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ACRONYMS AND ABBREVIATIONS 

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. 

standard deviation 
aeff 	 effective standard deviation 
A/cy 	relative shift 
Ac 	actinium 
AEC 	U.S. Atomic Energy Commission 
ALARA 	as low as reasonably achievable 
ANSI 	American National Standards Institute 
ARAR 	applicable or relevant and appropriate requirement 
bcm 	below cover material 
bgs 	below ground surface 
BNI 	Bechtel National, Inc. 
CERCLA 	Comprehensive Environmental Response, Compensation, and Liability Act 
CFR 	Code of Federal Regulations 
COC 	contaminant of concern 
cpm 	counts per minute 
CQCP 	Contractor Quality Control Plan 
DCGL 	derived concentration guideline level 
DoD 	U.S. Department of Defense 
DOE 	U.S. Department of Energy 
dpm/100 cm2  disintegrations per minute per 100 square centimeters 
DT-10 	Thomas and Proetz Lumber Company 
EPA 	U.S. Environmental Protection Agency 
EPC 	exposure point concentration 
FFA 	Federal Facilities Agreement 
FS 	Feasibility Study 
FSS 	Final Status Survey 
FSSE 	Final Status Survey Evaluation 
FSSP 	Final Status Survey Plan 
FUSRAP 	Formerly Utilized Sites Remedial Action Program 
GIS 	geographic information system 
GPS 	global positioning system 
GWS 	gamma walkover survey 
HEAST 	Health Effects Assessment Summary Tables 
HI 	hazard index 
HISS 	Hazelwood Interim Storage Site 
HR 	hazard ratio 
HQ 	hazard quotient 
LBGR 	lower bound of the gray region 
Mallincicrodt Mal linckrodt Chemical Works 
MARSSIM Multi-Agency Radiation Survey and Site Investigation Manual 
MDC 	minimum detectable concentration 
MDL 	method detection limit 
MDNR 	Missouri Department of Natural Resources 
MED 	Manhattan Engineer District (U.S. Army Corps of Engineers) 
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ACRONYMS AND ABBREVIATIONS (Continued) 

• mg/kg 	milligram per kilogram 
mrem/yr 	millirem per year 
NAD 	normalized absolute difference 
NRC 	Nuclear Regulatory Commission 
NUREG 	Nuclear Regulatory Commission Regulation 
OSHA 	Occupational Safety and Health Administration 
OU 	operable unit 
pCi/g 	picocurie per gram 
Pa 	protactinium 
Pb 	lead 
PD! 	Pre-Design Investigation 
PP 	Proposed Plan 
PPE 	personal protective equipment 
QA 	quality assurance 
QA/QC 	quality assurance/quality control 
QC 	quality control 
QCSR 	Quality Control Summary Report 
Ra 	radium 
RAO 	remedial action objective 
RAWD 	Rernediation Activity Work Description 
RESRAD 	Residual Radioactivity (computer model) 
RG 	remediation goal 

• RI 	remedial investigation 
ROD 	Record of Decision 
RPD 	relative percent difference 
SAG 	Sampling and Analysis Guide 
SAIC 	Science Applications International Corporation 
SLDS 	St. Louis Downtown Site 
SOR 	sum-of-thc-ratio 
SORG 	gross sum-of-the-ratio 
SORN 	net sum-of-the-ratio (background levels subtracted) 
SU 	survey unit 
TEDE 	total effective dose equivalent 
Th 	thorium 

uranium 
UCL95 	95 percent upper confidence limit 
USACE 	U.S. Army Corps of Engineers 
VP 	vicinity property 
VQ 	validation qualifier 
WASD 	Work Area-Specific Description 
WRS 	Wilcoxon Rank Sum 

• 
V 
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PROJECT ABSTRACT 

Site Name St. Louis Downtown Site Vicinity Property: Thomas and Proetz Lumber Company 
(DT-10) 

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 

Contractor Oversight U.S. Army Corps of Engineers, St. Louis District 

Remedial Action Contractor Shaw Environmental, Inc. 

Verification Contractor Science Applications International Corporation 

Waste Source Manhattan Engineer District and the 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 metals arsenic and cadmium. 

Remediation Method, 
Quantity, and Dates 

Accessible Soil: Approximately 1,995 bank cubic yards of soil were excavated from 
the property and shipped via rail to properly permitted, out-of-state disposal facility 
(i.e., Envirosafe [now US Ecology in Idaho]) from September through October 2003, 
November 2004 through February 2005, and June 2006. 

Consolidated Material Surfaces: Consolidated materials (concrete building footers 
and railroad ties) were encountered during excavation. Remediation of consolidated 
materials was not required. 

Regulatory Requirements/ 
Remediation Goals (RGs) See Section 2.1 for Record of Decision requirements. 

Results 

The remaining accessible soil on DT-10 is releasable for unrestricted use based 
on a comparison of the soil sampling results, radiological surveys, and risk and 
dose assessment to the Record of Decision RGs. 

The highest residual radiological risk calculated for DT-10 is 1x10 -4, which met the 
target risk' range of 10 -6  to 10-4 . The highest residual radiological dose calculated for 
DT-10 is 6 millirem per year, which is compliant with the dose limit of 25 millirem 
per year. This potential risk and dose is the highest resulting risk and dose while 
evaluating each year over the next 1,000 years based on a residential use scenario and 
does not account for cover material over the remaining excavation surfaces. 

For non-radiological contaminants of concern, all site concentrations were less than 
corresponding RGs; therefore, DT-10 meets the Record of Decision for the St. Louis 
Downtown Sites criteria for toxicity. 

Remediation Cost When all of the projects within the program have been completed, the programmatic 
costs will be presented in a final closeout report. 

Description 

DT-10 is a 2.7 acre property owned by the Thomas and Proetz Lumber Company. 
DT-10 is bordered on the south by Angelrodt Street, on the east by Mallinckrodt 
Chemical Works Plant 7 South, on the north by Mallinckrodt Chemical Works Plant 
7 West, and on the west by Hall Street/Terminal Railroad Association vicinity 
property (DT-9). The rectangular-shaped property has a frontage of approximately 
525 ft east-west along Angelrodt Street and approximately 226 ft north-south along 
Hall Street. DT-10 is the location of an active lumber milling and distribution 
facility. Currently, several large lumber storage sheds, a drying kiln, a saw building, 
a planer building, and a brick office building occupy the property (Shaw 2004a). 

When estimating cancer risk, a life ime risk level for an exposed individual and how many additional cancer cases might occur in a population 
of exposed people (i.e., lx1(1 6  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. 

Vi 
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1.0 INTRODUCTION 

The Record of Decision (ROD) for the St. Louis Downtown Sites (SLDS) (U.S. Army Corps of 
Engineers [USACE] 1998a) provides the final remedial action for the accessible soil and ground 
water contaminated as the result of Manhattan Engineer District (MED) and U.S. Atomic Energy 
Commission (AEC) uranium (U) manufacturing and processing activities at the SLDS. Thomas 
and Proetz Lumber Company property is defined in the ROD as a SLDS vicinity property (VP) and 
is designated as DT-10. DT-10 has been subjected to appropriate response actions to address 
MED/AEC-related contamination. 

The response actions described in this report were performed under the Formerly Utilized Sites 
Remedial Action Program (FUSRAP). FUSRAP was initiated by the AEC in 1974 to identify, 
remediate, or otherwise control sites where residual radioactivity remains from operations 
conducted for MED and AEC during the early years of the nation's atomic energy program 
(USACE 1998a). FUSRAP was continued by the follow-on agencies to the AEC until 1997 
when the U.S. Congress transferred responsibility for the execution aspect of 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 remedial action (RA) at the SLDS. 

In June 1990, U.S. Environmental Protection Agency (EPA) Region 7, and the DOE entered into 
a Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Section 
120 Federal Facilities Agreement (FFA) (USEPA 1990). In the FFA, the DOE agreed to conduct 
response actions for the following materials: 

• All wastes, including but not limited to radiologically-contaminated wastes, resulting 
from or associated with MED/AEC uranium manufacturing or processing activities 
conducted at the SLDS. 

• Other chemicals or radiological wastes that have been mixed or commingled with wastes 
resulting from or associated with MED/AEC uranium manufacturing or processing 
activities conducted at the SLDS. 

The USACE was authorized by Congress as the lead agency for implementation of the Selected 
Remedy. The remedy was selected by the USACE in consultation with the EPA and with the 
concurrence of the Missouri Department of Natural Resources (MDNR). The response actions 
within the scope of this report were managed by the USACE St. Louis District FUSRAP Project 
Office. These response actions were conducted in accordance with the CERCLA and the FFA. 
CERCLA response actions include removal actions and remedial actions. Removal actions 
address environmental contamination that requires remediation prior to a ROD and address 
environmental contamination that requires short-term planning with relatively immediate risks or 
threats. Remedial actions address contamination after the ROD is issued and are for larger 
projects that require more planning. Only remedial actions were conducted on DT-10. 

This report specifically documents the series of response actions performed for accessible soil (and 
consolidated materials uncovered during excavation of accessible soil) at the property described in 
Section 1.1. Prior to implementing remedial actions, environmental investigations were conducted 
at this property to aid in characterizing and delineating areas of radiological and non-radiological 
contamination. When it was determined that remedial actions were complete, a Final Status 
Survey Evaluation (FSSE) was conducted using procedures compatible with Multi-Agency 
Radiation Survey and Site Investigation Manual (MARSSIM) (Department of Defense [DoD] 
2000) guidance to ensure that any residual radioactivity does not exceed the criteria specified in the 

1 
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ROD. Non-radiological contaminants of concern (COCs) were evaluated against risk-based 
remediation goals (RGs) specified in the ROD. 

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; therefore, these are not addressed in this report. For DT-10, the soil 
under four of the permanent building structures was considered accessible for sampling because 
they had dirt or gravel floors. The soil under the rail spur on DT-10 was also considered accessible 
for surveys and sampling. The soil under the two remaining building structures on DT-10 is 
considered inaccessible as shown on Figures A-1 and A-2 in Appendix A of this report. 

1.1 	PROPERTY DESCRIPTION 

DT-10 is a 2.7 acre property owned and operated by the Thomas and Proetz Lumber Company. 
The general location of DT-10 is depicted in Figure 1. The property is located near the intersection 
of Hall Street and Angelrodt Street. It is bordered on the south by Angelrodt Street, on the east by 
Mallincicrodt Chemical Works (Mallinckrodt) Plant 7 South, on the north by Mallincicrodt Plant 
7 West, and on the west by Hall Street/Terminal Railroad Association VP (DT-9). The 
rectangular-shaped property has a frontage of approximately 525 ft east-west along Angelrodt 
Street and approximately 226 ft north-south along Hall Street. DT-10 is the location of an active 
lumber milling and distribution facility. The surrounding area is largely a mixture of public, 
industrial, and commercial facilities with limited residential usage. 

The local topography of DT-10 is relatively flat. The upper ground-water unit at the SLDS (the 
A Unit) consists of fill overlying naturally deposited clays and silts. This shallow unit is not a 
potential source of drinking water due to poor yield and poor quality (i.e., naturally-occurring 
high dissolved solids and metal content). The A Unit is underlain by the sandy silts and silty 
sands of the Mississippi Alluvial Aquifer (the B Unit). 

The property is covered primarily with unconsolidated material (gravel). The subsurface soil at 
DT-10 was characterized to 6 ft deep as primarily sand, silt, gravel, or clay, with cinders, ash, 
brick fragments, and slag. A clay layer was identified at 3-4 ft below ground surface (bgs) 
throughout DT-10 per the Pre-Design Investigation Data Summary Report, Thomas & Proetz 
Lumber Company Vicinity Property (DT-10) (Shaw 2004a). 

Table 1 contains the address of the property being addressed in this report, the parcel designation 
established by St. Louis City (STLCITY 2009), and whether the right-of-way (ROW) was 
included. 

Table 1. Addresses, Parcels, and Designations 

Address Parcel Designation for this Project ROW Included 

3400 N. Hall Street 25400000800 DT-10 
No (ROW not included on 
Hall Street or Angelrodt 

Street) 

1.2 	SITE HISTORY AND BACKGROUND 

Mallinckrodt, from 1942 until 1957, was contracted by MED and AEC to process uranium feed 
materials for the production of uranium metal. Residuals of the process, including spent 
pitchblende ore, process chemicals, and radium (Ra), thorium (Th), uranium and their radioactive 
decay products, were inadvertently released from the Mallinckrodt Property and into the 
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environment. From 1942 to 1945, Plants 1, 2, and 4 (now Plant 10) were involved in the 
development of uranium-processing techniques, uranium compounds and metal production, and 
uranium-metal recovery from residues and scrap. The DT-10 property became contaminated with 
radionuclides and metals due to its proximity to Mallinckrodt property used by MED/AEC in the 
1940s and 1950s. 

1.3 	DT-10 INVESTIGATIONS AND RESPONSE ACTIONS 

1.3.1 	Previous Investigations and Response Actions 

Numerous site characterization activities have been conducted at DT-10. These characterization 
activities were performed under CERCLA and included radiological surveys, radiological 
sampling, and analysis of environmental media. 

A radiological survey conducted in 1977 at the SLDS found that alpha and beta-gamma 
contamination levels exceeded guidelines for release of the DT-10 property for use without 
radiological restrictions (ORNL 1981). Elevated gamma radiation levels were measured at some 
outdoor locations and in some of the Mallinckrodt buildings formerly used to process uranium 
ore. Ra-226 and U-238 concentrations were found to be significantly above background in 
subsurface soil. In response to this survey, it was determined that further investigation was 
necessary to characterize the nature and extent of contamination, and to evaluate potential 
remedial actions for mitigation of threats to human health and the environment. 

Radiological surveys of six SLDS VPs were conducted by Bechtel National, Inc. (BNI) during 
1988 and 1989. The VPs investigated included DT-10. The investigations at the VPs included 
gamma walkover surveys (GWSs) and shallow soil sampling at locations where elevated gamma 
radiation (twice background) was identified. Additionally, some systematic soil samples were 
collected (BNI 1989). 

A limited radiological soil survey of DT-10 was conducted in 1988 to determine if radioactive 
materials had migrated onto the property from the Mallincicrodt area and if radioactivity existed 
in levels above DOE guidelines (BNI 1989). The survey included a GWS, collection and analysis 
of 33 surface soil samples, and downhole gamma logging. The results from the radiological 
investigation conducted at DT-10 by BNI indicated the presence of radiological contamination 
and were reported in the Report on the Limited Radiological Survey of the Thomas and Proetz 
Lumber Company Properly (BNI 1989). 

In 1998, additional characterization activities were performed at the property for the remedial 
investigation (RI) and RI Addendum, including analysis of the subsurface soil samples collected 
(BNI 1994; DOE 1995). During the RI, additional soil sample results indicated radiological 
contamination on DT-10. 

Between March 2001 and December 2003, a Pre-Design Investigation (PDI) was conducted at 
DT-10 to more accurately delineate radiological soil contamination. The PDI included a GWS, 
drilling 107 soil borings, excavating three trenches, and collecting 330 soil samples for 
radiological analysis (Shaw 2004a). The PDI sampling indicated that remediation was required. 

1.3.2 	Subject Response Actions 

Although four interim removal actions have been performed at the SLDS, these did not involve 
DT-10 and thus are not relevant to this report. The subject response action relevant to this report 
was the remedial action conducted in accordance with CERCLA and the FFA. A chronology of 
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significant events associated with the remedial action at DT-10 is summarized in Section 3.1. 
Remediation activities applicable to DT-10 are described in Section 4.2. 

1.4 	DESCRIPTION OF OPERABLE UNITS 

SLDS has two operable units (OU). The SLDS OU addressed by the ROD and this report is 
accessible soil and ground water contaminated as the result of MED/AEC uranium 
manufacturing and processing activities at the SLDS. The second OU is for inaccessible soils 
and surfaces of buildings and other permanent structures which will be addressed in a subsequent 
CERCLA action. This report addresses the accessible soils associated with DT-10. 

Characterization activities at the SLDS determined that contamination related to MED/AEC 
activities was present in the soils of Mallinckrodt and some VPs at levels that require remedial 
action. Much of the contamination resulted from MED/AEC activities while some of the 
contamination is the result of other industrial processes associated with Mallinckrodt operations 
and other nearby industries. In addition, other contaminants have leached from the coal slag and 
cinders used as fill in the area. As agreed to under the FFA, hazardous substances resulting from 
Mallinckrodt operations for the MED/AEC are the subject of this response action. 
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2.0 OPERABLE UNIT BACKGROUND 

2.1 	ROD REQUIREMENTS 

The response actions conducted at DT-10 consisted of a single-phased remedial action. In 
accordance with the ROD, remedial action requirements are discussed below. 

2.1.1 	Remedial Action 

The CERCLA Remedial Action process began with gathering existing information about the site 
and determining if there is a threat to human health and the environment. An RI was performed 
to characterize the extent and type of release, and to evaluate the baseline 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 Feasibility Study for the St. Louis 
Downtown Site (SLDS Feasibility Study [FS]) (USACE 1998b) was developed to evaluate 
remedial actions. 

The following information summarizes the remedial action objectives (RA05), the selected 
remedy, the RGs, and applicable or relevant and appropriate requirements (ARARs) that are 
specified in the ROD. 

2.1.1.1 Remedial Action Objectives 

RAOs were established early in the CERCLA process for SLDS. The RAOs served as a basis for 
developing remedial action alternatives for the ROD. The RAOs describe what the remedial 
action needed to accomplish in order to be protective of human health and the environment. 
Section 7.1 of the ROD identifies the following RAOs for the SLDS. 

• Prevent exposures from surface residual contamination in soil greater than the criteria 
prescribed in the Code of Federal Regulations (CFR), 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 offsite. 

• Comply with ARARs. 

• Eliminate or minimize potential exposure to external gamma radiation. 

• Remove sources of COCs in the ground water A Unit. 

• Continue to maintain low concentrations of COCs in the ground water B Unit. 

2.1.1.2 Selected Remedy 

The Selected Remedy for SLDS is Alternative 6 from the SLDS FS, Selective Excavation and 
Disposal. The Selected Remedy addresses accessible soil and ground water contaminated as a 
result of MED/AEC uranium manufacturing and processing activities at the SLDS. Pursuant to 
the FFA, response actions also include, "Other chemical or radiological wastes that have been 
mixed or commingled with wastes resulting from or associated with MED/AEC uranium 
manufacturing or processing activities conducted at SLDS" (USACE 1998b). 

• 
The main components of the Selected Remedy for SLDS consist of the following. 
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• Excavating all accessible contaminated soils to RGs that support release and dispose off-
site at a permitted facility. 

• Perimeter monitoring of the ground water in the B Unit 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. 

• 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 SLDS. Zoning 
regulations prohibit new residences from being established in the area. No significant 
changes in land use are expected. 

• Ground water is not used as a water-supply source. The contaminated shallow ground-
water system (the A Unit) is not considered to be a potential source of drinking water due 
to its poor quality and very low yields. The Mississippi Alluvial Aquifer (the B Unit) is 
considered to be a potential source of drinking water. However, its use for a drinking 
water resource is highly unlikely for several reasons, including the industrial setting of 
the SLDS, the site's proximity to both the Mississippi River and the city's drinking water 
supply, and its poor water quality (i.e., naturally-occurring high dissolved solids and 
metal content). 

• Approved borrow obtained from an offsite location will be used to backfill excavations. 

• The Final Status Survey (FSS) will be compatible with MARSSIM (DoD 2000). 

2.1.1.3 Remediation Goals 

If the ROD RGs are met, then the property is released for unrestricted use. Table 2 lists the RGs, 
their applicability to DT-10, and the method for confirming that the applicable RGs are met. 

2.1.1.4 Applicable or Relevant and Appropriate Requirements 

Section 121(d) of CERCLA and the National Contingency Plan §300.430(0(1)(ii)(B) require that 
remedial actions 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 "ARARs," unless such ARARs are waived under CERCLA Section 121(d)(4). 

Applicable 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 specifically address a hazardous substance, pollutant, 
contaminant, remedial action, location, or other circumstance found at a CERCLA site. Only 
those State standards that are identified by a State in a timely manner and that are more stringent 
than Federal requirements may be applicable. 

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, remedial action, 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 
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Table 2. Remediation Goals and Assessment Methods 

Media Specification Methods 

Soil Radionuclide 

(Results from a 0.5 ft 
soil interval averaged 
over 100 m2 .) 

Ra-226a  

Th-230a  
< 5 picocuries per gram (pCi/g) above background for soil less than 0.5 ft 
<15 pCi/g above background for soil greater than 0.5 ft 

Use sample results to calculate the net sum-of-the-ratio (SOR N). 
Calculate area-weighted averages as necessary. Use MARSSIM to 
determine the required number of systematic samples. A minimum 

2 	• of one sample is obtained for every 100 m in Class 1 survey units 
(SUs). 

Use Wilcoxon Rank Sum (WRS) test to demonstrate that the SU 
achieves RGs (if required). 

Ra-228 
Th-232 

<5 pCi/g above background for soil less than 0.5 ft 
< 15 pCi/g above background for soil greater than 0.5 ft 

U-238 a  <50 pCi/g above background 

SORN  b  

(greater of Th-230„,Ra-226„ ) 	(greater of Th-232„, Ra-228„ ) 	u-238. 
SOR'"`""fl = 	 + 	

4.  
, 5 pCi/g 	 5 pCi/g 	 50 pCi/g 

soePth".-9 	(greater of Th-230,„Ra-226,) 	(greater of Th-232,, Ra-228,) +U-238, 
, 	_ 	 + 

15 pCi/g 	 15 pCi/g 	 50 pCi/g 

SORN < 1 when systematic sample results averaged over SU 
SORN  < 1 over 100 m 2  based on area-weighted average 

Soil Non-Radionuclide 
Arsenic: <60 milligrams per kilogram (mg/kg) in upper 6 feet of soil and < 2500 mg/kg below 6 feet. 

Compare sample results to RGs. 
Cadmium: < 17 mg/kg in upper 6 feet of soil and <400 mg/kg below 6 feet. 

Consolidated Material 
Surfaces 

(Results from one 
location are averaged 
over 1 m2.) 

h Gross alpha 
<600 disintegrations per minute per 100 square centimeters (dpm/I00 cm 2)` 

Pass MARSSIM WRS or Sign Test (as applicable) Use fixed-point survey measurements and statistical (Sign or 
WRS) test. Use MARSSIM to determine the required number of 
measurements. Gross beta- 

gamma 
<6,000 dpm/100 cm2  

Pass MARSS1M Statistical test (Sign or WRS) 

Dose Total Effective Dose Equivalent (TEDE) < 25 millirem per year (mrem/yr) 
Use sample results as inputs to the Residual Radioactivity 
(RESRAD) computer model to estimate dose. 

Health Risk 10 -6  to l0-4  
For radionuclides, use RESRAD to estimate risk. 
For non-radionuclides, use ratios of the highest result to the risk 
values in Table 6-1 of the ROD. 

Toxicity Hazard Index (HI) < I d  

For each non-radiological COC use exposure point concentrations 
(EPC), RG, and HI basis for RG to calculate the Hazard Quotient 
(HQ). Sum HQs over all COCs affecting similar target 
organ/system to calculate the HI for the target organ/system. 

Calculate His by target organ/system for other COCs. 

o On the portion of the Mallinckrodt property addressed in the OU, site specific target removal levels of 50 pCi/g above background for Ra-0226, 100 pCi/g above background for Th-230, and 150 pCi/g above background for 

U-238 may be used as the deep-soil cleanup guidelines below 4 feet in most areas with the plant boundaries and below 6 feet as described in Section 7.3.6 of the ROD. 

In the SORN  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 samples collected from non-impacted areas near SLDS. The background reference sample data is summarized in Attachment A-3. 

• No RG was specified in the ROD for Consolidated Materials; however, these screening levels were established in the Final Status Survey Plan (FSSP)for Accessible Soil within Mallinckrodt Property and the Vicinity 
Properties, Excluding Plants I, 2, and the City Property at the St. Louis Downtown Site (USACE 2002a). ROD criteria for consolidated material is limited by the 25 mrem/yr ARAR standard specified in 10 CFR 20 Subpart 

E (NRC 2002). The stated screening levels are implemented to ensure that the sum of the doses from soil and consolidated materials (i.e., all pathways) does not exceed the 25 mrem/yr standard including the provision that 
doses must be "As Low as Reasonably Achievable" (ALARA). The specified screening levels were derived in American National Standards Institute (ANSI) 13.12 as contributing a dose of 1 mrem/yr. 

d In cases when the EPC is less than the RG (i.e., hazard ratio (HR) < 1.0, per Section 5.2), no calculation of an HI or HQ is necessary. 

Notes: 

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

The ROD lists an RG component addressing sewer and drain sediments. The sewer system used for MED/AEC processing operations are not located within the boundary of DT-10; therefore soils on DT-10 would not have 

been impacted by flow from areas with MED/AEC operations. In addition, contaminated surface runoff is unlikely to have significantly impacted any sewers that might be located on DT-10 based on the distribution and 

concentration of contaminants found in accessible soils on DT-10. 
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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 below. 

40 CFR Part 192, Subpart A, 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 2  area shall not 
exceed the background level by >5 picocuries per gram (pCi/g) averaged over the first 15 cm of 
soil (6 inches) and 15 pCi/g averaged over 15 cm thick layers of soil >15 cm below the surface. 

40 CFR Part 192, Subpart B, Section 192.02(b)(1) is relevant and appropriate: Radon-222 
releases will not exceed an average rate of 20 pCi/m 3/s or increase the average annual 
concentration by more than 0.5 pCi/L in air outside the site. 

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. 

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 Part 20, Subpart E is applicable: This rule provides consistent standards to Nuclear 
Regulatory Commission (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 	PLANNED FUTURE LAND USE 

The current land use of DT-10 is commercial/industrial. The current land use of 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 SLDS. Zoning regulations prohibit new residences from being 
established in the area zoned as industrial. No significant changes in land use are expected. 

Ground water is not currently used as a water-supply source. The contaminated shallow ground-
water system is not considered to be a potential source of drinking water due to its poor quality 
and very low yields. 

2.3 REMEDIAL DESIGN SUMMARY 

2.3.1 	General 

The Small Area Remediation Work Area-Specific Description (WASD), FUSRAP St. Louis 
Downtown Site (Shaw 2005) describes the common aspects for all small area remediation 
activities at SLDS. In general, the remedial design involved excavation of several areas of 
shallow radiological contamination that had been previously identified, backfill with approved 
offsite borrow, and surface restoration. 

2.3.2 	Location-Specific Work Plans and Work Descriptions 

The DT-10 Remediation Activity Work Description (RAWD) (Shaw 2004a) describes the 
specific elements of the planned remediation activities required for DT-10. In November 2004, 
remediation of the five areas of radiological contamination identified in the DT-10 PD! Report 
was initiated. The areas were located in the north central and northeastern portions of the 
property; the southwestern and central portions of the property; and the southeastern portion of 
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the property. Excavated areas were backfilled with clean, USACE-approved, off-site borrow and 

1111 	the asphalt surface replaced as necessary. 

2.3.3 	List of Documents 

Detailed information that form the basis for the design of DT-10 response action activities is 
contained in the following documents, which are presented in chronological order. 

• Remedial Investigation Report for the St. Louis Site (January 1994). 

• Remedial Investigation Addendum for the St. Louis Site (September 1995). 

• Feasibility Study for the St. Louis Downtown Site (April 1998). 

• Record of Decision for the St. Louis Downtown Site (October 1998). 

• Small Area Remediation Work Area-Specific Description, FUSRAP St. Louis Downtown 
Site (May 3, 2001). 

• Post-Remedial Action Report for the Accessible Soils within the St. Louis Downtown Site 
Plant 2 Property (January 2002). 

• Contractor Quality Control Plan, FUSRAP St. Louis Airport/St. Louis Downtown Sites 
(February 9, 2004). 

• Pre-Design Investigation Data Summary Report, Thomas & Proetz Lumber Company 
Vicinity Property (DT-10), Revision 0 (Appendix A.6.1 of the Small Area Remediation 
Work Area-Specific Description, Revision 1) (July 1, 2004). 

• DT-10 Remediation Activity Work Description, Revision 0 (September 28, 2004). 

2.4 	ROD AMENDMENTS, EXPLANATIONS OF SIGNIFICANT DIFFERENCES, 
OR TECHNICAL WAIVERS 

There have not been any ROD amendments, significant differences, or technical waivers. There 
was a non-significant change to the ROD issued by the USACE via a Memorandum for Record 
subject Non-significant Change to the Record of Decision for the St. Louis Downtown Site 
(USACE 2005a). The non-significant change is best described as a clarification of the boundary 
of the SLDS remedial area. The boundaries were amended to increase the geographical 
area/scope of the SLDS site to include additional areas (i.e., VPs) to the north, south and west. 
The addition of the properties to the scope of the ROD represented a small increase in the 
physical area requiring remediation and a minor change to the estimated remediation volumes 
and the corresponding project costs. DT-10 was included in the original scope of the ROD. 
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3.0 CHRONOLOGY OF EVENTS 

3.1 	SIGNIFICANT EVENTS 

The chronology of events significant to the remedial action at DT-10 is summarized in Table 3. 
The construction start dates and backfill authorization dates are indicated by survey unit (SU) 
subsections (i.e., SU-la, SU-1 b-c, SU-1d, etc.), since the remediation was being conducted in 
parcels to accommodate the property owner. Figure 2 identifies the SUs. 

Table 3. DT-10 Chronology of Significant Events 

Date Complete Event 
August 27, 1998 Signed Record of Decision for the St. Louis Downtown Site, Final (dated 

October 1998) 
May 3, 2001 Issued Small Area Remediation Work Area-Specific Description, Revision 0 

June 19, 2003 Started Excavation, SU-la 
September 22, 2003 Started Excavation, SU-16-c 

July 1, 2004 Issued Pre-Design Investigation Data Summary Report, Thomas and Proetz 
Lumber Company Vicinity Property (DT-1O), Revision 0 

September 28, 2004 Issued DT-10 Remediation Activity Work Description, Revision 0 
November 9, 2004 Started Excavation, Area 3, SU-1d 

November 15, 2004 Started Excavation, Area 1, SU-le 
November 22, 2004 Started Excavation, Area 5, SU-2a 
November 7.3, 2004 Started Excavation Area 1, SU-if 
December 1, 2004 Started Excavation, Area 3, SU-lg 
December 6, 2004 Started Excavation, Area 4, SU-2b 
December 8, 2004 Started Excavation, Area 4, SU-2c 

December 14, 2004 Started Excavation, Area 2, SU-2d 
December 20, 2004 Started Excavation, SU-lh 
December 27, 2004 Started Excavation, Area 4, SU-2e 

January 5, 2005 Started Excavation, Area 4, SU-2f 
January 17, 2005 Started Excavation, Area 2, SU-2g 
February 1, 2005 Started Excavation, Area 2, SU-2h 

April 20, 2005 Completed Final Inspection SU-la through SU-lh and SU-2a through SU-2h 
June 1, 2006 Started Excavation, North Strip, SU-li and SU-2i 
June 8, 2006 Verified final SU. Issued final authorization to backfill final SU. 

August 24, 2006 Completed Final Inspection SU-li and SU-2i 

3.2 	REMAINING EVENTS 

As previously described, the remediation of DT-10 is part of the much larger overall SLDS 
project. When all projects in the program are completed, a Final Closeout Report for the ROD 
will be developed at the program level. This project-level Post-Remedial Action Report (PRAR) 
will support that Final Closeout Report. The remedial action specified in the ROD and described 
in this PRAR addressed accessible soil and ground water. Inaccessible soil and soil attached as 
residual material on the exterior and interior of buildings and non-building structures will be 
addressed in a subsequent CERCLA action. 
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4.0 DESCRIPTION OF CONSTRUCTION ACTIVITIES 

	

4.1 	HEALTH AND SAFETY 

Public and worker health and safety are the highest priorities at St. Louis District FUSRAP sites. 
USACE follows the safety requirements of the U.S. Occupational Safety and Health 
Administration's (OSHA) Occupational Safety and Health Standards, 29 CFR 1910 (OSHA 
2006), and USACE's Safety - Safety and Health Requirements, EM 385-1-1 (USACE 2003a). 
The USACE follows the radiation safety requirements of The Army Radiation Safety Program, 
Army Regulation 11-9 (AR 1999). 

Specific health and safety requirements for construction and remediation activities were 
specified in the Site Safety and Health Plan, FUSRAP St. Louis Airport Site, St. Louis, 
Missouri/FUSRAP St. Louis Downtown Site (Shaw 2004d). Also, health and safety requirements 
for FSS activities were specified in the SAIC Site Safety and Health Plan St. Louis - FUSRAP 
Activities (USACE 2000b). No health and safety problems were encountered during the 
construction or FSS activities. Personal protective equipment (PPE) was required for personnel 
who worked on site. The determination of appropriate PPE was made prior to the work effort, 
and the PPE level was adjusted when necessary to ensure proper protection of workers at all 
times. Construction safety permits were developed prior to the performance of work that required 
a permit. 

	

4.2 	REMEDIAL ACTIONS 

Approximately 2,375 m 2  of surface area was affected by remediation activities and 1,995 bank 
cubic yards of radiologically contaminated soil were excavated from DT-10. Figures 3 through 6 
depict the as-built drawings of the DT-10 excavation areas, including excavation and final 
elevation contours. The sequence of remediation activities were generally as follows: 

• A civil survey of the location, including utilities and structures was conducted to 
document original conditions. 

• Safety, erosion, surface water, and traffic controls were established as required. 

• Paving (if present) was cut and removed, as required. 

• Excavation within the work area was conducted to the planned depth. As necessary, the 
excavation continued when information from radiological surveys and soil sampling 
identified contaminated soil. 

• Soil was transported to the load-out area where it was sampled for COCs to verify the 
waste profile for off-site disposal. Heavy construction equipment was used to excavate, 
transport, and load the soil into gondola railcars. 

• After completing the excavation, a civil survey documenting the areal extent and depth of 
the excavation was performed. In addition, preferential pathway analysis was performed 
and samples were collected if necessary. 

• The Verification Contractor performed an FSS of the soil at the bottom of the excavation 
to confirm whether the RGs had been met. 

• If the FSS indicated that the RGs had not been met, additional soil was excavated and 
transported until a subsequent FSS identified that the remaining soil met the RGs. 
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• After the FSS indicated that the RGs had been met, backfill with approved off-site 
borrow was initiated. 

• The exclusion and contamination reduction zone postings were removed and traffic 
controls were established as required for the backfilling operation. 

• The excavated areas were restored to conditions agreed upon by the USACE and the 
property owner and documented on as-built drawings. 

• Safety, erosion, surface water, and traffic controls were removed. The remediated 
locations were released after satisfactory inspection. 

• U.S. Department of Transportation classifications (49 CFR 173) were used to determine 
the disposal facility to which the DT-10 soils were shipped. All waste materials were 
shipped by rail in accordance with the requirements of 49 CFR 174, Carriage by Rail. 
Waste materials excavated as a result of remedial actions were shipped to U.S. Ecology 
Idaho (formerly Envirosafe of Idaho) in Grand View, Idaho. 

4.3 	FINAL INSPECTION 

The remedial action is complete for accessible soils at DT-10. Final inspections were conducted 
for the remediated SUs at the conclusion of site restoration and provided closure for the 
remediation activities at DT-10. The final inspection is documented on the final inspection form 
and is retained in the Project Files. 
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5.0 PERFORMANCE STANDARDS AND PROPERTY STATUS 

	

5.1 	PERFORMANCE STANDARDS 

In accordance with the ROD, mitigation of the exposure pathways of concern and compliance 
with ARARs provide a framework for media-specific RA0s. The performance results of the 
remedial action are summarized in Table 4. 

Table 5 contains a comparison of RGs and the results of the FSS. The FSS results and the risk 
and dose assessment demonstrate that DT-10 satisfies the ROD performance standards for 
unrestricted use. 

	

5.2 	POST-REMEDIAL ACTION MEASUREMENTS/VERIFICATION 

Verification sampling (i.e., FSS) of each excavated area was conducted by the verification 
contractor. The FSSE is provided in Appendix A of this report. The FSSE provides detailed 
information regarding: (1) the survey process for accessible soil and consolidated materials 
(including the design, methodology, and approach for area-weighted averaging); (2) the 
assessment of survey results for soil and consolidated materials (including statistical tests and 
data quality); (3) an assessment of residual risk, dose, and toxicity; and (4) conclusions. As 
described below, the FSSE demonstrates that the conditions established in the ROD for 
protecting human health and the environment have been achieved at DT-10. 

Post-Remedial Action Measurements/Verification, referred to as the FSS, were performed to 
demonstrate that the remaining accessible soils on DT-10 could be released for unrestricted use. 
All FSS activities relevant to radiological contamination were conducted using a MARSSIM-
based approach established in the Final Status Survey Plan (FSSP)for the Accessible Soil within 
Mallinckrodt Property and the Vicinity Properties, Excluding Plants], 2, and the City Property 
at the St. Louis Downtown Site (USACE 2002a). FSS activities relevant to both radiological and 
non-radiological contamination were conducted in accordance with ROD requirements. The FSS 
at DT-10 included the following activities: 

• Collecting systematic and biased soil samples for radiological COCs consistent with 
MARSSIM and soil samples for non-radiological COCs consistent with applicable EPA 
requirements; 

• Performing GWSs to identify gross radiological contamination and small (relative to the 
soil sampling grid) areas of elevated activity; 

• Comparing both radiological sampling results and non-radiological exposure point 
concentrations (EPC 1 s) (in accordance with EPA methodology (USEPA 1989, 1992, and 
2002) to their corresponding RGs to demonstrate compliance with the ROD RGs; 

• Calculating risk (non-radiological and radiological) and radiological dose to demonstrate 
that residual exposures are compliant with the limits specified in the ROD; and 

• Performing radiological surveys of designated impacted consolidated materials (e.g., non-
soil like material with any one dimension greater than 10 inches, such as asphalt or 
concrete) consistent with the MARSSIM approach. 

The EPC is the concentration from a given medium or route of exposure that is representative of a chemical contaminant (USACE 2005a). 
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Table 4. Performance Results 

Remedial Action Objectives Selected Remedy Components Performance Results 
Prevent exposures from surface residual contamination in 
soils greater than the criteria prescribed in 40 CFR Part 
192. 

Excavate all accessible contaminated soils at SLDS 
properties to RGs that support unrestricted use and 
dispose off-site at a permitted facility, 

FSS data has confirmed that accessible soils left in place 
at DT-10 meet RGs that support unrestricted use. Soils 
excavated from DT-10 were properly disposed off-site at 
a permitted facility. 

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

Excavate all accessible contaminated soils at SLDS 
properties to RGs that support unrestricted use and 
dispose off-site at a permitted facility. 

Inaccessible soils that contain MED/AEC contamination 
and associated buildings and structures are excluded from 
the scope of the ROD. 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. 

FSS data has confirmed that accessible soils left in place 
at DT-10 meet RGs that support unrestricted use. 
Soils excavated from DT-10 were properly disposed off-
site at a permitted facility. 

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

Excavate all accessible contaminated soils at SLDS 
properties to RGs that support unrestricted use and 
dispose off-site at a permitted facility. 

FSS data has confirmed that accessible soils left in place 
at DT-10 meet RGs that support unrestricted use. 

Eliminate or minimize the potential for migration 
of radioactive materials offsite. 

Excavate all accessible contaminated soils at SLDS 
properties to RGs that support unrestricted use and 
dispose off-site at a permitted facility. 

Safety, erosion, surface water, and traffic controls were 
established as required. Environmental monitoring was 
conducted to determine if the public and/or the 
environment (i.e., ground water and surface water) was 
being impacted by conditions at the site or remedial 
actions on the site. 

FSS data has confirmed that accessible soils left in place 
at DT-10 meet RGs that support unrestricted use. 

Environmental monitoring for the FUSRAP in St. Louis 
has confirmed that radiation safety regulations for the 
public, workers, and environment have been met during 
the conduct of this project. 

Comply with ARARs. Excavate all accessible contaminated soils at SLDS 
properties to RGs that support unrestricted release and 
dispose off-site at a permitted facility. 

Soils excavated from DT-10 were properly disposed off-
site at a permitted facility. 
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Table 4. Performance Results (Continued) 

Remedial Action Objectives Selected Remedy Components Performance Results 
Eliminate or minimize potential exposure 
to external gamma radiation. 

Excavate all accessible contaminated soils at SLDS 
properties to RGs that support unrestricted use and 
dispose off-site at a permitted facility. 

Inaccessible soils that contain MED/AEC contamination 
and associated buildings and structures are excluded from 
the scope of the ROD. 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. 

FSS data has confirmed that accessible soils left in place 
at DT-10 meet RGs that support unrestricted use. 

Soils excavated from DT-10 were properly disposed off-
site at a permitted facility. 

Remove sources of COCs in the ground water 
A Unit, 

Monitor ground water long-term in selected areas where 
soils contaminated above RGs are left in place. 

• 

FSS data has confirmed that no accessible soils have been 
left in place at DT- 10 with contamination above RGs, 
thus the source of COCs in the A Unit have been 
removed. 

Continue to maintain low concentrations of OU COCs in 
the ground water B Unit. 

Monitor contaminated ground water that has the potential 
to degrade adjacent ground-water or surface-water 
systems. 

USACE will continue to monitor SLDS B Unit ground 
water in the general area as specified in the ROD. 
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Table 5. Comparison of FSS Results to Remediation Goals 

Media Specification Results' 

Soil Radionuclide 
(Note: 40 CFR 192 
limits area-weighted 

averaging to any 0.5 ft 
layer of soil and to 100 

m2)  

SORN  < 1 when systematic samples averaged 
over SU 

Sample SORN < 1 when averaged over 100 m 2  

The average 
specification: 

The maximim 
SORN= 

result for each SU was less than the 

SU Average SORN 
1 0.21 
2 0.24 
3 0.15 

area-weighted average was 
0.66 

Consolidated Material 
Surfaces 

Gross 
alpha 

< 600 dpm/100 cm2  

The average 
specification: 

The maximum 
dpm/100 

result for each SU was less than the 

475 

SU Average Result 
4 101 dpm/100 cm2  
5 167 dpm/100 cm2  

area weighted average was 
cm2 over 1 m2 . 

Gross 
beta 

<6,000 dpm/100 cm 2  

The average 
specification: 

All results 

result for each SU was less than the 

SU Average Result 
4 1,470 dpm/100 cm 2  
5 1,140 dpm/100 cm 2  

were less than 6,000 dpm/100 cm 2 . 

Health Risk 10-6  to 104  Radionuclide: lx 1 0 -4 	' 

Dose TEDE < 25 mrem/yr 6 mrem/yr 

Toxicity HR < l b  All non-radiological HRs< 1.0 b  

Soil Non-Radionuclide 
Arsenic: <60 mg/kg in upper 6 feet of soil The highest result was 46.7 mg/kg 

Cadmium: < 17 mg/kg in upper 6 feet of soil The highest result was 1.4 mg/kg 
° Results shown for non-radiological COCs are the calculated EPCs which are the lowest of the 95 percent upper confidence limit (UCL 95) or 

maximum concentration values. 
b  HRs are discussed in Appendix A, Attachment 9 of this report. 

After field FSS data were collected, the data for each individual SU were evaluated as follows: 

• The non-radiological and radiological data were evaluated in the Quality Control 
Summary Report (QCSR) to determine if the Data Quality Objectives were met (see 
Appendix A for additional details regarding this evaluation); 

• The GWS and biased radiological sample data were evaluated to resolve any identified 
areas of elevated residual radioactivity; and 

• Systematic soil sampling data (radiological and non-radiological) were evaluated for 
compliance with ROD requirements, including statistical testing established in 
MARSSIM and the FSSP. 

The primary goal of the FSS is to establish whether the "Null Hypothesis," which states "residual 
radioactivity in the SU exceeds the release criterion (i.e., the RG)," is accepted or rejected for a 
particular SU. There were several evaluations conducted to test the Null Hypothesis. 

• Evaluate if the average systematic sample result over the area is less than the RG. 

• If there were any sample results greater than the RG (surface, subsurface, systematic or 
biased), then an evaluation was conducted to determine if the RG is exceeded over any 
100 m2  area (40 CFR 192.12[a]). 
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• The Wilcoxon Rank Sum (WRS) test is used in situations where the radiological COCs 
are present in background and establishes with sufficient statistical probability that the 
average concentration in the SU does not exceed the RG. The test outcome, if required, 
must exceed the "critical value" in order to reject the Null Hypothesis and release the SU. 
See Appendix A, Section A-2.1.2 for further details. 

• Evaluate if the radiological risk and dose for the property is less than the requirements for 
unrestricted use in the ROD. See Appendix A, Attachment 9 for further details. 

• Non-radiological results were evaluated to determine if risk for the property met the 
requirements for unrestricted use established in the ROD. An EPC was calculated for the 
COC. Then, this concentration was compared to the RGs identified in the ROD. The non-
radiological toxicity assessment generally consists of a two-tiered approach that involves 
the comparisons of site concentrations of COCs to corresponding RGs. See Appendix A, 
Attachment A-11, page A-9-4, for further details. 

5.2.1 	Soil Sampling Methods 

Soil sampling for the FSS was the primary method used to verify attainment of the RA0s. All 
samples were collected, shipped, analyzed, and validated as specified in the FSSP and the 
Sampling and Analysis Guide (SAG)for the St. Louis Sites (USACE 2000a). 

All soil samples (systematic and biased) were prepared and analyzed using gamma spectroscopy 
and isotopic thorium analysis via alpha spectroscopy. Metals analysis was also conducted on a 
limited number of samples for applicable non-radiological COCs. All soil sampling data in 
Appendix A, Attachment A-4, are presented as "gross" with no subtraction for background soil 
concentrations. For radiological contaminants, net soil sampling data was calculated by 
subtracting the mean background value from gross concentrations. Net  and gross radiological 
soil sampling data is summarized for each SU in Appendix A, Attachment A-5. Background was 
not subtracted from gross soil sampling data applicable to non-radiological contaminants. 

Data review and evaluation was performed on 100 percent of FSS analytical radiological and 
non-radiological soil sample results. Data validation was performed on 10 percent of the FSS 
analytical soil sample results. The quality assurance/quality control (QA/QC) requirements and 
results associated with the FSS samples are summarized in Section 6.2. A more detailed 
evaluation of QA/QC data is included in the QCSR in Appendix A, Attachment A-8. 

5.2.1.1 Surface Sampling 

Surface samples collected within the limits of an excavation (i.e., excavation surface samples) 
were collected from the 0-0.5 ft interval at the bottom of the excavation with a stainless steel 
hand auger, trowels and mixing bowls. All sampling equipment was decontaminated prior to use 
using manual washing. Surface samples collected in the areas outside an excavation were 
collected from grade to 0.5 ft bgs. If a sample to be collected occurred in a location where the 
surface was covered (e.g., asphalt, concrete or gravel), the surface sample was collected from the 
first 0.5 ft interval below cover material (bcm). 

5.2.1.2 Subsurface Sampling 

Subsurface soils were sampled (if required by the FSSP) to confirm that no unexpected 
subsurface radioactive contamination was present. These samples were generally taken at the 
same locations as the systematic surface samples. The subsurface samples were collected with a 
stainless steel hand auger, trowels and mixing bowls in a manner similar to surface sampling 
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conducted during verification. All sampling equipment was decontaminated prior to use by 
manual washing. Each subsurface sampling hole was abandoned using bentonite. 

5.2.2 Gamma Walkover Surveys 

The purpose of the GWS is to identify small areas of elevated radioactivity in surface soils, 
which may not be fully characterized by the statistically located systematic (soil) sample grid. 
The GWS procedure consisted of walking nearly straight parallel lines approximately one meter 
(3.28 feet) apart, while moving a 2-inch by 2-inch sodium iodide gamma scintillation detector 
coupled to a scaler/rate meter in a serpentine pattern. 

Data in counts per minute (cpm) was logged automatically from the scaler/rate meter into a 
global positioning system (GPS) unit every second. All GWS measurements were recorded as 
"gross" with no subtraction of ambient background radiation. A GPS was used to record gamma 
measurements and corresponding location data. The data was then downloaded from the GPS 
unit into a computer file and then into a geospatial software program to plot the results. When 
satellite reception was poor, not permitting the use of the GPS for logging the GWS data, the 
GWS data was manually recorded. The GWS results for DT-10 are located in Appendix A 
(Attachment A-2). 

Scan Minimum Detectable Concentration (MDC) values have been established in the FSSE for 
instruments used to perform the GWS. Locations where elevated GWS results were obtained 
within the SU were subjected to representative biased sampling as necessary to ensure 
compliance with ROD RGs. 

	

5.2.3 	Biased Soil Sample Collection 

Potential biased sample locations for radiological COCs were determined from field 
measurements (elevated GWS count rates) and geographic information system (GIS) evaluation 
of CiW S data. Locations within the property corresponding to the maximum GWS measurements 
were selected to be representative of relevant areas within the SU that exhibited elevated count 
rates. A sufficient number of biased samples were collected to ensure that samples representative 
of the SU were obtained. 

	

5.2.4 	Systematic Soil Sample Collection 

Based on a review of site information and data, the accessible soil on DT-10 was classified into 
two Class 1 soil SUs (SU-1 and SU-2) and one Class 2 soil SU (SU-3) in accordance with the 
FSSP. Classification is based on the extent of the potential contamination located within the 
boundaries of each SU. A Class 1 SU is considered to have radiological contamination in soils 
that exceed the release criteria, and Class 2 area soils are expected to meet or be lower than the 
release criteria. Class 3 SUs are not expected to have residual radioactivity at levels more than a 
small fraction of the release criteria. For the area addressed by this document, there were no 
Class 3 areas. The layout of SUs at DT-10 is presented on Figure 2. 

The location of systematic sample stations was based on a triangular grid pattern, extended from 
a random starting point. Per MARSSIM, triangular grids are generally more efficient for locating 
small areas of elevated radioactivity. The random-start point for the systematic grids ensures that 
the sample results are representative of the SU. At least one systematic sample was collected for 
every 100 m 2  in Class 1 SUs. 
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5.2.5 	Verification Summary 

The conditions established in the ROD for protecting human health and the environment are 
verified to have been met for DT-10. This conclusion is the result of a comparison of ROD 
requirements and the current conditions, as presented in Appendix A of this report. The survey 
results demonstrate that the remaining accessible soils and consolidated materials on DT-10 are 
releasable for unrestricted use in accordance with the ROD. 

5.3 	POST-REMEDIAL RISK AND DOSE ASSESSMENT 

The remaining accessible soils and consolidated materials on DT-10 are releasable for 
unrestricted use based on the soil sampling results, radiological surveys, and risk and dose 
assessment. The highest residual radiological risk that was calculated for DT-10 is 1x10 -4 , which 
meets the CERCLA target risk range of 10 -6  to 10-4 . The highest residual radiological dose that 
was calculated for DT-10 is 6 millirem per year (mrem/yr), which is compliant with the dose 
limit of 25 mrem/yr. This potential risk and dose was the highest result for the next 1,000 years, 
was based on a residential scenario, and assumed no cover materials over the remaining soil. For 
non-radiological COCs, all EPCs were less than corresponding RGs (i.e., all HRs < 1.0); 
therefore, DT-10 meets the ROD criteria for toxicity. 

As indicated above, the FSSE provided in Appendix A of this report contains a residual risk, 
dose, and toxicity assessment (Attachment A-9). These assessments also indicate the accessible 
soils on DT-10 are protective of public health and the environment and can be released for 
unrestricted use. 

5.4 	PROPERTY STATUS CONCLUSIONS 

The results of the analytical data collected under the FSS support the release of the remaining 
accessible soils on DT-10 for unrestricted use based on a comparison with RGs established in the 
ROD. Demonstration of compliance with the ROD RGs ensures that the substantive 
requirements of state and federal ARARs have been achieved. 
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6.0 CONSTRUCTION AND ANALYTICAL QUALITY CONTROL 

Multiple levels of quality control (QC) were conducted as part of the response actions completed 
at DT-10. The USACE, as lead agency for the response actions, provided QA/QC oversight of its 
contractors during construction activities. Also, during construction activities the USACE and its 
contractors used QA/QC and chain of custody procedures for all investigation, monitoring, 
sample collection and laboratory analysis conducted as specified in the SAG (USACE 2000a). 

MDNR conducted site visits to observe and document the status of the remedial/removal actions 
and to ensure that environmental monitoring and prevention of contaminant migration was being 
conducted. Also, MDNR collected samples and reviewed documentation, independently of the 
USACE, to verify results and ensure that ROD soil RGs were being met. EPA and MDNR 
regulatory oversight of construction and sampling activities provided an additional level of 
QA/QC to the response actions at DT-10. 

6.1 	CONSTRUCTION QUALITY CONTROL 

6.1.1 	Quality Assurance and Quality Control 

QA/QC requirements were specified in the Contractor Quality Control Plan, FUSRAP St. Louis 
Airport/St. Louis Downtown Sites (CQCP) (Shaw 2004c). A goal in the CQCP was to verify that 
the remedial and construction activities were conducted in accordance with the specified 
requirements. The Small Area Remediation Work Area-Specific Description, FUSRAP St. Louis 
Downtown Site (Shaw 2005) describes the common aspects for all small area remediation 
activities at the SLDS. The DT-10 Remediation Activity Work Description (Shaw 2004b) 
describes the specific elements of the planned remediation activities required for DT-10. The 
objectives to meet the CQCP goal, as set forth in these plans, were met and are summarized as 
follows: 

• The guidelines and requirements as presented in the WASD, RAWD, and CQCP were 
followed. 

• Inspection and verification testing was performed to ensure that remedial and 
construction activities were performed in accordance with applicable specifications and 
requirements presented in the WASD, RAWD, and CQCP. 

• Design variances that occurred during the remedial and/or construction activities, and the 
effects of the variances upon the system design and/or performance, were evaluated. 

• Complete documentation was prepared and maintained during and after 
construction/remediation activities to demonstrate that the WASD, RAWD, and CQCP 
requirements were met. 

• Variances to the design included in the WASD and RAWD were documented and 
authorized by Field Work Variances, which are retained in the project files. 

6.1.2 	Contamination Control Measures 

The following measures were included as required during site remedial actions as a means of 
controlling contamination: 

• Establishing erosion, surface water and traffic controls, 
• Establishing an exclusion zone, and a contamination reduction zone, and 
• Performing personnel and equipment surveys. 
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• Additionally, potentially contaminated materials such as disposable PPE were collected 
and disposed of appropriately. 

Environmental monitoring was conducted to measure if the public and/or the environment (i.e., 
air, ground water, and surface water) were being impacted by conditions at the site or remedial 
actions on the site. Environmental monitoring for the FUSRAP in St. Louis has confirmed that 
radiation safety regulations for the public, workers, and environment have been met during the 
conduct of this project. 

6.2 	ANALYTICAL QUALITY CONTROL 

Analytical QC was performed for samples collected in support of the DT-10 remedial action as 
outlined in the approved SAG (USACE 2000a). The analytical QC program enables the 
evaluation of the analytical results to determine whether they are accurate and adequate and to 
ensure satisfactory execution of the remedial action. In support of analytical QC protocols, all 
FSS activities were documented in field logbooks that were maintained by USACE Contractors 
and are included on a compact disc attached to this report. 

The FSSE provided in Appendix A of this report provides detailed information regarding data 
quality, including a QCSR (Attachment A-8). 

The overall quality of the project 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. 

The Department of Defense Quality Systems Manual for Environmental Laboratories defines 
allowable marginal exceedances as 10 percent of the total analysis for random anomalies that 
occur during regular laboratory analysis. As presented in the QCSR, there are 261 total 
comparisons with 17 exceedances, or 6.5 percent, which is well within the 10 percent allowance. 
The requirements for this project have been met for 90 percent of the data to be acceptable, 
which allows for some noticeable trends and randomness of anomalous exceedances between 
laboratories. 

The QCSR demonstrates that project data can withstand scientific scrutiny, are appropriate for its 
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. 

6.2.1 Gamma Walkover Survey Instrumentation Requirements 

6.2.1.1 Calibration Requirements 

Instruments used to perform the GWS included a 2 x 2-inch sodium iodide gamma scintillation 
detector coupled to a Ludlum Model 2221 scaler/rate meter (or equivalent). Current calibration 
and maintenance records for these instruments are maintained for review and inspection. The 
records include, at a minimum, the following information: 

• name of the equipment; 
• equipment identification (model and serial number); 
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• manufacturer; 
• date of calibration; and 
• next calibration due date. 

Instrumentation was maintained and calibrated to manufacturers' specifications to ensure that 
required traceability, sensitivity, accuracy, and precision of the equipment / instrumentation were 
maintained. Instruments were calibrated in accordance with American National Standards 
Institute (ANSI) ANSI N323A-1997 (ANSI 1997). 

The GWS scan MDCs are presented in the FSSP as 1.2, 1122, and 40 pCi/g for Ra-226, Th-230, 
and uranium, respectively. 

6.2.1.2 Sodium Iodide Quality Control Source and Background Checks 

Prior to, and following daily use, instruments were QC checked by comparing the instruments' 
responses to a designated cesium-137 gamma radiation source and to ambient background. Prior 
to the commencement of field operations, a reference location was selected for performance of 
these checks. QC source checks consisted of a one-minute integrated count with the designated 
source positioned in a reproducible geometry, performed at the reference location. Background 
checks were performed in an identical fashion with the source removed. 

During the QC checks, instruments used to obtain radiological data were inspected for physical 
damage, current calibration and erroneous readings in accordance with applicable procedures 
and/or protocols. Instrument responses to the designated QC check source were evaluated against 
the average established at the start of the field activities. A performance criterion of +/- 20 
percent of this average was used as an investigation action level. All QC checks were within the 
established performance criteria. 

6.2.2 	Soil Sampling Requirements 

6.2.2.1 Confirmatory Analysis Samples 

The primary intent of QA/QC requirements is to evaluate whether data generated from samples 
can withstand scientific scrutiny, are appropriate for their intended purpose, are technically 
defensible, and are of known and acceptable sensitivity, precision, and accuracy. To meet project 
QA/QC requirements, additional soil samples were collected for field duplicate, and independent 
quality assurance (QA) split purposes. The regular, duplicate and split samples were collected 
from the same homogeneous mixture of soil. 

The USACE memorandum entitled SAG Implementation Guidance for Interpretation of Quality 
Assurance Split Program (USACE 2005b), states that a QA split sample should be collected and 
analyzed at a frequency of approximately one every twenty samples (5 percent). For radiological 
analyses, 11 split samples and 11 field duplicate samples were analyzed using both gamma and alpha 
spectrometry. These represent 4.2 percent of the 261 systematic, biased, and subsurface samples 
collected on the property which meets the requirement of approximately 5 percent. 

A detailed evaluation of the accuracy and precision obtained through the evaluation of split and 
field duplicate samples is presented in the QCSR located in Appendix A, Attachment A-8 of this 
report. In summary, for both accuracy and precision, the analytical data met the quality objective 
of 90 percent acceptability. 
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6.2.2.2 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. 

• Department of Defense Quality Systems Manual for Environmental Laboratories (DoD 
2006); 

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

• Data Validation (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 above referenced documents. 
These data validation guidelines 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. Qualifiers 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. 

6.2.3 	Acceptability of the Final Status Survey Design 

Per the FSSP, eighteen samples per Class 1 SU were conservatively estimated based on historical 
results and MARSSIM guidance. In addition, the FSSP required a minimum systematic sample 
density of one sample per 100 m 2  in Class 1 SUs. For the Class 2 SU, previous characterization 
sample data was used for the pre-FSS calculation, indicating that 13 systematic radiological 
samples were required for DT-10. The determination for the required number of samples is 
discussed in more detail in Appendix A. Table A-1 in Appendix A of this report contains the 
number of radiological systematic samples that were collected in each SU. 

The actual number of samples collected in each SU exceeded or equaled the required number of 
samples. In addition, each SU was evaluated using actual verification sample data which 
indicated that the required number of samples had been collected in each SU to meet the 
minimum statistical requirements for FSS. Also, all SUs that required WRS testing passed the 
test; therefore, the data collected for each SU is of sufficient quantity for evaluation to determine 
compliance with radiological RGs. The WRS test is discussed in further detail in Section A-2.1.2 
of Appendix A. 

Two systematic samples from DT-10 were also analyzed for the non-radiological COCs. Non-
radiological COCs were addressed in this evaluation even though the FSSP did not include the 
subject property as requiring analysis for non-radiological COCs. 
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7.0 OPERATION AND MAINTENANCE ACTIVITIES 

	

7.1 	DESCRIPTION OF POST-CONSTRUCTION OPERATION AND 
MAINTENANCE ACTIVITIES 

USACE remediated the accessible soils on DT-10 and achieved residual conditions suitable for 
unrestricted use. Therefore, long-term operation and maintenance is unnecessary. 

The ROD states that the goal of the ground-water portion of the selected remedy is to maintain 
protection of the potentially usable ground water (i.e., the Mississippi Alluvial Aquifer, also 
referred to as the B Unit) and establish the effectiveness of the source removal action in this 
regard. In addition, the ROD states that the shallow unit (i.e., the A Unit) is not considered a 
potentially usable ground-water source. Monitoring of the A Unit ground water will continue to 
be conducted to assure protectiveness of the final remedy and to verify that ground-water 
conditions are not degrading. Ground-water monitoring is conducted in the B Unit to 
demonstrate that there will be no significant impacts from COCs on the Mississippi Alluvial 
Aquifer. Therefore, USACE will continue to monitor ground water in the general area of SLDS, 
pursuant to five year CERCLA review, as specified in the ROD. 

	

7.2 	POTENTIAL PROBLEMS 

There are no problems related to operation and maintenance of the SLDS DT-10. 

	

7.3 	DEVIATION FROM FEASIBILTY STUDY/ROD 

There were no deviations from the SLDS FS or ROD. 
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8.0 SUMMARY OF COMMUNITY INVOLVEMENT ACTIVITIES 

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 
City of St. Louis Mayor's Advisory Task Force on Radioactive Waste. In 1994, the St. Louis 
Sites Remediation Task Force (SLSRTF), made up of members from the above-referenced two 
groups plus other community stakeholders, was established. Working together as the SLSRTF, 
these organizations studied cleanup activities at the St. Louis Sites and, in 1996, issued a report 
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 FUSRAP and have been active participants in the decision-making process. 
USACE provided quarterly briefings at the St. Louis Oversight Committee meetings, which were 
open to the public. The USACE maintains a web site with current information about the status of 
the St. Louis FUSRAP Sites and historical documentation. Newsletters and fact sheets were 
distributed throughout the community on an as-needed basis. 

A public meeting was held at the Henry Clay Elementary School near the SLDS on April 21, 
1998, to present the SLDS FS and Proposed Plan (FS/PP) to interested members of the 
community and to solicit comments on the SLDS FS/PP. A notice announcing the availability of 
the SLDS FS/PP and the intent to hold a public meeting to discuss the documents was published 
in the Federal Register and in the St. Louis Post-Dispatch. The 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. A complete transcript of the meeting was 
kept and provided to individuals upon request. In addition, 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 was 
included as part of the Administrative Record. A 30-day comment period for the SLDS FS/PP 
began on April 8, 1998, and ended on May 8, 1998. Responses to the comments received from 
the public, and local, state and federal agencies, were provided in the Responsiveness Summary. 
The detailed responsiveness summary on the FS/PP, including responses to comments received 
during the public meeting was included in the final ROD, Appendix A. USACE accepted and 
complied with the public's recommendation for remediation to follow Alternative 6 rather that 
USACE's preferred Alternative 4. 

In August 1998 EPA signed the final ROD developed by the USACE in accordance with 
Alternative 6. The ROD is available to the public through the Administrative Record maintained 
at the USACE FUSRAP Project Office, 8945 Latty Avenue, Berkeley, Missouri; at the St. Louis 
Public Library, Government Information Section, 1301 Olive Street, St. Louis, Missouri; or at 
Henry Clay Elementary School, 3820 North 14 th  Street, St. Louis, Missouri. The DOE will 
assume a stewardship responsibility beginning two years after completion of the RA at SLDS. At 
that time, the DOE will also assume responsibility for maintaining the Administrative Record. 
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9.0 PROJECT COSTS 

As previously described, the DT-10 property is one of the sites addressed in the ROD. The 
calculation of the final cost for the overall SLDS program has not yet been completed. When 
each of the projects within the SLDS program has been completed, the programmatic costs will 
be presented in a Final ROD Closeout Report. 
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10.0 OBSERVATIONS AND LESSONS LEARNED 

No observations or lessons learned were realized upon completion of the remedial action on 
DT-10. 
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11.0 CONTACT INFORMATION 

Contact information for the primary project team participants is provided below. 

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: Department of the Army, Mississippi Valley St. Louis District Office, USACE 
Public Affairs Office 

Address: 1222 Spruce Street, St. Louis, MO 63103-2833 
Phone: (314) 331-8068 

For the U.S. Government — Construction Management: 
Remedial Action Contract Number: DACW41-98-D-9006 
Verification Contract Number: W912P9-06-D-0534 
Primary Contact Name/Title: Susan Adams, Alternate Contracting Officer's 

Representative 
Address: #1 Angelrodt Street, St. Louis, MO 63147 
Phone Number: (314) 220-4108 

For the U.S. Government — U.S. Environmental Protection Agency: 
Name: Matthew Jefferson, Project Manager, EPA Region VII 
Address: 901 N. 5 th  Street, Kansas City, KS 66101 
Phone Number: (913) 551-7710 

For the State of Missouri Government — Missouri Department of Natural Resources: 
Name: Eric Gilstrap, Environmental Engineer, MDNR FUSRAP Satellite Office 
Address: P.O. Box 176, Jefferson City, MO 65102 
Phone Number: (573) 751-3907 

Remedial Action Contractor: 
Primary Contact Name and Title: Neil DeYong, Project Manager 
Company Name: Shaw Environmental, Inc. 
Address: 110 James S. McDonnell Boulevard., Hazelwood, MO 63042 
Phone Number: (314) 895-2137 

Verification Contractor: 
Primary Contact Name and Title: Rodney Alderson, Program Manager 
Company Name: Science Applications International Corporation (SAIC) 
Address: 13379 Lakefront Drive, Suite 100, Earth City, MO 63045 
Phone Number: (314) 770-3097 

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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A-1.0 FINAL STATUS SURVEY PROCESS 

A-1.1 DATA QUALITY OBJECTIVES 

The Data Quality Objective 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 Data Quality Objective process includes the following seven 
steps from EPA's Guidance on Systematic Planning Using the Data Quality Objectives Process 
(USEPA 2006a): 

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

• Identify the decision. Determine if the remaining accessible soil on DT-10 can be 
released for unrestricted use in accordance with the ROD. 

• Identify inputs to the decision. Radiological and non-radiological sample data for 
remaining accessible soil. 

• Define the study boundaries. Accessible soil on DT-10. 

• Develop a decision rule. See Table 2 of the main document. 

• Specify tolerable limits on decision errors. The IVIDC for soil samples should be less than 
50 percent of the RG. The MARSSIM evaluation should use decision errors where less 
than 5 percent of the decisions are falsely negative and less than 20 percent of the 
decisions are falsely positive. 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. 

• Optimize the design for obtaining data. Property-specific data was used to calculate the 
number of required samples to be collected. 

The FSS data were examined using Data Quality Assessment guidance to ensure two things: (1) 
that the data met the quality requirements of the FSSP, the Final Status Survey Plan for 
Structures and Other Consolidated Material Left in Place at the St. Louis Sites (USACE 2003b), 
and the SAG (USACE 2000a), and (2) that the data provided the necessary basis for determining 
whether the properties can be released for unrestricted use. The Data Quality Assessment 
involves scientific and statistical evaluations to determine if data are of the right type, quality, 
and quantity to support the intended use. The Data Quality Assessment process is based on 
guidance from Chapter 8 and Appendix E in MARSSIM and follows EPA's Data Quality 
Assessment: A Reviewer's Guide (USEPA 2006b). The five steps in the Data Quality Assessment 
process are listed below and are addressed by the subsequent report sections and attachments. 

• Review the FSS design, including Data Quality Objectives. 
• 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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A-1.2 FINAL STATUS SURVEY PROCESS FOR SOIL 

A-1.2.1 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 SUs. The classification is based on their potential for radioactive 
contamination in soil. Class 1 areas have the greatest potential for contamination, and Class 3 
areas have the lowest potential. Per the FSSP, Class 1 SUs are typically limited in size to 2,000 

, m2 plus ten percent, Class 2 SUs are typically limited in size to 10,000 m 2  plus ten 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 data, the remaining accessible soil on DT-10 was 
classified into two Class 1 soil SUs (SU-1 and SU-2) and one Class 2 soil SU (SU-3). The SUs 
are shown on Figures A-1 and A-2. In general, excavated areas are Class 1 areas. There were no 
Class 3 areas identified for DT-10. 

The location of systematic sample stations was based on a triangular grid pattern, extended from 
a random starting point. Per MARSSIM, triangular grids are generally more efficient for locating 
small areas of elevated radioactivity. The random-start point for the systematic grid ensure that 
the sample results are representative of the SU. 

An important factor in sampling is estimating an appropriate number of systematic samples for 
the statistical test. Collecting too few samples can result in an inaccurate conclusion that 
excavation is required. Collecting an excessive number of systematic or random samples diverts 
resources that could be better used elsewhere. MARSSIM establishes a method for determining 
the minimum number of radiological samples. The St. Louis District USACE generally collects 
more than the minimum number of systematic or random samples per the calculations, without 
collecting an excessive number. In a Class 1 area this is due to the requirement to collect one 
sample per 100 m 2 . Attachment A-1 contains the detailed process for determining the minimum 
number of samples. 

Table A-1 contains information on the area and the number of samples collected for each SU. 

Table A-1. Area and Number of Samples in Each Survey Unit 

SU 
Area 
(m2)  

Estimated 
Minimum 
Number of 
Systematic 

Samples 

Number of 
Systematic 

Radiological 
Samples' 

Number of Biased 
Radiological Samples 

Number of 
Subsurface 

Radiological 
Samples b  

1 994 18 19 52 26 

1,380 18 18 36 30 

3 8,918 13 18 15 47 
Systematic samples collected within an excavation were collected from the top 0.5 ft of the excavation surface. 

b  Subsurface samples were collected below 0.5 ft of the excavation surface. 

A-1.2.2 Final Status Survey Methodology for Soil 

FSS sampling of soil involves collecting soil samples at the locations identified in the FSS 
design. Figures A-1 and A-2 depict the sampling locations. These samples are collected from the 
top 0.5 ft bgs or within the top 0.5 ft of soil bcm (e.g., gravel). Samples collected in excavation 
areas are collected from the top 0.5 ft of the excavation surface. All excavations on DT-10 were 
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greater than 0.5 ft in depth and therefore, subsurface soil criteria were applied to the systematic 
samples collected in these areas, unless otherwise noted. 

Per the FSSP, subsurface soil is sampled to confirm that no unexpected subsurface radioactive 
contamination was present. These samples are generally taken at the same locations as the 
systematic surface samples. 

• For Class 1 areas, the process for collecting subsurface samples for laboratory analysis 
starts with removing a soil column that is 1.5 to 2.0 ft in length up to a depth of 6 ft 
below pre-remediation grade. A scan survey of the soil column is performed. A sample is 
collected from the highest scanned area (or collected from the bottom of the column if the 
scanned results are relatively uniform). Subsurface samples taken from the upper 1.5 to 
2.0 ft interval and 20 percent of the subsurface samples taken at other intervals undergo 
laboratory analysis. 

• For Class 2 areas, the process for collecting subsurface samples for laboratory analysis 
starts with removing a soil column that is 1.5 to 2.0 ft long. A scan survey of the soil 
column is performed. A sample is collected from the highest scanned area (or collected 
from the bottom of the column if the scanned results are relatively uniform). One-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. 

MARSSIM also recommends performing radiological scans of the ground surface (with any 
cover material). For Class 1 areas, 100 percent of the area should be surveyed. The size of the 
area surveyed for Class 2 areas should be 10 to 100 percent (proportional to the potential for 
finding areas of elevated radioactivity). These radiological scans are called GWSs. The GWSs 
are used to select biased sample locations as art additional effort to locate areas requiring further 
investigation and ensure that the systematic samples are representative of the SU. There are no 
RGs specifying an unacceptable GWS result. Additional information on GWSs is in Attachment 
A-2. 

The biased sample locations determined from the GWS are designated with the "HTZ" prefix 
and are assigned an area, in square meters, that the sample represents. (The "HTZ" prefix can 
also be used for biased samples that are taken to bound the extent of contaminated soil, but no 
areas are assigned to these HTZ samples.) The biased sample locations are shown on Figures A-1 
and A-2. GWS based biased samples are generally collected within the upper 0.5 ft of the soil 
being investigated (i.e., surface soil or excavation surface soil). Some HTZ samples may be 
taken at greater depths based on field surveys of the surface sample. 

Prior to completing the FSS for each soil SU, the SU was inspected for features that could 
enhance migration of water, and any contamination carried by the water. Examples of such 
preferential pathways include transport along subsurface utilities, through ash fill, or along clay 
layers. If a means for potential preferential pathway was identified, a sample was collected for 
laboratory analysis. 

A-1.2.3 Soil Sampling for Area-Weighted Averaging 

Area weighting is nut required where Class 1 sample net sum-of-the-ratio (SORN) values are less 
than 1.0 because the area represented by each Class 1 sample is compliant with the criteria 
specified in 40 CFR 192.12(a) (e.g., 100 m 2). The radionuclide RGs include averaging sample 
results that are within a 100 m 2  area (or less if the SU has an area of less than 100 m 2) when 
some of the sample results in that 100 m 2  have an SORN greater than one. The averaging applies 
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to 0.5 ft thick layers of soil, so a ground surface sample is not averaged with a subsurface 
sample. As necessary, biased samples are collected near sample locations having SORN greater 
than one. The sample locations are selected to be within a 100 m 2  area and to help bound the area 
represented by the sample with a SOR N  greater than one. 

A-1.2.4 Final Status Survey Methodology for Asphalt 

The asphalt located on the subject property was added in 1972 (Shaw 2004b) after AEC had 
closed out its work at Mallinckrodt in 1962 (USACE 1998a). Asphalt was not sampled on 
DT-10. However, each time an asphalt plug was removed to allow access for sampling the soil 
underneath the asphalt, a radiation survey of the bottom of the asphalt plug was performed. 

A-1.2.5 Final Status Survey Methodology for Non-Radiological Soil Samples 

Based on the FSSP, non-radiological samples are not required for DT-10. However, two 
systematic samples from DT-10 were also analyzed for the non-radiological COCs. 

A-1.3 FINAL STATUS SURVEY PROCESS FOR CONSOLIDATED MATERIAL 
SURFACES 

During the excavation process, surfaces of consolidated materials, such as concrete building 
footings and railroad ties, were unearthed. Per the Final Status Survey Plan for Structures and 
Other Consolidated Material Left in Place at the St. Louis Sites, the surfaces of consolidated 
materials were surveyed to determine if contamination exceeded standards. 

A-1.3.1 Final Status Survey Design for Consolidated Material Surfaces 

In accordance with MARSSIM, consolidated material surfaces receiving an FSS should be 
classified into Class 1, Class 2, and Class 3 SUs. The classification is based on their potential for 
radioactive contamination on surfaces. Class 1 areas have the greatest potential for 
contamination, and Class 3 areas have the lowest potential. Per the Final Status Survey Plan for 
Structures and Other Consolidated Material Left in Place at the St. Louis Sites, Class 1 SUs are 
typically limited in size to 100 m2, Class 2 SUs are typically limited in size to 1,000 m2, and 
Class 3 SUs are unlimited in size. MARSSIM states that Class 1 and 2 areas should use a 
systematic grid to determine the locations of the fixed-point measurements, and that Class 3 
areas should use random locations. 

Because consolidated materials were unearthed during excavation of Class 1 soil, the surfaces of 
the consolidated materials were classified into two Class 1 SUs, SU-4 and SU-5. SU-4 and SU-5 
consisted of consolidated materials, primarily concrete footings and railroad ties. The scan 
survey covered 80 m2  and 15 m 2 for SU-4 and SU-5, respectively. The MARSSIM analysis is in 
Attachment A-1. Fixed-point measurements were taken at 78 systematic locations in SU-4 and 
12 systematic locations in SU-5. This achieves MARSSIM requirements as explained in 
Attachment A-1. 

A-1.3.2 Final Status Survey Methodology for Consolidated Materials 

The FSS of consolidated material surfaces involves fixed-point measurements of the surfaces at 
locations discussed above. Alpha-beta scintillation detectors are used for the fixed-point 
measurements. These detectors provide simultaneous but different sounding audible counts for 
alpha and beta radioactivity. The gross alpha and gross beta radiation results are each recorded 
for the fixed-point measurements. Per the FSSP, the fixed-point measurements for each 
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consolidated materials SU are compared to the surface screening levels for clearance of 600 
disintegrations per minute per 100 square centimeters (dpm/100 cm 2) total alpha radioactivity 
and 6,000 dpm/100 cm 2  total beta radioactivity (USACE 2002a). These guideline values were 
established by ANSI in the Surface and Volume Radioactivity Standards for Clearance 
ANSI/HPS N13.12-1999 (ANSI 1999). 

In addition, MARSSIM calls for biased fixed-point measurements based on radiation scans of the 
consolidated material surfaces. These biased fixed-point measurements represent an additional 
effort to ensure that the systematic or random fixed-point locations are representative of the SU 
by attempting to locate areas requiring further investigation. MARSSIM recommends that 
radiation scans be performed on 100 percent of Class 1 areas; 10 to 100 percent of the Class 2 
areas (proportional to the potential for finding areas of elevated radioactivity); and be based on 
the professional judgment of the survey supervisor for Class 3 areas (typically about 10 percent of the 
area). 

Structural materials may contain natural radioactivity that would be detected by the fixed-point 
measurements and scans. However, experience has been that this radiation is insignificant. No 
surface material background levels of radiation are subtracted from the direct survey 
measurements. 

A-1.3.3 Fixed-Point Measurements for Area-Weighted Averaging 

Consistent with ANSI survey protocols (e.g., ANSI N13.12), biased fixed-point measurements 
are collected near survey locations with radioactivity exceeding the screening levels. The survey 
locations are selected to be within a 1 m 2  area and to help bound the area represented by the 
elevated survey result. 
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A-2.0 ASSESSMENT OF FINAL STATUS SURVEY RESULTS 

A-2.1 ASSESSMENT OF SOIL SAMPLE RESULTS 

A-2.1.1 Radiological Soil Sample Results 

The assessment of the radiological soil sample results starts with subtracting natural background 
radionuclide concentrations from the results. The background reference soil data used in the 
evaluation of the FSS sample results are summarized in Attachment A-3 from the Background 
Soils Characterization for the St. Louis Downtown Site (USACE 1999). The radiological sample 
results are reported in Attachment A-4. Attachment A-5 contains summaries of the radiological 
sample results for each SU, including the SORN results. The surface and subsurface RGs were 
applied as follows to calculate the SORN: 

• surface RGs: If no cover material was present, then the sample was collected 
from the upper 0.5 ft of the soil. If cover material was less than 0.5 ft, then the sample 
was collected from the first 0.5 ft of soil bcm. 

• SORN using subsurface RGs: The sample was collected from below 0.5 ft of the ground 
surface. 

The soil sample results had an SORN less than one or the area-weighted average was less than 
one. Attachment A-6 contains the area-weighted averaging analysis for all samples with an 
SORN greater than one. 

The sample data for each soil SU were evaluated to ensure the average SORN of the systematic 
samples of the SU did not exceed one. From Attachment A-5, the highest average SORN for all of 

• 
the SUs was 0.24. 

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. MARSSIM identifies the derived concentration 
guideline level (DCGL), which is an SORN of one for this report, as the investigation level for 
Class 1 and Class 2 areas. Sample results with an SORN greater than one underwent area-
weighted averaging analysis with other nearby samples. The results are in Attachment A-6. The 
analysis did not identify any conditions where the RGs were exceeded. 

The preferential pathway evaluation for DT-10 identified 16 locations that were sampled. The 
locations are shown on Figures A-1 and A-2, and the results are in Attachment A-4. The SORN 
for these samples ranged from 0 to 0.73. 

A-2.1.2 Statistical Test for Radiological Soil Sample Results 

Because background radioactivity is significant for soil, the WRS statistical test is used for soil 
samples results per MARSSIM. MARS SIM also states that "if the difference between the largest 
SU measurement and the smallest reference area measurement is less than or equal to the DCGL 
[i.e., SORGmcor systemanc or random — SORGnun reference 

 <1 .01, the WRS will always show the SU meets the 

release criterion." From the SLDS reference area data sets, the minimum surface gross siim-of-the-
ratio (SORG) is 0.53 and the minimum subsurface SORG is 0.19. 

For all three soil SUs, this difference was always less than one (e.g., for SU-1, 0.86 - 0.19= 0.67). 
Therefore, a WRS test is not necessary for these SUs. • 

A-7 
PAMARSSIMNSLDS\DT 10 Proetz Lumber\PFtAR\Revised Rev 0- July 2010kAppA DT-10 PRAR-FSSE Rev° July2010.doc REVISION 0 



Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity Property 
Thomas and Proetz Lumber Company (DT-10) 

A-2.1.3 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. 

A-2.1.4 Non-Radiological Soil Sample Results 

Non-radiological sample results are contained in Table A-2. The results did not exceed the RGs 
for arsenic (60 milligrams per kilogram [mg/kg]) or cadmium (17 mg/kg) listed in the ROD. 

Table A-2. 	Final Status Survey Non-Radiological Data 

Station 
Name 

Sample 
Name 

Easting Northing 

Arsenic 
 (RG is 60 m g) 

Cadmium 
RG is 17 m g) 

Result 
(mg/kg) 

Detection 
Limit 

VQ
. Result 

(mg/kg) 
Detection 

Limit 
VQ 

SLD77213 SLD77213 908888 1029846 46.7 0.33 = 1.4 I 	0.054 = 

SLD78997 SLD78997 908920 1029844 4.4 0.25 = 0.22 0.041 l 	U 
a  Validation Qualifier (VQ) symbols indica e: "=" for positive results, "U" for not detected above this value, "J" for estimated quantity, "UP for 

not detected above estimated value, and "R" for unusable. 

The maximum results were compared to the risk-based concentrations presented in Table 6-1 of 
the ROD. The highest arsenic result corresponds to a cancer risk less than 7x10 -5  and a toxic 
Hazard Quotient (HQ) of 0.8. The highest cadmium result corresponds to an HQ less than 0.1. 
Accordingly, these samples did not indicate a human health or environmental danger from non-
radiological COCs. 

In addition, the primary contribution to risk from uranium at SLDS is from uranium's 
radiological properties and not its chemical properties. Although uranium also presents a 
chemical risk to the kidneys and was retained in the ROD as both a radiological and non-
radiological COC, the carcinogenic effects of uranium are addressed by comparing site 
concentrations of uranium to the radiological RGs listed in the ROD. Cleanup of uranium to 150 
pCi/g will result in a non-carcinogenic HQ of less than 0.1. Therefore, addressing uranium as a 
radiological threat reduces the non-carcinogenic effects of uranium to negligible values. 

A-2.2 ASSESSMENT OF CONSOLIDATED MATERIAL SURVEY RESULTS 

The survey results for consolidated material surfaces are in Attachment A-7. Each total surface 
activity measurement that was greater than the surface screening levels for clearance was 
subjected to further evaluation, based on the following: 

• Each individual measurement generally should be limited to three times the surface 
screening levels for clearance and in no case shall exceed ten times the surface screening 
levels. 

• Each elevated area when averaged with the surrounding 1 m 2  must not exceed the surface 
screening levels for clearance. 

• Items with a surface area less than 1 m 2  are averaged over the entire surface area and 
must be less than the surface screening levels for clearance. 

All systematic measurements of alpha and beta radioactivity were less than the guidelines of 600 
dpm/100 cm2  and 6,000 dpm/100 cm 2 , for alpha and beta radioactivity, respectively. All of the 
biased measurements of beta radioactivity were less than 6,000 dpm/100 cm 2 . Two of the biased 
measurements of alpha radioactivity were higher than 600 dpm/100 cm 2, but less than three 
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times the screening levels for clearance. Attachment A-6 contains the area-weighted average for 
these results. In each instance, the area-weighted average of these results with other results in a 1 
m2 area was less than 600 dpm/100 cm 2 . 

A-2.2.1 Statistical Test for Consolidated Material Survey Results 

For the consolidated material SUs, the radionuclide COCs were either not present in background 
or are present at such a small fraction of the RGs as to be considered insignificant. As previously 
discussed, surface material background levels of radiation were not subtracted from the direct 
survey measurements. In such situations, MARSSIM identifies that the Sign test is the appropriate 
statistical test. When the largest SU systematic measurement is below the DCGL, the Sign test will 
always show that the SU meets release criterion. No systematic direct measurement locations 
exceed the surface screening levels for clearance. Therefore, DT-10 SU-4 and SU-5 do not require 
the Sign test to show compliance. 

A-2.3 DATA QUALITY 

QA/QC measures for FSS data are summarized in the FSSP and are presented in the QA/QC 
sections of the SAG. The QCSR in Attachment A-8 discusses these measures in detail for DT-10. 
The FSS data met QA/QC requirements. 

A-2.3.1 Minimum Detectable Concentration for Soil Samples 

Soil samples were analyzed in a laboratory in order to measure the radioactivity at very low 
levels. In general, the MDC represented the lowest level that the laboratory achieved for each 
sample given a set of variables including detection efficiencies and conversion factors due to 
influences such as individual sample aliquot, sample density, and variations in analyte 
background radioactivity at the laboratory. The MDC was reported with each sample result in 
Attachment A-4. 

In accordance with the FSSP, analytical techniques will provide an MDC of 50 percent of the 
individual radionuclide RGs for Ra-226, Th-230, and U-238. These MDC limits are in Table A-3. 
All of the FSSE samples met the MDC requirements. 

Table A-3. Minimum Detectable Concentration Limits 

Radionuclide 
MDCs* 

Surface Soil (pCi/g) Surface Soil (pCi/g) 
Ra-226 2.5 7.5 
Th-230 2.5 7.5 
U-238 25 25 

* Actual MDCs were generally on the order of 0.1 pCi/g 

As discussed in MARSSIM, the reported radionuclide concentrations from the laboratory were 
used in this FSSE even if those results were below the MDC. These data were used to complete 
the MARSSIM evaluation and assess the risk and dose for the SUs. 

A-2.3.2 Radiological Detection Sensitivity for Consolidated Material Surveys 

Field instrumentation was calibrated annually and checked daily during use against a known 
radiation source. The result of the source check must be within 20 percent of the known value. In 
addition, daily field performance checks were conducted in accordance with instrument use 
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procedures. The performance checks were conducted prior to initiating the daily field activities, 
upon completion of daily field activities, and if the instrument response appeared questionable. 

The field radiation detection survey instruments (and their functional and performance 
specifications) used during the surveys are listed in Table A-4 below. Detection sensitivities 
were determined following the guidance of Minimum Detectable Concentrations with Typical 
Radiation Survey Instruments for Various Contaminants and Field Conditions, Nuclear 
Regulatory Commission Regulation (NUREG)-1507 (NRC 1998) and are derived in the FSSP 
and the Final Status Survey Plan for Structures and Other Consolidated Material Left in Place at 
the St. Louis Sites. The sensitivities presented were derived using typical instrument parameters 
and are below the screening levels for surveys of consolidated materials. 

Table A-4. 	Radiological Field Instrument Detection Sensitivity 

Description Application QA Metric Detection Sensitivity 
Ludlum Model 2360 
with a Ludlum 
Model 43-89 
(zinc-sulfide plastic 
scintillator) 

Alpha.fixed-point 
measurement 

<600 dpm/100 cm 2  
(goal 60-300 dpm/100 cm 2) 

Mean: 	120 dpm/100 cm 2  
Max: 	250 dpm/100 cm 2  
Min: 	50 dpm/100 cm 2  

Alpha surface 
scan 

>0.85 Probability' at 1 in/sec Mean: 	0.95 Probability' at 1 in/sec 
Max: 	1.0 
Min: 	0.83 

Beta fixed-point 
measurement 

<6,000 dpm/100 cm 2  
(goal 600-3,000 dpm/100 cm 2) 

Mean: 	900 dpm/100 cm 2  
Max: 	1,150 dpin/100 ein2  
Min: 	600 dpm/100 cm 2  

Beta surface scan <6,000 dpm/100 cm 2  Mean: 	1,600 dpm/100 cm 2  at 1 in/sec 
Max: 	2,350 dpm/100 cm 2  at 1 in/sec 
Min: 	1,050 dpm/100 cm 2  at 1 in/sec 

The probability of detecting a single count of alpha radioactivity when scanning an area with surface contamination of 480 dpm/I00 cm' (80 
percent of the guideline). Probability greater than or equal to 0.85 is the goal. 
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A-3.0 RESIDUAL RISK AND DOSE ASSESSMENT 

A property-specific residual risk and dose assessment was performed for DT-10 in accordance 
with the ROD to confirm that conditions are protective of human health and the environment. 
The ROD established the CERCLA target risk range as the risk RG and the dose limit of 25 
mrem/yr as the dose RG for SLDS. The EPA defines the CERCLA target risk range as 10 -6 to 10-  
4  where "the upper boundary of the risk range is not a discrete line at 10 -4 . A specific risk estimate 
around 10-4  may be considered acceptable if justified based on site-specific conditions" per 
memorandum 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-10 was performed for each of these 
scenarios. In addition, an on-site residential scenario was considered at the request of regulators. 

CERCLA recommends a lifetime exposure assessment period of 30 years for individuals under a 
residential exposure scenario. 40 CFR 192 Subpart A 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 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." This means that the actual risk and dose received by an individual from 
MED/AEC material on these properties will be lower than the estimates in this assessment. 
Additionally, the protection provided by clean backfill within the excavation area is not reflected 
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. 

The results of systematic, biased, and subsurface samples were used in the residual risk and dose 
assessment. The risk and dose estimate is provided in Table A-5. More information on how these 
values were calculated is provided in Attachment A-9. 

Table A-5. Risk and Dose Estimate 

Scenario 
Period Assessed 

(years) 
Maximum Rsk* 

. Dose 
(mrem/yr) 

Industrial Worker 0 to 1,000 3x10-5  1 
Utility Worker 0 to 1,000 6x10-8  0.08 
On-Site Resident 0 to 1,000 1x10-4  6 
On-Site Resident with 6 inches of cover** 0 to 1,000 6x10-5  3 

* Maximum risk assumes the worst case scenario such that receptors are in direct contact with residual soils, without regard to any clean cover. 
** Six (6) inches of cover or equivalent was placed on all excavated areas thus this represents on-site resident with cover. 
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A-4.0 CONCLUSIONS 

The conditions established in the ROD for protecting human health and the environment have 
been met for the remaining accessible soil on DT-10. This conclusion is the result of a 
comparison of ROD requirements and the current conditions. The survey results and the risk and 
dose assessment demonstrate that the remaining accessible soil is releasable for unrestricted use 
in accordance with the ROD. Table 4 in the main body of this report contains the comparison of 
results to the RGs. 
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ESTIMATION OF THE MINIMUM NUMBER OF 
SYSTEMATIC SAMPLES 

FOR RADIOLOGICAL SOIL SURVEY UNITS 

To ensure that sufficient data was collected to meet the minimum statistical requirements (i.e., 
WRS test) for each soil SU, MARSSIM provides guidance on estimating the minimum number of 
samples. The necessary parameters for calculating the minimum number of samples and their 
values are: 

▪ 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)—normally set at 0.20, within an allowed range of 0.05 to 
0.25, per the FSSP. 

• DCGL—set at SORN = 1.0 per the ROD. 

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

• Lower bound of the gray region (LBGR)—set based upon engineering estimates for the SU 
per MARSSIM. Examples include using the mean SORN 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 SORN value at which the Type II error is 
specified, and is adjustable to achieve the desired relative shift (A/a) between 1 and 3, with 
up to 4 being acceptable. 

The Class 1 SUs were remediated in small sections to accommodate the property owner's 
continuing operations. The boundaries of each of the two Class 1 SUs were initially estimated 
based on the remedial design. Eighteen samples per Class 1 SU were conservatively estimated 
based on previous results of FSSs at SLDS. This established the grid spacing used for the Class 1 
SUs. A review of Ra-226 to Th-230 ratios resulted in the conclusion that additional samples were 
not required for the identification of potential small areas of elevated activity in Class 1 areas. 

Initially for the Class 2 SU-3, the calculation was performed using an assumed LBGR of 0.5 and 
a calculated (ref using characterization data. This resulted in a minimum number of samples of 
13 for SU-3. Since the number of characterization samples in SU-3 that were potentially usable 
for MARSSIM statistics was more than the minimum required, valid characterization data could 
also be used as FSS data. 

As an additional check to ensure sufficient samples were taken, the calculation of the minimum 
number of samples was retrospectively calculated for each SU using the and mean SORN 
calculated from the systematic sample results. An example of these calculations using SU-1 FSS 
data is presented below. 

The first step in determining the number of samples to support the WRS test was to determine 
the creff.  . The specific a values for SU-1 are: 2.05 for Ra-226; 1.66 for Th-230; 0.48 for Th-232; 
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and 4.81 for U-238. Using these values, an a eff was calculated using subsurface RGs since 
backfill after remediation results in all of these samples being subsurface. 

Cr'ff  

2 

11(DCGL,„-:- 226 ) 

CrTh-230 

2 

CrTh-232 

2 

CrU-238 

1 
2.05 2 
	

166\
2 

+(-) 
15 

0.48 2 	4.81 2  

(DCGLT, ■ -230 DCGLu_ 2„ - 	 15 15 50 

The next step was to calculate the A/a. 

zl DCGL — LBGR = DCGL — SORr" 1.0 — .21 
	= 3.9 

o- 	o- eff 	 cr eff 	0.20 

The final step was to use Equation 5-1 in MARSSIM to determine that the minimum number of 
systematic surface samples required for SU-1 was six. 

The process presented above was repeated for the remaining SUs using actual SU data. For SU-
3, an aeff was calculated using surface RGs even though some samples were taken 0.5 ft bcm. 
Table A-1-1 lists the actual number of systematic surface samples collected and the minimum 
number of systematic surface samples for each soil SU. A sufficient number of samples were 
collected from each SU. 

Table A-1-1. Minimum Number of Samples for Each Soil Survey Unit 

SU Class 

Minimum Number of Samples 
per MARSSIM Calculation 

Minimum Number of 
Samples for Class 1 Areas 

Based on 1 per 100 m 2  

Number of 
Systematic 

Samples Collected Prospective Retrospective 

1 1 18 6 10 19 
2 1 18 5 14 18 
3 2 13 8 N/A 18 

FOR CONSOLIDATED MATERIALS SURVEY UNITS 

An equivalent calculation is required to determine the minimum number of systematic fixed-
point surveys for consolidated material SUs. Initially, since SU areas were remediated in sections 
to accommodate the property owner, a systematic fixed-point survey was taken in approximately 
each 1 m2  area to ensure sufficient data points were collected. 

Similar to the soil SUs, retrospective calculations of the minimum number of samples were 
performed for the consolidated material SUs. Table A-1-2 lists the calculated minimum number of 
systematic fixed-point surveys and the actual number of systematic fixed-point surveys 
performed in each SU. A sufficient number of systematic fixed-point surveys were performed in 
each SU. 

Table A-1-2. Minimum Number of Fixed-Point Surveys for 
Each Consolidated Material Survey Unit 

SU Class 
Prospective 

2 (about 1 per 1 m ) 

Minimum Number of Systematic 
Fixed-Point Surveys per MARSSIM 

Calculation (Retrospective) 

Number of Systematic Fixed- 
Point Surveys Performed 

1 1 About 80 8 78 
2 1 About 15 8 12 

Note: MARSSIM does not require retrospective calculations using actual SU data to be adjusted to ge the A/a between one and four. 
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ATTACHMENT A-2 

GAMMA RADIATION WALKOVER SURVEY 
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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 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. 

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 readings can be thought of as false positive results. Representative biased 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 radionuclides for comparison to the RGs. 

Before starting the GWS, the professional health physics technicians established the relative 
background radiation level in 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 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 limn 
which any additional representative biased samples were collected. 

This review considered count rates, mathematical analysis of the count rates, existing systematic 
and biased sample information in the vicinity of the area(s) of interest, increased radiation from 
materials with higher concentrations of natural-occurring radioactivity (such as granite, brick, 
some concrete, and coal or coal ash), increased radiation from soil located horizontal to the 
surveyed surface (such as in an excavation or next to 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 SLDS identified some samples with 
isotopic concentrations that were nearly twice of the average background results. 

In all, 114 biased samples were taken for the FSS based on the GWS. All of these biased samples 
met the RGs. Overall, this is a high number of GWS-based samples for a property of this size. In 
addition, two samples were collected during the PDI near location SLD07280. These samples 
were collected to investigate the red data points that appear to be slightly southeast of the sample 
due to known variability in the GPS. These sample results are included in Attachment A-4. 

The GWS figures were developed by using a GIS. 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 a of the count rate from each GWS, with a factor to account for the level of cpm 
that the surveyors can distinguish from general levels. The factor is calculated using equations from 
the NRC's Minimum Detectable Concentrations with Typical Radiation Survey Instruments for 
Various Contaminants and Field Conditions, NUREG 1507 (NRC 1998). 
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Since MARSSIM identifies 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 th  and 95 th  percentile of the data were chosen to focus on areas of interest 
with higher cpm. The 85 th  percentile means that 85 percent of the data have values less than the 
85 th  percentile value; the 95 th  percentile is similarly defined. To achieve the 85 th  percentile of the 
data, a 1.83 factor for the a was calculated for each GWS file using Chebyshev's Inequality. To 
achieve the 95 th  percentile of the data, a 3.15 factor for the a was calculated using Chebyshev's 
Inequality. A factor to account for the level of cpm that surveyors can distinguish from general 
levels was added to these percentile values to determine the color set points for each GWS file. 

The area represented by red on the GWS figures indicates an area of interest. However, not every 
red data point is sampled. In some cases, a sampled location is representative of multiple areas of 
interest based on a professional health physicist review as previously described. For example, 
HTZ84079 is representative of the red data points to the south of that sample. 

Data points from every GWS, including pre-excavation GWSs, are present in the GIS. Each 
GWS is contained in a separate electronic file. In some cases, some of the information in an 
older GWS file is from soil that was excavated. This outdated information no longer represents 
an FSS. A new and final GWS of the excavated area was performed after the excavation was 
completed. In these cases, the area with new GWS information replaced the equivalent area on 
the older GWS figure. The GWS is a composite figure of data collected over time. Figures A-2-1 
and A-2-2 present the GWS results for the western and eastern areas of DT-10, respectively. 

The GPS used for the GWSs has inherent variability in identifying location coordinates. Some of 
the GWS and samples may be or appear to be outside the subject property or SU boundary due to 
structural interferences, samples being taken in the sloped wall of an excavation, and/or variance 
In the GPS and the GIS. Some sample station coordinates were obtained at a time different than 
the time that the GWS was performed and the sample locatinns were painted or flagged. Thus, 
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. Use of a 
GPS during the CiWS of the castern portion of the site was not always possible due to satellite 
signal interference (e.g., buildings). The manual GWS for the eastern portion of the site is shown 
on Figure A-2-2. 

The GWS instruments and their detection sensitivities are listed in Table A-2-1 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. Since Ra-226 and Th-230 are 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 the daily field activities, upon 
completion of daily field activities, and if the instrument response appeared questionable. 
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Table A-2-1. Radiological Field Instrument Detection Sensitivity 

Description Application Detection Sensitivity' b  
Ludlum Model 2221 with a Ludlum Model 
44-10 (2" x 2" sodium iodide gamma 
scintillation detector) 

Gamma scans of ground 
surface and cover material 

Ra-226 
Th-230 
U-natural 

1.2 pCi/g 
1,120 pCi/g 
40 pCi/g 

Note: 
Field instrumentation is calibrated annually. 
° Isotopic detection sensitivity is based on radiological characteristics of that isotope. The presence of other co-located radionuclides tends to 

significantly increase the sensitivity to some radionuclides due to the detection of surrogates. 

b  Scan MDCs shown in the table were calculated for areas without surface cover (i.c., rock, asphalt, concrete, etc.) based on increased knowledge 
of site-specific parameters. 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity 
Property Thomas and Proetz Lumber Company (DT-10)  

Table A-3-1. Background Reference Soil Data 

Background Reference Soil Data Summary (32 Samples) 

Statistic Ac-227 Pa-231 Ra-226 Ra-228 Th-228 Th-230 Th-232 U-235 U-238 
S urf. 
SORB  

Sub. 
 

SORB  

Mean 0.14 0.89 2.78 0.95 1.16 1.94 1.09 0.10 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 

Statistic Ac-227 Pa-231 Ra-226 Ra-228 Th-228 Th-230 Th-232 U-235 U-238 
S urf. 
SORG  

Sub. 
 

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 1.83 1.49 0.24 1.38 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 0.22 

SLD00081 0.24 0.98 2.44 0.96 1.46 1.47 1.30 0.12 1.05 0.77 0.27 

SLD00082 0.06 1.19 2.89 1.28 2.1 1.97 1.17 0.18 1.28 0.86 0.30 

SLD00083 0.20 0.98 2.33 0.88 1.6 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 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 

SLD00121 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 1.4 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 1.5 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 0.8 1.05 0.80 0.00 0.92 0.70 0.24 

SLD00243 0.03 0.37 1.97 0.65 0.84 0.96 0.90 0.08 0.86 0.59 0.21 

Notes: 
Results are expressed in pCi/g; sum of ratios (SOR) values are unitless. 
Negative results are less than the laboratory system's background level. 

Ac - actinium 

Pa - protactinium 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity Property Thomas and Proetz Lumber Company (DT-10) 

Table A-4-1. Final Status Survey Soil Sample Data 

SU 
Station 
Name 

Sample 
Name 

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

Northing 
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 

1 HTZ75405 HTZ75405 908861 1029852 U 0.56 0.26 0.50 U 0.42 1.44 2.26 = 7.53 0.33 0.19 = 1.22 0.17 0.20 = 2.10 0.82 0.17 = 6.55 1.73 0.17 = 1.97 0.79 0.17 U 0.72 0.67 1.13 = 17.48 3.80 2.90 

1 HTZ75406 HTZ75406 908865 1029836 U 0.28 0.32 0.53 U 1.44 1.77 2.55 = 5.06 0.29 0.14 = 1.27 0.19 0.23 = 2.50 0.97 0.55 = 4.60 1.41 0.19 = 1.32 0.65 0.19 U 0.99 0.76 1.18 = 14.17 3.42 3.21 

1 HTZ75407 HTZ75407 908886 1029857 U 0.30 0.25 0.42 U 0.84 1.13 1.88 = 2.92 0.19 0.18 = 1.44 0.17 0.18 = 1.49 0.60 0.14 = 2.46 0.81 0.14 = 1.94 0.70 0.14 U 0.27 0.47 0.81 UJ 1.96 1.89 2.40 

1 HTZ76755 HTZ76755 908934 1029882 U 0.65 0.47 0.75 UJ 1.09 2.05 3.24 = 7.79 0.42 0.28 = 4.96 0.38 0.27 = 4.30 1.05 0.28 = 7.09 1.46 0.13 = 3.61 0.94 0.13 UJ 0.47 0.87 1.46 = 9.20 4.11 4.06 

1 HTZ76757 HTZ76757 908933 1029826 UJ 0.16 0.33 0.53 UJ -0.35 1.49 2.57 = 6.82 0.36 0.22 = 1.01 0.19 0.24 = 1.92 0.69 0.36 = 6.41 1.43 0.14 = 0.95 0.47 0.14 UJ 0.38 0.65 1.11 = 6.47 2.99 2.97 

1 HTZ84055 HTZ84055 908728 1029644 = 0.46 0.12 0.36 UJ 0.49 0.71 1.03 = 6.44 0.17 0.09 = 1.06 0.08 0.09 J 0.93 0.47 0.30 = 5.60 1.41 0.14 = 0.91 0.45 0.14 = 1.22 0.27 0.49 = 20.25 1.45 0.84 

1 HTZ84056 HTZ84056 908713 1029618 = 0.47 0.11 0.30 U 1.32 0.64 0.98 = 5.16 0.15 0.08 = 0.90 0.07 0.08 = 1.46 0.57 0.23 = 10.01 2.09 0.12 J 0.78 0.40 0.12 = 0.82 0.25 0.44 = 13.11 1.07 0.71 

1 HTZ84060 HTZ84060 908704 1029565 UJ 0.10 0.56 0.92 UJ -1.75 1.91 2.49 = 5.07 0.25 0.25 = 1.30 0.20 0.23 = 1.89 0.72 0.15 = 3.94 1.16 0.28 J 0.89 0.47 0.15 UJ 0.03 0.63 1.07 J 2.34 1.96 1.73 
1 HTZ84061 HTZ84061 908706 1029550 U 0.19 0.18 0.28 UJ 0.34 0.51 0.74 = 3.65 0.11 0.07 = 0.70 0.06 0.07 = 1.36 0.59 0.32 = 3.92 1.13 0.32 J 0.84 0.45 0.27 U 0.26 0.18 0.34 = 3.25 0.56 0.51 

1 HTZ84062 HTZ84062 908714 1029594 = 1.63 0.11 0.26 = 1.83 0.48 0.65 = 3.96 0.12 0.06 = 0.78 0.06 0.06 J 1.09 0.51 0.14 = 7.02 1.68 0.31 = 1.19 0.53 0.14 = 0.54 0.22 0.39 = 8.99 0.87 0.71 

1 HTZ84065 HTZ84065 908725 1029797 = 0.56 0.14 0.40 UJ 0.91 1.0 1.20 = 7.12 0.19 0.11 = 1.00 0.10 0.10 = 1.65 0.62 0.24 = 6.29 1.49 0.13 = 1.05 0.48 0.13 U 0.40 0.29 0.53 = 8.12 1.13 0.87 

1 HTZ84066 HTZ84066 908722 1029790 UJ 0.24 0.25 0.37 UJ 0.18 0.64 0.91 = 6.68 0.17 0.08 = 1.11 0.08 0.08 = 1.70 0.66 0.14 = 5.11 1.33 0.14 = 1.64 0.64 0.26 = 0.56 0.26 0.48 = 10.73 1.11 0.77 

1 HTZ84067 HTZ84067 908669 1029781 UJ -0.09 0.31 0.46 UJ -0.12 0.80 1.17 = 3.78 0.16 0.12 = 1.00 0.11 0.12 = 1.54 0.66 0.29 = 4.45 1.27 0.16 = 1.33 0.60 0.16 = 1.35 0.46 0.63 = 20.08 2.29 1.74 

1 HTZ84068 HTZ84068 908682 1029779 = 0.42 0.13 0.37 U 0.78 0.78 1.15 = 7.42 0.20 0.10 = 0.92 0.09 0.11 = 1.40 0.63 0.30 = 6.72 1.73 0.30 = 1.42 0.63 0.16 J 0.53 0.30 0.53 = 10.12 1.13 0.80 

1 HTZ84071 HTZ84071 908789 1029813 UJ -0.14 0.16 0.24 UJ 0.28 0.42 0.62 = 2.54 0.09 0.06 = 0.63 0.06 0.05 J 0.77 0.40 0.30 = 2.05 0.69 0.12 J 0.53 0.32 0.12 UJ 0.19 0.20 0.33 = 2.19 0.57 0.53 

1 HTZ84072 HTZ84072 908826 1029827 U 0.20 0.18 0.27 UJ -0.02 0.49 0.69 = 3.92 0.12 0.06 = 0.67 0.06 0.06 J 0.80 0.41 0.23 = 3.98 1.06 0.12 = 0.95 0.44 0.12 UJ 0.17 0.21 0.35 = 3.69 0.68 0.57 

1 HTZ84073 HTZ84073 908790 1029824 U 0.37 0.27 0.41 UJ 0.33 0.71 1.03 = 6.62 0.19 0.09 = 1.11 0.09 0.09 = 1.65 0.64 0.25 = 6.77 1.62 0.34 = 1.35 0.57 0.25 = 1.47 0.36 0.54 = 32.54 2.06 1.03 

1 HTZ84074 HTZ84074 908765 1029810 U 0.30 0.26 0.32 UJ 0.13 0.58 0.82 = 4.59 0.14 0.08 = 0.88 0.08 0.08 = 1.25 0.53 0.13 = 3.12 0.92 0.13 = 1.20 0.52 0.13 UJ 0.07 0.27 0.44 = 4.57 0.86 0.69 

1 HTZ84075 HTZ84075 908770 1029804 UJ 0.10 0.24 0.35 UJ -0.02 0.64 0.90 = 5.92 0.17 0.09 = 1.53 0.09 0.08 = 2.17 0.77 0.31 = 5.13 1.35 0.26 = 1.52 0.62 0.14 U 0.61 0.45 0.50 = 6.99 0.94 0.82 

1 HTZ84076 HTZ84076 908783 1029813 U 0.32 0.20 0.27 UJ 0.15 0.50 0.71 = 4.20 0.12 0.07 = 0.81 0.07 0.06 = 1.67 0.61 0.22 = 2.61 0.79 0.12 J 0.78 0.40 0.22 UJ 0.22 0.25 0.38 = 4.22 0.65 0.60 

1 HTZ84077 11TZ84077 908726 1029642 UJ 0.14 0.31 0.47 UJ -0.59 0.79 1.28 = 5.02 0.18 0.12 = 0.88 0.11 0.11 = 0.87 0.43 0.23 = 4.99 1.26 0.13 J 0.70 0.38 0.13 = 0.98 0.36 0.62 = 18.39 2.14 1.74 

1 HTZ84078 HTZ84078 908756 1029675 UJ -0.04 0.25 0.38 UJ 0.15 0.67 1.01 = 3.35 0.14 0.09 = 0.67 0.09 0.09 = 1.12 0.51 0.25 = 3.45 1.00 0.13 J 0.87 0.44 0.25 = 0.84 0.32 0.52 = 14.15 1.62 1.41 

1 HTZ84079 HTZ84079 908737 1029657 UJ -0.11 0.28 0.46 UJ 0.72 0.83 1.29 = 4.75 0.18 0.12 = 1.12 0.12 0.12 = 1.52 0.62 0.31 = 4.44 1.21 0.35 = 1.22 0.54 0.26 = 0.82 0.39 0.63 = 14.77 1.63 1.68 

1 HTZ84080 HTZ84080 908727 1029646 = 0.29 0.09 0.29 U 1.20 0.56 0.85 = 5.99 0.16 0.08 = 0.80 0.07 0.08 = 1.24 0.50 0.12 = 4.78 1.17 0.12 = 0.89 0.41 0.12 UJ 0.12 0.24 0.42 = 2.87 0.54 0.60 
1 HTZ84081 HTZ84081 908763 1029672 U 0.29 0.10 0.31 UJ -0.30 0.61 0.84 = 6.08 0.17 0.08 = 0.90 0.08 0.07 = 1.41 0.69 0.41 = 5.29 1.56 0.35 J 1.17 0.61 0.19 = 0.89 0.26 0.44 = 14.29 1.22 0.75 

1 HTZ84082 HTZ84082 908767 1029677 UJ 0.17 0.27 0.47 UJ 0.68 0.80 1.25 = 4.53 0.17 0.11 = 0.97 0.13 0.11 = 1.98 0.75 0.28 = 4.32 1.23 0.15 = 1.48 0.63 0.28 UJ 0.17 0.37 0.61 = 4.82 1.54 1.47 

1 HTZ84083 HTZ84083 908764 1029689 U 0.50 0.32 0.30 UJ 0.58 0.59 0.87 = 4.65 0.13 0.08 = 0.90 0.08 0.07 = 1.37 0.62 0.35 = 3.68 1.13 0.16 J 0.63 0.40 0.29 UJ -0.03 0.25 0.42 = 3.89 0.57 0.62 

1 HTZ84084 HTZ84084 908755 1029678 = 0.36 0.13 0.35 U 0.59 0.55 0.92 = 6.38 0.17 0.08 = 0.94 0.08 0.07 = 1.57 0.61 0.24 = 5.31 1.33 0.24 = 1.15 0.50 0.13 = 1.12 0.35 0.48 = 21.46 1.45 0.87 

1 HTZ85285 HTZ85285 908813 1029707 UJ -0.01 0.24 0.38 U 0.96 0.66 1.07 = 4.40 0.14 0.10 = 0.99 0.09 0.13 = 1.59 0.69 0.31 = 4.01 1.23 0.17 = 1.23 0.59 0.17 UJ 0.19 0.33 0.50 = 3.50 0.77 0.73 

1 HTZ85286 11TZ85286 908779 1029702 UJ -0.33 0.26 0.39 III 0.22 0.70 1.06 = 5.28 0.15 0.10 = 1.07 0.10 0.14 = 2.22 0.85 0.17 = 4.23 1.29 0.32 J 1.12 0.58 0.32 UJ -0.06 0.31 0.51 = 4.35 0.99 0.73 

1 HTZ85287 HTZ85287 908841 1029730 U 0.29 0.25 0.41 U 0.77 0.75 1.17 = 7.56 0.19 0.10 = 1.15 0.08 0.16 = 1.76 0.73 0.16 = 6.81 1.78 0.16 = 1.32 0.62 0.31 = 0.96 0.32 0.54 = 15.22 1.36 0.84 

1 HTZ85288 HTZ85288 908823 1029727 UJ -0.04 0.21 0.29 UJ 0.13 0.54 0.82 = 3.34 0.11 0.08 = 0.84 0.08 0.11 = 1.79 0.84 0.57 = 3.81 1.33 0.21 J 1.17 0.64 0.21 = 0.57 0.25 0.41 = 9.50 0.88 0.64 

1 HTZ94776 HTZ94776 908937 1029883 UJ -0.01 0.15 0.25 UJ 0.0 0.43 0.61 = 2.22 0.53 0.06 = 0.84 0.06 0.06 J 1.02 0.53 0.29 J 1.19 0.58 0.29 i 0.74 0.44 0.15 UJ 0.01 0.20 0.32 = 3.53 0.66 0.52 

1 HTZ94777 HTZ94777 908933 1029883 U 0.31 0.30 0.56 UJ 0.42 0.95 1.44 = 6.96 1.63 0.14 = 2.37 0.14 0.16 J 1.74 0.66 0.38 = 5.78 1.49 0.23 = 1.58 0.61 0.12 UJ 0.19 0.47 0.77 = 6.94 1.48 1.85 

1 HTZ94778 HTZ94778 908916 1029877 UJ 0.13 0.26 0.44 UJ 0.50 0.81 1.26 = 3.27 0.81 0.12 --- 1.53 0.12 0.16 J 1.39 0.62 0.15 = 3.50 1.13 0.15 = 1.72 0.71 0.15 UJ 0.24 0.39 0.64 = 4.62 1.85 1.60 

1 HTZ94779 HTZ94779 908902 1029869 UJ -0.13 0.39 0.55 UJ 1.63 1.02 1.57 = 6.72 1.55 0.15 = 12.89 0.30 0.15 = 8.36 2.18 0.42 = 5.58 1.59 0.28 = 9.14 2.34 0.15 UJ 0.10 0.46 0.75 = 6.48 1.30 1.16 

1 HTZ94780 HTZ94780 908883 1029864 UJ 0.46 0.32 0.43 UJ 0.16 0.76 1.08 = 6.11 1.42 0.10 = 1.34 0.09 0.11 J 1.83 0.74 0.37 = 5.23 1.50 0.15 = 1.76 0.72 0.15 UJ 0.28 0.35 0.59 = 6.88 1.06 0.91 

1 SLD77212 SLD77212 908851 1029847 U 0.22 0.10 0.17 U 0.26 0.46 0.74 = 0.96 0.07 0.06 = 0.78 0.07 0.07 = 1.11 0.50 0.24 = 0.97 0.46 0.13 = 0.87 0.43 0.13 U -0.05 0.21 0.34 J 0.97 0.93 0.94 

1 SLD77213 SLD77213 908887 1029846 U 0.08 0.20 0.33 U 0.19 0.99 1.58 = 1.73 0.15 0.15 = 0.96 0.13 0.17 = 1.44 0.59 0.44 = 2.42 0.79 0.29 = 1.18 0.51 0.24 U 0.03 0.41 0.69 J 3.06 1.85 1.85 

1 SLD78994 

SLD78994 908832 1029838 U 0.23 0.16 0.26 UJ -0.25 0.70 1.05 = 2.23 0.13 0.10 = 0.95 0.11 0.10 = 2.07 0.71 0.26 = 3.04 0.89 0.31 J 0.57 0.35 0.14 U 0.50 0.45 0.56 = 6.99 1.50 1.37 

SLD78995 908832 1029838 U 0,14 0.13 0.22 UJ 0.08 0.59 0.92 = 1.40 0.09 0.08 = 0,86 0,09 0.09 = 1.36 0.54 0.29 = 2.26 0.72 0.29 = 1.05 0.47 0.13 UJ 0.12 0.26 0.42 J 1.57 1.09 1.09 

SLD78996 908832 1029838 U 0.17 0.12 0.20 UJ -0.04 0.58 0.90 = 1.19 0.09 0.08 = 0.71 0.09 0.09 = 1.19 0.51 0.29 = 2.44 0.75 0.13 = 1.46 0.56 0.13 UJ 0.20 0.26 0.43 J 1.38 1.06 1.04 

1 SLD78997 
SLD78997 908919 1029846 UJ -0.01 0.07 0.11 UJ 0.06 0.31 0.49 = 0.96 0.05 0.05 = 0.46 0.04 0.05 J 0.71 0.37 0.26 = 1.17 0.47 0.12 J 0.56 0.32 0.12 U 0.15 0.13 0.24 J 0.57 0.33 0.35 

SLD78998 908919 1029846 U 0.11 0.11 0.16 U 0.47 0.35 0.73 = 3.15 0.12 0.07 = 0.88 0.08 0.07 = 1.34 0.56 0.34 = 3.09 0.89 0.14 = 0.91 0.45 0.14 U 0.24 0.22 0.35 = 2.33 0.60 0.50 

SLD78999 908919 1029846 UJ 0.04 0.09 0.13 UJ -0.27 0.38 0.55 = 1.72 0.08 0.05 = 0.70 0.06 0.05 = 1.43 0.56 0.32 = 2.12 0.68 0.13 = 0.94 0.44 0.13 UJ -0.10 0.15 0.26 = 1.13 0.44 0.38 

1 SLD79000 
SLD79000 908937 1029815 UJ 0.02 0.11 0.16 UJ 0.12 0.47 0.73 = 3.52 0.13 0.07 = 0.86 0.07 0.07 = 1.30 0.54 0.25 = 3.04 0.88 0.30 = 1.00 0.47 0.14 U 0.24 0.21 0.36 = 2.51 0.50 0.49 

SLD79001 908937 1029815 UJ 0.08 0.11 0.17 UJ 0.18 0.50 0.78 = 3.65 0.14 0.06 = 0.86 0.07 0.07 = 1.23 0.55 0.33 = 3.30 0.96 0.33 = 1.09 0.51 0.15 UJ 0.06 0.22 0.37 = 2.33 0.61 0.51 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity Property Thomas and Proetz Lumber Company (DT-10) 

Table A-4-1. Final Status Survey Soil Sample Data (Continued) 

SU 
Station 
Name 

Sample 
Name 

Easting Northing 
Ac-227 Pa-231 Ra-226 Ra-228 Th-228 Th-230 Th-232 U-235 U-238 

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 

1 SLD79003 
SLD79003 908937 1029876 U 0.52 0.26 0.50 UJ -1.10 1.41 2.35 = 4.40 0.29 0.22 = 1.08 0.22 0.22 = 1.53 0.60 0.14 = 4.63 1.16 0.27 = 0.97 0.48 0.32 UJ -0.05 0.60 1.00 J 4.23 2.35 2.91 

SLD79004 908937 1029876 UJ 0.16 0.20 0.32 UJ 0.10 0.93 1.44 = 4.40 0.22 0.12 = 1.17 0.13 0.13 = 2.49 0.85 0.16 = 5.00 1.30 0.36 = 1.94 0.73 0.16 UJ -0.02 0.40 0.67 J 2.58 1.53 1.64 

I SLD79006 
SLD79006 908954 1029846 UJ 0.07 0.07 0.15 UJ -0.16 0.45 0.68 = 2.14 0.09 0.06 = 0.90 0.07 0.06 = 1.78 0.65 0.31 = 3.45 0.95 0.14 J 0.82 0.42 0.14 U 0.36 0.24 0.34 = 4.90 0.74 0.51 

SLD79007 908954 1029846 U 0.17 0.13 0.19 UJ 0.23 0.52 0.82 = 2.53 0.11 0.08 = 1.07 0.09 0.08 = 2.12 0.68 0.23 = 3.64 0.94 0.23 = 0.85 0.42 0.28 UJ 0.10 0.23 0.40 = 4.31 0.75 0.57 

1 SLD85060 SLD85060 908733 1029652 UJ -0.07 0.20 0.31 UJ -0.01 0.58 0.81 = 4.76 0.14 0.08 = 0.84 0.06 0.07 = 0.96 0.45 0.23 = 3.40 0.97 0.13 J 0.79 0.40 0.13 = 0.59 0.24 0.41 = 9.34 0.95 0.73 

I SLD85152 
SLD85152 908691 1029572 U 0.19 0.18 0.27 UJ 0.09 0.52 0.73 = 3.72 0.11 0.07 = 0.98 0.07 0.06 J 1.21 0.55 0.27 = 3.29 1.00 0.14 = 1.01 0.49 0.14 UJ -0.04 0.22 0.36 = 2.56 0.54 0.60 

SLD85153 908691 1029572 UJ 0.23 0.25 0.30 UJ 0.38 0.56 0.82 = 3.88 0.12 0.07 = 1.13 0.08 0.07 J 1.44 0.60 0.14 = 4.34 1.21 0.32 J 0.90 0.47 0.14 UJ 0.23 0.24 0.40 = 2.45 0.67 0.67 

SLD85154 908691 1029572 UJ 0.03 0.15 0.24 UJ 0.19 0.44 0.64 = 2.98 0.10 0.06 = 0.88 0.07 0.06 J 0.79 0.41 0.24 = 3.21 0.94 0.13 = 1.04 0.47 0.13 UJ 0.13 0.20 0.33 = 2.14 0.54 0.53 

1 SLD85156 
SLD85156 908709 1029602 UJ 0.04 0.19 0.30 UJ 0.23 0.55 0.79 = 5.10 0.14 0.07 = 1.05 0.07 0.07 J 1.28 0.57 0.14 = 4.21 1.19 0.14 = 1.49 0.62 0.14 U 0.67 0.41 0.42 = 4.17 0.73 0.63 

SLD85157 908709 1029602 UJ 0.16 0.17 0.31 UJ 0.30 0.58 0.83 = 5.32 0.15 0.08 = 1.09 0.08 0.07 J 1.23 0.57 0.28 = 3.68 1.11 0.15 = 1.36 0.60 0.15 UJ 0.07 0.25 0.42 = 3.77 0.65 0.68 

I SLD85158 
SLD85158 908726 1029633 U 0.23 0.18 0.28 UJ 0.12 0.54 0.77 = 4.20 0.13 0.07 = 0.99 0.07 0.07 J 1.86 0.83 0.50 = 5.14 1.58 0.37 = 1.99 0.86 0.20 U 0.37 0.24 0.40 = 4.13 0.82 0.62 

SLD85159 908726 1029633 UJ 0.09 0.21 0.35 UJ 0.45 0.56 0.90 = 2.17 0.11 0.09 = 0.78 0.09 0.10 J 1.29 0.53 0.27 = 1.49 0.57 0.12 = 0.90 0.43 0.12 UJ 0.13 0.27 0.46 = 1.59 0.60 0.66 

1 SLD85160 
SLD85160 908744 1029663 UJ -0.13 0.22 0.37 UJ 0.49 0.74 1.15 = 2.67 0.13 0.10 = 0.76 0.10 0.10 = 1.01 0.49 0.14 = 2.40 0.82 0.14 = 1.28 0.56 0.14 = 1.18 0.36 0.57 = 18.93 2.21 1.60 

SLD85161 908744 1029663 UJ 0.08 0.21 0.30 UJ 0.32 0.60 0.87 = 2.44 0.10 0.08 = 0.96 0.08 0.08 = 0.97 0.48 0.26 = 3.09 0.95 0.26 = 1.81 0.68 0.14 J 0.42 0.22 0.40 = 6.91 0.85 0.66 

1 SLD85162 
SLD85162 908708 1029787 UJ 0.13 0.31 0.44 UJ 0.29 0.79 1.20 = 6.13 0.19 0.12 = 1.19 0.11 0.11 J 1.34 0.58 0.26 = 5.36 1.39 0.14 = 1.40 0.59 0.14 = 1.03 0.37 0.55 = 16.29 1.33 0.96 

SLD85163 908708 1029787 UJ -0.05 0.21 0.33 UJ 0.53 0.64 0.95 = 2.77 0.11 0.09 = 1.19 0.09 0.09 J 1.72 0.67 0.15 J 2.79 0.91 0.15 J 0.90 0.47 0.27 = 0.82 0.24 0.44 = 13.44 1.24 0.87 

I SLD85164 
SLD85164 908775 1029683 UJ -0.04 0.16 0.25 UJ 0.34 0.44 0 65 = 2 93 0 09 0.06 = 0 77 0.05 0.07 .1 1.10 ().56 0.46 = 2.88 0.97 0.16 .T 0.88 0.48 0.16 I IT 0.14 0.20 0.34 = 3.10 0.62 0.53 

SLD85165 908775 1029683 UJ -0.08 0.19 0.29 UJ -0.38 0.59 0.79 = 2.96 0.11 0.08 = 1.33 0.08 0.09 = 1.75 0.73 0.17 = 3.38 1.10 0.17 = 2.31 0.87 0.17 UJ -0.03 0.25 0.41 = 2.98 0.82 0.66 

SLD85166 908775 1029683 UJ 0.13 0.14 0.27 UJ 0.20 0.49 0.71 = 3.55 0.11 0.06 = 1.13 0.06 0.08 = 1.00 0.47 0.13 = 3.91 1.07 0.13 = 1.38 0.56 0.13 UJ 0.18 0.21 0.36 = 2.63 0.73 0.58 

I SLD85 167 
SLD85167 908796 1029694 UJ 0.01 0.17 0.27 UJ 0.24 0.48 0.70 = 3.29 0.11 0.07 = 0.90 0.06 0.09 = 1.95 0.76 0.35 = 2.86 0.97 0.39 J 0.97 0.51 0.29 U 0.28 0.18 0.35 = 2.65 0.68 0.60 

SLD85168 908796 1029694 UJ 0.08 0.18 0.26 U 0.67 0.50 0.74 = 2.40 0.09 0.06 = 0.84 0.07 0.07 = 1.32 0.61 0.30 J 1.97 0.78 0.36 J 0.79 0.46 0.16 UJ -0.10 0.21 0.34 = 1.91 0.62 0.56 

1 SLD85169 
SLD85169 908814 1029724 UJ -0.05 0.23 0.38 UJ 0.24 0.64 1.05 = 5.53 0.16 0.09 = 1.06 0.08 0.12 = 2.22 0.85 0.17 = 4.85 1.42 0.38 J 1.14 0.58 0.17 J 0.49 0.26 0.48 = 6.50 0.88 0.75 

SLD85170 908814 1029724 UJ 0.07 0.25 0.36 U 0.86 0.67 1.01 = 4.58 0.14 0.09 = 1.05 0.08 0.12 = 1.24 0.54 0.13 = 2.94 0.91 0.13 = 1.34 0.56 0.13 UJ 0.17 0.28 0.47 = 2.94 0.74 0.70 

I SLD8517 1 
SLD8517 1 908837 1029729 UJ 0.00 0.12 0.20 UJ -0.09 0.40 0.55 = 1.57 0.07 0.05 = 0.50 0.04 0.07 J 0.65 0.40 0.28 J 1.15 0.55 0.28 J 0.50 0.34 0.15 U 0.31 0.28 0.29 = 3.36 0.54 0.46 

SLD85172 908837 1029729 UJ 0.16 0.22 0.33 UJ 0.16 0.60 0.85 = 3.89 0.14 0.08 = 1.11 0.08 0.09 = 1.28 0.59 0.34 = 2.78 0.93 0.29 J 0.74 0.43 0.15 UJ 0.13 0.26 0.44 = 4.61 0.83 0.72 

1 SLD85174 
SLD85174 908791 1029821 U 0.39 0.31 0.46 UJ 0.36 0.84 1.21 = 9.48 0.24 0.11 = 0.96 0.09 0.11 J 0.78 0.40 0.12 = 7.72 1.71 0.23 = 1.37 0.55 0.12 U 0.78 0.51 0.62 = 6.79 0.90 0.86 

SLD85175 908791 1029821 UJ -0.15 0.21 0.34 UJ 0.47 0.68 1.00 = 3.72 0.13 0.09 = 1.01 0.08 0.09 = 1.68 0.68 0.28 = 3.48 1.06 0.33 = 1.20 0.55 0.15 U 0.37 0.26 0.46 = 2.50 0.66 0.70 

1 SLD85176 

SLD85176 908684 1029545 UJ 0.14 0.37 0.65 UJ 0.66 1.01 1.77 = 4.01 0.20 0.17 = 0.93 0.16 0.15 J 2.64 1.02 0.37 = 3.26 1.17 0.20 = 1.48 0.72 0.20 U 0.67 0.43 0.80 = 9.80 2.29 2.39 

SLD85177 908684 1029545 UJ -0.13 0.24 0.32 UJ 0.49 0.54 0.92 = 2.45 0.11 0.08 = 0.70 0.08 0.08 J 1.04 0.48 0.13 = 2.52 0.82 0.13 J 0.44 0.31 0.13 UJ 0.19 0.26 0.45 J 1.30 0.84 0.64 

SLD85178 908684 1029545 UJ -0.09 0.34 0.56 UJ -0.16 1.01 1.48 = 4.16 0.20 0.15 = 1.25 0.14 0.14 J 1.06 0.52 0.15 = 2.83 0.93 0.28 J 1.00 0.50 0.15 UJ 0.02 0.49 0.80 J 3.49 1.90 1.81 

SLD85179 908684 1029545 UJ -0.07 0.27 0.42 111 -0.04 0.76 1.06 = 3.78 0.14 0.10 = 0.97 0.10 0.09 J 1.36 0.63 0.36 = 3.61 1.14 0.36 J 1.01 0.53 0.30 U 0.47 0.41 0.58 = 3.45 0.67 0.84 

1 SLD85205 SLD85205 908724 1029641 = 0.86 0.12 0.35 U 1.16 0.70 1.04 = 8.23 0.21 0.09 = 0.68 0.06 0.08 = 1.41 0.57 0.13 = 17.00 3.33 0.13 = 0.88 0.44 0.13 = 0.79 0.32 0.50 = 0.79 1.18 0.50 

1 SLD85206 SLD85206 908721 1029638 UJ 0.20 0.22 0.42 UJ -0.32 0.69 0.99 = 3.89 0.15 0.10 = 0.62 0.10 0.10 = 1.16 0.56 0.16 = 6.48 1.67 0.16 J 0.75 0.44 0.16 J 0.71 0.37 0.55 = 9.82 1.52 1.41 

1 SLD85207 SLD85207 908717 1029632 = 0.75 0.11 0.29 U 0.89 0.57 0.93 = 5.89 0.15 0.08 = 0.52 0.05 0.07 = 1.72 0.65 0.13 = 12.74 2.64 0.25 J 0.83 0.43 0.13 = 0.55 0.23 0.49 = 8.99 0.93 0.64 

I SLD85208 SLD85208 908718 1029633 = 0.45 0.11 0.36 UJ 0.37 0.68 1.04 = 6.11 0.16 0.09 = 0.80 0.08 0.09 = 1.25 0.59 0.35 = 10.01 2.34 0.16 = 1.28 0.59 0.16 = 0.85 0.32 0.47 = 12.06 0.93 0.78 

1 SLD85209 SLD85209 908714 1029628 = 0.60 0.11 0.32 U 0.61 0.51 0.96 = 6.51 0.18 0.08 = 0.85 0.07 0.07 = 1.91 0.77 0.31 = 13.41 3.04 0.17 = 1.24 0.60 0.17 = 0.84 0.29 0.48 = 13.79 1.19 0.81 

1 SLD85210 SLD85210 908713 1029626 = 0.79 0.11 0.32 U 0.94 0.63 0.94 = 6.30 0.17 0.08 = 0.58 0.06 0.07 = 1.47 0.66 0.17 = 19.82 4.21 0.31 J 0.78 0.47 0.31 = 0.53 0.23 0.44 = 8.88 0.90 0.69 

1 SLD85211 SLD852 1 1 908749 1029669 U 0.66 0.44 0.53 UJ 0.19 0.82 1.23 = 5.71 0.20 0.11 = 0.66 0.10 0.11 J 0.59 0.33 0.22 = 4.74 1.17 0.22 = 1.09 0.47 0.26 U 0.60 0.33 0.65 = 10.03 1.80 1.63 

1 SLD85212 SLD852 1 2 908745 1029665 UJ 0.11 0.21 0.30 UJ 0.01 0.54 0.77 = 5.49 0.15 0.07 = 0.62 0.06 0.07 = 0.96 0.45 0.23 = 4.68 1.19 0.23 J 0.64 0.36 0.23 = 0.59 0.25 0.40 = 10.40 0.98 0.69 

I SLD85213 SLD85213 908732 1029651 U 0.52 0.38 0.52 UJ 0.75 0.89 1.38 = 5.90 0.20 0.13 = 0.89 0.13 0.12 = 1.44 0.62 0.33 = 6.60 1.64 0.27 = 1.30 0.58 0.15 = 1.06 0.36 0.68 = 15.03 2.12 1.77 

1 SLD85214 SLD85214 908725 1029642 = 0.52 0.17 0.47 UJ 0.16 0.89 1.33 = 6.36 0.20 0.13 = 0.76 0.10 0.12 J 1.05 0.56 0.38 = 10.91 2.58 0.32 = 1.40 0.65 0.17 = 0.88 0.37 0.63 = 11.37 1.81 1.71 

1 SLD85263 SLD85263 908740 1029659 UJ -0.04 0.20 0.19 U 0.54 0.53 0.58 = 1.09 0.12 0.05 = 0.40 0.06 0.05 J 0.63 0.63 0.35 = 0.97 1.54 0.26 J 0.45 0.69 0.26 UJ 0.04 0.27 0.25 = 1.15 1.29 0.38 

I SLD85264 SLD85264 908812 1029710 U 0.23 0.21 0.32 U 0.64 0.58 0.87 = 4.08 0.13 0.08 = 0.49 0.06 0.10 J 0.72 0.40 0.14 = 5.78 1.46 0.14 J 0.77 0.42 0.14 U 0.52 0.24 0.42 = 3.99 0.68 0.62 

1 SLD85265 
SLD85265 908821 1029720 UJ -0.33 0.24 0.35 UJ 0.21 0.65 0.99 = 3.97 0.14 0.09 = 0.86 0.09 0.12 = 1.17 0.52 0.30 = 3.34 0.99 0.33 = 0.98 0.47 0.25 U 0.45 0.31 0.47 = 9.07 1.13 0.75 

SLD85266 908821 1029720 UJ 0.15 0.24 0.35 UJ 0.17 0.63 0.96 = 3.73 0.13 0.09 = 0.96 0.08 0.11 = 1.13 0.52 0.26 = 3.32 1.00 0.26 J 0.52 0.34 0.14 = 1.24 0.35 0.45 = 18.72 1.42 0.80 

1 SLD85267 
SLD85267 908833 1029725 UJ -0.08 0.16 0.25 UJ 0.37 0.48 0.71 = 3.02 0.10 0.06 = 0.62 0.05 0.09 = 0.91 0.45 0.24 = 2.69 0.84 0.24 J 0.68 0.38 0.13 UJ 0.08 0.20 0.35 = 3.21 0.58 0.53 

SLD85268 908833 1029725 = 0.29 0.09 0.28 U 0.59 0.54 0.81 = 3.02 0.10 0.08 = 0.82 0.07 0.09 = 1.16 0.54 0.32 = 2.57 0.86 0.27 J 0.97 0.48 0.15 UJ 0.12 0.23 0.39 = 4.23 0.64 0.59 

PAMARSSIM\SLDS\DT 10 Proetz Lumber\PRAR\Revised Rev 0- July 2010\Att4-1 Soil Data DT-10 PRAR-FSSE Rev0 July2010.doc 
	 A-4-2 

REVISION 0 



Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity Property Thomas and Proetz Lumber Company (DT-10) 

Table A-4-1. Final Status Survey Soil Sample Data (Continued) 

SU 
Station 
Name 

Sample 
Name 

Easting Northing 
Ac-227 Pa-231 Ra-226 Ra-228 Th-228 Th-230 Th-232 U-235 U-238 

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 

1 SLD95119 
SLD95119 908905 1029872 UJ -0.01 0.27 0.41 UJ 0.39 0.76 1.16 = 3.08 0.76 0.11 = 1.47 0.11 0.11 J 2.45 0.90 0.15 = 3.68 1.19 0.34 = 2.45 0.90 0.15 UJ 0.15 0.33 0.54 = 3.41 1.42 1.37 

SLD95120 908905 1029872 UJ 0.03 0.13 0.20 UJ 0.10 0.36 0.55 = 1.27 0.32 0.05 = 0.60 0.05 0.07 J 0.70 0.40 0.13 J 1.28 0.57 0.25 J 0.80 0.43 0.13 UJ 0.02 0.16 0.26 = 0.82 0.40 0.40 

SLD95121 908905 1029872 UJ -0.11 0.15 0.23 UJ -0.17 0.45 0.61 = 2.55 0.60 0.05 = 1.18 0.06 0.07 J 1.02 0.46 0.12 = 2.61 0.83 0.12 = 1.08 0.49 0.26 UJ 0.01 0.19 0.32 = 1.92 0.56 0.52 

HTZ84069 HTZ84069 909128 1029719 = 0.64 0.12 0.36 LH 0.54 0.75 1.09 = 6.79 0.19 0.10 = 0.98 0.08 0.09 = 1.70 0.72 0.37 = 15.86 3.47 0.17 = 1.41 0.65 0.31 UJ 0.22 0.30 0.52 = 7.94 0.95 0.00 

2 HTZ84070 HTZ84070 909123 1029711 UJ 0.12 0.19 0.32 UJ 0.33 0.59 0.86 = 3.80 0.12 0.07 = 1.05 0.07 0.07 J 0.67 0.38 0.25 = 3.24 0.96 0.13 = 1.18 0.52 0.13 U 0.62 0.40 0.42 = 7.65 0.85 0.61 

2 HTZ84085 HTZ84085 908998 1029793 UJ 0.14 0.31 0.48 UJ -0.64 0.80 1.13 = 3.46 0.14 0.12 = 0.95 0.10 0.15 = 1.06 0.52 0.28 = 4.54 1.28 0.34 J 0.89 0.48 0.28 = 1.40 0.37 0.61 = 19.85 2.08 1.68 

2 HTZ84086 HTZ84086 908975 1029784 UJ 0.21 0.26 0.46 UJ 0.00 0.82 1.22 = 4.11 0.16 0.11 = 0.94 0.10 0.14 = 1.41 0.63 0.30 = 4.69 1.33 0.16 = 1.18 0.57 0.16 J 0.66 0.34 0.59 = 11.82 1.33 1.52 

2 HTZ84087 HTZ84087 908956 1029776 U 0.70 0.36 0.51 U 1.10 0.91 1.43 = 5.65 0.19 0.13 = 1.23 0.11 0.16 = 1.05 0.50 0.26 = 7.26 1.71 0.26 = 1.40 0.59 0.30 = 0.87 0.41 0.66 = 12.14 1.94 1.73 

2 HTZ84088 HTZ84088 908953 1029777 UJ -0.13 0.30 0.49 UJ 0.15 0.90 1.34 = 5.53 0.19 0.12 = 0.92 0.11 0.15 = 1.77 0.70 0.28 = 4.72 1.31 0.28 = 1.10 0.53 0.28 = 1.79 0.46 0.66 = 26.84 2.10 1.82 

2 HTZ84089 HTZ84089 909106 1029842 UJ 0.01 0.25 0.36 U 0.66 0.63 0.98 = 5.78 0.15 0.09 = 1.03 0.08 0.11 = 2.03 0.77 0.29 = 11.64 2.58 0.15 J 0.91 0.48 0.15 = 0.61 0.29 0.46 = 10.83 0.98 0.73 

2 HTZ84090 HTZ84090 909101 1029838 UJ 0.09 0.17 0.28 UJ 0.41 0.47 0.73 = 4.81 0.12 0.07 = 0.53 0.06 0.08 = 1.39 0.56 0.28 = 5.55 1.36 0.24 J 0.47 0.31 0.13 = 0.54 0.23 0.35 = 7.87 0.63 0.54 

2 HTZ84091 HTZ84091 909097 1029827 UJ 0.07 0.26 0.37 UJ 0.52 0.69 1.06 = 4.85 0.15 0.09 = 1.08 0.09 0.12 = 1.36 0.65 0.33 = 4.40 1.34 0.18 J 1.12 0.58 0.18 U 0.94 0.50 0.59 = 22.87 1.54 0.83 

2 HTZ84092 HTZ84092 909127 1029824 UJ 0.06 0.23 0.33 UJ 0.27 0.55 0.84 = 3.48 0.12 0.09 = 0.94 0.08 0.11 = 1.32 0.56 0.30 = 3.32 0.99 0.30 = 1.10 0.50 0.14 UJ 0.07 0.24 0.40 = 2.17 0.61 0.61 

2 HTZ84093 HTZ84093 909027 1029811 UJ 0.02 0.20 0.28 U 0.87 0.51 0.83 = 3.12 0.10 0.07 = 0.74 0.06 0.10 = 1.79 0.74 0.36 = 2.71 0.95 0.36 J 0.97 0.52 0.16 U 0.52 0.35 0.40 = 7.07 0.82 0.61 

2 HTZ84094 HTZ84094 909120 1029834 = 0.54 0.14 0.41 U 0.94 0.78 1.22 = 10.07 0.24 0.11 = 0.90 0.08 0.14 = 0.97 0.47 0.30 = 9.00 1.99 0.13 J 0.50 0.32 0.13 = 1.01 0.39 0.59 = 20.95 1.58 0.97 

2 HTZ84095 HTZ84095 909081 1029928 = 0.36 0.13 0.35 U 0.81 0.67 1.01 = 7.05 0.19 0.09 = 1.24 0.08 0.11 = 1.51 0.67 0.31 = 5.60 1.54 0.16 = 1.15 0.57 0.16 UJ 0.21 0.31 0.52 = 4.78 0.98 0.83 

2 HTZ84096 HTZ84096 909075 1029921 UJ 0.03 0.24 0.38 UJ -0.27 0.72 0.98 = 5.18 0.16 0.09 = 1.14 0.08 0.12 = 1.53 0.59 0.27 = 5.11 1.27 0.27 = 0.96 0.45 0.12 UJ 0.22 0.31 0.53 = 4.46 0.91 0.81 

2 HTZ85283 HTZ85283 909059 1029911 U 0.44 0.25 0.37 UJ 0.46 0.64 0.92 = 8.02 0.20 0.09 = 1.05 0.06 0.10 = 2.17 0.96 0.49 = 6.36 1.93 0.49 = 1.64 0.80 0.22 U 0.27 0.21 0.46 = 5.55 0.85 0.76 

2 HTZ85284 HTZ85284 909077 1029938 U 0.35 0.35 0.41 UJ 0.05 0.77 1.09 = 8.05 0.22 0.09 = 1.03 0.08 0.12 = 1.31 0.58 0.32 = 5.69 1.47 0.15 = 1.18 0.54 0.15 U 0.83 0.45 0.57 = 5.95 1.03 0.90 

2 HTZ85289 HTZ85289 908907 1029756 UJ 0.20 0.25 0.37 U 0.69 0.68 1.00 = 5.49 0.16 0.09 = 0.73 0.07 0.10 J 1.12 0.51 0.14 = 5.81 1.46 0.26 = 1.06 0.50 0.26 = 1.71 0.30 0.50 = 32.66 1.93 0.86 

2 HTZ85290 HTZ85290 908876 1029730 U 0.33 0.29 0.38 U 0.83 0.75 1.11 = 6.17 0.18 0.10 = 1.33 0.09 0.12 J 1.38 0.59 0.14 = 5.19 1.37 0.27 = 1.22 0.55 0.14 U 0.45 0.30 0.51 = 6.98 0.95 0.79 

2 HTZ85291 HTZ85291 908872 1029730 UJ 0.09 0.23 0.33 U 0.97 0.65 0.98 = 4.16 0.13 0.08 = 1.07 0.07 0.10 J 1.76 0.75 0.38 = 4.97 1.45 0.32 = 1.26 0.62 0.32 = 0.97 0.28 0.44 = 15.75 1.16 0.73 

2 HTZ85292 HTZ85292 909040 1029787 11.1 0.11 0.25 0.41 U 0.79 0.76 1.12 = 7.08 0.19 0.10 = 1.03 0.09 0.13 = 1.20 0.56 0.15 = 5.84 1.54 0.34 J 1.02 0.52 0.15 UJ 0.27 0.30 0.52 = 6.31 1.03 0.73 

2 HTZ85293 HTZ85293 908970 1029750 UJ -0.09 0.20 0.31 UJ 0.41 0.61 0.94 = 4.30 0.13 0.08 = 1.03 0.08 0.11 = 1.47 0.60 0.26 = 3.36 1.00 0.26 = 1.06 0.50 0.26 UJ 0.14 0.25 0.41 = 3.06 0.70 0.62 

2 HTZ85294 HTZ85294 908944 1029746 U 0.32 0.28 0.44 U 0.89 0.81 1.27 = 7.48 0.20 0.12 = 1.35 0.11 0.15 = 2.22 0.78 0.31 = 6.49 1.59 0.14 = 1.81 0.69 0.26 U 0.41 0.34 0.58 = 4.86 0.88 0.83 

2 HTZ85296 HTZ85296 909039 1029908 UJ 0.27 0.32 0.47 U 1.04 0.85 1.25 = 9.60 2.17 0.12 = 1.39 0.10 0.15 J 1.17 0.50 0.13 = 5.32 1.31 0.13 = 1.11 0.49 0.23 U 0.53 0.36 0.62 = 7.02 1.13 0.87 

2 HTZ85297 HTZ85297 908945 1029868 U 0.24 0.12 0.42 UJ 0.59 0.77 1.12 = 6.51 1.49 0.10 = 1.40 0.09 0.14 J 1.08 0.49 0.13 = 5.20 1.33 0.25 = 1.02 0.48 0.25 U 0.37 0.29 0.54 = 5.63 0.77 0.84 

2 HTZ85298 HTZ85298 909034 1029888 UJ 0.14 0.21 0.35 UJ 0.20 0.66 0.94 = 4.69 1.08 0.09 = 1.11 0.08 0.12 J 1.16 0.51 0.28 = 3.36 0.97 0.13 = 0.95 0.45 0.13 UJ 0.10 0.28 0.47 = 3.61 0.74 0.68 

2 HTZ85299 HTZ85299 908952 1029886 UJ -0.15 0.26 0.42 UT 0.66 0.84 1.24 = 5.19 1.21 0.12 = 1.53 0.10 0.16 1 1.41 0.60 0.27 = 4.18 1.18 0.36 = 1.21 0.54 0.14 UJ 0.29 0.30 0.57 = 5.67 0.96 0.85 

2 HTZ85305 HTZ85305 909028 1029860 U 0.24 0.23 0.34 UJ -0.16 0.58 0.93 = 4.65 1.07 0.08 = 0.97 0.07 0.10 1 0.75 0.40 0.24 = 4.17 1.12 0.13 = 1.34 0.55 0.13 U 0.39 0.24 0.42 = 4.34 0.73 0.67 

2 HTZ85306 HTZ85306 909000 1029865 U 0.41 0.29 0.44 UJ 0.76 0.79 1.15 = 8.70 1.96 0.10 = 0.98 0.08 0.13 = 1.73 0.68 0.32 = 6.99 1.70 0.14 = 1.36 0.59 0.32 = 1.37 0.32 0.57 = 23.45 1.59 0.96 

2 HTZ85307 HTZ85307 908988 1029846 U 0.34 0.27 0.41 U 0.81 0.75 1.10 = 9.10 2.04 0.10 = 1.04 0.07 0.13 = 1.44 0.68 0.19 = 8.01 2.11 0.19 J 0.96 0.54 0.19 = 1.19 0.32 0.53 = 20.41 1.44 0.86 

2 HTZ85309 HTZ85309 908993 1029808 UJ 0.06 0.16 0.27 UJ 0.27 0.48 0.70 = 2.80 0.66 0.06 = 0.90 0.06 0.08 = 1.17 0.57 0.30 = 3.43 1.09 0.30 J 1.04 0.54 0.36 UJ 0.13 0.21 0.36 = 2.73 0.62 0.58 

2 HTZ85310 HTZ85310 908992 1029807 UJ 0.05 0.14 0.22 UJ -0.07 0.41 0.57 = 2.00 0.48 0.06 = 0.66 0.05 0.07 J 0.91 0.46 0.26 = 2.24 0.78 0.26 i 0.61 0.37 0.14 U 0.21 0.18 0.30 = 1.38 0.44 0.48 

2 HTZ85311 HTZ85311 908995 1029809 U 0.19 0.08 0.27 UJ -0.10 0.52 0.71 = 3.78 0.87 0.07 = 0.92 0.06 0.08 = 1.38 0.65 0.32 = 3.79 1.20 0.38 J 0.94 0.52 0.32 UJ 0.08 0.23 0.38 = 3.96 0.65 0.61 

2 HTZ85312 HTZ85312 908992 1029809 UJ 0.13 0.21 0.30 UJ 0.11 0.56 0.79 = 4.45 1.02 0.07 = 1.05 0.07 0.10 = 1.17 0.55 0.33 = 3.80 1.12 0.15 J 0.81 0.44 0.15 UT 0.10 0.25 0.41 = 3.26 0.72 0.64 

2 HTZ94774 HTZ94774 909050 1029930 UJ -0.03 0.18 0.29 UJ -0.06 0.53 0.74 = 3.94 0.92 0.07 = 0.89 0.06 0.08 J 1.20 0.58 0.33 = 2.85 0.98 0.15 J 0.88 0.48 0.28 U 0.26 0.24 0.40 = 3.41 0.68 0.59 

2 HTZ94775 HTZ94775 908997 1029907 UJ -0.17 0.37 0.62 UJ 0.10 1.12 1.67 = 8.16 1.92 0.16 = 0.84 0.11 0.20 J 1.38 0.61 0.27 = 8.83 2.23 0.15 = 1.12 0.54 0.14 U 0.75 0.68 0.86 = 7.24 2.03 2.01 

2 SLD85215 

SLD85215 908880 1029728 UJ 0.05 0.22 0.31 UJ 0.24 0.52 0.80 = 3.39 0.11 0.08 = 0.73 0.07 0.10 = 1.59 0.66 0.33 = 4.01 1.17 0.15 J 0.33 0.28 0.15 UJ 0.24 0.30 0.40 = 2.69 0.76 0.56 

SLD85216 908880 1029728 UJ -0.10 0.14 0.21 UJ 0.17 0.41 0.62 = 1.24 0.06 0.06 = 0.88 0.06 0.09 = 1.20 0.55 0.32 = 1.99 0.74 0.32 = 1.22 0.55 0.14 UJ -0.04 0.17 0.28 J 0.94 0.44 0.47 

SLD85217 908880 1029728 UJ 0.03 0.15 0.24 UJ -0.18 0.41 0.60 = 2.05 0.08 0.06 = 0.79 0.06 0.08 = 1.47 0.60 0.14 = 2.44 0.81 0.14 = 1.02 0.49 0.14 U 0.17 0.17 0.30 J 1.87 0.56 0.47 

SLD85218 908880 1029728 UJ -0.03 0.15 0.23 UJ 0.13 0.42 0.64 = 1.94 0.08 0.06 = 0.68 0.05 0.08 = 1.43 0.58 0.24 = 2.84 0.87 0.13 = 1.09 0.50 0.24 UJ -0.02 0.18 0.30 J 1.56 0.55 0.45 

2 SLD85219 
SLD85219 908902 1029751 UJ 0.03 0.24 0.34 UJ -0.06 0.61 0.90 = 4.54 0.14 0.09 = 1.00 0.08 0.12 = 1.35 0.62 0.36 = 4.71 1.35 0.30 = 1.37 0.62 0.16 = 0.59 0.27 0.44 = 8.19 0.89 0.69 

SLD85220 908902 1029751 UJ -0.05 0.16 0.24 UJ 0.22 0.47 0.72 = 1.90 0.08 0.06 = 0.95 0.07 0.09 = 1.29 0.56 0.14 = 2.07 0.74 0.14 = 1.29 0.56 0.14 UJ 0.09 0.20 0.33 = 1.90 0.53 0.50 

2 SLD85221 
SLD85221 908937 1029754 UJ 0.18 0.18 0.33 UT 0.43 0.62 0.91 = 4.09 0.13 0.08 = 1.02 0.08 0.10 = 1.44 0.62 0.15 = 4.10 1.19 0.15 = 1.33 0.59 0.15 U 0.37 0.24 0.43 = 5.63 0.92 0.71 

SLD85222 908937 1029754 UJ 0.09 0.16 0.23 UJ 0.30 0.39 0.58 = 2.53 0.09 0.05 = 0.75 0.05 0.06 J 0.90 0.46 0.25 J 2.37 0.80 0.25 J 0.86 0.44 0.14 UJ 0.09 0.18 0.30 = 2.28 0.52 0.50 

2 SLD85223 SLD85223 908972 1029754 UJ -0.10 0.20 0.32 UJ 0.29 0.63 0.91 = 3.03 0.11 0.09 = 0.89 0.08 0.10 J 1.02 0.51 0.15 = 2.27 0.82 0.15 J 0.79 0.45 0.15 UJ 0.11 0.26 0.44 = 2.55 0.74 0.64 

2 SLD85223 SLD85224 908972 1029754 U 0.40 0.18 0.34 U 0.84 0.66 0.99 = 4.07 0.13 0.08 = 1.23 0.08 0.11 = 2.59 0.88 0.37 = 2.84 0.93 0.28 = 1.64 0.66 0.15 UJ 0.28 0.30 0.45 = 3.33 0.60 0.66 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity Property Thomas and Proetz Lumber Company (DT-10) 

Table A-4-1. Final Status Survey Soil Sample Data (Continued) 

SU 
Station 
Name 

Sample 
Name 

E asting 
Ac-227 Pa-231 Ra-226 Ra-228 Th-228 Th-230 Th-232 U-235 U-238 

Northing 
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 

2 SLD85225 
SLD85225 909035 1029877 UJ 0.20 0.21 0.31 UJ 0.13 0.56 0.80 = 4.76 1.09 0.07 = 0.71 0.06 0.09 J 0.84 0.47 0.35 = 4.44 1.28 0.29 J 0.58 0.38 0.16 J 0.45 0.23 0.40 = 5.36 0.78 0.68 

SLD85226 909035 1029877 U 0.29 0.21 0.35 UJ 0.23 0.61 0.88 = 4.92 1.13 0.08 = 0.92 0.07 0.09 J 1.13 0.61 0.41 = 4.12 1.31 0.19 J 1.10 0.59 0.19 UJ 0.23 0.28 0.46 = 2.99 0.66 0.71 

2 SLD85227 
SLD85227 908990 1029785 UJ -0.01 0.30 0.33 UJ -0.04 0.59 0.83 = 3.97 0.12 0.08 = 1.01 0.07 0.09 = 1.32 0.57 0.34 = 3.28 0.98 0.14 = 1.05 0.49 0.25 = 1.57 0.28 0.45 = 27.68 1.67 0.86 

SLD85228 908990 1029785 UJ 0.15 0.20 0.30 UJ 0.15 0.54 0.78 = 3.93 0.12 0.07 = 1.19 0.08 0.08 = 1.63 0.64 0.30 = 3.57 1.03 0.14 = 1.08 0.51 0.30 = 0.86 0.24 0.39 = 13.16 1.05 0.72 

SLD85229 908990 1029785 UJ -0.07 0.11 0.18 UJ 0.21 0.33 0.49 = 1.39 0.06 0.05 = 0.50 0.04 0.06 = 1.04 0.47 0.13 J 2.11 0.72 0.28 J 0.60 0.36 0.24 UJ 0.11 0.15 0.26 = 2.81 0.49 0.42 

2 SLD85233 
SLD85233 909025 1029785 UJ 0.09 0.12 0.21 UJ -0.06 0.39 0.54 = 1.82 0.07 0.05 = 0.39 0.04 0.06 = 0.96 0.48 0.34 = 2.59 0.84 0.25 J 0.45 0.31 0.14 UJ 0.16 0.17 0.27 = 2.00 0.45 0.38 

SLD85234 909025 1029785 UJ 0.01 0.17 0.28 UJ 0.50 0.51 0.76 = 2.98 0.10 0.07 = 0.86 0.06 0.08 = 0.98 0.48 0.25 = 2.45 0.81 0.14 = 1.35 0.56 0.14 UJ 0.03 0.22 0.36 = 2.80 0.65 0.54 

2 SLD85235 
SLD85235 908990 1029846 UJ 0.12 0.24 0.35 UJ 0.19 0.64 0.92 = 4.83 1.11 0.08 = 0.95 0.07 0.09 = 1.38 0.59 0.27 = 3.31 1.01 0.27 J 0.75 0.42 0.15 U 0.43 0.26 0.45 = 5.57 0.90 0.76 

SLD85236 908990 1029846 UJ 0.05 0.20 0.29 UJ 0.11 0.53 0.75 = 4.40 1.01 0.07 = 0.91 0.06 0.09 = 1.55 0.68 0.17 J 3.23 1.07 0.17 = 1.43 0.65 0.17 UJ 0.51 0.29 0.41 = 2.61 0.72 0.65 

2 SLD85237 
SLD85237 908972 1029876 UJ -0.03 0.29 0.48 UJ 0.41 0.82 1.26 = 5.10 1.20 0.12 = 1.03 0.10 0.15 = 1.35 0.57 0.14 = 5.61 1.41 0.25 = 0.94 0.46 0.25 UJ 0.37 0.41 0.62 = 4.73 1.88 1.52 
SLD85238 908972 1029876 UJ -0.23 0.29 0.42 UJ 0.14 0.78 1.18 = 3.92 0.95 0.11 = 0.89 0.10 0.15 = 0.97 0.48 0.34 = 3.28 0.98 0.26 J 0.61 0.37 0.14 U 0.44 0.26 0.54 J 1.97 1.24 1.43 

2 SLD85239 
SLD85239 909007 1029876 UJ -0.05 0.29 0.43 UJ 0.36 0.78 1.19 = 4.41 1.05 0.11 = 0.91 0.10 0.15 = 1.05 0.49 0.29 = 2.87 0.88 0.25 = 0.88 0.44 0.13 UJ -0.14 0.35 0.56 = 4.82 1.49 1.39 

SLD85240 909007 1029876 UJ -0.03 0.18 0.30 UJ -0.34 0.51 0.82 = 2.12 0.53 0.08 = 0.54 0.07 0.09 = 1.20 0.55 0.27 J 2.68 0.88 0.27 J 0.53 0.35 0.14 UJ 0.11 0.24 0.39 = 2.17 0.93 0.99 
SLD85241 909007 1029876 UJ -0.02 0.23 0.38 UJ -0.78 0.71 0.98 = 3.39 0.82 0.09 = 1.21 0.09 0.12 = 1.67 0.69 0.16 J 2.77 0.93 0.16 = 1.21 0.57 0.16 UJ 0.16 0.31 0.51 J 1.69 1.23 1.29 

2 SLD85243 
SLD85243 909060 1029785 UJ 0.02 0.18 0.29 UJ -0.07 0.57 0.80 = 3.23 0.11 0.07 = 1.02 0.07 0.09 = 1.28 0.55 0.14 = 2.40 0.81 0.14 J 0.66 0.38 0.14 UJ 0.12 0.22 0.38 = 2.78 0.60 0.56 

SLD85244 909060 1029785 LIJ 0.19 0.27 0.39 UJ -0.09 0.73 1.03 = 7.45 0.19 0.09 = 0.98 0.07 0.12 = 1.37 0.61 0.15 = 6.81 1.72 0.34 = 1.31 0.59 0.15 UJ 0.22 0.30 0.51 = 4.77 0.78 0.71 

2 SLD85245 
SLD85245 909095 1029724 UJ -0.10 0.19 0.30 UJ 0.19 0.53 0.81 = 3.07 0.10 0.08 = 0.74 0.08 0.07 J 0.93 0.47 0.26 = 2.82 0.90 0.26 J 0.94 0.47 0.14 U 0.34 0.23 0.37 = 6.20 0.76 0.63 
SLD85246 909095 1029724 UJ 0.00 0.14 0.20 U 0.39 0.36 0.58 = 1.13 0.06 0.05 = 0.78 0.06 0.05 = 0.87 0.42 0.29 = 2.03 0.67 0.26 J 0.68 0.36 0.12 UJ 0.13 0.16 0.27 = 1.13 0.38 0.43 

2 SLD85247 
SLD85247 909077 1029815 UJ 0.16 0.18 0.27 UJ 0.36 0.50 0.74 = 2.37 0.09 0.06 = 1.06 0.07 0.09 = 1.66 0.69 0.29 1 2.82 0.95 0.29 = 1.27 0.59 0.16 = 0.74 0.27 0.37 = 14.70 1.21 0.71 

SLD85248 909077 1029815 111 0.08 0.16 0.23 UJ 0.08 0.43 0.61 = 1.89 0.07 0.05 = 0.88 0.06 0.07 = 1.21 0.51 0.13 1 2.39 0.77 0.28 J 0.78 0.40 0.23 U 0.35 0.25 0.32 = 3.32 0.66 0.53 

2 SLD85249 
SLD85249 909025 1029906 UJ -0.02 0.27 0.45 UJ -0.79 0.77 1.22 = 4.30 1.03 0.12 = 0.98 0.10 0.16 = 1.46 0.59 0.30 = 3.51 1.01 0.13 = 0.94 0.46 0.13 UJ 0.16 0.38 0.62 = 3.89 1.69 1.43 

SLD85250 909025 1029906 UJ 0.12 0.25 0.44 UJ 0.64 0.79 1.25 = 2.90 0.72 0.12 = 1.19 0.11 0.15 = 1.24 0.57 0.33 1 1.63 0.67 0.33 = 1.10 0.53 0.15 U 0.61 0.50 0.59 J 2.05 1.40 1.33 

2 SLD85251 

SLD85251 909112 1029815 UJ 0.04 0.11 0.18 UJ 0.06 0.32 0.46 = 1.80 0.06 0.04 = 0.42 0.04 0.05 = 1.37 0.61 0.15 = 3.02 0.99 0.29 J 0.51 0.35 0.15 U 0.18 0.16 0.26 = 4.52 0.55 0.41 

SLD85252 909112 1029815 UJ -0.03 0.15 0.21 UJ 0.08 0.39 0.55 = 2.07 0.07 0.05 = 0.75 0.05 0.06 J 0.93 0.47 0.34 1 2.65 0.86 0.14 = 1.31 0.56 0.26 J 0.35 0.19 0.28 = 5.96 0.52 0.50 

SLD85253 909112 1029815 UJ -0.09 0.16 0.25 UJ 0.30 0.45 0.67 = 2.67 0.10 0.06 = 1.03 0.07 0.08 = 1.47 0.65 0.30 1 2.88 0.98 0.36 = 1.36 0.62 0.16 UJ 0.25 0.26 0.35 = 4.17 0.64 0.58 
SLD85254 909112 1029815 UJ 0.02 0.14 0.22 UJ 0.21 0.42 0.61 = 2.18 0.08 0.05 = 0.80 0.05 0.07 = 0.95 0.44 0.22 J 2.14 0.70 0.12 1 0.70 0.37 0.12 UJ 0.09 0.18 0.31 - 3.48 0.59 0.51 

2 SLD85255 
SLD85255 909128 1029721 UJ 0.23 0.24 0.35 UJ 0.27 0.56 0.86 = 4.72 0.13 0.08 = 0.65 0.08 0.08 = 1.28 0.58 0.15 = 8.91 2.08 0.34 1 0.50 0.35 0.15 = 0.52 0.25 0.42 = 7.19 0.87 0.65 
SLD85256 909128 1029721 UJ 0.01 0.10 0.16 UJ 0.17 0.30 0.46 = 0.82 0.05 0.04 = 0.39 0.04 0.04 U 0.26 0.23 0.28 J 1.12 0.46 0.11 J 0.50 0.30 0.11 UJ 0.10 0.13 0.23 = 2.36 0.41 0.32 

2 SLD85257 
SLD85257 908988 1029902 UJ -0.20 0.38 0.54 UJ 0.08 1.40 1.52 = 5.25 1.26 0.15 = 1.22 0.13 0.20 = 1.41 0.56 0.23 = 5.01 1.25 0.12 = 0.95 0.45 0.23 UJ 0.12 0.48 0.79 = 4.61 1.77 1.84 

SLD85258 908988 1029902 UJ 0.18 0.34 0.52 UJ -0.67 1.01 1.42 = 5.51 1.31 0.14 = 1.11 0.12 0.19 = 2.32 0.85 0.30 = 3.82 1.17 0.30 = 1.14 0.56 0.16 U 0.65 0.64 0.74 J 3.21 1.77 1.88 

2 SLD85525 
SLD85525 908873 1029730 U 0.28 0.26 0.38 UJ 0.61 0.66 0.96 = 7.36 0.19 0.09 = 1.02 0.07 0.11 = 1.48 0.62 0.27 = 6.39 1.58 0.14 = 1.16 0.54 0.27 = 2.47 0.34 0.51 = 39.36 2.05 0.97 

SLD85526 908873 1029730 UJ 0.00 0.23 0.32 UJ 0.32 0.58 0.84 = 4.66 0.14 0.08 = 1.11 0.07 0.09 = 1.22 0.53 0.29 = 3.36 0.97 0.29 = 0.94 0.45 0.24 = 1.77 0.27 0.46 = 29.46 1.75 0.87 

SLD85527 908873 1029730 UJ 0.14 0.21 0.30 UJ 0.35 0.54 0.78 = 4.87 0.14 0.07 = 1.11 0.06 0.09 = 2.11 0.78 0.15 = 3.88 1.15 0.15 = 1.42 0.62 0.15 = 1.17 0.27 0.41 = 22.33 1.40 0.77 

2 SLD85528 

SLD85528 908872 1029734 UJ 0.15 0.20 0.30 UJ 0.07 0.53 0.75 = 3.52 0.11 0.07 = 0.93 0.06 0.08 = 1.28 0.57 0.27 = 2.36 0.82 0.27 = 1.29 0.57 0.15 = 0.98 0.22 0.39 = 18.49 1.25 0.76 
SLD85529 908872 1029734 U 0.29 0.24 0.29 UJ 0.19 0.50 0.72 = 3.19 0.11 0.07 = 0.88 0.06 0.08 = 1.31 0.59 0.36 = 3.55 1.06 0.27 J 0.96 0.49 0.27 = 0.49 0.21 0.38 = 7.40 0.90 0.66 

SLD85530 908872 1029734 UJ -0.04 0.21 0.29 UJ 0.29 0.54 0.78 = 3.71 0.12 0.07 = 1.00 0.06 0.08 = 2.17 0.87 0.18 = 3.95 1.27 0.18 J 1.15 0.60 0.18 = 0.43 0.21 0.38 = 8.62 0.88 0.69 

SLD85531 908872 1029734 U 0.22 0.21 0.32 UJ 0.33 0.57 0.82 = 4.70 0.14 0.08 = 1.08 0.07 0.08 = 1.88 0.78 0.18 = 5.52 1.56 0.18 = 1.54 0.70 0.33 J 0.41 0.24 0.40 = 7.02 0.87 0.70 

2 SLD95122 
SLD95122 909042 1029927 UJ -0.10 0.23 0.37 UJ 0.43 0.71 1.09 = 3.68 0.89 0.10 = 0.73 0.09 0.13 J 1.18 0.62 0.33 = 3.78 1.29 0.18 J 0.60 0.42 0.18 UJ 0.58 0.53 0.53 = 2.79 1.12 1.28 

SLD95123 909042 1029927 UJ 0.38 0.25 0.35 U 0.11 0.59 0.90 = 4.47 1.05 0.09 = 0.93 0.07 0.12 J 1.08 0.51 0.14 = 3.08 1.00 0.14 = 0.97 0.49 0.14 U 0.31 0.27 0.46 = 3.98 0.79 0.63 

SLD95124 909042 1029927 U 0.29 0.20 0.33 UJ 0.14 0.59 0.83 = 5.12 1.17 0.08 = 1.09 0.07 0.09 J 1.97 0.77 0.28 = 5.05 1.46 0.28 = 1.38 0.62 0.15 UJ 0.12 0.25 0.42 = 4.35 0.78 0.65 

3 HTZ00437 

HTZ00437 909155 1029731 U 0.10 0.07 0.11 U 0.07 0.31 0.48 = 0.99 0.06 0.03 = 0.25 0.04 0.04 J 0.47 0.33 0.27 = 1.60 0.65 0.14 J 0.32 0.27 0.14 J 0.11 0.07 0.09 U 1.25 0.37 2.43 

HTZ00438 909155 1029731 U 0.05 0.05 0.11 U 0.18 0.30 0.47 = 0.97 0.06 0.03 = 0.26 0.04 0.04 J 0.69 0.44 0.36 = 2.94 1.00 0.30 J 0.72 0.44 0.16 J 0.12 0.07 0.10 U 1.20 0.37 2.16 

3 HTZ84063 
HTZ84063 908664 1029774 UJ 0.04 0.18 0.30 UJ 0.14 0.56 0.85 = 1.76 0.09 0.07 = 1.08 0.09 0.07 = 0.97 0.48 0.26 J 2.16 0.76 0.14 = 0.93 0.46 0.14 UJ -0.10 0.25 0.39 = 3.27 1.01 0.98 

HTZ84064 908664 1029774 U 0.27 0.25 0.40 U 1.03 0.75 1.11 = 8.30 0.21 0.10 = 1.14 0.09 0.09 = 1.52 0.63 0.15 = 6.86 1.70 0.33 = 1.52 0.63 0.15 = 1.04 0.31 0.53 = 14.51 1.22 0.82 

3 SLD07207  
SLD07207 908880 1029621 U 0.11 0.07 0.11 U 0.23 0.32 0.52 = 0.98 0.07 0.03 = 0.10 0.03 0.04 U 0.14 0.21 0.39 = 3.29 0.98 0.13 J 0.29 0.24 0.13 J 0.14 0.09 0.12 U 1.39 0.91 1.79 

SLD07208 908880 1029621 = 0.50 0.16 0.28 U 0.33 0.85 1.47 = 4.43 0.26 0.09 = 1.15 0.15 0.13 = 1.65 0.68 0.29 = 8.51 2.06 0.15 = 2.22 0.82 0.15 = 0.73 0.24 0.34 = 16.37 3.63 5.60 

3 SLD07209 
SLD07209 908737 1029621 = 0.36 0.09 0.14 U 0.56 0.43 0.71 = 1.67 0.10 0.04 = 0.32 0.06 0.06 J 0.74 0.41 0.25 = 6.06 1.51 0.25 J 0.55 0.35 0.14 U 0.28 0.14 0.18 U 2.37 0.72 2.59 

SLD07210 908737 _1029621 U 0.07 _0.16 0.24 U 0.42 0.66 1.06 = 2.79 0.16 0.07 = 1.07 0.12 0.09 = 1.31 0.57 0.14 = 3.17 0.98 0.14 J 0.83 0.44 0.14 U 0.20 0.21 0.26 U 2.72 0.96 4.42 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity Property Thomas and Proetz Lumber Company (DT-10) 

Table A-4-1. Final Status Survey Soil Sample Data (Continued) 

SU 
Station 
Name 

Sample 
Name 

Easting Northing 
Ac-227 Pa-231 Ra-226 Ra-228 Th-228 Th-230 Th-232 U-235 U-238 

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 IVIDC VQ Result Error MDC VQ Result Error MDC 

3 SLD07211 
SLD07211 908666 1029621 U 0.09 0.11 0.17 U 0.19 0.49 0.79 = 1.08 0.08 0.05 = 0.65 0.08 0.08 J 0.67 0.38 0.28 = 1.37 0.55 0.23 J 0.45 0.30 0.23 U 0.11 0.13 0.17 U 2.40 1.06 3.68 

SLD07212 908666 1029621 U 0.12 0.14 0.21 U -0.07 0.84 0.93 = 1.76 0.11 0.06 = 0.90 0.10 0.09 = 1.41 0.60 0.26 = 2.88 0.92 0.14 = 1.19 0.54 0.26 U 0.23 0.17 0.22 U 1.49 1.04 4.09 

3 SLD07213 
SLD07213 908630 1029683 U -0.04 0.17 0.19 U 0.22 0.53 0.85 = 2.25 0.13 0.05 = 0.43 0.07 0.08 J 0.72 0.42 0.32 = 4.62 1.28 0.14 J 0.83 0.45 0.27 U 0.19 0.13 0.19 = 4.77 1.23 3.75 

SLD07214 908630 1029683 U 0.07 0.11 0.17 U -0.36 0.50 0.74 = 0.95 0.07 0.05 = 0.84 0.09 0.07 J 0.65 0.37 0.24 = 1.08 0.48 0.13 J 0.56 0.34 0.13 U 0.11 0.10 0.17 U 1.34 1.01 3.93 

3 SLD07215 
SLD07215 908773 1029683 U 0.28 0.20 0.23 U -0.11 0.66 0.98 = 3.44 0.20 0.06 = 0.43 0.08 0.09 J 0.95 0.56 0.42 = 9.24 2.41 0.19 J 0.61 0.44 0.35 = 0.42 0.15 0.23 = 4.57 1.96 4.04 

SLD07216 908773 1029683 U 0.15 0.17 0.26 U -0.35 0.78 1.15 = 4.01 0.24 0.08 = 0.97 0.11 0.10 J 0.61 0.38 0.26 = 2.40 0.82 0.14 J 0.88 0.45 0.14 = 0.46 0.22 0.27 = 7.24 2.16 4.79 

3 SLD07217 
SLD07217 908915 1029683 U 0.19 0.08 0.11 U 0.03 0.32 0.58 = 1.04 0.07 0.03 J 0.13 0.04 0.05 U 0.27 0.34 0.48 = 2.88 1.23 0.26 UJ 0.00 0.00 0.26 U 0.10 0.10 0.12 U 1.37 0.60 1.80 

SLD07218 908915 1029683 U 0.18 0.16 0.23 U 0.12 0.63 0.99 = 2.09 0.13 0.06 = 1.09 0.12 0.09 = 1.44 0.58 0.24 = 2.65 0.84 0.13 J 1.06 0.48 0.13 U 0.13 0.14 0.22 U 2.26 1.23 4.33 

3 SLD07219 
SLD07219 908987 1029683 U 0.23 0.14 0.28 U 0.22 0.73 1.13 = 1.86 0.13 0.07 = 1.13 0.13 0.10 = 1.04 0.51 0.32 = 3.07 0.97 0.27 = 1.75 0.68 0.14 U 0.19 0.25 0.30 U 2.26 1.98 4.51 

SLD07220 908987 1029683 U 0.23 0.13 0.21 U -0.06 0.57 0.86 = 1.14 0.08 0.06 = 1.03 0.11 0.09 = 1.69 0.73 0.18 = 2.01 0.81 0.18 J 1.16 0.59 0.39 U 0.05 0.12 0.21 U 0.51 1.45 3.98 

3 SLD07221 
SLD07221 909093 1029744 U 0.01 0.06 0.09 U 0.04 0.25 0.39 = 0.67 0.05 0.02 = 0.10 0.03 0.03 U 0.15 0.19 0.27 = 1.40 0.60 0.15 U 0.05 0.11 0.15 U 0.12 0.08 0.10 U 0.92 0.72 1.53 

• 
SLD07222 909093 1029744 U 0.31 0.11 0.18 U -0.14 0.48 0.71 = 1.64 0.10 0.04 = 0.77 0.08 0.07 = 1.05 0.50 0.31 = 2.43 0.82 0.26 J 0.91 0.46 0.14 U 0.17 0.12 0.15 U 1.59 0.37 3.14 

3 SLD07223 
SLD07223 909022 1029744 U 0.09 0.09 0.16 U -0.12 0.46 0.71 = 1.20 0.08 0.04 = 0.48 0.07 0.06 J 0.82 0.48 0.36 = 3.94 1.22 0.16 J 0.79 0.46 0.16 U 0.12 0.12 0.15 U 0.78 0.87 3.76 

SLD07224 909022 1029744 U 0.08 0.10 0.21 U 0.06 0.58 0.91 = 1.97 0.12 0.06 = 0.86 0.10 0.09 = 1.33 0.59 0.32 = 3.09 0.99 0.36 = 1.34 0.59 0.27 U 0.22 0.15 0.22 U 1.15 1.06 4.49 

3 SLD07227 
SLD07227 908880 1029744 U 0.00 0.07 0.12 U 0.18 0.32 0.51 = 0.74 0.06 0.03 = 0.12 0.04 0.04 U 0.23 0.22 0.24 = 2.08 0.72 0.13 U 0.19 0.20 0.13 U 0.06 0.07 0.13 U 1.86 0.92 1.90 

SLD07228 908880 1029744 U 0.22 0.18 0.29 U 0.24 0.83 1.28 = 3.53 0.22 0.08 = 1.11 0.14 0.12 = 1.71 0.73 0.17 = 5.31 1.52 0.17 = 1.39 0.65 0.17 = 0.83 0.23 0.30 = 16.21 3.18 3.96 

3 SLD07229 
SLD07229 908809 1029744 U 0.01 0.06 0.09 U -0.07 0.26 0.45 = 0.69 0.05 0.03 = 0.10 0.03 0.05 J 0.80 0.61 0.72 = 2.08 1.00 0.67 U 0.29 0.38 0.61 U 0.06 0.10 0.11 U 1.25 0.84 1.78 

SLD07230 908809 1029744 U 0.13 0.13 0.13 1J 0.14 0.38 0,59 = 0.53 0.04 0.04 = 0.39 0.06 0.05 J 0.61 0.39 0.28 = 1.41 0.62 0.15 J 0.84 0.46 0.15 U 0.00 0.08 0.13 U 0.82 1.17 2.87 

3 SLD07231 
SLD07231 908737 1029744 U 0.03 0.07 0.11 U -0.05 0.32 0.49 = 0.74 0.05 0.03 = 0.08 0.03 0.05 U 0.12 0.15 0.21 = 1.32 0.52 0.12 U 0.09 0.12 0.12 U 0.08 0.07 0.11 U 1.47 0.60 2.71 

SLD07232 908737 1029744 U 0.13 0.16 0.24 U 0.61 0.67 1.09 = 2.55 0.15 0.07 = 0.85 0.11 0.10 J 0.96 0.49 0.15 = 5.71 1.52 0.15 J 0.95 0.49 0.15 = 0.51 0.17 0.23 = 8.25 1.48 4.03 

3 SLD07233 
SLD07233 908773 1029806 U 0.10 0.06 0.11 U 0.07 0.27 0.45 = 0.70 0.05 0.03 J 0.16 0.04 0.05 J 0.39 0.27 0.29 = 1.24 0.48 0.11 J 0.23 0.19 0.11 U 0.10 0.08 0.12 U 0.68 0.53 2.51 

SLD07234 908773 1029806 U 0.20 0.18 0.28 U -0.19 0.77 1.17 = 3.66 0.21 0.07 = 1.07 0.12 0.11 = 1.01 0.44 0.20 = 3.45 0.92 0.11 J 0.85 0.39 0.11 = 0.35 0.16 0.26 U 4.03 1.29 5.66 

3 SLD07235 
SLD07235 908844 1029806 U 0.05 0.07 0.11 U -0.16 0.27 0.47 = 0.73 0.05 0.03 = 0.13 0.03 0.04 U 0.41 0.36 0.44 J 2.95 1.04 0.18 U 0.05 0.14 0.33 J 0.17 0.10 0.10 = 1.79 0.48 1.77 

SLD07236 908844 1029806 U 0.21 0.08 0.27 U 0.08 0.83 1.30 = 3.82 0.22 0.09 = 1.11 0.14 0.14 = 2.01 0.81 0.32 J 5.40 1.54 0.32 = 1.89 0.77 0.17 J 0.35 0.21 0.29 = 6.18 1.38 5.31 

3 SLD07237 
SLD07237 908915 1029806 U 0.05 0.07 0.11 U -0.07 0.27 0.48 = 0.67 0.05 0.03 = 0.14 0.03 0.04 J 0.41 0.29 0.23 = 3.40 0.98 0.24 J 0.23 0.21 0.13 U 0.10 0.10 0.12 U 1.32 0.49 1.61 

SLD07238 908915 1029806 U 0.02 0.08 0.13 U 0.10 0.36 0.57 = 1.16 0.07 0.04 = 0.32 0.05 0.05 J 0.57 0.35 0.27 = 2.47 0.78 0.12 = 0.87 0.42 0.12 U 0.12 0.11 0.14 U 1.16 0.51 2.25 

3 SLD07243 
SLD07243 909129 1029806 U 0.09 0.05 0.09 U -0.03 0.29 0.43 = 0.88 0.05 0.03 = 0.13 0.03 0.04 J 0.31 0.26 0.14 = 2.24 0.78 0.14 J 0.52 0.34 0.14 J 0.15 0.09 0.09 U 1.51 0.36 1.76 

SLD07244 909129 1029806 U 0.15 0.15 0.13 U 0.22 0.37 0.57 = 0.81 0.05 0.03 = 0.59 0.07 0.05 J 0.71 0.41 0.31 = 1.65 0.65 0.26 J 0.87 0.45 0.26 U 0.05 0.08 0.11 U 0.87 0.39 3.03 

3 SLD07245 
SLD07245 909093 1029868 U 0.06 0.05 0.08 U -0.07 0.23 0.34 = 0.72 0.04 0.02 = 0.13 0.03 0.03 J 0.43 0.32 0.27 = 2.40 0.84 0.15 U 0.20 0.22 0.27 U 0.09 0.06 0.08 U 1.04 0.27 1.39 

SLD07246 909093 1029868 U 0.11 0.10 0.16 U -0.04 0.37 0.65 = 0.58 0.05 0.04 = 0.54 0.08 0.07 J 0.62 0.37 0.29 J 0.69 0.39 0.13 J 0.33 0.27 0.25 U 0.08 0.09 0.16 U -0.05 1.90 3.40 

SLD07249 
SLD07249 908951 1029868 U 0.05 0.14 0.21 = 0.05 0.58 0.91 = 2.24 0.13 0.05 = 0.64 0.09 0.09 = 1.47 0.62 0.15 J 4.35 1.24 0.36 = 1.08 0.52 0.15 U 0.35 0.16 0.23 = 4.95 1.22 3.25 

SLD07250 908951 1029868 U 0.22 0.12 0.25 U 0.15 0.68 1.07 U 2.58 0.15 0.07 = 0.98 0.11 0.1 = 1.33 0.61 0.38 J 3.12 1.01 0.29 = 1.25 0.58 0.15 U 0.07 0.16 0.24 U 3.06 1.18 4.42 

3 SLD76964 
SLD76964 908866 1029724 U 0.59 0.22 0.28 UJ 0.44 0.76 1.17 = 9.22 0.30 0.1 = 0.48 0.08 0.11 = 1.16 0.52 0.29 = 9.12 1.98 0.13 J 0.83 0.43 0.13 = 0.85 0.34 0.62 = 16.25 1.96 1.63 

SLD76965 908866 1029724 = 0.43 0.14 0.23 UJ 0.64 0.72 1.13 = 7.05 0.24 0.09 = 0.94 0.10 0.09 = 1.64 0.66 0.15 = 9.23 2.10 0.27 = 1.18 0.55 0.27 = 1.25 0.37 0.58 = 25.56 2.59 1.59 

SLD76966 908866 1029724 U 0.23 0.17 0.28 UJ 0.43 0.77 1.21 = 4.36 0.18 0.1 = 0.99 0.11 0.11 = 1.42 0.65 0.41 = 4.57 1.33 0.41 J 0.94 0.51 0.36 UJ 0.25 0.35 0.59 = 4.49 1.34 1.48 

3 SLD76967 
SLD76967 908824 1029718 U 0.5 0.19 0.3 UJ 0.55 0.84 1.33 = 5.31 0.21 0.1 = 0.83 0.10 0.11 J 0.86 0.48 0.29 = 8.49 2.02 0.29 J 0.98 0.51 0.16 U 0.51 0.32 0.58 = 5.52 1.44 1.56 

SLD76968 908824 1029718 U 0.2 0.16 0.3 UJ 0.01 0.79 1.21 = 3.34 0.16 0.11 = 1.14 0.12 0.12 = 1.23 0.61 0.17 = 3.22 1.08 0.17 = 1.42 0.65 0.17 U 0.39 0.37 0.64 = 6.94 1.68 1.64 

SLD76969 908824 1029718 U 0.15 0.13 0.22 UJ 0.26 0.60 0.95 = 1.94 0.11 0.09 = 0.93 0.10 0.08 = 1.2 0.56 0.28 = 2.29 0.81 0.28 J 0.98 0.49 0.15 UJ 0.29 0.31 0.45 J 1.95 1.15 1.14 

3 SLD78047 
SLD78047 908682 1029559 U 0.03 0.07 0.11 U 0.26 0.31 0.49 = 1.59 0.07 0.04 J 0.20 0.03 0.05 J 0.68 0.40 0.32 J 2.85 0.87 0.32 J 0.31 0.27 0.27 U -0.06 0.15 0.25 J 1.39 0.41 0.35 

SLD78048 908682 1029559 U 0.2 0.15 0.24 U 0.28 0.68 1.05 = 3.96 0.16 0.10 = 0.85 0.09 0.90 J 1.22 0.56 0.34 = 3.52 1.01 0.34 = 1.61 0.64 0.28 = 1.10 0.32 0.51 = 19.80 1.89 0.91 

3 SLD78049 
SLD78049 908698 1029599 = 0.17 0.06 0.11 U 0.23 0.34 0.53 = 2.42 0.09 0.04 J 0.17 0.03 0.04 J 0.54 0.37 0.16 = 4.19 1.14 0.16 UJ 0.04 0.12 0.30 U 0.10 0.16 0.25 J 1.45 0.41 0.38 

SLD78050 908698 1029599 U 0.21 0.12 0.24 U 0.14 0.71 1.08 = 4.23 0.18 0.10 = 0.87 0.09 0.10 J 1.74 0.68 0.29 = 3.92 1.08 0.16 J 0.92 0.48 0.16 = 1.01 0.33 0.53 = 23.65 2.12 0.93 

3 SLD78051 
SLD78051 908724 1029651 U -0.02 0.13 0.19 U 0.44 0.55 0.86 = 4.01 0.15 0.07 = 0.44 0.07 0.08 J 0.97 0.48 0.27 = 3.84 1.04 0.15 J 0.31 0.27 0.27 U 0.27 0.26 0.43 = 3.44 0.65 0.61 

SLD78052 908724 1029651 U 0.15 0.10 0.16 U 0.40 0.45 0.71 = 1.77 0.09 0.07 = 0.51 0.06 0.06 J 1.06 0.48 0.24 = 2.72 0.80 0.24 J 0.72 0.38 0.13 U 0.24 0.20 0.34 J 1.92 0.53 0.50 

SLD78053 908724 1029651 U 0.06 0.10 0.15 U 0.39 0.41 0.68 = 1.37 0.07 0.06 = 0.83 0.06 0.06 J 1.08 0.47 0.27 J 1.86 0.62 0.12 = 0.81 0.40 0.12 U 0.15 0.18 0.31 J 0.74 0.42 0.50 

3 SLD78287 

SLD78287 908875 1029802 U 0.07 0.08 0.13 U 0.17 0.36 0.62 = 1.91 0.09 0.05 = 0,35 0.05 0.05 J 0.98 0.48 0.26 J 2.12 0.72 0.26 J 0.57 0.35 0.14 U 0.04 0.17 0.28 J 2.07 0.46 0.42 

SLD78288 908875 1029802 U 0.15 0.12 0.18 U 0.40 0.51 0.78 = 3.92 0.14 0.07 = 0.53 0.06 0.06 J 1.51 0.60 0.31 = 4.84 1.18 0.26 = 0.99 0.47 0.14 U 0.09 0.23 0.39 = 4.17 0.70 0.58 

SLD78289 908875 1029802 U 0.08 0.08 0.16 U 0.37 0.47 0.74 = 1.84 0.09 0.07 = 0.79 0.07 0.07 J 1.92 0.69 0.35 = 3.99 1.05 0.14 J 0.63 0.37 0.14 U 0.10 0.21 0.35 J 1.30 0.49 0.53 

SLD78290 908875 1029802 U 0.11 0.11 0.17 U 0.27 0.52 0.80 = 3.13 0.13 0.07 = 0.60 0.07 0.07 J 1.32 0.57 0.15 = 4.17 1.10 0.33 J 0.71 0.40 0.15 U 0.03 0.23 0.38 = 2.26 0.61 0.56 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity Property Thomas and Proetz Lumber Company (DT-10) 

Table A-4-1. Final Status Survey Soil Sample Data (Continued) 

SU 
Station 
Name 

Sample 
Name 

Easting Northing 
Ac-227 Pa-231 Ra-226 Ra-228 Th-228 Th-230 Th-232 U-235 U-238 

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 

3 SLD78954 

SLD78954 908890 1029838 U 0.39 0.25 0.39 U 0.90 0.77 1.27 = 5.21 0.19 0.09 = 0.84 0.09 0.09 = 2.06 0.72 0.15 = 5.71 1.34 0.32 = 1.07 0.50 0.27 = 0.66 0.32 0.65 = 12.62 2.85 3.22 

SLD78955 908890 1029838 U 0.46 0.19 0.61 U 1.90 1.12 1.73 = 4.96 0.21 0.13 = 1.59 0.14 0.13 = 2.14 0.72 0.31 = 5.10 1.22 0.14 = 1.39 0.56 0.14 UJ 0.36 0.48 0.81 J 5.59 3.58 4.03 

SLD78956 908890 1029838 U 2.04 0.23 0.37 UJ 0.57 0.65 1.00 = 1.74 0.09 0.08 = 0.75 0.08 0.08 = 1.69 0.62 0.35 = 2.36 0.74 0.13 = 0.96 0.45 0.13 UJ 0.04 0.28 0.49 UJ 1.13 1.44 2.47 

SLD78957 908890 1029838 U 2.01 0.23 0.36 UJ 0.60 0.67 1.02 = 2.45 0.11 0.08 = 0.66 0.08 0.08 = 1.63 0.61 0.3 = 2.53 0.78 0.30 = 0.89 0.44 0.25 UJ 0.02 0.31 0.51 J 2.81 2.01 2.54 

3 SLD80378 

SLD80378 908888 1029634 UJ -0.02 0.08 0.08 UJ -0.13 0.22 0.36 = 1.06 0.05 0.03 J 0.12 0.02 0.03 J 0.592 0.48 0.44 = 2.25 1.00 0.44 UJ 0.09 0.18 0.24 U 0.14 0.13 0.18 = 0.78 0.14 0.15 

SLD80379 908888 1029634 UJ 0.20 0.20 0.20 U 0.70 0.50 0.80 = 3.75 0.12 0.06 = 0.97 0.08 0.07 = 1.963 0.80 0.18 = 5.84 1.61 0.33 J 0.97 0.53 0.18 = 0.96 0.26 0.39 = 14.35 0.73 0.45 

SLD80380 908888 1029634 UJ -0.17 0.14 0.14 UJ -0.09 0.40 0.59 = 1.31 0.06 0.05 = 0.79 0.06 0.05 = 0.803 0.40 0.26 = 1.45 0.55 0.26 J 0.43 0.28 0.12 UJ 0.01 0.19 0.29 = 1.33 0.26 0.27 

SLD80381 908888 1029634 UJ 0.33 0.40 0.46 UJ 1.31 1.57 1.95 = 6.51 0.26 0.18 = 1.13 0.17 0.19 = 1.49 0.62 0.27 = 5.53 1.41 0.27 = 1.12 0.52 0.14 UJ 0.05 0.57 0.93 = 3.74 0.72 0.87 

3 SLD80382 

SLD80382 908636 1029683 UJ -0.06 0.13 0.12 UJ 0.25 0.35 0.54 = 2.42 0.08 0.04 = 0.35 0.04 0.04 J 0.6 0.36 0.29 = 3.00 0.89 0.13 J 0.33 0.26 0.13 = 0.28 0.13 0.26 = 3.33 0.29 0.27 

SLD80383 908636 1029683 UJ 0.08 0.14 0.13 UJ 0.03 0.39 0.59 = 1.61 0.07 0.05 = 0.68 0.06 0.05 = 1.15 0.55 0.34 = 1.83 0.71 0.28 J 0.53 0.37 0.33 UJ 0.15 0.18 0.30 = 1.43 0.25 0.26 

SLD80384 908636 1029683 UJ -0.03 0.11 0.11 UJ -0.09 0.31 0.45 = 1.27 0.06 0.04 = 0.49 0.05 0.04 J 0.72 0.41 0.26 = 1.14 0.52 0.14 J 0.46 0.32 0.14 U 0.16 0.14 0.24 = 1.01 0.19 0.26 

SLD80385 908636 1029683 U 0.52 0.46 0.40 UJ .2.2 1.25 1.90 = 4.74 0.23 0.17 = 1.16 0.19 0.17 = 1.26 0.57 0.36 = 2.79 0.90 0.27 = 1.4 0.59 0.15 UJ 0.05 0.54 0.89 = 3.72 0.71 0.67 

3 SLD80443 

SLD80443 908677 1029599 UJ -0.15 0.48 0.43 UJ -0.59 1.31 1.89 = 5.60 0.24 0.17 = 1.10 0.17 0.18 = 1.41 0.64 0.16 = 4.19 1.24 0.31 = 1.37 0.63 0.36 J 1.11 1.09 1.01 = 11.87 1.11 0.94 

SLD80444 908677 1029599 UJ -0.04 0.12 0.12 UJ -0.10 0.32 0.47 = 1.60 0.06 0.04 = 0.56 0.05 0.04 = 1.15 0.52 0.14 = 1.71 0.66 0.14 J 0.52 0.34 0.14 J 0.29 0.25 0.26 = 1.30 0.21 0.22 

SLD80445 908677 1029599 UJ 0.00 0.17 0.16 UJ 0.52 0.57 0.67 = 1.71 0.07 0.06 = 0.81 0.07 0.06 = 1.25 0.61 0.32 = 1.79 0.75 0.38 J 0.94 0.51 0.17 UJ 0.19 0.20 0.33 = 1.45 0.25 0.29 

SLD80446 908677 1029599 UJ -0.03 0.16 0.14 UJ 0.08 0.38 0.58 = 2.41 0.08 0.05 = 0.68 0.05 0.05 = 1.21 0.56 0.28 = 2.25 0.80 0.28 = 1.09 0.53 0.28 UJ -0.02 0.18 0.29 = 1.57 0.25 0.24 

3 SLD80447 

SLD80447 908740 1029630 UJ -0.11 0.34 0.31 UJ -0.25 0.83 1.36 = 3.13 
3.05 

0.17 0.13 = 0.20 0.09 0.11 J 0.29 0.34 0.26 = 1.89 0.94 0.48 J 0.29 0.34 0.26 UJ ..093 0.37 0.61 = 1.58 0.11 0.51 

SLD80448 908740 1029630 UJ -0.04 0.18 0.17 UJ 0.23 0.49 0.74 = 0.11 0.07 = 0.77 0.08 0.07 J 0.61 0.41 0.31 = 2.52 0.91 0.37 J 0.93 0.51 0.17 UJ 0.21 0.21 0.36 = 2.26 0.28 0.29 

SLD80449 908740 1029630 UJ 0.29 0.18 0.20 UJ 0.37 0.58 0.88 = 2.97 0.11 0.08 = 1.03 0.09 0.08 = 1.13 0.55 0.16 = 2.51 0.88 0.30 = 1.41 0.62 0.16 UJ 0.11 0.24 0.41 = 2.39 0.31 0.35 

SLD80450 908740 1029630 UJ -0.04 0.44 0.43 UJ 0.81 1.28 1.89 = 3.22 0.19 0.18 = 1.31 0.17 0.17 = 1.74 0.68 0.15 = 3.44 1.03 0.27 = 1.56 0.64 0.15 UJ 0.32 0.50 0.84 = 2.60 0.62 0.73 

3 SLD85180 
SLD85180 908643 1029767 UJ 0.09 0.14 0.20 UJ -0.16 0.37 0.54 = 1.85 0.07 0.05 = 0.36 0.04 0.05 J 0.56 0.39 0.36 J 2.08 0.79 0.16 J 0.42 0.32 0.16 UJ 0.07 0.16 0.26 = 1.69 0.48 0.41 

SLD85181 908643 1029767 = 0.31 0.09 0.29 UJ 0.10 0.54 0.76 = 4.04 0.12 0.07 = 0.93 0.07 0.06 = 1.02 0.49 0.26 = 3.73 1.07 0.14 = 1.03 0.49 0.14 = 0.76 0.24 0.39 = 14.89 1.12 0.68 

3 SLD85182 
SLD85182 908621 1029758 UJ 0.05 0.09 0.14 UJ 0.12 0.24 0.37 = 1.04 0.05 0.04 J 0.18 0.03 0.03 J 0.42 0.31 0.14 J 1.80 0.69 0.14 J 0.36 0.29 0.27 UJ 0.01 0.11 0.18 = 0.63 0.27 0.27 

SLD85183 908621 1029758 U 0.37 0.14 0.24 U 0.54 0.43 0.64 = 4.31 0.12 0.05 = 0.57 0.05 0.05 = 1.54 0.65 0.15 = 5.89 1.55 0.15 J 0.91 0.48 0.15 UJ 0.07 0.20 0.33 = 4.30 0.44 0.49 
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SLD79011 SLD79011 908907 1029843 U 0.25 0.12 0.19 UJ 0.31 0.53 0.83 = 3.58 0.14 0.08 = 1.51 0.10 0.08 = 1.86 0.68 0.30 = 2.91 0.89 0.13 = 1.82 0.67 0.13 UJ 0.23 0.24 0.41 = 2.71 0.80 0.58 

SLD79012 SLD79012 908944 1029812 I JJ 0.10 0.13 0.20 U 0.56 0.52 0.84 = 4.43 0,16 0.07 = 0.93 0.09 0.08 1.01 0.50 0.35 - 3.49 1.03 0.14 - 0.93 0.47 0.14 J 0.43 0.27 0.41 = 5.75 0.88 0.59 

SLD79013 SLD79013 908955 1029815 U 0.40 0.18 0.25 UJ -0.24 0.73 1.10 = 7.81 0.26 0.10 = 1.21 0.10 0.10 = 2.32 0.84 0.39 = 6.76 1.69 0.16 = 2.00 0.76 0.16 U 0.52 0.39 0.54 = 5.69 1.09 0.73 

SLD79014 SLD79014 908954 1029844 U 0.21 0.14 0.21 UJ -0.09 0.58 0.88 = 5.61 0.19 0.08 = 1.01 0.08 0.07 = 1.98 0.70 0.24 = 4.42 1.16 0.29 = 0.96 0.46 0.13 = 0.81 0.29 0.44 = 19.65 1.66 0.70 

SLD79015 SLD79015 908932 1029840 U 0.26 0.14 0.22 UJ 0.45 0.62 0.97 = 6.46 0.22 0.09 = 1.14 0.09 0.08 = 1.04 0.47 0.27 = 5.06 1.24 0.27 = 1.28 0.52 0.12 UJ 0.10 0.27 0.46 = 4.50 0.76 0.63 

SLD79208 SLD79208 909058 1029927 U 0.57 0.23 0.39 UJ 0.94 1.21 1.45 = 4.50 0.23 0.14 = 1.16 0.14 0.14 = 1.15 0.53 0.26 = 3.39 1.01 0.31 = 1.26 0.55 0.14 UJ 0.02 0.44 0.73 J 3.50 1.86 1.74 

SLD79209 SLD79209 909063 1029926 U 0.60 0.25 0.37 UJ -0.04 0.97 1.48 = 4.46 0.23 0.13 = 1.11 0.14 0.13 = 1.40 0.60 0.32 = 4.48 1.22 0.14 = 0.95 0.47 0.14 UJ 0.40 0.42 0.72 = 3.53 1.55 1.66 

SLD79210 SLD79210 909082 1029904 UJ 0.06 0.07 0.11 UJ -0.02 0.32 0.47 = 1.09 0.06 0.04 = 0.55 0.05 0.04 = 0.55 0.05 0.04 UJ 2.07 2.38 3.97 = 0.55 0.05 0.04 J -0.01 0.14 0.24 = 0.90 0.35 0.38 

SLD85273 SLD85273 908770 1029681 UJ -0.04 0.12 0.19 U 0.54 0.42 0.58 = 1.09 0.06 0.05 = 0.40 0.06 0.05 J 0.63 0.39 0.35 = 0.97 0.48 0.26 J 0.45 0.32 0.26 UJ 0.04 0.15 0.25 = 1.15 0.49 0.38 

SLD85274 SLD85274 908976 1029788 UJ -0.02 0.08 0.14 UJ -0.20 0.23 0.36 = 0.91 0.04 0.03 U 0.07 0.06 0.07 UJ 0.11 0.21 0.44 J 1.28 0.67 0.44 UJ -0.02 0.04 0.37 UJ -0.07 0.10 0.17 = 0.66 0.26 0.24 

SLD85275 SLD85275 909066 1029935 U 0.41 0.41 0.65 UJ -0.06 1.11 1.64 = 9.16 0.29 0.17 = 1.07 0.14 0.18 = 1.36 0.63 0.17 = 6.79 1.78 0.31 = 1.24 0.60 0.17 UJ 0.47 0.51 0.85 = 6.88 2.03 2.04 

SLD85276 SLD85276 909059 1029933 UJ -0.03 0.44 0.65 UJ -0.95 1.77 1.79 = 8.75 0.29 0.17 = 1.20 0.15 0.22 = 1.91 0.69 0.33 = 7.55 1.73 0.13 = 1.31 0.55 0.13 UJ 0.29 0.57 0.94 = 7.19 2.13 2.29 

SLD85277 SLD85277 909055 1029931 UJ 0.12 0.14 0.25 UJ 0.12 0.37 0.64 = 1.29 0.07 0.06 = 0.43 0.05 0.08 J 0.47 0.33 0.27 = 1.47 0.62 0.32 J 0.43 0.31 0.14 UJ 0.02 0.19 0.31 J 1.10 0.78 0.75 

SLD85278 SLD85278 909002 1029834 UJ 0.21 0.22 0.34 U 0.60 0.55 0.88 = 2.47 0.60 0.09 = 0.48 0.07 0.12 J 0.55 0.37 0.36 = 2.22 0.79 0.32 J 0.80 0.44 0.14 UJ 0.11 0.26 0.43 J 2.56 0.98 1.02 

SLD85520 SLD85520 908871 1029739 = 0.37 0.12 0.37 UJ 0.10 0.69 0.98 = 7.02 0.19 0.09 = 1.04 0.07 0.10 = 1.70 0.71 0.36 = 7.21 1.84 0.36 J 1.08 0.54 0.16 = 1.05 0.35 0.50 = 20.22 1.46 0.93 

SLD85521 SLD85521 908935 1029758 UJ 0.10 0.21 0.31 UJ 0.09 0.57 0.81 = 4.34 0.14 0.08 = 0.99 0.07 0.08 = 1.40 0.60 0.15 = 3.45 1.04 0.15 J 0.92 0.47 0.15 U 0.31 0.25 0.43 = 5.99 0.84 0.69 

PDP SLD07280 
SLD07280 909080 1029901 U 0.16 0.08 0.12 U 0.06 0.35 0.53 = 2.16 0.11 0.03 = 0.16 0.04 0.05 = 0.16 0.04 0.05 U 2.39 3.59 3.65 = 0.16 0.04 0.05 = 0.32 0.08 0.12 = 4.36 0.58 2.07 

SLD07296 909080 1029901 U 0.11 0.1 0.19 U 0.19 0.55 0.83 = 2.73 0.14 0.05 = 0.92 0.09 0.08 = 0.92 0.09 0.08 U 3.36 3.91 5.13 = 0.92 0.09 0.08 J 0.21 0.11 0.16 U 2.73 0.45 3.2 
Notes: 
Resu ts, Error, and MDC are in units of pCi/g. 
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 unusable. 
Negative results are less than the laboratory system's background level. 
' Sample results from the Pre-Design Investigation Data Summary Report, Thomas & Proetz Lumber Company Vicinity Property (DT-10) (Shaw 2004b). PD1 sample results from one location are reproduced here solely for the reason of demonstrating the investigation of GWS readings in an area with a red data point. The SOR N  

for these two samples are 0.15 and 0.12. 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity 

Property Thomas and Proetz Lumber Company (DT-10) 

Table A-4-2. Non-Radiological Final Status Survey Data 

Station ID Sample ID Easting Northing 

Arsenic Cadmium 

Result DL VQ Result DL VQ 

SLD77213 SLD77213 . 908888 1029846 46.7 0.33 = 1.4 0.054 = 
SLD78997 SLD78997 908920 1029844 4.4 0.25 = 0.22 0.041 U 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity Property 

Thomas and Proetz Lumber Company (DT-10) 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity Property 

Thomas and Proetz Lumber Company (DT-10) 

ATTACHMENT A-5 

EVALUATION OF FINAL STATUS SURVEY SOIL SAMPLE DATA 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity 

Property Thomas and Proetz Lumber Company (DT-I0) 

Table A-5-1. SU-1 Class 1 Excavation Surface Soil Data Summary 

Background Reference Area Soil Data Summary 

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

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 
Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 - 
St. Dev 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 

No. Samples 32 32 32 32 32 32 32 32 32 32 

SU-1 Class 1 Excavation Surface Soil Data Summary 

Statistic Type Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORE.  SORN 

Mean Systematic 3.56 3.46 5.52 0.38 1.14 0.92 1.50 0.12 0.21 0.44 0.21 

Median Systematic 3.29 3.26 4.13 0.31 1.01 0.95 1.34 0.07 0.23 0.41 0.18 

Std. Dev. Systematic 2.05 1.66 4.81 0.36 0.48 0.22 0.58 0.15 0.18 0.20 0.17 

No. samples Systematic 19 19 19 19 19 19 19 19 19 19 19 
Maximum All 9.48 19.82 32.54 1.47 9.14 12.90 8.36 1.63 1.83 1.55 1.34 

Range All 8.52 18.85 31.97 1.47 8.64 12.90 7.77 1.63 1.83 1.42 1.34 

SU 1 Class 1 Excavation Surface Soil Data 

Sample ID Type 
HTZ Area

2 
(m ) 

Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG  SOHN  

HTZ75405 Biased 2 7.53 6.55 17.48 0.72 1.97 0.20 2.10 0.56 0.42 0.98 0.70 
HTZ75406 Biased 5 5.06 4.60 14.17 0.99 1.32 0.24 2.50 0.28 1.44 0.71 0.45 

HTZ75407 Biased 5 2.92 2.46 1.96 0.27 1.94 0.37 1.49 0.30 0.84 0.36 0.10 

HTZ76755 Biased 1 7.79 7.09 9.20 0.47 3.61 1.60 4.30 0.65 1.09 0.94 0.67 

HTZ76757 Biased 4 6.82 6.41 6.47 0.38 0.95 0.00 1.92 0.16 0.00 0.65 0.40 
HTZ84055 Biased 2 6.44 5.60 20.25 1.22 0.91 0.06 0.93 0.46 0.49 0.89 0.62 

HTZ84056 Biased 0.5 5.16 10.01 13.11 0.82 0.78 -0.10 1.46 0.47 1.32 0.98 0.77 
HTZ84060 Biased 0.5 5.07 3.94 2.34 0.03 0.89 0.26 1.89 0.10 0.00 0.44 0.17 

HTZ84061 Biased 1 3.65 3.92 3.25 0.26 0.84 -0.35 1.36 0.19 0.34 0.38 0.17 
HTZ84062 Biased 1 3.96 6.47 8.99 0.54 0.78 -0.25 1.09 1.63 1.83 0.66 0.45 
HTZ84065 Biased 2 7.12 6.29 8.12 0.40 1.05 0.00 1.65 0.56 0.91 0.71 0.42 

HTZ84066 Biased 1 6.68 5.11 10.73 0.56 1.64 0.11 1.70 0.24 0.18 0.77 0.48 
HTZ84067 Biased 1 3.78 4.45 20.08 1.35 1.33 0.00 1.54 0.00 0.00 0.79 0.56 
HTZ84068 Biased 2 7.42 6.72 10.12 0.53 1.42 -0.08 1.40 0.42 0.78 0.79 0.51 

HTZ84071 Biased 1 2.54 2.05 2.19 0.19 0.53 -0.47 0.77 0.00 0.28 0.25 0.02 
HTZ84072 Biased 1 3.92 3.98 3.69 0.17 0.95 -0.41 0.80 0.20 0.00 0.40 0.18 

HTZ84073 Biased 1 6.62 6.77 32.54 1.47 1.35 0.10 1.65 0.37 0.33 1.19 0.96 

HTZ84074 Biased 1 4.59 3.12 4.57 0.07 1.20 -0.12 1.25 0.30 0.13 0.48 0.19 
HTZ84075 Biased 1 5.92 5.13 6.99 0.61 1.52 0.43 2.17 0.10 0.00 0.64 0.35 

HTZ84076 Biased 1 4.20 2.61 4.22 0.22 0.78 -0.22 1.67 0.32 0.15 0.42 0.15 

HTZ84077 Biased 1 5.02 4.99 18.39 0.98 0.70 -0.13 0.87 0.14 0.00 0.75 0.54 

HTZ84078 Biased 1 3.35 3.45 14.15 0.84 0.87 -0.40 1.12 0.00 0.15 0.57 0.35 

HTZ84079 Biased 1 4.75 4.44 14.77 0.82 1.22 0.12 1.52 0.00 0.72 0.69 0.44 

HTZ84080 Biased 1 5.99 4.78 2.87 0.12 0.89 -0.23 1.24 0.29 1.20 0.52 0.24 

HTZ84081 Biased 1 6.08 5.29 14.29 0.89 1.17 -0.11 1.41 0.29 0.00 0.77 0.49 

HTZ84082 Biased 1 4.53 4.32 4.82 0.17 1.48 -0.03 1.98 0.17 0.68 0.50 0.25 

HTZ84083 Biased 1 4.65 3.68 3.89 -0.03 0.63 -0.11 1.37 0.50 0.58 0.43 0.17 

HTZ84084 Biased 1 6.38 5.31 21.46 1.12 1.15 -0.06 1.57 0.36 0.59 0.93 0.64 

HTZ85285 Biased 2 4.40 4.01 3.50 0.19 1.23 -0.01 1.59 0.00 0.96 0.45 0.19 

HTZ85286 Biased 2 5.28 4.23 4.35 -0.06 1.12 0.06 2.22 0.00 0.22 0.51 0.23 

HTZ85287 Biased 2 7.56 6.81 15.22 0.96 1.32 0.14 1.76 0.29 0.77 0.90 0.62 

HTZ85288 Biased 2 3.34 3.81 9.50 0.57 1.17 -0.17 1.79 0.00 0.13 0.52 0.29 
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Post-Remedial Action Report and Final Status Survey Evaluaiton for the Accessible Soils within the St. Louis Downtown Site Vicinity 
Property Thomas and Proetz Lumber Company (DT-10) 

SU-1 Class 1 Excavation Surface Soil Data (Continued) 

Sample ID Type 
HTZ Area

2 
(m ) 

Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORE  SORN  

HTZ94776 Biased 1 2.22 1.19 3.53 0.01 0.74 0.84 1.02 -0.01 0.00 0.27 0.04 
HTZ94777 Biased 1 6.96 5.78 6.94 0.19 1.58 2.37 1.74 0.31 0.42 0.76 0.48 
HTZ94778 Biased 1 3.27 3.50 4.62 0.24 1.72 1.53 1.39 0.13 0.50 0.44 0.21 
HTZ94779 Biased 1 6.72 5.58 6.48 0.10 9.14 12.90 8.36 -0.13 1.63 1.44 1.16 
HTZ94780 Biased 1 6.11 5.23 6.88 0.28 1.76 1.34 1.83 0.46 0.16 0.66 0.38 
SLD85060 Biased - 4.76 3.40 9.34 0.59 0.79 -0.17 0.96 0.00 0.00 0.56 0.29 
SLD85205 Biased - 8.23 17.00 12.12 0.79 0.88 -0.38 1.41 0.86 1.16 1.43 1.22 
SLD85206 Biased - 3.89 6.48 9.82 0.71 0.75 -0.43 1.16 0.20 0.00 0.68 0.47 
SLD85207 Biased - 5.89 12.74 8.99 0.55 0.83 -0.66 1.72 0.75 0.89 1.08 0.87 
SLD85208 Biased - 6.11 10.04 12.06 0.85 1.28 -0.22 1.25 0.45 0.37 1.00 0.76 
SLD85209 Biased - 6.51 13.41 13.79 0.84 1.24 -0.16 1.91 0.60 0.61 1.25 1.02 
SLD85210 Biased - 6.30 19.82 8.88 0.53 0.78 -0.54 1.47 0.79 0.94 1.55 1.34 
SLD85211 Biased - 5.71 4.74 10.03 0.60 1.09 -0.42 0.59 0.66 0.19 0.65 0.37 
SLD85212 Biased - 5.49 4.68 10.40 0.59 0.64 -0.49 0.96 0.11 0.01 0.62 0.36 
SLD85213 Biased - 5.90 6.60 15.03 1.06 1.30 -0.11 1.44 0.52 0.75 0.83 0.60 
SLD85214 Biased - 6.36 10.91 11.37 0.88 1.40 -0.27 1.05 0.52 0.16 1.05 0.82 
SLD85263 Biased - 3.71 5.18 17.79 0.04 1.44 -0.19 0.63 0.00 0.45 0.80 0.57 
SLD85264 Biased - 4.08 5.78 3.99 0.52 0.77 0.49 0.72 0.23 0.64 0.52 0.31 
SLD85265 Biased - 3.97 3.34 9.07 0.45 0.98 0.86 1.17 -0.33 0.21 0.51 0.25 
SLD85267 Biased - 3.02 2.69 3.21 0.08 0.68 0.62 0.91 -0.08 0.37 0.31 0.09 
SLD77212 Systematic - 0.96 0.97 0.97 -0.05 0.87 0.78 1.11 0.22 0.26 0.14 0.00 
SLD77213 Systematic - 1.73 2.42 3.06 0.03 1.18 0.96 1.44 0.08 0.19 0.30 0.07 
SLD78994 Systematic - 2.23 3.04 6.99 0.50 0.57 0.95 2.07 0.23 0.00 0.41 0.18 
SLD78997 Systematic - 0.96 1.17 0.57 0.15 0.56 0.46 0.71 0.00 0.06 0.13 0.00 
SLD79000 Systematic - 3.52 3.04 2.51 0.24 1.00 0.86 1.30 0.02 0.12 0.35 0.09 
5LD79003 Systematic - 4,40 4.63 4.23 -0.05 097 1.08 1.53 0.52 0.00 0.46 0.24 
SLD79006 Systematic - 2.14 3.45 4.90 0.36 0.82 0.90 1.78 0.07 0.00 0.39 0.17 
SLD85152 Systematic - 3.72 3.29 2.56 -0.04 1.01 0.98 1.21 0.19 0.09 0.37 0.11 
SLD85I56 Systematic - 5.10 4.21 4.17 0.67 1.49 1.05 1.28 0.04 0.23 0.52 0.24 
SLD85158 Systematic - 4.20 5.14 4.13 0.37 1.99 0.99 1.86 0.23 0.12 0.56 0.33 
SLD85160 Systematic - 2.67 2.40 18.93 1.18 1.28 0.76 1.01 0.00 0.49 0.64 0.39 
SLD85162 Systematic - 6.13 5.56 16.29 1.03 1.19 1.19 1.34 0.13 0.29 0.81 0.55 
SLD85164 Systematic - 2.93 2.88 3.10 0.14 0.88 0.77 1.10 0.00 0.34 0.32 0.10 
SLD85167 Systematic - 3.29 2.86 2.65 0.28 0.97 0.90 1.95 0.01 0.24 0.34 0.09 
SLD85169 Systematic - 5.53 4.85 6.50 0.49 1.14 1.06 2.22 0.00 0.24 0.57 0.30 
SLD85171 Systematic - 1.57 1.15 3.36 0.31 0.50 0.50 0.65 0.00 0.00 0.21 0.04 
SLD85174 Systematic - 9.48 7.72 6.79 0.78 1.37 0.96 0.78 0.39 0.36 0.86 0.57 
SLD85176 Systematic - 4.01 3.26 9.80 0.67 1.48 0.93 2.64 0.14 0.66 0.56 0.28 
SLD95119 Systematic - 3.08 3.68 3.41 0.15 2.45 1.47 2.45 -0.01 0.39 0.48 0.25 

Notes: 
Results are expressed in pC /g; SOR values are unitless. 
Negative results are less than the laboratory system's background level. 
Values reported to two decimal places regardless of the number of significant digits. 
Subsurface SOR N  calculation used for excavation surface samples. 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity Property Thomas 

and Proetz Lumber Company (DT-10) 

Table A-5-2. SU-1 Subsurface Soil Data Summary 

Background Reference Area Soil Data Summary 

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

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.29 
Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 - 
St. Dev. 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.35 

No. Samples 32 32 32 32 32 32 32 32 32 32 

Sl1 1 Subsurface Data Summary 

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

Mean 3.06 2.89 3.75 0.20 1.12 0.97 1.32 0.06 0.23 0.38 0.14 
Median 3.00 3.02 2.54 0.13 1.02 0.97 1.26 0.08 0.19 0.38 0.14 
St. Dev. 1.05 0.99 3.93 0.29 0.42 0.19 0.39 0.12 0.30 0.12 0.10 

No. Samples 26 26 26 26 26 26 26 26 26 26 26 
Maximum 5.32 5.00 18.72 1.24 2.31 1.33 2.49 0.29 0.86 0.69 0.44 

Range 4.12 4.81 17.90 1.24 1.87 0.73 1.79 0.29 0.86 0.53 0.44 

SU-1 Subsurface Soil Data 

Sample ID Station ID 
Depth (ft 

bgs) 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG SORN  

SLD78995 SLD78994 1.5-2.0 1.40 2.26 1.57 0.12 1.05 0.86 1.36 0.14 0.08 0.25 0.02 

SLD78996 SLD78994 2.5-3.0 1.19 2.44 1.38 0.20 1.46 0.71 1.19 0.17 -0.04 0.29 0.06 
SLD78998 SLD78997 1.5-2.0 3.15 3.09 2.33 0.24 0.91 0.88 1.34 0.11 0.47 0.32 0.09 
SLD78999 SLD78997 2.5-3.0 1.72 2.12 1.13 -0.10 0.94 0.70 1.43 0.04 -0.27 0.23 0.01 
SLD79001 SLD79000 1.5-2.0 3.65 3.30 2.33 0.06 1.09 0.86 1.23 0.08 0.18 0.36 0.11 
SLD79004 SLD79003 1.5-2.0 4.40 5.00 2.58 -0.02 1.94 1.17 2.49 0.16 0.10 0.51 0.28 
SLD79007 SLD79006 1.5-2.0 2.53 3.64 4.31 0.10 0.85 1.07 2.12 0.17 0.23 0.40 0.18 
SLD85 153 SLD85152 3.5-4.0 3.88 4.34 2.45 0.23 0.90 1.13 1.44 0.23 0.38 0.41 0.19 
SLD85154 SLD85152 5.5-6.0 2.98 3.21 2.14 0.13 1.04 0.88 0.79 0.03 0.19 0.33 0.10 
SLD85157 SLD85 156 2.5-3.0 5.32 3.68 3.77 0.07 1.36 1.09 1.23 0.16 0.30 0.52 0.23 
SLD85159 SLD85 158 2.5-3.0 2.17 1.49 1.59 0.13 0.90 0.78 1.29 0.09 0.45 0.24 0.00 
SLD85161 SLD85160 2.0-2.5 2.44 3.09 6.91 0.42 1.81 0.96 0.97 0.08 0.32 0.46 0.23 
SLD85163 SLD85 162 3.5-4.0 2.77 0.18 13.44 0.82 1.19 1.19 1.72 -0.05 0.53 0.53 0.26 
SLD85165 SLD85I64 3.0-3.5 2.96 3.38 2.98 -0.03 2.31 1.33 1.75 -0.08 -0.38 0.44 0.21 
SLD85166 SLD85164 5.0-5.5 3.55 3.91 2.63 0.18 1.38 1.13 1.00 0.13 0.20 0.41 0.17 
SLD85 168 SLD85167 3.0-3.5 2.40 1.97 1.91 -0.10 0.79 0.84 1.32 0.08 0.67 0.25 0.01 
SLD85170 SLD85169 2.0-2.5 4.58 2.94 2.94 0.17 1.34 1.05 1.24 0.07 0.86 0.45 0.17 
SLD85 1 72 SLD8517 1 1.5-2.0 3.89 2.78 4.61 0.13 0.74 1.11 1.28 0.16 0.16 0.43 0.15 
SLD85175 SLD85174 2.5-3.0 3.72 3.48 2.50 0.37 1.20 1.01 1.68 -0.15 0.47 0.38 0.13 
SLD85 1 77 SLD85176 2.5-3.0 2.45 2.52 1.30 0.19 0.44 0.70 1.04 -0.13 0.49 0.24 0.04 
SLD85178 SLD85176 4.5-5.0 4.16 2.83 3.49 0.02 1.00 1.25 1.06 -0.09 -0.16 0.43 0.15 
SLD85179 SLD85 176 5.5-6.0 3.78 3.61 3.45 0.47 1.01 0.97 1.36 -0.07 -0.04 0.39 0.15 
SLD85266 SLD85265 1.0-1.5 3.73 3.32 18.72 1.24 0.52 0.96 1.13 0.15 0.17 0.69 0.44 
SLD85268 SLD85267 2.0-2.5 3.02 2.57 4.23 0.12 0.97 0.82 1.16 0.29 0.59 0.35 0.10 
SLD95120 SLD95119 1.5-2.0 1.27 1.28 0.82 0.02 0.80 0.60 0.70 0.03 0.10 0.15 0.00 
SLD95121 SLD95119 2.5-3.0 2.55 2.61 1.92 0.01 1.08 1.18 1.02 -0.11 -0.17 0.29 0.07 

Notes: 
Results are expressed in pCi/g; SOR values are unit ess. 

Negative results are less than the laboratory system s background level. 
Values reported to two decimal places regardless of the number of significant digits. 

A-5-3 
P: \MARSSIM\SLDS \DT 10 Proetz Lumber\PRAR\Revised Rev 0 - July 2010 \Att5 Soil Eval DT-I0 PRAR-FSSE Rev0 July2010 	 REVISION 0 



Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity 

Property Thomas and Proetz Lumber Company (DT-10) 

Table A-5-3. SU-2 Class 1 Excavation Surface Soil Data Summary 

Background Reference Area Soil Data Summary 
Statistic Ra-226 Th-230 11-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG  

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 
Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 - 
St. Dev. 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 

No. Samples 32 32 32 32 32 32 32 32 32 32 

SU-2 Class 1 Excavation Surface Soil Data Summary 
Statistic Type Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORE  SOHN  

Mean Systematic 3.80 3.86 6.44 0.38 0.82 0.86 1.27 0.03 0.13 0.47 0.24 
Median Systematic 4.03 3.41 4.77 0.35 0.84 0.93 1.33 0.03 0.19 0.46 0.20 
St. Dev. Systematic 1.07 1.57 6.04 0.37 0.31 0.22 0.23 0.12 0.29 0.16 0.16 

No. Samples Systematic 18 18 18 18 18 18 18 18 18 18 18 
Maximum All 10.07 15.86 39.36 2.47 1.81 1.53 2.22 0.70 1.10 1.35 1.08 

Range All 8.26 13.62 37.98 2.47 1.48 1.14 1.55 0.70 1.10 1.13 1.06 

SU-2 Class 1 Excavation Surface Soil Data 

Sample ID Type 
HTZ Area

2 
(m ) 

Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORB  SOHN  

HTZ84069 Biased 1 6.79 15.86 7.94 0.22 1.41 0.98 1.70 0.64 0.54 1.31 1.08 

HTZ84070 Biased 1 3.80 3.24 7.65 0.62 1.18 1.05 0.67 0.12 0.33 0.48 0.22 
HTZ84085 Biased 1 3.46 4.54 19.85 1.40 0.89 0.95 1.06 0.14 -0.64 0.76 0.54 
HTZ84086 Biased 1 4.11 4.69 11.82 0.66 1.18 0.94 1.41 0.21 0.00 0.63 0.40 
HTZ84087 Biased 2 5.65 7.26 12.14 0.87 1.40 1.23 1.05 0.70 1.10 0.82 0.59 
HTZ84088 Biased 1 5.53 4.72 26.84 1.79 1.10 0.92 1.77 -0.13 0.15 0.98 0.69 
11TZ84089 Bidsckl 1 5.78 11.64 10.83 0.61 0.91 1.03 2.03 0.01 0.66 1.06 0.84 
HTZ84090 Biased 1 4.81 5.55 7.87 0.54 0.47 0.53 1.39 0.09 0.41 0.56 0.37 
HTZ84091 Biased 1 4.85 4.40 22.87 0.94 1.12 1.08 1.36 0.07 0.52 0.85 0.60 
HTZ84092 Biased 1 3.48 3.32 2.17 0.07 1.10 0.94 1.32 0.06 0.27 0.35 0.11 
HTZ84093 Biased 1 3.12 2.71 7.07 0.52 0.97 0.74 1.79 0.02 0.87 0.41 0.16 
HTZ84094 Biased 2 10.07 9.00 20.95 1.01 0.50 0.90 0.97 0.54 0.94 1.15 0.88 
HTZ84095 Biased 1 7.05 5.60 4.78 0.21 1.15 1.24 1.51 0.36 0.81 0.65 0.37 
HTZ84096 Biased 1 5.18 5.11 4.46 0.22 0.96 1.14 1.53 0.03 -0.27 0.51 0.28 
HTZ85283 Biased 1 8.02 6.36 5.55 0.27 1.64 1.05 2.17 0.44 0.46 0.75 0.47 
HTZ85284 Biased 1 8.05 5.69 5.95 0.83 1.18 1.03 1.31 0.35 0.05 0.73 0.45 
HTZ85289 Biased 2 5.49 5.81 32.66 1.71 1.06 0.73 1.12 0.20 0.69 1.11 0.88 
HTZ85290 Biased 1 6.17 5.19 6.98 0.45 1.22 1.33 1.38 0.33 0.83 0.64 0.36 
HTZ85291 Biased 1 4.16 4.97 15.75 0.97 1.26 1.07 1.76 0.09 0.97 0.73 0.50 
HTZ85292 Biased 1 7.08 5.84 6.31 0.27 1.02 1.03 1.20 0.11 0.79 0.67 0.39 
HTZ85293 Biased 1 4.30 3.36 3.06 0.14 1.06 1.03 1.47 -0.09 0.41 0.42 0.14 
HTZ85294 Biased 1 7.48 6.49 4.86 0.41 1.81 1.35 2.22 0.32 0.89 0.72 0.43 
HTZ85296 Biased 1 9.60 5.32 7.02 0.53 1.11 1.39 1.17 0.27 1.04 0.87 0.60 
HTZ85297 Biased 2 6.51 5.20 5.63 0.37 1.02 1.40 1.08 0.24 0.59 0.64 0.36 
HTZ85298 Biased 1 4.69 3.36 3.61 0.10 0.95 1.11 1.16 0.14 0.19 0.46 0.18 
HTZ85299 Biased 2 5.19 4.18 5.67 0.29 1.21 1.53 1.41 -0.15 0.66 0.56 0.28 
HTZ85305 Biased 8 4.65 4.17 4.34 0.39 1.34 0.97 0.75 0.24 -0.16 0.49 0.22 
HTZ85306 Biased 2 8.70 6.99 23.45 1.37 1.36 0.98 1.73 0.41 0.76 1.14 0.85 
HTZ85307 Biased 1 9.10 8.01 20.41 1.19 0.96 1.04 1.44 0.34 0.81 1.08 0.81 
HTZ85309 Biased 1 2.80 3.43 2.73 0.13 1.04 0.90 1.17 0.06 0.27 0.35 0.12 
HTZ85310 Biased 1 2.00 2.24 1.38 0.21 0.61 0.66 0.91 0.05 -0.07 0.22 0.02 
HTZ85311 Biased 1 3.78 3.79 3.96 0.08 0.94 0.92 1.38 0.19 -0.10 0.39 0.17 
HTZ85312 Biased 1 4.45 3.80 3.26 0.10 0.81 1.05 1.17 _ 0.13 0.11 0.43 0.17 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity 

Property Thomas and Proetz Lumber Company (DT-10)  

SU-2 Class 1 Excavation Surface Soil Data (Continued) 

Sample ID Type 
HTZ Area

2 
(m ) 

Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORE  SORN  

HTZ94775 Biased 1 8.16 8.83 7.24 0.75 1.12 0.84 1.38 -0.17 0.10 0.81 0.58 

SLD85525 Biased - 7.36 6.39 39.36 2.47 1.16 1.02 1.48 0.28 0.61 1.35 1.07 

SLD85528 Biased - 3.52 2.36 18.49 0.98 1.29 0.93 1.28 0.15 0.07 0.69 0.40 

SLD85215 Systematic - 3.39 4.01 2.69 0.24 0.33 0.73 1.59 0.05 0.24 0.37 0.16 

SLD85219 Systematic - 4.54 4.71 8.19 0.59 1.37 1.00 1.35 0.03 -0.06 0.57 0.34 

SLD85221 Systematic - 4.09 4.10 5.63 0.37 1.33 1.02 1.44 0.18 0.43 0.47 0.24 

SLD85223 Systematic - 3.03 2.27 2.55 0.11 0.79 0.89 1.02 -0.10 0.29 0.31 0.04 

5LD85225 Systematic - 4.76 4.44 5.36 0.45 0.58 0.71 0.84 0.20 0.13 0.47 0.25 

5LD85227 Systematic - 3.97 3.28 27.68 1.57 1.05 1.01 1.32 -0.01 -0.04 0.89 0.62 

SLD85233 Systematic - 1.82 2.59 2.00 0.16 0.45 0.39 0.96 0.09 -0.06 0.24 0.05 

5LD85235 Systematic - 4.83 3.31 5.57 0.43 0.75 0.95 1.38 0.12 0.19 0.50 0.22 

SLD85237 Systematic - 5.10 5.61 4.73 0.37 0.94 1.03 1.35 -0.03 0.41 0.54 0.32 

SLD85239 Systematic - 4.41 2.87 4.82 -0.14 0.88 0.91 1.05 -0.05 0.36 0.45 0.18 

SLD85243 Systematic - 3.23 2.40 2.78 0.12 0.66 1.02 1.28 0.02 -0.07 0.34 0.06 

SLD85245 Systematic - 3.07 2.82 6.20 0.34 0.94 0.74 0.93 -0.10 0.19 0.39 0.15 

SLD85247 Systematic - 2.37 2.82 14.70 0.74 1.27 1.06 1.66 0.16 0.36 0.57 0.34 

SLD85249 Systematic - 4.30 3.51 3.89 0.16 0.94 0.98 1.46 -0.02 -0.79 0.43 0.16 

SLD85251 Systematic - 1.80 3.02 4.52 0.18 0.51 0.42 1.37 0.04 0.06 0.33 0.13 

5LD85255 Systematic - 4.72 8.91 7.19 0.52 0.50 0.65 1.28 0.23 0.27 0.78 0.58 

SLD85257 Systematic - 5.25 5.01 4.61 0.12 0.95 1.22 1.41 -0.20 0.08 0.52 0.29 

SLD95122 Systematic - 3.68 3.78 2.79 0.58 0.60 0.73 1.18 -0.11 0.43 0.36 0.15 

Notes: 
Results are expressed in pClg; SOR values are unit ess. 
Negative results are less than the laboratory system's background level. 
Values reported to two decimal places regardless of the number of significant digits. 
Subsurface SOR N  calculation used tbr excavation surface samples. 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity Property 
Thomas and Proetz Lumber Company (DT-10) 

Table A-5-4. SU-2 Excavation Subsurface Soil Data Summary 

Background Reference Area Soil Data Summary 
Statistic Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG 

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.29 
Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 - 
St. Dev. 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.35 

No. Samples 32 32 32 32 32 32 32 32 32 32 

SU-2 Subsurface Soil Data Summary 
Statistic Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG SORN  

Mean 3.27 3.07 5.19 0.34 1.07 0.91 1.38 0.07 0.15 0.41 0.17 
Median 3.09 2.84 3.10 0.22 1.10 0.91 1.26 0.02 0.18 0.36 0.12 
St. Dev. 1.55 1.18 6.26 0.38 0.31 0.21 0.50 0.15 0.32 0.19 0.17 

No. Samples 30 30 30 30 30 30 30 30 30 30 30 
Maximum 7.45 6.81 29.46 1.77 1.64 1.23 2.59 0.40 0.84 0.97 0.70 

Range 6.62 5.69 28.53 1.77 1.15 0.84 2.33 0.40 0.84 0.82 0.69 

SU-2 Subsurface Soil Data 

Sample ID Station ID 
Depth 

(ft bgs) 
Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORE  SORN  

5LD85216 5LD85215 3.0-3.5 1.24 1.99 0.94 -0.04 1.22 0.88 1.20 -0.10 0.17 0.23 0.01 
SLD85217 5LD85215 3.5-4.0 2.05 2.44 1.87 0.17 1.02 0.79 1.47 0.03 -0.18 0.27 0.04 
SLD85218 SLD85215 5.5-6.0 1.94 2.84 1.56 -0.02 1.09 0.68 1.43 -0.03 0.13 0.29 0.06 
SLD85220 SLD85219 4.0-4.5 1.90 2.07 1.90 0.09 1.29 0.95 1.29 -0.05 0.22 0.26 0.03 
SLD85222 SLD85221 3.5-4.0 2.53 2.37 2.28 0.09 0.86 0.75 0.90 0.09 0.30 0.27 0.05 
5LD85224 SLD85223 1.5-2.0 4.07 2.84 3.33 0.28 1.64 1.23 2.59 0.40 0.84 0.45 0.16 
5LD85226 SLD85225 3.0-3.5 4.92 4.12 2.99 0.23 1.10 0.92 1.13 0.29 0.23 0.46 0.18 
5LD85228 SLD85227 2.5-3.0 3.93 3.57 13.16 0.86 1.08 1.19 1.63 0.15 0.15 0.60 0.36 
SLD85229 5LD85227 4.5-5.0 1.39 2.11 2.81 0.11 0.60 0.50 1.04 -0.07 0.21 0.24 0.04 
SLD85234 5LD85233 2.0-2.5 2.98 2.45 2.80 0.03 1.35 0.86 0.98 0.01 0.50 0.34 0.08 
SLD85236 SLD85235 4.0-4.5 4.40 3.23 2.61 0.51 1.43 0.91 1.55 0.05 0.11 0.44 0.15 
SLD85238 SLD85237 3.5-4.0 3.92 3.28 1.97 0.44 0.61 0.89 0.97 -0.23 0.14 0.36 0.10 
SLD85240 SLD85239 3.5-4.0 2.12 2.68 2.17 0.11 0.53 0.54 1.20 -0.03 -0.34 0.26 0.06 
SLD85241 SLD85239 5.0-5.5 3.39 2.77 1.69 0.16 1.21 1.21 1.67 -0.02 -0.78 0.34 0.08 
5LD85244 SLD85243 2.5-3.0 7.45 6.81 4.77 0.22 1.31 0.98 1.37 0.19 -0.09 0.68 0.41 
5LD85246 5LD85245 1.5-2.0 1.13 2.03 1.13 0.13 0.68 0.78 0.87 0.00 0.39 0.21 0.01 
5LD85248 5LD85247 1.5-2.0 1.89 2.39 3.32 0.35 0.78 0.88 1.21 0.08 0.08 0.28 0.07 
5LD85250 SLD85249 3.0-3.5 2.90 1.63 2.05 0.61 1.10 1.19 1.24 0.12 0.64 0.31 0.04 
5LD85252 SLD85251 1.5-2.0 2.07 2.65 5.96 0.35 1.31 0.75 0.93 -0.03 0.08 0.38 0.15 
SLD85253 SLD85251 3.5-4.0 2.67 2.88 4.17 0.25 1.36 1.03 1.47 -0.09 0.30 0.37 0.14 
5LD85254 SLD85251 4.5-5.0 2.18 2.14 3.48 0.09 0.70 0.80 0.95 0.02 0.21 0.27 0.05 
SLD85256 5LD85255 2.0-2.5 0.82 1.12 2.36 0.10 0.50 0.39 0.26 0.01 0.17 0.15 0.02 
5LD85258 SLD85257 2.5-3.0 5.51 3.82 3.21 0.65 1.14 1.11 2.32 0.18 -0.67 0.51 0.23 
5LD85526 5LD85525 0.5-1.0 4.66 3.36 29.46 1.77 0.94 1.11 1.22 0.00 0.32 0.97 0.70 
SLD85527 5LD85525 1.0-1.5 4.87 3.49 22.33 1.17 1.42 1.11 2.11 0.14 0.35 0.87 0.58 
SLD85529 5LD85528 0.5-1.0 3.19 3.55 7.40 0.49 0.96 0.88 1.31 0.29 0.19 0.45 0.23 
SLD85530 5LD85528 1.0-1.5 3.71 3.95 8.62 0.20 1.15 1.00 2.17 -0.04 0.29 0.51 0.28 
5LD85531 SLD85528 1.5-2.0 4.70 5.52 7.02 0.41 1.54 1.08 1.88 0.21 0.33 0.61 0.38 
5LD95123 SLD95122 1.5-2.0 4.47 3.08 3.98 0.31 0.97 0.93 1.08 0.38 0.11 0.44 0.16 
5LD95124 5LD95122 2.0-2.5 5.12 5.05 4.35 0.12 1.38 1.09 1.97 0.29 0.14 0.52 0.28 
Notes: 
Results are expressed in pCi g; SOR values are unitless. 

Negative results are less than the laboratory system's background level. 

Values reported to two decimal places regardless of the number of significant digits. 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity Property 
Thomas and Proetz Lumber Company (DT-I0) 

Table A-5-5. SU-3 Class 2 Surface Soil Data Summary 

Background Reference Area Soil Data Summary 

Statistic Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG 
Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.82 

Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.76 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 - 
St. Dev. 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.21 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.95 

No. Samples 32 32 32 32 32 32 32 32 32 32 

SU 3 Class 2 Surface Soil Data Summary 

Statistic Type Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORE  SORN 

Mean Systematic 1.24 3.22 2.04 0.16 0.46 0.30 0.53 0.10 0.06 0.43 0.15 

Median Systematic 0.93 2.92 1.49 0.12 0.29 0.14 0.41 0.07 0.03 0.46 0.11 

Std. Dev. Systematic 0.77 1.98 1.35 0.10 0.44 0.28 0.38 0.10 0.18 0.21 0.15 

No. samples Systematic 18 18 18 18 18 18 18 18 18 18 18 

Maximum All 3.44 9.24 4.95 0.42 1.75 1.13 1.47 0.36 0.56 0.75 0.55 

Range All 2.77 8.00 4.27 0.36 1.75 1.05 _ 	1.35 0.36 0.56 0.64 0.55 

SU-3 Class 2 Surface Soil Data 

Sample ID Type 
HTZ Area 

(m
2
) 

Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORE  SORN 

HTZ00437 Biased 1 0.99 1.60 1.25 0.11 0.32 0.25 0.47 0.10 0.07 0.41 0.00 

HTZ84063 Biased 1 1.76 2.16 3.27 -0.10 0.93 1.08 0.97 0.04 0.14 0.71 0.11 

SLD80378 Biased - 1.06 2.25 0.78 0.14 0.09 0.12 0.59 -0.02 -0.13 0.49 0.06 

SLD80447 Biased - 3.13 1.89 1.58 0.09 0.29 0.20 0.29 -0.11 -0.25 0.71 0.07 

SLD80443 Biased - 5.60 4.19 11.87 1.11 1.37 1.10 1.41 -0.15 -0.59 1.63 0.83 

SLD80382 Biased - 2.42 3.00 3.33 0.28 0.33 0.35 0.60 -0.06 0.25 0.74 0.25 

SLD76964a  Biased - 9.22 9.12 16.25 0.85 0.83 0.48 1.16 0.59 0.44 1.00 0.77 

SLD76967a  Biased - 5.31 8.49 5.52 0.51 0.98 0.83 0.86 0.50 0.55 0.74 0.52 

SLD78047 Biased - 1.59 2.85 1.39 -0.06 0.31 0.20 0.68 0.03 0.26 0.66 0.18 

SLD78049 Biased - 2.42 4.19 1.45 0.10 0.04 0.17 0.54 0.17 0.23 0.90 0.45 

SLD78051 Biased - 4.01 3.84 3.44 0.27 0.31 0.44 0.97 -0.02 0.44 0.96 0.42 

5LD78287 Biased - 1.91 2.12 2.07 0.04 0.57 0.35 0.98 0.07 0.17 0.58 0.05 

SLD78954 Biased - 5.21 5.71 12.62 0.66 1.07 0.84 2.06 0.39 0.90 1.61 0.98 

SLD85180 Biased - 1.85 2.08 1.69 0.07 0.42 0.36 0.56 0.09 -0.16 0.53 0.03 

SLD85182 Biased - 1.04 1.80 0.63 0.01 0.36 0.18 0.42 0.05 0.12 0.44 0.00 

SLD07207 Systematic - 0.98 3.29 1.39 0.14 0.29 0.10 0.14 0.11 0.23 0.74 0.27 

SLD07209a  Systematic - 1.67 6.06 2.37 0.28 0.55 0.32 0.14 0.36 0.56 0.49 0.29 

SLD07211 a  Systematic - 1.08 1.37 2.40 0.11 0.45 0.65 0.74 0.09 0.19 0.18 0.02 

SLD07213a  Systematic - 2.25 4.62 4.77 0.19 0.83 0.43 0.67 -0.04 0.22 0.46 0.25 

SLD07215 a  Systematic - 3.44 9.24 4.57 0.42 0.61 0.43 0.95 0.28 -0.11 0.75 0.55 

SLD07217 a  Systematic - 1.04 2.88 1.37 0.10 0.00 0.13 0.27 0.19 0.03 0.23 0.06 

SLD07219a  Systematic - 1.86 3.07 2.26 0.19 1.75 1.13 1.04 0.23 0.22 0.37 0.14 

SLD07221 Systematic - 0.67 1.40 0.92 . 0.12 0.05 0.10 0.15 0.01 0.04 0.32 0.00 

SLD07223 a  Systematic - 1.20 3.94 0.78 0.12 0.79 0.48 0.82 0.09 -0.12 0.33 0.13 

SLD07227 Systematic - 0.74 2.08 1.86 0.06 0.19 0.12 0.23 0.00 0.18 0.49 0.04 

SLD07229a  Systematic - 0.69 2.08 1.25 0.06 0.29 0.10 0.80 0.01 -0.07 0.18 0.01 

SLD07231 a  Systematic - 0.74 1.32 1.47 0.08 0.09 0.08 0.12 0.03 -0.05 0.12 0.00 

SLD07233a  Systematic - 0.70 1.24 0.68 0.10 0.23 0.16 0.39 0.10 0.07 0.11 0.00 

SLD07235 Systematic - 0.73 2.95 1.79 0.17 0.05 0.13 0.41 0.05 -0.16 0.65 0.21 

SLD07237 Systematic - 0.67 3.40 1.32 0.10 0.23 0.14 0.41 0.05 -0.07 0.75 0.29 

SLD07243 Sybtclitatie - 0.88 2.24 1.51 0.15 0.52 0.13 0.31 0.09 -0.01 0.58 0.06 

SLD07245 Systematic - 0.72 2.40 1.04 0.09 0.20 0.13 0.43 0.06 -0.07 0.54 0.09 

SLD07249a  Systematic - 2.24 4.35 4.95 0.35 1.08 0.64 1.47 0.05 0.05 0.46 0.23 

Values reported to two decimal places regardless of the number of significant digits. 
° Surface sample collected below cover material used subsurface SOR calculation. 
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Table A-5-6. SU-3 Subsurface Soil Data Summary 

Background Reference Area Soil Data Summary 
Statistic Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG 

Mean 2.78 1.94 1.44 0.09 1.09 0.95 1.16 0.14 0.89 0.29 
Median 2.53 1.66 1.16 0.08 1.07 0.97 1.10 0.11 0.98 0.27 
UCL-95 3.04 2.18 1.67 0.12 1.18 1.00 1.26 0.18 1.12 - 
St. Dev. 0.89 0.76 0.75 0.08 0.29 0.17 0.35 0.14 0.76 0.08 
Range 3.93 3.19 3.19 0.33 1.25 0.82 1.59 0.80 2.55 0.35 

No. Samples 32 32 32 32 32 32 32 32 32 32 

SU-3 Subsurface Soil Data Summary 
Statistic Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORE  SORN  

Mean 2.84 3.39 5.18 0.30 1.02 0.85 1.26 0.24 0.26 0.41 0.19 
Median 2.55 2.88 2.26 0.17 0.95 0.85 1.25 0.15 0.18 0.34 0.09 
St. Dev. 1.69 1.86 6.43 0.33 0.38 0.27 0.42 0.41 0.40 0.25 0.23 

No. Samples 47 47 47 47 47 47 47 47 47 47 47 
Maximum 8.30 9.23 25.56 1.25 2.22 1.59 2.14 2.04 1.90 1.21 0.97 

Range 7.77 8.54 25.56 1.25 1.89 1.33 1.57 2.04 1.90 1.12 0.97 

SU-3 Subsurface Soil Data 

Sample ID Station ID 
Depth 
(ft bgs) 

Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORE  SORN 

HTZ00438 HTZ00437 0.5-1.0 0.97 2.94 1.20 0.12 0.72 0.26 0.69 0.05 0.18 0.27 0.07 
HTZ84064 HTZ84063 1.5-2.0 8.30 6.86 14.51 1.04 1.52 1.14 1.52 0.27 0.12 0.94 0.66 

SLD07208 SLD07207 1.5-2.0 4.43 8.51 16.37 0.73 2.22 1.15 1.65 0.50 0.33 1.04 0.81 

SLD07210 SLD07209 2.0-2.5 2.79 3.17 2.72 0.20 0.83 1.07 1.31 0.07 0.42 0.34 0.12 
SLD07212 SLD07211 2.0-2.5 1.76 2.88 1.49 0.23 1.19 0.90 1.41 0.12 -0.07 0.30 0.07 
SLD07214 SLD07213 2.0-2.5 0.95 1.08 1.34 0.11 0.56 0.84 0.65 0.07 -0.36 0.15 0.00 
SLD07216 SLD07215 1.6-2.1 4.01 2.40 7.24 0.46 0.88 0.97 0.61 0.15 -0.35 0.48 0.20 
SLD07218 SLD07217 2.0-2.5 2.09 2.65 2.26 0.13 1.06 1.09 1.44 0.18 0.12 0.29 0.07 
SLD07220 SLD07219 2.0-2.5 1.14 2.01 0.51 0.05 1.16 1.03 1.69 0.23 -0.06 0.22 0.01 
SLD07222 SLD07221 1.5-2.0 1.64 2.43 1.59 0.17 0.91 0.77 1.05 0.31 -0.14 0.25 0.04 
SLD07224 SLD07223 2.0-2.5 1.97 3.09 1.15 0.22 1.34 0.86 1.33 0.08 0.06 0.32 0.09 
SLD07228 SLD07227 1.5-2.0 3.53 5.31 16.21 0.83 1.39 1.11 1.71 0.22 0.24 0.77 0.54 
SLD07230 SLD07229 2.0-2.5 0.53 1.41 0.82 0.00 0.84 0.39 0.61 0.13 0.14 0.17 0.00 
SLD07232 SLD07231 2.0-2.5 2.55 5.71 8.25 0.51 0.95 0.85 0.96 0.13 0.61 0.61 0.39 
SLD07234 SLD07233 2.0-2.5 3.66 3.45 4.03 0.35 0.85 1.07 1.01 0.20 -0.19 0.40 0.16 
SLD07236 SLD07235 1.0-1.5 3.82 5.40 6.18 0.35 1.89 1.11 2.01 0.21 0.08 0.61 0.38 
SLD07238 5LD07237 1.5-2.0 1.16 2.47 1.16 0.12 0.87 0.32 0.57 0.02 0.10 0.25 0.04 
SLD07244 5LD07243 1.5-2.0 0.81 1.65 0.87 0.05 0.87 0.59 0.71 0.15 0.22 0.19 0.00 
SLD07246 SLD07245 1.5-2.0 0.58 0.69 -0.05 0.08 0.33 0.54 0.62 0.11 -0.04 0.08 0.00 
SLD07250 SLD07249 2.0-2.5 2.58 3.12 3.06 0.07 1.25 0.98 1.33 0.22 0.15 0.35 0.12 
SLD80379 SLD80378 1.0-1.5 3.75 5.84 14.32 0.96 0.97 0.97 1.96 0.20 0.70 0.74 0.52 
SLD80380 SLD80378 3.2-3.7 1.31 1.45 1.33 0.01 0.43 0.79 0.80 -0.17 -0.09 0.18 0.00 
SLD80381 SLD80378 5.3-5.8 6.51 5.53 3.74 0.05 1.12 1.13 1.49 0.33 1.31 0.58 0.31 
SLD80448 SLD80447 1.5-2.0 3.05 2.52 2.26 0.21 0.93 0.77 0.61 -0.04 0.23 0.31 0.05 
SLD80449 SLD80447 3.0-3.5 2.97 2.51 2.39 0.10 1.41 1.03 1.13 0.29 0.37 0.34 0.08 
SLD80450 SLD80447 5.5-6.0 3.22 3.44 2.60 0.32 1.56 1.31 1.74 -0.04 0.81 0.39 0.15 
SLD80444 SLD80443 1.7-2.2 1.60 1.71 1.30 0.29 0.52 0.56 1.15 -0.04 -0.10 0.18 0.00 
SLD80445 5LD80443 3.2-3.7 1.71 1.79 1.45 0.19 0.94 0.81 1.25 0.00 0.52 0.21 0.00 
SLD80446 SLD80443 5.7-6.2 2.41 2.25 0.25 -0.02 1.09 0.68 1.21 -0.03 0.08 0.24 0.02 
SLD80383 SLD80382 1.7-2.2 1.61 1.83 1.43 0.15 0.53 0.68 1.15 0.08 0.03 0.20 0.00 
SLD80384 SLD80382 3.5-4.0 1.27 1.14 1.01 0.16 0.46 0.49 0.72 -0.03 -0.09 0.14 0.00 
SLD80385 SLD80382 5.0-5.6 4.74 2.79 3.72 0.05 1.40 1.16 1.26 0.52 0.20 0.48 0.20 
SLD76965 SLD76964 0.5-2.0 7.05 9.23 25.56 1.25 1.18 0.94 1.64 0.43 0.64 1.21 0.97 
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SU-3 Subsurface Soil Data (Continued) 

Sample ID Station ID Ra-226 Th-230 U-238 U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 SORG SORN  

SLD76968 SLD76967 0.5-2.0 3.34 3.22 6.94 0.39 1.42 1.14 1.23 0.20 0.01 0.46 0.22 

SLD76969 SLD76967 2.0-4.0 1.94 2.29 1.95 0.29 0.98 0.93 1.20 0.15 0.26 0.26 0.03 

SLD78048 SLD78047 1.5-2.0 3.96 3.52 19.48 1.10 1.61 0.85 1.22 0.20 0.29 0.76 0.50 

SLD78050 SLD78049 1.5-2.0 4.23 3.92 23.65 1.01 0.92 0.87 1.74 0.21 0.14 0.82 0.58 

SLD78052 SLD78051 1.5-2.0 1.77 2.72 1.92 0.24 0.72 0.51 1.06 0.15 0.40 0.27 0.06 

SLD78053 SLD78051 3.5-4.0 1.37 1.86 0.73 0.16 0.82 0.83 1.08 0.06 0.39 0.19 0.00 

SLD78288 SLD78287 1.5-2.0 3.92 4.84 4.17 0.09 0.99 0.53 1.51 0.15 0.40 0.47 0.25 

SLD78289 SLD78287 3.5-4.0 1.84 3.99 1.30 0.10 0.63 0.78 1.92 0.08 0.37 0.34 0.14 

SLD78290 SLD78287 5.5-6.0 3.13 4.17 2.26 0.03 0.71 0.60 1.32 0.11 0.00 0.37 0.16 

SLD78955 SLD78954 0.5-1.0 4.96 5.10 5.59 0.36 1.39 1.59 2.14 0.46 1.90 0.56 0.34 

SLD78956 SLD78954 3.5-4.0 1.74 2.36 1.13 0.04 0.96 0.75 1.69 2.04 0.57 0.24 0.03 

SLD78957 SLD78954 5.0-5.5 2.45 2.53 2.81 0.02 0.89 0.66 1.63 2.01 0.60 0.28 0.07 

SLD85181 SLD85180 1.5-2.0 4.04 3.73 14.89 0.76 1.03 0.93 1.02 0.31 0.10 0.64 0.39 

SLD85183 SLD85182 1.0-1.5 4.31 5.89 4.30 0.07 0.91 0.57 1.54 0.37 0.54 0.54 0.32 

Notes: 

Results are expressed in pCi/g; SOR values are unitless. 

Negative results are less than the laboratory system's background level. 

Values reported to two decimal places regardless of the number of significant digits. 
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ATTACHMENT A-6 

AREA-WEIGHTED AVERAGING AND CONFIRMATION THAT THE 
AS LOW AS REASONABLY ACHIEVABLE PRINCIPLE IS MET 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity Property 

Thomas and Proetz Lumber Company (DT-I0) 

AREA-WEIGHTED AVERAGING AND CONFIRMATION THAT THE 
AS LOW AS REASONABLY ACHIEVABLE PRINCIPLE IS MET 

SOIL SAMPLES 

The ROD allows small, localized areas of elevated radioactivity (i.e., SORN greater than one) to 
be left in place without undue risk to human health or the environment. Specifically, the 
radiological RGs contain a requirement that, for any 0.5 ft layer of soil, the concentration of 
individual radionuclides averaged over any 100 m 2  be less than or equal their limit. See Table 2 
hi the main report for the RGs. 

Since this site has multiple radionuclides of concern, this RG is applied by ensuring that the 
SORN  is less than one for an area of 100 m 2  (or less if the SU has an area of less than 100 m 2) 
that includes a localized area with an SORN value that is greater than one. This attachment 
contains the analysis of how the RG for localized elevated results is met. 

For each sample having results with an SORN greater than one, the 100 m 2  area around that 
sample is evaluated. All samples, which are of equivalent depth from the ground surface, in this 
100 m2  area are included in the evaluation. In some cases, a 100 m 2  area contains more than one 
sample result with an SORN greater than one. 

The areas assigned to samples used for the weighted average are based on GWS data and 
surrounding samples that bound the elevated samples. GWS-based biased samples were taken 
based on elevated readings during the GWS, and the area was determined at that time based on 
the area that exhibited elevated readings. The weighted areas for systematic and other biased 
samples within the 100 m2  area were assigned to be representative based on the total area 
remaining after subtracting the GWS-based samples. Typically, the remaining area is divided by 
the number of systematic samples to get the area assigned to systematic samples, and those areas 
are further subdivided to account for any other biased samples. Table A-6-1 contains the data, 
results, and associated figure for each area-weighted average calculation. The area-weighted 
SORN values are less than one, demonstrating that the radiological RG was met. 

For the 100 m 2  area associated with the railroad track near the center of the western half of 
DT-10, the samples with an SORN above one were located between railroad ties. Several biased 
samples were taken along the track to ensure the RGs were met. In addition to the 100 m 2  area 
having a weighted average SORN value less than one, a simple average of the SORN from the 
three elevated samples and the four closest samples between the rails is less than one. 

For the area associated with the structure near the center of DT-10, stations SLD85525 (samples 
SLD85525-SLD85527), SLD85528 (samples SLD85528-SLD85531), and HTZ85291 were 
oriented horizontally instead of vertically, with the first sample at the station being from the side 
wall of the excavation and others being further back into the wall. These samples were about one 
foot bgs. With stations SLD76964 (sample SLD76965) and SLD76967 being oriented vertically, 
the samples used in the analysis were those had the highest SORN at those stations; these two 
samples were also about 1.5 ft below the cover surface. 
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Table A-6-1. Calculation of Area-Weighted Average SORN 

Location 
Principle 
Survey 

Unit 

Station 
Number 

Sample 
Number 

Effective 
Surface Area 

(m2) 
SOR N 

Area-Weighted 
Average SOR 

Railroad Track, 
Near Center of 
Western Half 
(SLD85205, 
SLD85209, 
SLD85210) 

SU-1 

SLD85205 SLD85205 7 1.22 

0.66 

SLD85209 SLD85209 6 1.02 
SLD85210 SLD85210 7 1.34 
HTZ84055 HTZ84055 2 0.62 
HTZ84056 HTZ84056 1 0.77 
HTZ84077 HTZ84077 1 0.54 
HTZ84078 HTZ84078 1 0.35 
HTZ84079 HTZ84079 1 0.44 
HTZ84080 HTZ84080 1 0.24 
HTZ84084 HTZ84084 1 0.64 
SLD85060 SLD85060 6 0.29 
SLD85158 SLD85158 6 0.33 
SLD85160 SLD85160 6 0.39 
SLD85206 SLD85206 6 0.47 
SLD85207 SLD85207 6 0.87 
SLD85208 SLD85208 6 0.76 
SLD85211 SLD85211 6 0.37 
SLD85212 SLD85212 6 0.36 
SLD85213 SLD85213 6 0.60 
SLD85214 SLD85214 6 0.82 
SLD85263 SLD85263 6 0.57 
SLD78051 SLD78051 6 0.42 

Along Northern 
Edge in Eastern 

Half 
(HTZ94779) 

SU-1 

HTZ94779 HTZ94779 1 1.16 

0.12 

HTZ75407 HTZ75407 1 0.10 
HTZ94780 HTZ94780 1 0.38 
HTZ94778 HTZ94778 1 0.21 
SLD95119 S1.D95119 32 0.25 
SLD77213 SLD77213 32 0.07 
SLD78997 SLD78997 32 0.00 

Along Southern 
Edge in Eastern 

Half 
(HTZ84069) 

SU-2 

HTZ84069 HTZ84069 1 1.08 

0.37 
HTZ84070 HTZ84070 1 0.22 
SLD85245 SLD85245 49 0.15 
SLD85255 SLD85255 49 0.58 

Structure Near 
Center 

(SLD85525) 
SU-3 

SLD85525 
SLD85525 11 1.07 

0.57 

SLD85526 11 0.70 
SLD85527 11 0.58 

HTZ85291 HTZ85291 1 0.50 

SLD85528 

SLD85528 11 0.40 
SLD85529 11 0.23 
SLD85530 11 0.28 
SLD85531 11 0.38 

SLD76964 SLD76965 11 0.97 
SLD76967 SLD76967 11 _ 	0.52 
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AS LOW AS REASONABLY ACHIEVABLE ANALYSIS 

To support the following an as low as reasonably achievable (ALARA) analysis, the Table A-6-1 
areas and SORN values from the samples with an SORN above one are used to calculate their sum 
of effective surface areas (33 m 2) and their area-weighted average SORN (1.15). 

0,--%nAreaghted = (Eff.SurfaceArea)(SORN)  +  (Eff.SurfaceArea)(SORN)+... 
= 

38 
=1.15 0 UAN Sum of all Eff.SurfaceAreaswithSORN >1 	33 

An ALARA evaluation was performed consistent with NMSS Decommissioning Standard 
Review Plan (NUREG-1757) (NRC 2006) as a measure of the cost effectiveness of leaving 
small, elevated areas of soils in place versus the benefit of remediation. The cost of remediating 
the area is estimated from the average cost incurred by the remediation contractor, which does 
not include disposal since that is as separate contract (a cost that NUREG-1757 allows to be 
considered in an ALARA analysis). This average cost is $700/m 3  ($915/yd 3). For an area of 206 
m2  with excavation to a depth of 1 ft bgs, the estimated cost of remediation is approximately 
$12,000. The following formula from NUREG-1757 is used to calculate an economic benefit 
from averted dose; the result was $127 of economic benefit if this soil were remediated. Since 
the cost of remediation ($12,000) greatly exceeds the benefit ($127) of the averted dose, ALARA 
has been met. 

Conc 
x

l— e —fr  + 2)N  
BAD = $2000 X PD  X A x Dose x F x 	 

	

DCGL 	r + A 

Where: 

BAD 	Benefit from averted dose from potential remediation. 

$2,000 = Value in dollars per person-rem potentially averted, from NUREG-1757. 

PD Population density for the critical group scenario in people/m 2 . In this 
case, the population density of the City of St. Louis is 0.002 per the 2000 
U.S. Census (USCB 2007). 

A 	= Area being evaluated in m 2 . In this case, the area was 33 m 2 . 

Dose = Annual dose to an average member of the critical group from residual 
radioactivity in rem/yr. In this case, 0.025 rem/yr was conservatively used 
because the calculated doses from the elevated areas are all less than this. 

Fraction of the residual radioactivity removed by potential remediation. In 
this case, F = 1 to conservatively represent removing all residual 
radioactivity. 

Conc = Average concentration of residual radioactivity in the area being 
evaluated. In this case, 1.15 from the area-weighted average of SORN 
greater than one was used. 

DCGL = Derived concentration guideline limit. In this case, 1.0 from the SORN RG 
was used 

= Monetary discount rate. NUREG-1757 recommends 0.03/yr for doses 
associated with soil. 
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X 	= Radiological decay constant. In this case, U-238 was chosen as the 
representative decay constant of 1.55x10 -m/yr because it would give the 
most conservative result (highest present worth factor). 

= Number of years over which the collective dose will be calculated. 
NUREG-1757 recommends 1,000 for soils. 

1.15 1 — e 	n7+1 5SyM-i°  )1000 

BAD  = $2000 x 0.002 x 33 x 0.025 x 1 x 	x 	  
1 	0.03 + 1.55x10-1°  

CONSOLIDATED MATERIAL SURFACES 

Similar to area-weighting for soil samples, ANSI 13.12 and the FSSP provide for area-weighting 
of fixed-point survey results for radioactivity on surfaces. The results are averaged over an area 
of 1 m2 . Only biased fixed-point surveys had results that exceeded the screening levels. Both 
gross alpha and gross beta radioactivity results are included in the calculation even though only 
the results for gross alpha radioactivity exceeded the screening level. Table A-6-2 contains the 
results of the area-weighted averages. 

Table A-6-2. Calculation of Area-Weighted Average SORN 

Survey ID 
Effective 
Surface2 

Area (m ) 

Alpha 
(dpn3/100 em 2) 

Beta 
(dpm/100 cm2) 

Area-Weighted 
Alpha 

(dpm/100 ciii 2) 

Area-Weighted 
Beta 

(dpm/100 cm 2) 

SU-4 Concrete 
SU1-213-7 0.250 750 4308 187.50 1077.00 

SU1-2b-7-1 0.250 300 2876 75.00 719.00 
SU1-26-7-2 0.250 550 3625 137.50 906.25 
SU1-2b-7-3 0.250 100 1690 25.00 422.50 

Totals 1 -- -- 425 3125 
SU-4 Concrete 

SU1-26-8 0.333 625 2954 208.31 984.57 
SU1-26-8-1 0.333 550 3234 183.32 1077.89 
SU1-26-8-2 0.333 250 3290 83.33 1096.56 

Totals 1 -- -- 475 3159 

Biased fixed-point measurements were taken within a 1 m 2  area of SLDSDT1OSU57J1-8 since 
that measurement approached the screening level for clearance. These biased measurements were 
well below the screening levels. 

$127 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity 
Property Thomas and Proetz Lumber Company (DT-I 0) 

Table A-7-1. Final Status Survey Data For Consolidated Materials 
SU-4 Concrete Surveys 

Alpha Radiation 
e, 	es 	;on] 

0.158 	0.250 	0.0395 

Beta Radiation 
e, 	es 	emai 

0.303 	0.250 	0.0758 

Type Survey ID 
Gross 
(cpm) 

Background 
(cpm) 

Net 
(cpm) 

ciP.L.11  
100 cm2  

Gross 
(cpm) 

Background 
(cpm) 

Net 
(cpm) 

&RI 
100 cm2  

Systematic SUIP1-01-1 2 2 0 6 346 238 108 1,141 
Systematic SUIPI-01-2 2 2 0 6 348 238 110 1,162 
Systematic SU1P1-01-3 5 2 3 67 330 238 92 972 

Systematic SU1P1-01-4 2 2 0 6 280 238 42 444 
e, 	e, 	;mai 

0.118 	0.250 	0.0295 

e, 	e, 	emai 
0.235 	0.250 	0.0588 

Type Survey ID 
Gross 
(cpm) 

Background 
(cpm) 

Net 
(cpm) 

AM 
100 cm2  

Gross 
(cpm) 

Background 
(cpm) 

Net 
(cpm) 

OM 
100 cm2  

Systematic TPSU1c01-1 4 0 4 108 288 187 101 1,375 
Systematic TPSU1c01-2 0 0 0 0 260 187 73 994 
Systematic TPSUIc01-3 2 0 2 54 252 187 65 885 
Systematic TPSUI c01-4 2 0 2 54 264 187 77 1,049 
Systematic TPSU1c01-5 3 0 3 81 248 187 61 831 

Systematic TPSUI c01-6 6 0 6 163 292 187 105 1,430 

e, 	es 	eiotat 
0.123 	0.250 	0.0308 

e, 	es 	e,otal 
0.259 	0.250 	0.0648 

Type Survey ID 
Gross 
(cpm) 

Background 
(cpm) 

Net 
(cpm) 

AP!'n 
100 cm2  

Gross 
(cpm) 

Background 
(cpm) 

Net 
(cpm) 

ApITI 
100 cm2  

Systematic TPSUIc01-7 0 0 0 0 397 236 161 1,989 
Systematic TPSUI c01-8 2 0 2 52 361 236 125 1,544 

Systematic TPSU I c01-9 0 0 0 0 403 236 167 2,063 

e, 	es 	cwt.] 
0.133 	0.250 	0.0333 

el 	es 	;ow 
0.273 	0.250 	0.0683 

Type Survey ID 
Gross 
(cpm) 

Background 
(cpm) 

Net 
(cpm) 

Ian 
100 cm2  

Gross 
(cpm) 

Background 
(cpm) 

Net 
(cpm) 

AP!n 
100 cm2  

Systematic DTI OSU2C-1 3 2 1 17 407 415 0 0 

Systematic DTIOSU2C-2 14 2 12 282 394 415 0 0 
Systematic DTI OSU2C-3 10 2 8 185 447 415 32 375 
Systematic DTI OSU2C-4 6 2 4 89 356 415 0 0 

Systematic DTI OSU2C-5 4 2 2 41 369 415 0 0 
Systematic DTI OSU2C-6 5 2 3 65 348 415 0 0 
Systematic DTI OSU2C-7 14 2 12 282 497 415 82 961 
Systematic DT1OSU2C-8 15 2 13 306 597 415 182 2,133 
Systematic DTIOSU2F-9 2 1 1 32 439 315 124 1,453 
Systematic DTIOSU2F-10 2 1 1 32 387 315 72 844 

Systematic DTI OSU2G-3 5 0 5 120 436 232 204 2,391 
Systematic DTIOSU2G-6 2 0 2 48 372 232 140 1,641 

Systematic DT1OSU2G-9 3 0 3 72 393 232 161 1,887 
Systematic DTI OSU2G-12 2 0 2 48 418 232 186 2,180 

Systematic SU1-2A-1 14 0 14 337 518 300 218 2,555 

Systematic SUI -2A-2 2 0 2 48 379 300 79 926 
Systematic SUI-2A-3 8 0 8 192 450 300 150 1,758 

Biased SU1-2A-4 15 0 15 361 503 300 203 2,379 

Biased SU I -2A-4a 12 0 12 289  530 300 230 2,696 

Biased SU1-2A-4b 5 0 5 120 448 300 148 1,735 

Biased SUI -2A-5 18 0 18 433 458 300 158 1,852 

Biased SUI -2A-6 3 0 3 72 426 300 126 1,477 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity 
Property Thomas and Proetz Lumber Company (DT-10) 

Table A-7-1. Final Status Survey Data For Consolidated Materials Continued 
Alpha Radiation 

C, 	es 	;Mal 

0.128 	0.250 	0.0320 

Beta Radiation 
e, 	es 	ema, 

0.286 	0.250 	0.0715 

Type Survey ID 
Gross 
(cpm) 

Background 
(cpm) 

Net 
(cpm) 

(1M1  
100 cm2  

Gross 
(cpm) 

Background 
(cpm) 

Net 
(cpm) 

dpm 

100 cm 2  
Systematic DTIOSU1 d-I 2 0 2 50 345 207 138 1,544 
Systematic DTIOSUI d-2 0 0 0 0 287 207 80 895 
Systematic DTI OSU 1 d-3 1 0 1 25 344 207 137 1,533 
Systematic DTI OSU 1 e-1 0 0 0 0 339 224 115.3 1,291 
Systematic DT 1 OSU 1 e-2 1 0 1 25 318 224 94.34 1,056 
Systematic DTI OSUI H- 1 0 0 0 0 296 220 76 850 
Systematic DTI OSUIH-2 0 0 0 0 318 220 98 1,097 
Systematic DTI OSU I H-3 1 0 1 25 261 220 41 459 
Systematic DTI OSU2B-1 3 1 2 58 383 266 117 1,309 
Systematic DTI OSU2B-2 8 1 7 183 395 266 129 1,443 
Systematic DTI OSU2B-3 4 1 3 83 332 266 66 738 
Systematic DTI OSU2B-4 2 1 1 33 329 266 63 705 
Systematic DTIOSU2B-5 5 1 4 108 433 266 167 1,869 
Systematic DTI OSU2B-6 6 1 5 133 427 266 161 1,801 
Systematic DTIOSU2B-7 11 1 10 258 447 266 181 2,025 
Systematic DTI OSU2B-8 5 1 4 108 387 266 121 1,354 
Systematic DTI OSU2B-9 6 1 5 133 458 266 192 2,148 
Systematic DT I OSU2B-10 5 1 4 108 426 266 160 1,790 
Systematic DTI OSU2B-I 1 14 1 13 333 378 266 112 1,253 
Systematic DTI OSU2B-12 7 1 6 158 394 266 128 1,432 
Systematic DT1OSU2D-1 3 1 2 58 375 225 150 1,678 
Systematic DT1OSU2E-1 2 0 2 42 329 253 76 850 
Systematic DTI OSU2E-2 2 0 2 42 311 253 58 649 
Systematic DT1OSU2F-1 5 0 5 117 331 256 75 839 
Systematic DTI OSU2F-2 9 0 9 217 412 256 156 1,745 
Systematic DTI OSU2F-3 2 0 2 42 458 256 202 2,260 
Systematic DTI OSU2F-4 6 0 6 142 391 256 135 1,510 
Systematic DTI OSU2F-5 2 0 2 42 332 256 76 850 
Systematic DTI OSU2F-6 5 0 5 117 334 256 78 873 
Systematic DTI OSU2F-7 3 0 3 67 331 256 75 839 
Systematic DTIOSU2F-8 2 0 2 42 334 256 78 873 
Systematic DTI OSU2F- 1 1 4 0 4 92 362 256 106 1,186 
Systematic DTI OSU2F- 12 8 0 8 192 470 256 214 2,394 
Systematic DTI OSU2F- 13 10 0 10 242 433 256 177 1,980 
Systematic DTIOSU2F-I4 11 0 11 267 438 256 182 2,036 
Systematic DTI OSU2F- 15 14 0 14 342 420 256 164 1,835 
Systematic DTI OSU2F- 1 6 5 0 5 117 424 256 168 1,880 
Systematic DTI OSU2F-17 13 0 13 317 463 256 207 2,316 

Biased SU1-26-1 6 0 6 150 409 206 203 2,271 
Biased SUI -2b-2 7 0 7 175 415 206 209 2,338 
Biased SU 1 -2b-3 5 0 5 125 600 206 394 4,408 
Biased SUI -2b-4 5 0 5 125 391 206 185 2,070 
Biased S1J1-26-5 8 0 8 200 528 206 322 3,603 
Biased SU1-2b-6 12 0 12 300 468 206 262 2,931 
Biased SU I -2b-7 30 0 30 750 591 206 385 4,308 
Biased SU1-2b-7-1 12 0 12 300 463 206 257 2,876 
Biased SU I-2b-7-2 22 0 22 550 530 206 324 3,625 
Biased SU1-2b-7-3 4 0 4 100 357 206 151 1,690 
Biased SU I-2b-8 25 0 25 625 470 206 264 2,954 
Biased SW -26-8-1 22 0 22 550 495 206 289 3,234 
Biased 5i1-26-8-2 10 0 10 250 500 206 294 3,290 
Biased SUI -2b-9 2 0 2 50 550 206 344 3,849 
Biased SW -26-10 12 0 12 300 430 206 224 2,506 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity 
Property Thomas and Proetz Lumber Company (DT-I0) 

Table A-7-1. Final Status Survey Data For Consolidated Materials Continued 
Alpha Radiation 

e, 	es 	;mai 
0.116 	0.250 	0.0290 

Beta Radiation 
e, 	es 	eisital 

0.292 	0.250 	0.0730 

Type Survey ID 
Gross 
(cpm) 

Background 
(cpm) 

Net 
(cpm) 

_P_d m 
100 cm 2  

Gross 
(cpm) 

Background 
(cpm) 

Net 
(cpm) 

11..P!Il 
100 cm2  

Systematic DTI OSU2H-1 3 0 3 83 314 197 117 1,282 

Systematic DTI OSU2H-2 2 0 2 55 297 197 100 1,096 

SU-4 Railroad Tie Surveys 
Alpha Radiation 

e, 	e, 	;mai 
0.133 	0.250 	0.0333 

Beta Radiation 

e, 	es 	emai 
0.273 	0.250 	0.0683 

Type Survey ID 
Gross 
(cpm) 

Background 
(cpm) 

Net 
(cpm) 

lelr_n 
100 cm2  

Gross 
(cpm) 

Background 
(cpm) 

Net 
(cpm) 

clprn 

100 cm2  

Systematic DTIOSUID01-1 2 0 2 48 554 354 200 2,344 

Systematic DTIOSUID01-2 5 0 5 120 662 354 308 3,610 

Systematic DTIOSUID01-3 3 0 3 72 614 354 260 3,048 

Systematic SU1 G-1 1 1 0 0 555 339 216 2,532 

Systematic SU1G-2 0 1 0 0 596 339 257 3,012 

Systematic SU1G-3 8 1 7 168 565 339 226 2,649 
Systematic SU1G-4 6 1 5 120 704 339 365 4,278 

Systematic SU1G-5 6 1 5 120 564 339 225 2,637 

SU-5 Concrete Surveys 
Alpha Radiation 

	

C, 	es 	;mai 

	

0.23 	0.250 	0.0575 

Beta Radiation 

e, 	es 	;nisi 
0.4 	0.250 	0.1000 

Type Survey ID 
Gross 
(cpm) 

Background 
(cpm) 

Net 
(cpm) 

AP.M 
100 cm 2  

Gross 
(cpm) 

Background 
(cpm) 

Net 
(cpm) 

Etplu 

100 cm2  

Systematic SLDSDTIOSU57J1-1 3 0 3 42 328 243 85 680 

Systematic SLDSDTIOSU57J1-2 5 0 5 70 329 243 86 688 

Systematic SLDSDTIOSU57J1-3 5 0 5 70 304 243 61 488 

Systematic SLDSDTIOSU57J1-4 4 0 4 56 393 243 150 1,200 

Systematic SLDSDTIOSU57J1-5 19 0 19 264 390 243 147 1,176 

Systematic SLDSDTIOSU57J1-6 6 0 6 83 307 243 64 512 

Systematic SLDSDTIOSU57J1-7 7 0 7 97 457 243 214 1,712 

Systematic SLDSDTIOSU57J1-8 40 0 40 557 530 243 287 2,296 

Systematic SLDSDTIOSU57J1-9 23 0 23 320 434 243 191 1,528 

Systematic SLDSDTIOSU57J1-10 15 0 15 209 358 243 115 920 

Systematic SLDSDT1OSU57J1-11 12 0 12 167 407 243 164 1,312 

Systematic SLDSDT1OSU57J1-12 5 0 5 70 369 243 126 1,008 

Biased SLDSDTIOSU57J1-13 30 0 30 417 440 243 197 1,576 

Biased SLDSDT 1 OSU57JI-14 21 0 21 292 407 243 164 1,312 

Biased SLDSDTIOSU57J1-15 3 0 3 42 329 243 86 688 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity 
Property Thomas and Proetz Lumber Company (DT-10) 

Table A-7-1. Final Status Survey Data For Consolidated Materials Continued 

Quality Control Surveys 
Alpha Radiation 

e, 	es 	;mai 

0.123 	0.250 	0.0308 

Beta Radiation 
e, 	es 	etotai 

0.259 	0.250 	0.0648 

Type Survey ID 
Gross 
(cpm) 

Background 
(cpm) 

Net 
(cpm) 

c_l_PLn Gross 
(cpm) 

Background 
(cpm) 

Net 
(cpm) 

dpm 

100 cm2  100 cm 2  

Quality Control TPSU1c01-2QC 4 0 4 104 297 236 61 754 

e; 	e, 	etotai 
0.12 	0.250 	0.0300 

e, 	e, 	emu] 
0.254 	0.250 	0.0635 

Quality Control DTIOSU1eQC-1 3 1 2 53 305 234 71 894 

Quality Control DTI OSUleQC-2 1 1 0 0 319 234 85 1,071 

e, 	es 	;mai 
0.117 	0.250 	0.0293 

e, 	es 	etotal 
0.254 	0.250 	0.0635 

Quality Control DT1OSU2B-3a 3 0 3 73 306 170 136 1,713 

Quality Control DTIOSU2B-10a 4 0 4 100 244 170 74 932 

Quality Control DTI OSU2B-8a 5 0 5 128 266 170 96 1,209 

e, 	es 	;mai 
0.128 	0.250 	0.0320 

e, 	es 	;mai 
0.286 	0.250 	0.0715 

Quality Control 	DTI OSU2C-1QC 1 0 1 25 362 206 156 1,745 

Quality Control [ DTI OSU2C-5QC 4 0 4 100 342 206 136 1,522 

e, 	es 	;mai 
0.116 	0.250 	0.0290 

e1 	es 	etotat 
0.293 	0.250 	0.0733 

Quality Control SU1G-la 4 1 3 74 545 277 268 2,927 
Quality Control SU1G-2a 5 1 4 101 532 277 255 2,785 
Quality Control SU1G-3a 1 1 0 0 445 277 168 1,835 
Quality Control SUIG-4a 6 1 5 129 686 277 409 4,467 

Quality Control SU1G-5a 3 1 2 46 504 277 227 2,479 
ei 	es 	eon] 

0.12 	0.250 	0.0300 

ei 	es 	etotai 
0.254 	0.250 	0.0635 

Quality Control DT1OSU1D01-1QC: 3 0 3 71 515 274 241 3,036 
Quality Control DTI OSU I DOI -2QC 3 0 3 71 569 274 295 3,717 
Quality Control DTI OSUID01-3QC 6 0 6 151 623 274 349 4,397 

e, 	es 	;mai 
0.228 	0.250 	0.0570 

e, 	es 	;ma, 
0.422 	0.250 	0.1055 

Quality Control SLDSDTIOSU57J1-la 3 0 3 42 272 245 27 205 
Quality Control SLDSDTIOSU57J1-2a 5 0 5 70 294 245 49 372 
Quality Control SLDSDTIOSU57J1-3 a 7 0 7 98 316 245 71 538 
Quality Control SLDSDTIOSU57J1-4a 5 0 5 70 329 245 84 637 
Quality Control SLDSDT1OSU57J1-5a 14 0 14 196 320 245 75 569 
Quality Control SLDSDTIOSU57J1-6a 8 0 8 112 394 245 149 1,130 
Quality Control SLDSDT1OSU57J1-7a 10 0 10 140 310 245 65 493 

Quality Control SLDSDT1OSU57J1-8a 33 0 33 463 440 245 195 1,479 
Notes: 
e i = Instrument Efficiency 
es  = Surface Efficiency 
;ow  = Total Efficiency 
Survey ID designations included the survey number, which generally corresponded to the soil SU subsections on 
Figure C.1-2. For survey IDs with SUS, 1-7 and la-7a are in the soil SU-2i and 8-15 and 8a are in soil SU-1i. 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity Property 
Thomas and Proetz Lumber Company (DT-10) 

1.0 INTRODUCTION 

1.1 PROJECT DESCRIPTION 

This QCSR was performed on the soil samples taken for the Class 1 and 2 soil SUs within the 
SLDS VP Thomas and Proetz Lumber Company (DT-10). 

1.2 PROJECT OBJECTIVES 

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

1.3 PROJECT IMPLEMENTATION 

The sampling was conducted from March 2001 until June 2006. Radiological analyses were 
conducted by the onsite FUSRAP laboratory at the Hazelwood Interim Storage Site (HISS) with 
QA split samples being analyzed by Test America (formerly Severn-Trent Laboratories). Non-
radiological analyses were conducted offsite by Test America. 

1.4 PURPOSE OF THIS REPORT 

The primary intent of this assessment is to evaluate if data generated for these samples can 
withstand scientific scrutiny, are appropriate for their intended purpose, are technically 
defensible, and are of known and acceptable precision, accuracy, and sensitivity. 
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Post-Remedial Action Report and Final Status Survey Evaluation for the Accessible Soils within the St. Louis Downtown Site Vicinity Property 
Thomas and Proetz Lumber Company (DT-10) 

2.0 QUALITY ASSURANCE PROGRAM 

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

A primary goal of the QA program was to ensure that the quality of measurements is appropriate 
for the intended use of the results. To this end, a Quality Assurance Project Plan 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 EPA, has been reported including the following basic 
information: 

• Laboratory case narratives 
• Sample results 
• Laboratory method blank results 
• Laboratory control standard results 
• Laboratory duplicate sample results 
• Tracer recoveries 
• Sample extraction dates 
• 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. 
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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: 

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

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

• Data Validation (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 above referenced documents. 
These data validation guidelines 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 and/or non-
radiological methods, as appropriate: 

• Holding time information and methods requested 
• Discussion of laboratory analysis, including any laboratory problems 
• Sample results 
• Initial calibration 
• Efficiency check 
• Background determinations 
• Spike recovery results 
• Internal standard results (tracers or carriers) 
• Duplicate sample results 
• Self-absorption factor (for alpha and beta radioactivity) 
• Cross-talk factor (during simultaneous detection of alpha and beta radioactivity) 
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• Laboratory control samples 
• Run log 

As an end result of this phase of the review, the data were qualified based on the technical 
assessment of the validation criteria. Qualifiers 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 DEFINITION OF DATA QUALIFIERS 

During the data validation process, all laboratory data were assigned appropriate data validation 
qualifiers (VQs) and reason codes, as follows: 
“=33 
	

Positive result was obtained. 

When the material was analyzed for a COC, but it was not detected above the level of the 
associated value. 

When the associated value is an estimated quantity, indicating a decreased knowledge of 
the accuracy or precision of the reported value. 

"UJ" When the analyte was analyzed for a COC, but it not detected above the associated value, 
and the reported value is an estimate, indicating a decreased knowledge of the accuracy or 
precision of the reported value. 

When the analyte value reported is unusable. The integrity of the analyte's identification, 
accuracy, precision, or sensitivity have raised significant question as to the reality of the 
information presented. 

A positive result is be flagged with a "J" qualifier and non-detect results 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, and copies of 
validation checklists and qualified data forms are filed with the analytical hard copy deliverable. 
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4.0 DATA EVALUATION 

The data evaluation process considers precision, accuracy, representativeness, completeness, 
comparability, and sensitivity. The following sub sections 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 
and non-radiological analyses or the normalized absolute difference (NAD) for radiological 
analyses using the following equations: 

RPD = 

■ 

Is — DI  
S + D 

*100 

2 

Is — DI  
NAD =  , 

+(I'D  

Where: S = 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 and non-radiological samples 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 30 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 below 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 entitled SAG Implementation Guidance for Interpretation of Quality 
Assurance Split Program (USACE 2005b), states that a QA split sample should be collected and 
analyzed at a frequency of approximately one every twenty samples (5 percent). For radiological 
analyses, 11 split samples and 11 field duplicate samples were analyzed using both gamma and 
alpha spectrometry. These represent 4.2 percent of the 261 systematic, biased, and subsurface 
samples collected on the property which meets the requirement of approximately 5 percent. 

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. 

4.1.1 Radiological Parameters 

Individual sample chemical yields and laboratory control sample recoveries were within the 25 
percent criterion for the verification samples, as stated in the SAG. Therefore, the data can be 
used for its intended purpose. 
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4.1.2 Inter-Laboratory Accuracy 

As discussed above, 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 HISS and an independent 
contract laboratory, Test America. 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 close 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 Data Quality Objectives. For radiological analysis, the sample results 
comparison must be less than the 30 percent criteria for RPD, or be less than or equal to 1.96 for 
NAD to be within the Data Quality Objectives. For radiological analysis, eleven sample pairs were 
compared for 12 analytes for a total of 132 comparisons. Ten comparisons, or 7.6 percent of the 
comparisons, exceeded the criteria, as demonstrated in Tables A-8-1 and A-8-2. This meets the 
SAG goal of 90 percent acceptance. The data are acceptable. There were no split samples collected 
for the two non-radiological samples. 

Table A-8-1. Split Sample Accuracy Among Alpha Spectroscopy Analyses 

Sample Name 
Th-228 Th-230 Th-232 

RPD NADa  RPD NADa  RPD NADn  
SLD07233/SLD07233-2 N/A 1.62 NC NC NC NC 
SLD78051/SLD78051-2 N/A 0.50 45.5% 1.30 NC NC 
SLD79007/SLD79007-2 74.4% 1.68 NC NC NC NC 
SLD85158/SLD85158-2 N/A 0.93 50.7% 1.24 NC NC 
SLD85176/SLD85176-2 76.4% 1.37 18.4% N/A NC NC 
SLD85215/SLD85215-2 N/A 1.00 6.7% N/A NC NC 
SLD85225/SLD85225-2 N/A 0.03 NC NC NC NC 
SLD85235/SLD85235-2 N/A 0.35 34.7% 1.12 NC NC 
SLD85257/SLD85257-2 N/A 0.72 0.8% N/A NC NC 
SLD95119/SLD95119-2 58.6% 1.17 1  8.1% N/A NC NC 
SLD95122/SLD95122-2 N/A 0.58 7.6% N/A NC NC 

• NAD calculated for additional information when RPD greater than 30 percent. 
Boldface — Values exceed the control limits. 
N/A —Not applicable. Value calculated by other method. 
NC — Value not calculated since the radionuclide was not detected in one or both of the samples. 
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Table A-8-2. Split Sample Accuracy Among Gamma Spectroscopy Analyses 

Sample Name 
Ac-227 Am-241 Cs-137 K-40 Pa-231 Ra-226 Ra-228 U-235 U-238 

RPD NADa  RPD NADa  RPD NADa  RPD NADa  RPD NADa  RPD NADa  RPD NADa  RPD NADa  RPD NADa  

SLD07233/SLD07233-2 NC NC NC NC NC NC 145.9% 3.30 NC NC NC NC NC NC NC NC NC NC 

SLD78051/SLD78051-2 NC NC NC NC NC NC N/A 0.38 NC NC 39.6% 2.25 NC NC NC NC NC NC 

SLD79007/SLD79007-2 NC NC NC NC NC NC 0.6% NiA NC NC NC NC NC NC NC NC NC NC 

SLD85158/SLD85158-2 NC NC NC NC NC NC 1.9% N/A NC NC 0.7% N/A NC NC NC NC NC NC 

SLD85176/SLD85176-2 NC NC NC NC NC NC 11.6% N/A NC NC 29.3% N/A NC NC NC NC NC NC 

SLD85215/SLD85215-2 NC NC NC NC NC NC 7.1% N/A NC NC 13.2% N/A NC NC NC NC NC NC 

SLD85225/SLD85225-2 NC NC NC NC NC NC 8.2% N/A NC NC 34.1% 1.10 NC NC NC NC NC NC 

S LD85235/SLD85235 -2 NC NC NC NC NC NC 9.6% N/A NC NC 19.6% N/A NC NC NC NC NC NC 

SLD85257/SLD85257-2 NC NC NC NC NC NC 12.1% N/A NC NC 12.4% N/A NC NC NC NC NC NC 

SLD95119/SLD95119-2 NC NC NC NC NC NC 3.7% N/A NC NC 1.6% N/A NC NC NC NC NC NC 

SLD95122/SLD95122-2 NC NC NC NC NC NC 31.3% 0.18 NC NC 0.1% N/A NC NC NC NC NC NC 
NAD calculated for additional information when RPD greater than 30 percent. 

Boldface — Values exceed the control limits. 

Ac — actinium. 

Am — amerkium 

Cs — cesium 

K — potassium 

N/A —Not zpplicable. Value calculated by other method. 

NC — Value not calculated since the radionuclide was not detected in one or both of the samples. 

Pa— protactium. 
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4.2 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 one 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 30 percent window (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 ten field duplicate samples taken for the verification activities, the NAD and RPD values 
indicated acceptable precision for the data. For radiological analysis, twelve analytes were 
compared for eleven duplicate pairs for a total of 132 comparisons. Seven comparisons, or 5.3 
percent of the comparisons, exceeded the criteria, as demonstrated in Tables A-8-3 and A-8-4. 
This meets the SAG goal of 90 percent acceptance. The data are acceptable. 

Table A-8-3. Duplicate Sample Precision Among Alpha Spectroscopy Analyses 

Sample Name 
Th-228 Th-230 Th-232 

RPD NADa  RPD NADa  RPD NADa  
SLD07233/SLD07233-1 NC NC NC NC NC NC 

SLD78051/SLD78051-1 N/A 0.07 4.3% N/A NC NC 

SLD79007/SLD79007-1 14.7% N/A NC NC NC NC 

SLD85158/SLD85158-1 N/A 0.60 26.2% N/A NC NC 

SLD85176/SLD85176-I 19.5% N/A 5.1% N/A NC NC 

SLD85215/SLD85215-1 N/A 0.06 7.7% N/A NC NC 

SLD85225/SLD85225-1 N/A 0.15 31.6% 0.72 NC NC 

SLD85235/SLD85235-1 6.0% N/A 46.6% 1.08 NC NC 

SLD85257/SLD85257-I N/A 0.13 30.9% 0.81 NC NC 

SLD95119/SLD95119-1 73.7% 1.26 NC NC NC NC 

SLD95122/SLD95122-1 N/A 0.02 24.0% N/A NC NC 
NAD calculated for additional information when RPD greater than 30 percent. 

Boldface — Values exceed the control limits. 

N/A —Not applicable. Value calculated by other method. 

NC — Value not calculated since the radionuclide was not detected in one or both of the samples. 
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Table A-8-4. Duplicate Sample Precision Among Gamma Spectroscopy Analyses 

Sample Name 
Ac-227 Am-241 Cs137 K-40 Pa-231 Ra-226 Ra-228 U-235 U-238 

RPD NADa  RPD NADa  RPD NADa  RPD NADa  RPD NADa  RPD NADa  RPD NADa  RPD NADa  RPD 
NAD 

a  

SLD07233/SLD07233-1 NC NC NC NC NC NC 2.1% N/A NC NC NC NC NC NC NC NC NC NC 

SLD78051/SLD78051-1 NC NC NC NC N/A 0.13 36.3% 1.95 NC NC 29.5% N/A NC NC NC NC NC NC 

SLD79007/SLD79007-1 NC NC NC NC NC NC 7.3% N/A NC NC NC NC NC NC NC NC NC NC 
SLD85158/SLD85158-1 NC NC NC NC NC NC 6.6% N/A NC NC 6.2% N/A NC NC NC NC NC NC 
SLD85176/SLD85176-1 NC NC NC NC N/A 0.02 7.2% N/A NC NC 3.3% N/A NC NC NC NC NC NC 
SLD85215/SLD85215-1 NC NC NC NC NC NC 8.6% N/A NC NC 1.8% N/A NC NC NC NC NC NC 
SLD85225/SLD85225-1 NC NC NC NC N/A 0.53 10.8% N/A NC NC 35.1% 1.06 NC NC NC NC NC NC 
SLD85235/SLD85235-1 NC NC NC NC NC NC 9.6% N/A NC NC 6.0% N/A NC NC NC NC NC NC 
SLD85157/SLD85257-1 NC NC NC NC NC NC 14.6% N/A NC NC 43.9% 1.25 NC NC NC NC NC NC 
SLD95119/SLD95119-1 NC NC NC NC NC NC 6.1% N/A NC NC 1.6% N/A NC NC NC NC NC NC 
SLD95; 22/SLD95122-1 NC NC NC NC NC NC 1.4% N/A NC NC 15.5% N/A NC NC NC NC NC NC 

NAD calculated for additional information when RPD greater than 30 percent. 
Notes: 
Boldface — values exceed the control limits. 
N/A —Not applicable. Value calculated by other method. 
NC — Value not calculated since the radionuclide was not detected in one or both of the samples. 
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4.3 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. For 
this report, MDC is a term generically used to represent both the method detection limit (MDL) for 
non-radiologicals and the minimum detectable activity for radiological analytes. 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, ICP-AES for metals. The varying 
MDCs for the same radiological analyte reflects 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 spec, at the laboratory. 
Variations in MDLs for the same non-radiological analyte reflect variability in calibrations 
between laboratories, dilutions, and analytical methods. 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. 

4.4 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 interterences. Sample pieservation, 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 mcthodologies, 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 A-8-5 and A-8-6 compare sample results from the duplicate and split samples to the 
associated parent sample for alpha spectroscopy and gamma spectroscopy, respectively. The Ra-
226 results reported in these tables for the split samples have been adjusted upward by a factor of 
1.5 to provide proper comparability. The adjustment is necessary since the Ra-226 results reported 
by the FUSRAP Laboratory automatically include a factor of 1.5 to conservatively account for Ra-
226 in-growth. The independent laboratory does not include a factor to account for Ra-226 in-
growth. 
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Table A-8-5. Alpha Spectroscopy Results for Parent Samples and the 
Associated Duplicate and Split Samples 

Sample 
Name 

Th-228 Th-230 Th-232 
Result Error MDC Result Error MDC Result Error MDC 

SLD07233 0.39 0.27 0.29 1.24 0.48 0.11 0.23 0.19 0.11 

SLD07233-1 0.23 0.25 0.38 1.63 0.63 0.38 0.40 0.30 0.32 

SLD07233-2 1.13 0.37 0.14 3.33 0.88 0.10 1.09 0.35 0.08 

SLD78051 0.97 0.48 0.27 3.84 1.04 0.15 0.31 0.27 0.27 

SLD78051-1 0.92 0.56 0.39 3.68 1.20 0.39 0.39 0.35 0.21 

SLD78051-2 0.70 0.25 0.11 6.10 1.40 0.04 0.56 0.21 0.08 

SLD79007 2.12 0.68 0.23 3.64 0.94 0.23 0.85 0.42 0.28 

SLD79007-1 1.83 0.63 0.13 2.87 0.82 0.28 1.35 0.53 0.13 

SLD79007-2 0.97 0.00 0.06 2.16 0.00 0.05 1.13 0.00 0.05 

SLD85158 1.86 0.83 0.50 5.14 1.58 0.37 1.99 0.86 0.20 

SLD85158-1 1.25 0.59 0.30 3.95 1.21 0.30 1.50 0.66 0.16 

SLD85158-2 1.02 0.34 0.28 3.06 0.58 0.15 1.30 0.35 0.16 

SLD85176 2.64 1.02 0.37 3.26 1.17 0.20 1.48 0.72 0.20 

SLD85176-1 2.17 0.84 0.17 3.43 1.13 0.32 0.94 0.52 0.32 

SLD85176-2 1.18 0.30 0.17 3.92 0.60 0.12 1.04 0.26 0.08 

SLD85215 1.59 0.66 0.33 4.01 1.17 0.15 0.33 0.28 0.15 

SLD85215-1 1.53 0.68 0.17 4.33 1.31 0.17 0.57 0.40 0.17 

SLD85215-2 0.87 0.28 0.21 3.75 0.60 0.12 0.95 0.26 0.12 

SLD85225 0.84 0.47 0.35 4.44 1.28 0.29 0.58 0.38 0.16 

SLD85225-1 0.94 0.52 0.32 3.23 1.09 0.38 0.94 0.52 0.32 

SLD85225-2 0.82 0.27 0.22 2.47 0.45 0.10 0.84 0.24 0.11 

SLD85235 1.38 0.59 0.27 3.31 1.01 0.27 0.75 0.42 0.15 

SLD85235-1 1.30 0.64 0.19 5.32 1.56 0.35 1.09 0.58 0.19 

SLD85235-2 1.14 0.33 0.23 4.70 0.73 0.12 0.93 0.27 0.12 

SLD85257 1.41 0.56 0.23 5.01 1.25 0.13 0.95 0.45 0.23 

SLD85257-1 1.52 0.63 0.39 3.67 1.08 0.27 1.46 0.61 0.27 

SLD85257-2 0.95 0.31 0.24 5.05 0.77 0.10 1.08 0.29 0.12 

SLD95119 2.45 0.90 0.16 3.68 1.19 0.34 2.45 0.90 0.15 

SLD95119-1 1.13 0.53 0.14 1.96 0.74 0.14 1.08 0.52 0.14 

SLD95119-2 1.34 0.31 0.07 3.99 0.68 0.06 1.37 0.31 0.05 

SLD95122 1.18 0.62 0.33 3.78 1.29 0.18 0.60 0.42 0.18 

SLD95122-1 1.16 0.54 0.14 2.97 0.97 0.26 0.96 0.48 0.14 

SLD95122-2 0.80 0.22 0.03 4.08 0.68 0.03 1.35 0.30 0.06 
Notes: 
Results are expressed in pCi/g. 
Samples ending in "-1" are duplicate samples. Samples ending in "-2" are split samples. 
A - Alpha spectroscopy analysis not conducted. 
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Table A-8-6. Gamma Spectroscopy Results for Parent Samples and the Associated Duplicate and Split Samples 

Sample Name 
Ac-227 Am-241 Cs-137 K-40 	

, 
Pa-231 Ra-226 Ra-228 U-235 U-238 

Result Error MDC Result Error MDC Result Error MDC Result Error MDC Result Error MDC Result Error MDC Result Error MDC Result Error MDC Result Error MDC 
SLD07233 0.10 0.06 0.11 0.05 0.04 0.07 0.02 0.01 0.02 1.91 0.35 0.17 0.07 0.27 0.45 0.70 0.05 0.03 0.16 0.04 0.05 0.10 0.08 0.12 0.68 0.53 2.51 
SLD07233-1 -0.03 0.07 0.11 0.05 0.04 0.07 0.02 0.01 0.02 1.87 0.34 0.20 -0.18 0.27 0.47 0.73 0.05 0.03 0.14 0.03 0.05 0.04 0.08 0.12 0.99 0.58 2.57 
SLD07233-2 0.10 0.39 0.61 -0.10 0.14 0.23 0.01 0.08 0.15 12.20 3.10 0.90 -0.70 1.80 3.10 3.24a  0.69a  0.95' 0.85 0.49 0.83 0.43 0.14 0.11 0.90 1.40 1.70 
SLD78051 -0.02 0.13 0.19 0.03 0.04 0.06 0.10 0.03 0.03 5.01 0.62 0.33 0.44 0.55 0.86 4.01 0.15 0.07 0.44 0.07 0.08 0.27 0.26 0.43 3.44 0.65 0.61 
SLD78051-1 0.23 0.10 0.16 0.04 0.03 0.05 0.10 0.02 0.02 3.47 0.49 0.25 0.31 0.47 0.73 2.98 0.12 0.06 0.34 0.05 0.06 0.21 0.21 0.35 2.78 0.60 0.49 
SLD78051-2 0.31 0.27 0.44 0.07 0.10 0.15 0.04 0.06 0.11 4.40 1.50 0.90 0.27 0.95 1.70 2.69' 0.57 0.35 a  0.27 0.26 0.50 -0.27 0.51 0.84 1.60 1.30 1.30 
SLD79007 0.18 0.13 0.19 0.03 0.04 0.06 -0.01 0.02 0.03 17.10 1.24 0.31 0.23 0.52 0.82 2.53 0.11 0.08 1.07 0.09 0.08 0.10 0.23 0.40 4.31 0.75 0.57 
SLD79007-1 0.03 0.12 0.18 -0.02 0.04 0.06 0.01 0.02 0.03 18.40 1.32 0.25 0.16 0.47 0.73 2.64 0.11 0.07 1.12 0.09 0.07 0.36 0.24 0.38 3.48 0.68 0.59 
SLD79007-2 0.02 0.00 0.52 0.08 0.00 0.25 -0.03 0.00 0.12 17.20 0.00 1.10 -0.50 0.00 2.00 2.34a  0.00a  0.51 a  0.68 0.00 0.63 -0.64 0.00 1.10 2.80 0.00 2.10 
SLD85158 0.23 0.18 0.28 0.01 0.05 0.07 0.00 0.02 0.02 10.20 0.73 0.25 0.12 0.54 0.77 4.20 0.13 0.07 0.99 0.07 0.07 0.37 0.24 0.40 4.13 0.82 0.62 
SLD85158-1 0.05 0.25 0.40 -0.02 0.06 0.09 0.01 0.02 0.03 10.90 0.92 0.29 0.91 0.91 1.15 4.47 0.16 0.09 1.03 0.11 0.08 0.12 0.34 0.57 3.69 0.85 0.91 
SLD85158-2 0.74 0.36 0.64 -0.03 0.14 0.23 0.01 0.07 0.12 10.40 2.20 1.20 -0.60 1.50 2.50 4.17a  0.77a  0.32a  0.90 0.47 0.47 -0.11 0.80 1.40 3.74 0.80 1.10 
SLD85176 0.14 0.37 0.65 0.02 0.17 0.27 0.07 0.04 0.06 8.65 1.21 0.42 0.66 1.01 1.77 4.01 0.20 0.17 0.93 0.16 0.15 0.67 0.43 0.80 9.80 2.29 2.39 
SLD85176-1 -0.14 0.28 0.39 0.02 0.07 0.10 0.07 0.03 0.03 9.30 0.84 0.28 0.45 0.67 1.00 3.88 0.15 0.09 0.93 0.10 0.09 0.29 0.33 0.56 9.14 1.21 0.90 
SLD85176-2 -0.26 0.31 0.41 -0.05 0.13 0.20 0.01 0.06 0.12 7.70 1.70 0.70 0.04 1.60 2.60 2.99a  0.54' 0.29' 0.84 0.41 0.34 0.68 0.72 1.20 6.80 1.30 1.00 
SLD85215 0.05 0.22 0.31 0.01 0.04 0.06 -0.01 0.02 0.03 8.70 0.68 0.26 0.24 0.52 0.80 3.39 0.11 0.08 0.73 0.07 0.10 0.24 0.30 0.40 2.69 0.76 0.56 
SLD85215-1 -0.21 0.20 0.30 0.00 0.04 0.06 -0.01 0.02 0.03 7.98 0.72 0.32 0.18 0.55 0.84 3.45 0.12 0.08 0.78 0.07 0.10 0.02 0.24 0.39 3.02 0.66 0.58 
SLD85215-2 0.22 0.30 0.48 -0.02 0.09 0.16 -0.04 0.06 0.10 8.10 1.60 0.70 0.90 1.30 2.40 3.87a  0.65 a  0.23 a  0.97 0.29 0.22 0.23 0.60 1.10 3.13 0.65 0.82 
SLD85225 0.21 0.21 0.31 0.06 0.05 0.07 0.03 0.02 0.02 8.20 0.66 0.25 0.13 0.56 0.80 4.76 1.09 0.07 0.71 0.06 0.09 0.45 0.23 0.40 5.36 0.78 0.68 
SLD85225-1 0.08 0.19 0.27 0.02 0.04 0.06 0.05 0.02 0.02 7.36 0.63 0.21 -0.10 0.52 0.72 3.34 0.78 0.06 0.75 0.06 0.07 0.22 0.22 0.38 3.94 0.74 0.59 
SLD85225-2 0.37 0.37 0.62 0.06 0.13 0.24 -0.03 0.07 0.12 8.90 2.20 0.80 1.80 1.80 3.40 3.38 a  0.63' 0.30' 0.59 0,32 0.70 -0.08 0.74 1.30 4.90 1.20 1.20 
SLD85235 0.12 0.24 0.35 0.06 0.06 0.08 0.02 0.02 0.03 9.54 0.79 0.24 0.19 0.64 0.92 4.83 1.11 0.08 0.95 0.07 0.09 0.43 0.26 0.45 5.57 0.90 0.76 
SLD85235-1 0.31 0.21 0.34 -0.01 0.05 0.08 0.00 0.02 0.03 10.50 0.79 0.25 0.10 0.62 0.87 5.13 1.18 0.08 0.97 0.07 0.10 0.50 0.28 0.48 6.34 0.90 0.72 
SLD85235-2 -0.02 0.42 0.61 0.04 0.14 0.23 -0.02 0.07 0.13 10.50 2.30 0.90 1.70 2.00 3.40 5.88' 0.93 a  0.30 1.02 0.38 0.80 0.34 0.83 1.50 4.89 0.94 1.10 
SLD85257 -0.20 0.38 0.54 0.03 0.14 0.22 -0.02 0.03 0.05 9.59 1.28 0.49 0.08 1.40 1.52 5.25 1.26 0.15 1.22 0.13 0.20 0.12 0.48 0.79 4.61 1.77 1.84 
SLD85257-1 -0.18 0.29 0.48 0.06 0.12 0.19 -0.03 0.03 0.05 11.10 1.11 0.40 1.15 1.01 1.37 3.36 0.83 0.13 1.30 0.13 0.17 0.39 0.42 0.66 5.94 1.51 1.69 
SLD85257-2 0.44 0.42 0.73 0.03 0.14 0.24 -0.07 0.08 0.13 8.50 2.30 1.10 1.30 1.80 3.50 4.64' 0.81' 0.35 a  0.76 0.34 0.50 0.30 0.85 1.60 3.03 0.88 1.40 
SLD95119 -0.01 0.27 0.41 0.00 0.11 0.16 0.03 0.03 0.04 8.72 0.79 0.32 0.39 0.76 1.16 3.08 0.76 0.11 1.47 0.11 0.11 0.15 0.33 0.54 3.41 1.42 1.37 
SLD95119-1 -0.01 0.26 0.39 0.00 0.11 0.16 0.01 0.03 0.04 8.20 0.80 0.31 0.17 0.72 1.09 3.03 0.74 0.10 1.12 0.10 0.15 0.25 0.33 0.55 2.83 1.23 1.36 
SLD95119-2 0.46 0.30 0.49 -0.02 0.11 0.18 0.01 0.06 0.10 8.40 1.60 0.80 -0.70 1.40 2.00 3.03 a  0.45 a  0.26a  1.02 0.20 0.34 0.26 0.26 0.47 2.16 0.49 1.10 
SLD95122 -0.11 0.23 0.37 0.06 0.09 0.15 -0.02 0.02 0.04 6.58 0.72 0.28 0.43 0.71 1.09 3.68 0.89 0.10 0.73 0.09 0.13 0.58 0.53 0.53 2.79 1.12 1.28 
SLD95122-1 -0.16 0.28 0.41 0.09 0.10 0.16 0.01 0.03 0.04 6.49 0.74 0.30 0.16 0.77 1.16 4.30 1.03 0.11 0.77 0.09 0.13 0.26 0.33 0.55 3.15 1.19 1.35 
SLD95122-2 0.38 0.23 0.38 0.09 0.08 0.14 -0.01 0.05 0.07 4.80 1.10 0.80 -0.84 0.96 1.60 3.68 a  0.50a  0.21 a  0.57 0.14 0.26 0.30 0.14 0.33 1.91 0.38 0.75 
a Value corrected by a factor of 1.5 for comparability. 
Notes: 
Results are expressed in pCi/g. 
Negative results are less than the laboratory system's background level. 
Samples ending in "-I" are duplicate samples. Samples ending in "-2" are split samples. 
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4.5 COMPLETENESS 

Usable data are defined as those data, which pass individual scrutiny during the verification and 
validation process and are accepted for their intended use. The data quality objective 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. 

A total of 261 systematic, biased, and their associated subsurface samples were collected with 
approximately 3,900 discrete analyses being obtained, reviewed, and integrated into the 
assessment. The project produced acceptable results for 100 percent of the sample analyses 
performed. 
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5.0 DATA QUALITY ASSESSMENT FOR SCAN AND FIXED-POINT SURVEYS 

5.1 DATA QUALITY OBJECTIVES 

The Final Status Survey Plan for Structures and Other Consolidated Material Left in Place at 
the St. Louis Sites (USACE 2003b) identifies the following QC provisions for scan and fixed-
point surveys of consolidated materials: 

• Detector with active probe area of about 100 cm 2  is held within about 0.4 inches of the 
clean, dry surface being surveyed. The audible output of the survey instrument should be 
used during scanning due to its faster response than the meter. 

• The detector should be frequently checked for proper operation during surveys, calibrated 
annually, undergo a daily source check (with results within 20 percent of readings 
obtained at calibration), and undergo a daily background check (with results within three 
as from the background value determined at calibration). 

• Instrument efficiency (c,) is generally greater than or equal to 0.15 to aid in achieving the 
desired limit of detection. 

• The fixed-point MDC must be less than or equal to the screening level for clearance, with 
a target of 10 to 50 percent of the screening level. 

• The MDCscan for beta radiation should be less than the screening level for clearance. 

• The probability for detecting alpha radiation by scan should generally be greater than or 
equal to 85 percent. (When scanning for alpha contamination, the basic assumptions 
behind calculating a scanning MDC do not hold true because the normal alpha 
background count rate is near zero. As a result, the limit of detection for alpha scans is 
calculated and expressed in terms of the "alpha scan probability" of detecting a single 
alpha count during the survey. Methods for calculating MDCscan and probabilities are 
provided in USACE 2003b.) 

5.2 DATA EVALUATION 

The survey design and data collection documentation was reviewed for consistency with the 
objectives of the survey. As required for Class 1 consolidated material areas, 100 percent of the 
accessible surfaces were surveyed by scan. Descriptions of the consolidated materials surveyed 
were entered onto survey maps. Instruments of the same model were used in the survey, and 
were verified to have the appropriate accuracy, sensitivity, representativeness, and comparability 
for the objectives of the survey. The survey results are in Attachment A-7. Documentation is on 
file as part of the Contractor's FUSRAP project records. 

• The instruments used for the scan and fixed-point surveys met the above provisions for 
active probe area, audible output, calibration, source check, and background check. 

• The instruments were used as described above by trained operators. 

• The instrument efficiencies ranged from 0.235 to 0.4 for beta radiation. The instrument 
efficiencies for alpha radiation ranged from 0.116 to 0.23, which was sufficient to 
achieve the desired limit of detection. 

• 
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• The MDCs for fixed point surveys were less than 50 percent of the screening levels for 
clearance, with an average of 15 and 20 percent of the screening levels for alpha and beta 
radiation, respectively. 

• The alpha scan probability was above 85 percent for the instruments, except for one 
instance with a probability of 83 percent. 

• The MDCs for beta scan surveys were less than the screening level for clearance, with an 
average of 27 percent of the screening level. 

• The results were inspected for obvious outliers, trends, values that exceeded the 
screening levels for clearance, and indicators of inconsistent results. No problems were 
noted. 

• The FSSP data quality objective of achieving ninety percent completeness was satisfied 
with the project producing valid results for 100 percent of the surveys performed. 

The survey results were converted from cpm to the units of the survey RGs for ease of comparison. 

Where: 	Rg  is the static data point gross count rate (cpm) 
Rb is the field background count rate (cpm) 
c, is the instrument efficiency (cpm/dpm) 
c, is the surface efficiency 
Probe Area is the open area of the detector face (cm 2) 
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6.0 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: 

• Dilution of samples due to high analyte concentration that exceeds analytical 
cal ibration(s); 

• 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; 

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

• Different preparation methods for associated split sample at different laboratories; 

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

• Concentration of an analyte being below the calibration range, or near the MDL 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 above 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 MDL. Precision and/or 
accuracy anomalies occurring for some analytes, but not for others, could be the results 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 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 261 total 
comparisons with 17 exceedances, resulting in a marginal exceedance rate of 6.5 percent. This is 
well within the Department of Defense Quality Systems Manual for Environmental Laboratories 
10 percent allowance for marginal exceedances. The allowable marginal exceedance 
requirements for the project have been met, with over 90 percent of the data being within 
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acceptance limits, while allowing for some noticeable trends and randomness of anomalous 
exceedances between laboratories. 

Data produced for this QCSR demonstrates that it can withstand scientific scrutiny, are 
appropriate for its 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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ATTACHMENT A-9 

RISK AND DOSE ASSESSMENT 
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RESIDUAL RISK, DOSE, AND TOXICITY ASSESSMENT 

RADIOLOGICAL 

RADIOLOGICAL RISK AND DOSE ASSESSMENT MODEL 

RESRAD (RESidual RADioactivity) is a computer model developed by the Argonne National 
Laboratory 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 for modeling risk and dose has become an acceptable regulatory standard. 
For example: 

• The EPA used RESRAD in its "Reassessment of Radium and Thorium Soil 
Concentrations and Annual Dose Rates" that demonstrated the protectiveness of the 
Uranium Mill Tailing Radiation Control Act soil criteria and in its rulemaking for 
cleanup of sites contaminated with radioactivity. 

• The EPA was also a signatory to both the ROD and the Record of Decision for the North 
St. Louis County Sites (USACE 2005b), both of which used RESRAD in their 
development. EPA has participated in many other CERCLA actions involving RESRAD. 

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

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 updated morbidity slope 
factors from the Cancer Risk Coefficients for Environmental Exposure to Radionuclides, Federal 
Guidance Report 13 (USEPA 1999) that are pathway specific. 

RESRAD 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 onsite residential receptor scenario are those 
defined for the onsite residential receptor in the Post-Remedial Action Report for 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), FS, and 
RESRAD guidance. 

Each receptor scenario is summarized as follows: 

• Industrial Worker: The industrial worker is modeled as a typical site worker who spends 
most of their 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 1600 hours 
indoors and 400 hours outdoors plus 125 hours (0.5 hours per day) Indoors to account for 
the possibility of eating lunch on-site, early daily arrival, and late daily departure. 

• 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. 
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• The on-site residential receptor is modeled as a potential future receptor in case the 
current land use changes to residential. The standard default assumption for a residential 
receptor, as presented in the Risk Assessment Guidance for Superfund .  Volume I – 
Human Health Evaluation Manual (USEPA 1989), is that an adult individual will live on 
site and be potentially exposed to contaminants for 350 days per year for a total of 30 
years. The 30 year exposure duration assumes that the individual will live on the site as a 
young child for 6 years (i.e., from ages 0 to 6 years), and continues to live at the same 
location for another 24 years until age 30. The resident is assumed to spend 16.4 hours 
indoors and 2.0 hours outdoors each day per the Exposure Factors Handbook, Volumes 1, 
2, and 3 (USEPA 1997b). Because child and adult ingestion rates, body weights, and 
exposure durations vary, exposure to the resident via ingestion of soil/sediment is based 
on a weighted average of the respective child and adult parameters. The assumptions used 
in this weighted average are: 

— The child weighs 50 kg and ingests 200 mg of soil or sediment per day, over 6 years; 
and 

— The adult weighs 70 kg and ingests 100 mg of soil or sediment per day, over 24 
years. 

• This resident also is assumed to breathe at a rate of 0.552 m 3  of air per hour (USEPA 
1997b). A shielding factor of 0.4 is assumed for indoor exposures. A dust loading value 
of 100 micrograms per m 3  is also assumed. 

The exposure pathways applicable to the radiological risk and dose assessment for the receptor 
scenarios are external gamma, inhalation, and soil ingestion for the three scenarios, with plant 
ingestion added for the on-site resident scenario. Since ground water is not a potential source of 
drinking water for SLDS, the drinking water pathway is not considered a potential pathway for 
the property (USACE 1998a). The non-default USRAD input parameters for the receptor 
scenarios are presented in Table A-9-2. 

Table A-9-2. RESRAD Non-Default Input Parameters 

Category Parameter Values 
Physical 
Parameters 

Area of Contaminated Zone (m 2) SU-1 994 
SU-2 1,380 
SU-3 8,918 

Combined Area 11,292 
Thickness of the Contaminated Zone (m) 2 

Cover 
Parameters 

Cover Depth (m) 0 
Density of the Cover Material (g/cm 3) Not Applicable 
Cover Erosion Rate (m/yr) Not Applicable 

Hydrological 
Data for 
Contaminated 
Zone 

Density of Contaminated Zone (g/cm 3 ) 1.28 (Clay Loam) 
Contaminated Zone Total Porosity (unitless) 0.42 (Clay Soil) 
Contaminated Zone Field Capacity (unitless) 0.36 
Contaminated Zone Hydraulic Conductivity (m/yr) 3.048 
Contaminated Zone b parameter (unitless) 10.4 
Wind Speed (m/s) 4.17 
Precipitation (m/yr) 0.92 
Irrigation (m/yr) 0 
Run-off Coefficient (unitless) 0.8 (Built-Up Area) 
Contaminated zone Erosion Rate (m/yr) 0.00006 
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Table A-9-2. RESRAD Non-Default Input Parameters (Continued) 

Exposure 
Parameters 

On-Site 
Resident 

Utility 
Worker 

Industrial 
Worker 

Inhalation Rate (m 3/yr) 8,400 10,550 10,550 

Mass Loading for Inhalation (g/m 3) 5.9x10 -6  0.0002 0.0002 

Exposure Duration (yr) 30 I 25 

Indoor Dust Filtration Factor (unitless) 0.5 0.5 0.5 

External Gamma Shielding Factor (unitless) 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 

Fruit, Vegetable, and Grain Consumption (kg/yr) 42.7 Not Applicable Not Applicable 

Leafy Vegetable Consumption (kg/yr) 4.66 Not Applicable Not Applicable 

Soil Ingestion (g/yr) 43.8 175.2 49.64 

DETERMINATION OF RADIOLOGICAL EXPOSURE POINT CONCENTRATIONS 

Risk and dose are determined by developing a source term for each SU, and applying that source 
term to each receptor scenario using RESRAD. For these properties, the source terms are based 
upon EPCs calculated from SU data. The following discussion summarizes the process for 
calculating each COC's EPC for each SU. 

For each SU, the sample results were weighted by area. The weighting was done by giving each 
systematic or random sample station a representative area value by dividing the SU area by the 
number of systematic or random stations in the SU. Then, the area of each biased sample was 
identified from an on-site evaluation and/or GWS data. The area-weighted average concentration 
for each radionuclide COC was determined for each representative area by the following equation: 

z (  C s  * A  — 

Ns
IAB) )+ E(C 8 xA B ) 

C RA  = 
R A  

Where: CRA = Concentration of the representative area 
Cs = Concentration of the systematic, random, or subsurface sample 
RA = Representative area value 
CB = Concentration of the biased sample 
AB = Area of the biased sample 
Ns = Number of samples per systematic or random sample station (e.g., total 

number of samples taken at different depths) 

For each SU, the CRA values were inserted into the EPA-designed software ProUCL (Version 
3.0) to calculate the 95 percent upper confidence limit (UCL95) of the arithmetic mean for each 
radionuclide COC. ProUCL determined both the distribution (i.e., normal, lognormal, etc.) and 
the UCL95 value of the sample results. 

The EPC for each radionuclide COC was calculated by subtracting its average background 
concentration from the smaller of its UCL95 results or its maximum detected concentration. The 
EPCs for all of the SUs combined were calculated by using area-weighted EPCs from each SU. 
Since the sample results did not include lead-210 (Pb-210) and U-234, the EPCs for these 
radionuclides were calculated 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 
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at the St. Louis Site, the ratio of Pb-210 to Ra-226 is 1.3 and the ratio of U-234 to U-238 is 1.0. 
The EPCs for each SU and all of the SUs combined are in Table A-9-3. 

Table A-9-3. Radiological Exposure Point Concentrations for Each Survey Unit and All 
Survey Units Combined 

Survey 
Unit 

Area 
(m

2
) 

Statistic 
Radionuclide Concentration (pCi/g) 

Ra-226 Pb-210 a  Th-230 U-238 U-234 a  U-235 Th-232 Ra-228 Th-228 Ac-227 Pa-231 

Class 1 
SU 1 

994 

Background 2.78 - 1.94 1.44 - 0.09 1.09 0.95 1.16 0.14 0.89 

Maximum 6.42 - 5.44 14.45 - 0.89 2.07 2.25 2.63 0.42 0.46 

Distribution N - N G - G N X G G N 

UCL95  3.91 - 3.77 6.11 - 0.38 1.30 1.14 1.57 0.15 0.29 

EPC 1.13 - 1.83 4.67 - 0.29 0.21 0.19 0.41 0.01 0.00 

Class 1 
SU 2 

1,380 

Background 2.78 - 1.94 1.44 - 0.09 1.09 0.95 1.16 0.14 0.89 

Maximum 5.42 - 5.07 13.97 - 0.81 1.33 1.16 1.86 0.25 0.56 

Distribution N - N X - N N N N N N 

UCL95  4.08 - 3.81 6.66 - 0.44 1.05 0.96 1.41 0.10 0.24 

EPC 1.30 - 1.87 5.22 - 0.35 0.00 0.01 0.25 0.00 0.00 

Class 2 
SU 3 

8,918 

Background 2.78 - 1.94 1.44 - 0.09 1.09 0.95 1.16 0.14 0.89 

Maximum 4 98 - 6.06 12.87 - 0.65 1.46 1.08 1.42 0.83 0.67 

Distribution N - N G - G N N N G N 

UCL95  2.69 - 3.84 5.06 - 0.30 0.91 0.71 1.09 0.25 0.23 

EPC 0.00 - 1.90 3.62 - 0.21 0.00 0.00 0.00 0.11 0.00 

Combined 
SUs 

11,292 EPC 0.26 0.34 1.89 3.91 3.91 0.23 0.02 0.02 0.07 0.09 0.00 

a  EPCs were determined based on the relationship presented in Table 2.15 of Base! ne Risk Assessment far Exposure to Contanunanis at the St. 
Louis Site (DOE 1993). 

Note: G= Gamma, L=Lognorrnal,N= Normal, X=Non Parametric 

RADIOLOGICAL RISK AND DOSE ASSESSMENT RESULTS 

For the scenarios assessed, the highest residential risk and dose were 1x10 4  and 6 mrem/yr total 
effective dose equivalent (TEDE), respectively. These results met the CERCLA risk range and 
were below the dose criteria of 25 mrem/yr TEDE. EPC calculations (including Pro-UCL output 
files) and RESRAD output files are on file as part of the St. Louis FUSRAP records/files. 

NON-RADIOLOGICAL DATA EVALUATION 

The ROD identified uranium, arsenic and cadmium as non-radiological COCs for the portion of 
SLDS. Risk-based RGs have been established for arsenic (60 mg/kg) and cadmium (17 mg/kg) 
in the ROD targeting a noncarcinogenic HQ of 1.0 for protection of an industrial worker. 
Noncarcinogenic and carcinogenic RGs were also established in the ROD for both the non-
radiological and radiological forms of uranium, respectively, assuming industrial land use. 
However, because soil samples collected at DT-10 were not analyzed for the non-radiological 
form of uranium, the carcinogenic RG of 150 pCi/g can be applied in this evaluation to 
demonstrate health protectiveness of the non-radiological effects of uranium exposures. The 
ROD describes the risk basis for the radiological uranium RG in Section 7.3.7.1, which states 
that "A guideline of 150 pCi/g for U-238 represents a mid-point (5.7 x 1(1 5) between 10-5  and 10-  
4  based on the assumption of no clean cover. The health protectiveness of noncarcinogenic 
effects from application of the radiological uranium RG is noted in Section 7.3.7.2 of the ROD, 
which states that "Cleanup of uranium to 150 pCi/g will result in a non-carcinogenic HQ of less 
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than 0.1. Therefore, addressing uranium as a radiological threat reduces the non-carcinogenic 
effects of uranium to negligible values." 

Both uranium and cadmium exposures affect the kidneys; whereas arsenic affects the 
cardiovascular system. The ROD considers the potential for cumulative health effects from 
combined exposures to uranium and cadmium by stating that achieving the cadmium RG of 17 
mg/kg will ensure "that the residual combined cadmium and uranium concentrations will not 
exceed a Hazard Index (HI) of 1.0." Although the uranium RG of 150 pCi/g is based on 
radiological cancer risk, the protectiveness of the non-carcinogenic HQ of 0.1, as stated in the 
ROD, is being assumed in a conservative evaluation for DT-10 that demonstrates there is no 
cumulative non-cancer risk from combined exposures to uranium and cadmium. This approach is 
health-conservative because radiological cancer risk and non-radiological non-cancer risk are 
considered to be non-additive. 

Methodology 

The non-radionuclide toxicity assessment generally consists of a two-tiered approach that 
involves 1) the comparisons of site concentrations of COCs to corresponding RGs and if needed, 
2) calculations of cumulative noncarcinogenic risks, or HIs for COCs with site concentrations 
exceeding RGs. The site concentration of a COC is represented by the EPC, which is determined 
using the same methodology discussed previously for radionuclides. The RGs for non-
radionuclide COCs listed in the ROD (USACE 2005a) were developed to ensure that the 
cumulative toxicity effects would result in an HI less than one. All RGs were calculated based on 
noncarcinogenic, rather than carcinogenic effects. The FS (USACE 1998b) explains RG 
development. The following is the overall, stepwise procedure that is used to implement the two-
tiered approach: 

Tier 1 — Quantitative Comparison of COC EPCs to ROD (USACE 2005a) RGs  

• Step 1 — Calculate an EPC for the COC. 

• Step 2 — Quantitatively compare the EPC to the RG by calculation of a hazard ratio (HR) 
(Equation 1 below). An HR > 1.0 indicates that the EPC > the RG; an HR < 1.0 indicates 
that the EPC < RG. 

• Step 3 — If an HR for at least one COC exceeds a value of 1.0, then a Tier 2 evaluation is 
performed. Additionally, if the sum of the HRs for two or more chemicals affecting the 
same target organ exceeds a value of 1.0, even if all individual HRs are less than 1.0, then 
the Tier 2 evaluation is performed as discussed below. If no individual HR, or no 
summed HR (i.e., for chemicals affecting the same target organ) exceeds 1.0, then the 
Tier 1 evaluation is complete. 

Tier 2 — Calculation of a Target Organ/Organ System Hazard Index (Toxicity Assessment)  

• Step 1 — If at least one HR exceeds 1.0 (per Tier 1, Step 3 above), then calculate an HQ 
for all COCs. 

• Step 2 — For each group of COCs affecting the same target organ/organ system, sum all 
HQs to determine a cumulative HI for that target organ/organ system. 

• Step 3 — If HI < 1.0 for a target organ/organ system, then no further action is warranted 
and the risk basis for the RG has been met. If HI > 1, then further evaluation/actions may 
considered as needed. 
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DT-10 Evaluation Approach: To comply with the requirement to perform a post-remedial action 
risk assessment in section 9.0 of the ROD, EPCs were developed for each of the chemical COCs 
as part of the Tier 1 evaluation. The individual EPCs were then compared to the corresponding 
COC RGs through the calculations of HRs. Additionally, to ensure that there are no cumulative 
effects to the kidneys from exposures to uranium and cadmium, the cancer and non-cancer risk-
based HRs for uranium and cadmium, respectively, were summed and compared to a value of 
1.0. If all individual HRs and the kidney HR were less than 1.0, then the site met the non-
radiological cleanup criteria and the post-remedial risk objectives set forth in the ROD. 
However, because the individual HRs and the kidney HR estimated for the COCs did not exceed 
a value of 1, a Tier 2 evaluation to determine HQs and a cumulative kidney HI (i.e., for uranium 
and cadmium) for DT-10 was not required. The following text discusses the Tier 1 evaluation 
and results for non-radiological COCs detected in DT-10 soil. 

Determination of EPC: The EPC for the three Uranium radionuclides was determined in Section 
2.4.2 and listed in Table 3. Those results and the calculation of a total uranium EPC is provided 
in Table A-9-4. 

Table A-9-4. Total Uranium EPC Calculation 

Uranium Constituent EPC 
U-238 3.91 pCi/g 
U-234 3.91 pCi/g 
U-235 0.23 pCi/g 

Total-U 8.05 pCi/g 

EPCs are typically calculated by selecting the lesser of the UCL95 and the maximum detected 
concentration. However, because only two non-radiological soil samples were collected from the 
property, a statistical evaluation of those samples would likely yield non-defensible results. 
Therefore on this property, the statistical UCL95 evaluation was not conducted and the maximum 
detected concentrations were selected as the EPCs for both arsenic and cadmium as presented in 
Table A-9-5. 

Table A-9-5. Arsenic and Cadmium EPCs 

Sample Name 

Arsenic (mg/kg) 
(RG is 60) 

Cadmium (mg/kg) 
(RG is 17) 

Result Detection Limit VQ Result Detection Limit VQ 
SLD77213 46.7 0.33 = 1.4 0.054 = 
SLD78997 4.4 0.25 = 0.22 0.041 U 

EPC 46.7 NA NA 1.4 NA NA 
NA: not applicable 

Comparison of EPCs and RGs: As presented in Table A-9-6, all COC EPCs were less than the 
corresponding RGs; therefore, all HRs are less than 1.0. (Note: All HRs are based upon a 
relationship to the RG. Therefore, the HRs are based upon the same exposure pathways and 
parameters as those used in determining the RGs for the ROD). 
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Table A-9-6. EPC and RG Comparison 

COC EPC (mg/kg) RG (mg/kg) HR 
Arsenic 46.7 60 0.8 

Cadmium 1.4 17 <0.1 
Uranium 8.05 150 <0.1 

Conclusion 

Since all COC EPCs were less than the corresponding RGs and the HR was less than 1.0, the site 
met the non-radiological cleanup criteria and the post-remedial risk objectives set forth in the 
ROD. 
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ATTACHMENT A-9-1 

EPC CALCULATIONS (PRO-UCL OUTPUT FILES) 

(On the CDROM on the Back Cover of this Report) 
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Table 3: Results of ProUCL Runs for DT-10 Class 1 SU 1 

Data File 

Raw Statistics 

Variable: 	Ra-226 

Normal Distribution Test 
Number of Valid Samples 19 Shapiro-Wilk Test Statisitic 0.9718824 
Number of Unique Samples 17 Shapiro-Wilk 5% Critical Value 0.901 
Minimum 1.16 Data are normal at 5% significance level 
Maximum 6.42 
Mean 3.3652632 95% UCL (Assuming Normal Distribution) 
Median 3.32 Student's-t UCL 3.909585 
Standard Deviation 1.3682567 
Variance 1.8721263 Gamma Distribution Test 
Coefficient of Variation 0.4065824 A-D Test Statistic 0.1287977 
Skewness 0.5326335 A-D 5% Critical Value 0.7420899 

K-S Test Statistic 0.0795584 
Gamma Statistics K-S 5% Critical Value 0.19887 

k hat 6.1255099 Data follow gamma distribution 
k star (bias corrected) 5.1934119 at 5% significance level 
Theta hat 0.549385 
Theta star 0.647987 95% UCLs (Assuming Gamma Distribution) 
nu hat 232.76938 Approximate Gamma UCL 4.0046441 
nu star 197.34965 Adjusted Gamma UCL 4.0665012 
Approx.Chi Square Value (.05) 165.84083 
Adjusted Level of Significance 0.03687 Lognormal Distribution Test 
AdjiistP(.1 Chi Square Value 163.31816 Shapiro-Wilk Test Statisitic 0.9800163 

Shapiro-Wilk 5% Critical Value 0.901 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data 0.14842 
Maximum of log data 1.8594181 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data 1.1296652 95% H-UCL 4.153992 
Standard Deviation of log data 0.4342491 95% Chebyshev (MVUE) UCL 4.8914255 
Variance of log data 0.1885723 97.5% Chebyshev (MVUE) UCL 5.5443692 

99% Chebyshev (MVUE) UCL 6.8269507 

95% Non-parametric UCLs 
CLT UCL 3.8815821 
Adj-CLT UCL (Adjusted for skewness) 3.9225669 
Mod-t UCL (Adjusted for skewness) 3.9159778 
Jackknife UCL 3.909585 
Standard Bootstrap UCL 3.8803872 
Bootstrap-t UCL 3.97378 

RECOMMENDATION Hall's Bootstrap UCL 3.9955688 
Data are normal (0.05) Percentile Bootstrap UCL 3.8815789 

BCA Bootstrap UCL 3.8831579 
Use Student's-t UCL 95% Chebyshev (Mean, Sd) UCL 4.7335198 

97.5% Chebyahcv (Nicoll, 3d) UCL 5.3255656 
99% Chebyshev (Mean, Sd) UCL 6.4885248 

ActuaL UCL-95 
	

3.91 
Distribution • 



Data File 

Raw Statistics 

Variable: 	Th-230 

Normal Distribution Test 
Number of Valid Samples 19 Shapiro-Wilk Test Statisitic 0.9656011 
Number of Unique Samples 19 Shapiro-Wilk 5% Critical Value 0.901 
Minimum 1.15 Data are normal at 5% significance level 
Maximum 5.44 
Mean 3.3242105 95% UCL (Assuming Normal Distribution) 
Median 3.42 Student's-t UCL 	 3.7732503 
Standard Deviation 1.1287472 
Variance 1.2740702 Gamma Distribution Test 
Coefficient of Variation 0.3395535 A-D Test Statistic 0.2385904 
Skewness 0.3106563 A-D 5% Critical Value 0.7415369 

K-S Test Statistic 0.1046841 
Gamma Statistics K-S 5% Critical Value 0.1986856 

k hat 8.4294783 Data follow gamma distribution 
k star (bias corrected) 7.1335958 at 5% significance level 
Theta hat 0.3943554 
Theta star 0.4659937 95% UCLs (Assuming Gamma Distribution) 
nu hat 
nu star 

320.32018 
271.07664 

Approximate Gamma TICI, 
Adjusted Gamma UCL 

3.8519054 
3.9021529 

Approx.Chi Square Value (.05) 233.94028 
Adjusted Level of Significance 0.03687 Lognormal Distribution Test 
Adjusted Chi Square Value 230.92786 Shapiro-Wilk Test Statisitic 0.9430746 

Shapiro-Wilk 5% Critical Value 0.901 
Log-transformed Statistics Data are lognormal at 5'-Yo significance level 

Minimum of log data 0.1397619 
Maximum of log data 1.6937791 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data 1.1407454 95% H-UCL 	 3.965272 
Standard Deviation of log data 0.3728336 95% Chebyshev (MVUE) UCL 4.6126275 
Variance of log data 0.1390049 97.5% Chebyshev (MVUE) UCL 5.1627105 

99% Chebyshev (MV'UE) UCL 6.243242 

95% Non-parametric UCLs 
CLT UCL 3.7501493 
Adj-CLT UCL (Adjusted for skewness) 3.7698691 
Mod-t UCL (Adjusted for skewness) 3.7763262 
Jackknife UCL 3.7732503 
Standard Bootstrap UCL 3.7326488 
Bootstrap-t UCL 3.8295262 

RECOMMENDATION Hall's Bootstrap UCL 3.7903603 
Data are normal (0.05) Percentile Bootstrap UCL 3.7273684 

BCA Bootstrap UCL 3.7547368 
Use Student's-t UCL 95% Chebyshev (Mean, Sd) UCL 4.4529577 

97.5% Chebyshev (Mean, Sd) UCL 4.9413675 
99% Chebyshev (Mean, Sd) UCL 5.900754 

ActuaL UCL-95 
	

3.77 
Distribution 

• 

• 



• 
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Data File 

Raw Statistics 
Number of Valid Samples 
Number of Unique Samples 
Minimum 
Maximum 

19 
19 

1.34 
14.45 

Variable: 	U-238 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data not normal at 5% significance level 

0.7550327 
0.901 

Mean 4.6863158 95% UCL (Assuming Normal Distribution) 
Median 4.07 Student's-t UCL 	 6.0524991 
Standard Deviation 3.4341621 
Variance 11.793469 Gamma Distribution Test 
Coefficient of Variation 0.7328064 A-D Test Statistic 0.6247081 
Skewness 2.0038484 A-D 5% Critical Value 0.7491177 

K-S Test Statistic 0.19908 
Gamma Statistics K-S 5% Critical Value 0.2002205 

k hat 2.7343202 Data follow gamma distribution 
k star (bias corrected) 2.3376732 at 5% significance level 
Theta hat 1.713887 
Theta star 2.0046925 95% UCLs (Assuming Gamma Distribution) 
nu hat 103.90417 Approximate Gamma UCL 6.1131689 
nu star 88.83158 Adjusted Gamma UCL 6.2589571 
Approx.Chi Square Value (.05) 68.097715 
Adjusted Level of Significance 0.03687 Lognormal Distribution Test 
Adjusted Chi Square Value 66.511534 Shapiro-Wilk Test Statisitic 0.9566621 

Shapiro-Wilk 5% Critical Value 0.901 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data 0.2926696 
Maximum of log data 2.6706944 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data 1.3507806 95% H-UCL 6.3669268 
Standard Deviation of log data 0.6165716 95% Chebyshev (MVUE) UCL 7.6081745 
Variance of log data 0.3801605 97.5% Chebyshev (MVUE) UCL 8.9034079 

99% Chebyshev (MVUE) UCL 11.447643 

95% Non-parametric UCLs 
CLT UCL 5.982215 
Adj-CLT UCL (Adjusted for skewness) 6.3692164 
Mod-t UCL (Adjusted for skewness) 6.1128635 
Jackknife UCL 6.0524991 
Standard Bootstrap UCL 5.9606792 
Bootstrap-t UCL 7.5328654 

RECOMMENDATION Hall's Bootstrap UCL 13.62506 
Data follow gamma distribution (0.05) Percentile Bootstrap UCL 6.1063158 

BCA Bootstrap UCL 6.4384211 
Use Approximate Gamma UCL 95% Chebyshev (Mean, Sd) UCL 8.1204778 

97.5% Chebyshev (Mean, Sd) UCL 9.6064425 
99% Chebyshev (Mean, Sd) UCL 12.525332 

ActuaL UCL-95 
	

6.11 
Distribution 

• 



• Data File 

Raw Statistics 

Variable: 	mU-235 

Normal Distribution Test 
Number of Valid Samples 19 Shapiro-Wilk Test Statisitic 0.8745522 
Number of Unique Samples 17 Shapiro-Wilk 5% Critical Value 0.901 
Minimum 1 Data not normal at 5% significance level 
Maximum 1.91 
Mean 1.3026316 95% UCL (Assuming Normal Distribution) 
Median 1.25 Student's-t UCL 	 1.4001122 
Standard Deviation 0.2450361 
Variance 0.0600427 Gamma Distribution Test 
Coefficient of Variation 0.1881085 A-D Test Statistic 0.6787288 
Skewness 1.2760302 A-D 5% Critical Value 0.7403558 

K-S Test Statistic 0.1490321 
Gamma Statistics K-S 5% Critical Value 0.1981005 

k hat 33.166784 Data follow gamma distribution 
k star (bias corrected) 27.965011 at 5% significance level 
Theta hat 0.0392752 
Theta star 0.0465808 95% UCLs (Assuming Gamma Distribution) 
nu hat 1260.3378 Approximate Gamma UCL 1.4011114 
nu star 1062.6704 Adjusted Gamma UCL 1.41008 
Approx.Chi Square Value (.05) 987.97855 
Adjusted Level of Significance 0.03687 Lognormal Distribution Test 
Adjusted Chi Square Value 981.69467 Shapiro-Wilk Test Statisitic 0.9196268 

Shapiro-Wilk 5% Critical Value 0.901 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data 0 
Maximum of log data 0.6471032 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data 0.2492354 95% H-UCL 1.4011954 
Standard Deviation of log data 0.1746725 95% Chebyshev (MVUE) UCL 1.5301383 
Variance of log data 0.0305105 97.5% Chebyshev (MVUE) UCL 1.6289803 

99% Chebyshev (MVUE) UCL 1.8231361 

95% Non-parametric UCLs 
CLT UCL 1.3950973 
Adj-CLT UCL (Adjusted for skewness) 1.4126813 
Mod-t UCL (Adjusted for skewness) 1.4028549 
Jackknife UCL 1.4001122 
Standard Bootstrap UCL 1.3901101 
Bootstrap-t UCL 1.4304953 

RECOMMENDATION Hall's Bootstrap UCL 1.4424106 
Data follow gamma distribution (0.05) Percentile Bootstrap UCL 1.3989474 

BCA Bootstrap UCL 1.4042105 
Use Approximate Gamma UCL 95% Chebyshev (Mean, Sd) UCL 1.5476677 

97.5% Chebyshev (Mean, Sd) UCL 1.653695 
99% Chebyshev (Mean, Sd) UCL 1.8619651 

ActuaL UCL-95 
	

1.40-1.02 
	

0.38 
Distribution 

• 



• 
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Data File 

Raw Statistics 

Variable: 	Th-232 

Normal Distribution Test 
Number of Valid Samples 19 Shapiro-Wilk Test Statisitic 0.9177048 
Number of Unique Samples 17 Shapiro-Wilk 5% Critical Value 0.901 
Minimum 0.67 Data are normal at 5% significance level 
Maximum 2.07 
Mean 1.1626316 95% UCL (Assuming Normal Distribution) 
Median 1.04 Student's-t UCL 	 1.2961693 
Standard Deviation 0.3356725 
Variance 0.112676 Gamma Distribution Test 
Coefficient of Variation 0.2887179 A-D Test Statistic 0.4078318 
Skewness 0.9745306 A-D 5% Critical Value 0.7408442 

K-S Test Statistic 0.1490806 
Gamma Statistics K-S 5% Critical Value 0.1984076 

k hat 13.629678 Data follow gamma distribution 
k star (bias corrected) 11.512711 at 5% significance level 
Theta hat 0.0853015 
Theta star 0.1009868 95% UCLs (Assuming Gamma Distribution) 
nu hat 517.92776 Approximate Gamma UCL 1.3042437 
nu star 437.48303 Adjusted Gamma UCL 1.3174694 
Approx.Chi Square Value (.05) 389.98202 
Adjusted Level of Significance 0.03687 Lognormal Distribution Test 
Adjusted Chi Square Value 386.06708 Shapiro-Wilk Test Statisitic 0.9651255 

Shapiro-Wilk 5% Critical Value 0.901 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data -0.400478 
Maximum of log data 0.7275486 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data 0.113553 95% H-UCL 1.3125734 
Standard Deviation of log data 0.2775185 95% Chebyshev (MVUE) UCL 1.4879477 
Variance of log data 0.0770165 97.5% Chebyshev (MVUE) UCL 1.6290733 

99% Chebyshev (MVUE) UCL 1.906287 

95% Non-parametric UCLs 
CLT UCL 1.2892994 
Adj-CLT UCL (Adjusted for skewness) 1.307696 
Mod-t UCL (Adjusted for skewness) 1.2990388 
Jackknife UCL 1.2961693 
Standard Bootstrap UCL 1.2831044 
Bootstrap-t UCL 1.3202827 

RECOMMENDATION Hall's Bootstrap UCL 1.332168 
Data are normal (0.05) Percentile Bootstrap UCL 1.2836842 

BCA Bootstrap UCL 1.3036842 
Use Student's-t UCL 95% Chebyshev (Mean, Sd) UCL 1.4983041 

97.5% Chebyshev (Mean, Sd) UCL 1.6435498 
99% Chebyshev (Mean, Sd) UCL 1.93 

ActuaL UCL-95 1.30 
Distribution • 



• Data File 

Raw Statistics 

Variable: 	Ra-228 

Normal Distribution Test 
Number of Valid Samples 19 Shapiro-Wilk Test Statisitic 0.6095292 
Number of Unique Samples 16 Shapiro-Wilk 5% Critical Value 0.901 
Minimum 0.68 Data not normal at 5% significance level 
Maximum 2.25 
Mean 1.0042105 95% UCL (Assuming Normal Distribution) 
Median 0.96 Student's-t UCL 1.134012 
Standard Deviation 0.3262807 
Variance 0.1064591 Gamma Distribution Test 
Coefficient of Variation 0.3249126 A-D Test Statistic 1.5314686 
Skewness 3.3441793 A-D 5% Critical Value 0.7407255 

K-S Test Statistic 0.2233351 
Gamma Statistics K-S 5% Critical Value 0.1983503 

k hat 14.993912 Data do not follow gamma distribution 
k star (bias corrected) 12.66154 at 5% significance level 
Theta hat 0.0669746 
Theta star 0.0793119 95% UCLs (Assuming Gamma Distribution) 
nu hat 569.76866 Approximate Gamma UCL 1.1203397 
nu star 481.13852 Adjusted Gamma UCL 1.1311498 
Approx.Chi Square Value (.05) 431.26594 
Adjusted Level of Significance 0.03687 Lognormal Distribution Test 
Adjusted Chi Square Value 427.14444 Shapiro-Wilk Test Statisitic 0.7810265 

Shapiro-Wilk 5% Critical Value 0.901 
Log-transformed Statistics Data not lognormal at 5% significance level 

Minimum of log data -0.385662 
Maximum of log data 0.8109302 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data -0.029516 95% H-UCL 1.110207 
Standard Deviation of log data 0.2442025 95% Chebyshev (MVUE) UCL 1.2447738 
Variance of log data 0.0596349 97.5% Chebyshev (MVUE) UCL 1.3512529 

99% Chebyshev (MVUE) UCL 1.5604106 

95% Non-parametric UCLs 
CLT UCL 1.1273343 
Adj-CLT UCL (Adjusted for skewness) 1.1886974 
Mod-t UCL (Adjusted for skewness) 1.1435834 
Jackknife UCL 1.134012 
Standard Bootstrap UCL 1.1195666 
Bootstrap-t UCL 1.2802642 

RECOMMENDATION Hall's Bootstrap UCL 1.6492424 
Data are Non-parametric (0.05) Percentile Bootstrap UCL 1.1347368 

BCA Bootstrap UCL 1.2136842 
Use Student's-t UCL 95% Chebyshev (Mean, Sd) UCL 1.3304912 
or Modified-t UCL 97.5% Chebyshev (Mean, Sd) UCL 1.4716731 

99% Chebyshev (Mean, Sd) UCL 1.75 

ActuaL UCL-95 1.14 
Distribution X 

• 

• 



Raw Statistics 
Number of Valid Samples 
Number of Unique Samples 
Minimum 
Maximum 
Mean 
Median 
Standard Deviation 
Variance 
Coefficient of Variation 
Skewness 

Gamma Statistics 
k hat 
k star (bias corrected) 
Theta hat 
Theta star 
nu hat 
nu star 
Approx.Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Log-transformed Statistics 
Minimum of log data 
Maximum of log data 
Mean of log data 
Standard Deviation of log data 
Variance of log data 

• 

19 
17 

0.99 
2.63 

1.4210526 
1.32 

0.3726764 
0.1388877 
0.2622538 
2.0606406 

18.874475 
15.929382 
0.0752897 
0.0892095 
717.23004 
605.31652 
549.23295 

0.03687 
544.57041 

-0.01005 
0.9669838 
0.3246732 
0.2276657 
0.0518316 

• 
Data File 
	 Variable: Th-228 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 

	
0.8115445 

Shapiro-Wilk 5% Critical Value 
	

0.901 
Data not normal at 5% significance level 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 	 1.5693113 

Gamma Distribution Test 
A-D Test Statistic 
	

0.6502146 
A-D 5% Critical Value 
	

0.7403879 
K-S Test Statistic 
	

0.1862155 
K-S 5% Critical Value 
	

0.1981873 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 

	
1.5661599 

Adjusted Gamma UCL 
	

1.5795692 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 

	
0.9163254 

Shapiro-Wilk 5% Critical Value 
	

0.901 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 
	

1.5639396 
95% Chebyshev (MVUE) UCL 

	
1.7432722 

97.5% Chebyshev (MVUE) UCL 
	

1.8840499 
99% Chebyshev (MVUE) UCL 

	
2.1605804 

95% Non-parametric UCLs 
CLT UCL 
Adj-CLT UCL (Adjusted for skewness) 
Mod-t UCL (Adjusted for skewness) 
Jackknife UCL 
Standard Bootstrap UCL 
Bootstrap-t UCL 
Hall's Bootstrap UCL 
Percentile Bootstrap UCL 
BCA Bootstrap UCL 
95% Chebyshev (Mean, Sd) UCL 
97.5% Chebyshev (Mean, Sd) UCL 
99% Chebyshev (Mean, Sd) UCL 

ActuaL UCL-95 
Distribution 

1.5616841 
1.6048718 
1.5760477 
1.5693113 
1.5567515 

1.648793 
2.3132303 
1.5789474 
1.6168421 
1.7937291 

1.95 
2.2717454 

1.57 

RECOMMENDATION 
Data follow gamma distribution (0.05) 

Use Approximate Gamma UCL 

• 



• 
Data File 

Raw Statistics 

Variable: 	mAc-227 

Normal Distribution Test 
Number of Valid Samples 19 Shapiro-Wilk Test Statisitic 0.9004091 
Number of Unique Samples 15 Shapiro-Wilk 5% Critical Value 0.901 
Minimum 1 Data not normal at 5% significance level 
Maximum 1.45 
Mean 1.1373684 95% UCL (Assuming Normal Distribution) 
Median 1.11 Student's-t UCL 	 1.1800268 
Standard Deviation 0.1072299 
Variance 0.0114982 Gamma Distribution Test 
Coefficient of Variation 0.0942789 A-D Test Statistic 0.4053217 
Skewness 1.3743873 A-D 5% Critical Value 0.73794 

K-S Test Statistic 0.1223714 
Gamma Statistics K-S 5% Critical Value 0.19793 

k hat 126.50827 Data follow gamma distribution 
k star (bias corrected) 106.56837 at 5% significance level 
Theta hat 0.0089905 
Theta star 0.0106727 95% UCLs (Assuming Gamma Distribution) 
nu hat 4807.3143 Approximate Gamma UCL 1.1801843 
nu star 4049.598 Adjusted Gamma UCL 1.1840003 
Approx.Chi Square Value (.05) 3902.6829 
Adjusted Level of Significance 0.03687 Lognormal Distribution Test 
Adjusted Chi Square Value 3890.1044 Shapiro-Wilk Test Statisitic 0.931787 

Shapiro-Wilk 5% Critical Value 0.901 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data 0 
Maximum of log data 0.3715636 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data 0.1247597 95% H-UCL N/A 
Standard Deviation of log data 0.0900924 95% Chebyshev (MVUE) UCL 1.2398236 
Variance of log data 0.0081166 97.5% Chebyshev (MVUE) UCL 1.2842118 

99% Chebyshev (MVUE) UCL 1.371404 

95% Non-parametric UCLs 
CLT UCL 1.1778322 
Adj-CLT UCL (Adjusted for skewness) 1.1861202 
Mod-t UCL (Adjusted for skewness) 1.1813195 
Jackknife UCL 1.1800268 
Standard Bootstrap UCL 1.1761329 
Bootstrap-t UCL 1.1925119 

RECOMMENDATION Hall's Bootstrap UCL 1.2069286 
Data follow gamma distribution (0.05) Percentile Bootstrap UCL 1.1810526 

BCA Bootstrap UCL 1.1826316 

• 

Use Approximate Gamma UCL 95% Chebyshev (Mean, Sd) UCL 
97.5% Chebyshev (Mean, Sd) UCL 
99% Chebyshev (Mean, Sd) UCL 

ActuaL UCL-95 
	

1.18-1.03 
Distribution  

1.24 
1.2909967 
1.3821375 

0.15 

• 



• 

• 

Data File 

Raw Statistics 

Variable: 	mPa-231 

Normal Distribution Test 
Number of Valid Samples 19 Shapiro-Wilk Test Statisitic 0.9265394 
Number of Unique Samples 19 Shapiro-Wilk 5% Critical Value 0.901 
Minimum 1 Data are normal at 5% significance level 
Maximum 1.53 
Mean 1.2963158 95% UCL (Assuming Normal Distribution) 
Median 1.31 Student's-t UCL 1.363779 
Standard Deviation 0.1695815 
Variance 0.0287579 Gamma Distribution Test 
Coefficient of Variation 0.1308181 A-D Test Statistic 0.5916512 
Skewness -0.119436 A-D 5% Critical Value 0.739918 

K-S Test Statistic 0.1716511 
Gamma Statistics K-S 5% Critical Value 0.1980249 

k hat 60.439038 Data follow gamma distribution 
k star (bias corrected) 50.93112 at 5% significance level 
Theta hat 0.0214483 
Theta star 0.0254523 95% UCLs (Assuming Gamma Distribution) 
nu hat 2296.6835 Approximate Gamma UCL 1.3678447 
nu star 1935.3826 Adjusted Gamma UCL 1.3742844 
Approx.Chi Square Value (.05) 1834.1753 
Adjusted Level of Significance 0.03687 Lognormal Distribution Test 
Adjusted Chi Square Value 1825.5807 Shapiro-Wilk Test Statisitic 0.9259145 

Shapiro-Wilk 5% Critical Value 0.901 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data 0 
Maximum of log data 0.4252677 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data 0.2512306 95% H-UCL 1.3701424 
Standard Deviation of log data 0.133135 95% Chebyshev (MVUE) UCL 1.4695114 
Variance of log data 0.0177249 97.5% Chebyshev (MVUE) UCL 1.5443989 

99% Chebyshev (MVUE) UCL 1.6915009 

95% Non-parametric UCLs 
CLT UCL 1.3603083 
Adj-CLT UCL (Adjusted for skewness) 1.3591692 
Mod-t UCL (Adjusted for skewness) 1.3636013 
Jackknife UCL 1.363779 
Standard Bootstrap UCL 1.3584846 
Bootstrap-t UCL 1.3583214 

RECOMMENDATION Hall's Bootstrap UCL 1.3586314 
Data are normal (0.05) Percentile Bootstrap UCL 1.3584211 

BCA Bootstrap UCL 1.36 
Use Student's-t UCL 1.4658973 

1.5392754 
1.6834124 

0.29 

95% Chebyshev (Mean, Sd) UCL 
97.5% Chebyshev (Mean, Sd) UCL 
99% Chebyshev (Mean, Sd) UCL 

ActuaL UCL-95 
	

1.36-1.07 
Distribution • 



• Table 3: Results of ProUCL Runs for DT-10 Class 1 SU 2 

Data File 

Raw Statistics 

Variable: 	Ra-226 

Normal Distribution Test 
Number of Valid Samples 18 Shapiro-Wilk Test Statisitic 0.9537262 
Number of Unique Samples 18 Shapiro-Wilk 5% Critical Value 0.897 
Minimum 2.1 Data are normal at 5% significance level 
Maximum 5.42 
Mean 3.6494444 95% UCL (Assuming Normal Distribution) 
Median 3.49 Student's-t UCL 	 4.0773599 
Standard Deviation 1.0436219 
Variance 1.0891467 Gamma Distribution Test 
Coefficient of Variation 0.2859673 A-D Test Statistic 0.2702311 
Skewness 0.181731 A-D 5% Critical Value 0.7392504 

K-S Test Statistic 0.1193859 
Gamma Statistics K-S 5% Critical Value 0.2034023 

k hat 12.511301 Data follow gamma distribution 
k star (bias corrected) 10.463121 at 5% significance level 
Theta hat 0.2916918 
Theta star 0.3487912 95% UCLs (Assuming Gamma Distribution) 
nu hat 450.40685 Approximate Gamma UCL 4.1320072 
nu star 376.67237 Adjusted Gamma UCL 4.1818476 
Approx.Chi Square Value (.05) 332.68212 
Adjusted Level of Significance 0.03574 Lognormal Distribution Test 
Adjusted Chi Square Value 328.71712 Shapiro-Wilk Test Statisitic 0.9508759 

Shapiro-Wilk 5% Critical Value 0.897 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data 0.7419373 
Maximum of log data 1.6900958 95% 'XI ,s (Assuming Lognormal Distribution) 
Mean of log data 1.254079 95% H-UCL 4.187454 
Standard Deviation of log data 0.2973341 95% Chebyshev (MVUE) UCL 4.78411 
Variance of log data 0.0884076 97.5% Chebyshev (MVUE) UCL 5.2732464 

99% Chebyshev (MVUE) UCL 6.2340602 

95% Non-parametric UCLs 
CLT UCL 4.0540522 
Adj-CLT UCL (Adjusted for skewness) 4.0653107 
Mod-t UCL (Adjusted for skewness) 4.079116 
Jackknife UCL 4.0773599 
Standard Bootstrap UCL 4.0434035 
Bootstrap-t UCL 4.0955396 

RECOMMENDATION Hall's Bootstrap UCL 4.0507936 
Data are normal (0.05) Percentile Bootstrap UCL 4.0405556 

BCA Bootstrap UCL 4.0322222 
Use Student's-t UCL 95% Chebyshev (Mean, Sd) UCL 4.7216641 

97.5% Chebyshev (Mean, Sd) UCL 5.1856143 
99% Chebyshev (Mean, Sd) UCL 6.0969548 

ActuaL UCL-95 
	

4.08 
Distribution 

• 

• 



Data File 

Raw Statistics 
Number of Valid Samples 
Number of Unique Samples 
Minimum 
Maximum 

18 
18 

2.42 
5.07 

Variable: 	Th-230 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data are normal at 5% significance level 

0.9219598 
0.897 

Mean 3.4666667 95% UCL (Assuming Normal Distribution) 
Median 3.345 Student's-t UCL 	 3.8060612 
Standard Deviation 0.8277326 
Variance 0.6851412 Gamma Distribution Test 
Coefficient of Variation 0.238769 A-D Test Statistic 0.4833184 
Skewness 0.4879949 A-D 5% Critical Value 0.739464 

K-S Test Statistic 0.1322058 
Gamma Statistics K-S 5% Critical Value 0.2032754 

k hat 19.188872 Data follow gamma distribution 
k star (bias corrected) 16.027764 at 5% significance level 
Theta hat 0.1806603 
Theta star 0.2162914 95% UCLs (Assuming Gamma Distribution) 
nu hat 690.79939 Approximate Gamma UCL 3.8299336 
nu star 576.99949 Adjusted Gamma UCL 3.8669006 
Approx.Chi Square Value (.05) 522.27143 
Adjusted Level of Significance 0.03574 Lognormal Distribution Test 
Adjusted Chi Square Value 517.27859 Shapiro-Wilk Test Statisitic 0.9364628 

Shapiro-Wilk 5% Critical Value 0.897 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data 0.8837675 
Maximum of log data 1.6233408 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data 1.2169105 95% H-UCL 3.848066 
Standard Deviation of log data 0.2346667 95% Chebyshev (MVUE) UCL 4.3078574 
Variance of log data 0.0550685 97.5% Chebyshev (MVUE) UCL 4.6723121 

99% Chebyshev (MVUE) UCL 5.3882129 

95% Non-parametric UCLs 
CLT UCL 3.787575 
Adj-CLT UCL (Adjusted for skewness) 3.811553 
Mod-t UCL (Adjusted for skewness) 3.8098013 
Jackknife UCL 3.8060612 
Standard Bootstrap UCL 3.7768244 
Bootstrap-t UCL 3.8310745 

RECOMMENDATION Hall's Bootstrap UCL 3.8056851 
Data are normal (0.05) Percentile Bootstrap UCL 3.7872222 

BCA Bootstrap UCL 3.815 
Use Student's-t UCL 95% Chebyshev (Mean, Sd) UCL 4.317081 

97.5% Chebyshev (Mean, Sd) UCL 4.685056 
99% Chebyshev (Mean, Sd) UCL 5.4078716 

ActuaL UCL-95 	3.81 
Distribution 



• 
Data File 

Raw Statistics 

Variable: 	U-238 

Normal Distribution Test 
Number of Valid Samples 18 Shapiro-Wilk Test Statisitic 0.6920279 
Number of Unique Samples 18 Shapiro-Wilk 5% Critical Value 0.897 
Minimum 2.51 Data not normal at 5% significance level 
Maximum 13.97 
Mean 5.2483333 95% UCL (Assuming Normal Distribution) 
Median 4.055 Student's-t UCL 	 6.5997843 
Standard Deviation 3.2959873 
Variance 10.863532 Gamma Distribution Test 
Coefficient of Variation 0.6280065 A-D Test Statistic 1.5559915 
Skewness 1.9838056 A-D 5% Critical Value 0.7425769 

K-S Test Statistic 0.2446394 
Gamma Statistics K-S 5% Critical Value 0.2045918 

k hat 4.0160412 Data do not follow gamma distribution 
k star (bias corrected) 3.383738 at 5% significance level 
Theta hat 1.3068425 
Theta star 1.551046 95% UCLs (Assuming Gamma Distribution) 
nu hat 144.57748 Approximate Gamma UCL 6.5691493 
nu star 121.81457 Adjusted Gamma UCL 6.7140581 
Approx.Chi Square Value (.05) 97.322108 
Adjusted Level of Significance 0.03574 Lognormal Distribution Test 
Adjusted Chi Square Value 95.221615 Shapiro-Wilk Test Statisitic 0.8464832 

Shapiro-Wilk 5% Critical Value 0.897 
Log-transformed Statistics Data not lognormal at 5% significance level 

Minimum of log data 0.9202828 
Maximum of log data 2.6369122 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data 1.5282742 95% H-UCL 6.5372377 
Standard Deviation of log data 0.4801405 95% Chebyshev (MVUE) UCL 7.7523125 
Variance of log data 0.2305349 97.5% Chebyshev (MVUE) UCL 8.8838417 

99% Chebyshev (MVUE) UCL 11.106512 

95% Non-parametric UCLs 
CLT UCL 6.5261735 
Adj-CLT UCL (Adjusted for skewness) 6.9143172 
Mod-t UCL (Adjusted for skewness) 6.6603269 
Jackknife UCL 6.5997843 
Standard Bootstrap UCL 6.5103587 
Bootstrap-t UCL 7.657324 

RECOMMENDATION Hall's Bootstrap UCL 7.1681645 
Data are Non-parametric (0.05) Percentile Bootstrap UCL 6.5722222 

BCA Bootstrap UCL 6.965 
Use Student's-t UCL 95% Chebyshev (Mean, Sd) UCL 8.6346384 
or Mod ified-t UCL 97.5% Chebyshev (Mean, Sd) UCL 10.099895 

99% Chebyshev (Mean, Sd) UCL 12.978109 

ActuaL UCL-95 
	

6.66 
Distribution 	 X • 



• 

Data File 

Raw Statistics 
Number of Valid Samples 
Number of Unique Samples 
Minimum 
Maximum 

18 
18 

0.06 
0.81 

Variable: 	U-235 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data are normal at 5% significance level 

0.9314807 
0.897 

Mean 0.3544444 95% UCL (Assuming Normal Distribution) 
Median 0.345 Student's-t UCL 	 0.4355435 
Standard Deviation 0.1977884 
Variance 0.0391203 Gamma Distribution Test 
Coefficient of Variation 0.5580238 A-D Test Statistic 0.2657604 
Skewness 0.8934203 A-D 5% Critical Value 0.7454289 

K-S Test Statistic 0.1377995 
Gamma Statistics K-S 5% Critical Value 0.2049752 

k hat 3.1065992 Data follow gamma distribution 
k star (bias corrected) 2.6258697 at 5% significance level 
Theta hat 0.114094 
Theta star 0.1349817 95% UCLs (Assuming Gamma Distribution) 
nu hat 111.83757 Approximate Gamma UCL 0.45834 
nu star 94.531311 Adjusted Gamma UCL 0.4699634 
Approx.Chi Square Value (.05) 73.10315 
Adjusted Level of Significance 0.03574 Lognormal Distribution Test 
Adjusted Chi Square Value 71.295123 Shapiro-Wilk Test Statisitic 0.9404657 

Shapiro-Wilk 5% Critical Value 0.897 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data -2.813411 
Maximum of log data -0.210721 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data -1.206701 95% H-UCL 0.5207946 
Standard Deviation of log data 0.6484579 95% Chebyshev (MVUE) UCL 0.6200762 
Variance of log data 0.4204977 97.5% Chebyshev (MVUE) UCL 0.7308106 

99% Chebyshev (MVUE) UCL 0.9483268 

95% Non-parametric UCLs 
CLT UCL 0.4311262 
Adj-CLT UCL (Adjusted for skewness) 0.4416159 
Mod-t UCL (Adjusted for skewness) 0.4371797 
Jackknife UCL 0.4355435 
Standard Bootstrap UCL 0.4288359 
Bootstrap-t UCL 0.4533215 

RECOMMENDATION Hall's Bootstrap UCL 0.4619477 
Data are normal (0.05) Percentile Bootstrap UCL 0.4333333 

BCA Bootstrap UCL 0.4461111 
Use Student's-t UCL 95% Chebyshev (Mean, Sd) UCL 0.5576527 

97.5% Chebyshev (Mean, Sd) UCL 0.6455811 
99% Chebyshev (Mean, Sd) UCL 0.8182994 

ActuaL UCL-95 
	

0.44 
Distribution • 



• Data File 

Raw Statistics 

Variable: 	Th-232 

Normal Distribution Test 
Number of Valid Samples 18 Shapiro-Wilk Test Statisitic 0.9894225 
Number of Unique Samples 17 Shapiro-Wilk 5% Critical Value 0.897 
Minimum 0.61 Data are normal at 5% significance level 
Maximum 1.33 
Mean 0.9788889 95% UCL (Assuming Normal Distribution) 
Median 0.985 Student's-t UCL 	 1.0479437 
Standard Deviation 0.1684144 
Variance 0.0283634 Gamma Distribution Test 
Coefficient of Variation 0.1720465 A-D Test Statistic 0.1817897 
Skewness -0.049994 A-D 5% Critical Value 0.7389168 

K-S Test Statistic 0.0989614 
Gamma Statistics K-S 5% Critical Value 0.2031613 

k hat 34.094291 Data follow gamma distribution 
k star (bias corrected) 28.448947 at 5% significance level 
Theta hat 0.0287112 
Theta star 0.0344086 95% UCLs (Assuming Gamma Distribution) 
nu hat 1227.3945 Approximate Gamma UCL 1.0543546 
nu star 1024.1621 Adjusted Gamma UCL 1.0619171 
Approx.Chi Square Value (.05) 950.85745 
Adjusted Level of Significance 0.03574 Lognormal Distribution Test 
Adjusted Chi Square Value 944.08585 Shapiro-Wilk Test Statisitic 0.9674977 

Shapiro-Wilk 5% Critical Value 0.897 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data -0.494296 
Maximum of log data 0.2851789 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data -0.036074 95% H-UCL 	 1.0593259 
Standard Deviation of log data 0.1798163 95% Chebyshev (MVUE) UCL 1.1611984 
Variance of log data 0.0323339 97.5% Chebyshev (MVUE) UCL 1.2398637 

99% Chebyshev (MVUE) UCL 1.3943864 

95% Non-parametric UCLs 
CLT UCL 1.0441824 
Adj-CLT UCL (Adjusted for skewness) 1.0436826 
Mod-t UCL (Adjusted for skewness) 1.0478657 
Jackknife UCL 1.0479437 
Standard Bootstrap UCL 1.0418085 
Bootstrap-t UCL 1.0443316 

RECOMMENDATION Hall's Bootstrap UCL 1.0487168 
Data are normal (0.05) Percentile Bootstrap UCL 1.0422222 

BCA Bootstrap UCL 1.0416667 
Use Student's-t UCL 95% Chebyshev (Mean, Sd) UCL 1.1519182 

97.5% Chebyshev (Mean, Sd) UCL 1.2267881 
99% Chebyshev (Mean, Sd) UCL 1.3738556 

ActuaL UCL-95 
	

1.05 
Distribution 

• 

• 



• 

Data File 

Raw Statistics 
Number of Valid Samples 
Number of Unique Samples 
Minimum 
Maximum 

18 
15 

0.6 
1.16 

Variable: 	Ra-228 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data are normal at 5% significance level 

0.9566719 
0.897 

Mean 0.9022222 95% UCL (Assuming Normal Distribution) 
Median 0.92 Student's-t UCL 	 0.9625587 
Standard Deviation 0.1471516 
Variance 0.0216536 Gamma Distribution Test 
Coefficient of Variation 0.1630991 A-D Test Statistic 0.5329809 
Skewness -0.521673 A-D 5% Critical Value 0.738815 

K-S Test Statistic 0.2114001 
Gamma Statistics K-S 5% Critical Value 0.2031438 

k hat 36.599125 Data follow approximate gamma distibution 
k star (bias corrected) 30.536308 at 5% significance level 
Theta hat 0.0246515 
Theta star 0.0295459 95% UCLs (Assuming Gamma Distribution) 
nu hat 1317.5685 Approximate Gamma UCL 0.9692185 
nu star 1099.3071 Adjusted Gamma UCL 0.9759216 
Approx.Chi Square Value (.05) 1023.3186 
Adjusted Level of Significance 0.03574 Lognormal Distribution Test 
Adjusted Chi Square Value 1016.2899 Shapiro-Wilk Test Statisitic 0.9202466 

Shapiro-Wilk 5% Critical Value 0.897 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data -0.510826 
Maximum of log data 0.14842 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data -0.116618 95% H-UCL 0.9742016 
Standard Deviation of log data 0.1747211 95% Chebyshev (MVUE) UCL 1.0656345 
Variance of log data 0.0305275 97.5% Chebyshev (MVUE) UCL 1.1360772 

99% Chebyshev (MVUE) UCL 1.2744482 

95% Non-parametric UCLs 
CLT UCL 0.9592723 
Adj-CLT UCL (Adjusted for skewness) 0.9547154 
Mod-t UCL (Adjusted for skewness) 0.9618479 
Jackknife UCL 0.9625587 
Standard Bootstrap UCL 0.9588528 
Bootstrap-t UCL 0.9574456 

RECOMMENDATION Hall's Bootstrap UCL 0.9547054 
Data are normal (0.05) Percentile Bootstrap UCL 0.9583333 

BCA Bootstrap UCL 0.9538889 
Use Student's-t UCL 95% Chebyshev (Mean, Sd) UCL 1.0534061 

97.5% Chebyshev (Mean, Sd) UCL 1.1188235 
99% Chebyshev (Mean, Sd) UCL 1.2473233 

ActuaL UCL-95 
	

0.96 
Distribution 

• 



• 
Data File 	 Variable: Th-228 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 	 0.96 
Shapiro-Wilk 5% Critical Value 

	
0.897 

Data are normal at 5% significance level 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 	 1.411599 

Gamma Distribution Test 
A-D Test Statistic 	 0.3396701 
A-D 5% Critical Value 
	

0.739417 
K-S Test Statistic 
	

0.1593698 
K-S 5% Critical Value 
	

0.2032474 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 

	
1.4229331 

Adjusted Gamma UCL 
	

1.4357898 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 

	
0.9604409 

Shapiro-Wilk 5% Critical Value 	 0.897 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 1.4328192 
95% Chebyshev (MVUE) UCL 1.5980542 
97.5% Chebyshev (MVUE) UCL 1.7283562 
99% Chebyshev (MVUE) UCL 1.9843093 

95% Non-parametric UCLs 
CLT UCL 1.4053086 
Adj-CLT UCL (Adjusted for skewness) 1.4088583 
Mod-t UCL (Adjusted for skewness) 1.4121527 
Jackknife UCL 1.411599 
Standard Bootstrap UCL 1.4022264 
Bootstrap-t UCL 1.4175804 
Hall's Bootstrap UCL 1.4215423 
Percentile Bootstrap UCL 1.41 
BCA Bootstrap UCL 1.4133333 
95% Chebyshev (Mean, Sd) UCL 1.5854869 
97.5% Chebyshev (Mean, Sd) UCL 1.7107 
99% Chebyshev (Mean, Sd) UCL 1.9566569 

Raw Statistics 
Number of Valid Samples 

	
18 

Number of Unique Samples 
	

14 
Minimum 
	

0.78 
Maximum 
	

1.86 
Mean 
	

1.2961111 
Median 
	

1.315 
Standard Deviation 
	

0.2816577 
Variance 
	

0.079331 
Coefficient of Variation 
	

0.2173098 
Skewness 
	

0.2123056 

Gamma Statistics 
k hat 
	

21.795801 
k star (bias corrected) 
	

18.200204 
Theta hat 
	

0.0594661 
Theta star 
	

0.0712141 
nu hat 
	

784.64882 
nu star 
	

655.20735 
Approx.Chi Square Value (.05) 

	
596.81057 

Adjusted Level of Significance 
	

0.03574 
,A rijilgterl Chi Square Value 

	
591.46648 

Log-transformed Statistics 
Minimum of log data 	 -0.248461 
Maximum of log data 
	

0.6205765 
Mean of log data 
	

0.2362527 
Standard Deviation of log data 

	
0.224345 

Variance of log data 
	

0.0503307 

RECOMMENDATION 
Data are normal (0.05) 

Use Student's-t UCL 

• 

ActuaL UCL-95 
	

1.41 
Distribution • 



• 

• 

Data File 

Raw Statistics 
Number of Valid Samples 
Number of Unique Samples 
Minimum 
Maximum 

18 
15 

1 
1.38 

Variable: 	mAc-227 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data are normal at 5% significance level 

0.9847624 
0.897 

Mean 1.195 95% UCL (Assuming Normal Distribution) 
Median 1.21 Student's-t UCL 	 1.2334449 
Standard Deviation 0.0937613 
Variance 0.0087912 Gamma Distribution Test 
Coefficient of Variation 0.0784613 A-D Test Statistic 0.2222735 
Skewness -0.132711 A-D 5% Critical Value 0.73725 

K-S Test Statistic 0.1243114 
Gamma Statistics K-S 5% Critical Value 0.20311 

k hat 169.77917 Data follow gamma distribution 
k star (bias corrected) 141.51968 at 5% significance level 
Theta hat 0.0070386 
Theta star 0.0084441 95% UCLs (Assuming Gamma Distribution) 
nu hat 6112.05 Approximate Gamma UCL 1.2349789 
nu star 5094.7083 Adjusted Gamma UCL 1.238886 
Approx.Chi Square Value (.05) 4929.7819 
Adjusted Level of Significance 0.03574 Lognormal Distribution Test 
Adjusted Chi Square Value 4914.2345 Shapiro-Wilk Test Statisitic 0.9793068 

Shapiro-Wilk 5% Critical Value 0.897 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data 0 
Maximum of log data 0.3220835 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data 0.1751983 95% H-UCL N/A 
Standard Deviation of log data 0.07933 95% Chebyshev (MVUE) UCL 1.2925186 
Variance of log data 0.0062933 97.5% Chebyshev (MVUE) UCL 1.3347029 

99% Chebyshev (MVUE) UCL 1.4175657 

95% Non-parametric UCLs 
CLT UCL 1.2313508 
Adj-CLT UCL (Adjusted for skewness) 1.2306122 
Mod-t UCL (Adjusted for skewness) 1.2333296 
Jackknife UCL 1.2334449 
Standard Bootstrap UCL 1.2300504 
Bootstrap-t UCL 1.2350324 

RECOMMENDATION Hall's Bootstrap UCL 1.2305154 
Data are normal (0.05) Percentile Bootstrap UCL 1.2294444 

BCA Bootstrap UCL 1.2294444 
Use Student's-t UCL 95% Chebyshev (Mean, Sd) UCL 1.2913306 

97.5% Chebyshev (Mean, Sd) UCL 1.3330129 
99% Chebyshev (Mean, Sd) UCL 1.4148897 

ActuaL UCL-95 
	

1.23-1.13 
	

0.10 
Distribution • 



• 
Data File 

Raw Statistics 

Variable: 	mPa-231 

Normal Distribution Test 
Number of Valid Samples 18 Shapiro-Wilk Test Statisitic 0.9325802 
Number of Unique Samples 16 Shapiro-Wilk 5% Critical Value 0.90 
Minimum 1 Data are normal at 5% significance level 
Maximum 1.85 
Mean 1.4433333 95% UCL (Assuming Normal Distribution) 
Median 1.49 Student's-t UCL 	 1.5292382 
Standard Deviation 0.2095092 
Variance 0.0438941 Gamma Distribution Test 
Coefficient of Variation 0.1451565 A-D Test Statistic 0.789741 
Skewness -0.591851 A-D 5% Critical Value 0.7384171 

K-S Test Statistic 0.1986909 
Gamma Statistics K-S 5% Critical Value 0.2030753 

k hat 46.383417 Data follow approximate gamma distibution 
k star (bias corrected) 38.689884 at 5% significance level 
Theta hat 0.0311174 
Theta star 0.0373052 95% UCLs (Assuming Gamma Distribution) 
nu hat 1669.803 Approximate Gamma UCL 1.5379403 
nu star 1392.8358 Adjusted Gamma UCL 1.5473593 
Approx.Chi Square Value (.05) 1307.1551 
Adjusted Level of Significance 0.03574 Lognormal Distribution Test 
Adjusted Chi Square Value 1299.1982 Shapiro-Wilk Test Statisitic 0.8986446 

Shapiro-Wilk 5% Critical Value 0.897 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data 0 
Maximum of log data 0.6151856 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data 0.3561368 95% H-UCL 1.5440392 
Standard Deviation of log data 0.1549063 95% Chebyshev (MVUE) UCL 1.6747045 
Variance of log data 0.023996 97.5% Chebyshev (MVUE) UCL 1.7745027 

99% Chebyshev (MVUE) UCL 1.970537 

95% Non-parametric UCLs 
CLT UCL 1.5245592 
Adj-CLT UCL (Adjusted for skewness) 1.5171984 
Mod-t UCL (Adjusted for skewness) 1.5280901 
Jackknife UCL 1.5292382 
Standard Bootstrap UCL 1.5215473 
Bootstrap-t UCL 1.518375 

RECOMMENDATION Hall's Bootstrap UCL 1.5231287 
Data are normal (0.05) Percentile Bootstrap UCL 1.5194444 

BCA Bootstrap UCL 1.5094444 
Use Student's-t UCL 95% Chebyshev (Mean, Sd) UCL 1.6585836 

97.5% Chebyshev (Mean, Sd) UCL 1.7517226 
99% Chebyshev (Mean, Sd) UCL 1.934676 

ActuaL UCL-95 
	

1.53-1.29 
	

0.24 
Distribution 

• 

• 



• 

• 

Table 3: Results of ProUCL Runs for DT-10 Class 2 SU 3 

Data File 

Raw Statistics 
Number of Valid Samples 
Number of Unique Samples 
Minimum 
Maximum 

18 
18 

0.65 
4.98 

Variable: 	Ra-226 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data are normal at 5% significance level 

0.9409191 
0.897 

Mean 2.2622222 95% UCL (Assuming Normal Distribution) 
Median 2.385 Student's-t UCL 	 2.6906668 
Standard Deviation 1.0449124 
Variance 1.0918418 Gamma Distribution Test 
Coefficient of Variation 0.4618964 A-D Test Statistic 0.3476767 
Skewness 0.8278493 A-D 5% Critical Value 0.7428749 

K-S Test Statistic 0.1528129 
Gamma Statistics K-S 5% Critical Value 0.2042384 

k hat 4.7089542 Data follow gamma distribution 
k star (bias corrected) 3.9611656 at 5% significance level 
Theta hat 0.4804086 
Theta star 0.5711001 95% UCLs (Assuming Gamma Distribution) 
nu hat 
nu star 

169.52235 
142.60196 

Approximate Gamma UCI, 
Adjusted Gamma UCL 

2.7809866 
2.8372886 

Approx.Chi Square Value (.05) 116.00104 
Adjusted Level of Significance 0.03574 Lognormal Distribution Test 
Adjusted Chi Square Value 113.69916 Shapiro-Wilk Test Statisitic 0.9504812 

Shapiro-Wilk 5% Critical Value 0.897 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data -0.430783 
Maximum of log data 1.6054299 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data 0.7064254 95% H-UCL 2.957683 
Standard Deviation of log data 0.5062613 95% Chebyshev (MVUE) UCL 3.5164729 
Variance of log data 0.2563005 97.5% Chebyshev (MVUE) UCL 4.0490051 

99% Chebyshev (MVUE) UCL 5.0950615 

95% Non-parametric UCLs 
CLT UCL 2.6673303 
Adj-CLT UCL (Adjusted for skewness) 2.7186801 
Mod-t UCL (Adjusted for skewness) 2.6986763 
Jackknife UCL 2.6906668 
Standard Bootstrap UCL 2.6564357 
Bootstrap-t UCL 2.751138 

RECOMMENDATION Hall's Bootstrap UCL 2.8450595 
Data are normal (0.05) Percentile Bootstrap UCL 2.67 

BCA Bootstrap UCL 2.7138889 
Use Student's-t UCL 95% Chebyshev (Mean, Sd) UCL 3.3357676 

97.5% Chebyshev (Mean, Sd) UCL 3.8002916 
99% Chebyshev (Mean, Sd) UCL 4.7127589 

ActuaL UCL-95 	2.69 
Distribution 

• 



Data File 
	

Variable: Th-230 

	 • 
Normal Distribution Test 

Shapiro-Wilk Test Statisitic 
	

0.9251983 
Shapiro-Wilk 5% Critical Value 

	
0.897 

Data are normal at 5% significance level 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 	 3.8401461 

Gamma Distribution Test 
A-D Test Statistic 
	

0.2789748 
A-D 5% Critical Value 
	

0.7404092 
K-S Test Statistic 
	

0.1139942 
K-S 5% Critical Value 
	

0.2036571 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 	 3.8933451 
Adjusted Gamma LICL 	 3.9513163 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 

	
0.9721414 

Shapiro-Wilk 5% Critical Value 
	

0.897 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 3.9637348 
95% Chebyshev (MVUE) UCL 4.6044961 
97.5% Chcbyshev (MVUE) UCL 5.1503761 
99% Chebyshev (MVUE) UCL 6.2226515 

95% Non-parametric UCLs 
CLT UCL 3.8129949 
Adj-CLT UCL (Adjusted for skewness) 3.8762219 
Mod-t UCL (Adjusted for skewness) 3.8500082 
Jackknife UCL 3.8401461 
Standard Bootstrap UCL 3.8028125 
Bootstrap-t UCL 3.9431206 
Hall's Bootstrap UCL 3.9789175 
Percentile Bootstrap UCL 3.8038889 
BCA Bootstrap UCL 3.8244444 
95% Chebyshev (Mean, Sd) UCL 4.5906971 
97.5% Chebyshev (Mean, Sd) UCL 5.1311535 
99% Chebyshev (Mean, Sd) UCL 6.1927756 

Raw Statistics 
Number of Valid Samples 

	
18 

Number of Unique Samples 
	

17 
Minimum 
	

1.55 
Maximum 
	

6.06 
Mean 
	

3.3416667 
Median 
	

3.385 
Standard Deviation 
	

1.2157169 
Variance 
	

1.4779676 
Coefficient of Variation 
	

0.3638056 
Skewness 
	

0.8761171 

Gamma Statistics 
k hat 
	

8.3822577 
k star (bias corrected) 
	

7.0222518 
Theta hat 
	

0.3986595 
Theta star 
	

0.4758682 
nu hat 
	

301.76128 
nu star 
	

252.80107 
Approx.Chi Square Value (.05) 

	
216.97971 

Adjusted Level of Significance 
	

0.03574 
Adjusted Chi Square Value 

	
213.79632 

Log-transformed Statistics 
Minimum of log data 
	

U.4382549 
Maximum of log data 
	

1.8017098 
Mean of log data 
	

1.1456355 
Standard Deviation of log data 

	
0.3606159 

Variance of log data 
	

0.1300439 

RECOMMENDATION 
Data are normal (0.05) 

Use Students-t UCL 

• 

ActuaL UCL-95 
	

3.84 
Distribution 

• 



• 

Data File 

Raw Statistics 
Number of Valid Samples 
Number of Unique Samples 
Minimum 
Maximum 

18 
18 

0.5 
12.87 

Variable: 	U-238 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data not normal at 5% significance level 

0.82512 
0.897 

Mean 3.6355556 95% UCL (Assuming Normal Distribution) 
Median 3.13 Student's-t UCL 	 4.8298222 
Standard Deviation 2.9126382 
Variance 8.4834614 Gamma Distribution Test 
Coefficient of Variation 0.8011535 A-D Test Statistic 0.1823621 
Skewness 1.9499988 A-D 5% Critical Value 0.7531521 

K-S Test Statistic 0.0923408 
Gamma Statistics K-S 5% Critical Value 0.2064512 

k hat 1.9278854 Data follow gamma distribution 
k star (bias corrected) 1.6436082 at 5% significance level 
Theta hat 1.8857737 
Theta star 2.2119357 95% UCLs (Assuming Gamma Distribution) 
nil hat 69.403873 Approximate Gamma UCL 5.0638849 
nu star 59.169894 Adjusted Gamma UCL 5.2309296 
Approx.Chi Square Value (.05) 42.480317 
Adjusted Level of Significance 0.03574 Lognormal Distribution Test 
Adjusted Chi Square Value 41.12375 Shapiro-Wilk Test Statisitic 0.9824187 

Shapiro-Wilk 5% Critical Value 0.897 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data -0.693147 
Maximum of log data 2.554899 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data 1.0095306 95% H-UCL 6.0067891 
Standard Deviation of log data 0.801558 95% Chebyshev (MVUE) UCL 6.9851314 
Variance of log data 0.6424952 97.5% Chebyshev (MVUE) UCL 8.4067204 

99% Chebyshev (MVUE) UCL 11.199157 

95% Non-parametric UCLs 
CLT UCL 4.7647729 
Adj-CLT UCL (Adjusted for skewness) 5.1019273 
Mod-t UCL (Adjusted for skewness) 4.8824115 
Jackknife UCL 4.8298222 
Standard Bootstrap UCL 4.7452914 
Bootstrap-t UCL 5.3585819 

RECOMMENDATION Hall's Bootstrap UCL 9.3967738 
Data follow gamma distribution (0.05) Percentile Bootstrap UCL 4.8111111 

BCA Bootstrap UCL 5.0122222 
Use Approximate Gamma UCL 95% Chebyshev (Mean, Sd) UCL 6.6280069 

97.5% Chebyshev (Mean, Sd) UCL 7.9228429 
99% Chebyshev (Mean, Sd) UCL 10.466298 

ActuaL UCL-95 
	

5.06 
Distribution 

• 

• 



Data File 

Raw Statistics 

Variable: 	U-235 

Normal Distribution Test 
Number of Valid Samples 18 Shapiro-Wilk Test Statisitic 0.8493366 
Number of Unique Samples 17 Shapiro-Wilk 5% Critical Value 0.897 
Minimum 0.09 Data not normal at 5% significance level 
Maximum 0.65 
Mean 0.2366667 95% UCL (Assuming Normal Distribution) 
Median 0.205 Students-t UCL 	 0.2946024 
Standard Deviation 0.1412965 
Variance 0.0199647 Gamma Distribution Test 
Coefficient of Variation 0.5970275 A-D Test Statistic 0.3061976 
Skewness 1.6605834 A-D 5% Critical Value 0.743554 

K-S Test Statistic 0.1188296 
Gamma Statistics K-S 5% Critical Value 0.2047292 

k hat 3.6924908 Data follow gamma distribution 
k star (bias corrected) 3.1141127 at 5% significance level 
Theta hat 0.064094 
Theta star 0.0759981 95% UCLs (Assuming Gamma Distribution) 
nu hat 132.92967 Approximate Gamma UCL 0.2992516 
nu star 112.10806 Adjusted Gamma UCL 0.3061599 
Approx.Chi Square Value (.05) 88.661973 
Adjusted Level of Significance 0.03574 Lognormal Distribution Test 
Adjusted Chi Square Value 86.661382 Shapiro-Wilk Test Statisitic 0.975058 

Shapiro-Wilk 5% Critical Value 0.897 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data -2.407946 
Maximum of log data -0.430783 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data -1.582581 95% H-UCL 0.3095648 
Standard Deviation of log data 0.5342366 95% Chebyshev (MVUE) UCL 0.3687796 
Variance of log data 0.2854088 97.5% Chebyshev (MVUE) UCL 0.4267246 

99% Chebyshev (MVUE) UCL 0.5405463 

95% Non-parametric UCLs 
CLT UCL 0.2914467 
Adj-CLT UCL (Adjusted for skewness) 0.3053751 
Mod-t UCL (Adjusted for skewness) 0.2967749 
Jackknife UCL 0.2946024 
Standard Bootstrap UCL 0.2887945 
Bootstrap-t UCL 0.3141842 

RECOMMENDATION Hall's Bootstrap UCL 0.3394197 
Data follow gamma distribution (0.05) Percentile Bootstrap UCL 0.2927778 

BCA Bootstrap UCL 0.3072222 
Use Approximate Gamma UCL 95% Chebyshev (Mean, Sd) UCL 0.381835 

97.5% Chebyshev (Mean, Sd) UCL 0.4446495 
99% Chebyshev (Mean, Sd) UCL 0.5680364 

ActuaL UCL-95 
	

0.30 
Distribution 

• 

• 

• 



• 

Data File 

Raw Statistics 
Number of Valid Samples 
Number of Unique Samples 
Minimum 
Maxim urn 

18 
17 

0.27 
1.46 

Variable: 	Th-232 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data are normal at 5% significance level 

0.9712475 
0.897 

Mean 0.7922222 95% UCL (Assuming Normal Distribution) 
Median 0.8 Student's -t UCL 	 0.9066988 
Standard Deviation 0.2791912 
Variance 0.0779477 Gamma Distribution Test 
Coefficient of Variation 0.3524152 A-D Test Statistic 0.2912868 
Skewness 0.4582712 A-D 5% Critical Value 0.7408095 

K-S Test Statistic 0.1144633 
Gamma Statistics K-S 5% Critical Value 0.203724 

k hat 7.8596079 Data follow gamma distribution 
k star (bias corrected) 6.5867103 at 5% significance level 
Theta hat 0.1007967 
Theta star 0.1202759 95% UCLs (Assuming Gamma Distribution) 
nu hat 282.94588 Approximate Gamma UCL 0.9278206 

nu star 237.12157 Adjusted Gamma UCL 0.9421142 
Approx.Chi Square Value (.05) 202.46691 
Adjusted Level of Significance 0.03574 Lognormal Distribution Test 
Adjusted Chi Square Value 199.39511 Shapiro-Wilk Test Statisitic 0.9465401 

Shapiro-Wilk 5% Critical Value 0.897 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data -1.309333 
Maximum of log data 0.3784364 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data -0.297877 95% H-UCL 0.9595843 
Standard Deviation of log data 0.3880715 95% Chebyshev (MVUE) UCL 1.1214231 

Variance of log data 0.1505995 97.5% Chebyshev (MVUE) UCL 1.2618438 
99% Chebyshev (MVUE) UCL 1.5376731 

95% Non-parametric UCLs 
CLT UCL 0.9004634 
Adj-CLT UCL (Adjusted for skewness) 0.9080585 
Mod-t UCL (Adjusted for skewness) 0.9078834 
Jackknife UCL 0.9066988 
Standard Bootstrap UCL 0.899908 
Bootstrap-t UCL 0.9190696 

RECOMMENDATION Hall's Bootstrap UCL 0.9330984 
Data are normal (0.05) Percentile Bootstrap UCL 0.9005556 

BCA Bootstrap UCL 0.9111111 

Use Student's-t UCL 95% Chebyshev (Mean, Sd) UCL 1.0790639 
97.5% Chebyshev (Mean, Sd) UCL 1.2031805 
99% Chebyshev (Mean, Sd) UCL 1.4469836 

ActuaL UCL-95 
	

0.91 
Distribution 

• 

• 



Data File 

Raw Statistics 

Variable: 	Ra -228 

Normal Distribution Test 
Number of Valid Samples 18 Shapiro-Wilk Test Statisitic 0.9376317 
Number of Unique Samples 17 Shapiro-Wilk 5% Critical Value 0.897 
Minimum 0.34 Data are normal at 5% significance level 
Maximum 1.08 
Mean 0.6411111 95% UCL (Assuming Normal Distribution) 
Median 0.665 Student's -t UCL 	 0.7124344 
Standard Deviation 0.1739469 
Variance 0.0302575 Gamma Distribution Test 
Coefficient of Variation 0.271321 A-D Test Statistic 0.5929476 
Skewness 0.3698522 A-D 5% Critical Value 0.7392879 

K-S Test Statistic 0.1700083 
Gamma Statistics K-S 5% Critical Value 0.20338 

k hat 13.685464 Data follow gamma distribution 
k star (bias corrected) 11.44159 at 5% significance level 
Theta hat 0.0468461 
Theta star 0.0560334 95% UCLs (Assuming Gamma Distribution) 
nu hat 492.6767 Approximate Gamma UCL 0.7218205 
nu star 411.89725 Adjusted Gamma UCL 0.7301281 
Approx.Chi Square Value (.05) 365.84154 
Adjusted Level of Significance 0.03574 Lognormal Distribution Test 
Adjusted Chi Square Value 361.67886 Shapiro-Wilk Test Statisitic 0.9247035 

Shapiro-Wilk 5% Critical Value 0.897 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data -1.07881 
Maximum of log data 0.076961 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data -0.481532 95% H-UCL 0.7322597 
Standard Deviation of log data 0.2871188 95% Chebyshev (MVUE) UCL 0.8340507 
Variance of log data 0.0824372 97.5% Chebyshev (MVUE) UCL 0.9170167 

99% Chebyshev (MVUE) UCL 1.0799873 

95% Non-parametric UCLs 
CLT UCL 0.7085496 
Adj-CLT UCL (Adjusted for skewness) 0.7123686 
Mod-t UCL (Adjusted for skewness) 0.7130301 
Jackknife UCL 0.7124344 
Standard Bootstrap UCL 0.7052622 
Bootstrap-t UCL 0.7137763 

RECOMMENDATION Hall's Bootstrap UCL 0.7269984 
Data are normal (0.05) Percentile Bootstrap UCL 0.7038889 

BCA Bootstrap UCL 0.71 
Use Student's-t UCL 95% Chebyshev (Mean, Sd) UCL 0.8198245 

97.5% Chebyshev (Mean, Sd) UCL 0.897154 
99% Chebyshev (Mean, Sd) UCL 1.0490527 

ActuaL UCL-95 
	

0.71 
Distribution 

• 

• 

• 



Data File 

Raw Statistics 
Number of Valid Samples 
Number of Unique Samples 
Minimum 
Maximum 

18 
17 

0.51 
1.42 

Variable: 	Th-228 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data are normal at 5% significance level 

0.9302532 
0.897 

Mean 0.9655556 95% UCL (Assuming Normal Distribution) 
Median 0.955 Student's -t UCL 	 1.0943398 
Standard Deviation 0.3140855 
Variance 0.0986497 Gamma Distribution Test 
Coefficient of Variation 0.3252899 A-D Test Statistic 0.4275313 
Skewness -0.001862 A-D 5% Critical Value 0.7397393 

K-S Test Statistic 0.1202778 
Gamma Statistics K-S 5% Critical Value 0.2035451 

k hat 9.2568186 Data follow gamma distribution 
k star (bias corrected) 7.7510526 at 5% significance level 
Theta hat 0.1043075 
Theta star 0.1245709 95% UCLs (Assuming Gamma Distribution) 
nu hat 333.24547 Approximate Gamma UCL 1.1163656 
nu star 279.03789 Adjusted Gamma UCL 1.1321398 
Approx.Chi Square Value (.05) 241.34261 
Adjusted Level of Significance 0.03574 Lognormal Distribution Test 
Adjusted Chi Square Value 237.97996 Shapiro-Wilk Test Statisitic 0.917822 

Shapiro-Wilk 5% Critical Value 0.897 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data -0.673345 
Maximum of log data 0.3506569 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data -0.090037 95% H-UCL 1.1416602 
Standard Deviation of log data 0.3504119 95% Chebyshev (MVUE) UCL 1.3230113 
Variance of log data 0.1227885 97.5% Chebyshev (MVUE) UCL 1.476502 

99% Chebyshev (MVUE) UCL 1.7780046 

95% Non-parametric UCLs 
CLT UCL 1.0873251 
Adj-CLT UCL (Adjusted for skewness) 1.0872904 
Mod-t UCL (Adjusted for skewness) 1.0943343 
Jackknife UCL 1.0943398 
Standard Bootstrap UCL 1.084645 
Bootstrap-t UCL 1.0962839 

RECOMMENDATION Hall's Bootstrap UCL 1.0869244 
Data are normal (0.05) Percentile Bootstrap UCL 1.0788889 

BCA Bootstrap UCL 1.0872222 
Use Student's-t UCL 95% Chebyshev (Mean, Sd) UCL 1.2882477 

97.5% Chebyshev (Mean, Sd) UCL 1.4278768 
99% Chebyshev (Mean, Sd) UCL 1.7021512 

ActuaL UCL-95 
	

1.09 
Distribution 

• 

• 



Data File 

Raw Statistics 

Variable: 	Ac-227 

Normal Distribution Test 
Number of Valid Samples 18 Shapiro-Wilk Test Statisitic 0.5784069 
Number of Unique Samples 15 Shapiro-Wilk 5% Critical Value 0.897 
Minimum 0.06 Data not normal at 5% significance level 
Maximum 0.83 
Mean 0.1855556 95% UCL (Assuming Normal Distribution) 
Median 0.145 Student's-t UCL 	 0.2559905 
Standard Deviation 0.1717804 
Variance 0.0295085 Gamma Distribution Test 
Coefficient of Variation 0.9257625 A-D Test Statistic 0.9353659 
Skewness 3.4215569 A-D 5% Critical Value 0.7491223 

K-S Test Statistic 0.1762434 
Gamma Statistics K-S 5% Critical Value 0.2056553 

k hat 2.5113193 Data follow approximate gamma distibution 
k star (bias corrected) 2.1298032 at 5% significance level 
Theta hat 0.0738877 
Theta star 0.0871233 95% UCLs (Assuming Gamma Distribution) 
nu hat 90.407496 Approximate Gamma UCL 0.2474308 
nu star 76.672914 Adjusted Gamma UCL 0.2544815 
Approx.Chi Square Value (.05) 57.499256 
Adjusted Level of Significance 0.03574 Lognormal Distribution Test 
Adjusted Chi Square Value 55.906177 Shapiro-Wilk Test Statisitic 0.9170587 

Shapiro-Wilk 5% Critical Value 0.897 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data -2.813411 
Maximum of log data -0.18633 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data -1.896517 95% H-UCL 0.2436602 
Standard Deviation of log data 0.5954019 95% Chebyshev (MVUE) UCL 0.290686 
Variance of log data 0.3545034 97.5% Chebyshev (MVUE) UCL 0.3397976 

99% Chebyshev (MVUE) UCL 0.436268 

95% Non-parametric UCLs 
CLT UCL 0.2521541 
Adj-CLT UCL (Adjusted for skewness) 0.2870444 
Mod-t UCL (Adjusted for skewness) 0.2614327 
Jackknife UCL 0.2559905 
Standard Bootstrap UCL 0.2509782 
Bootstrap-t UCL 0.3673674 

RECOMMENDATION Hall's Bootstrap UCL 0.5243426 
Assuming gamma distribution (0.05) Percentile Bootstrap UCL 0.2605556 

BCA Bootstrap UCL 0.2905556 
Use Approximate Gamma UCL 95% Chebyshev (Mean, Sd) UCL 0.3620431 

97.5% Chebyshev (Mean, Sd) UCL 0.4384094 
99% Chebyshev (Mean, Sd) UCL 0.5884162 

ActuaL UCL-95 
	

0.25 
Distribution 

• 



• 

Data File 

Raw Statistics 
Number of Valid Samples 
Number of Unique Samples 
Minimum 
Maximum 

18 
14 

1 
1.9 

Variable: 	mPa-231 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data are normal at 5% significance level 

0.9537932 
0.897 

Mean 1.3777778 95% UCL (Assuming Normal Distribution) 
Median 1.33 Student's -t UCL 	 1.4649688 
Standard Deviation 0.212646 
Variance 0.0452183 Gamma Distribution Test 
Coefficient of Variation 0.1543398 A-D Test Statistic 0.3146526 
Skewness 0.6732309 A-D 5% Critical Value 0.7384371 

K-S Test Statistic 0.13024 
Gamma Statistics K-S 5% Critical Value 0.2030788 

k hat 45.891403 Data follow gamma distribution 
k star (bias corrected) 38.279873 at 5% significance level 
Theta hat 0.0300226 
Theta star 0.0359922 95% UCLs (Assuming Gamma Distribution) 
nu hat 1652.0905 Approximate Gamma UCL 1.4685948 
nu star 1378.0754 Adjusted Gamma UCL 1.4776384 
Approx.Chi Square Value (.05) 1292.8561 
Adjusted Level of Significance 0.03574 Lognormal Distribution Test 
Adjusted Chi Square Value 1284.9434 Shapiro-Wilk Test Statisitic 0.9726194 

Shapiro-Wilk 5% Critical Value 0.897 
Log-transformed Statistics Data are lognormal at 5% significance level 

Minimum of log data 0 
Maximum of log data 0.6418539 95% UCLs (Assuming Lognormal Distribution) 
Mean of log data 0.309537 95% H-UCL 1.4707192 
Standard Deviation of log data 0.1514954 95% Chebyshev (MVUE) UCL 1.5927885 
Variance of log data 0.0229509 97.5% Chebyshev (MVUE) UCL 1.6858853 

99% Chebyshev (MVUE) UCL 1.8687559 

95% Non-parametric UCLs 
CLT UCL 1.4602197 
Adj-CLT UCL (Adjusted for skewness) 1.4687179 
Mod-t UCL (Adjusted for skewness) 1.4662944 
Jackknife UCL 1.4649688 
Standard Bootstrap UCL 1.4590964 
Bootstrap-t UCL 1.4745999 

RECOMMENDATION Hall's Bootstrap UCL 1.4902315 
Data are normal (0.05) Percentile Bootstrap UCL 1.4544444 

BCA Bootstrap UCL 1.4633333 
Use Students-t UCL 95% Chebyshev (Mean, Sd) UCL 1.5962507 

97.5% Chebyshev (Mean, Sd) UCL 1.6907841 
99% Chebyshev (Mean, Sd) UCL 1.8764767 

ActuaL UCL-95 
	

1.46-1.23 
	

0.23 
Distribution 

• 

• 
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Summary : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

Dose Conversion Factor (and Related) Parameter Summary 

File: FGR 13 MORBIDITY 

• 

Current 

I 	Value 

I 	Base 

I 	Case. 

Parameter 

Name 

6.724E+00 6.700E+00 DCF2( 1) 

1.280E+00 1.280E+00 DCF2( 2) 

2.320E-02 1.360E-02 DCF2( 3) 

8.594E-03 8.580E-03 DCF2( 4) 

5.078E-03 4.770E-03 DCF2( 5) 

3.454E-01 3.420E-01 DCF2( 6) 

3.260E-01 3.260E-01 DCF2( 7) 

1.640E+00 1.640E+00 DCF2( 8) 

1.320E-01 1.320E-01 DCF2( 9) 

1.230E-01 1.230E-01 DCF2( 10) 

1.180E-01 1.180E-01 DCF2( 11) 

1.180E-01 1.180E-01 DCF2( 12) 

1.480E-02 1.410E-02 DCF3( 1) 

1.060E-02 1.060E-02 DCF3( 2) 

7.276E-03 5.370E-03 DCF3( 3) 

1.321E-03 1.320E-03 DCF3( 4) 

1.442E-03 1.440E-03 DCF3( 5) 

8.086E-04 3.960E-04 DCF3( 6) 

5.480E-04 5.480E-04 DCF3( 7) 

2.730E-03 2.730E-03 DCF3( 8) 

2.830E-04 2.830E-04 DCF3( 9) 

2.673E-04 2.660E-04 DCF3( 10) 

2.550E-04 2.550E-04 DCF3( 11) 

2.687E-04 2.550E-04 DCF3( 12) 

2.500E-03 2.500E-03 RTF( 1,1) 

2.000E-05 2.000E-05 RTF( 1,2) 

2.000E-05 2.000E-05 RTF( 1,3) 

1.000E-02 1.000E-02 RTF( 2,1) 

5.000E-03 5.000E-03 RTF( 2,2) 

5.000E-06 5.000E-06 RTF( 2,3) 

1.000E-02 1.000E-02 RTF( 3,1) 

8.000E-04 8.000E-04 RTF( 3,2) 

3.000E-04 3.000E-04 RTF( 3,3) 

4.000E-02 4.000E-02 RTF( 4,1) 

1.000E-03 1.000E-03 RTF( 4,2) 

1.000E-03 1.000E-03 RTF( 4,3) 

4.000E-02 4.000E-02 RTF( 5,1) 

1.000E-03 1.000E-03 RTF( 5,2) 

1.000E-03 1.000E-03 RTF( 5,3) 

Menu I 	 Parameter 

B-1 	Dose conversion factors for inhalation, mrem/pCi: 

B-1 	Ac-227+D 

B-1 	Pa-231 

B-1 	Pb-210+D 

B-1 	Ra-226+D 

B-1 	Ra-228+D 

B-1 	Th-228+D 

B-1 	Th-230 

B-1 	Th-232 

B-1 	U-234 

B-1 	0-235+0 

B-1 	U-238 

8-1 	0-238+D 

0-1 	Dose conversion factors for ingestion, mrem/pCi: 

D-1 	Ac-227+D 

D-1 	Pa-231 

D-1 	Pb-210+D 

D-1 	Ra-226+D 

D-1 	Ra-228+D 

D-1 	Th-228+D 

D-1 	Th-230 

D-1 	Th-232 

D-1 	U-234 

D-1 	U-235+D 

D-1 	U-238 

D-1 	0-238+0 

D-34 	Food transfer factors: 

D-34 	Ac-227+D , plant/soil concentration ratio, dimensionless 

D-34 	Ac-227+D • beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 

D-34 	Ac-227+D 	milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

D-34 

0-34 	Pa-231 	plant/soil concentration ratio, dimensionless 

0-34 	Pa-231 	beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 

D-34 	Pa-231 	milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

D-34 

D-34 	Pb-210+D 	plant/soil concentration ratio, dimensionless 

0-34 	Pb-210+D 	beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 

D-34 	Pb-210+D 	milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

D-34 

D-34 	Ra-226+D , plant/soil concentration ratio, dimensionless 

D-34 I  Ra-226+0 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 

D-34 I  Ra-226+D • milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

D-34 

0-34 	Ra-228+D , plant/soil concentration ratio, dimensionless 

0-34 I  Ra-228+D • beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 

0-34 I  Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

D-34 

• 
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Summary 	DT-10-Industrial 	 File: DT-10-Industrial.RAD 

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

File: FGR 13 MORBIDITY 

Current I 	Base 	Parameter 

Menu I 	 Parameter 	 I 	Value 	I 	Case 	I 	Name 

	

D-34 	Th-228+D , plant/soil concentration ratio, dimensionless 	1.000E-03 	1.000E-03 I  RTF( 6,1) 

	

D-34 	Th-228+D • beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 	1.000E-04 	1.000E-04 	RTF( 6,2) 

	

D-34 	Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 	5.000E-06 	5.000E-06 I  RTF( 6,3) 

D-34 

	

0-34 	Th-230 	, plant/soil concentration ratio, dimensionless 	1.000E-03 	1.000E-03 	RTF( 7,1) 

	

0-34 	Th-230 	, beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 	1.000E-04 	1.000E-04 	RTF( 7,2) 

	

D-34 	Th-230 	, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 	5.000E-06 	5.000E-06 	RTF( 7,3) 

D-34 

	

D-34 	Th-232 	, plant/soil concentration ratio, dimensionless 	1.000E-03 	1.000E-03 	RTF( 8,1) 

	

D-34 	Th-232 	, beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 	1.000E-04 	1.000E-04 	RTF( 8,2) 

	

D-34 	Th-232 	, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 	5.000E-06 	5.000E-06 	RTF( 8,3) 

D-34 

	

D-34 	0-234 	• plant/soil concentration ratio, dimensionless 	2.500E-03 	2.500E-03 	RTF( 9,1) 

	

D-34 	0-234 	• beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 	3.400E-04 	3.400E-04 	RTF( 9,2) 

	

D-34 	U-234 • milk/livestock-intake ratio, (pCi/L)/(pCi/d) 	6.000E-04 	6.000E-04 	RTF( 9,3) 

n-34 

	

D-34 	0-235+0 	, plant/soil concentration ratio, dimen3ionless 	2.500E-03 	2.500E-03 	RTF( 10,1) 

	

0-34 	0-235+D 	• beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 	3.400E-04 	3.400E-04 	RTF( 10,2) 

	

0-34 	U-235+D 	• milk/livestock-intake ratio, (pCi/L)/(pCi/d) 	6.000E-04 	6.000E-04 	RTF( 10,3) 

D-34 

	

D-34 	0-238 	, plant/soil concentration ratio, dimensionless 	2.500E-03 	2.500E-03 	RTF( 11,1) 

	

D-34 	0-238 	, beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 	3.400E-04 	3.400E-04 	RTF( 11,2) 

	

D-34 	0-238 	• milk/livestock-intake ratio, (pCi/L)/(pCi/d) 	6.000E-04 	6.000E-04 	RTF( 11,3) 

D-34 

	

D-34 	U-238+D 	, plant/soil concentration ratio, dimensionless 	2.500E-03 	2.500E-03 I  RTF( 12,1) 

	

D-34 	U-238+D 	, beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 	3.400E-04 	3.400E-04 	RTF( 12,2) 

	

0-34 	U-238+D 	, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 	6.000E-04 	6.000E-04 I  RTF( 12,3) 

• 

0-5 	Bioaccumulation factors, fresh water, L/kg: 

0-5 	Ac-227+D , fish 

0-5 	Ac-227+D • crustacea and mollusks 

D-5 

D-5 	Pa-231 	, fish 

0-5 	Pa-231 	, crustacea and mollusks 

D-5 

0-5 	Pb-210+D • fish 

0-5 	Pb-210+0 • crustacea and mollusks 

D-5 

0-5 	Ra-226+D , fish 

0-5 	Ra-226+D , crustacea and mollusks 

D-5 

0-5 	Ra-228+D , fish 

0-5 	Ra-228+D , crustacea and mollusks 

D-5 

D-5 	Th-228+D , fish 

D-5 	Th-228+D , crustacea and mollusks 

D-5 

0-5 	Th-230 	, fish 

0-5 	Th-230 	, crustacea and mollusks 

D-5 

	

1.500E+01 	1.500E+01 I  BIOFAC( 1,1) 

	

1.000E+03 	1.000E+03 	BIOFAC( 1,2) 

	

1.000E+01 	1.000E+01 I  BIOFAC( 2,1) 

	

1.100E+02 	1.100E+02 I  BIOFAC( 2,2) 

	

3.000E+02 	3.000E+02 I  BIOFAC( 3,1) 

	

1.000E+02 	1.000E+02 	BIOFAC( 3,2) 

	

5.000E+01 	5.000E+01 	BIOFAC( 4,1) 

	

2.500E+02 	2.500E+02 	BIOFAC( 4,2) 

	

5.000E+01 	5.000E+01 	BIOFAC( 5,1) 

	

2.500E+02 	2.500E+02 	BIOFAC( 5,2) 

	

1.000E+02 	1.000E+02 	BIOFAC( 6,1) 

	

5.000E+02 	5.000E+02 	BIOFAC( 6,2) 

	

1.000E+02 	1.000E+02 	BIOFAC( 7,1) 

	

5.000E+02 	5.000E+02 	BIOFAC( 7,2) 

• 
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Summary : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

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

File: FGR 13 MORBIDITY 

Current 

I 	Value 

I 	Base 	I 
I 	Case 	I 

Parameter 

Name 

1.000E+02 1.000E+02 BIOFAC( 8,1) 

5.000E+02 5.000E+02 BIOFAC( 8,2) 

1.000E+01 1.000E+01 BIOFAC( 9,1) 

6.000E+01 6.000E+01 BIOFAC( 9,2) 

1.000E+01 1.000E+01 BIOFAC( 10,1) 

6.000E+ 01 6.000E+01 BIOFAC( 10,2) 

1.000E+01 1.000E+01 BIOFAC( 11,1) 

6.000E+01 6.000E+01 BIOFAC( 11,2) 

1.000E+01 1.000E+01 BIOFAC( 12,1) 

6.000E+01 6.000E+01 BIOFAC( 12,2) 

Menu I 	 Parameter 

D-5 I  Th-232 	• fish 

D-5 	Th-232 	, crustacea and mollusks 

D-5 

D-5 I  0-234 	• fish 

0-5 I  0-234 	, crustacea and mollusks 

D-5 

D-5 I  U-235+D 	fish 

D-5 I  U-235+0 	crustacea and mollusks 

D-5 

0-5 I  (1-238 	• fish 

D-5 I  0-238 	• crustacea and mollusks 

D-5 

0-5 I  (1-238+0 	fish 

0-5 I 0-238+0 	crustacea and mollusks 

'Base Case means Default.Lib w/o Associate Nuclide contributions. 

• 

• 
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Summary : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

Site-Specific Parameter Summary 

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

R011 I  Area of contaminated zone (m.'2) 	 I 1.129E+04 	1.000E+04 	 I AREA 
R011 I  Thickness of contaminated zone (m) 	 I 2.000E+00  I  2.000E+00 	 I THICKO 
R011 I  Length parallel to aquifer flow (m) 	 I not used 	1.000E+02 	 I LCZPAQ 
R011 I  Basic radiation dose limit (mrem/yr) 	 I 2.500E+01  I  3.000E+01  I 	 I BRDL 
R011 I  Time since placement of material (yr) 	 I 0.000E+00  I  0.000E+00  I 	 TI 
R011 	Times for calculations (yr) 	 I 1.000E+00 	1.000E+00 	 I T( 2) 
R011 I  Times for calculations (yr) 	 I 3.000E+00  I  3.000E+00 	 I T( 3) 
R011 	Times for calculations (yr) 	 I 1.000E+01 	1.000E+01 	 I T( 4) 
R011 	Times for calculations (yr) 	 I 3.000E+01  I  3.000E+01 	 T( 5) 
R011 	Times for calculations (yr) 	 I 1.000E+02  I  1.000E+02 	 I T( 6) 
R011 I  Times for calculations (yr) 	 I 3.000E+02  I  3.000E+02  I 	 T( 7) 
R011 	Times for calculations (yr) 	 I 1.000E+03 	1.000E+03 	 T( 8) 
R011 	Times for calculations (yr) 	 not used I  0.000E+00 	 I T( 9) 
R011 	Times for calculations (yr) 	 I not used 	0.000E+00 	 I T(10) 

R012 I  Initial principal radionuclide (pCi/g): Ac-227 	9.000E-02 I  0.000E+00 	 I Si) 1)  

R012 I  Initial principal radionuclide (pCi/g): Pb-210 	3.400E-01 	0.000E+00 	 I 51( 3) 
R012 	Initial principal radionuclide (pCi/g): Ra-226 	2.600E-01 I  0.000E+00 

R012 I  Initial principal radionuclide (pCi/g): Ra-228 	2.000E-02 I  0.000E+00 

R012 I  Initial principal radionuclide (pCi/g): Th-228 	7.000E-02 I  0.000E+00 	 Si) 6) 
R012 	Initial principal radionuclide (pCi/g): Th-230 I  1.890E+00  I  0.000E+00 	 Si) 7) 
R012 	Initial principal radionuclide (pCi/g): Th-232 	2.000E-02 I  0.000E+00 	 I 51( 8) 

1: 

R012 	Initial principal radionuclide (pCi/g): U-234 	3.910E+00 	0.000E+00 	

:1 ( 9  0 1 R012 	Initial principal radionuclide (pCi/g): U-235 	2.300E-01 	0.000E+00 

R012 I  Initial principal radionuclide (pCi/g): U-238 	3.910E+00 I  0.000E+00 	 I S1(11)  

R012 	Concentration in groundwater 	(pCi/L): Ac-227 I  not used 	0.000E+00 	 I W1( 1) 
R012 	Concentration in groundwater 	(pCi/L): Pb-210 I  not used I  0.000E+00 	 I W1( 3) 
R012 	Concentration in groundwater 	(pCi/L): Ra-226 I  not used I  0.000E+00  I 	 W1( 4) 
R012 	Concentration in groundwater 	(pCi/L): Ra-228 I  not uscd I  o.nnoe+oo I 	 I W1( 5)  

R012 I  Concentration in groundwater 	(pCi/L): Th-228 I  not used I  0.000E+00 	 I W1( 6) 
R012 I  Concentration in groundwater 	(pCi/L): Th-230 I  not used 	0.000E+00 	 W1( 7) 
R012 I  Concentration in groundwater 	(pCi/L): Th-232 I  not used 	0.000E+00 	 W1( 8) 
R012 	Concentration in groundwater 	(pCi/L): U-234 	I not used I  0.000E+00 

R012 	Concentration in groundwater 	(pCi/L): U-235 	I not used I  0.000E+00 

R012 	Concentration in groundwater 	(pCi/L): U-238 	not used I  0.000E+00  I 	 I W1(11)  

R013 	Cover depth (m) 	 I 0.000E+00 	0.000E+00 	 I COVERO 
5013 I  Density of cover material (g/cm**3) 	 I not used 	1.500E+00 	 I DENSCV 
5013 	Cover depth erosion rate (m/yr) 	 I not used I  1.000E-03 	 I VCV 
R013 	Density of contaminated zone (g/cm..3) 	 I 1.280E+00  I  1.500E+00 	 I DENSCZ 
R013 I  Contaminated zone erosion rate (m/yr) 	 I 6.000E-05 	1.000E-03 	 I VCZ 
R013 I  Contaminated zone total porosity 	 I 4.200E-01  I  4.000E-01 	 I TPCZ 
5013 I  Contaminated zone field capacity 	 I 3.600E-01  I  2.000E-01 	 FCCZ 
5013 I  Contaminated zone hydraulic conductivity (m/yr) I  3.048E+00 	1.000E+01 	 I HCCZ 
R013 I  Contaminated zone b parameter 	 1.040E+01 	5.300E+00 	 I BCZ 
R013 	Average annual wind speed )m/sec) 	 I 4.170E+00  I  2.000E+00 	 I WIND 
R013 	Humidity in air (g/m**3) 	 I not used I  8.000E+00 	 I HUMID 
R013 I  Evapotranspiration coefficient 	 I 5.000E-01  I  5.000E-01 	 I EVAPTR 
R013 I  Precipitation (m/yr) 	 I 9.200E-01 	1.000E+00 	 I PRECIP 
R013 	Irrigation (m/yr) 	 0.000E+00 I  2.000E-01 	 I RI 
5013 I  Irrigation mode 	 I overhead  I  overhead  I 	 I IDITCH 

• 

• 

• 
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Site-Specific Parameter Summary (continued) 

User 	I 	 I 	Used by RESRAD 	I Parameter 

Menu I 	 Parameter 	 I 	Input 	I Default 	(If different from user input) 1 	Name 

6013 	Runoff coefficient 	 8.000E-01 	2.000E-01 	 RUNOFF 

6013 	Watershed area for nearby stream or pond (m**2) 	not used 	1.000E+06 	 WAREA 

6013 	Accuracy for water/soil computations 	 not used 	1.000E-03 	 EPS 

6014 	Density of saturated zone (g/cm..3) 	 not used 	1.500E+00 	 DENSAQ  

6014 	Saturated zone total porosity 	 not used 	4.000E-01 	 TPSZ 

6014 	Saturated zone effective porosity 	 not used 	2.000E-01 	 EPSZ 

R014 	Saturated zone field capacity 	 not used 	2.000E-01 	 FCSZ 

R014 	Saturated zone hydraulic conductivity (m/yr) 	not used 	1.000E+02 	 HCSZ 

6014 	Saturated zone hydraulic gradient 	 not used 	2.000E-02 	 HGWT 

6014 	Saturated zone b parameter 	 not used 	5.300E+00 	 BSZ 

6014 	Water table drop rate (m/yr) 	 not used 	1.000E-03 	 VWT 

R014 	Well pump intake depth (m below water table) 	not used 	1.000E+01 	 DWIBWT 

R014 	Model: Nondispersion (ND) or Mass-Balance (MB) 	not used 	ND 	 MODEL 

6014 	Well pumping rate (m**3/yr) 	 not used 	2.500E+02 	 UN 

6015 Number of unsaturated zone strata 	 not used 	1 	 NS 

6015 	Unsat. zone 1, thickness (m) 	 not used 	4.000E+00 I 	 H(1) 

R015 	Unsat. zone 1, soil density (g/cm**3) 	 not used 	1.500E+00 I 	 DENSUZ(1) 

R015 	UnsaL. zone 1, total porosity 	 not used 	4.000E-01 I 	 TPUZ(1)  

R015 	Unsat. zone 1, effective porosity 	 not used 	2.000E-01 I 	 EPUZ(1)  

6015 	Unsat. zone 1, field capacity 	 not used 	2.000E-01 I 	 FC)17.(1) 

6015 	Unsat. zone 1, soil-specific b parameter 	 not used 	5.300E+00 

1::: 1(1) R015 	Onset. zone 1, hydraulic conductivity (m/yr) 	not used 	1.000E+01 

6016 	Distribution coefficients for Ac-227 

6016 	Contaminated zone (cm..3/g) 	 2.000E+01 	2.000E+01 	 DCNUCC( 1) 

6016 	Unsaturated zone 1 (cm**3/g) 	 not used 	2.000E+01 I 	 DCNUCU( 1,1) 

6016 	Saturated zone (cm.. 3/g) 	 not used 	2.000E+01 	 --- 	 DCNUCS( 1) 

R016 	Leach rate (/yr) 	 0.000E+00 	0.000E+00 I 	 1.772E-03 	 ALEACH( 1) 

6016 	Solubility constant 	 0.000E+00 	0.000E+00 I 	 not used 	 SOLUBK( 1) 

6016 	Distribution coefficients for Pb-210 

6016 	Contaminated zone (cm .. 3/g) 	 1.000E+02 	1.000E+02 I 	 DCNUCC( 3) 

6016 	Unsaturated zone 1 (cm**3/g) 	 not used 	1.000E+02 I 	 DCNUCU( 3,1) 

6016 	Saturated zone (cm**3/g) 	 not used 	1.000E+02 I 	 --- 	 DCNUCS( 3) 

6016 	Leach rate (/yr) 	 0.000E+00 	0.000E+00 I 	 3.584E-04 	 ALEACH( 3) 

6016 	Solubility constant 	 0.000E+00 	0.000E+00 I 	 not used 	 SOLUBK( 3) 

6016 	Distribution coefficients for Ra-226 

6016 	Contaminated zone (cm**3/g) 	 7.000E+01 	7.000E+01 I 	 DCNUCC( 4) 

6016 	Unsaturated zone 1 (cm**3/g) 	 not used 	7.000E+01 I 	 DCNUCU( 4,1) 

R016 	Saturated zone (cm.. 3/g) 	 not used 	7.000E+01 I 	 --- 	 DCNUCS( 4) 

6016 	Leach rate (/yr) 	 0.000E+00 	0.000E+00 I 	 5.113E-04 	 ALEACH( 4) 

6016 	Solubility constant 	 0.000E+00 	0.000E+00 I 	 not used 	 SOLUBK( 4) 

R016 	Distribution coefficients for Ra-228 

6016 	Contaminated zone (cm**3/g) 	 7.000E+01 	7.000E+01 	 DCNUCC( 5) 

6016 	Unsaturated zone 1 (cm**3/g) 	 not used 	7.000E+01 	 DCNUCU( 5,1) 

6016 	Saturated zone (cm..3/g) 	 not used 	7.000E+01 	 --- 	 DCNUCS( 5) 

R016 	Leach rate (/yr) 	 0.000E+00 	0.000E+00 I 	 5.113E-04 	 ALEACH( 5) 

R016 	Solubility constant 	 0.000E+00 	0.000E+00 I 	 not used 	 SOLUBK( 5) 

• 
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Site-Specific Parameter Summary (continued) 

Menu Parameter 

User 

I 	Input 

I 	 I 

I 	Default 	I  

Used by RESRAD 

(If different from user input) 

Parameter 

I 	Name 

R016 Distribution coefficients for Th-228 

R016 Contaminated zone 	(cm**3/g) 6.000E+04 6.000E+04 DCNUCC( 6) 

R016 Unsaturated zone 1 	(cm**3/g) not used 6.000E+04 DCNUCU( 6,1) 
6016 Saturated zone 	(cm**3/g) not used 6.000E+04 --- DCNUCS( 	6) 

R016 Leach rate 	(/yr) 0.000E+00 0.000E+00 5.990E-07 ALEACH( 6) 

6016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 6) 

6016 Distribution coefficients for Th-230 

6016 Contaminated zone 	(cm**3/g) 6.000E+04 6.000E+04 DCNUCC( 7) 

6016 Unsaturated zone 1 	(cm**3/g) not used 6.000E+04 DCNUCU( 	7,1) 

R016 Saturated zone 	(cm**3/g) not used 6.000E+04 --- DCNUCS( 7 ) 
R016 Leach rate 	(/yr) 0.000E+00 0.000E+00 5.990E-07 ALEACH( 7) 

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 7) 

R016 Distribution coefficients for Th-232 

R016 Contaminated zone (cm**3/g) 6.000E+04 6.000E+04 DCNUCC( 8) 
6016 Unsaturated zone 1 	(cm**3/g) not used 6.000E+04 DCNUCU( 8,1) 

6016 Saturated zone 	(cm**3/g) not used 6.000E404 --- DCNUCS( 8) 
R016 Leach rate 	(/yr) 0.000E+00 0.000E+00 5.990E-07 ALEACH( 8) 

6016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 8) 

6016 Distribution coefficients for U-234 

6016 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 DCNUCC( 9) 
6016 Unsaturated zone 1 	(cin..i/g) nnt used 5.000E+01 DCNUCU( 9,1) 
R016 Saturated zone (cm**3/g) not used 5.000E+01 --- uu1UC3( 	0) 
6016 Leach rate 	(/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH( 9) 

6016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 	9) 

6016 Distribution coefficients for U-235 

6016 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 DCNUCC(10) 

6016 Unsaturated zone 1 	(cm**3/g) not used 5.000E+01 DCNUCU(10,1) 
6016 Saturated zone 	(cm**3/g) not used 5.000E+01 DCNUCS(10) 

6016 Leach rate 	(/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH(10) 

6016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK(10) 

6016 Distribution coefficients for U-238 

6016 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 DCNUCC(11) 

R016 Unsaturated zone 1 	(cm**3/g) not used 5.000E+01 DCNUCU(11,1) 

6016 Saturated zone 	(cm**3/g) not used 5.000E+01 --- DCNUCS(11) 

6016 Leach rate 	(/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH(11) 

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK(11) 

6016 Distribution coefficients for daughter Pa-231 

6016 Contaminated zone (cm.*3/0 5.000E+01 5.000E+01 DCNUCC( 2) 

6016 Unsaturated zone 1 	(cm**3/g) not used 5.000E+01 DCNUCU( 2,1) 

R016 Saturated zone 	(cm**3/g) not used 5.000E+01 --- DCNUCS( 2) 

6016 Leach rate (/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH( 2) 

R016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 2) 

R017 Inhalation rate 	(m**3/yr) 1.055E+04 8.400E+03 INHALR 

R017 Mass loading for inhalation 	(g/m**3) 2.000E-04 1.000E-04 MLINH 

• 

• 

• 
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Site-Specific Parameter Summary (continued) 

User 	I 	 I 	Used by RESRAD 

Menu I 	 Parameter 	 I 	Input 	I Default 	(If different from user input) 

Parameter 

Name 

>0 shows circular AREA. 

• 

R017 	Exposure duration 	 I 2.500E+01 	3.000E+01 

R017 	Shielding factor, inhalation 	 I 5.000E-01 	4.000E-01 

6017 	Shielding factor, external gamma 	 I 7.000E-01 	7.000E-01 

R017 	Fraction of time spent indoors 	 1.969E-01 	5.000E-01 

R017 	Fraction of time spent outdoors (on site) 	I 4.566E-02 	2.500E-01 

6017 	Shape factor flag, external gamma 	 1.000E+00 	1.000E+00 

R017 	Radii of shape factor array (used if FS - -1): 

6017 	Outer annular radius (m), ring 1: 	 not used 	5.000E+01 

6017 	Outer annular radius (m), ring 2: 	 I not used 	7.071E+01 

R017 	Outer annular radius (m), ring 3: 	 I not used 	0.000E+00 

6017 	Outer annular radius (m), ring 4: 	 not used 	0.000E+00 

R017 	Outer annular radius (m), ring 5: 	 not used 	0.000E+00 

6017 	Outer annular radius (m), ring 6: 	 I not used 	0.000E+00 

6017 	Outer annular radius (m), ring 7: 	 I not used 	0.000E+00 

R017 	Outer annular radius (m), ring 8: 	 I not used 	0.000E+00 

R017 	Outer annular radius (m), ring 9: 	 I not used 	0.000E+00 

6017 	Outer annular radius (m), ring 10: 	 I not used 	0.000E+00 

6017 	Outer annular radius (m), ring 11: 	 I not used 	0.000E+00 

R017 	Outer annular radius (m), ring 12: 	 not used 	0.000E+00 

R017 	Fractions of annular areas within AREA: 

R017 	Ring 1 
	 not used 	1.000E+00 

R017 	Ring 2 
	 not used 	2.732E-01 

R017 	Ring 3 
	 not used 	0.000E+00 

R017 	Ring 4 
	 not used 	0.000E+00 

R017 	Ring 5 
	 not used 	0.000E+00 

R017 	Ring 6 
	 not used 	0.000E+00 

R017 	Ring 7 
	 not used 	0.000E+00 

R017 	Ring 8 
	 not used 	0.000E+00 

R017 	Ring 9 
	

not used 	0.000E+00 

R017 	Ring 10 
	 not used 	0.000E+00 

R017 	Ring 11 
	 not used 	0.000E+00 

R017 	Ring 12 
	 not used 	0.000E+00 

R018 	Fruits, vegetables and grain consumption (kg/yr) I  not used 
	

1.600E+02 

R018 	Leafy vegetable consumption (kg/yr) 	 I not used 
	

1.400E+01 

6018 	Milk consumption (L/yr) 	 not used 
	

9.200E+01 

6018 	Meat and poultry consumption (kg/yr) 	 not used 
	

6.300E+01 

6018 	Fish consumption (kg/yr) 	 not used 
	

5.400E+00 

R018 	Other seafood consumption (kg/yr) 	 I not used 
	

9.000E-01 

R018 	Soil ingestion rate (g/yr) 	 4.964E+01 
	

3.650E+01 

R018 	Drinking water intake (L/yr) 	 I not used 
	

5.100E+02 

R018 	Contamination fraction of drinking water 	I not used 
	

1.000E+00 

R018 	Contamination fraction of household water 	I not used 
	

1.000E+00 

R018 	Contamination fraction of livestock water 	 not used 
	

1.000E+00 

6018 	Contamination fraction of irrioarinn w.tor 	taut.. uaed 
	

i.uUUE+UU 

R018 	Contamination fraction of aquatic food 	 not used 
	

5.000E-01 

R018 Contamination fraction of plant food 	 net ucud 
	

1 

R018 	Contamination fraction of meat 	 I not used 
	-1 

R018 	Contamination fraction of milk 	 I not used 
	-1 

ED 

SHF3 

SHF1 

FIND 

FOTD 

FS 

RAD_SHAPE( 1) 

RAD_SHAPE( 2) 

HAD SHAPE) 3) 

RAD_SHAPE( 4) 

HAD SHAPE) 5) 

HAD SHAPE) 6) 

RAD_SHAPE( 7 ) 

HAD SHAPE) 8) 

HAD SHAPE) 9) 

RAD_SHAPE(10) 

RAD_SHAPE(11) 

RAD_SHAPE(12) 

FRACA( 1) 

FRACA( 2) 

FRACA( 3) 

FRACA( 4) 

FRACA( 5) 

FRACA( 6) 

FRACA( 7) 

FRACA( 8) 

FRACA( 9) 

FRACA(10) 

FRACA(11) 

FRACA(12) 

DIET (1) 

DIET (2) 

DIET(3) 

DIET(4) 

DIET(5) 

DIET(6) 

SOIL 

DWI 

FDW 

FHHW 

FLW 

FIRM 

FR9 

FPLANT 

FMEAT 

FMILK 

• 
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User 	 I 	Used by RESRAD 	I Parameter 

Menu I 	 Parameter 	 I 	Input 	I Default  I  (If different from user input) I 	Name 

R019 	Livestock fodder intake for meat (kg/day) 	 not used 	6.800E+01 	 LFI5 

R019 	Livestock fodder intake for milk (kg/day) 	 not used 	5.500E+01 	 LEIS 

R019 	Livestock water intake for meat (L/day( 	 not used 	5.000E+01 	 LWI5 

R019 	Livestock water intake for milk (L/day) 	 not used 	1.600E+02 	 LWIS 

R019 	Livestock soil intake (kg/day) 	 not used 	5.000E-01 	 LSI 

R019 	Mass loading for foliar deposition (g/m..3( 	not used 	1.000E-04 	 MLFD 

R019 	Depth of soil mixing layer (m) 	 1.500E-01 	1.500E-01 	 DM 

R019 	Depth of roots (m) 	 not used 	9.000E-01 	 DROOP 

R019 	Drinking water fraction from ground water 	 not used 	1.000E+00 	 FGWDW 

R019 	Household water fraction from ground water 	not used 	1.000E+00 	 FGWHH 

R019 	Livestock water fraction from ground water 	not used 	1.000E+00 	 FGWLW 

R019 	Irrigation fraction from ground water 	 not used 	1.000E+00 	 FGWIR 

R198 	Wet weight crop yield for Non-Leafy (kg/m..2) 	not used 	7.000E-01 	 YV(1) 

R198 	Wet weight crop yield for Leafy 	(kg/m.. 2) 	not used 	1.500E+00 	 YV(2) 

R198 	Wet weight crop yield for Fodder 	(kg/m..2) 	not used 	1.100E+00 	 YV(3) 
R190 	Grnwing Season for Non-Leafy (years) 	 not used 	1.700E-01 	 TE(1) 

R198 	Growing Season for Leafy 	(years) 	 I not used 	2.500E-01 	 TR(?) 

R198 	Growing Season for Fodder 	(years) 	 not used 	8.000E-02 	 TE(3) 

R198 	Translocation Factor for Non-Leafy 	 I not used 	1.000E-01 	 TIV(1) 

R198 	Translocation Factor for Leafy 	 not used 	1.000E+00 	 TIV(2) 

R198 	Translocation Factor for Fodder 	 I not used 	1.000E+00 	 TIV(3) 

R198 	Dry Foliar Interception Fraction for Non-Leafy 	not used 	2.500E-01 	 RDRY(1) 

R198 	Dry Foliar Interception Fraction tor Ludfy 	I not uood 	7 fing-01 	 RDRY(2) 

R198 	Dry Foliar Interception Fraction for Fodder 	I not used 	2.500E-01 	 RDRY(3) 

R198 	Wet Foliar Interception Fraction for Non-Leafy I  not used 	2.500E-01 	 RWET(1) 

R1913 	Wet Foliar Interception Fraction for Leafy 	I not used 	2.500E-01 	 RWET(2) 

R198 Wet Foliar Interception Fraction for Fodder 	not used 	2.500E-01 	 RWET(3) 

R198 Weathering Removal Constant for Vegetation 	not used 	2.000E+01 	 WLAM 

C14 	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 	 CIZCZ 

C14 	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 

C14 	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 

C14 	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 

C14 	Fraction of grain in milk cow feed 	 not used 	2.000E-01 	 AVFG5 

C14 	DCF correction factor for gaseous forms of C14 	not used 	0.000E+00 	 CO2F 

STOR 	Storage times of contaminated foodstuffs (days): 

STOR 	Fruits, non-leafy vegetables, and grain 

STOR 	Leafy vegetables 

STOR 	Milk 

STOR 	Meat and poultry 

STOR 	Fish 

STOR 	Crustacea and mollusks 

STOR 	Well water 

STOR 	Surface water 

STOR 	Livestock fodder 

1.400E+01 

1.000E+00 

1.000E+00 

2.000E+01 

7.000E+00 

7.000E+00 

1.000E+00 

1.000E+00 

4.500E+01 

1.400E+01 

1.000E+00 

1.000E+00 

2.000E+01 

7.000E+00 

7.000E+00 

1.000E+00 

1.000E+00 

4.500E+01 

STOR_T(1) 

SPORT (2) 

SPORT (3) 

STOR_T(4) 

STOR_T(5) 

STOR_T(6) 

STOR_T(7) 

STOR_T(8) 

STOR_T(9) 

• 

• 

• 
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1 
	

User 	1 	 1 	Used by RESRAD 	I Parameter 

Menu 1 
	

Parameter 
	

Input 	1 Default 1 (If different from user input) I 	Name 

Thickness of building foundation (m) 

Bulk density of building foundation (g/cm.*3) 

Total porosity of the cover material 

Total porosity of the building foundation 

Volumetric water content of the cover material 

Volumetric water content of the foundation 

Diffusion coefficient for radon gas )m/sec): 

in cover material 

in foundation material 

in contaminated zone soil 

Radon vertical dimension of mixing (m) 

Average building air exchange rate (1/hr) 

Height of the building (room) (m) 

Building interior area factor 

Building depth below ground surface (m) 

Emanating power of Rn-222 gas 

Emanating power of Rn-220 gas 

Number of graphical time points 

Maximum number of integration points for dose 

Maximum number of integration points for risk 

not used 1 1.500E-01 1 

not used 1 2.400E+00 1 

not used 1 4.000E-01 1 

not used 1 1.000E-01 1 

not used 1 5.000E-02 1 

not used 1 3.000E-02 1 

not used 1 2.000E-06 1 

not used 1 3.000E-07 1 

not used 1 2.000E - 06 1 

not used 1 2.000E+00 1 

not used 1 5.000E-01 1 

not used 1 2.500E+00 1 

not used 1 0.000E+00 1 

not used 1-1.000E+00 1 

not used 1 2.500E-01 1 

not used 1 1.500E-01 1 

1 	 1 

32 	1 	 1 

17 	1 	 1 

257 	1 	 1  

FLOOR1 

DENS FL 

TPCV 

TPFL 

PH2OCV 

PH2OFL 

DIFCV 

DIFFL 

DIFCZ 

HMIX 

REXG 

HRM 

FM 

DMFL 

EMANA(1) 

EMANA(2) 

NPTS 

LYMAX 

KYMAX 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

R021 

TITL 

TITL 

TITL 

• Summary of Pathway Selections 

Pathway 	 1 	User Selection 

 

1 -- external gamma 	1 	active 

2 	inhalation (w/o radon) 	active 

3 	plant ingestion 	1 	suppressed 

4 	meat ingestion 	1 	suppressed 

5 	milk ingestion 	1 	suppressed 

6 	aquatic foods 	1 	Suppressed 

7 	drinking water 	1 	suppressed 

8 	soil ingestion 	1 	active 

radon 	 1 	suppressed 

Find peak pathway doses 	1 	active 

  

• 
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Summary : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

Contaminated Zone Dimensions 	 Initial Soil Concentrations, pCi/g • 
Area: 11292.00 square meters 

	

Thickness: 	2.00 meters 

	

Cover Depth: 	0.00 meters 

Ac-227 9.000E-02 

Pb-210 3.400E-01 

Ra-226 2.600E-01 

Ra-228 2.000E-02 

Th-228 7.000E-02 

Th-230 1.890E+00 

Th-232 2.000E-02 

0-234 3.910E+00 

0-235 2.300E-01 

0-238 3.910E+00 

Total Dose TDOSE(t), mrem/yr 

Basic Radiation Dose Limit 	2.500E+01 mrem/yr 

Total Mixture Sum M(t) 	Fraction of Basic Dose Limit Received at Time (t) 

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): 9.479E-01 9.239E-01 8.946E-01 8.651E-01 8.586E-01 9.033E-01 1.073E+00 1.468E+00 

M(t): 3.792E-02 3.695E-02 3.578E-02 3.460E-02 3.434E-02 3.613E-02 4.290E-02 5.871E-02 

Maximum TDOSE(t): 1.468E+00 mrem/yr 	at t - 1.000E+03 years 

• 



Plant 	 Meat 

  

Milk 	 Soil 

 

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

0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 

 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

 

1.577E-02 0.0166 

2.932E-02 0.0309 

4.483E-03 0.0047 

3.572E-04 0.0004 

5.717E-04 0.0006 

1.248E-02 0.0132 

6.788E-04 0.0007 

1.332E-02 0.0141 

7.404E-04 0.0008 

1.265E-02 0.0133 

               

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.037E-02 0.0953 

• RESRAD, Version 6.3 	T4 Limit ■ 180 days 
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Summary : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

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

As mrem/yr and Fraction of Total Dose At t - 0.000E+00 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon 

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

3.098E-02 0.0327 1.548E-02 0.0163 0.000E+00 0.0000 

3.601E-04 0.0004 2.019E-04 0.0002 0.000E+00 0.0000 

5.022E-01 0.5298 6.050E-05 0.0001 0.000E+00 0.0000 

2.494E-02 0.0263 3.027E-05 0.0000 0.000E+00 0.0000 

1.036E-01 0.1093 5.274E-04 0.0006 0.000E+00 0.0000 

1.193E-03 0.0013 1.602E-02 0.0169 0.000E+00 0.0000 

1.428E-03 0.0015 8.544E-04 0.0009 0.000E+00 0.0000 

2.780E-04 0.0003 1.342E-02 0.0142 0.000E+00 0.0000 

3.047E-02 0.0321 7.356E-04 0.0008 0.000E+00 0.0000 

1.027E-01 0.1084 1.200E-02 0.0127 0.000E+00 0.0000 

7.982E-01 0.8421 5.933E-02 0.0626 0.000E+00 0.0000 

Radio-

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

0-238 

Total 

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

As mrem/yr and Fraction of Total Dose At t - 0.000E+00 years 

Water Dependent Pathways 

Water 
	

Fish 	 Radon 
	

Plant 	 Meat 
	

Milk 	 All Pathways. 

Radio 

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

Ac-227 0.000E+00 0.0000 

Pb-210 0.000E+00 0.0000 

Ra-226 0.000E+00 0.0000 

Ra-228 0.000E+00 0.0000 

Th-228 0.000E+00 0.0000 

Th-230 0.000E+00 0.0000 

Th-232 0.000E+00 0.0000 

0-234 	0.000E+00 0.0000 

0-235 	0.000E+00 0.0000 

0-238 	0.000E+00 0.0000 

■■■■■■■ ■■■■■■■■■ 

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 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

-........ 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

6.223E-02 0.0656 

2.989E-02 0.0315 

5.067E-01 0.5346 

2.532E-02 0.0267 

1.047E-01 0.1105 

2.969E-02 0.0313 

2.961E-03 0.0031 

2.702E-02 0.0285 

3.194E-02 0.0337 

1.274E-01 0.1344 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.479E-01 1.0000 

*Sum of all water independent and dependent pathways. 

• 
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Summary : DT-10-Industrial 	 File: DT-10-Industrial.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 

Radio-

Nuclide 

Water Independent Pathways 	(Inhalation excludes radon) 

Ground 	 Inhalation 	 Radon 	 Plant 	 Meat 	 Milk Soil 

mrem/yr 	tract. 	mrem/yr 	fract. 	mrem/yr 	tract. 	mrem/yr 	fract. 	mrem/yr tract. 	mrem/yr 	fract. mrem/yr 	tract. 

Ac-227 2.996E-02 0.0324 	1.497E-02 0.0162 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 1.525E-02 0.0165 

Pb-210 3.489E-04 	0.0004 	1.957E-04 0.0002 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 2.842E-02 0.0308 

Ra-226 5.017E-01 0.5431 	6.516E-05 0.0001 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 5.165E-03 0.0056 

Ra-228 3.054E-02 0.0331 	6.979E-05 0.0001 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 3.631E-04 0.0004 

Th-228 7.214E-02 0.0781 	3.671E-04 0.0004 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 3.979E-04 0.0004 

Th-230 2.774E-03 0.0030 	1.602E-02 0.0173 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 1.249E-02 0.0135 

Th-232 4.811E-03 0.0052 	8.606E-04 0.0009 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 7.224E-04 0.0008 

1.1-234 2.778E-04 0.0003 	1.341E-02 0.0145 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 1.331E-02 0.0144 

U-235 3.045E-02 0.0330 	7.352E-04 0.0008 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 7.406E-04 	0.0008 

1.1-238 1.027E-01 0.1111 	1.199E-02 0.0130 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 1.264E-02 0.0137 

=■mm 

Total 7.757E-01 0.8396 	5.868E-02 0.0635 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 8.949E-02 0.0969 

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 

Water Dependent Pathways 

Water 	 Fish 	 Radon 	 Plant 	 Meat Milk All Pathways. 
Radio- • Nuclide mrem/yr 	tract. 	mrem/yr 	tract. 	mrem/yr 	tract. 	mrem/yr 	fract. 	mrem/yr tract. 	mrem/yr 	tract. mrem/yr 	tract. 

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 	0.000E+00 0.0000 6.017E-02 0.0651 

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 	0.000E+00 0.0000 2.896E-02 0.0313 

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 	0.000E+00 0.0000 5.070E-01 0.5487 

Ra-228 0.000E+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 3.097E-02 0.0335 

Th-228 0.000E+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 7.291E-02 0.0789 

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 	0.000E+00 0.0000 3.129E-02 0.0339 

Th-232 0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 	0.000E+00 0.0000 6.394E-03 0.0069 

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 2.700E-02 0.0292 

1.1-235 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 3.192E-02 0.0346 

0-238 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 1.273E-01 0.1378 
■■■■•=... =■• 

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 9.239E-01 	1.0000 

Sum of all water independent and dependent pathways. 

• 

• 
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Summary : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

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

As mrem/yr and Fraction of Total Dose At t ■ 3.000E+00 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 

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

2.801E-02 0.0313 1.399E-02 0.0156 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.426E-02 0.0159 

3.277E-04 0.0004 1.837E-04 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.669E-02 0.0298 

5.008E-01 0.5598 7.405E-05 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.463E-03 0.0072 

3.327E-02 0.0372 1.021E-04 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.363E-04 0.0004 

3.495E-02 0.0391 1.779E-04 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.928E-04 0.0002 

5.931E-03 0.0066 1.602E-02 0.0179 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.253E-02 0.0140 

1.267E-02 0.0142 8.823E-04 0.0010 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.074E-04 0.0009 

2.776E-04 0.0003 1.339E-02 0.0150 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.329E-02 0.0149 

3.040E-02 0.0340 7.346E-04 0.0008 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.409E-04 0.0008 

1.025E-01 0.1146 1.197E-02 0.0134 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.262E-02 0.0141 

7.492E-01 0.8374 5.753E-02 0.0643 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.792E-02 0.0983 

Total Dose Conl,.ibutions TDOSE(i,p,t) tor Individual Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t ■ 3.000E+00 years 

Water Dependent Pathways 

Water 
	 Fish 	 Radon 	 Plant 	 Meat 	 Milk 	 All Pathways. 

Radio 

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

(3-238 

Total 

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

0.000E+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 5.626E-02 0.0629 

0.000E+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 2.720E-02 0.0304 

0.000E+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 5.073E-01 0.5671 

0.000E+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 3.371E-02 0.0377 

0.000E+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 3.532E-02 0.0395 

0.000E+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 3.448E-02 0.0385 

0.000E+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 1.436E-02 0.0161 

0.000E+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 2.696E-02 0.0301 

0.000E+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 3.188E-02 0.0356 

0.000E+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 1.271E-01 0.1421 

■■■■■■■■■ ■■■■■■ ■■■■=■■■■ ■■■■■■ ■■■■■■■■■ ■■■■=■ ■■■■■■■■■ ■■■■■■ 
■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■=■■■ 

0.000E+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 8.946E-01 1.0000 

Radio-

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

U-238 

■■■■■■■ 

Total 

.Sum of all water independent and dependent pathways. 

• 
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Summary : DT-10-Industrial 	 File: DT-10-Industrial.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 

Radio 

Nuclide 

Ground 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

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

Ac-227 2.214E-02 0.0256 1.106E-02 0.0128 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.127E-02 0.0130 

Pb-210 2.629E-04 0.0003 1.474E-04 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.141E-02 0.0248 

Ra-226 4.975E-01 0.5751 1.009E-04 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.039E-02 0.0120 

Ra-228 1.950E-02 0.0225 7.042E-05 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.730E-04 0.0002 

Th-228 2.767E-03 0.0032 1.408E-05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.526E-05 0.0000 

Th-230 1.693E-02 0.0196 1.603E-02 0.0185 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.272E-02 0.0147 

Th-232 3.554E-02 0.0411 9.604E-04 0.0011 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.021E-03 0.0012 

0-234 2.777E-04 0.0003 1.333E-02 0.0154 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.323E-02 0.0153 

0-235 3.026E-02 0.0350 7.333E-04 0.0008 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.427E-04 0.0009 

U-238 1.020E-01 0.1179 1.191E-02 0.0138 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.256E-02 0.0145 

Total 7.272E-01 0.8406 5.435E-02 0.0628 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.352E-02 0.0965 

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

As mrem/yr and Fraction of Total Dose At t - 1.000E+01 

Water Dependent Pathways 

(i) 	and Pathways 	(P) 

years 

Water Fish Radon PldeL Heed_ Milli 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. 

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 0.000E+00 0.0000 4.447E-02 0.0514 

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 0.000E+00 0.0000 2.182E-02 0.0252 

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 0.000E+00 0.0000 5.080E-01 0.5873 

Ra-228 0.000E+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 1.974E-02 0.0228 

Th-228 0.000E+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 2.796E-03 0.0032 

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 0.000E+00 0.0000 4.567E-02 0.0528 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.752E-02 0.0434 

0-234 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 2.683E-02 0.0310 

0-235 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 3.173E-02 0.0367 

0-238 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 1.265E-01 	0.1462 

■■■■■■■ ■■■■■■■■■ ■■■■■ ■■■■■■ ••■■■==■■ ■■■ ■■■■■■■■■ ■■ ■■■■■■■■■ ■■■■■■ ■■■■■ ■■■■■■■■■ =■■■■ 

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 8.651E-01 	1.0000 

.Sum of all water independent and dependent pathways. 

• 

• 



mrem/yr fract. mrem/yr fract. mrem/yr tract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

0.000E+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 2.271E-02 0.0264 

0.000E+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 1.164E-02 0.0136 

0.000E+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 5.062E-01 0.5895 

0.000E+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 1.859E-03 0.0022 

0.000E+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 1.993E-06 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.763E-02 0.0904 

0.000E+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 5.613E-02 0.0654 

0.000E+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 2.647E-02 0.0308 

0.000E+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 3.133E-02 0.0365 

0.000E+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 1.247E-01 0.1452 

■■■■■■ ■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ 
■■■■■■■■■ ■■■■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ 

0.000E+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 8.586E-01 1.0000 

• Radio 

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

0-238 

■■■■■■■ 

Total 

Water 
	

Fish 	 Radon 	 Plant 	 Meat 	 Milk 	 All Pathways. 
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Summary : DT-10-Industrial 	 File: DT-10-Industrial.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 

Radio 

Nuclide 

Ground 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

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

Ac-227 1.131E-02 0.0132 5.647E-03 0.0066 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.754E-03 0.0067 

Pb-210 1.402E-04 0.0002 7.862E-05 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.142E-02 0.0133 

Ra-226 4.883E-01 0.5687 1.505E-04 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.768E-02 0.0206 

Ra-228 1.836E-03 0.0021 6.787E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.594E-05 0.0000 

Th-228 1.972E-06 0.0000 1.004E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.088E-08 0.0000 

Th-230 4.797E-02 0.0559 1.603E-02 0.0187 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.362E-02 0.0159 

Th-232 5.392E-02 0.0628 1.028E-03 0.0012 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.181E-03 0.0014 

U-234 2.858E-04 0.0003 1.314E-02 0.0153 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.304E-02 0.0152 

(J-235 2.985E-02 0.0348 7.338E-04 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.522E-04 0.0009 

U-238 1.006E-01 0.1171 1.175E-02 0.0137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.238E-02 0.0144 

Total 7.342E-01 0.8551 4.856E-02 0.0566 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.584E-02 0.0883 

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 

.Sum of all water independent and dependent pathways. 

• 
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Summary 	DT-10-Industrial 	 File: DT-10-Industrial.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 

Radio 

Nuclide 

Ground 

Water Independent Pathways 	(Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

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

Ac-227 1.075E-03 0.0012 5.372E-04 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.473E-04 0.0006 

Pb-210 1.552E-05 0.0000 8.704E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.264E-03 0.0014 

Ra-226 4.572E-01 0.5061 1.915E-04 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.389E-02 0.0264 

Ra-228 3.836E-07 0.0000 1.418E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.330E-09 0.0000 

Th-228 1.907E-17 0.0000 9.704E-20 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.052E-19 0.0000 

Th-230 1.521E-01 0.1684 1.606E-02 0.0178 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.849E-02 0.0205 

Th-232 5.574E-02 0.0617 1.034E-03 0.0011 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.197E-03 0.0013 

U-234 4.003E-04 0.0004 1.252E-02 0.0139 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.242E-02 0.0138 

U-235 2.849E-02 0.0315 7.544E-04 0.0008 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.027E-04 0.0009 

U-238 9.566E-02 0.1059 1.117E-02 0.0124 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.178E-02 0.01J0 

■■•■■■■ ■■■■■■■■ ■■■■■■ .■■■ 

Total 7.906E-01 0.8753 4.228E-02 0.0468 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.039E-02 0.0779 

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

Water Fish 

As mrem/yr and Fraction of Total Dose At t - 1.000E+02 

Water Dependent Pathways 

Radon 	 Plant 	 Meat 

years 

Ali 	eaL)Iwdys. 

Radio • 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. =ern/yr fract. =ern/yr fract. mrem/yr fract. mrem/yr 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 0.000E+00 0.0000 2.160E-03 0.0024 

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 0.000E+00 0.0000 1.288E-03 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 0.000E+00 0.0000 4.813E-01 0.5328 

Ra-228 0.000E+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 3.884E-07 0.0000 

Th-228 0.000E+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 1.927E-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 0.000E+00 0.0000 1.866E-01 0.2066 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.797E-02 0.0642 

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 2.534E-02 0.0281 

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 3.005E-02 0.0333 

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 1.186E-01 0.1313 

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 9.033E-01 1.0000 

.Sum of all water independent and dependent pathways. 

• 

• 



Water 
	

Fish 	 Radon 	 Plant 	 Meat 	 Milk 	 All Pathways. 

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

0.000E+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 2.603E-06 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.394E-06 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.992E-01 0.3722 

0.000E+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 1.186E-17 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.627E-01 0.4314 

0.000E+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 5.797E-02 0.0540 

0.000E+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 2.311E-02 0.0215 

0.000E+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 2.673E-02 0.0249 

0.000E+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 1.028E-01 0.0959 

■•■■■■ ■■■■■■■■ ■■■■■■■■■ ■■■■■ ■■■■■■ ■■■■ ■■■■=■■=■ ■■■■■ ■■■■■■■■■ ■■■■ ■■■■■■■ -■ ■=.■■■■ 

0.000E+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 1.073E+00 1.0000 

• Radio-

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

11-238 

■■■■■ 

Total 

• RESRAD, Version 6.3 	T4 Limit 	180 days 
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Summary : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

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

	

As mrem/yr and Fraction of Total Dose At t 	3.000E+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground 

fract. 

Inhalation Radon Plant Meat Milk Soil 

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

1.296E-06 0.0000 6.473E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.595E-07 0.0000 

2.884E-08 0.0000 1.617E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.349E-06 0.0000 

3.785E-01 0.3529 1.641E-09 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.059E-02 0.0192 

1.172E-17 0.0000 4.332E-20 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.017E-19 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

4.139E-01 0.3859 1.614E-02 0.0150 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.262E-02 0.0309 

5.574E-02 0.0520 1.034E-03 0.0010 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.197E-03 0.0011 

1.354E-03 0.0013 1.090E-02 0.0102 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.085E-02 0.0101 

2.999E-02 0.0233 8.117E-04 0.0008 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.297E-04 0.0009 

8.292E-02 0.0773 9.692E-03 0.0090 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.021E-02 0.0095 

■■■■=■ ■■■■■= ■■■■■ ■■■■■= ■■■■ ■■■ 
■=m■ -■■■■ ■■■■■■ ■■■■■ 

9.574E-01 0.8926 3.874E-02 0.0361 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.641E-02 0.0712 

Radio-

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

U-238 

■■■= 

Total 

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

As mrem/yr and Fraction of Total Dose At t 	3.000E+02 years 

Water Dependent Pathways 

.Sum of all water independent and dependent pathways. 

• 
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Summary : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

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

As mrem/yr and Fraction of Total Dose At t ■ 1.000E+03 years 

• 
Water Independent Pathways (Inhalation excludes radon) 

Ac-227 7.867E-17 0.0000 3.930E-17 

Pb-210 7.974E-18 0.0000 4.471E-18 

Ra-226 1.954E-01 0.1331 8.472E-05 

Ra-228 0.000E+00 0.0000 0.000E+00 

Th-228 0.000E+00 0.0000 0.000E+00 

Th-230 1.019E+00 0.6944 1.630E-02 

Th-232 5.571E-02 0.0380 1.034E-03 

0-234 	8.764E-03 0.0060 6.763E-03 

0-235 	1.576E-02 0.0107 8.252E-04 

0-238 	5.029E-02 0.0343 5.890E-03 

......... 

Total 	1.345E+00 0.9165 3.089E-02 

0.0000 0.000E+00 0.0000 

0.0000 0.000E+00 0.0000 

0.0001 0.000E+00 0.0000 

0.0000 0.000E+00 0.0000 

0.0000 0.000E+00 0.0000 

0.0111 0.000E+00 0.0000 

0.0007 0.000E+00 0.0000 

0.0046 0.000E+00 0.0000 

0.0006 0.000E+00 0.0000 

0.0040 0.000E+00 0.0000 

......... ■■■■ 

0.0210 0.000E+00 0.0000 

Plant Meat 

mrem/yr fract. mrem/yr fract. 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

......... ■■■ .....■■ ■■... 

0.000E+00 0.0000 0.000E+00 0.0000 

Milk Soil 

mrem/yr fract. mrem/yr fract. 

0.000E+00 0.0000 4.004E-17 0.0000 

0.000E+00 0.0000 6.494E-16 0.0000 

0.000E+00 0.0000 1.063E-02 0.0072 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 6.549E-02 0.0446 

0.000E+00 0.0000 1.196E-03 0.0008 

0.000E+00 0.0000 7.103E-03 0.0048 

0.000E+00 0.0000 1.057E-03 0.0007 

0.000E+00 0.0000 6.207E-03 0.0042 

■■■■■ ......... 

0.000E+00 0.0000 9.168E-02 0.0625 

Ground 
	

Inhalation 	 Radon 

Radio 

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

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

As mrem/yr and Fraction of Total Dose At t . 1.000E+03 years 

Water Dependent Pathways 

Water 
	

Fish 	 Radon 

Radio 

Nuclide mrem/yr fract. 	mrem/yr fract. 	mrem/yr fract. 	=ern/yr fract. 

Ac-227 0.000E+00 0.0000 0.000E+00 

Pb-210 0.000E+00 0.0000 0.000E+00 

Ra-226 0.000E+00 0.0000 0.000E+00 

Ra-228 0.000E+00 0.0000 0.000E+00 

Th-228 0.000E+00 0.0000 0.000E+00 

Th-230 0.000E+00 0.0000 0.000E+00 

Th-232 0.000E+00 0.0000 0.000E+00 

0-234 	0.000E+00 0.0000 0.000E+00 

0-235 	0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0-238 	0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

■■■■■ ......... 
	

■■■■■ 
	

....■■■■ 
	

......■■ 

Total 	0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

.Sum of all water independent and dependent pathways. 

Moat 
	

Milk 	 All Pathways. 

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

0.000E+00 0.0000 0.000E+00 0.0000 1.580E-16 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 6.618E-16 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 2.061E-01 0.1404 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 1.101E+00 0.7502 

0.000E+00 0.0000 0.000E+00 0.0000 5.794E-02 0.0395 

0.000E+00 0.0000 0.000E+00 0.0000 2.263E-02 0.0154 

0.000E+00 0.0000 0.000E+00 0.0000 1.764E-02 0.0120 

0.000E+00 0.0000 0.000E+00 0.0000 6.238E-02 0.0425 

■........ .....■■■ 

0.000E+00 0.0000 0.000E+00 0.0000 1.468E+00 1.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

• 

• 
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Summary : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

Dose/Source Ratios Summed Over All Pathways 

Parent Product 

Parent and Progeny Principal Radionuclide Contributions Indicated 

Thread 	 DSR(j,t) At Time in Years 	(mrem/yr)/(pCi/g) 

(i) (j) 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 

Ac-227+D Ac-227+D 1.000E+00 6.914E-01 6.686E-01 6.251E-01 4.941E-01 2.523E-01 2.400E-02 2.892E-05 1.756E-15 

Pb-210+D Pb-210+D 1.000E+00 8.790E-02 8.518E-02 7.999E-02 6.419E-02 3.423E-02 3.789E-03 7.040E-06 1.947E-15 

Ra-226+D Ra-226+D 1.000E+00 1.948E+00 1.946E+00 1.942E+00 1.929E+00 1.893E+00 1.772E+00 1.467E+00 7.573E-01 

Ra-226+D Pb-210+D 1.000E+00 1.373E-03 4.060E-03 9.180E-03 2.469E-02 5.354E-02 7.890E-02 6.851E-02 3.537E-02 

Ra-226+D EDSR(3) 1.949E+00 1.950E+00 1.951E+00 1.954E+00 1.947E+00 1.851E+00 1.536E+00 7.927E-01 

Ra-228+D Ra-228+D 1.000E+00 9.904E-01 8.775E-01 6.888E-01 2.952E-01 2.622E-02 5.474E-06 1.672E-16 0.000E+00 

Ra-228+D Th-228+D 1.000E+00 2.758E-01 6.711E-01 9.968E-01 6.919E-01 6.674E-02 1.394E-05 4.260E-16 0.000E+00 

Ra-228+D EDSR(j) 1.266E+00 1.549E+00 1.686E+00 9.871E-01 9.295E-02 1.942E-05 5.932E-16 0.000E+00 

Th-228+D Th-228+D 1.000E+00 1.496E+00 1.042E+00 5.046E-01 3.995E-02 2.847E-05 2.753E-16 0.000E+00 0.000E+00 

Th-230 Th-230 1.000E+00 1.529E-02 1.529E-02 1.529E-02 1.529E-02 1.529E-02 1.527E-02 1.525E-02 1.514E-02 

Th-230 Ra-226+D 1.000E+00 4.219E-04 1.265E-03 2.950E-03 8.819E-03 2.538E-02 8.089E-02 2.205E-01 5.433E-01 

Th-230 Pb-210+D 1.000E+00 1.988E-07 1.379E-06 7.138E-06 5.938E-05 4.120E-04 2.578E-03 9.048E-03 2.413E-02 

Th-230 EDSR(j) 1.571E-02 1.656E-02 1.825E-02 2.417E-02 4.107E-02 9.875E-02 2.448E-01 5.826E-01 

Th-232 Th-232 1.000E+00 7.562E-02 7.562E-02 7.562E-02 7.561E-02 7.561E-02 7.561E-02 7.560E-02 7.557E-02 

Th-232 Ra-228+D 1.000E+00 6.090E-02 1.733E-01 3.612E-01 7.532E-01 1.021E+00 1.047E+00 1.047E+00 1.046E+00 

Th-232 Th-228+D 1.000E+00 1.153E-02 7.074E-02 2.811E-01 1.047E+00 1.710E+00 1.776E+00 1.776E+00 1.775E+00 

Th-232 EDSR(3) 1.480E-01 3.197E-01 7.180E-01 1.876E+00 2.806E+00 2.899E+00 2.898E+00 2.897E+00 

0-234 0-234 1.000E+00 6.909E-03 6.904E-03 6.894E-03 6.860E-03 6.762E-03 6.431E-03 5.571E-03 3.371E-03 

0-234 Th-230 1.000E+00 6.880E-08 2.063E-07 4.811E-07 1.440E-06 4.152E-06 1.334E-05 3.715E-05 9.773E-05 

0-234 Ra-226+D 1.000E+00 1.266E-09 8.857E-09 4.677E-08 4.168E-07 3.475E-06 3.629E-05 2.907E-04 2.223E-03 

0-234 Pb-210+D 1.000E+00 4.480E-13 6.673E-12 7.664E-11 1.922E-09 4.040E-08 9.271E-07 1.083E-05 9.597E-05 

0-234 ED5R(j) 6.909E-03 6.904E-03 6.895E-03 6.862E-03 6.770E-03 6.481E-03 5.910E-03 5.788E-03 

0-235+0 0-235+0 1.000E+00 1.389E-01 1.388E-01 1.386E-01 1.379E-01 1.359E-01 1.293E-01 1.121E-01 6.796E-02 

U-235+D Pa-231 1.000E+00 2.052E-06 6.151E-06 1.433E-05 4.278E-05 1.225E-04 3.836E-04 9.920E-04 1.988E-03 

U-235+D Ac-227+D 1.000E+00 7.825E-08 5.423E-07 2.803E-06 2.318E-05 1.584E-04 9.535E-04 3.128E-03 6.763E-03 

0-235+0 EDER(j) 1.389E-01 1.388E-01 1.386E-01 1.380E-01 1.362E-01 1.306E-01 1.162E-01 7.671E-02 

0-238 0-238 5.400E-05 3.324E-07 3.322E-07 3.317E-07 3.300E-07 3.254E-07 3.095E-07 2.683E-07 1.627E-07 

0-238+D 0-238+0 9.999E-01 3.258E-02 3.256E-02 3.251E-02 3.235E-02 3.189E-02 3.033E-02 2.629E-02 1.594E-02 

0-238+0 0-234 9.999E-01 9.792E-09 2.936E-08 6.840E-08 2.042E-07 5.847E-07 1.832E-06 4.748E-06 9.575E-06 

0-238+0 Th-230 9.999E-01 6.500E-14 4.548E-13 2.402E-12 2.142E-11 1.789E-10 1.878E-09 1.527E-08 1.225E-07 

0-238+0 Ra-226+D 9.999E-01 8.971E-16 1.345E-14 1.567E-13 4.139E-12 1.001E-10 3.433E-09 8.152E-08 2.005E-06 

U-238+D Pb-210+D 9.999E-01 2.543E-19 7.837E-18 1.949E-16 1.456E-14 9.106E-13 7.360E-11 2.780E-09 8.409E-08 

0-238+D DSR(j) 3.258E-02 3.256E-02 3.251E-02 3.235E-02 3.189E-02 3.033E-02 2.630E-02 1.595E-02 

The DSR includes contributions from associated (half-life 	180 days) daughters. 
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Summary : DT-10-Industrial 
	

File: DT-10-Industrial.RAD 

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

Nuclide 

Basic Radiation Dose Limit = 2.500E+01 mrem/yr 

(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 

Ac-227 3.616E+01 3.739E+01 3.999E+01 5.060E+01 9.909E+01 1.042E+03 8.645E+05 *7.232E+13 

Pb-210 2.844E+02 2.935E+02 3.125E+02 3.895E+02 7.304E+02 6.598E+03 3.551E+06 .7.634E+13 

Ra-226 1.283E+01 1.282E+01 1.281E+01 1.279E+01 1.284E+01 1.351E+01 1.628E+01 3.154E+01 

Ra-228 1.974E+01 1.614E+01 1.483E+01 2.533E+01 2.690E+02 1.287E+06 *2.726E+14 *2.726E+14 

Th-228 1.671E+01 2.400E+01 4.954E+01 6.258E+02 8.780E+05 *8.195E+14 *8.195E+14 *8.195E+14 

Th-230 1.591E+03 1.510E+03 1.370E+03 1.034E+03 6.087E+02 2.532E+02 1.021E+02 4.291E+01 

Th-232 1.689E+02 7.820E+01 3.482E+01 1.332E+01 8.909E+00 8.625E+00 8.625E+00 8.629E+00 

0-234 3.618E+03 3.621E+03 3.626E+03 3.643E+03 3.693E+03 3.857E+03 4.230E+03 4.320E+03 

0-235 1.800E+02 1.801E+02 1.804E+02 1.812E+02 1.835E+02 1.914E+02 2.151E+02 3.259E+02 

0-238 7.673E+02 7.679E+02 7.690E+02 7.728E+02 7.839E+02 8.241E+02 9.506E+02 1.567E+03 

At specific activity limit 

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 = 1.000E+03 years 

Nuclide 	Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 

(i) 	(pCi/g) (years) (pCi/g) (pCi/g) 

Ac-227 	9.000E-02 0.000E+00 6.914E-01 3.616E+01 1.756E-15 .7.232E+13 

Pb-210 	3.400E-01 0.000E+00 8.790E-02 2.844E+02 1.947E-15 *7.634E+13 

Ra-226 	2.600E-01 12.49 ± 0.02 1.954E+00 1.279E+01 7.927E-01 3.154E+01 

Ra-228 	2.000E-02 2.691 ± 0.005 1.689E+00 1.480E+01 0.000E+00 '2.726E+14 

Th-228 	7.000E-02 0.000E+00 1.496E+00 1.671E+01 0.000E+00 "8.195E+14 

Th-230 	1.890E+00 1.000E+03 5.826E-01 4.291E+01 5.826E-01 4.291E+01 

Th-232 	2.000E-02 102.3 ± 0.2 2.899E+00 8.625E+00 2.897E+00 8.629E+00 

U-234 	3.910E+00 0.000E+00 6.909E-03 3.618E+03 5.788E-03 4.320E+03 

U-235 	2.300E-01 0.000E+00 1.389E-01 1.800E+02 7.671E-02 3.259E+02 

U-238 	3.910E+00 0.000E+00 3.258E-02 7.673E+02 1.595E-02 1.567E+03 

1■1•1:01 ■■11.11 	  ■mm 

At specific activity limit 

• 

• 

• 



RESRAD, Version 6.3 	Til Limit - 180 days 

Summary : DT-10-Industrial 

III 
12/20/2006 10:56 Page 22 

File: DT-10-Industrial.RAD 

Individual Nuclide Dose Summed Over All Pathways 

Nuclide Parent 	THF(i) 

Parent Nuclide and Branch Fraction Indicated 

DOSE(j,t), 	mrem/yr 

(j) 	(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 

Ac-227 	Ac-227 	1.000E+00 6.223E-02 6.017E-02 5.626E-02 4.4476-02 2.271E-02 2.160E-03 2.603E-06 1.580E-16 

Ac-227 	0-235 	1.000E+00 1.800E-08 1.247E-07 6.447E-07 5.332E-06 3.643E-05 2.193E-04 7.195E-04 1.555E-03 

Ac-227 	EDO5E(J) 6.223E-02 6.017E-02 5.626E-02 4.447E-02 2.274E-02 2.379E-03 7.221E-04 1.555E-03 

Pb-210 	Pb-210 	1.000E+00 2.989E-02 2.896E-02 2.720E-02 2.182E-02 1.164E-02 1.288E-03 2.394E-06 6.618E-16 

Pb-210 	Ra-226 	1.000E+00 3.569E-04 1.056E-03 2.387E-03 6.419E-03 1.392E-02 2.052E-02 1.781E-02 9.197E-03 

Pb-210 	Th-230 	1.000E+00 3.757E-07 2.606E-06 1.349E-05 1.122E-04 7.787E-04 4.873E-03 1.710E-02 4.561E-02 

Pb-210 	0-234 	1.000E+00 1.752E-12 2.609E-11 2.997E-10 7.516E-09 1.580E-07 3.625E-06 4.233E-05 3.753E-04 

Pb-210 	0-238 	9.999E-01 9.943E-19 3.064E-17 7.622E-16 5.692E-14 3.560E-12 2.878E-10 1.087E-08 3.288E-07 

Pb-210 	EDOSE(7) 3.024E-02 3.002E-02 2.960E-02 2.836E-02 2.634E-02 2.668E-02 3.496E-02 5.519E-02 

Ra-226 	Ra-226 	1.000E+00 5.064E-01 5.059E-01 5.049E-01 5.016E-01 4.922E-01 4.607E-01 3.814E-01 1.969E-01 

Ra-226 	Th-230 	1.000E+00 7.975E-04 2.391E-03 5.575E-03 1.667E-02 4.796E-02 1.529E-01 4.168E-01 1.027E+00 

Ra-226 	0-234 	1.000E+00 4.950E-09 3.463E-08 1.829E-07 1.630E-06 1.359E-05 1.419E-04 1.137E-03 8.691E-03 

Ra-226 	0-238 	9.999E-01 3.508E-15 5.259E-14 6.128E-13 1.619E-11 3.912E-10 1.342E-08 3.188E-07 7.839E-06 

Ra-226 	EDOSE(j) 5.072E-01 5.083E-01 5.105E-01 5.183E-01 5.402E-01 6.138E-01 7.993E-01 1.232E+00 

Ra-228 	Ra-228 	1.000E+00 1.981E-02 1.755E-02 1.370E-02 5.903E-03 5.24JE-04 1.095E-07 3.344E-18 0.000E+00 

Ra-228 	Th-232 	1.000E+00 1.218E-03 3.467E-03 7.225E-03 1.506E-02 2.042E-02 2.094E-02 2.094E-02 2.093E-02 

Ra-228 	EDO5E(j) 2.103E-02 2.102E-02 2.100E-02 2.097E-02 2.094E-02 2.094E-02 2.094E-02 2.093E-02 

Th 220 	Ra-228 	1.0006+00 5.516E-03 1.342E-02 1.994E-02 1.384E-02 1.335E-03 2.789E-07 8.519E-18 0.000E+00 

41/1 	
Th-228 	Th-228 	1.000E+00 

	

Th-228 	Th-232 	1.000E+00 

1.047E-01 

2.306E-04 

7.291E-02 

1.415E-03 

3.532E-02 

5.622E-03 

2.796E-03 

2.095E-02 

1.993E-06 

3.419E-02 

1.927E-17 

3.552E-02 

0.000E+00 

3.552E-02 

0.000E+00 

3.550E-02 

Th-228 	EDOSE(j) 1.105E-01 8.774E-02 6.088E-02 3.758E-02 3.553E-02 3.552E-02 3.552E-02 3.550E-02 

Th-230 	Th-230 	1.000E+00 2.890E-02 2.890E-02 2.890E-02 2.889E-02 2.889E-02 2.887E-02 2.881E-02 2.862E-02 

Th-230 	0-234 	1.000E+00 2.690E-07 8.068E-07 1.881E-06 5.629E-06 1.623E-05 5.215E-05 1.453E-04 3.821E-04 

Th-230 	0-238 	9.999E-01 2.542E-13 1.778E-12 9.392E-12 8.374E-11 6.993E-10 7.342E-09 5.969E-08 4.789E-07 

Th-230 	EDOSE(j) 2.890E-02 2.890E-02 2.890E-02 2.890E-02 2.891E-02 2.892E-02 2.896E-02 2.900E-02 

Th-232 	Th-232 	1.000E+00 1.512E-03 1.512E-03 1.512E-03 1.512E-03 1.512E-03 1.512E-03 1.512E-03 1.511E-03 

(3-234 	0-234 	1.000E+00 2.701E-02 2.700E-02 2.696E-02 2.682E-02 2.644E-02 2.514E-02 2.178E-02 1.318E-02 

0-234 	0-238 	9.999E-01 3.829E-08 1.148E-07 2.675E-07 7.984E-07 2.286E-06 7.165E-06 1.856E-05 3.744E-05 

0-234 	EDOSE(j) 2.701E-02 2.700E-02 2.696E-02 2.682E-02 2.644E-02 2.515E-02 2.180E-02 1.322E-02 

(3-235 	0-235 	1.000E+00 3.194E-02 3.192E-02 3.188E-02 3.172E-02 3.127E-02 2.974E-02 2.578E-02 1.563E-02 

Pa-231 	0-235 	1.000E+00 4.719E-07 1.415E-06 3.296E-06 9.839E-06 2.817E-05 8.822E-05 2.282E-04 4.572E-04 

0-238 	(3-238 	5.400E-05 1.300E-06 1.299E-06 1.297E-06 1.290E-06 1.272E-06 1.210E-06 1.049E-06 6.360E-07 

0-238 	0-238 	9.999E-01 1.274E-01 1.273E-01 1.271E-01 1.265E-01 1.247E-01 1.186E-01 1.028E-01 6.234E-02 

0-238 	EDOSE(J) 1.274E-01 1.273E-01 1.271E-01 1.265E-01 1.247E-01 1.186E-01 1.028E-01 6.234E-02 

■■■■■■ 

THF(i) is the thread fraction of the parent nuclide. 
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Summary : DT-10-Industrial 
	

File: DT-10-Industrial.RAD 

Individual Nuclide Soil Concentration 

Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent THF(i) S(j,t), pCi/g 

(j) (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 

Ac-227 Ac-227 1.000E+00 9.000E-02 8.703E-02 8.137E-02 6.431E-02 3.284E-02 3.124E-03 3.764E-06 2.285E-16 

Ac-227 0-235 1.000E+00 0.000E+00 7.656E-08 6.733E-07 6.912E-06 5.038E-05 3.099E-04 1.022E-03 2.212E-03 

Ac-227 ES(j): 9.000E-02 8.703E-02 8.137E-02 6.432E-02 3.289E-02 3.434E-03 1.026E-03 2.212E-03 

Pb-210 Pb-210 1.000E+00 3.400E-01 3.295E-01 3.094E-01 2.483E-01 1.324E-01 1.466E-02 2.723E-05 7.529E-15 

Pb-210 Ra-226 1.000E+00 0.000E+00 7.952E-03 2.310E-02 6.900E-02 1.544E-01 2.297E-01 1.996E-01 1.030E-01 

Pb-210 Th-230 1.000E+00 0.000E+00 1.259E-05 1.109E-04 1.145E-03 8.476E-03 5.421E-02 1.912E-01 5.107E-01 

Pb-210 U-234 1.000E+00 0.000E+00 7.834E-11 2.081E-09 7.284E-08 1.689E-06 4.011E-05 4.725E-04 4.199E-03 

Pb-210 U-238 9.999E-01 0.000E+00 5.561E-17 4.444E-15 5.239E-13 3.742E-11 3.166E-09 1.211E-07 3.677E-06 

Pb-210 S(j) 3.400E-01 3.374E-01 3.326E-01 3.184E-01 2.953E-01 2.986E-01 3.913E-01 6.179E-01 

Ra-226 Ra-226 1.000E+00 2.600E-01 2.598E-01 2.593E-01 2.576E-01 2.527E-01 2.366E-01 1.958E-01 1.011E-01 

Ra-226 Th-230 1.000E+00 0.000E+00 8.184E-04 2.453E-03 8.149E-03 2.422E-02 7.809E-02 2.136E-01 5.268E-01 

Ra-226 U-234 1.000E+00 0.000E+00 7.620E-09 6.850E-08 7.582E-07 6.748E-06 7.212E-05 5.816E-04 4.457E-03 

Ra-226 U-238 9.999E-01 0.000E+00 7.200E-15 1.942E-13 7.161E-12 1.911E-10 6.788E-09 1.628E-07 4.018E-06 

Ra-226 E$(i): 2.600E-01 2.606E-01 2.617E-01 2.657E-01 2.770E-01 3.147E-01 4.100E-01 6.324E-01 

Ra-228 Ra-228 1.000E+00 2.000E-02 1.772E-02 1.391E-02 5.960E-03 5.294E-04 1.105E-07 3.377E-18 0.000E+00 

Ra-228 Th-232 1.000E+00 0.000E+00 2.271E-03 6.065E-03 1.398E-02 1.939E-02 1.991E-02 1.991E-02 1.990E-02 

Ra-228 ES (j): 2.000E-02 1.999E-02 1.997E-02 1.994E-02 1.992E-02 1.991E-02 1.991E-02 1.990E-02 

Th-228 Ra-228 1.000E+00 0.000E+00 5.704E-03 1.076E-02 8.149E-03 7.945E-04 1.660E-07 5.071E-18 0.000E+00 

Th-228 Th-228 1.000E+00 7.000E-02 4.8V2E-02 2.3611.-u2 1.882-03 1.3320 OG 1,3082-1 1  0.nnnr+nn n 0006+00 

Th-228 Th-232 1.000E+00 0.000E+00 3.728E-04 2.485E-03 1.127E-02 1.912E-02 1.991E-02 1.991E-02 1.990E-02 

Th-228 ES(i): 7.000E-02 5.480E-02 3.685E-02 2.129E-02 1.992E-02 1.991E-02 1.991E-02 1.990E-02 

Th-230 Th-230 1.000E+00 1.890E+00 1.890E+00 1.890E+00 1.890E+00 1.889E+00 1.888E+00 1.885E+00 1.872E+00 

Th-230 0-234 1.000E+00 0.000E+00 3.518E-05 1.055E-04 3.507E-04 1.044E-03 3.395E-03 9.486E-03 2.498E-02 

Th-230 0-238 9.999E-01 0.000E+00 4.987E-11 4.484E-10 4.965E-09 4.426E-08 4.755E-07 3.892E-06 3.130E-05 

Th-230 ES(j): 1.890E+00 1.890E+00 1.890E+00 1.890E+00 1.891E+00 1.892E+00 1.894E+00 1.897E+00 

Th-232 Th-232 1.000E+00 2.000E-02 2.000E-02 2.000E-02 2.000E-02 2.000E-02 2.000E-02 2.000E-02 1.999E-02 

U-234 0-234 1.000E+00 3.910E+00 3.907E+00 3.902E+00 3.882E+00 3.827E+00 3.639E+00 3.153E+00 1.908E+00 

U-234 0-238 9.999E-01 0.000E+00 1.108E-05 3.318E-05 1.100E-04 3.255E-04 1.032E-03 2.682E-03 5.416E-03 

U-234 ES(j): 3.910E+00 3.907E+00 3.902E+00 3.882E+00 3.827E+00 3.640E+00 3.155E+00 1.913E+00 

0-235 0-235 1.000E+00 2.300E-01 2.298E-01 2.295E-01 2.284E-01 2.251E-01 2.141E-01 1.856E-01 1.125E-01 

Pa-231 0-235 1.000E+00 0.000E+00 4.863E-06 1.457E-05 4.831E-05 1.429E-04 4.526E-04 1.174E-03 2.356E-03 

0-238 0-238 5.400E-05 2.111E-04 2.110E-04 2.107E-04 2.096E-04 2.067E-04 1.966E-04 1.704E-04 1.033E-04 

0-238 0-238 9.999E-01 3.910E+00 3.907E+00 3.901E+00 3.882E+00 3.827E+00 3.640E+00 3.155E+00 1.913E+00 

0-238 ES(i) 3.910E+00 3.907E+00 3.902E+00 3.882E+00 3.827E+00 3.640E+00 3.155E+00 1.913E+00 

■■■■■■■ ■■■■■■■■■ 	  

THF(i) is the thread fraction of the parent nuclide. 

RESCALC.EXE execution time = 	3.06 seconds 

• 

• 

• 
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Menu Parameter 

Current 

Value 

I 	Base 

I 	Case 

I 	Parameter 

I 	Name 

Sf-1 I  Ground external radiation slope factors, 	1/yr per 	(pCi/g): 

Sf-1 I  Ac-227+D 1.47E-06 I 	3.48E-10  I 	SLPF( 	1,1) 

Sf-1 I 	Pa-231 I 	1.39E-07 1.39E-07 SLPF( 	2,1) 

Sf-1 I 	Pb-210+D I 	4.21E-09 1.41E-09 I 	SLPF( 	3,1) 

Sf-1 I 	Ra-226+D 8.49E-06 I 	2.29E-08  I 	SLPF( 	4,1) 

Sf-1 I 	Ra-228+D 4.53E-06 I 	0.00E+00  I 	SLPF( 	5,1) 

Sf-1 I 	Th-228+D I 	7.76E-06  I 	5.59E-09  I 	SLPF( 	6,1) 

Sf-1 I 	Th-230 I 	8.19E-10 8.19E-10 SLPF( 	7,1) 

Sf-1 I 	Th-232 3.42E-10 I 	3.42E-10  I 	SLPF( 	8,1) 

Sf-1 U-234 I 	2.52E-10  I 	2.52E-10  I 	SLPF( 	9,1) 

Sf-1 I 	U-235+D 5.43E-07 I 	5.18E-07  I 	SLPF( 	10,1) 

Sf-1 (3-238 4.99E-11 I 	4.99E-11  I 	SLPF( 	11,1) 

Sf-1 U-238+D I 	1.14E-07  I 	4.99E-11  I 	SLPF( 	12,1) 

I 	Inhalation, 	slope factors, 	1 /(PCi): 

I  Ac-227+D 2.13E-07 1.49E-07 I 	SLPF( 	1,2) 

I 	Pa-231 I 	7.62E-08 7.62E-08 I 	SLPF( 	2,2) 

Pb-210+D I 	3.08E-08 1.58E-08 I 	SLPF( 	3,2) 

I 	Ra-226+D I 	2.83E-08  I 	2.82E-08  I 	SLPF( 	4,2) 

I  Ra-228+D 4.37E-08 I 	4.37E-08  I 	SLPF( 	5,2) 

Th-228+D 1.44E-07 1.32E-07 I 	SLPF( 	6,2) 

Th-230 I 	3.40E-08 3.40E-08 I 	SLPF( 	7,2) 

I 	Th-232 4.33E-08 I 	4.33E-08  I 	SLPF( 	8,2) 

I 	U-234 2.78E-08 I 	2.78E-08  I 	SLPF( 	9,2) 

U-235+D I 	2.50E-08  I 	2.50E-08 SLPF( 	10,2) 

U-238 2.36E-08 I 	2.36E-08  I 	SLPF( 	11,2) 

I 	(3-238+D I 	2.36E-08  I 	2.36E-08  I 	SLPF( 	12,2) 

Food ingestion, 	slope factors, 	1/(pCi): 

I  Ac-227+D 6.53E-10 I 	2.45E-10  I 	SLPF( 	1,3) 

Pa-231 I 	2.26E-10 2.26E-10 SLPF( 	2,3) 

I 	Pb-210+D I 	3.44E-09  I 	1.18E-09  I 	SLPF( 	3,3) 

Ra-226+D I 	5.15E-10  I 	5.14E-10  I 	SLPF( 	4,3) 

I 	Ra-228+D 1.43E-09 1.43E-09 SLPF( 	5,3) 

I 	Th-228+D 4.22E-10 1.48E-10 I 	SLPF( 	6,3) 

Th-230 I 	1.19E-10 1.19E-10 I 	SLPF( 	7,3) 

I 	Th-232 I 	1.33E-10 1.33E-10 I 	SLPF( 	8,3) 

I 	(3-234 I 	9.55E-11 9.55E-11 I 	SLPF( 	9,3) 

I 	U-235+D 9.76E-11 9.44E-11 I 	SLPF( 	10,3) 

I 	(3-238 I 	8.66E-11  I 	8.66E-11  I 	SLPF( 	11,3) 

I 	U-238+D I 	1.21E-10  I 	8.66E-11  I 	SLPF( 	12,3) 

Water ingestion, slope 

Ac-227+D 

factors, 	1/(pCi): 

4.86E-10 2.01E-10 SLPF( 1,4) 

I 	Pa-231 I 	1.73E-10  I 	1.73E-10 SLPF( 2,4) 

I 	Pb-210+D I 	2.66E-09 8.81E-10 I 	SLPF( 3,4) 

I 	Ra-226+D I 	3.86E-10  I 	3.85E-10  I 	SLPF( 4,4) 

I  Ra-228+D I 	1.04E-09  I 	1.04E-09 SLPF( 5,4) 

I 	Th-228+D I 	2.99E-10  I 	1.07E-10  I 	SLPF( 6,4) 

I 	Th-230 I 	9.10E-11  I 	9.10E-11 SLPF( 7,4) 

I 	Th-232 I 	1.01E-10  I 	1.01E-10 SLPF( 8,4) 

Cancer Risk Slope Factors Summary Table 

Risk Library: FGR 13 Morbidity 

• 
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Cancer Risk Slope Factors Summary Table (continued) 

Risk Library: FOR 13 Morbidity 

Current I 	Base 	I Parameter 

Menu 	 Parameter 	 Value 	I 	Case. 	Name 

Sf-3 	I 	0-234 I 	7.07E-11  I 	7.07E-11  I 	SLPF( 	9,4) 

Sf-3 	U-235+D 7.18E-11 I 	6.96E-11 SLPF( 	10,4) 

Sf-3 	I 	0-238 I 	6.40E-11 6.40E-11 I 	SLPF( 	11,4) 

Sf-3 	I 	0-238+0 I 	8.71E-11  I 	6.40E-11  I 	SLPF( 	12,4) 

Sf-3 	I 	Soil ingestion, 	slope factors, 	1/(pCi): 

Sf-3 	Ac-227+D I 	6.53E-10 2.45E-10 I 	SLPF( 	1,5) 

Sf-3 	I 	Pa-231 I 	2.26E-10  I 	2.26E-10 SLPF( 	2,5) 

Sf-3 	I 	Pb-210+D I 	3.44E-09  I 	1.18E-09  I 	SLPF( 	3,5) 

Sf-3 	Ra-226+D I 	5.15E-10 5.14E-10 I 	SLPF( 	4,5) 

Sf-3 	I 	Ra-228+D I 	1.43E-09  I 	1.43E-09 SLPF( 	5,5) 

Sf-3 	Th-228+D I 	4.22E-10  I 	1.48E-10 SLPF( 	6,5) 

Sf-3 	I  Th-230 I 	1.19E-10  I 	1.19E-10  I 	SLPF( 	7,5) 

Sf-3 	I 	Th-232 I 	1.33E-10 1.33E-10 SLPF( 	8,5) 

Sf-3 	I 	0-234 I 	9.55E-11  I 	9.55E-11 SLPF( 	9,5) 

Ef-3 	I 	(3-235+0 9.76E-11 I 	9.44E-11  I 	SLPF( 	10,5) 

Sf-3 	I 	0-238 I 	8.66E-11 8.66E-11 I 	SLPF( 	11,5) 

Sf-3 I 0-238+0 I 	1.21E-10 8.66E-11 I 	SLPF( 	12,5) 

Sf-Rn 	I  Radon Inhalation slope factors, 	1/(pCi): 

Sf-Rn 	Rn-222 1.80E-12 I 	1.80E-12 SLPFRN(1,1) 

Sf-Rn 	P0-218 3.70E-12 3.70E-12 I 	SLPFRN(1,2) 

Sf-Rn 	I 	Pb-214 6.20E-12 I 	6.20E-12 SLPFRN(1,3) 

Sf-Rn I 	Bi-214 1.50E-11 I 	1.50E-11 SLPFRN(1,4) 

Sf-Rn 	Rn-220 1.90E-13 1.90E-13 I 	SLPFRN(2,1) 

Sf-Rn 	I 	Po-216 3.00E-15 I 	3.00E-15  I 	SLPFRN(2,2) 

Sf-Rn 	I 	Pb-212 3.90E-11 I 	3.90E-11 SLPFRN(2,3) 

Sf-Rn 	I Bi-212 3.70E-11 I 	3.70E-11  I 	SLPFRN(2,4) 

Sf-Rn 	Radon K factors, 	(mrem/WLM): 

Sf-Rn I  Rn-222 Indoor 7.60E+02 I 	7.60E+02  I 	KFACTR(1,1) 

Sf-Rn 	Rn-222 Outdoor 5.70E+02 I 	5.70E+02  I 	KFACTR(1,2) 

Sf-Rn I  Rn-220 Indoor 1.50E+02 I 	1.50E+02  I 	KFACTR(2,1) 

Sf-Rn I Rn-220 Outdoor 2.50E+02 I 	2.50E+02  I 	KFACTR(2,2) 

*Base Case means Default.Lib w/o Associate Nuclide contributions. 

• 

• 

• 
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Risk Slope and Environmental Transport Factors for the Ground Pathway 

Nuclide 

(i) 

• 

Slope(i). ETFG(i,t) At Time in Years 	(dimensionless) 

t■ 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 

3.480E-10 1.757E-01 1.757E-01 1.757E-01 1.757E-01 1.757E-01 1.757E-01 

4.530E-06 1.730E-01 1.730E-01 1.730E-U1 1.730E-01 1.730E-01 1.730E-01 

3.570E-09 1.782E-01 1.782E-01 1.782E-01 1.782E-01 1.782E-01 1.782E-01 

2.760E-09 1.736E-01 1.736E-01 1.736E-01 1.736E-01 1.736E-01 1.736E-01 

'1.880E-07 1.737E-01 1.737E-01 1.737E-01 1.737E-01 1.737E-01 1.737E-01 

8.870E-07 1.723E-01 1.723E-01 1.723E-01 1.723E-01 1.723E-01 1.723E-01 

7.480E-06 1.727E-01 1.727E-01 1.727E-01 1.727E-01 1.727E-01 1.727E-01 

1.400E-07 1.745E-01 1.745E-01 1.745E-01 1.745E-01 1.745E-01 1.745E-01 

1.390E-07 1.737E-01 1.737E-01 1.737E-01 1.737E-01 1.737E-01 1.737E-01 

8.710E-06 1.727E-01 1.727E-01 1.727E-01 1.727E-01 1.727E-01 1.727E-01 

6.870E-08 1.726E-01 1.726E-01 1.726E-01 1.726E-01 1.726E-01 1.726E-01 

1.410E-09 1.802E-01 1.802E-01 1.802E-01 1.802E-01 1.802E-01 1.802E-01 

2.290E-07 1.727E-01 1.727E-01 1.727E-01 1.727E-01 1.727E-01 1.727E-01 

5.090E-07 1.748E-01 1.748E-01 1.748E-01 1.748E-01 1.748E-01 1.748E-01 

9.820E-07 1.736E-01 1.736E-01 1.736E-01 1.736E-01 1.736E-01 1.736E-01 

3.950E-11 1.725E-01 1.725E-01 1.725E-01 1.725E-01 1.725E-01 1.725E-01 

3.580E-08 1.720E-01 1.720E-01 1.720E-01 1.720E-01 1.720E-01 1.720E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

3.860E-10 1.7206 01 1.720E-01 1.720E-01 1./20E-01 1.720E-01 1.720E-01 

7.480E-10 1.729E-01 1.729E-01 1.729E-01 1.729E-01 1.729E-01 1.729E-01 

7.870E-11 1.725E-01 1.725E-01 1.725E-01 1.725E-01 1.725E-01 1.725E-01 

4.260E-11 1.725E-01 1.725E-01 1.725E-01 1.725E-01 1.725E-01 1.725E-01 

4.340E-07 1.745E-01 1.745E-01 1.745E-01 1.745E-01 1.745E-01 1.745E-01 

3.720E-08 1.745E-01 1.745E-01 1.745E-01 1.745E-01 1.745E-01 1.745E-01 

2.290E-08 1.750E-01 1.750E-01 1.750E-01 1.750E-01 1.750E-01 1.750E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

2.250E-07 1.737E-01 1.737E-01 1.737E-01 1.737E-01 1.737E-01 1.737E-01 

1.700E-09 1.722E-01 1.722E-01 1.722E-01 1.722E-01 1.722E-01 1.722E-01 

1.740E-09 1.722E-01 1.722E-01 1.722E-01 1.722E-01 1.722E-01 1.722E-01 

3.780R-07 1.747E-01 1.747E 01 1.747E-01 1.747E-01 1.747E-01 1.747E-01 

5.590E-09 1.754E-01 1.754E-01 1.754E-01 1.754E-01 1.754E-01 1.754E-01 

8.190E-10 1.761E-01 1.761E-01 1.761E-01 1.761E-01 1.761E-01 1.761E-01 

2.450E-08 1.763E-01 1.763E-01 1.763E-01 1.763E-01 1.763E-01 1.763E-01 

3.420E-10 1.770E-01 1.770E-01 1.770E-01 1.770E-01 1.770E-01 1.770E-01 

1.630E-08 1.765E-01 1.765E-01 1.765E-01 1.765E-01 1.765E-01 1.765E-01 

1.520E-08 1.728E-01 1.728E-01 1.728E-01 1.728E-01 1.728E-01 1.728E-01 

1.760E-05 1.731E-01 1.731E-01 1.731E-01 1.731E-01 1.731E-01 1.731E-01 

0.000E+00 1.835E-01 1.835E-01 1.835E-01 1.835E-01 1.835E-01 1.835E-01 

2.520E-10 1.771E-01 1.771E-01 1.771E-01 1.771E-01 1.771E-01 1.771E-01 

5.180E-07 1.749E-01 1.749E-01 1.749E-01 1.749E-01 1.749E-01 1.749E-01 

4.990E-11 1.819E-01 1.819E-01 1.819E-01 1.819E-01 1.819E-01 1.819E-01 

3.000E+02 1.000E+03 

1.757E-01 1.757E-01 

1.730E-01 1.730E-01 

1.782E-01 1.782E-01 

1.736E-01 1.736E-01 

1.737E-01 1.737E-01 

1.723E-01 1.723E-01 

1.727E-01 1.727E-01 

1.745E-01 1.745E-01 

1.737E-01 1.737E-01 

1.727E-01 1.727E-01 

1.726E-01 1.726E-01 

1.802E-01 1.802E-01 

1.727E-01 1.727E-01 

1.748E-01 1.748E-01 

1.736E-01 1.736E-01 

1.725E-01 1.725E-01 

1.720E-01 1.720E-01 

0.000E+00 0.000E+00 

1.720E-01 1.720E-01 

1.729E-01 1.729E-01 

1.725E-01 1.725E-01 

1.725E-01 1.725E-01 

1.745E-01 1.745E-01 

1.745E-01 1.745E-01 

1.750E-01 1.750E-01 

0.000E+00 0.000E+00 

1.737E-01 1.737E-01 

1.722E-01 1.722E-01 

1.722E-01 1.722E-01 

1.747E-01 1.747E-01 

1.754E-01 1.754E-01 

1.761E-01 1.761E-01 

1.763E-01 1.763E-01 

1.770E-01 1.770E-01 

1.765E-01 1.765E-01 

1.728E-01 1.728E-01 

1.731E-01 1.731E-01 

1.835E-01 1.835E-01 

1.771E-01 1.771E-01 

1.749E-01 1.749E-01 

1.819E-01 1.819E-01 

Ac-227 

Ac-228 

At-218 

Bi-210 

Bi-211 

Bi-212 

Bi-214 

Fr-223 

Pa-231 

Pa-234 

Pa-234m 

Pb-210 

Pb-211 

Pb-212 

Pb-214 

Po-210 

Po-211 

Po-212 

Po-214 

Po-215 

Po-216 

Po-218 

Ra-223 

Ra-224 

Ra-226 

Ra-228 

Rn-219 

Rn-220 

Rn-222 

Th-227 

Th-228 

Th-230 

Th-231 

Th-232 

Th-234 

T1-207 

T1-208 

T1-210 

U-234 

U-235 

0-238 

_ 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-10-Industrial 	 File: DT-10-Industrial.RAD 

Amount of Intake Quantities QINT(l,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) 

Radio 

Nuclide Inhalation 	Plant 	Meat 	Milk 	Soil 

Ac-227 	2.341E-03 0.000E+00 0.000E+00 0.000E+00 1.084E+00 

Pa-231 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

Pb-210 	8.843E-03 0.000E+00 0.000E+00 0.000E+00 4.094E+00 

Ra-226 	6.762E-03 0.000E+00 0.000E+00 0.000E+00 3.131E+00 

Ra-228 	5.201E-04 0.000E+00 0.000E+00 0.000E+00 2.408E-01 

Th-228 	1.821E-03 0.000E+00 0.000E+00 0.000E+00 8.428E-01 

Th-230 	4.915E-02 0.000E+00 0.000E+00 0.000E+00 2.276E+01 

Th-232 	5.201E-04 0.000E+00 0.000E+00 0.000E+00 2.408E-01 

0-234 	1.017E-01 0.000E+00 0.000E+00 0.000E+00 4.708E+01 

0-235 	5.982E-03 0.000E+00 0.000E+00 0.000E+00 2.769E+00 

0-238 	1.017E-01 0.000E+00 0.000E+00 0.000E+00 4.708E+01 

■■■== 	  

. Sum of all ingestion pathways, i.e. water independent plant, 

and water-dependent water, fish, plant, meat, milk pathways 

Water Dependent Pathways 

Total 

Ingestion. Water Fish Plant Meat Milk 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.084E+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 0.000E+00 4.094E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.131E+00 

0.000E+00 0.000E+00 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 8.428E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.276E+01 

0.000E+00 0.000E+00 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 4.708E+01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.769E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.708E+01 

meat, 	milk, soil 

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- 0.000E+00 years 

Radionuclides 

Radon 

Pathway 	Rn-222 	Po-218 	Pb-214 	ti - 214 	Rn-22U 	P0=2id 	PU-212 	Di 213 

Water-id. 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-i. 	Water-independent 	Water-dep. -- Water-dependent 

• 

• 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.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 

Radio 

Nuclide 

Ground 

Water Independent Pathways 	(Inhalation excludes radon) 

Inhalation 	 Plant 	 Meat 	 Milk Soil 

risk fract. risk fract, risk tract. risk fract. risk fract. risk fract. 

Ac-227 3.886E-07 0.0262 8.428E-09 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.197E-08 0.0008 

Pa-231 3.628E-11 0.0000 2.978E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.089E-12 0.0000 

Pb-210 5.847E-09 0.0004 6.319E-09 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.275E-07 0.0221 

Ra-226 9.793E-06 0.6612 4.910E-09 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.139E-08 0.0028 

Ra-228 3.907E-07 0.0264 5.673E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.601E-09 0.0006 

Th-228 8.562E-07 0.0578 2.385E-09 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.239E-09 0.0002 

Th-230 6.816E-09 0.0005 4.179E-08 0.0028 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.771E-08 0.0046 

Th-232 3.027E-11 0.0000 5.631E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.007E-10 0.0001 

0-234 4.324E-09 0.0003 7.005E-08 0.0047 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.114E-07 0.0075 

0-235 5.409E-07 0.0365 3.706E-09 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.700E-09 0.0005 

0-238 1.906E-06 0.1287 5.954E-08 0.0040 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.407E-07 0.0095 

....... ......... ........ ......... ......... ......... 

Total 1.389E-05 0.9380 1.983E-07 0.0134 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.200E-07 0.0486 

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 4.090E-07 0.0276 

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 4.335E-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 3.397E-07 0.0229 

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 9.839E-06 0.6643 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.998E-07 0.0270 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.618E-07 0.0582 

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 1.163E-07 0.0079 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.394E-09 0.0001 

0-234 	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 1.858E-07 0.0125 

0-235 	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 5.513E-07 0.0372 

0-238 	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 2.107E-06 0.1422 

======= ======■■■ =■==== ========= ====== ========= ====== ========= ====== ========= = ■==== ========= ■■■■■■ 

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 1.481E-05 1.0000 

Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

• 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

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 

• 
Radionuclides 

Radon 

Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212 

Water-i. 

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 

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 

Water-id. 

0.000E+00 	0.000E+00 

Water-independent 

0.000E+00 

Water-dep. 

0.000E+00 	0.000E+00 

■= Water-dependent 

0.000E+00 0.000E+00 0.000E+00 

Total Excess Cancer Risk CNRSI(i,P,t)** .  for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t- 0.000E+00 years 

Radio 

Nuclide 

Ground 

Water Independent Pathways (Inhalation excludes radnn) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

risk fract. risk 	fract. risk 	fract. risk 	fract. risk tract. risk tract, risk fre-t. 

Ac-227 3.885E-07 0.0262 8.426E-09 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.197E-08 0.0008 

Pb-210 4.356E-09 0.0003 4.708E-09 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.440E-07 0.0165 

Ra-226 9.422E-06 0.6362 6.290E-09 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.210E-07 0.0082 

Ra-228 3.291E-07 0.0222 7.525E-10 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.491E-09 0.0002 

Th-228 2.599E-07 0.0175 7.240E-1U U.000U u.u006T00 0.0000 0.009E.00 n nnnn n 0008+00 0.0000 0.000E+00 0.0000 9.830E-10 0.0001 

Th-230 

Th-232 

3.791E-07 

6.580E-07 

0.0256 

0.0444 

4.201E-08 0.0028 

2.039E-09 0.0001 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

7.154E-08 

8.167E-09 

0.0048 

0.0006 
• 

U-234 4.383E-09 0.0003 7.005E-08 0.0047 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.114E-07 0.0075 

U-235 5.410E-07 0.0365 3.710E-09 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.707E-09 0.0005 

U-238 1.906E-06 0.1287 5.954E-08 0.0040 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.407E-07 0.0095 

■■■■■■■ ■■ ■ ■■■■■■ ■■■■■■■■ ■■■■■ ■■■■■■■■ ■■■■■■ ■■■■■■■■= ■■■■■■ ■■■■■■■ ■■■■■■ ■•••■■■ ■■■■■■ ■■■■■■■■ ••■■ 

Total 1.389E-05 0.9380 1.983E-07 0.0134 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.200E-07 0.0486 
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Intrisk 	DT-10-Industrial 	 File: DT-10-Industrial.RAD 

Total Excess Cancer Risk CNRSI(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 

Aadiu 

Nuclide 

Water Fish Radon Plant Meat Milk All pathways 

risk tract. 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 0.000E+00 0.0000 4.089E-07 0.0276 

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 0.000E+00 0.0000 2.531E-07 0.0171 

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 0.000E+00 0.0000 9.550E-06 0.6448 

Ra-228 0.000E+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 3.333E-07 0.0225 

Th-228 0.000E+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 2.616E-07 0.0177 

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 0.000E+00 0.0000 4.927E-07 0.0333 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.682E-07 0.0451 

0-234 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 1.859E-07 0.0125 

0-235 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 5.514E-07 0.0372 

0-238 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 2.107E-06 0.1422 

...=■■■= ■■ ■==■■■•=.■■ = ■■■■■■■ ■■■■=■■■ ==■■=■ ■■■=■■ ■■■■■■■■■ ■=■■■ =■■■== 

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 1.481E-05 1.0000 

..+CNRSI(i,p,t) includes contribution from decay daughter radionuclides 

• 

• 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

Amount of Intake Quantities QINT(1,P,t) for Individual Radionuclides (i) and Pathways (p) 

As pCi/yr at t ■ 1.000E+00 years 

11) 
Water Independent Pathways (Inhalation w/o radon) 	 Water Dependent Pathways 

Radio 

Nuclide Inhalation 	Plant 

	

Ac-227 	2.263E-03 0.000E+00 

	

Pa-231 	1.265E-07 0.000E+00 

	

Pb-210 	8.776E-03 0.000E+00 

	

Ra-226 	6.777E-03 0.000E+00 

	

Ra-228 	5.199E-04 0.000E+00 

	

Th-228 	1.425E-03 0.000E+00 

	

Th-230 	4.915E-02 0.000E+00 

	

Th-232 	5.201E-04 0.000E+00 

	

U-234 	1.016E-01 0.000E+00 

	

U-235 	5.977E-03 0.000E+00 

	

13-238 	1.016E-01 0.000E+00 

Sum of all ingestion pathways, 

Meat Milk Soil 	Water Fish Plant Meat Milk 

Total 

Ingestion. 

0.000E+00 0.000E+00 1.048E+00 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.048E+00 

0.000E+00 0.000E+00 5.855E-05 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.855E-05 

0.000E+00 0.000E+00 4.063E+00 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.063E+00 

0.000E+00 0.000E+00 3.137E+00 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.137E+00 

0.000E+00 0.000E+00 2.407E-01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.407E-01 

0.000E+00 0.000E+00 6.598E-01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.598E-01 

0.000E+00 0.000E+00 2.276E+01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.276E+01 

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 

0.000E+00 0.000E+00 4.705E+01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.705E+01 

0.000E+00 0.000E+00 2.767E+00 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.767E+00 

0.000E+00 0.000E+00 4.705E+01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.705E+01 

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 OINT9W(irn,i,t) for Inhalation of 

Radon and its Decay Products as pCi/yr at t- 1.000E+00 years 

Radionuclides 

Radon 

Pathway 	Rn-222 	Po-218 	Pb-214 	Si-2l4 	Rn-2211 	P0-21b 	I'D-212 	81-212 

Water-i. 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 

..■•••■ ■■■••■■• 	 ■••■■■ 	 =■■mm.. 

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-i. 	Water-independent 	Water-dep. = ■ Water-dependent 

• 

• 



Water Fish 

risk fract, risk fract, 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

■■■■■■■■ •• ■■•■■ ■■■■■ ■■■■■■■■ 

0.000E+00 0.0000 0.000E+00 0.0000 

Radio 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

U-238 

Total 

• 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.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 

Radio-

Nuclide 

Ground 

Water Independent Pathways 	(Inhalation excludes radon) 

Inhalation 	 Plant 	 Meat 	 Milk Soil 

risk fract, risk tract. risk fract, risk fract, risk fract, risk fract. 

Ac-227 3.758E-07 0.0255 8.150E-09 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.157E-08 0.0008 

Pa-231 3.916E-11 0.0000 3.214E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.413E-12 0.0000 

Pb-210 5.817E-09 0.0009 6.287E-09 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.259E-07 0.0221 

Ra-226 9.819E-06 0.6650 4.920E-09 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.148E-08 0.0028 

Ra-228 3.906E-07 0.0265 5.672E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.600E-09 0.0006 

Th-228 7.997E-07 0.0592 2.228E-09 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.025E-09 0.0002 

Th-230 6.816E-09 0.0005 4.179E-08 0.0028 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.771E-08 0.0046 

Th-232 3.027E-11 0.0000 5.631E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.007E-10 0.0001 

U-234 4.321E-09 0.0003 7.000E-08 0.0047 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.113E-07 0.0075 

U-235 5.405E-07 0.0366 3.703E-09 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.695E-09 0.0005 

(3-238 1.905E-06 0.1291 5.950E-08 0.0040 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.406E-07 0.0095 

=■= 

Total 1.384E-05 0.9380 1.977E-07 0.0134 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.177E-07 0.0486 

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 

Plant 	 Meat 	 Milk 	 All Pathways.* 

risk 	fract, 	risk 	fract. 	risk 	fract, 	risk 	tract. 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.955E-07 0.0268 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.679E-11 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.380E-07 0.0229 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.860E-06 0.6681 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.998E-07 0.0271 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.049E-07 0.0545 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.163E-07 0.0079 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.394E-09 0.0001 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.856E-07 0.0126 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.509E-07 0.0373 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.105E-06 0.1926 

■■■■■ =••■-..■■■= ■■■■■ 	 ■■■■■•• 	 ■■■■■■■■ ■■■=■■ 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.476E-05 1.0000 

** Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

• 



RESRAD, Version 6.3 	T11 Limit ■ 180 days 	12/20/2006 10:56 Page 11 

Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

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 

• 
Radionuclides 

Radon 

Pathway Rn-222 	P0-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212 

Water-id. 

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 

0.000E+00 

0.000E+00 

0.000E+U0 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E100 

0.000E+00 

Total 

Water-id. 

0.000E+00 	0.000E+00 

-- Water-independent 

0.000E+00 

Water-dep. 

0.000E+00 	0.000E+00 

■= Water-dependent 

0.000E+00 0.000E+00 0.000E+00 

Total Excess Cancer Risk CNRSI(i,p,t).** for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t- 1.000E+00 years 

Radio 

Nuclide 

Ground 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

risk fract. risk 	fract. risk fract. risk 	fract. risk 	tract- niak tract. risk f*. , f. 

Ac-227 3.757E-07 0.0255 8.148E-09 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.157E-08 0.0008 

Pb-210 4.221E-09 0.0003 4.563E-09 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.365E-07 0.0160 
Ra-226 9.413E-06 0.6379 6.395E-09 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.266E-07 0.0086 

Ra-228 3.127E-07 0.0212 7.257E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.173E-09 0.0002 

Th-228 1.809E-07 0.012S 5.039E - IU U.UUUU 0.000E+00 0.0000 0.000E+QA 0  nnnn n.onnEfoo 0.0900 0.000E+00 0.0000 6.843E-10 0.0000 

Th-230 

Th-232 

4.088E-07 

6.967E-07 

0.0277 

0.0472 

4.203E-08 0.0028 

2.128E-09 0.0001 

0.000E+00 

0.000E+00 

0.0000 

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 

0.000E+00 

0.0000 

0.0000 

7.192E-08 

8.569E-09 

0.0049 

0.0006 
• 

0-234 4.387E-09 0.0003 7.000E-08 0.0047 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.113E-07 0.0075 

0235 5.406E-07 0.0366 3.708E-09 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.702E-09 0.0005 
0-238 1.905E-06 0.1291 5.950E-08 0.0040 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.400E 07 0.0095 

Total 1.384E-05 0.9380 1.977E-07 0.0134 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.177E-07 0.0486 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

Total Excess Cancer Risk CNRSI(i,p,t)." for Initially 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 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

0.000E+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 3.954E-07 0.0268 

0.000E+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 2.453E-07 0.0166 

0.000E+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 9.546E-06 0.6469 

0.000E+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 3.166E-07 0.0215 

0.000E+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 1.821E-07 0.0123 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.227E-07 0.0354 

0.000E+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 7.074E-07 0.0479 

0.000E+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 1.857E-07 0.0126 

0.000E+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 5.510E-07 0.0373 

0.000E+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 2.105E-06 0.1426 

■■■■■==■■ ■=■■■■ ■=■■■■ ■■=■■■ ■■■■■■ ■■■■■■=■■ =■■■■==■■ ==■■■■ =■ ■■■■■■ ■■■■■==■ ■■■=■■ 

0.000E+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 1.476E-05 1.0000 

Radio-

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

0-235 

0-238 

■=■■■■■ 

Total 

.**CNRSI(i,p,t) includes contribution from decay daughter radionuclides 

• 

• 
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Intrisk 	DT-10-Industrial 	 File: DT-10-Industrial.RAD 

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

As pCi/yr at 	3.000E+00 years 

• 
Water Independent Pathways (Inhalation w/o radon) 

Radio 

Nuclide Inhalation 	Plant 	Meat 	Milk 	Soil 

Ac-227 	2.116E-03 0.000E+00 0.000E+00 0.000E+00 9.797E-01 

Pa-231 	3.789E-07 0.000E+00 0.000E+00 0.000E+00 1.754E-04 

Pb-210 	8.650E-03 0.000E+00 0.000E+00 0.000E+00 4.005E+00 

Ra-226 	6.807E-03 0.000E+00 0.000E+00 0.000E+00 3.151E+00 

Ra-228 	5.195E-04 0.000E+00 0.000E+00 0.000E+00 2.405E-01 

Th-228 	9.584E-04 0.000E+00 0.000E+00 0.000E+00 4.437E-01 

Th-230 	4.916E-02 0.000E+00 0.000E+00 0.000E+00 2.276E+01 

Th-232 	5.201E-04 0.000E+00 0.000E+00 0.000E+00 2.408E-01 

0-234 	1.015E-01 0.000E+00 0.000E+00 0.000E+00 4.698E+01 

0-235 	5.969E-03 0.000E+00 0.000E+00 0.000E+00 2.763E+00 

0-238 	1.015E-01 0.000E+00 0.000E+00 0.000E+00 4.698E+01 

1■7■1111■ 	 ==== 	  

Sum of all ingestion pathways, i.e. water independent plant, 

and water-dependent water, fish, plant, meat, milk pathways 

Water Dependent Pathways 

Total 

Ingestion. Water Fish Plant Meat Milk 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 9.797E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.754E-04 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.005E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.151E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.405E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.437E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.276E+01 

0.000E+00 0.000E+00 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 4.698E+01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.763E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.698E+01 

meat, 	milk, soil 

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 	3.000E+00 years 

Radionuclides 

Radon 

Pathway 	Rn-222 	P0-218 	Pb-214 	Bi-214 	Rn-220 	P0-216 	Pb-212 	Bi -212 

Water-id. 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-i. -- Water-independent 	Water-dep. 	Water-dependent 

• 

• 



• 

• 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.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 Independent Pathways (Inhalation excludes radon) 

Meat 	 Milk 	 Soil 

risk 	fract, 	risk 	fract, 	risk 	tract. 

0.000E+00 0.0000 0.000E+00 0.0000 1.082E-08 0.0007 

0.000E+00 0.0000 0.000E+00 0.0000 5.062E-12 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 3.228E-07 0.0220 

0.000E+00 0.0000 0.000E+00 0.0000 4.165E-08 0.0028 

0.000E+00 0.0000 0.000E+00 0.0000 8.598E-09 0.0006 

0.000E+00 0.0000 0.000E+00 0.0000 2.772E-09 0.0002 

0.000E+00 0.0000 0.000E+00 0.0000 6.771E-08 0.0046 

0.000E+00 0.0000 0.000E+00 0.0000 8.007E-10 0.0001 

0.000E+00 0.0000 0.000E+00 0.0000 1.112E-07 0.0076 

0.000E+00 0.0000 0.000E+00 0.0000 6.686E-09 0.0005 

0.000E+00 0.0000 0.000E+00 0.0000 1.404E-07 0.0096 

0.000E+00 0.0000 0.000E+00 0.0000 7.134E-07 0.0485 

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 	tract. 	risk 	fract, 	risk 	tract. 	risk 	fract. 	risk 	tract. 

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 3.698E-07 0.0252 

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 5.366E-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 3.347E-07 0.0228 

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 9.902E-06 0.6736 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.997E-07 0.0272 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.377E-07 0.0502 

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 1.163E-07 0.0079 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.394E-09 0.0001 

0-234 	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 1.854E-07 0.0126 

0-235 	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 5.501E-07 0.0374 

0-238 	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 2.102E-06 0.1430 

• MISSIiM ■■=■LIMIB 11==.1■= =■•■=.1 VON= CION.■.! 

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 1.470E-05 1.0000 

Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

Radio 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

0-238 

Total 

Ground Inhalation Plant 

risk fract. risk fract, risk fract, 

3.514E-07 0.0239 7.620E-09 0.0005 0.000E+00 0.0000 

4.492E-11 0.0000 3.686E-12 0.0000 0.000E+00 0.0000 

5.762E-09 0.0004 6.227E-09 0.0004 0.000E+00 0.0000 

9.855E-06 0.6705 4.941E-09 0.0003 0.000E+00 0.0000 

3.905E-07 0.0266 5.670E-10 0.0000 0.000E+00 0.0000 

7.329E-07 0.0499 2.042E-09 0.0001 0.000E+00 0.0000 

6.816E-09 0.0005 4.179E-08 0.0028 0.000E+00 0.0000 

3.027E-11 0.0000 5.631E-10 0.0000 0.000E+00 0.0000 

4.314E-09 0.0003 6.990E-08 0.0048 0.000E+00 0.0000 

5.397E-07 0.0367 3.698E-09 0.0003 0.000E+00 0.0000 

1.902E-06 0.1294 5.941E-08 0.0040 0.000E+00 0.0000 

=.== 

1.379E-05 0.9381 1.968E-07 0.0134 0.000E+00 0.0000 

• 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

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 

Radionuclides 

Radon 

• 
Po-216 Pb-212 Bi-212 

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 

Pathway 	Rn-222 	Po-218 	Pb-214 	81-214 	Rn-220 

Water-id. 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 

Total 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

Water-id. == Water-independent 	Water-dep. -- Water-dependent 

Total Excess Cancer Risk CNRSI(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (P) 

and Fraction of Total Risk at t- 3.000E+00 years 

Water Independent Pathways (Inhalation excludes Ladon) 

Ground 	 Inhalation 	 Radon Plant Meat Milk Soil 

risk fract. risk fract. risk tract. risk fract. 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.082E-08 0.0007 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.221E-07 0.0151 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.373E-07 0.0093 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.579E-09 0.0002 

0.000E+0U 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.315E-10 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.275E-08 0.0049 • 
0.000E+00 0.0000 0.000E+00 0.0000 0.UU0E+00 0.0000 9.260E-09 0.0006 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.112E-07 0.0076 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.694E-09 0.0005 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.404E-07 0.0096 

■■■■■ ■■■ ■■■■■ ■■■ ■■■■■ ■■■ ■■■■■ ■■■ 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.134E-07 0.0485 

Radio 

Nuclide 	risk 	fract, 	risk 	fract. 	risk 	fract. 

Ac-227 3.513E-07 0.0239 7.618E-09 0.0005 0.000E+00 0.0000 

Pb-210 3.964E-09 0.0003 4.285E-09 0.0003 0.000E+00 0.0000 

Ra-226 9.396E-06 0.6392 6.593E-09 0.0004 0.000E+00 0.0000 

Ra-228 2.688E-07 0.0183 6.346E-10 0.0000 0.000E+00 0.0000 

Th-228 8.764E-08 0.0060 2.442E-10 0.0000 0.000E+00 0.0000 

Th-210 4.680E-07 0.0318 4.207E-08 0.0029 0.000E+00 0.0000 

Th-232 7.670E-07 0.0522 2.293E-09 0.0002 0.000E+00 0.0000 

U-234 	4.397E-09 0.0003 6.991E-08 0.0048 0.000E+00 0.0000 

U-235 	5.399E-07 0.0367 3.704E-09 0.0003 0.000E+00 0.0000 

U-238 	1.902E-06 0.1294 5.942E-08 0.0040 0.000E+00 0.0000 

■■■ ■■■■■ 	 ■■■ ■■■■■ ■■■ 

Total 	1.379E-05 0.9381 1.968E-07 0.0134 0.000E+00 0.0000 

• 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

Total Excess Cancer Risk CNRSI(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 

risk fract, risk fract. risk fract, risk fract, risk fract. risk tract. risk tract. 

0.000E+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 3.697E-07 0.0252 

0.000E+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 2.303E-07 0.0157 

0.000E+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 9.540E-06 0.6490 

0.000E+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 2.720E-07 0.0185 

0.000E+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 8.821E-08 0.0060 

0.000E+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 5.828E-07 0.0397 

0.000E+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 7.785E-07 0.0530 

0.000E+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 1.855E-07 0.0126 

0.000E+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 5.503E-07 0.0374 

0.000E+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 2.102E-06 0.1430 

■■■=■■ ■■■■■■■■ ■=■■■■ ..■■=■■-■■■ ■■■■■■ ■■■■■■■■■- ■■■■■■■=■ ■■■■■■ 

0.000E+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-05 1.0000 

Radio 

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

0-238 

■■=■■■= 

Total 

...CNRSI(i,p,t) includes contribution from decay daughter radionuclides 

• 

• 



Radio 

   

   

Nuclide Inhalation 	Plant 	Meat Milk 	Soil 	Water Fish 	Plant 

1.673E-03 

1.256E-06 

8.281E-03 

6.910E-03 

5.186E-04 

5.536E-04 

4.916E-02 

5.201E-04 

1.010E-01 

5.939E-03 

1.010E-01 

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 

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 

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 

7.744E-01 

5.817E-04 

3.834E+00 

3.199E+00 

2.401E-01 

2.563E-01 

2.276E+01 

2.408E-01 

4.674E+01 

2.750E+00 

4.674E+01 

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 

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 

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 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

U-238 

S,M=MMIM=M.. 
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Intrisk : DT-10-Industrial 
	

File: DT-10-Industrial.RAD 

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) 	 Wale Dependent Pathways 

• 
Total 

Ingestion. Meat Milk 

0.000E+00 0.000E+00 7.744E-01 

0.000E+00 0.000E+00 5.817E-04 

0.000E+00 0.000E+00 3.834E+00 

0.000E+00 0.000E+00 3.199E+00 

0.000E+00 0.000E+00 2.401E-01 

0.000E+00 0.000E+00 2.563E-01 

0.000E+00 0.000E+00 2.276E+01 

0.000E+00 0.000E+00 2.408E-01 

0.000E+00 0.000E+00 4.674E+01 

0.000E+00 0.000E+00 2.750E+00 

0.000E+00 0.000E+00 4.674E+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 QINT9W(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 
	

8i-214 	an-220 	Po 316 	ph,.112 	Ri -212 

Water-id. 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-id. 	Water-independent Water-dep. 	Water-dependent 

• 

• 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (0 

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 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

11-234 

11-235 

11-238 

■■■■ 

Total 

risk fract. risk fract. risk fract. 

2.778E-07 0.0189 6.026E-09 0.0004 0.000E+00 0.0000 

6.492E-11 0.0000 5.328E-12 0.0000 0.000E+00 0.0000 

5.602E-09 0.0004 6.055E-09 0.0004 0.000E+00 0.0000 

1.000E-05 0.6810 5.014E-09 0.0003 0.000E+00 0.0000 

3.903E-07 0.0266 5.667E-10 0.0000 0.000E+00 0.0000 

6.747E-07 0.0459 1.880E-09 0.0001 0.000E+00 0.0000 

6.816E-09 0.0005 4.179E-08 0.0028 0.000E+00 0.0000 

3.027E-11 0.0000 5.631E-10 0.0000 0.000E+00 0.0000 

4.293E-09 0.0003 6.955E-08 0.0047 0.000E+00 0.0000 

5.370E-07 0.0366 3.679E-09 0.0003 0.000E+00 0.0000 

1.893E-06 0.1289 5.912E-08 0.0040 0.000E+00 0.0000 

=■■■■ ■■■ =■■■■ ■■■ ■■■■■ ■■■ 

1.379E-05 0.9390 1.942E-07 0.0132 0.000E+00 0.0000 

	

- 		  

risk 	fract. 	risk 	fract. 	risk 	fract. 

0.000E+00 0.0000 0.000E+00 0.0000 8.558E-09 0.0006 

0.000E+00 0.0000 0.000E+00 0.0000 7.316E-12 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 3.138E-07 0.0214 

0.000E+00 0.0000 0.000E+00 0.0000 4.226E-08 0.0029 

0.000E+00 0.0000 0.000E+00 0.0000 8.593E-09 0.0006 

0.000E+00 0.0000 0.000E+00 0.0000 2.552E-09 0.0002 

0.000E+00 0.0000 0.000E+00 0.0000 6.772E-08 0.0046 

0.000E+00 0.0000 0.000E+00 0.0000 8.007E-10 0.0001 

0.000E+00 0.0000 0.000E+00 0.0000 1.106E-07 0.0075 

0.000E+00 0.0000 0.000E+00 0.0000 6.652E-09 0.0005 

0.000E+00 0.0000 0.000E+00 0.0000 1.397E-07 0.0095 

■■■■■ ■■■ 	 ■■■ 

0.000E+00 0.0000 0.000E+00 0.0000 7.013E-07 0.0478 

• 
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 0.0000 2.924E-07 0.0199 

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 7.757E-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 3.255E-07 0.0222 

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 1.005E-05 0.6842 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.995E-07 0.0272 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.792E-07 0.0462 

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 1.163E-07 0.0079 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.394E-09 0.0001 

0-234 	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 1.844E-07 0.0126 

0-235 	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 5.474E-07 0.0373 

0-238 	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 2.092E-06 0.1424 

■■■■ ■■■■ ■■■ ■■■■■ ■■■ ■■■■■ ■■■ ■■■■■ ■■■ ■■■■■ ■■■ ■■■■■ ■■■ 

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 1.468E-05 1.0000 

** Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

• 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of 

Radon and its Decay Products at t 1.000E+01 years 

Radionuclides 

Radon 

• 
Po-216 Pb-212 Bi-212 

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 

Pathway 	Rn-222 	Po-218 	Pb-214 	Bi-214 	Rn-220 

Water-id. 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 

Total 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

Water-i. 	Water-independent 	Water-dep. -- Water-dependent 

Ground 

Total Excess Cancer Risk CNRSI(i,P,t) ...  for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t- 1.000E+01 years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation 	 Radon Plant Meat Milk Soil 

risk tract. ii.k fract. risk fract, risk fract. 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.551E-09 0.0006 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.782E-07 0.0121 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.694E-07 0.0115 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.155E-09 0.0001 

n 000g+00 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 2.625E-11 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.614E-06 U.UUSt • 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.077E-08 0.0007 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.106E-07 0.0075 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.666E-09 0.0005 

0.000E+00 0.0000 U.U00E+00 0.0000 0.000E+00 0.0000 1.397E-07 0.0095 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.013E-07 0.0478 

Radio 

Nuclide 	risk 	fract. 	risk 	fract, 	risk 	fract. 

Ac-227 2.776E-07 0.0189 6.021E-09 0.0004 0.000E+00 0.0000 

Pb-210 3.181E-09 0.0002 3.438E-09 0.0002 0.000E+00 0.0000 

Ra-226 9.335E-06 0.6357 7.187E-09 0.0005 0.000E+00 0.0000 

Ra-228 1.283E-07 0.0087 3.085E-10 0.0000 0.000E+00 0.0000 

Th-228 6.938E-09 0.0005 1.933E-11 U.uuu0 0.0000100 0.000n 

Th-230 6.744E-07 0.0459 4.222E-08 0.0029 0.000E+00 0.0000 

Th-232 9.298E-07 0.0633 2.682E-09 0.0002 0.000E+00 0.0000 

0-234 	4.449E-09 0.0003 6.956E-08 0.0047 0.000E+00 0.0000 

0-235 	5.373E-07 0.0366 3.689E-09 0.0003 0.000E+00 0.0000 

0-238 	1.893E-06 0.1289 5.912E-08 0.0040 0.000E+00 0.0000 

.■mmm 

Total 	1.379E-05 0.9390 1.942E-07 0.0132 0.000E+00 0.0000 

• 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

Total Excess Cancer Risk CNRSI(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 

risk fract. risk tract. risk fract. risk fract. risk fract. risk fract. risk fract. 

0.000E+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 2.922E-07 0.0199 

0.000E+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 1.848E-07 0.0126 

0.000E+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 9.511E-06 0.6477 

0.000E+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 1.298E-07 0.0088 

0.000E+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 6.983E-09 0.0005 

0.000E+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 7.928E-07 0.0540 

0.000E+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 9.433E-07 0.0642 

0.000E+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 1.846E-07 0.0126 

0.000E+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 5.476E-07 0.0373 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

IN=M11=0111711.1 

0.0000 

1====M1 

0.000E+00 0.0000 2.092E-06 

M1717.0= •== 
0.1424 

SC1===■■ •===•Miri 0•11.0==== SEM 

0.000E+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-05 1.0000 

Radio 

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

(3-238 

IM..•=■= 

Total 

...CNRSI(i,p,t) includes contribution from decay daughter radionuclides 

• 

• 
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Intrisk 	DT-10-Industrial 	 File: DT-10-Industrial.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) 

Radio 

Nuclide Inhalation 	Plant 	Meat 	Milk 	Soil 

	

Ac-227 	8.554E-04 0.000E+00 0.000E+00 0.000E+00 3.960E-01 

	

Pa-231 	3.715E-06 0.000E+00 0.000E+00 0.000E+00 1.720E-03 

	

Pb-210 	7.679E-03 0.000E+00 0.000E+00 0.000E+00 3.555E+00 

	

Ra-226 	7.203E-03 0.000E+00 0.000E+00 0.000E+00 3.335E+00 

	

Ra-228 	5.180E-04 0.000E+00 0.000E+00 0.000E+00 2.398E-01 

	

Th-228 	5.181E-04 0.000E+00 0.000E+00 0.000E+00 2.398E-01 

	

Th-230 	4.917E-02 0.000E+00 0.000E+00 0.000E+00 2.276E+01 

	

Th-232 	5.201E-04 0.000E+00 0.000E+00 0.000E+00 2.408E-01 

	

U-234 	9.953E-02 0.000E+00 0.000E+00 0.000E+00 4.608E+01 

	

U-235 	5.855E-03 0.000E+00 0.000E+00 0.000E+00 2.711E+00 

	

U-238 	9.953E-02 0.000E+00 0.000E+00 0.000E+00 4.608E+01 

. Sum of all ingestion pathways, i.e. water independent plant, 

and water-dependent water, fish, plant, meat, milk pathways 

Water Dependent Pathways 

Total 

Ingestion. Water Fish Plant Meat Milk 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.960E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.720E-03 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.555E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.335E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.398E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.398E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.276E+01 

0.000E+00 0.000E+00 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 4.608E+01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.711E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.608E+01 

meat, 	milk, soil 

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 

Radionuclides 

Radon 

Pathway 	Rn-222 	Po-21a 	Pb-214 	81-214 	ne, aao 	on,716 	Pb- 212 	Si-212 

Water-id. 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.UU0E+00 

Water-id. -- Water-independent 	Water-dep. -- Water-dependent 

• 

• 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.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 Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Plant Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract, risk fract. risk fract. 

1.423E-07 0.0096 3.087E-09 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.384E-09 0.0003 

1.210E-10 0.0000 9.927E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.363E-11 0.0000 

5.368E-09 0.0004 5.802E-09 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.007E-07 0.0202 

1.041E-05 0.6988 5.218E-09 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.399E-08 0.0030 

3.902E-07 0.0262 5.665E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.590E-09 0.0006 

6.694E-07 0.0449 1.865E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.532E-09 0.0002 

6.818E-09 0.0005 4.180E-08 0.0028 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.773E-08 0.0045 

3.026E-11 0.0000 5.630E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.007E-10 0.0001 

4.232E-09 0.0003 6.856E-08 0.0046 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.090E-07 0.0073 

5.294E-07 0.0355 3.627E-09 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.558E-09 0.0004 

1.866E-06 0.1253 5.828E-08 0.0039 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.377E-07 0.0092 

1.402E-05 0.9415 1.894E-07 0.0127 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.821E-07 0.0458 

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 

risk fract. risk fract. risk 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

6.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

=■■■■■■ ■=■=■==■= 

0.000E+00 0.0000 0.000E+00 0.000E+00 0.0000 

Meat 

fract. 	risk 

0.0000 0.000E+00 

0.0000 0.000E+00 

0.0000 0.000E+00 

0.0000 0.000E+00 

0.0000 0.000E+00 

0.0000 0.000E+00 

0.0000 0.000E+00 

0.0000 0.000E+00 

0.0000 0.000E+00 

0.0000 0.000E+00 

0.0000 0.000E+00 

..==■■■■= 

0.0000 0.000E+00 

Milk All Pathways.* 

fract. risk fract. risk fract. 

0.0000 0.000E+00 0.0000 1.498E-07 0.0101 

0.0000 0.000E+00 0.0000 1.445E-10 0.0000 

0.0000 0.000E+00 0.0000 3.119E-07 0.0209 

0.0000 0.000E+00 0.0000 1.046E-05 0.7021 

0.0000 0.000E+00 0.0000 3.993E-07 0.0268 

0.0000 0.000E+00 0.0000 6.738E-07 0.0452 

0.0000 0.000E+00 0.0000 1.163E-07 0.0078 

0.0000 0.000E+00 0.0000 1.394E-09 0.0001 

0.0000 0.000E+00 0.0000 1.818E-07 0.0122 

0.0000 0.000E+00 0.0000 5.396E-07 0.0362 

0.0000 0.000E+00 0.0000 2.062E-06 0.1384 

mmm.mmmmm mmmmwm 

0.0000 0.000E+00 0.0000 1.489E-05 1.0000 

Fish 	 Plant 

Radio-

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

13-234 

13-235 

13-238 

Total 

Radio-

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

U-238 

=== 

Total 

.. Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

• 
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Intrisk 	DT-10-Industrial 	 File: DT-10-Industrial.RAD 

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 

Radionuclides 

Radon 

• 
Po-216 Pb-212 Bi-212 

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 

Pathway 	Rn-222 	Po-218 	Pb-214 	Bi-214 	Rn-220 

Water-id. 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 

Total 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

Water-id. ■- Water-independent 	Water-dep. ■■ Water-dependent 

Total Excess Cancer Risk CNRSI(i,P,t)*** for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t= 3.000E+01 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground 	 Inhalation 	 Radon Plant Meat Milk Soil 

risk fract. risk 	tract. risK fract. risk frart. 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.366E-09 0.0003 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.502E-08 0.0064 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.285E-07 0.0153 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.036E-10 0.0000 

0,0005.00 0 neon n nnnE+00 0.0000 0.000E+00 0.0000 1.871E-14 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.887E-08 0.0060 • 
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.182E-08 0.0008 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.091E-07 0.0073 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.589E-09 0.0004 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.3775 07 0,0092 

■■■■■■■■■ ■■■=== ========= ====== ========= ====== ■======== ====== 
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.821E-07 0.0458 

Radio 

Nuclide 	risk 	fract. 	risk 	fract. 	risk 	fract. 

Ac-227 1.418E-07 0.0095 3.074E-09 0.0002 0.000E+00 0.0000 

Pb-210 1.696E-09 0.0001 1.833E-09 0.0001 0.000E+00 0.0000 

Ra-226 9.161E-06 0.6151 8.253E-09 0.0006 0.000E+00 0.0000 

Ra-228 1.166E-08 0.0008 2.814E-11 0.0000 0.000E+00 0.0000 

Th-228 4.945E-12 0.0000 1i7 - l4 0.0000 0.uuuL,00 0.0000 

Th-230 1.257E-06 0.0844 4.270E-08 0.0029 0.000E+00 0.0000 

Th-232 1.048E-06 0.0704 2.966E-09 0.0002 0.000E+00 0.0000 

0-234 	4.744E-09 0.0003 6.858E-08 0.0046 0.000E+00 0.0000 

0-235 	5.301E-07 0.0356 3.649E-09 0.0002 0.000E+00 0.0000 

0-238 	1.866E-06 0.1253 5.829E-08 0.0039 0.000E+00 0.0000 

■■■■■■■ ■■•■■■■■■■ ====== ■■■■■■■■= ====== ========= ====== 
Total 	1.402E-05 0.9415 1.894E-07 0.0127 0.000E+00 0.0000 

• 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

Total Excess Cancer Risk CNRSI(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at tw 3.000E+01 years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All pathways 

risk fract, risk fract. risk tract. risk fract, risk fract. risk fract, risk fract. 

0.000E+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 1.492E-07 0.0100 

0.000E+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 9.855E-08 0.0066 

0.000E+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 9.398E-06 0.6310 

0.000E+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 1.179E-08 0.0008 

0.000E+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 4.978E-12 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.388E-06 0.0932 

0.000E+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 1.063E-06 0.0714 

0.000E+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 1.824E-07 0.0122 

0.000E+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 5.403E-07 0.0363 

0.000E+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 2.062E-06 0.1384 

■■■•==.■■■= =■■■=■■■ ■=■■■==■ ==■■■ mmm.mmw,w ■■■■■=■■ === 

0.000E+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-05 1.0000 

Radio-

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

U-238 

.m..■=■■ 

Total 

...CNRSI(i,p,t) includes contribution from decay daughter radionuclides 

• 

• 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.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 	8.931E-05 0.000E+00 0.000E+00 0.000E+00 4.135E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.135E-02 

	

Pa-231 	1.177E-05 0.000E+00 0.000E+00 0.000E+00 5.450E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.450E-03 

	

Pb-210 	7.766E-03 0.000E+00 0.000E+00 0.000E+00 3.595E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.595E+00 

	

Ra-226 	8.185E-03 0.000E+00 0.000E+00 0.000E+00 3.790E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.790E+00 

	

Ra-228 	5.179E-04 0.000E+00 0.000E+00 0.000E+00 2.398E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.398E-01 

	

Th-228 	5.179E-04 0.000E+00 0.000E+00 0.000E+00 2.398E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.398E-01 

	

Th-230 	4.920E-02 0.000E+00 0.000E+00 0.000E+00 2.278E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.278E+01 

	

Th-232 	5.201E-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 

	

0-234 	9.467E-02 0.000E+00 0.000E+00 0.000E+00 4.383E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.383E+01 

	

0-235 	5.569E-03 0.000E+00 0.000E+00 0.000E+00 2.578E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.578E+00 

	

0-238 	9.467E-02 0.000E+00 0.000E+00 0.000E+00 4.383E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.383E+01 

1■777 	 V11110.M■ 

. 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 QINT9W(irn,i,t) for Inhalation of 

Radon and its Decay Products as pCi/yr at t- 1.000E+02 years 

Radionuclides 

Radon 

Pathway 	Rn-222 	P0-218 	Pb-214 	B1-214 	An-220 	PO-21b 	VO-21C 	5i -211 

Water-incl. 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-id. -- Water-independent 	Water-dep. -- Water-dependent 

• 



Ground Inhalation Plant Meat 

risk fract. risk fract. risk fract. risk fract. 

1.578E-08 0.0010 3.423E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

3.045E-10 0.0000 2.999E-11 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

5.621E-09 0.0004 6.076E-09 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 

1.178E-05 0.7354 5.904E-09 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 

3.901E-07 0.0244 5.665E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

6.694E-07 0.0418 1.865E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 

6.821E-09 0.0004 4.182E-08 0.0026 0.000E+00 0.0000 0.000E+00 0.0000 

3.026E-11 0.0000 5.630E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

4.025E-09 0.0003 6.521E-08 0.0041 0.000E+00 0.0000 0.000E+00 0.0000 

5.036E-07 0.0314 3.450E-09 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 

1.775E-06 0.1108 5.543E-08 0.0035 0.000E+00 0.0000 0.000E+00 0.0000 

1.515E-05 0.9459 1.813E-07 0.0113 0.000E+00 0.0000 0.000E+00 0.0000 

Radio 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

(3-234 

U-235 

(3-238 

Total 

• 

• 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.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 Independent Pathways (Inhalation excludes radon) 

Milk 	 Soil 

risk 	fract. 	risk 	fract. 

0.000E+00 0.0000 9.861E-10 0.0000 

0.000E+00 0.0000 3.432E-11 0.0000 

0.000E+00 0.0000 3.149E-07 0.0197 

0.000E+00 0.0000 4.977E-08 0.0031 

0.000E+00 0.0000 8.590E-09 0.0005 

0.000E+00 0.0000 2.532E-09 0.0002 

0.000E+00 0.0000 6.776E-08 0.0042 

0.000E+00 0.0000 8.007E-10 0.0000 

0.000E+00 0.0000 1.037E-07 0.0065 

0.000E+00 0.0000 6.238E-09 0.0004 

0.000E+00 0.0000 1.310E-07 0.0082 

0.000E+00 0.0000 6.858E-07 0.0428 

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 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.661E-08 0.0010 

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 3.638E-10 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 3.266E-07 0.0204 

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 1.183E-05 0.7389 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.993E-07 0.0249 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.738E-07 0.0421 

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 1.164E-07 0.0073 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.394E-09 0.0001 

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 1.730E-07 0.0108 

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 5.133E-07 0.0321 

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 1.961E-06 0.1225 

======= ========= ====== ========= ====== ========= ====== ========= 	========= ====== ========= ====== 

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 1.601E-05 1.0000 

Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of 

Radon and its Decay Products at 	1.000E+02 years 

• 
Radionuclides 

Radon 

Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 P0-216 Pb-212 8i-212 

Water-id. 

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 

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 

Water-id. 

0.000E+00 	0.000E+00 

Water-independent 

0.000E+00 

Water-dep. 

0.000E+00 	0.000E+00 

Water-dependent 

0.000E+00 0.000E+00 0.000E+00 

Total Excess Cancer Risk CNRSI(i,p,t)... for Initially Existent Radionuclides (i) and Pathways (p) 

Radio 

Nuclide 

Ground 

and Fraction of Total Risk at t= 1.000E+02 years 

Water Independent Pathways (Inhalation excludes iadon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk 	fract. risk tract. 

Ac-227 1.349E-08 0.0008 2.925E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.154E-10 0.0000 

Pb-210 1.878E-10 0.0000 2.030E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.052E-08 0.0007 

Ra-226 8.576E-06 0.5355 8.904E-09 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.750E-07 0.0172 

Ra-228 2.435E-12 0.0000 5.876E-15 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.163E-14 0.0000 

Th-228 4.781E-23 0.0000 1.332E-25 0.0000 0.000E+00 U.UUUU u.u0OL,00 0.0000 0.0000(00 0.0009 0.0nnF.i.nn 	n 	neon 1.809E-25 0.0000 

Th-230 3.209E-06 0.2004 4.461E-08 0.0028 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.467E-07 0.0092 • 
Th-232 1.060E-06 0.0662 2.994E-09 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.192E-08 0.0007 

U-234 7.374E-09 0.0005 6.528E-08 0.0041 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.039E-07 0.0065 

U-235 5.062E-07 0.0316 3.525E-09 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.343E-09 0.0004 

U-238 1.775E-06 0.1108 5.545E-08 0.0035 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.310E-07 0.0082 

Total 1.515E-05 0.9459 1.813E-07 0.0113 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.858E-07 0.0428 

• 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

Total Excess Cancer Risk CNRSI(i,p,t)." for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t, 1.000E+02 years 

Water Dependent Pathways 

Radio-

Nuclide 

Water Fish Radon Plant Meat Milk All pathways 

risk fract, risk fract, risk fract, risk tract. risk fract, risk fract, risk tract. 

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 0.000E+00 0.0000 1.419E-08 0.0009 

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 0.000E+00 0.0000 1.091E-08 0.0007 

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 0.000E+00 0.0000 8.860E-06 0.5533 

Ra-228 0.000E+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 2.463E-12 0.0000 

Th-228 0.000E+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 4.813E-23 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 0.000E+00 0.0000 3.401E-06 0.2124 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.074E-06 0.0671 

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 1.765E-07 0.0110 

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 5.160E-07 0.0322 

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 1.961E-06 0.1225 

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 1.601E-05 1.0000 

. “CNRSI(i,P,t) includes contribution from decay daughter radionuclides 

• 

• 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.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 

Nuclide Inhalation 	Plant Meat Milk Soil 	Water Fish Plant Meat Milk 

Total 

Ingestion. 

0.000E+00 0.000E+00 1.235E-02 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.235E-02 

0.000E+00 0.000E+00 1.414E-02 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.414E-02 

0.000E+00 0.000E+00 4.711E+00 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.711E+00 

0.000E+00 0.000E+00 4.937E+00 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.937E+00 

0.000E+00 0.000E+00 2.398E-01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.398E-01 

0.000E+00 0.000E+00 2.398E-01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.398E-01 

0.000E+00 0.000E+00 2.281E+01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.281E+01 

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 

0.000E+00 0.000E+00 3.799E+01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.799E+01 

0.000E+00 0.000E+00 2.235E+00 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.235E+00 

0.000E+00 0.000E+00 3.799E+01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.799E+01 

i.e. water independent plant, meat, milk, soil 

	

Ac-227 	2.667E-05 0.000E+00 

	

Pa-231 	3.054E-05 0.000E+00 

	

Pb-210 	1.018E-02 0.000E+00 

	

Ra-226 	1.066E-02 0.000E+00 

	

Ra-228 	5.179E-04 0.000E+00 

	

Th-228 	5.179E-04 0.000E+00 

	

Th-230 	4.926E-02 0.000E+00 

	

Th-232 	5.201E-04 0.000E+00 

	

U-234 	8.206E-02 0.000E+00 

	

U-235 	4.827E-03 0.000E+00 

	

U-238 	8.206E-02 0.000E+00 

MI0M•07■116 

. Sum of all ingestion pathways, 

and water-dependent water, fish, plant, meat, milk pathways 

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+02 years 

Radionuclides 

Radon 

Pathway 	Rn-222 	P0-218 

Water-id. 0.000E+00 0.000E+00 

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

Total 	0.000E+00 0.000E+00 

Pb-214 Bi-214 An-220 8.5-21b pti212 01-212 

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 0.000E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

Water-i. 	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 	3.000E+02 years 

Water Dependent Pathways 

Water 	 Fish 	 Plant 	 Meat • 
Radio- 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

U-238 

Total 

Milk All Pathways** 

risk fract. risk fract. 

0.000E+00 0.0000 7.133E-09 0.0004 

0.000E+00 0.0000 8.743E-10 0.0000 

0.000E+00 0.0000 4.265E-07 0.0222 

0.000E+00 0.0000 1.530E-05 0.7960 

0.000E+00 0.0000 3.992E-07 0.0208 

0.000E+00 0.0000 6.737E-07 0.0350 

0.000E+00 0.0000 1.166E-07 0.0061 

0.000E+00 0.0000 1.394E-09 0.0001 

0.000E+00 0.0000 1.499E-07 0.0078 

0.000E+00 0.0000 4.449E-07 0.0231 

0.000E+00 0.0000 1.700E-06 0.0884 

m=mm..= m==mm. 

0.000E+00 0.0000 1.922E-05 1.0000 

risk fract. risk fract. risk 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

m.==.■ 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

fract. 	risk 	fract. 

0.0000 0.000E+00 0.0000 

0.0000 0.000E+00 0.0000 

0.0000 0.000E+00 0.0000 

0.0000 0.000E+00 0.0000 

0.0000 0.000E+00 0.0000 

0.0000 0.000E+00 0.0000 

0.0000 0.000E+00 0.0000 

0.0000 0.000E+00 0.0000 

0.0000 0.000E+00 0.0000 

0.0000 0.000E+00 0.0000 

0.0000 0.000E+00 0.0000 

0.0000 0.000E+00 0.0000 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

Excess Cancer Risks CNRS(i,P,t) for Individual Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at 1... 3.000E+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Plant Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

6.777E-09 0.0004 1.470E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.087E-10 0.0000 

7.318E-10 0.0000 6.006E-11 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.247E-11 0.0000 

7.341E-09 0.0004 7.934E-09 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.112E-07 0.0214 

1.523E-05 0.7923 7.635E-09 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.436E-08 0.0033 

3.901E-07 0.0203 5.664E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.588E-09 0.0004 

6.693E-07 0.0348 1.865E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.532E-09 0.0001 

6.830E-09 0.0004 4.187E-08 0.0022 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.785E-08 0.0035 

3.026E-11 0.0000 5.630E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.006E-10 0.0000 

3.489E-09 0.0002 5.653E-08 0.0029 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.990E-08 0.0047 

4.365E-07 0.0227 2.990E-09 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.407E-09 0.0003 

1.538E-06 0.0800 4.805E-08 0.0025 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.135E-07 0.0059 

== === 

1.829E-05 0.9515 1.682E-07 0.0088 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.645E-07 0.0398 

Radio-

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

3-235 

(J-238 

Total 

** Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

• 
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Intrisk : DT-10-Industrial 
	

File: DT-10-Industrial.RAD 

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 

• 
Radionuclides 

Radon 

Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 P0-216 Pb-212 Bi-212 

Water-i. 

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 

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 

Water-id. 

0.000E+00 	0.000E+00 

-- Water-independent 

0.000E+00 

Water-dep. 

0.000E+00 	0.000E+00 

Water-dependent 

0.000E+00 0.000E+00 0.000E+00 

Total Excess Cancer Risk CNRSI(i,p,t)... for Initially Existent Radionuclides (i) and Pathways (p) 

Radio 

Nuclide 

Ground 

and Fraction of Total Risk at t= 3.000E+02 years 

Water Independent Pathways 	(Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk 	fract. 

Ac-227 1.625E-11 0.0000 3.524E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.005E-13 0.0000 

Pb-210 3.489E-13 0.0000 3.771E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.954E-11 0.0000 

Ra-226 7.100E-06 0.3694 7.502E-09 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.344E-07 0.0122 

Ra-228 7.440E-23 0.0000 1.795E-25 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.607E-25 0.0000 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 U.UUUu u.000e.T00 0.0000 0.0000100 0.0000 0.000E+00 n nnnn 

Th-230 8.120E-06 0.4225 4.970E-08 0.0026 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.080E-07 0.0160 • 
Th-232 1.059E-06 0.0551 2.994E-09 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.192E-08 0.0006 

0-234 2.652E-08 0.0014 5.672E-08 0.0030 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.081E-08 0.0047 

0-235 4.440E-07 0.0231 3.197E-09 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.698E-09 0.0003 

0-238 1.538E-06 0.0800 4.810E-08 0.0025 

mmm.mm 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.136E-07 0.0059 

Total 1.829E-05 0.9515 1.682E-07 0.0088 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

- -a- 

7.645E-07 0.0398 

• 



Wa ter Fish Radon Plant Meat Milk All pathways 

risk tract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

0.000E+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 1.710E-11 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.027E-11 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.342E-06 0.3820 

0.000E+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 7.524E-23 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.478E-06 0.4411 

0.000E+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 1.074E-06 0.0559 

0.000E+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 1.740E-07 0.0091 

0.000E+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 4.529E-07 0.0236 

0.000E+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 1.700E-06 0.0885 

0.000E+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 

-am= 

1.922E-05 

------ 

1.0000 

Radin-

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

0-238 

-Om 

Total 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.RAD 

Total Excess Cancer Risk CNRSI(i,P,t)*** for Initially Existent Radionuclides (i) and Pathways (P) 

and Fraction of Total Risk at t 3.000E+02 years 

Water Dependent Pathways 

.."CNRSI(i,p,t) includes contribution from decay daughter radionuclides 

• 

• 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.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 

Nuclide Inhalation 	Plant 	Meat 	Milk 	Soil 

	

Ac-227 	5.753E-05 0.000E+00 0.000E+00 0.000E+00 2.663E-02 

	

Pa-231 	6.128E-05 0.000E+00 0.000E+00 0.000E+00 2.837E-02 

	

Pb-210 	1.607E-02 0.000E+00 0.000E+00 0.000E+00 7.440E+00 

	

Ra-226 	1.645E-02 0.000E+00 0.000E+00 0.000E+00 7.615E+00 

	

Ra-228 	5.176E-04 0.000E+00 0.000E+00 0.000E+00 2.397E-01 

	

Th-228 	5.176E-04 0.000E+00 0.000E+00 0.000E+00 2.397E-01 

	

Th-230 	4.933E-02 0.000E+00 0.000E+00 0.000E+00 2.284E+01 

	

Th-232 	5.198E-04 0.000E+00 0.000E+00 0.000E+00 2.407E-01 

	

0-234 	4.976E-02 0.000E+00 0.000E+00 0.000E+00 2.304E+01 

	

0-235 	2.927E-03 0.000E+00 0.000E+00 0.000E+00 1.355E+00 

	

0-238 	4.976E-02 0.000E+00 0.000E+00 0.000E+00 2.304E+01 

. Sum of all ingestion pathways, i.e. water independent plant, 

and water-dependent water, fish, plant, meat, milk pathways 

Water Fish Plant Meat Milk 

Total 

Ingestion. 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.663E-02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.837E-02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 7.440E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 7.615E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.397E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.397E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.284E+01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.407E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.304E+01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.355E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.304E+01 

OI111.11=•=■ 3■7:■.■.• !11■I=M: 

meat, 	milk, soil 

0!•==.1M1 

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+03 years 

Radionuclides 

Radon 

Pathway 	Rn-222 	P0-218 	Pb-214 	01-214 	Rn-22U 	PO- Cia 	rb -Ilt 	Di 213 

Water-i. 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-id. -= Water-independent 	Water-dep. = ■ Water-dependent 

• 

• 
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Intrisk : DT-10-Industrial 	 File: DT-10-Industrial.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 Independent Pathways (Inhalation excludes radon) 

Meat 	 Milk 	 Soil 

risk 	tract. 	risk 	fract, 	risk 	tract. 

0.000E+00 0.0000 0.000E+00 0.0000 4.364E-10 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 1.608E-10 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 6.434E-07 0.0241 

0.000E+00 0.0000 0.000E+00 0.0000 9.842E-08 0.0037 

0.000E+00 0.0000 0.000E+00 0.0000 8.585E-09 0.0003 

0.000E+00 0.0000 0.000E+00 0.0000 2.531E-09 0.0001 

0.000E+00 0.0000 0.000E+00 0.0000 6.795E-08 0.0025 

0.000E+00 0.0000 0.000E+00 0.0000 8.002E-10 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 5.451E-08 0.0020 

0.000E+00 0.0000 0.000E+00 0.0000 3.279E-09 0.0001 

0.000E+00 0.0000 0.000E+00 0.0000 6.885E-08 0.0026 

0.000E+00 0.0000 0.000E+00 0.0000 9.489E-07 0.0356 

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 	tract. 

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 1.491E-08 0.0006 

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 1.705E-09 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 6.673E-07 0.0250 

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 2.340E-05 0.8775 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.991E-07 0.0150 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.734E-07 0.0253 

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 1.167E-07 0.0044 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.393E-09 0.0001 

0-234 	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 9.091E-08 0.0034 

0-235 	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 2.698E-07 0.0101 

3-238 	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 1.031E-06 0.0387 

■■■■■= ■■=m■■ 	 ■■==■■ 	 ■=■■■ ■■■■ ■ 	 ■■■■■ 

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 2.666E-05 1.0000 

** Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

Radio 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

(3-238 

Total 

Ground Inhalation Plant 

risk fract. risk fract, risk fract. 

1.417E-08 0.0005 3.073E-10 0.0000 0.000E+00 0.0000 

1.427E-09 0.0001 1.171E-10 0.0000 0.000E+00 0.0000 

1.148E-08 0.0004 1.241E-08 0.0005 0.000E+00 0.0000 

2.329E-05 0.8734 1.168E-08 0.0004 0.000E+00 0.0000 

3.899E-07 0.0146 5.662E-10 0.0000 0.000E+00 0.0000 

6.690E-07 0.0251 1.864E-09 0.0001 0.000E+00 0.0000 

6.840E-09 0.0003 4.193E-08 0.0016 0.000E+00 0.0000 

3.025E-11 0.0000 5.627E-10 0.0000 0.000E+00 0.0000 

2.116E-09 0.0001 3.428E-08 0.0013 0.000E+00 0.0000 

2.647E-07 0.0099 1.813E-09 0.0001 0.000E+00 0.0000 

9.328E-07 0.0350 2.914E-08 0.0011 0.000E+00 0.0000 

2.558E-05 0.9594 1.347E-07 0.0051 0.000E+00 0.0000 

• 
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Intrisk 	DT-10-Industrial 	 File: DT-10-Industrial.RAD 

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 

Radionuclides 

Radon 

Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212 

Water-i. 

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 

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 

Water-id. 

0.000E+00 	0.000E+00 

Water-independent 

0.000E+00 

Water-dep. 

0.000E+00 	0.000E+00 

Water-dependent 

0.000E+00 0.000E+00 0.000E+00 

Total Excess Cancer Risk CNRSI(i,p,t)..* for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t- 1.000E+03 years 

Radio 

Nuclide 

Ground 

Water Independent Pathways 	(Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

Ac-227 9.865E-22 0.0000 2.140E-23 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.039E-23 0.0000 

Pb-210 9.647E-23 0.0000 1.043E-22 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.404E-21 0.0000 

Ra-226 3.665E-06 0.1375 3.873E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.210E-07 0.0045 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+UU U.UUUu U.000e.+00 0.0000 0.0000100 0.0000 0.000E100 0.0000 

Th-230 1.947E-05 0.7304 6.142E-08 0.0023 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.827E-07 0.0256 

Th-232 1.059E-06 0.0397 2.993E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.192E-08 0.0004 

3-234 1.687E-07 0.0063 3.490E-08 0.0013 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.040E-08 0.0023 

13-235 2.803E-07 0.0105 2.238E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.876E-09 0.0001 

13-238 9.330E-07 0.0350 2.923E-08 0.0011 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.901E-08 0.0026 

■■■■■■ ■■■■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■ 

Total 2.558E-05 0.9594 1.347E-07 0.0051 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.489E-07 0.0356 

• 

• 
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Total Excess Cancer Risk CNRSI(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 

Radio-

Nuclide 

Water Fish Radon Plant Meat Milk All pathways 

risk fract, 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 0.000E+00 0.0000 1.038E-21 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 0.000E+00 0.0000 5.605E-21 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 0.000E+00 0.0000 3.790E-06 0.1421 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

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 0.000E+00 0.0000 2.022E-05 0.7583 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.074E-06 0.0403 

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 2.640E-07 0.0099 

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 2.864E-07 0.0107 

11-238 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 1.031E-06 0.0387 

■=■.=.= == ====== ===■===== ====== ======== ====== ====== =======■= 

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 2.666E-05 1.0000 

.**CNRSI(i,p,t) includes contribution from decay daughter radionuclides 

• 

• 
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DOSE: All Nuclides Summed, All Pathways Summed 
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Summary : DT-10-Utility 	 File: DT-10-Utility.RAD 

Dose Conversion Factor (and Related) Parameter Summary 

File: FGR 13 MORBIDITY 

Parameter 

Current 

Value 

I 	Base 

I 	Case. 

Parameter 

Name 

Dose conversion factors for inhalation, mrem/pCi: 

Ac-227+D 6.724E+00 6.700E+00 DCF2( 1) 

Pa-231 1.280E+00 1.280E+00 DCF2( 2) 

Pb-210+D 2.320E-02 1.360E-02 DCF2( 3) 

Ra-226+D 8.594E-03 8.580E-03 DCF2( 4) 

Ra-228+D 5.078E-03 4.770E-03 DCF2( 5) 

Th-228+D 3.454E-01 3.420E-01 DCF2( 6) 

Th-230 3.260E-01 3.260E-01 DCF2( 7) 

Th-232 1.640E+00 1.640E+00 DCF2( 8) 

U-234 1.320E-01 1.320E-01 DCF2( 9) 

U-235+D 1.230E-01 1.230E-01 DCF2( 10) 

U-238 1.180E-01 1.180E-01 DCF2( 11) 

U-238+D 1.180E-01 1.180E-01 DCF2( 12) 

Dose conversion factors for ingestion, mrem/pCi: 

Ac-227+D 1.480E-02 1.410E-02 DCF3( 1) 

Pa-231 1.060E-02 1.060E-02 DCF3( 2) 

Pb-210+D 7.276E-03 5.370E-03 DCF3( 3) 

Ra-226+D 1.321E-03 1.320E-03 0CF3( 4) 

Ra-228+D 1.442E-03 1.440E-03 DCF3( 5) 

Th-228+D 8.0866-04 3.960E-04 DCF3( 6) 

Th-230 5.48UE-04 5.480E-04 DCF3( 7) 

Th-232 2.730E-03 2.730E-03 DCF3( 8) 

U-234 2.830E-04 2.830E-04 DCF3( 9) 

(J-235+D 2.673E-04 2.660E-04 DCF3( 10) 

U-238 2.550E-04 2.550E-04 DCF3( 11) 

U-238+D 2.687E-04 2.550E-04 DCF3( 12) 

Food transfer factors: 

Ac-227+D 	, plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 1,1) 

Ac-227+D 	• beef/livestock-intake ratio, 	(pCi/kg)/(pCi/d) 2.000E-05 2.000E-05 RTF( 1,2) 

Ac-227+D 	, milk/livestock-intake ratio, 	(pCi/L)/(pCi/d) 2.000E-05 2.000E-05 RTF( 1,3) 

Pa-231 	, plant/soil concentration ratio, dimensionless 1.000E-02 1.000E-02 RTF( 2,1) 

Pa-231 	, beef/livestock-intake ratio, 	(pCi/kg)/(pCi/d) 5.000E-03 5.000E-03 RTF( 2,2) 

Pa-231 	, milk/livestock-intake ratio, 	(pCi/L)/(pCi/d) 5.000E-06 5.000E-06 RTF( 2,3) 

Pb-210+D 	, plant/soil concentration ratio, dimensionless 1.000E-02 1.000E-02 RTF( 3,1) 

Pb-210+D 	, beef/livestock-intake ratio, 	(pCi/kg)/(pCi/d) 8.000E-04 8.000E-04 RTF( 3,2) 

Pb-210+D 	• milk/livestock-intake ratio, 	(pCi/L)/(pCi/d) 3.000E-04 3.000E-04 RTF( 3,3) 

Ra-226+D 	, plant/soil concentration ratio, dimensionless 4.000E-02 4.000E-02 RTF( 4,1) 

Ra-226+D 	• beef/livestock-intake ratio, 	(pCi/kg)/(pCi/d) 1.000E-03 1.000E-03 RTF( 4,2) 

Ra-226+D 	, milk/livestock-intake ratio, 	(pCi/L)/(pCi/d) 1.000E-03 1.000E-03 RTF( 4,3) 

Ra-228+D 	, plant/soil concentration ratio, dimensionless 4.000E-02 4.000E-02 RTF( 5,1) 

Ra-228+D 	, beef/livestock-intake ratio, 	(pCi/kg)/(pCi/d) 1.000E-03 1.000E-03 RTF( 5,2) 

Ra-228+0 	, milk/livestock-intake ratio, 	(pCi/L)/(pCi/d) 1.000E-03 1.000E-03 RTF( 5,3) 

Menu I 

D-34 

0-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

0-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

D-34 

0-34 

D-34 

0-34 

D-34 

• 
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Summary : DT-10-Utility 	 File: DT-10-Utility.RAD 

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

File: FGR 13 MORBIDITY 

	

Current 	Base 	I Parameter 

Menu I 	 Parameter 	 I 	Value 	I 	Case 	I 	Name 

	

D-34 	Th-228+D , plant/soil concentration ratio, dimensionless 	1.000E-03 	1.000E-03 I  RTF( 6,1) 

	

D-34 	Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 	1.000E-04 	1.000E-04 I  RTF( 6,2) 

	

0-34 	Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 	5.000E-06 	5.000E-06 I  RTF( 6,3) 

D-34 

	

D-34 	Th-230 	, plant/soil concentration ratio, dimensionless 	1.000E-03 	1.000E-03 I  RTF( 7,1) 

	

D-34 	Th-230 	, beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 	1.000E-04 	1.000E-04 I  RTF( 7,2) 

	

0-34 	Th-230 	, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 	5.000E-06 	5.000E-06 I  RTF( 7,3) 

D-34 

	

D-34 	Th-232 	, plant/soil concentration ratio, dimensionless 	1.000E-03 	1.000E-03 I  RTF( 8,1) 

	

0-34 	Th-232 	, beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 	1.000E-04 	1.000E-04 	RTF( 8,2) 

	

D-34 	Th-232 	• milk/livestock-intake ratio, (pCi/L)/(pCi/d) 	5.000E-06 	5.000E-06 I  RTF( 8,3) 

D-34 

	

D-34 	0-234 	, plant/soil concentration ratio, dimensionless 	2.500E-03 	2.500E-03 I  RTF( 9,1) 

	

0-34 	11-234 	• beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 	3.400E-04 	3.400E-04 	RTF( 9,2) 

	

0-34 	0-234 	, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 	6.000E-04 	6.000E-04 I  RTF( 9,3) 

D-34 

	

D-34 	U-235+0 	, plant/soil concentration ratio, dimensionless 	2.500E-03 	2.500E-03 I  RTF( 10,1) 

	

0-34 	0-235+0 	, beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 	3.400E-04 	3.400E-04 	RTF( 10,2) 

	

0-34 	11-235+0 	, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 	6.000E-04 	6.000E-04 	RTF( 10,3) 

D-34 

	

0-34 	0-238 	, plant/soil concentration ratio, dimensionless 	2.500E-03 	2.500E-03 I  RTF( 11,1) 

	

0-34 	0-238 	, beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 	3.400E-04 	3.400E-04 I  RTF( 11,2) 

	

D-34 	U-238 • milk/livestock-intake ratio, (pCi/L)/(pCi/d) 	6.000E-04 	6.000E-04 I  RTF( 11,31 

D-34 

	

D-34 	U-238+D 	, plant/soil concentration ratio, dimensionless 	2.500E-03 I  2.500E-03  I  RTF( 12,1) 

	

0-34 	0-238+0 	, beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 	3.400E-04 I  3.400E-04  I  RTF( 12,2) 

	

0-34 	0-238+0 	, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

	

0-5 	Bioaccumulation factors, fresh water, L/kg: 

	

0-5 	Ac-227+D , fish 

	

0-5 	Ac-227+D • crustacea and mollusks 

D-5 

	

0-5 	Pa-231 	, fish 

	

0-5 	Pa-231 	, crustacea and mollusks 

D-5 

	

0-5 	Pb-210+0 , fish 

	

0-5 	Pb-210+D • crustacea and mollusks 

D-5 

	

0-5 	Ra-226+D , fish 

	

0-5 	Ra-226+D • crustacea and mollusks 

D-5 

	

0-5 	Ra-228+D , fish 

	

0-5 	Ra-228+D , crustacea and mollusks 

D-5 

	

0-5 	Th-228+D , fish 

	

0-5 	Th-228+D , crustacea and mollusks 

D-5 

	

0-5 	Th-230 	, fish 

	

0-5 	Th-230 	, crustacea and mollusks 

D-5 

• 

• 
6.000E-04 I 	6.000E-04 	I 	RTF( 	12,3) 

1.500E+01 1.500E+01 I 	BIOFAC( 1,1) 

1.000E+03 1.000E+03 I 	BIOFAC( 1,2) 

1.000E+01 1.000E+01 I  BIOFAC( 2,1) 

1.100E+02 1.100E+02 I  BIOFAC( 2,2) 

3.000E+02 3.000E+02 BIOFAC( 3,1) 

1.000E+02 1.000E+02 I 	BIOFAC( 3,2) 

5.000E+01 5.000E+01 BIOFAC( 4,1) 

2.500E+02 2.500E+02 I 	BIOFAC( 4,2) 

5.000E+01 5.000E+01 I 	BIOFAC( 5,1) 

2.500E+02 2.500E+02 I 	BIOFAC( 5,2) 

1.000E+02 1.000E+02 I  BIOFAC( 6,1) 

5.000E+02 5.000E+02 I  BIOFAC( 6,2) 

1.000E+02 1.000E+02 I  BIOFAC( 7,1) 

5.000E+02 5.000E+02 I 	BIOFAC( 7,2) 

• 
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Summary : DT-10-Utility 	 File: DT-10-Utility.RAD 

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

File: FGR 13 MORBIDITY 

Current I 	Base 	I Parameter 

Menu I 	 Parameter 	 I 	Value 	I 	Case. 	Name 

0-5 	Th-232 	, fish 
	

1.000E+02 	1.000E+02 	BIOFAC( 8,1) 

D-5 	Th-232 	, crustacea and mollusks 
	

5.000E+02 	5.000E+02 	BIOFAC( 8,2) 

D-5 

D-5 	U-234 	, fish 
	

1.000E+01 	1.000E+01 	BIOFAC( 8,1) 

D-5 	11-234 	, crustacea and mollusks 
	

6.000E+01 	6.000E+01 	BIOFAC( 9,2) 

D-5 

D-5 	(J-235+D 	fish 
	

1.000E+01 	1.000E+01 	BIOFAC( 10,1) 

0-5 	U-235+D 	crustacea and mollusks 
	

6.000E+01 	6.000E+01 	BIOFAC( 10,2) 

D-5 

0-5 	11-238 	• fish 
	

1.000E+01 	1.000E+01 	BIOFAC( 11,1) 

D-5 	0-238 	, crustacea and mollusks 
	

6.000E+01 	6.000E+01 	BIOFAC( 11,2) 

D-5 

D-5 	0-238+D 	fish 
	

1.000E+01 	1.000E+01 	BIOFAC( 12,1) 

0-5 	U-238+D 	crustacea and mollusks 
	

6.000E+01 	6.000E+01 	BIOFAC( 12,2) 

*Base Case means Default.Lib w/o Associate Nuclide contributions. 

• 

• 
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Summary : DT-10-Utility 	 File: DT-10-Utility.RAD 

Site-Specific Parameter Summary 

User 	 I 	Used by RESRAD 	I Parameter 

Menu 	 Parameter 	 Input 	I Default  I  (If different from user input) I 	Name 

R011 	Area of contaminated zone (m..2) 	 1.129E+04 	1.000E+04 	 AREA 

R011 	Thickness of contaminated zone (m) 	 2.000E+00 	2.000E+00 	 THICKO 

R011 	Length parallel to aquifer flow (m) 	 not used 	1.000E+02 	 LCZPAQ 

R011 	Basic radiation dose limit (mrem/yr) 	 2.500E+01 	3.000E+01 	 BRDL 

R011 	Time since placement of material (yr) 	 0.000E+00 	0.000E+00 	 TI 

R011 	Times for calculations (yr) 	 1.000E+00 	1.000E+00 	 T( 2) 

R011 	Times for calculations (yr) 	 3.000E+00 	3.000E+00 	 T( 3) 

R011 	Times for calculations (yr) 	 1.000E+01 	1.000E+01 	 T( 4) 

R011 	Times for calculations (yr) 	 3.000E+01 	3.000E+01 	 T( 5) 

R011 	Times for calculations (yr) 	 1.000E+02 	1.000E+02 	 T( 6) 
R011 	Times for calculations (Yr) 	 3.000E+02 	3.000E+02 	 T( 7) 

R011 	Times for calculations (yr) 	 1.000E+03 	1.000E+03 	 T( 8) 

R011 	Times for calculations (yr) 	 not used 	0.000E+00 	 T( 9) 

R011 	Times for calculations (yr) 	 not used 	0.000E+00 	 T(10) 

R012 	Initial principal radionuclide (pCi/g): Ac-227 	9.000E-02 	0.000E+00 	 Si) 1) 

R012 	Initial principal radionuclide (pCi/g): Pb-210 	3.400E-01 	0.000E+00 	 51( 3) 

R012 	Initial principal radionuclide (pCi/g): Ra-226 	2.600E-01 	0.000E+00 	 S1( 4) 

R012 	Initial principal radionuclide (pCi/g): Ra-228 	2.000E-02 	0.000E+00 	 S1( 5) 

R012 	Initial principal radionuclide (pCi/g): Th-228 	7.000E-02 	0.000E+00 	 S1( 6) 

R012 	Initial principal radionuclide (pCi/g): Th-230 	1.890E+00 	0.000E+00 	 S1( 7) 

R012 	Initial principal radionuclide (pCi/g): Th-232 	2.000E-02 	0.000E+00 	 S1( 8) 

R012 	Initial principal radionuclide (pCi/g): 0-234 	3.910E+00 	0.000E+00 	 51( 9) 

R012 	Initial principal radionuclide (pti/g): 0-235 	2.300L-01 	0.0000100 	 S1(10) 

R012 	Initial principal radionuclide (pCi/g): 0-238 	3.910E+00 	0.000E+00 	 S1(11) 

R012 	Concentration in groundwater 	(pCi/L): Ac-227 	not used I  0.000E+00 	 W1( 1) 

R012 	Concentration in groundwater 	(pCi/L): Pb-210 	not used I  0.000E+00 	 W1( 3) 

R012 	Concentration in groundwater 	(pCi/L): Ra-226 	not used I  0.000E+00 	 W1( 4) 

R012 	Concentration in groundwater 	(pCi/L): Ra-228 	not used 	0.000E+00 	 W1( 5) 

R012 	Concentration in groundwater 	(pCi/L): Th-228 	not used I  0.000E+00 	 WI( 6) 

R012 	Concentration in groundwater 	(pCi/L): Th-230 	not used I  0.000E+00 	 W1( 7) 

R012 	Concentration in groundwater 	(pCi/L): Th-232 	not used 1 0.000E+00 	 W1( 8) 
R012 	Concentration in groundwater 	(pCi/L): U-234 	not used 1 0.000E+00 	 W1( 9) 

R012 	Concentration in groundwater 	(pCi/L): 0-235 	not used 1  0.000E+00 	 W1(10) 

R012 	Concentration in groundwater 	(pCi/L): U-238 	not used 1 0.000E+00 	 W1(111 

R013 	Cover depth (m) 	 0.000E+00 I  0.000E+00 	 COVERO 

R013 	Density of cover material (g/cm..3) 	 not used I  1.500E+00 	 DENSCV 

R013 	Cover depth erosion rate (m/yr) 	 not used I  1.000E-03 	 VCV 

R013 	Density of contaminated zone (g/cm . .3) 	 1.280E+00 	1.500E+00 	 DENSCZ 

R013 	Contaminated zone erosion rate (m/yr) 	 6.000E-05 I  1.000E-03 	 VCZ 

R013 	Contaminated zone total porosity 	 4.200E-01 I  4.000E-01 	 TPCZ 

R013 	Contaminated zone field capacity 	 3.600E-01 	2.000E-01 	 FCCZ 

R013 	Contaminated zone hydraulic conductivity (m/yr) 	3.048E+00 I  1.000E+01 	 HCCZ 

R013 	Contaminated zone b parameter 	 1.040E+01 	5.300E+00 	 BCZ 

R013 	Average annual wind speed (m/sec) 	 4.170E+00 	2.000E+00 	 WIND 

R013 	Humidity in air (9/m **3 ) 	 not used 	8.000E+00 	 HUMID 

R013 	Evapotranspiration coefficient 	 5.000E-01 I  5.000E-01 	 EVAPTR 

R013 	Precipitation (m/yr) 	 9.200E-01 	1.000E+00 	 PRECIP 

R013 	Irrigation (m/yr) 	 0.000E+00 I  2.000E-01 	 RI 

R013 	Irrigation mode 	 overhead I  overhead 	 IDITCH 

• 

• 

• 
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Summary : DT-10-Utility 	 File: DT-10-Utility.RAD 

Site-Specific Parameter Summary (continued) 

User 

Input 

I 	 I 

I 	Default 	I  

Used by RESRAD 

(If different from user input) 

1 	Parameter 

1 	Name 

8.000E-01 2.000E-01 RUNOFF 

not used 1.000E+06 WAREA 

not used 1.000E-03 EPS 

not used 1.500E+00 DEN SAQ 

not used 4.000E-01 TPSZ 

not used 2.000E-01 EPSZ 

not used 2.000E-01 FCSZ 

not used 1.000E+02 HCSZ 

not used 2.000E-02 HGWT 

not used 5.300E+00 BSZ 

not used 1.000E-03 VWT 

not used 1.000E+01 DWIBWT 

not used ND MODEL 

not used 2.500E+02 UN 

not used 1 NS 

not used 4.000E+00 H(1) 

not used 1.500E+00 DENSUZ(1) 

not used 4.000E-01 TPUZ(1) 

not used 2.000E-01 EPUZ(1) 

not used 2.000E-01 FCUZ(1) 

not used 5.300E+00 BUZ(1) 

not used 1.000E+01 HCUZ(1) 

2.000E+01 2.000E+01 DCNUCC( 1) 

not used 2.000E+01 DCNUCU( 	1,1) 

not used 2.000E+01 --- DCNUCS( 1) 

0.000E+00 0.000E+00 1.772E-03 ALEACH( 1) 

0.000E+00 0.000E+00 not used SOLUBK( 1) 

1.000E+02 1.000E+02 DCNUCC( 3) 

not used 1.000E+02 DCNUCU( 	3,1) 

not used 1.000E+02 --- DCNUCS( 3) 

0.000E+00 0.000E+00 3.584E-04 ALEACH( 3) 

0.000E+00 0.000E+00 not used SOLUBK( 3) 

7.000E+01 7.000E+01 DCNUCC( 4) 

not used 7.000E+01 DCNUCU( 	4,1) 

not used 7.000E+01 --- DCNUCS( 4) 

0.000E+00 0.000E+00 5.113E-04 ALEACH( 4) 

0.000E+00 0.000E+00 not used SOLUBK( 4) 

7.000E+01 7.000E+01 DCNUCC( 5) 

not used 7.000E+01 DCNUCU( 	5,1) 

not used 7.000E+01 --- DCNUCS( 5) 

0.000E+00 0.000E+00 5.113E-04 ALEACH( 5) 

0.000E+00 0.000E+00 not used SOLUBK( 5) 

Menu I 	 Parameter 

R013 	Runoff coefficient 

R013 	Watershed area for nearby stream or pond (m**2) 

R013 Accuracy for water/soil computations 

R014 	Density of saturated zone (g/cm**3) 

R014 	Saturated zone total porosity 

6014 	Saturated zone effective porosity 

R014 	Saturated zone field capacity 

R014 	Saturated zone hydraulic conductivity (m/yr) 

6014 	Saturated zone hydraulic gradient 

6014 	Saturated zone b parameter 

R014 	Water table drop rate (m/yr) 

R014 	Well pump intake depth (m below water table) 

R014 	Model: Nondispersion (ND) or Mass-Balance (MB) 

R014 	Well pumping rate (m**3/yr) 

R015 	Number of unsaturated zone strata 

R015 	Unsat. zone 1, thickness (m) 

6015 	Unsat. zone 1, soil density (g/cm**3) 

6015 	Unsat. zone 1, total porosity 

R015 	Unsat. zone 1, effective porosity 

R015 	Unsat. zone 1, field capacity 

6015 	Unsat. zone 1, soil-specific b parameter 

R015 	Unsat. zone 1, hydraulic conductivity (m/yr) 

R016 	Distribution coefficients for Ac-227 

R016 	Contaminated zone (cm**3/g) 

R016 	Unsaturated zone 1 (cm**3/g) 

R016 	Saturated zone (cm**3/g) 

R016 	Leach rate (/yr) 

6016 	Solubility constant 

6016 	Distribution coefficients for Pb-210 

6016 	Contaminated zone (cm**3/g) 

R016 	Unsaturated zone 1 (cm**3/g) 

6016 	Saturated zone (cm**3/g) 

6016 	Leach rate (/yr) 

R016 	Solubility constant 

6016 	Distribution coefficients for Ra-226 

R016 	Contaminated zone (cm**3/g) 

R016 	Unsaturated zone 1 (cm**3/g) 

6016 	Saturated zone (cm**3/g) 

R016 	Leach rate (/yr) 

6016 	Solubility constant 

R016 	Distribution coefficients for Ra-228 

R016 	Contaminated zone (cm**31g) 

6016 	Unsaturated zone 1 (cm**3/g) 

6016 	Saturated zone (cm**3/g) 

6016 	Leach rate (/yr) 

6016 	Solubility constant • 
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Summary : DT-10-Utility 	 File: DT-10-Utility.RAD 

Site-Specific Parameter Summary (continued) 

Menu 	I Parameter 

User 

Input 

I 

Default 	I  

Used by RESRAD 

(If different from user input) 

I 	Parameter 

I 	Name 

R016 Distribution coefficients for Th-228 

6016 Contaminated zone (cm**3/g) 6.000E+04 6.000E+04 DCNUCC( 6) 

R016 Unsaturated zone 1 	(cm**3/g) not used 6.000E+04 DCNUCU( 	6,1) 

6016 Saturated zone 	(cm**3/g) not used 6.000E+04 --- DCNUCS( 6) 

6016 Leach rate 	(/Yr) 0.000E+00 0.000E+00 5.990E-07 ALEACH( 6) 

6016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 6) 

6016 Distribution coefficients for Th-230 

6016 Contaminated zone (cm**3/g) 6.000E+04 6.000E+04 DCNUCC( 7) 

6016 Unsaturated zone 1 	(cm**3/g) not used 6.000E+04 DCNUCU( 	7,1) 

6016 Saturated zone 	(cm**3/g) not used 6.000E+04 --- DCNUCS( 7) 

6016 Leach rate 	(/yr) 0.000E+00 0.000E+00 5.990E-07 ALEACH( 7) 

6016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 7) 

R016 Distribution coefficients for Th-232 

6016 Contaminated zone (cm**3/g) 6.000E+04 6.000E+04 DCNUCC( 8) 

R016 Unsaturated zonc 1 	(cm**3/g) nnt used 6.000E+04 DCNUCU( 8,1) 

6016 Saturated zone 	(cm**3/g) not used 6.000E+04 --- DCNUCS( 8) 

R016 Leach rate 	(/yr) 0.000E+00 0.000E+00 5.990E-07 ALEACH( 8) 

6016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 8) 

6016 Distribution coefficients for U-234 

R016 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 DCNUCC( 9) 

R016 Unsaturated zone 1 	(cm**3/g) not used 5.000E+01 DCNUCU( 9,1) 

6016 Saturated zone 	(cm**3/g) not used 5.000E+01 --- DCNUCS( 9) 

6016 Leach rate (/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH( 9) 

6016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 9) 

6016 Distribution coefficients for 3-235 

6016 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 DCNUCC(10) 

6016 Unsaturated zone 1 	(cm**3/g) not used 5.000E+01 DCNUCU(10,1) 

6016 Saturated zone 	(cm**3/g) not used 5.000E+01 DCNUCS(10) 

11016 Leach rate 	(/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH(10) 

6016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK(10) 

6016 Distribution coefficients for U-238 

6016 Contaminated zone 	(cm**3/g) 5.000E+01 5.000E+01 DCNUCC(11) 

6016 Unsaturated zone 1 	(cm**3/g) not used 5.000E+01 DCNUC(J(11,1) 

6016 Saturated zone 	(cm**3/g) not used 5.000E+01 --- DCNUCS(11) 

6016 Leach rate (/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH(11) 

6016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK(11) 

6016 Distribution coefficients for daughter Pa-231 

R016 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 DCNUCC( 2) 

6016 Unsaturated zone 1 	(cm**3/g) not used 5.000E+01 DCNUCU( 2,1) 

11016 Saturated zone 	(cm**3/g) not used 5.000E+01 --- DCNUCS( 2) 

R016 Leach rate 	(/yr) 0.000E+00 0.000E+00 7.147E-04 ALEACH( 2) 

6016 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 2) 

6017 Inhalation rate 	(m**3/yr) 1.055E+04 8.400E+03 INHALR 

R017 Mass loading for inhalation (g/W*3) 2.000E-04 1.000E-04 MLINH 

• 

• 



Outer annular radius (m), ring 1:  

Outer annular radius (m), ring 2:  

Outer annular radius (m), ring 3:  

Outer annular radius (m), ring 4:  

Outer annular radius (m), ring 5:  

Outer annular radius (m), ring 6:  

Outer annular radius (m), ring 7:  

Outer annular radius (m), ring 8:  

Outer annular radius (m), ring 9:  

Outer annular radius (m), ring 10:  

Outer annular radius (m), ring 11:  

Outer annular radius (m), ring 12:  

not used I  5.000E+01 	 RAD_SHAPE( 1) 

not used I  7.071E+01 	 RAD_SHAPE( 2) 

not used I  0.000E+00 	 RAD_SHAPE( 3) 

not used I  0.000E+00 	 RAD_SHAPE( 4) 

not used I  0.000E+00 	 RAD_SHAPE( 5) 

not used I  0.000E+00 	 RAD_SHAPE( 6) 

not used I  0.000E+00 	 RAD_SHAPE( 7) 

not used I  0.000E+00 	 RAD_SHAPE( 8) 

not used I  0.000E+00 	 RAD_SHAPE( 9) 

not used I  0.000E+00 	 RAD_SHAPE(10) 

not used I  0.000E+00 	 RAD_SHAPE(11) 

not used I  0.000E+00 	 RAD_5HAPE(12) 

• 

• 
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Summary : DT-10-Utility 	 File: DT-10-Utility.RAD 

Site-Specific Parameter Summary (continued) 

User 	I 	 I 	Used by RESRAD 	I Parameter 

Menu I 	 Parameter 	 I 	Input 	I Default 	(If different from user input) 
	

Name 

R017 	Exposure duration 	 1.000E+00 I  3.000E+01 	 ED 

6017 	Shielding factor, inhalation 	 5.000E-01 	4.000E-01 	 SHF3 

R017 I  Shielding factor, external gamma 	 7.000E-01 	7.000E-01 	 SHF1 

6017 	Fraction of time spent indoors 	 0.000E+00 I  5.000E-01 	 FIND 

6017 	Fraction of time spent outdoors (on site) 	 9.100E-03 I  2.500E-01 	 --- 	 FOTD 

R017 	Shape factor flag, external gamma 	 1.000E+00 I  1.000E+00 	>0 shows circular AREA. 	FS 

6017 I  Radii of shape factor array (used if FS ■ -1): 

R017 

6017 

R017 

R017 

6017 

6017 

R017 

R017 

R017 

R017 

R017 

6017 

6017 	Fractions of annular areas within AREA: 

R017 	Ring 1 	 not used I  1.000E+00 	 FRACA( 1) 

6017 	Ring 2 	 not used 	2.732E-01 	 FRACA( 2) 

6017 	Ring 3 	 not used I  0.000E+00 	 FRACA( 3) 

R017 	Ring 4 	 not used I  0.000E+00 	 FRACA( 4) 

R017 	Ring 5 	 not used I  0.000E+00 	 FRACA( 5) 

R017 	Ring 6 	 not used I  0.000E+00 	 FRACA( 6) 

R017 	Ring 7 	 not used I  0.000E+00 	 FRACA( 7) 

R017 	Ring 8 	 not used I  0.000E+00 	 FRACA( 8) 

R017 	Ring 9 	 not used I  0.000E+00 	 FRACA( 9) 

R017 	Ring 10 	 not used I  0.000E+00 	 FRACA(10) 

R017 	Ring 11 	 not used I  0.000E+00 	 FRACA(11) 

R017 	Ring 12 	 not used I  0.000E+00 	 FRACA(12) 

6018 	Fruits, vegetables and grain consumption (kg/yr) 	not used I  1.600E+02 	 DIET(1) 

R018 	Leafy vegetable consumption (kg/yr) 	 not used I  1.400E+01 	 DIET(2) 

R018 	Milk consumption (L/yr) 	 not used I  9.200E+01 	 DIET(3) 

R018 	Meat and poultry consumption (kg/yr) 	 not used I  6.300E+01 	 DIET(4) 

6018 	Fish consumption (kg/yr) 	 not used I  5.400E+00 	 DIET(5) 

R018 	Other seafood consumption (kg/yr) 	 not used I  9.000E-01 	 DIET(6) 

R018 	Soil ingestion rate (g/yr) 	 1.752E+02 	3.650E+01 	 SOIL 

R018 	Drinking water intake (L/yr) 	 not used I  5.100E+02 	 DWI 

R018 	Contamination fraction of drinking water 	 not used I  1.000E+00 	 FDW 

R018 	Contamination fraction of household water 	 not used I  1.000E+00 	 FHHW 

6018 	Contamination fraction of livestock water 	 not used I  1.000E+00 	 FLW 

R018 	Contamination fraction of irrigation water 	not used 	1.000E+00 	 FIRM 

R018 	Contamination fraction of aquatic food 	 not used I  5.000E-01 	 FR9 

R018 Contamination fraction of plant food 	 not used 1-1 	 FPLANT 

R018 Contamination fraction of meat 	 not used 1-1 	 FMEAT 

R018 	Contamination fraction of milk 	 not used 1-1 	 FMILK 

I • 
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Summary : DT-10-Utility 	 File: DT-10-Utility.RAD 

Site-Specific Parameter Summary (continued) 

User 	I 	 I 	Used by RESRAD 	I Parameter 

Menu I 	 Parameter 	 Input 	Default I  (If different from user input) I 	Name 

R019 I  Livestock fodder intake for meat (kg/day) 	I not used I  6.800E+01 	 LFI5 

R019 I  Livestock fodder intake for milk (kg/day) 	 not used I  5.500E+01 	 LEIS 

R019 	Livestock water intake for meat )L/day( 	 not used 	5.000E+01 	 LWI5 

R019 	Livestock water intake for milk )L/day) 	 not used I  1.600E+02  I 	 LWI6 

R019 	Livestock soil intake (kg/day) 	 not used I  5.000E-01 	 LSI 

R019 	Mass loading for foliar deposition (g/m..3( 	not used I  1.000E-04 	 MLFD 

R019 	Depth of soil mixing layer (m) 	 1.500E-01 I  1.500E-01 	 DM 

R019 	Depth of roots (m) 	 not used 	9.000E-01 	 DROOT 

R019 	Drinking water fraction from ground water 	 not used I  1.000E+00 	 FGWDW 

R019 	Household water fraction from ground water 	not used I  1.000E+00 	 FGWHH 

R019 	Livestock water fraction from ground water 	not used I  1.000E+00 	 FGWLW 

R019 	Irrigation fraction from ground water 	 not used I  1.000E+00  I 	 FGWIR 

Y  

R198 	Wet weight crop yield for Non-Leafy (kg/m..2) 	not used 	7.000E-01 

V (21 : R198 	Wet weight crop yield for Leafy 	(kg/m..2) 	not used 	1.500E+00 	 YV 

R198 	Wet weight crop yield for Fodder 	(kg/m**2) 	not used I  1.100E+00 	 YV(3) 
R1913 	Growing Season for Non-Leafy (years) 	 not used I  1.700E-01 	 TE(1) 
R1913 	Growing Season for Leafy 	(years) 	 not used 	2.500E-01 

::::: R198 	Growing Season for Fodder 	(years) 	 ::: :::: 1  8.000E-02 

TIV(1) R1913 	Translocation Factor for Non-Leafy 	 1.000E-01 

8.198 	Translocation Factor for Leafy 	 not used 1 1.000E+00 	 TIV(2) 

R1913 	Translocation Factor for Fodder 	 not used 1 1.000E+00 	 I TIV(3) 

:1 12 )) 

R198 	Dry Foliar Interception Fraction for Non-Leafy 	not used 1 2.500E-01 	

:: 

 

8.198 	Dry Foliar Interception Fraction for Leafy 	::: :::: 	2.500E-01 

RDRY(3) R1913 	Dry Foliar Interception Fraction for Fodder 	 2.500E-01 

R198 	Wet Foliar Interception Fraction for Non-Leafy 	not used I  2.500E-01 	 I RWET(1) 

R198 	Wet Foliar Interception Fraction for Leafy 	not used I  2.500E-01 	 I RWET(2)  

R198 	Wet Foliar Interception Fraction for Fodder 	not used 	2.500E-01 	 I RWET(3)  

R1913 	Weathering Removal Constant for Vegetation 	not used 	2.000E+01 	 I WLAM 

C14 	C-12 concentration in water (g/cm..3) 	 not used 	2.000E-05 	 C12WTR 

C14 	C-12 concentration in contaminated soil (gig) 	not used 	3.000E-02 	 I C12CZ 

C14 	Fraction of vegetation carbon from soil 	 not used 	2.000E-02 	 CSOIL 

C14 	Fraction of vegetation carbon from air 	 not used 	9.800E-01 	 I CAIR 

C14 	C-14 evasion layer thickness in soil (m) 	 not used 	3.000E-01 	 I DMC 

C14 	C-14 evasion flux rate from soil (1/sec) 	 not used 	7.000E-07 	 EVSN 

C14 	C-12 evasion flux rate from soil (1/sec) 	 not used 	1.000E-10 	 I REVSN 

C14 	Fraction of grain in beef cattle feed 	 not used 	8.000E-01 	 I AVFG4 

C14 	Fraction of grain in milk cow feed 	 not used 	2.000E-01 	 I AVFG5 

C14 	DCF correction factor for gaseous forms of C14 	not used 	0.000E+00 	 I CO2F 

STOR 	Storage times of contaminated foodstuffs (days): 

STOR 	Fruits, non-leafy vegetables, and grain 	 1.400E+01 	1.400E+01 	 I STOR_T(1) 

STOR 	Leafy vegetables 	 1.000E+00 	1.000E+00 	 STOR_T(2) 

STOR 	Milk 	 1.000E+00 	1.000E+00 	 I STOR_T(3) 
STOR 	Meat and poultry 	 2.000E+01 	2.000E+01 	 I STOR_T(4) 

STOR 	Fish 	 7.000E+00 	7.000E+00 	 I STOR_T(5) 

STOR 	Crustacea and mollusks 	 7.000E+00 	7.000E+00 	 I STOR_T(6) 

STOR 	Well water 	 1.000E+00 	1.000E+00 	 I STOR_T(7) 

STOR 	Surface water 	 1.000E+00 	1.000E+00 	 I STOR_T(8) 

STOR 	Livestock fodder 	 4.500E+01 	4.500E+01 	 I STOR_T(9) 

• 

• 

• 
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Summary : DT-10-Utility 	 File: DT-10-Utility.RAD 

Site-Specific Parameter Summary (continued) 

User 	I 	 I 	Used by RESRAD 	I Parameter 

Menu I 	 Parameter 	 I 	Input 	I Default  I  (If different from user input) 	Name 

R021 I  Thickness of building foundation (m) 	 not used I  1.500E-01 	 FLOOR1 

R021 I  Bulk density of building foundation (g/cm..3) 	not used I  2.400E+00 	 DENSFL 

R021 	Total porosity of the cover material 	 not used I  4.000E-01 	 TPCV 

R021 I  Total porosity of the building foundation 	 not used 	1.000E-01 	 TPFL 

R021 I  Volumetric water content of the cover material 	not used 	5.000E-02 	 PH2OCV 

R021 I  Volumetric water content of the foundation 	not used 	3.000E-02 	 PH2OFL 

R021 	Diffusion coefficient for radon gas (m/sec): 

R021 	in cover material 	 not used I  2.000E-06 	 DIFCV 

R021 	in foundation material 	 not used I  3.000E-07 	 DIFFL 

R021 	in contaminated zone soil 	 not used I  2.000E-06 	 DIFCZ 

R021 	Radon vertical dimension of mixing (m) 	 not used I  2.000E+00 	 HMIX 

R021 	Average building air exchange rate )1/hr) 	 not used I  5.000E-01 	 REXG 

5021 	Height of the building (room) (m) 	 not used I  2.500E+00 	 HRM 

5021 	Building interior area factor 	 not used I  0.000E+00 	 FAI 

R021 I  Building depth below ground surface (m) 	 not used 	-1.000E+00 	 DMFL 

R021 I  Emanating power of Rn-222 gas 	 not used I  2.500E-01 	 EMANA(1) 

R021 I  Emanating power of Rn-220 gas 	 not used I  1.500E-01 	 EMANA(2) 

TITL I  Number of graphiral time points 	 32 	I 	 NPTS 

TITL Maximum number of integration points for dose 	 17 	I 	 LYMAX 

TITL I  Maximum number of integration points for risk 	257 	I 	 KYMAX 

• Summary of Pathway Selections 

Pathway 	 User Selection 

1 -- external gamma 

2 	inhalation (w/o radon) 

3 	plant ingestion 

4 	meat ingestion 

milk ingestion 

aquatic foods 

7 -- drinking water 

soil ingestion 

radon 

Find peak pathway doses 

active 

active 

suppressed 

suppressed 

suppressed 

suppressed 

suppressed 

active 

suppressed 

active 

• 
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Summary : DT-10-Utility 	 File: DT-10-Utility.RAD 

	

Contaminated Zone Dimensions 	 Initial Soil Concentrations, pCi/g • 
Area: 11292.00 square meters 

	

Thickness: 	2.00 meters 

	

Cover Depth: 	0.00 meters 

Ac-227 9.000E-02 

Pb-210 3.400E-01 

Ra-226 2.600E-01 

Ra-228 2.000E-02 

Th-228 7.000E-02 

Th-230 1.890E+00 

Th-232 2.000E-02 

U-234 3.910E+00 

U-235 2.300E-01 

U-238 3.910E+00 

Total Dose TDOSE(t), mrem/yr 

Basic Radiation Dose Limit - 2.500E+01 mrem/yr 

Total Mixture Sum M(t) - Fraction of Basic Dose Limit Received at Time (t) 

t 	(years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E(-02 3.000E+02 1.000E103 

TDOSE(t): 5.530E-02 5.403E-02 5.243E-02 5.056E-02 4.952E-02 5.120E-02 6.004E-02 8.081E-02 

M(t): 2.212E-03 2.161E-03 2.097E-03 2.022E-03 1.981E-03 2.048E-03 2.402E-03 3.232E-03 

Maximum TDOSE(t): 8.081E-02 mrem/yr 	at t 	1.000E+03 years 

• 

• 
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Summary : DT-10-Utility 	 File: DT-10-Utility.RAD 

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

As mrem/yr and Fraction of Total Dose At t - 0.000E+00 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 

mrem/yr tract. mrem/yr fract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr fract. mrem/yr fract. 

1.537E-03 0.0278 9.773E-04 0.0177 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.088E-03 0.0378 

1.786E-05 0.0003 1.275E-05 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.883E-03 0.0702 

2.491E-02 0.4504 3.820E-06 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.937E-04 0.0107 

1.237E-03 0.0224 1.911E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.730E-05 0.0009 

5.140E-03 0.0929 3.330E-05 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.570E-05 0.0014 

5.917E-05 0.0011 1.012E-03 0.0183 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.652E-03 0.0299 

7.081E-05 0.0013 5.395E-05 0.0010 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.988E-05 0.0016 

1.379E-05 0.0002 8.473E-04 0.0153 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.764E-03 0.0319 

1.511E-03 0.0273 4.645E-05 0.0008 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.804E-05 0.0018 

5.096E-03 0.0921 7.577E-04 0.0137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.674E-03 0.0303 

=== 

3.959E-02 0.7159 3.746E-03 0.0677 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.197E-02 0.2164 

Radio 

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

0-238 

Total 

Radio 

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

0-238 

■■■■■ 

Total 

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

As mrem/yr and Fraction of Total Dose At t - 0.000E+00 years 

Water Dependent Pathways 

Water 
	 Fish 	 Radon 	 Plant 	 Meat 	 Milk 	 All Pathways+ 

mrem/yr fract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr fract. mrem/yr tract. mrem/yr tract. 

0.000E+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 4.602E-03 0.0832 

0.000E+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 3.914E-03 0.0708 

0.000E+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 2.550E-02 0.4612 

0.000E+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 1.286E-03 0.0233 

0.000E+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 5.249E-03 0.0949 

0.000E+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 2.723E-03 0.0492 

0.000E+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 2.146E-04 0.0039 

0.000E+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 2.625E-03 0.0475 

0.000E+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 1.656E-03 0.0299 

0.000E+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 7.528E-03 0.1361 

=■■■■■■ ■■■■ ■■■■■■■■ ■■■■ ■■■■■■■■ ■■■■■■■■■ ■■■■■ ■■■■■■■■ 

0.000E+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 5.530E-02 1.0000 

.Sum of all water independent and dependent pathways. 

• 
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Summary : DT-10-Utility 	 File: DT-10-Utility.RAD 

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (0 

	

As mrem/yr and Fraction of Total Dose At t 	1.000E+00 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground 
	

Inhalation 	 Radon 

Radio- 

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

Ac-227 1.486E-03 0.0275 9.450E-04 0.0175 0.000E+00 0.0000 

Pb-210 1.731E-05 0.0003 1.236E-05 0.0002 0.000E+00 0.0000 

Ra-226 2.488E-02 0.4606 4.115E-06 0.0001 0.000E+00 0.0000 

Ra-228 1.515E-03 0.0280 4.407E-06 0.0001 0.000E+00 0.0000 

Th-228 3.578E-03 0.0662 2.318E-05 0.0004 0.000E+00 0.0000 

Th-230 1.376E-04 0.0025 1.012E-03 0.0187 0.000E+00 0.0000 

Th-232 2.386E-04 0.0044 5.434E-05 0.0010 0.000E+00 0.0000 

0-234 	1.378E-05 0.0003 8.467E-04 0.0157 0.000E+00 0.0000 

0-235 	1.510E-03 0.0279 4.643E-05 0.0009 0.000E+00 0.0000 

0-238 	5.092E-03 0.0943 7.571E-04 0.0140 0.000E+00 0.0000 

.....m. m......m. 	 .......m. 

Total 	3.847E-02 0.7121 3.706E-03 0.0686 0.000E+00 0.0000 

• 
Plant Meat Milk Soil 

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

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.019E-03 0.0374 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.763E-03 0.0696 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.839E-04 0.0127 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.807E-05 0.0009 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.269E-05 0.0010 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.654E-03 0.0306 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.565E-05 0.0018 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.762E-03 0.0326 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.806E-05 0.0018 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.673E-03 0.0310 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.185E-02 0.2193 

Water 

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 

Water Dependent Pathways 

Fish 	 moon 

Radio 

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

Ac-227 0.000E+00 0.0000 0.000F+00 0.0000 0.000E+00 0.0000 

Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0-234 	0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0-235 	0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0-238 	0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

.....m. 	 .m.....m. 

Total 	0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

*Sum of all water independent and dependent pathways. 

Plant Moat Milk All Pathways. • 
mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.450E-03 0.0824 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.792E-03 0.0702 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.557E-02 0.4733 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.567E-03 0.0290 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.654E-03 0.0676 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.804E-03 0.0519 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.886E-04 0.0072 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.623E-03 0.0485 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.654E-03 0.0306 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.522E-03 0.1392 

m......m. mm.....m. ....mm 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.403E-02 1.0000 

• 
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Summary : DT-10-Utility 	 File: DT-10-Utility.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 

Radio-

Nuclide 

Ground 

Water 

Inhalation 

Independent Pathways 	(Inhalation excludes radon) 

Radon 	 Plant 	 Meat Milk Soil 

mrem/yr tract. mrem/yr fract. mrem/yr tract. mrem/yr tract. mrem/yr fract. mrem/yr tract. mrem/yr tract. 

Ac-227 1.389E-03 0.0265 8.836E-04 0.0169 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.888E-03 0.0360 

Pb-210 1.625E-05 0.0003 1.160E-05 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.533E-03 0.0674 

Ra-226 2.484E-02 0.4737 4.676E-06 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.558E-04 0.0163 

Ra-228 1.650E-03 0.0315 6.448E-06 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.453E-05 0.0008 

Th-228 1.733E-03 0.0331 1.123E-05 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.553E-05 0.0005 

Th-230 2.941E-04 0.0056 1.012E-03 0.0193 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.659E-03 0.0316 

Th-232 6.283E-04 0.0120 5.571E-05 0.0011 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.069E-04 0.0020 

U-234 1.377E-05 0.0003 8.455E-04 0.0161 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.760E-03 0.0336 

0-235 1.508E-03 0.0288 4.639E-05 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.810E-05 0.0019 

0-238 5.085E-03 0.0970 7.561E-04 0.0144 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.671E-03 0.0319 

Total 3.715E-02 0.7087 3.633E-03 0.0693 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.164E-02 0.2220 

Total Dose Contributions TDOST(i,p,l) 	for Individual Radionuclides 

As mrem/yr and Fraction of Total Dose At t ■ 3.000E+00 

Water Dependent Pathways 

(i) 	and Pathways 	(p) 

years 

Water Fish Radon Plant Meat Milk All Pathways. • Radio 

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

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 0.000E+00 0.0000 4.161E-03 0.0794 

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 0.000E+00 0.0000 3.561E-03 0.0679 

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 0.000E+00 0.0000 2.570E-02 0.4901 

Ra-228 0.000E+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 1.701E-03 0.0324 

Th-228 0.000E+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 1.770E-03 0.0338 

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 0.000E+00 0.0000 2.965E-03 0.0566 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.909E-04 0.0151 

0-234 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 2.619E-03 0.0500 

0-235 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 1.652E-03 0.0315 

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 7.512E-03 0.1433 ■w■m. 
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 5.243E-02 1.0000 

.Sum of all water independent and dependent pathways. 

• 
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Summary 	DT-10-Utility 	 File. DT-10-Utility.RAD 

Ground 

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 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation 	 Radon 

• 
Plant Meat Milk Soil 

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

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.492E-03 0.0295 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.835E-03 0.0561 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.376E-03 0.0272 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.291E-05 0.0005 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.021E-06 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.684E-03 0.0333 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.351E-04 0.0027 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.751E-03 0.0346 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.834E-05 0.0019 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.663E-03 0.0329 

■■■■■■■■■ ■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.106E-02 0.2187 

Radio 

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

Ac-227 1.098E-03 0.0217 6.983E-04 0.0138 0.000E+00 0.0000 

Pb-210 1.304E-05 0.0003 9.311E-06 0.0002 0.000E+00 0.0000 

Ra-226 2.468E-02 0.4881 6.372E-06 0.0001 0.000E+00 0.0000 

Ra-228 9.670E-04 0.0191 4.447E-06 0.0001 0.000E+00 0.0000 

Th-228 1.372E-04 0.0027 8.892E-07 0.0000 0.000E+00 0.0000 

Th-230 8.398E-04 0.0166 1.012E-03 0.0200 0.000E+00 0.0000 

Th-232 1.763E-03 0.0349 6.065E-05 0.0012 0.000E+00 0.0000 

U-234 	1.377E-05 0.0003 8.414E-04 0.0166 0.000E+00 0.0000 

U-235 	1.501E-03 0.0297 4.630E-05 0.0009 0.000E+00 0.0000 

U-238 	5.059E-03 0.1001 7.523E-04 0.0149 0.000E+00 0.0000 

■■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ 

Total 	3.607E-02 0.7134 3.432E-03 0.0679 0.000E+00 0.0000 

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 

Water Dependent Pathways 

Water 
	

Fish 	 Radon 	 Ple.L 	 Mnal- 	 Milk 	 All Pathways. • Radio- 

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

Ac-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

U-234 	0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

11-235 	0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

11-238 	0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

■■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ 

Total 	0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

.Sum of all water independent and dependent pathways. 

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

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.288E-03 0.0650 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.858E-03 0.0565 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.606E-02 0.5154 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.943E-04 0.0197 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.401E-04 0.0028 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.535E-03 0.0699 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.959E-03 0.0387 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.606E-03 0.0516 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.645E-03 0.0325 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.474E-03 0.1478 

■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■■■■ ■■■■■■ 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.056E-02 1.0000 

• 
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Summary : DT-10-Utility 	 File: DT-10-Utility.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 

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

5.607E-04 0.0113 3.566E-04 0.0072 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.618E-04 0.0154 

6.953E-06 0.0001 4.965E-06 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.512E-03 0.0305 

2.422E-02 0.4891 9.504E-06 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.341E-03 0.0473 

9.107E-05 0.0018 4.286E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.111E-06 0.0000 

9.781E-08 0.0000 6.338E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.441E-09 0.0000 

2.379E-03 0.0480 1.012E-03 0.0204 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.804E-03 0.0364 

2.674E-03 0.0540 6.490E-05 0.0013 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.564E-04 0.0032 

1.417E-05 0.0003 8.298E-04 0.0168 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.727E-03 0.0349 

1.480E-03 0.0299 4.634E-05 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.960E-05 0.0020 

4.987E-03 0.1007 7.417E-04 0.0150 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.639E-03 0.0331 

======== ■.==== ========= ..======= ===== ====== =====. 

3.641E-02 0.7353 3.066E-03 0.0619 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.004E-02 0.2028 

Radio 

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

0-238 

Total 

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. 

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

0.000E+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 1.679E-03 0.0339 

0.000E+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 1.524E-03 0.0308 

0.000E+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 2.657E-02 0.5365 

0.000E+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 9.361E-05 0.0019 

0.000E+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 9.989E-08 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.195E-03 0.1049 

0.000E100 0.0000 0.000E+00 0.0000 0.UuUE+UU 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.895E-03 0.0585 

0.000E+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 2.571E-03 0.0519 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.626E-03 0.0328 

0.000E+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 7.368E-03 0.1488 

========= ====== ========= ====== ========= ====== ========= ====== ========= ====== ========= ====== ====== ========= 

0.000E+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 4.952E-02 1.0000 

Radio-

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

0-238 

======= 

Total 

.Sum of all water independent and dependent pathways. 

• 
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Summary : DT-10-Utility 	 File: DT-10-Utility.RAD 

Ground 

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

As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation 	 Radon 

• 
Plant Meat Milk Soil 

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

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.248E-05 0.0014 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.674E-04 0.0033 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.163E-03 0.0618 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.409E-10 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.393E-20 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.448E-03 0.0478 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.585E-04 0.0031 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.645E-03 0.0321 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.063E-04 0.0021 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.559E-03 0.0305 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.320E-03 0.1820 

Radio 

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

Ac-227 5.334E-05 0.0010 3.392E-05 0.0007 0.000E+00 0.0000 

Pb-210 7.698E-07 0.0000 5.496E-07 0.0000 0.000E+00 0.0000 

Ra-226 2.267E-02 0.4428 1.209E-05 0.0002 0.000E+00 0.0000 

Ra-228 1.903E-08 0.0000 8.954E-11 0.0000 0.000E+00 0.0000 

Th-228 9.457E-19 0.0000 6.127E-21 0.0000 0.000E+00 0.0000 

Th-230 7.542E-03 0.1473 1.014E-03 0.0198 0.000E+00 0.0000 

Th-232 2.765E-03 0.0540 6.532E-05 0.0013 0.000E+00 0.0000 

U-234 	1.985E-05 0.0004 7.905E-04 0.0154 0.000E+00 0.0000 

U-235 	1.413E-03 0.0276 4.764E-05 0.0009 0.000E+00 0.0000 

0-238 	4.744E-03 0.0927 7.056E-04 0.0138 0.000E+00 0.0000 

Total 	3.921E-02 0.7658 2.670E-03 0.0521 0.000E+00 0.0000 

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

As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years 

Water Dependent Pathways 

Water 	 Fish 	 Radon 	 Plant 	 Meat 	 Milk 	 All Pathways ,  • 
mrem/yr fract. mrem/yr fract. mrem/yr fract. 

0.000E+00 0.0000 0.000E+00 0.0000 1.597E-04 0.0031 

0.000E+00 0.0000 0.000E+00 0.0000 1.687E-04 0.0033 

0.000E+00 0.0000 0.000E+00 0.0000 2.585E-02 0.5048 

0.000E+00 0.0000 0.000E+00 0.0000 1.956E-08 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 9.657E-19 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 1.100E-02 0.2149 

0.000E+00 0.0000 0.000E+00 0.0000 2.988E-03 0.0584 

0.000E+00 0.0000 0.000E+00 0.0000 2.455E-03 0.0480 

0.000E+00 0.0000 0.000E+00 0.0000 1.567E-03 0.0306 

0.000E+00 0.0000 0.000E+00 0.0000 7.009E-03 0.1369 

========= ====== ====== ========= ========= ====== 

0.000E+00 0.0000 0.000E+00 0.0000 5.120E-02 1.0000 

Radio- 

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

Ac-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0-234 	0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0-235 	0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0-238 	0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

======= ========= ====== ========= ====== ========= 	========= ====== 

Total 	0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

.Sum of all water independent and dependent pathways. 

• 



Water Fish Radon Plant Meat Milk All Pathways* 

mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. 

0.000E+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 1.925E-07 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.134E-07 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.151E-02 0.3582 

0.000E+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 5.974E-19 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.587E-02 0.4308 

0.000E+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 2.988E-03 0.0498 

0.000E+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 2.192E-03 0.0365 

0.000E+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 1.414E-03 0.0235 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

MMOIM■ 

0.000E+00 0.0000 6.077E-03 0.1012 

- 

0.000E+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 6.004E-02 1.0000 

• Radio- 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

0-238 

0 

Total 

Nuclide 

• RESRAD, Version 6.3 	'DI Limit 	180 days 
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Summary : DT-10-Utility 	 File: DT-10-Utility.RAD 

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

	

As mrem/yr and Fraction of Total Dose At t 	3.000E+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 

mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr fract. mrem/yr fract. 

6.426E-08 0.0000 4.087E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.732E-08 0.0000 

1.430E-09 0.0000 1.021E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.110E-07 0.0000 

1.877E-02 0.3126 1.036E-05 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.727E-03 0.0454 

5.812E-19 0.0000 2.735E-21 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.347E-20 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

2.053E-02 0.3419 1.019E-03 0.0170 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.319E-03 0.0719 

2.764E-03 0.0460 6.532E-05 0.0011 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.585E-04 0.0026 

6.715E-05 0.0011 6.883E-04 0.0115 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.437E-03 0.0239 

1.239E-03 0.0206 5.125E-05 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.231E-04 0.0021 

4.112E-03 0.0685 6.120E-04 0.0102 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.353E-03 0.0225 

■■■ ......... ■■■ 

4.748E-02 0.7908 2.447E-03 0.0407 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.012E-02 0.1685 

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

As mrem/yr and Fraction of Total Dose At t - 3.000E+02 years 

Water Dependent Pathways 

Radio 

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

0-238 

Total 

.Sum of all water independent and dependent pathways. 

• 
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Summary : DT-10-Utility 	 File: DT-10-Utility.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 

Radio 

Nuclide 

Ground 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

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

Ac-227 3.902E-18 0.0000 2.481E-18 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.302E-18 0.0000 

Pb-210 3.955E-19 0.0000 2.824E-19 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.599E-17 0.0000 

Ra-226 9.690E-03 0.1199 5.350E-06 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.408E-03 0.0174 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-230 5.055E-02 0.6256 1.029E-03 0.0127 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.671E-03 0.1073 

Th-232 2.763E-03 0.0342 6.529E-05 0.0008 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.584E-04 0.0020 

U-234 4.346E-04 0.0054 4.270E-04 0.0053 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.405E-04 0.0116 

(3-235 7.817E-04 0.0097 5.211E-05 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.400E-04 0.0017 

(3-238 2.494E-03 0.0309 3.719E-04 0.0046 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.219E-04 0.0102 

■■■■■■■■ ■■■■■■ 

Total 6.672E-02 0.8256 1.951E-03 0.0241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.214E-02 0.1502 

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

As mrem/yr and Fraction of Total Dose At t 	1.000E+03 years 

Water 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. 

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 0.000E+00 0.0000 1.168E-17 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 0.000E+00 0.0000 8.666E-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 0.0000 0.000E+00 0.0000 1.110E-02 0.1374 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

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 0.000E+00 0.0000 6.025E-02 0.7456 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.987E-03 0.0370 

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 1.802E-03 0.0223 

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 9.738E-04 0.0121 

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 3.688E-03 0.0456 

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 8.081E-02 1.0000 

.Sum of all water independent and dependent pathways. 

• 

• 



Parent 

(i) 

Ac-227+D 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Ra-228+D 

Ra-228+D 

Ra-228+D 

Th-228+D 

Th-230 

Th-230 

Th-230 

Th-230 

Th-232 

Th 232 

Th-232 

Th-232 

U-234 

U-234 

U-234 

U-234 

U-234 

U-235+D 

U-235+D 

U-235+D 

U-235+D 

U-238 

U-238+D 

U-238+D 

U-238+D 

U-238+D 

U-238+D 

U-238+D 

Product 

(j) 

Thread 

Fraction 

Ac-227+D 1.000E+00 

Pb-210+D 1.000E+00 

Ra-226+D 1.000E+00 

Pb-210+D 1.000E+00 

EDSR(J) 

Ra-228+D 1.000E+00 

Th-228+D 1.000E+00 

EDSR(j) 

Th-228+D 1.000E+00 

Th-230 1.000E+00 

Ra-226+D 1.000E+00 

Pb-210+D 1.000E+00 

EDSR(j) 

Th-232 1.000E+00 

Ra 22810 1.000E100 

Th-228+D 1.000E+00 

EDSR(j) 

0-234 1.000E+00 

Th-230 1.000E+00 

Ra-226+D 1.000E+00 

Pb-210+D 1.000E+00 

EDSR(j) 

U-235+D 1.000E+00 

Pa-231 1.000E+00 

Ac-227+D 1.000E+00 

EDSR(j) 

0-238 5.400E-05 

U-238+D 9.999E-01 

U-234 9.999E-01 

Th-230 9.999E-01 

Ra-226+D 9.999E-01 

Pb-210+D 9.999E-01 

EDSR(j) 

DSR(j,t) At Time in Years 	(mrem/yr)/(pCi/g) 

0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 

5.113E-02 4.944E-02 4.623E-02 3.654E-02 1.866E-02 1.775E-03 2.138E-06 1.298E-16 

1.151E-02 1.115E-02 1.047E-02 8.405E-03 4.482E-03 4.962E-04 9.219E-07 2.549E-16 

9.791E-02 9.782E-02 9.763E-02 9.699E-02 9.517E-02 8.908E-02 7.375E-02 3.807E-02 

1.798E-04 5.316E-04 1.202E-03 3.233E-03 7.011E-03 1.033E-02 8.971E-03 4.632E-03 

9.809E-02 9.835E-02 9.883E-02 1.002E-01 1.022E-01 9.942E-02 8.272E-02 4.270E-02 

5.047E-02 4.472E-02 3.510E-02 1.504E-02 1.336E-03 2.790E-07 8.522E-18 0.000E+00 

1.382E-02 3.363E-02 4.995E-02 3.467E-02 3.345E-03 6.988E-07 2.135E-17 0.000E+00 

6.430E-02 7.835E-02 8.506E-02 4.972E-02 4.681E-03 9.778E-07 2.987E-17 0.000E+00 

7.499E-02 5.220E-02 2.529E-02 2.002E-03 1.427E-06 1.380E-17 0.000E+00 0.000E+00 

1.420E-03 1.420E-03 1.420E-03 1.419E-03 1.419E-03 1.418E-03 1.416E-03 1.406E-03 

2.121E-05 6.361E-05 1.483E-04 4.434E-04 1.276E-03 4.067E-03 1.109E-02 2.731E-02 

2.603E-08 1.805E-07 9.347E-07 7.776E-06 5.395E-05 3.376E-04 1.185E-03 3.160E-03 

1.441E-03 1.483E-03 1.569E-03 1.871E-03 2.749E-03 5.823E-03 1.369E-02 3.188E-02 

7.050E-03 7.050E-03 7.050E-03 7.050E-03 7.050E-03 7.050E-03 7.049E-03 7.046E-03 

3.104E-03 0.034E-03 1.041E-02 3.838E-02 5.203E-02 5.336E-02 5.335E-02 5.333E-02 

5.779E-04 3.545E-03 1.409E-02 5.249E-02 8.568E-02 8.901E-02 8.900E-02 8.896E-02 

1.073E-02 1.943E-02 3.955E-02 9.793E-02 1.448E-01 1.494E-01 1.494E-01 1.493E-01 

6.713E-04 6.708E-04 6.698E-04 6.665E-04 6.570E-04 6.248E-04 5.413E-04 3.275E-04 

6.388E-09 1.916E-08 4.467E-08 1.337E-07 3.855E-07 1.239E-06 3.449E-06 9.074E-06 

6.364E-11 4.453E-10 2.351E-09 2.095E-08 1.747E-07 1.824E-06 1.461E-05 1.117E-04 

5.867E-14 8.738E-13 1.004E-11 2.517E-10 5.291E-09 1.214E-07 1.418E-06 1.257E-05 

6.713E-04 6.708E-04 6.699E-04 6.666E-04 6.575E-04 6.280E-04 5.607E-04 4.609E-04 

7.198E-03 7.193E-03 7.182E-03 7.147E-03 7.045E-03 6.701E-03 5.809E-03 3.522E-03 

2.183E-07 6.544E-07 1.525E-06 4.551E-06 1.303E-05 4.081E-05 1.055E-04 2.115E-04 

5.786E-09 4.010E-08 2.073E-07 1.714E-06 1.171E-05 7.051E-05 2.313E-04 5.001E-04 

7.198E-03 7.193E-03 7.184E-03 7.153E-03 7.070E-03 6.813E-03 6.146E-03 4.234E-03 

3.246E-08 3.243E-08 3.239E-08 3.223E-08 3.177E-08 3.022E-08 2.619E-08 1.588E-08 

1.925E-03 1.924E-03 1.921E-03 1.911E-03 1.884E-03 1.792E-03 1.554E-03 9.421E-04 

9.513E-10 2.852E-09 6.646E-09 1.984E-08 5.680E-08 1.780E-07 4.613E-07 9.303E-07 

6.036E-15 4.223E-14 2.230E-13 1.988E-12 1.661E-11 1.743E-10 1.417E-09 1.137E-08 

4.510E-17 6.762E-16 7.879E-15 2.081E-13 5.030E-12 1.726E-10 4.098E-09 1.008E-07 

3.330E-20 1.026E-18 2.553E-17 1.906E-15 1.192E-13 9.637E-12 3.641E-10 1.101E-08 

1.925E-03 1.924E-03 1.921E-03 1.912E-03 1.884E-03 1.793E-03 1.554E-03 9.431E-04 

• 

• RESRAD, Version 6.3 	Ts Limit ■ 180 days 
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Summary : DT-10-Utility 
	 File: DT-10-Utility.RAD 

Dose/Source Ratios Summed Over All Pathways 

Parent and Progeny Principal Radionuclide Contributions Indicated 

The DSR includes contributions from associated (half-life 5 180 days) daughters. 

• 



RESRAD, Version 6.3 	111 Limit - 180 days 
	

12/20/2006 11:30 Page 21 

Summary 	DT-10-Utility 	 File: DT-10-Utility.RAD 

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

Nuclide 

Basic Radiation Dose Limit - 2.500E+01 mrem/yr 

(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 

Ac-227 4.889E+02 5.056E+02 5.408E+02 6.842E+02 1.340E+03 1.409E+04 1.169E+07 *7.232E+13 

Pb-210 2.172E+03 2.241E+03 2.387E+03 2.974E+03 5.578E+03 5.039E+04 2.712E+07 *7.634E+13 

Ra-226 2.549E+02 2.542E+02 2.529E+02 2.494E+02 2.447E+02 2.515E+02 3.022E+02 5.854E+02 

Ra-228 3.888E+02 3.191E+02 2.939E+02 5.029E+02 5.341E+03 2.557E+07 *2.726E+14 *2.726E+14 

Th-228 3.334E+02 4.790E+02 9.886E+02 1.249E+04 1.752E+07 *8.195E+14 *8.195E+14 *8.195E+14 

Th-230 1.735E+04 1.685E+04 1.594E+04 1.336E+04 9.095E+03 4.294E+03 1.827E+03 7.842E+02 

Th-232 2.330E+03 1.287E+03 6.322E+02 2.553E+02 1.727E+02 1.673E+02 1.673E+02 1.674E+02 

0-234 3.724E+04 3.727E+04 3.732E+04 3.750E+04 3.802E+04 3.981E+04 4.458E+04 5.424E+04 

0-235 3.473E+03 3.475E+03 3.480E+03 3.495E+03 3.536E+03 3.670E+03 4.068E+03 5.905E+03 

0-238 1.299E+04 1.299E+04 1.301E+04 1.308E+04 1.327E+04 1.395E+04 1.609E+04 2.651E+04 

-- 

*At specific activity limit 

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 	1.000E+03 years 

Nuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 

(i) (pCi/g) (years) (pCi/g) (pCi/g) 

Ac-227 9.000E-02 0.000E+00 5.113E-02 4.889E+02 1.298E-16 *7.232E+13 

Pb-210 3.400E-01 0.000E+00 1.151E-02 2.172E+03 2.549E-16 *7.634E+13 

Ra-226 2.600E-01 41.57 ± 0.08 1.024E-01 2.441E+02 4.270E-02 5.854E+02 

Ra-228 2.000E-02 2.674 i 0.005 8.525E-02 2.933E+02 0.000E+00 *2.726E+14 

Th-228 7.000E-02 0.000E+00 7.499E-02 3.334E+02 0.000E+00 *8.195E+14 

Th-230 1.890E+00 1.000E+03 3.188E-02 7.842E+02 3.188E-02 7.842E+02 

Th-232 2.000E-02 102.8 	± 0.2 1.494E-01 1.673E+02 1.493E-01 1.674E+02 

0-234 3.910E+00 0.000E+00 6.713E-04 3.724E+04 4.609E-04 5.424E+04 

0-235 2.300E-01 0.000E+00 7.198E-03 3.473E+03 4.234E-03 5.905E+03 

0-238 3.910E+00 0.000E+00 1.925E-03 1.299E+04 9.431E-04 2.651E+04 

*At specific activity limit 

• 

• 

• 



• 
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File: DT-10-0tility.RAD 

RESRAD, Version 6.3 	T+2 Limit = 180 days 

Summary : DT-10-Utility 

Ac - 221 

0-235 

EDOSE(j) 

Pb-210 

Ra-226 

Th-230 

U-234 

U-238 

EDOSE(j) 

Ac-12, 

Ac-227 

Ac-227 

Pb-210 

Pb-210 

Pb-210 

Pb-210 

Pb-210 

Pb-210 

Ra-228 

Th-232 

EDOSE(j) 

Ra-228 

Th-228 

Th-232 

EDOSE(7) 

Th-230 

0-234 

0-238 

EDOSE(j) 

Ra-228 

Ra-228 

Ra-228 

Th-228 

Th-228 

Th-228 

Th-228 

Th-230 

Th-230 

Th-230 

Th-230 

0-234 

0-238 

EDOSE(j) 

U-234 

U-234 

U-234 

0-238 

0-238 

EDOSE(j) 

U-238 

U-238 

U-238 

Individual Nuclide Dose Summed Over All Pathways 

Parent Nuclide and Branch Fraction Indicated 

• 
THF(i) DOSE(j,t), mrem/yr 

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 

1.000E+00 4.602E-03 4.450E-03 4.161E-03 3.288E-03 1.679E-03 1.597E-04 1.925E-07 1.168E-17 

1.000E+00 1.331E-09 9.224E-09 4.768E-08 3.943E-07 2.694E-06 1.622E-05 5.321E-05 1.150E-04 

4.602E-03 4.450E-03 4.161E-03 3.289E-03 1.682E-03 1.760E-04 5.340E-05 1.150E-04 

1.000E+00 3.914E-03 3.792E-03 3.561E-03 2.858E-03 1.524E-03 1.687E-04 3.134E-07 8.666E-17 

1.000E+00 4.674E-05 1.382E-04 3.125E-04 8.405E-04 1.823E-03 2.686E-03 2.333E-03 1.204E-03 

1.000E+00 4.920E-08 3.412E-07 1.767E-06 1.470E-05 1.020E-04 6.381E-04 2.239E-03 5.973E-03 

1.000E+00 2.294E-13 3.417E-12 3.924E-11 9.841E-10 2.069E-08 4.747E-07 5.543E-06 4.914E-05 

9.999E-01 1.302E-19 4.013E-18 9.980E-17 7.453E-15 4.662E-13 3.768E-11 1.424E-09 4.305E-08 

3.960E-03 3.931E-03 3.876E-03 3.713E-03 3.449E-03 3.494E-03 4.578E-03 7.226E-03 

1.000E+00 2.546E-02 2.543E-02 2.538E-02 2.522E-02 2.475E-02 2.316E-02 1.917E-02 9.899E-03 

1.000E+00 4.009E-05 1.202E-04 2.802E-04 8.379E-04 2.411E-03 7.686E-03 2.095E-02 5.162E-02 

1.000E+00 2.488E-10 1.741E-09 9.193E-09 8.192E-08 6.831E-07 7.134E-06 5.714E-05 4.369E-04 

9.999E-01 1.763E-16 2.644E-15 3.081E-14 8.137E-13 1.967E-11 6.747E-10 1.602E-08 3.941E-07 

2.550E-02 2.555E-02 2.566E-02 2.606E-02 2.716E-02 3.086E-02 4.018E-02 6.196E-02 

1.000E+00 1.009E-03 8.944E-04 7.020E-04 3.008E-04 2.672E-05 5.579E-09 1.704E-19 0.000E+00 

1.000E+00 6.207E-05 1.767E-04 3.682E-04 7.677E-04 1.041E-03 1.067E-03 1.067E-03 1.067E-03 

1.072E-03 1.071E-03 1.070E-03 1.069E-03 1.067E-03 1.067E-03 1.067E-03 1.067E-03 

1.000E+00 2.765E-04 6.727E-04 9.991E-04 6.935E-04 6.689E-05 1.398E-08 4.269E-19 0.000E+00 

1.000E+00 5.249E-03 3.654E-03 1.770E-03 1.401E-04 9.989E-08 9.657E-19 0.000E+00 0.000E+00 

1.000E+00 1.156E-05 7.090E-05 2.817E-04 1.050E-03 1.714E-03 1.780E-03 1.780E-03 1.779E-03 

5.537E-03 4.397E-03 3.051E-03 1.883E-03 1.781E-03 1.780E-03 1.780E-03 1.779E-03 

1.000E+00 2.683E-03 2.683E-03 2.683E-03 2.683E-03 2.682E-03 2.681E-03 2.675E-03 2.657E-03 

1.000E+00 2.498E-08 7.491E-08 1.747E-07 5.227E-07 1.507E-06 4.843E-06 1.349E-05 3.548E-05 

9.999E-01 2.360E-14 1.651E-13 8.720E-13 7.775E-12 6.493E-11 6.817E-10 5.542E-09 4.446E-08 

2.683E-03 2.683E-03 2.683E-03 2.683E-03 2.684E-03 2.685E-03 2.689E-03 2.693E-03 

1.000E+00 1.410E-04 1.410E-04 1.410E-04 1.410E-04 1.410E-04 1.410E-04 1.410E-04 1.409E-04 

1.000E+00 2.625E-03 2.623E-03 2.619E-03 2.606E-03 2.569E-03 2.443E-03 2.116E-03 1.281E-03 

9.999E-01 3.720E-09 1.115E-08 2.598E-08 7.757E-08 2.221E-07 6.961E-07 1.804E-06 3.637E-06 

2.625E-03 2.623E-03 2.619E-03 2.606E-03 2.569E-03 2.444E-03 2.118E-03 1.284E-03 

1.000E+00 1.655E-03 1.654E-03 1.652E-03 1.644E-03 1.620E-03 1.541E-03 1.336E-03 8.101E-04 

1.000E+00 5.021E-08 1.505E-07 3.507E-07 1.047E-06 2.997E-06 9.386E-06 2.428E-05 4.865E-05 

5.400E-05 1.269E-07 1.268E-07 1.266E-07 1.260E-07 1.242E-07 1.182E-07 1.024E-07 6.210E-08 

9.999E-01 7.528E-03 7.522E-03 7.511E-03 7.474E-03 7.368E-03 7.008E-03 6.075E-03 3.684E-03 

7.528E-03 7.522E-03 7.512E-03 7.474E-03 7.368E-03 7.008E-03 6.075E-03 3.684E-03 

• 

THF(i) is the thread fraction of the parent nuclide. 

Nuclide Parent 

(j) 	(i) 

Ra-226 Ra-226 

Ra-226 Th-230 

Ra-226 0-234 

Ra-226 0-238 

Ra-226 EDOSE(j) 

Th-232 Th-232 

0-235 	0-235 

Pa-231 0-235 
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Individual Nuclide Soil Concentration 

Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent THF(i) 80,0, pCi/g 

(j) (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 

Ac-227 Ac-227 1.000E+00 9.000E-02 8.703E-02 8.137E-02 6.431E-02 3.284E-02 3.124E-03 3.764E-06 2.285E-16 

Ac-227 0-235 1.000E+00 0.000E+00 7.656E-08 6.733E-07 6.912E-06 5.038E-05 3.099E-04 1.022E-03 2.212E-03 

Ac-227 S(j): 9.000E-02 8.703E-02 8.137E-02 6.432E-02 3.289E-02 3.434E-03 1.026E-03 2.212E-03 

Pb-210 Pb-210 1.000E+00 3.400E-01 3.295E-01 3.094E-01 2.483E-01 1.324E-01 1.466E-02 2.723E-05 7.529E-15 

Pb-210 Ra-226 1.000E+00 0.000E+00 7.952E-03 2.310E-02 6.900E-02 1.544E-01 2.297E-01 1.996E-01 1.030E-01 

Pb-210 Th-230 1.000E+00 0.000E+00 1.259E-05 1.109E-04 1.145E-03 8.476E-03 5.421E-02 1.912E-01 5.107E-01 

Pb-210 0-234 1.000E+00 0.000E+00 7.834E-11 2.081E-09 7.284E-08 1.689E-06 4.011E-05 4.725E-04 4.199E-03 

Pb-210 0-238 9.999E-01 0.000E+00 5.561E-17 4.444E-15 5.239E-13 3.742E-11 3.166E-09 1.211E-07 3.677E-06 

Pb-210 ES(i): 3.400E-01 3.374E-01 3.326E-01 3.184E-01 2.953E-01 2.986E-01 3.913E-01 6.179E-01 

Ra-226 Ra-226 1.000E+00 2.600E-01 2.598E-01 2.593E-01 2.576E-01 2.527E-01 2.366E-01 1.958E-01 1.011E-01 

Ra-226 Th-230 1.000E+00 0.000E+00 8.184E-04 2.453E-03 8.149E-03 2.422E-02 7.809E-02 2.136E-01 5.268E-01 

Ra-226 0-234 1.000E+00 0.000E+00 7.620E-09 6.850E-08 7.582E-07 6.748E-06 7.212E-05 5.816E-04 4.457E-03 

Ra-226 0-238 9.999E-01 0.000E+00 7.200E-15 1.942E-13 7.161E-12 1.911E-10 6.788E-09 1.628E-07 4.018E-06 

Rd-226 Z3 (j): 2.600E-01 2.606R-01 2.617E-01 2.657E-01 2.770E-01 3.147E-01 4.100E-01 6.324E-01 

Ra-228 Ra-228 1.000E+00 2.000E-02 1.772E-02 1.391E-02 5.960E-03 5.294E-04 1.105E-07 3.377E-18 0.000E+00 

Ra-228 Th-232 1.000E+00 0.000E+00 2.271E-03 6.065E-03 1.398E-02 1.939E-02 1.991E-02 1.991E-02 1.990E-02 

Ra-228 ES(j): 2.000E-02 1.999E-02 1.997E-02 1.994E-02 1.992E-02 1.991E-02 1.991E-02 1.990E-02 

Th-228 Ra-228 1.000E+00 0.000E+00 5.704E-03 1.076E-02 8.149E-03 7.945E-04 1.660E-07 5.071E-18 0.000E+00 

Th-228 Th-228 1.000E+00 7.000E-02 4.872E-02 2.361E-02 1.869E-03 1.332E-06 1.288E - 17 U.UUUE+UU U.UUut+uu 

Th-228 Th-232 1.000E+00 0.000E+00 3.728E-04 2.485E-03 1.127E-02 1.912E-02 1.991E-02 1.991E-02 1.990E-02 

Th-228 ES(j): 7.000E-02 5.480E-02 3.685E-02 2.129E-02 1.992E-02 1.991E-02 1.991E-02 1.990E-02 

Th-230 Th-230 1.000E+00 1.890E+00 1.890E+00 1.890E+00 1.890E+00 1.889E+00 1.888E+00 1.885E+00 1.872E+00 

Th-230 0-234 1.000E+00 0.000E+00 3.518E-05 1.055E-04 3.507E-04 1.044E-03 3.395E-03 9.486E-03 2.498E-02 

Th-230 0-238 9.999E-01 0.000E+00 4.987E-11 4.484E-10 4.965E-09 4.426E-08 4.755E-07 3.892E-06 3.130E-05 

Th-230 ES(i): 1.890E+00 1.890E+00 1.890E+00 1.890E+00 1.891E+00 1.892E+00 1.894E+00 1.897E+00 

Th-232 Th-232 1.000E+00 2.000E-02 2.000E-02 2.000E-02 2.000E-02 2.000E-02 2.000E-02 2.000E-02 1.999E-02 

0-234 0-234 1.000E+00 3.910E+00 3.907E+00 3.902E+00 3.882E+00 3.827E+00 3.639E+00 3.153E+00 1.908E+00 

0-234 0-238 9.999E-01 0.000E+00 1.108E-05 3.318E-05 1.100E-04 3.255E-04 1.032E-03 2.682E-03 5.416E-03 

0-234 ES(J): 3.910E+00 3.907E+00 3.902E+00 3.882E+00 3.827E+00 3.640E+00 3.155E+00 1.913E+00 

0-235 0-235 1.000E+00 2.300E-01 2.298E-01 2.295E-01 2.284E-01 2.251E-01 2.141E-01 1.856E-01 1.125E-01 

Pa-231 0-235 1.000E+00 0.000E+00 4.863E-06 1.457E-05 4.831E-05 1.429E-04 4.526E-04 1.174E-03 2.356E-03 

0-238 0-238 5.400E-05 2.111E-04 2.110E-04 2.107E-04 2.096E-04 2.067E-04 1.966E-04 1.704E-04 1.033E-04 

0-238 0-238 9.999E-01 3.910E+00 3.907E+00 3.901E+00 3.882E+00 3.827E+00 3.640E+00 3.155E+00 1.913E+00 

0-238 ES(i): 3.910E+00 3.907E+00 3.902E+00 3.882E+00 3.827E+00 3.640E+00 3.155E+00 1.913E+00 
■■■ ■■■■ 

THF(i) is the thread fraction of the parent nuclide. 

RESCALC.EXE execution time ■ 	 2.60 seconds 

• 

• 

• 
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Cancer Risk Slope Factors Summary Table 

Risk Library: FGR 13 Morbidity 

I 	 Parameter 

Current 

Value 

I 	Base 

I 	Case. 

Parameter 

Name 

I  Ground external radiation slope factors, 	1/yr per 	(pCi/g): 

Ac-227+D 1.47E-06 3.48E-10 SLPF( 1,1) 

Pa-231 1.39E-07 1.39E-07 SLPF( 2,1) 

Pb-210+D 4.21E-09 1.41E-09 SLPF( 3,1) 

Ra-226+D 8.49E-06 2.29E-08 SLPF( 4,1) 

Ra-228+D 4.53E-06 0.00E+00 SLPF( 5.1) 

Th-228+D 7.76E-06 5.59E-09 SLPF( 6,1) 

Th-230 8.19E-10 8.19E-10 SLPF( 7,1) 

Th-232 3.42E-10 3.42E-10 SLPF( 8,1) 

U-234 2.52E-10 2.52E-10 SLPF( 9,1) 

U-235+0 5.43E-07 5.18E-07 SLPF( 10,1) 

U-238 4.99E-11 4.99E-11 SLPF( 11,1) 

0-238+0 1.14E-07 4.99E-11 SLPF( 12,1) 

Inhalation, 	slope factors, 	1/(pCi): 

Ac-227+0 2.13E-07 1.49E-07 SLPF( 1,2) 

Pa-231 7.62E-08 7.62E-08 SLPF( 2,2) 

Pb-210+D 3.08E-08 1.58E-08 SLPF( 3,2) 

Ra-226+D 2.83E-08 2.82E-08 SLPF( 4,2) 

Ra-228+D 4.37E-08 4.37E-08 SLPF( 5,2) 

Th-228+D 1.44E-07 1.32E-07 SLPF( 6,2) 

Ph 230 3.408 -o8 3.40E-08 SLPF( 7,2) 

Th-232 4.33E-08 4.33E-08 SLPF( 8,2) 

U-234 2.78E-08 2.78E-08 SLPF( 9,2) 

(J-235+D 2.50E-08 2.50E-08 SLPF( 10,2) 

U-238 2.36E-08 2.36E-08 SLPF( 11,2) 

U-238+D 2.36E-08 2.36E-08 SLPF( 12,2) 

Food ingestion, 	slope factors, 	1/(pCi): 

Ac-227+0 6.53E-10 2.45E-10 SLPF( 1,3) 

Pa-231 2.26E-10 2.26E-10 SLPF( 2,3) 

Pb-210+D 3.44E-09 1.18E-09 SLPF( 3,3) 

Ra-226+D 5.15E-10 5.14E-10 SLPF( 4,3) 

Ra-228+0 1.43E-09 1.43E-09 SLPF( 5,3) 

Th-228+D 4.22E-10 1.48E-10 SLPF( 6,3) 

Th-230 1.19E-10 1.19E-10 SLPF( 7,3) 

Th-232 1.33E-10 1.33E-10 SLPF( 8.3) 

U-234 9.55E-11 9.55E-11 SLPF( 9.3) 

U-235+D 9.76E-11 9.44E-11 SLPF( 10,3) 

U-238 8.66E-11 8.66E-11 SLPF( 11,3) 

U-238+D 1.21E-10 8.66E-11 SLPF( 12,3) 

Water ingestion, 	slope factors, 	1/(pCi): 

Ac-227+D 4.86E-10 2.01E-10 SLPF( 1,4) 

Pa-231 1.73E-10 1.73E-10 SLPF( 2,4) 

Pb-210+D 2.66E-09 8.81E-10 SLPF( 3,4) 

Ra-226+0 3.86E-10 3.85E-10 SLPF( 4,4) 

Ra-228+D 1.04E-09 1.04E-09 SLPF( 5,4) 

Th-228+D 2.99E-10 1.07E-10 SLPF( 6,4) 

Th-230 9.10E-11 9.10E-11 SLPF( 7,4) 

Th-232 1.01E-10 1.01E-10 SLPF( 8,4) 

Menu 

Sf-1 

Sf-1 

Sf-1 

Sf-1 

Sf-1 

Sf-1 

Sf-1 

Sf-1 

Sf-1 

Sf-1 

Sf-1 

Sf-1 

Sf-1 

Sf-2 

31-2 

Sf-2 

Sf-2 

Sf-2 

Sf-2 

Sf-2 

Cl 2 

Sf-2 

Sf-2 

Sf-2 

Sf-2 

Sf-2 

Sf-3 

Sf-3 

Sf-3 

Sf-3 

Sf-3 

Sf-3 

Sf-3 

Sf-3 

Sf-3 

Sf-3 

Sf-3 

Sf-3 

Sf-3 

Sf-3 

Sf-3 

Sf-3 
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Sf- 3 

Sf-3 

Sf-3 

Sf-3 
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• 
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Cancer Risk Slope Factors Summary Table (continued) 

Risk Library: FGR 13 Morbidity 

Current I 	Base 	I Parameter 

Menu I 	 Parameter 	 Value 	I 	Case 	I 	Name 

56-3 0-234 I 	7.07E-11 7.07E-11 I 	SLPF( 	9,4) 

Sf-3 U-235+D 7.18E-11 6.96E-11 I 	SLPF( 	10,4) 

Sf-3 0-238 I 	6.40E-11 6.40E-11 I 	SLPF( 	11,4) 

Sf-3 0-238+0 I 	8.71E-11 6.40E-11 I 	SLPF( 	12,4) 

Sf-3 Soil ingestion, 	slope factors, 	1/(pCi): 

56-3 Ac-227+D I 	6.53E-10 2.45E-10 SLPF( 	1,5) 

56-3 Pa-231 2.26E-10 2.26E-10 SLPF( 	2,5) 

56-3 Pb-210+D 3.44E-09 1.18E-09 SLPF( 	3,5) 

Sf-3 Ra-226+D 5.15E-10 5.14E-10 SLPF( 	4,5) 

Sf-3 Ra-228+D 1.43E-09 1.43E-09 SLPF( 	5,5) 

Sf-3 Th-228+D 4.22E-10 1.48E-10 SLPF( 	6,5) 

Sf-3 Th-230 1.19E-10 1.19E-10 SLPF( 	7,5) 

Sf-3 Th-232 1.33E-10 1.33E-10 SLPF( 	8,5) 

Sf-3 0-234 9.55E-11 9.55E-11 SLPF( 	9,5) 

51-3 u-235+D 9.78F-11 9.44E-11 SLPF( 	10,5) 

5f-3 0-238 8.66E-11 8.66E-11 SLPF( 	11,5) 

Sf-3 0-238+0 1.21E-10 8.66E-11 SLPF( 	12,5) 

Sf-Rn 	I  Radon Inhalation slope factors, 	1/(pCi): 

Sf-Rn I 	Rn-222 1.80E-12 1.80E-12 SLPFRN(1,1) 

Sf-Rn P0-218 3.70E-12 3.70E-12 SLPFRN(1,2) 

Sf-Rn I 	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 Rn-220 1.90E-13 1.90E-13 SLPFRN(2,1) 

Sf-Rn P0-216 3.00E-15 3.00E-15 SLPFRN(2,2) 

Sf-Rn Pb-212 3.90E-11 3.90E-11 SLPFRN(2,1) 

Sf-Rn Bi-212 3.70E-11 3.70E-11 SLPFRN(2,4) 

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) 

Sf-Rn Rn-220 Indoor 1.50E+02 1.50E+02 KFACTR(2,1) 

Sf-Rn Rn-220 Outdoor 2.50E+02 2.50E+02 KFACTR(2,2) 

*Base Case means Default.Lib w/o Associate Nuclide contributions. 

• 

• 

• 
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Risk Slope and Environmental Transport Factors for the Ground Pathway 

• 

Slope(i). ETFG(i,t) At Time in Years 	(dimensionless) 

t■ 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 

3.480E-10 8.716E-03 8.716E-03 8.716E-03 8.716E-03 8.716E-03 8.716E-03 

4.530E-06 8.5/9E-U3 8.579E-03 8.579E-03 8.579E-03 8.579E-03 8.579E-03 

3.570E-09 8.837E-03 8.837E-03 8.837E-03 8.837E-03 8.837E-03 8.837E-03 

2.760E-09 8.610E-03 8.610E-03 8.610E-03 8.610E-03 8.610E-03 8.610E-03 

1.880E-07 8.613E-03 8.613E-03 8.613E-03 8.613E-03 8.613E-03 8.613E-03 

8.870E-07 8.543E-03 8.543E-03 8.543E-03 8.543E-03 8.543E-03 8.543E-03 

7.480E-06 8.565E-03 8.565E-03 8.565E-03 8.565E-03 8.565E-03 8.565E-03 

1.400E-07 8.657E-03 8.657E-03 8.657E-03 8.657E-03 8.657E-03 8.657E-03 

1.390E-07 8.615E-03 8.615E-03 8.615E-03 8.615E-03 8.615E-03 8.615E-03 

8.710E-06 8.565E-03 8.565E-03 8.565E-03 8.565E-03 8.565E-03 8.565E-03 

6.870E-08 8.558E-03 8.558E-03 8.558E-03 8.558E-03 8.558E-03 8.558E-03 

1.410E-09 8.935E-03 8.935E-03 8.935E-03 8.935E-03 8.935E-03 8.935E-03 

2.290E-07 8.564E-03 8.564E-03 8.564E-03 8.564E-03 8.564E-03 8.564E-03 

5.090E-07 8.669E-03 8.669E-03 8.669E-03 8.669E-03 8.669E-03 8.669E-03 

9.820E-07 8.607E-03 8.607E-03 8.607E-03 8.607E-03 8.607E-03 8.607E-03 

3.950E-11 8.556E-03 8.556E-03 8.556E-03 8.556E-03 8.556E-03 8.556E-03 

3.580E-08 8.529E-03 8.529E-03 8.529E-03 8.529E-03 8.529E-03 8.529E-03 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

3.860E-10 0.529E-03 8.529E-03 8.529E-03 8.529E-03 8.529E-03 8.529E-03 

7.480E-10 8.575E-03 8.575E-03 8.575E-03 8.575E-03 8.575E-03 8.575E-03 

7.870E-11 8.556E-03 8.556E-03 8.556E-03 8.556E-03 8.556E-03 8.556E-03 

4.260E-11 8.556E-03 8.556E-03 8.556E-03 8.556E-03 8.556E-03 8.556E-03 

4.340E-07 8.652E-03 8.652E-03 8.652E-03 8.652E-03 8.652E-03 8.652E-03 

3.720E-08 8.656E-03 8.656E-03 8.656E-03 8.656E-03 8.656E-03 8.656E-03 

2.290E-08 8.676E-03 8.676E-03 8.676E-03 8.676E-03 8.676E-03 8.676E-03 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

2.250E-07 8.612E-03 8.612E-03 8.612E-03 8.612E-03 8.612E-03 8.612E-03 

1.700E-09 8.539E-03 8.539E-03 8.539E-03 8.539E-03 8.539E-03 8.539E-03 

1.740E-09 8.539E-03 8.539E-03 8.539E-03 8.539E-03 8.539E-03 8.539E-03 

3.780E-07 8.663E-03 8.663E-03 8.663E-03 8.663E-03 8.663E-03 8.663E-03 

5.590E-09 8.701E-03 8.701E-03 8.701E-03 8.701E-03 8.701E-03 8.701E-03 

8.190E-10 8.734E-03 8.734E-03 8.734E-03 8.734E-03 8.734E-03 8.734E-03 

2.450E-08 8.744E-03 8.744E-03 8.744E-03 8.744E-03 8.744E-03 8.744E-03 

3.420E-10 8.778E-03 8.778E-03 8.778E-03 8.778E-03 8.778E-03 8.778E-03 

1.630E-08 8.755E-03 8.755E-03 8.755E-03 8.755E-03 8.755E-03 8.755E-03 

1.520E-08 8.567E-03 8.567E-03 8.567E-03 8.567E-03 8.567E-03 8.567E-03 

1.760E-05 8.587E-03 8.587E-03 8.587E-03 8.587E-03 8.587E-03 8.587E-03 

0.000E+00 9.100E-03 9.100E-03 9.100E-03 9.100E-03 9.100E-03 9.100E-03 

2.520E-10 8.783E-03 8.783E-03 8.783E-03 8.783E-03 8.783E-03 8.783E-03 

5.180E-07 8.673E-03 8.673E-03 8.673E-03 8.673E-03 8.673E-03 8.673E-03 

4.990E-11 9.022E-03 9.022E-03 9.022E-03 9.022E-03 9.022E-03 9.022E-03 

Nuclide 

(i) 

Ac-227 

Ac- 220 

At-218 

Bi-210 

Bi-211 

Bi-212 

Bi-214 

Fr-223 

Pa-231 

Pa-234 

Pa-234m 

Pb-210 

Pb-211 

Pb-212 

Pb-214 

Po-210 

Po-211 

Po-212 

Po-214 

Po-215 

Po-216 

Po-218 

Ra-223 

Ra-224 

Ra-226 

Ra-228 

Rn-219 

Rn-220 

Rn-222 

Th-227 

Th-228 

Th-230 

Th-231 

Th-232 

Th-234 

T1-207 

T1-208 

T1-210 

U-234 

U-235 

U-238 

3.000E+02 1.000E+03 

8.716E-03 8.716E-03 

8.579E-03 8.579E-03 

8.837E-03 8.837E-03 

8.610E-03 8.610E-03 

8.613E-03 8.613E-03 

8.543E-03 8.543E-03 

8.565E-03 8.565E-03 

8.657E-03 8.657E-03 

8.615E-03 8.615E-03 

8.565E-03 8.565E-03 

8.558E-03 8.558E-03 

8.935E-03 8.935E-03 

8.564E-03 8.564E-03 

8.669E-03 8.669E-03 

8.607E-03 8.607E-03 

8.556E-03 8.556E-03 

8.529E-03 8.529E-03 

0.000E+00 0.000E+00 

8.529E-03 8.529E-03 

8.575E-03 8.575E-03 

8.556E-03 8.556E-03 

8.556E-03 8.551E-03 

8.652E-03 8.652E-03 

8.656E-03 8.656E-03 

8.676E-03 8.676E-03 

0.000E+00 0.000E+00 

8.612E-03 8.612E-03 

8.539E-03 8.539E-03 

8.539E-03 8.539E-03 

8.663E-03 8.663E-03 

8.701E-03 8.701E-03 

8.734E-03 8.734E-03 

8.744E-03 8.744E-03 

8.778E-03 8.778E-03 

8.755E-03 8.755E-03 

8.567E-03 8.567E-03 

8.587E-03 8.587E-03 

9.100E-03 9.100E-03 

8.783E-03 8.783E-03 

8.673E-03 8.673E-03 

9.022E-03 9.022E-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-10-Utility 	 File: DT-10-Utility.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 

Nuclide Inhalation 	Plant 	Meat 	Milk 	Soil 

	

Ac-227 	1.478E-04 0.000E+00 0.000E+00 0.000E+00 1.435E-01 

	

Pa-231 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

	

Pb-210 	5.584E-04 0.000E+00 0.000E+00 0.000E+00 5.421E-01 

	

Ra-226 	4.270E-04 0.000E+00 0.000E+00 0.000E+00 4.145E-01 

	

Ra-228 	3.285E-05 0.000E+00 0.000E+00 0.000E+00 3.189E-02 

	

Th-228 	1.150E-04 0.000E+00 0.000E+00 0.000E+00 1.116E-01 

	

Th-230 	3.104E-03 0.000E+00 0.000E+00 0.000E+00 3.013E+00 

	

Th-232 	3.285E-05 0.000E+00 0.000E+00 0.000E+00 3.189E-02 

	

U-234 	6.421E-03 0.000E+00 0.000E+00 0.000E+00 6.234E+00 

	

13-235 	3.777E-04 0.000E+00 0.000E+00 0.000E+00 3.667E-01 

	

13-238 	6.421E-03 0.000E+00 0.000E+00 0.000E+00 6.234E+00 

* Sum of all ingestion pathways, i.e. water independent plant, 

and water-dependent water, fish, plant, meat, milk pathways 

Water Fish Plant Meat Milk 

Total 

Ingestion* 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.435E-01 

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 5.421E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.145E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.189E-02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.116E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.013E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.189E-02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.234E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.667E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.234E+00 

■:■:■7=111••■ IMICIEN■ia 

meat, 	milk, soil 

.=■=M=SSI ■M1==.1.■c 

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- 0.000E+00 years 

Radionuclides 

Rndnn 

Pathway 	Rn-222 	Po-218 	Pb-214 	Si-214 	Rn-220 	Po-216 	Pb-212 	S1-zi2 

Water-id. 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-i. 	Water-independent 	Water-dep. == Water-dependent 

• 

• 
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Intrisk : DT-10-Utility 	 File: DT-10-Utility.RAD 

Excess Cancer Risks cNRsci,p,t) for Individual Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t ■ 0.000E+00 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Plant Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

1.120E-09 0.0326 3.099E-11 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.219E-11 0.0027 

2.912E-15 0.0000 3.043E-16 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.763E-16 0.0000 

1.243E-11 0.0004 1.711E-11 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.859E-09 0.0540 

1.893E-08 0.5502 1.208E-11 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.136E-10 0.0062 

7.771E-10 0.0226 1.437E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.568E-11 0.0013 

4.130E-09 0.1200 1.465E-11 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.171E-11 0.0012 

1.352E-11 0.0004 1.055E-10 0.0031 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.586E-10 0.0104 

6.004E-14 0.0000 1.422E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.241E-12 0.0001 

8.651E-12 0.0003 1.784E-10 0.0052 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.951E-10 0.0173 

1.082E-09 0.0314 9.440E-12 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.579E-11 0.0010 

3.814E-09 0.1108 1.517E-10 0.0044 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.516E-10 0.0218 

2.989E-08 0.8686 5.227E-10 0.0152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.998E-09 0.1162 

Radio-

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

(3-235 

(3-238 

Total 

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.* 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.243E-09 0.0361 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.093E-15 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 1.889E-09 0.0549 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.916E-08 0.5567 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.242E-10 0.0240 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.187E-09 0.1217 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.776E-10 0.0139 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.723E-12 0.0002 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.822E-10 0.0227 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.127E-09 0.0328 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.718E-09 0.1371 

====■= ■======== ====== ========= ====== ========= ====== ■======== ========= ====== ========= ====== 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.441E-08 1.0000 

Radio 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

0-238 

======= 

Total 

Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

• 
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Intrisk : DT-10-Utility 	 File: DT-10-Utility.RAD 

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 

• 
Radionuclides 

Radon 

Pathway Rn-222 	P0-218 Pb-214 Bi-214 Rn-220 P0-216 Pb-212 01-212 

Water-id. 

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 

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 

Water-id. 

0.000E+00 	0.000E+00 

■■ Water-independent 

0.000E+00 

Water-dep. 

0.000E+00 	0.000E+00 

■■ Water-dependent 

0.000E+00 0.000E+00 0.000E+00 

Total Excess Cancer Risk CNRSI(i,F,t)*" for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t- 0.000E+00 years 

Radio-

Nuclide 

Ground 

Water Independent Pathways (Inhalation excludeS radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk 	fract. risk frac:L. 

Ac-227 1.120E-09 0.0326 3.094E-11 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.214E-11 0.0027 
Pb-210 1.228E-11 0.0004 1.691E-11 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.837E-09 0.0534 
Ra-226 1.890E-08 0.5493 1.227E-11 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.352E-10 0.0068 
8a-278 8.383E-10 0.0273 2.085E-12 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.512E-11 0.0013 
Th-228 3.915E-09 0.1138 1.389E-11 0.0004 0.000E+00 0.0000 0.0000+00 0.0000 0.000E400 0.0000 0.000E.on n nnnn 3.955E-11 0.0011 
Th-230 

Th-232 

4.329E-11 

5.370E-11 

0.0013 

0.0016 

1.056E-10 

1.536E-12 

0.0031 

0.0000 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

3.589E-10 

6.974E-12 

0.0104 

0.0002 
• 

0-234 8.651E-12 0.0003 1.784E-10 0.0052 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.951E-10 0.0173 
0-235 1.082E-09 0.0314 9.441E-12 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.579E-11 0.0010 
0-238 3.814E-09 0.1108 1.517E-10 0.0044 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.516E-10 0.0218 

■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ 

Total 2.989E-08 0.8686 5.227E-10 0.0152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.998E-09 0.1162 

• 
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Intrisk : DT-10-Utility 	 File: DT-10-Utility.RAD 

Total Excess Cancer Risk CNRSI(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 

Radio 

Nuclide 

Water Fish Radon Plant Meat Milk All pathways 

risk fract. 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 0.000E+00 0.0000 1.243E-09 0.0361 

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 0.000E+00 0.0000 1.866E-09 0.0542 

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 0.000E+00 0.0000 1.915E-08 0.5565 

Ra-228 0.000E+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 9.855E-10 0.0286 

Th-228 0.000E+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 3.969E-09 0.1153 

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 0.000E+00 0.0000 5.078E-10 0.0148 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.221E-11 0.0018 

(3-234 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 7.822E-10 0.0227 

(3-235 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 1.127E-09 0.0328 

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 4.718E-09 0.1371 

==.=m 

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 3.441E-08 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) 

Radio 

Nuclide 

As pCi/yr at 

Water Independent Pathways 	(Inhalation w/o radon) 

t- 1.000E+00 years 

Water Dependent Pathways 

Total 

Ingestion* Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk 

Ac-227 1.429E-04 0.000E+00 0.000E+00 0.000E+00 1.387E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.387E-01 
Pa-231 7.986E-09 0.000E+00 0.000E+00 0.000E+00 7.753E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 7.753E-06 
Pb-210 5.542E-04 0.000E+00 0.000E+00 0.000E+00 5.380E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.380E-01 
Ra-226 4.279E-04 0.000E+00 0.000E+00 0.000E+00 4.154E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.154E-01 
Ra-228 3.283E-05 0.000E+00 0.000E+00 0.000E+00 3.187E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.187E-02 
Th-228 9.000E-05 0.000E+00 0.000E+00 0.000E+00 8.737E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 8.737E-02 
Th-230 3.104E-03 0.000E+00 0.000E+00 0.000E+00 3.013E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.013E+00 
Th-232 3.285E-05 0.000E+00 0.000E+00 0.000E+00 3.189E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.189E-02 
U-234 6.417E-03 0.000E+00 0.000E+00 0.000E+00 6.229E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.229E+00 
U-235 3.775E-04 0.000E+00 0.000E+00 0.000E+00 3.664E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.664E-01 
1.7-238 6.417E-03 0.000E+00 0.000E+00 0.000E+00 6.229E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.229E+00 

* 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 OINT9W(irn,i,t) for Inhalation of 

Radon and its Decay Products as pCi/yr at t- 1.000E+00 years 

Radionuclides 

Rarinn 

Pathway 	Rn-222 	Po-218 	Pb-214 	Bi-214 	Rn-220 	P0-216 	Pb-212 	Bi-212 

Water-id. 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 

.:■•■=a 	 ■=■.•■■■=i■ !SIS===■•■ 

 

•••••■==■1 

 

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-id. 	Water-independent 	Water-dep. -- Water-dependent 

• 

• 

• 
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Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at 	1.000E+00 years 

Water Independent Pathways (Inhalation excludes radon) 

Meat 	 Milk 	 Soil Ground Inhalation Plant 

risk fract. risk fract. risk fract. 

1.083E-09 0.0323 2.992E-11 0.0009 0.000E+00 0.0000 

8.732E-15 0.0000 9.125E-16 0.0000 0.000E+00 0.0000 

1.234E-11 0.0004 1.698E-11 0.0005 0.000E+00 0.0000 

1.897E-08 0.5658 1.211E-11 0.0004 0.000E+00 0.0000 

7.767E-10 0.0232 1.436E-12 0.0000 0.000E+00 0.0000 

3.280E-09 0.0978 1.164E-11 0.0003 0.000E+00 0.0000 

1.352E-11 0.0004 1.055E-10 0.0031 0.000E+00 0.0000 

6.004E-14 0.0000 1.422E-12 0.0000 0.000E+00 0.0000 

8.645E-12 0.0003 1.783E-10 0.0053 0.000E+00 0.0000 

1.081E-09 0.0323 9.434E-12 0.0003 0.000E+00 0.0000 

3.812E-09 0.1137 1.516E-10 0.0045 0.000E+00 0.0000 

2.904E-08 0.8661 5.184E-10 0.0155 0.000E+00 0.0000 

risk 	fract. 	risk 	fract. 	risk 	tract. 

0.000E+00 0.0000 0.000E+00 0.0000 8.909E-11 0.0027 

0.000E+00 0.0000 0.000E+00 0.0000 2.627E-15 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 1.845E-09 0.0550 

0.000E+00 0.0000 0.000E+00 0.0000 2.141E-10 0.0064 

0.000E+00 0.0000 0.000E+00 0.0000 4.566E-11 0.0014 

0.000E+00 0.0000 0.000E+00 0.0000 3.313E-11 0.0010 

0.000E+00 0.0000 0.000E+00 0.0000 3.586E-10 0.0107 

0.000E+00 0.0000 0.000E+00 0.0000 4.241E-12 0.0001 

0.000E+00 0.0000 0.000E+00 0.0000 5.947E-10 0.0177 

0.000E+00 0.0000 0.000E+00 0.0000 3.577E-11 0.0011 

0.000E+00 0.0000 0.000E+00 0.0000 7.511E-10 0.0224 

	 ■■■■■■ ■=■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ 

0.000E+00 0.0000 0.000E+00 0.0000 3.972E-09 0.1185 

Radio 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

0-238 

Total 

Excess Cancer Risks CURS(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at 	1.000E+00 years 

Water Dependent Pathways 

Plant 	 Meat 	 Milk 	 All Pathways.' 

risk 	fract, 	risk 	fract, 	risk 	fract, 	risk 	fract. 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.202E-09 0.0359 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.227E-14 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.875E-09 0.0559 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.920E-08 0.5726 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.238E-10 0.0246 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.325E-09 0.0992 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.776E-10 0.0142 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.723E-12 0.0002 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.817E-10 0.0233 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.127E-09 0.0336 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.714E-09 0.1406 

■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.353E-08 1.0000 

Radio-

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

U-238 

■■■■■■■ 

Total 

Water Fish 

risk fract, risk fract, 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

■■■■■■■■■ ■■■■■■ ■■■■■■■■■ 

0.000E+00 

■■■■■■ 

0.0000 0.000E+00 0.0000 

Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 
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Excess Cancer Risks CURS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of 

Radon and its Decay Products at t= 1.000E+00 years 

Radionuclides 

Radon 

Pathway Rn-222 	Po-218 Pb-214 Bi-214 Rn-220 P0-216 Pb-212 Bi-212 

Water-i. 

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 

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 

Water-i. 

0.000E+00 	0.000E+00 

=■ Water-independent 

0.000E+00 

Water-dep. 

0.000E+00 	0.000E+00 

== Water-dependent 

0.000E+00 0.000E+00 0.000E+00 

Total Excess Cancer Risk CURSI(i,p,t).** for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t ■ 1.000E+00 years 

Radio 

Nuclide 

Ground 

Water Independent Pathways 	(Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

risk fract, risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

Ac-227 1.083E-09 0.0323 2.992E-11 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.909E-11 0.0027 

Pb-210 1.190E-11 0.0004 1.638E-11 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.780E-09 0.0531 

Ra-226 1.888E-08 0.5632 1.265E-11 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.780E-10 0.0083 
p.2-7.7A 1 	1501-09 0.0343 2.9 7 9E - 12 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.319E-11 0.0013 

Th-228 2.725E-09 0.0813 9.668E-12 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2./S3E-11 u.uuuts 

Th-230 1.028E-10 0.0031 1.056E-10 0.0031 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.597E-10 0.0107 

Th-232 1.811E-10 0.0054 1.847E-12 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.231E-11 0.0004 

U-234 8.646E-12 0.0003 1.783E-10 0.0053 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.947E-10 0.0177 

0-235 1.081E-09 0.0323 9.434E-12 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.577E-11 0.0011 

0-238 3.812E-09 0.1137 1.516E-10 0.0045 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.511E-10 0.0224 

Total 2.904E-08 0.8661 5.184E-10 0.0155 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.972E-09 0.1185 

• 

• 
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Total Excess Cancer Risk CNRSI(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t- 1.000E+00 years 

Water Dependent Pathways 

Radio-

Nuclide 

Water Fish Radon Plant Meat Milk All pathways 

risk fract. 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 0.000E+00 0.0000 1.202E-09 0.0359 

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 0.000E+00 0.0000 1.809E-09 0.0539 

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 0.000E+00 0.0000 1.917E-08 0.5719 

Ra-228 0.000E+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 1.197E-09 0.0357 

Th-228 0.000E+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 2.763E-09 0.0824 

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 0.000E+00 0.0000 5.681E-10 0.0169 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.952E-10 0.0058 

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 7.817E-10 0.0233 

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 1.127E-09 0.0336 

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 4.714E-09 0.1406 

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 3.353E-08 

=■■■=■ 

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+00 years 

• 
	

Water Independent Pathways (Inhalation w/o radon) 	 Water Dependent Pathways 

Radio 

Nuclide Inhalation 	Plant 	Meat 	Milk 	Soil 

Ac-227 	1.336E-04 0.000E+00 0.000E+00 0.000E+00 1.297E-01 

Pa-231 	2.392E-08 0.000E+00 0.000E+00 0.000E+00 2.323E-05 

Pb-210 	5.462E-04 0.000E+00 0.000E+00 0.000E+00 5.303E-01 

Ra-226 	4.298E-04 0.000E+00 0.000E+00 0.000E+00 4.173E-01 

Ra-228 	3.280E-05 0.000E+00 0.000E+00 0.000E+00 3.185E-02 

Th-228 	6.052E-05 0.000E+00 0.000E+00 0.000E+00 5.875E-02 

Th-230 	3.104E-03 0.000E+00 0.000E+00 0.000E+00 3.013E+00 

Th-232 	3.285E-05 0.000E+00 0.000E+00 0.000E+00 3.189E-02 

U-234 	6.408E-03 0.000E+00 0.000E+00 0.000E+00 6.220E+00 

0-235 	3.769E-04 0.000E+00 0.000E+00 0.000E+00 3.659E-01 

0-238 	6.408E-03 0.000E+00 0.000E+00 0.000E+00 6.220E+00 

••■= ■:■•Mt 1■1•1=1 	 1=1■=1.■1•17 

. Sum of all ingestion pathways, i.e. water independent plant, 

and water-dependent water, fish, plant, meat, milk pathways 

Water Fish Plant Meat Milk 

Total 

Ingestion. 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.297E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.323E-05 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.303E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.173E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.185E-02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.875E-02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.013E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.189E-02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.220E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.659E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.220E+00 

meat, 	milk, soil 

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 

Radionuclides 

2arinn 

Pathway 	Rn-222 	Po-218 	Pb-214 	Bi-214 	Rn-220 	Po-216 	Pb-212 	Si-212 

Water-id. 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-i. ■■ Water-independent 	Water-dep. -- Water-dependent 

• 

• 



Water Fish Plant Meat Milk All Pathways.. 

risk fract, risk fract, risk fract, risk fract, risk fract, risk fract. 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.124E-09 0.0346 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.859E-14 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 1.848E-09 0.0569 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.928E-08 0.5937 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.232E-10 0.0253 

0.000E+00 0.0000 0.000E+UU 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.307E-09 0.0710 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.776E-10 0.0147 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.723E-12 0.0002 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.805E-10 0.0240 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.125E-09 0.0346 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.707E-09 0.1449 

========= ====== ========= ====== ========= ====== ========= ====== ========= ====== ========= ====== 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.248E-08 1.0000 

• 
Radio- 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-220 

Th-230 

Th-232 

11-234 

U-235 

0-238 

======= 

Total 
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Excess Cancer Risks CURS(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 

risk tract. risk fract, risk fract, risk fract, risk fract, risk tract. 

1.013E-09 0.0312 2.797E-11 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.330E-11 0.0026 

2.035E-14 0.0000 2.126E-15 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.121E-15 0.0000 

1.216E-11 0.0004 1.674E-11 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.819E-09 0.0560 

1.906E-08 0.5867 1.216E-11 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.150E-10 0.0066 

7.761E-10 0.0239 1.435E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.562E-11 0.0014 

2.276E-09 0.0701 8.073E-12 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.299E-11 0.0007 

1.352E-11 0.0004 1.055E-10 0.0032 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.586E-10 0.0110 

6.004E-14 0.0000 1.422E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.241E-12 0.0001 

8.632E-12 0.0003 1.781E-10 0.0055 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.938E-10 0.0183 

1.080E-09 0.0332 9.420E-12 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.571E-11 0.0011 

3.806E-09 0.1172 1.514E-10 0.0047 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.500E-10 0.0231 

========= ====== ========= ====== ========= ====== ========= ====== ========= ====== ========= ====== 

2.804E-08 0.8633 5.122E-10 0.0158 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.929E-09 0.1210 

Radio-

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

11-238 

■■■■ 

Total 

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 

Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

• 
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Intrisk : DT-10-Utility 	 File: DT-10-Utility.RAD 

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 

Radionuclides 

Radon 

Pathway Rn-222 	P0-218 Pb-214 Bi-214 Rn-220 P0-216 Pb-212 Bi-212 

Water-id. 

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 

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 

Water-id. 

0.000E+00 	0.000E+00 

-- Water-independent 

0.000E+00 

Water-dep. 

0.000E+00 	0.000E+00 

Water-dependent 

0.000E+00 0.000E+00 0.000E+00 

Total Excess Cancer Risk CNRSI(i,P,t)*** for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at 	3.000E+00 years 

Radio 

Nuclide 

Ground 

Water Independent Pathways 	(Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

risk fract. risk fract. risk fract, risk fract, risk fract. risk fract, risk tract. 

Ac-227 1.013E-09 0.0312 2.797E-11 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.330E-11 0.0026 

Pb-210 1.118E-11 0.0003 1.538E-11 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.672E-09 0.0515 

Ra-226 1.885E-08 0.5803 1.338E-11 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.594E-10 0.0111 

m2 - 77/1 1 	754E-09 0.0386 3.585E-12 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.745E-11 0.0012 

Th-228 1.320E-09 0.0407 4.684E-12 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.334E-11 (5.0004 
Th-230 2.216E-10 0.0068 1.057E-10 0.0033 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.617E-10 0.0111 

Th-232 4.772E-10 0.0147 2.661E-12 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.206E-11 0.0007 

U-234 8.640E-12 0.0003 1.781E-10 0.0055 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.939E-10 0.0183 

U-235 1.080E-09 0.0332 9.422E-12 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E100 0.0000 0.000E+00 0.0000 1.572E-11 0.0011 

0-238 3.806E-09 0.1172 1.514E-10 0.0047 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.500E-10 0.0231 
■■■ ■■■■ ■■■■ ■■■ ■■■■ ■■■■ ■■■ ■■■■ ■■■ ■■■■ ■■■ ■■■■ ■■■ 

Total 2.804E-08 0.8633 5.122E-10 0.0158 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.929E-09 0.1210 

• 

• 



• RESRAD, Version 6.3 	T4 Limit - 180 days 	12/20/2006 11:30 Page 16 

Intrisk : DT-10-Utility 	 File: DT-10-Utility.RAD 

Total Excess Cancer Risk CNRSI(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 

Radio-

Nuclide 

Water Fish Radon Plant Meat Milk All pathways 

risk fract. 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 0.000E+00 0.0000 1.124E-09 0.0346 

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 0.000E+00 0.0000 1.698E-09 0.0523 

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 0.000E+00 0.0000 1.922E-08 0.5918 

Ra-228 0.000E+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 1.295E-09 0.0399 

Th-228 0.000E+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 1.338E-09 0.0412 

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 0.000E+00 0.0000 6.890E-10 0.0212 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.020E-10 0.0155 

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 7.806E-10 0.0240 

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 1.125E-09 0.0346 

0-238 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 4.707E-09 0.1449 

■■■■■■ ..-■■=■■ ■==■■= ■.•••■■=•■■....■ ...■■■■■ ■■=■■=■ ■■■■ ■■=■■■■■■ ■■=■■ ■■■■■=■■ 

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 3.248E-08 1.0000 

..., CNRSI(i,p,t) includes contribution from decay daughter radionuclides 

• 

• 
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Intrisk : DT-10-Utility 	 File: DT-10-Utility.RAD 

Amount of Intake Quantities OINT(i,p,t) for Individual Radionuclides (i) and Pathways (0 

Radio 

Nuclide 

As pCi/yr at 

Water Independent Pathways 	(Inhalation w/o radon) 

t- 1.000E+01 years 

Water Dependent Pathways 

Total 

Ingestion. Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk 

Ac-227 1.056E-04 0.000E+00 0.000E+00 0.000E+00 1.025E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.025E-01 

Pa-231 7.934E-08 0.000E+00 0.000E+00 0.000E+00 7.703E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 7.703E-05 

Pb-210 5.229E-04 0.000E+00 0.000E+00 0.000E+00 5.077E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.077E-01 

Ra-226 4.364E-04 0.000E+00 0.000E+00 0.000E+00 4.236E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 9.236E-01 

Ra-228 3.275E-05 0.000E+00 0.000E+00 0.000E+00 3.179E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.179E-02 

Th-228 3.496E-05 0.000E+00 0.000E+00 0.000E+00 3.394E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.394E-02 

Th-230 3.104E-03 0.000E+00 0.000E+00 0.000E+00 3.014E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.014E+00 

Th-232 3.285E-05 0.000E+00 0.000E+00 0.000E+00 3.189E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.189E-02 

U-234 6.376E-03 0.000E+00 0.000E+00 0.000E+00 6.189E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.189E+00 

0-235 3.750E-04 0.000E+00 0.000E+00 0.000E+00 3.641E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.641E-01 

0-238 6.376E-03 0.000E+00 0.000E+00 0.000E+00 6.189E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.189E+00 

. 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 QINT9W(irn,i,t) for Inhalation of 

Radon and its Decay Products as pCi/yr at 	1.000E+01 years 

Radionuclides 

arInn 

Pathway 	Rn-222 	Po-218 	Pb-214 	Bi-219 	Rn-220 	P0-216 	Pb-212 	Bi-212 

Water-id. 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-id. == Water-independent 	Water-dep. 	Water-dependent 

• 

• 

• 



Water Fish Plant Meat Milk All Pathways.. 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.887E-10 0.0282 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.534E-14 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 1.771E-09 0.0561 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.958E-08 0.6206 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.219E-10 0.0261 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.424E-09 0.0451 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.777E-10 0.0151 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.723E-12 0.0002 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.766E-10 0.0246 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.119E-09 0.0355 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.684E-09 0.1485 

■■■■■ ■■■ .■■■■ ■■■ =■■■■ ■■■ ■■■■■ ■■■ ■■■ ■■■■■ ■■■ 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.155E-08 1.0000 

• 
Radio 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

U-238 

..■■■ 

Total 
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Intrisk : DT-10-Utility 	 File: DT-10-Utility.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 Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Plant Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

8.007E-10 0.0254 2.211E-11 0.0007 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.585E-11 0.0021 

6.073E-14 0.0000 6.346E-15 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.827E-14 0.0000 

1.165E-11 0.0004 1.604E-11 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.743E-09 0.0553 

1.935E-08 0.6133 1.235E-11 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.183E-10 0.0069 

7.749E-10 0.0246 1.433E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.555E-11 0.0014 

1.405E-09 0.0445 4.984E-12 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.419E-11 0.0004 

1.352E-11 0.0004 1.055E-10 0.0033 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.586E-10 0.0114 

6.004E-14 0.0000 1.422E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.241E-12 0.0001 

8.589E-12 0.0003 1.772E-10 0.0056 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.909E-10 0.0187 

1.074E-09 0.0341 9.373E-12 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.554E-11 0.0011 

3.787E-09 0.1201 1.506E-10 0.0048 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.462E-10 0.0237 

■■■■■ ■■■ ■■■■■ ■■■ ■■■■= ■■■ ■■■■■ ■■■ ■■■=■ ■■■ ■■■■■ ■■■ 

2.722E-08 0.8629 5.010E-10 0.0159 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.823E-09 0.1212 

Radio 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

U-238 

=■■■ 

Total 

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 

Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

• 
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Intrisk : DT-10-Utility 	 File: DT-10-Utility.RAD 

Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of 

Radon and its Decay Products at 	1.000E+01 years 

Radionuclides 

Radon 

Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 P0-216 Pb-212 Bi-212 

Water-i. 

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 

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 

Water-id. 

0.000E+00 	0.000E+00 

Water-independent 

0.000E+00 

Water-dep. 

0.000E+00 	0.000E+00 

-- Water-dependent 

0.000E+00 0.000E+00 0.000E+00 

Total Excess Cancer Risk CNRSI(i,p,t)... for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t ■ 1.000E+01 years 

Radio-

Nuclide 

Ground 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

Ac-227 8.006E-10 0.0254 2.211E-11 0.0007 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.584E-11 0.0021 

Pb-210 8.970E-12 0.0003 1.234E-11 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.342E-09 0.0425 

Ra-226 1.873E-08 0.5936 1.558E-11 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.059E-10 0.0192 

Ra-228 7.355E-10 0.0233 2.238E-12 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.805E-11 0.0006 

Th-228 1.045E-10 0.0033 3.708E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.056E-12 0.0000 

Th-230 6.357E-10 0.0202 1.060E-10 0.0034 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.725E-10 0.0118 

Th-232 1.340E-09 0.0425 5.229E-12 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.488E-11 0.0014 

U-234 8.653E-12 0.0003 1.772E-10 0.0056 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.909E-10 0.0187 

0-235 1.075E-09 0.0341 9.382E-12 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.556E-11 moll 

0-238 3.787E-09 0.1201 1.506E-10 0.0048 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.463E-10 0.0237 

■■■■■ ■■■ ■■■■ ■■■ ■■■■ ■■■ ■■■■■ ■■■ ■■■ ■■■ 

Total 2.722E-08 0.8629 5.010E-10 0.0159 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.823E-09 0.1212 

• 

• 
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Intrisk : DT-10-Utility 	 File: DT-10-Utility.RAD 

Total Excess Cancer Risk CNRSI(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 

risk fract. risk fract, risk fract, risk tract. risk fract. risk fract, risk tract. 

0.000E+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 8.886E-10 0.0282 

0.000E+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 1.363E-09 0.0432 

0.000E+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 1.935E-08 0.6133 

0.000E+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 7.557E-10 0.0240 

0.000E+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 1.060E-10 0.0034 

0.000E+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 1.114E-09 0.0353 

0.000E+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 1.390E-09 0.0441 

0.000E+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 7.768E-10 0.0246 

0.000E+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 1.120E-09 0.0355 

0.000E+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 4.684E-09 0.1485 

0.000E+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 3.155E-08 1.0000 

Radio 

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

0-238 

0 

Total 

• -"CNRSI(i,P,t) includes contribution from dprAy daughter radionuclides 

• 

• 
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Intrisk : DT-10-Utility 	 File: DT-10-Utility.RAD 

Amount of Intake Quantities Q/NT(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) 

Radio 

Nuclide Inhalation 	Plant 	Meat 	Milk 	Soil 

	

Ac-227 	5.401E-05 0.000E+00 0.000E+00 0.000E+00 5.244E-02 

	

Pa-231 	2.346E-07 0.000E+00 0.000E+00 0.000E+00 2.277E-04 

	

Pb-210 	4.849E-04 0.000E+00 0.000E+00 0.000E+00 4.708E-01 

	

Ra-226 	4.548E-04 0.000E+00 0.000E+00 0.000E+00 4.416E-01 

	

Ra-228 	3.271E-05 0.000E+00 0.000E+00 0.000E+00 3.175E-02 

	

Th-228 	3.271E-05 0.000E+00 0.000E+00 0.000E+00 3.176E-02 

	

Th-230 	3.105E-03 0.000E+00 0.000E+00 0.000E+00 3.014E+00 

	

Th-232 	3.284E-05 0.000E+00 0.000E+00 0.000E+00 3.189E-02 

	

U-234 	6.285E-03 0.000E+00 0.000E+00 0.000E+00 6.102E+00 

	

U-235 	3.697E-04 0.000E+00 0.000E+00 0.000E+00 3.589E-01 

	

U-238 	6.285E-03 0.000E+00 0.000E+00 0.000E+00 6.102E+00 

. Sum of all ingestion pathways, i.e. water independent plant, 

and water-dependent water, fish, plant, meat, milk pathways 

Water Dependent Pathways 

Total 

Ingestion. Water Fish Plant Meat Milk 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.244E-02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.277E-04 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.708E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.416E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.175E-02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.176E-02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.014E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.189E-02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.102E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.589E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.102E+00 

meat, 	milk, soil 

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 

Radionuclides 

Radon 

Pathway 	Rn-222 	P0-218 	Pb-214 	Bi-214 	Rn-220 	Po-216 	Pb-212 	Si-212 

Water-id. 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-id. •■ Water-independent 	Water-dep. -- Water-dependent 

• 

• 



• 

• 
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Intrisk : DT-10-Utility 	 File: DT-10-Utility.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 Independent Pathways (Inhalation excludes radon) 

Meat 	 Milk 	 Soil 

risk 	fract, 	risk 	fract. 	risk 	fract. 

0.000E+00 0.0000 0.000E+00 0.0000 3.367E-11 0.0011 

0.000E+00 0.0000 0.000E+00 0.0000 5.231E-14 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 1.619E-09 0.0512 

0.000E+00 0.0000 0.000E+00 0.0000 2.275E-10 0.0072 

0.000E+00 0.0000 0.000E+00 0.0000 4.550E-11 0.0014 

0.000E+00 0.0000 0.000E+00 0.0000 1.341E-11 0.0009 

0.000E+00 0.0000 0.000E+00 0.0000 3.587E-10 0.0113 

0.000E+00 0.0000 0.000E+00 0.0000 9.291E-12 0.0001 

0.000E+00 0.0000 0.000E+00 0.0000 5.825E-10 0.0184 

0.000E+00 0.0000 0.000E+00 0.0000 3.503E-11 0.0011 

0.000E+00 0.0000 0.000E+00 0.0000 7.356E-10 0.0232 

0.000E+00 0.0000 0.000E+00 0.0000 3.655E-09 0.1155 

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (P1 

and Fraction of Total Risk at t- 3.000E+01 years 

Wetei Dependent Pathways 

Water 	 Fish 	 Plant 	 Meat 	 Milk 	 All Pathways.* 

Radio 	  

Nuclide 	risk 	fract. 	risk 	fract. 	risk 	fract. 	risk 	fract. 	risk 	fract. 	risk 	Erect. 

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 4.549E-10 0.0144 

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 2.443E-13 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 1.645E-09 0.0520 

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 2.040E-08 0.6499 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.210E-10 0.0259 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.346E-09 0.0425 

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 9.778E-10 0.0151 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.723E-12 0.0002 

11-234 	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 7.656E-10 0.0242 

11-235 	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 1.104E-09 0.0399 

11-238 	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 4.617E-09 0.1459 

■■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ 

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 3.164E-08 1.0000 

** Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

Radio 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

11-234 

11-235 

11-238 

Total 

Ground Inhalation Plant 

risk fract. risk fract. risk fract, 

4.095E-10 0.0129 1.131E-11 0.0004 0.000E+00 0.0000 

1.739E-13 0.0000 1.817E-14 0.0000 0.000E+00 0.0000 

1.082E-11 0.0003 1.490E-11 0.0005 0.000E+00 0.0000 

2.016E-08 0.6373 1.287E-11 0.0004 0.000E+00 0.0000 

7.741E-10 0.0295 1.431E-12 0.0000 0.000E+00 0.0000 

1.328E-09 0.0920 4.711E-12 0.0001 0.000E+00 0.0000 

1.352E-11 0.0004 1.056E-10 0.0033 0.000E+00 0.0000 

6.004E-14 0.0000 1.422E-12 0.0000 0.000E+00 0.0000 

8.467E-12 0.0003 1.797E-10 0.0055 0.000E+00 0.0000 

1.059E-09 0.0335 9.240E-12 0.0003 0.000E+00 0.0000 

3.733E-09 0.1180 1.485E-10 0.0047 0.000E+00 0.0000 

2.750E-08 0.8692 4.846E-10 0.0153 0.000E+00 0.0000 

• 
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Intrisk : DT-10-Utility 	 File: DT-10-Utility.RAD 

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 

Radionuclides 

Radon 

Pathway 	Rn-222 	Po-218 	Pb-214 	Bi-214 	Rn-220 	P0-216 	Pb-212 	Bi-212 

• 
Water-i. 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 

Total 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

Water-id. 	Water-independent 	Water-dep. 	Water-dependent 

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 

Total Excess Cancer Risk CNRSI(i,p,t)." for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t= 3.000E+01 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground 	 Inhalation 	 Radon Plant Meat Milk Soil 

risk fract. risk fract. risk fract. risk 	fract. 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.362E-11 0.0011 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.154E-10 0.0226 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.063E-09 0.0336 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.643E-12 0.0001 

0.000E+00 0.0000 0.000E+1U U.Uuu0 0.000E100 0.0000 7.525E-16 n nnnn 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.265E-10 0.0135 • 
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.151E-11 0.0019 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.827E-10 0.0184 

0.000R+n0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.514E-11 	0.0011 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.357E-10 0.0233 

========= ====■= ========= ====■= ■======== 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.655E-09 0.1155 

Radio 

Nuclide 	risk 	fract. 	risk 	fract. 	risk 	fract. 

Ac-227 4.088E-10 0.0129 1.129E-11 0.0004 0.000E+00 0.0000 

Pb-210 4.783E-12 0.0002 6.582E-12 0.0002 0.000E+00 0.0000 

Ra-226 1.838E-08 0.5809 1.960E-11 0.0006 0.000E+00 0.0000 

no-28 A q77E-11 0.0022 2.128E-13 0.0000 0.000E+00 0.0000 

Th-228 7.451E-14 0.0000 2.643E-16 0.0000 0.000E+00 0.0000 

Th-230 1.804E-09 0.0570 1.071E-10 0.0034 0.000E+00 0.0000 

Th-232 2.033E-09 0.0643 7.352E-12 0.0002 0.000E+00 0.0000 

11-234 	8.982E-12 0.0003 1.747E-10 0.0055 0.000E+00 0.0000 

0-235 	1.060E-09 0.0335 9.276E-12 0.0003 0.000E100 0.0000 

U-238 	3.733E-09 0.1180 1.485E-10 0.0047 0.000E+00 0.0000 

Total 	2.750E-08 0.8692 4.846E-10 0.0153 0.000E+00 0.0000 

• 
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Intrisk : DT-10-Utility 	 File: DT-10-Utility.RAD 

Total Excess Cancer Risk CNRSI(i,P,t)*** for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t 3.000E+01 years 

Water Dependent Pathways 

Radio-

Nuclide 

Water Fish Radon Plant Meat Milk All pathways 

risk fract. 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 0.000E+00 0.0000 4.537E-10 0.0143 

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 0.000E+00 0.0000 7.268E-10 0.0230 

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 0.000E+00 0.0000 1.946E-08 0.6151 

Ra-228 0.000E+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 7.113E-11 0.0022 

Th-228 0.000E+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 7.553E-14 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 0.000E+00 0.0000 2.338E-09 0.0739 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.102E-09 0.0664 

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 7.663E-10 0.0242 

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 1.104E-09 0.0349 

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 4.618E-09 0.1459 

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 3.164E-08 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+02 years 

• 
Water Independent Pathways (Inhalation w/o radon) 

Radio 

Nuclide Inhalation 	Plant 	Meat 	Milk 	Soil 

Ac-227 	5.639E-06 0.000E+00 0.000E+00 0.000E+00 5.475E-03 

Pa-231 	7.433E-07 0.000E+00 0.000E+00 0.000E+00 7.216E-04 

Pb-210 	4.904E-04 0.000E+00 0.000E+00 0.000E+00 4.761E-01 

Ra-226 	5.169E-04 0.000E+00 0.000E+00 0.000E+00 5.018E-01 

Ra-228 	3.270E-05 0.000E+00 0.000E+00 0.000E+00 3.175E-02 

Th-228 	3.270E-05 0.000E+00 0.000E+00 0.000E+00 3.175E-02 

Th-230 	3.106E-03 0.000E+00 0.000E+00 0.000E+00 3.016E+00 

Th-232 	3.284E-05 0.000E+00 0.000E+00 0.000E+00 3.188E-02 

U-234 	5.978E-03 0.000E+00 0.000E+00 0.000E+00 5.804E+00 

U-235 	3.517E-04 0.000E+00 0.000E+00 0.000E+00 3.414E-01 

U 238 	5.978E-03 0.000E+00 0.000E+00 0.000E+00 5.804E+00 

* Sum of all ingestion pathways, i.e. water independent plant, 

and water-dependent water, fish, plant, meat, milk pathways 

Water Dependent Pathways 

Total 

Ingestion* Water Fish Plant Meat Milk 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.475E-03 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 7.216E-04 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.761E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.018E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.175E-02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.175E-02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.016E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.188E-02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.804E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.414E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.804E+00 

meat, 	milk, soil 

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+02 years 

Radionuclides 

p?rInn 

Pathway 	Rn-222 	Po-218 	Pb-214 	Bi-214 	Rn - 220 	PO-zia 	Pi, 212 

Water-i. 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 

Total 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

Water-i. -- Water-independent 	Water-dep. == Water-dependent 

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 

• 
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Intrisk 	DT-10-Utility 	 File: DT-10-Utility.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 Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Plant Meat Milk 

risk tract. risk fract, risk fract, risk fract, risk fract, 

4.284E-11 0.0013 1.183E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

5.445E-13 0.0000 5.690E-14 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

1.097E-11 0.0003 1.509E-11 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

2.291E-08 0.6795 1.462E-11 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

7.739E-10 0.0230 1.431E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

1.328E-09 0.0394 4.710E-12 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

1.353E-11 0.0004 1.056E-10 0.0031 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

6.004E-14 0.0000 1.422E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

8.054E-12 0.0002 1.661E-10 0.0049 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

1.008E-09 0.0299 8.789E-12 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

3.551E-09 0.1053 1.412E-10 0.0042 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

mw=m■ 

2.965E-08 0.8792 4.603E-10 0.0137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Radio 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

(3-238 

Total 

Soil 

risk 	tract. 

3.523E-12 0.0001 

1.638E-13 0.0000 

1.640E-09 0.0486 

2.585E-10 0.0077 

4.549E-11 0.0013 

1.341E-11 0.0004 

3.589E-10 0.0106 

4.241E-12 0.0001 

5.541E-10 0.0164 

3.332E-11 0.0010 

6.997E-10 0.0208 

== 

3.612E-09 0.1071 

• 
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 	tract. 

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 4.754E-11 0.0014 

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 7.653E-13 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 1.666E-09 0.0494 

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 2.318E-08 0.6876 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.209E-10 0.0243 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.346E-09 0.0399 

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 4.780E-10 0.0142 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.723E-12 0.0002 

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 7.283E-10 0.0216 

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 1.050E-09 0.0311 

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 4.392E-09 0.1303 

■=■ =■ ■••■■■■ =■■■■ 	 ..=■■■■ 	 ■■■■■■■ ■■■■.■ 	 ■■=■■ 

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 3.372E-08 1.0000 

** gum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

• 
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Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of 

Radon and its Decay Products at 	1.000E+02 years 

Radionuclides 

Radon 

Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212 

Water-id. 

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 

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 

Water-id. 

0.000E+00 	0.000E+00 

Water-independent 

0.000E+00 

Water-dep. 

0.000E+00 	0.000E+00 

-- Water-dependent 

0.000E+00 0.000E+00 0.000E+00 

Total Excess Cancer Risk CNRSI(i,p,t)." for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t- 1.000E+02 years 

Radio 

Nuclide 

Ground 

Water Independent Pathways 	(Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

Ac-227 3.889E-11 0.0012 1.074E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.198E-12 0.0001 

Pb-210 5.295E-13 0.0000 7.287E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.920E-11 0.0023 

Ra-226 1.721E-08 0.5103 2.258E-11 0.0007 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.455E-09 0.0432 

Ra-228 1.447E-14 0.0000 4.446E-17 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.431E-16 0.0000 

Th-228 7.204E-25 0.0000 2.555E-27 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.276E-27 0.0000 

Th-230 5.722E-09 0.1697 1.118E-10 0.0033 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.222E-10 0.0214 

Th-232 2.102E-09 0.0623 7.563E-12 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.315E-11 0.0019 

0-234 1.337E-11 0.0004 1.663E-10 0.0049 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.548E-10 0.0165 

0-235 1.012E-09 0.0300 8.955E-12 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.381E-11 0.0010 

0-238 3.551E-09 0.1053 1.413E-10 0.0042 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.999E-10 0.0208 

■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ 

Total 2.965E-08 0.8792 4.603E-10 0.0137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.612E-09 0.1071 

• 

• 
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Total Excess Cancer Risk CNRSI(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t- 1.000E+02 years 

Water Dependent Pathways 

Radio 

Nuclide 

Water Fish Radon Plant Meat Milk All pathways 

risk fract. 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 0.000E+00 0.0000 4.316E-11 0.0013 

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 0.000E+00 0.0000 8.046E-11 0.0024 

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 0.000E+00 0.0000 1.868E-08 0.5541 

Ra-228 0.000E+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 1.486E-14 0.0000 

Th-228 0.000E+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 7.302E-25 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 0.000E+00 0.0000 6.556E-09 0.1944 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.173E-09 0.0644 

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 7.345E-10 0.0218 

(3-235 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 1.055E-09 0.0313 

(3-238 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 4.392E-09 0.1303 

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 3.372E-08 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+02 years 

• 

	

Water Independent Pathways (Inhalation w/o radon) 	 Water Dependent Pathways 

Radio 

Nuclide Inhalation 	Plant 	Meat 	Milk 	Soil 

Ac-227 	1.684E-06 0.000E+00 0.000E+00 0.000E+00 1.635E-03 

Pa-231 	1.929E-06 0.000E+00 0.000E+00 0.000E+00 1.872E-03 

Pb-210 	6.426E-04 0.000E+00 0.000E+00 0.000E+00 6.239E-01 

Ra-226 	6.733E-04 0.000E+00 0.000E+00 0.000E+00 6.537E-01 

Ra-228 	3.270E-05 0.000E+00 0.000E+00 0.000E+00 3.175E-02 

Th-228 	3.270E-05 0.000E+00 0.000E+00 0.000E+00 3.175E-02 

Th-230 	3.111E-03 0.000E+00 0.000E+00 0.000E+00 3.020E+00 

Th-232 	3.284E-05 0.000E+00 0.000E+00 0.000E+00 3.188E-02 

0-234 	5.182E-03 0.000E+00 0.000E+00 0.000E+00 5.031E+00 

0-235 	3.048E-04 0.000E+00 0.000E+00 0.000E+00 2.959E-01 

0-238 	5.182E-03 0.000E+00 0.000E+00 0.000E+00 5.031E+00 

■■ 	  

Sum of all ingestion pathways, i.e. water independent plant, 

and water-dependent water, fish, plant, meat, milk pathways 

Water Fish Plant Meat Milk 

Total 

Ingestion. 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.635E-03 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.872E-03 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.239E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.537E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.175E-02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.175E-02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.020E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.188E-02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.031E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.959E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.031E+00 

meat, 	milk, soil 

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+02 years 

Radionuclides 

Radon 

Pathway 	Rn-222 	P0-218 	Pb-214 	Bi-214 	Rn-220 	P0-216 	Pb-212 	Bi-212 

Water-id. 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-id. == Water-independent 	Water-dep. 	Water-dependent 

• 

• 



• 

• 
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Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (10) 

and Fraction of Total Risk at t ■ 3.000E+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Meat 	 Milk 	 Soil 

risk 	fract. 	risk 	fract, 	risk 	fract. 

0.000E+00 0.0000 0.000E+00 0.0000 1.069E-12 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 9.237E-13 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 2.149E-09 0.0532 

0.000E+00 0.0000 0.000E+00 0.0000 3.367E-10 0.0083 

0.000E+00 0.0000 0.000E+00 0.0000 9.549E-11 0.0011 

0.000E+00 0.0000 0.000E+00 0.0000 1.391E-11 0.0003 

0.000E+00 0.0000 0.000E+00 0.0000 3.593E-10 0.0089 

0.000E+00 0.0000 0.000E+00 0.0000 4.290E-12 0.0001 

0.000E+00 0.0000 0.000E+00 0.0000 4.803E-10 0.0119 

0.000E+00 0.0000 0.000E+00 0.0000 2.888E-11 0.0007 

0.000E+00 0.0000 0.000E+00 0.0000 6.065E-10 0.0150 

===== ===== === 

0.000E+00 0.0000 0.000E+00 0.0000 4.025E-09 0.0997 

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 	tract. 	risk 	tract. 	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 1.443E-11 0.0004 

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 1.979E-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 2.183E-09 0.0541 

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 3.019E-08 0.7475 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.208E-10 0.0203 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.346E-09 0.0333 

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 9.787E-10 0.0119 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.722E-12 0.0001 

0-234 	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 6.313E-10 0.0156 

0-235 	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 9.098E-10 0.0225 

0-238 	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 3.807E-09 0.0943 

==== ===== === =■■== === ===== 	=■■■■■■■ 	 ■■■=■■■ ■■■■= ■■■■=■■■■■ 

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 4.039E-08 1.0000 

.* Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

Radio 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

U-238 

==== 

Total 

Ground Inhalation Plant 

risk fract, risk fract. risk tract. 

1.300E-11 0.0003 3.590E-13 0.0000 0.000E+00 0.0000 

1.408E-12 0.0000 1.472E-13 0.0000 0.000E+00 0.0000 

1.437E-11 0.0004 1.977E-11 0.0005 0.000E+00 0.0000 

2.984E-08 0.7387 1.905E-11 0.0005 0.000E+00 0.0000 

7.738E-10 0.0192 1.431E-12 0.0000 0.000E+00 0.0000 

1.328E-09 0.0329 4.710E-12 0.0001 0.000E+00 0.0000 

1.355E-11 0.0003 1.058E-10 0.0026 0.000E+00 0.0000 

6.003E-14 0.0000 1.922E-12 0.0000 0.000E+00 0.0000 

6.981E-12 0.0002 1.940E-10 0.0036 0.000E+00 0.0000 

8.733E-10 0.0216 7.618E-12 0.0002 0.000E+00 0.0000 

3.078E-09 0.0762 1.224E-10 0.0030 0.000E+00 0.0000 

===== === ===== === ==== === 

3.599E-08 0.8898 4.267E-10 0.0106 0.000E+00 0.0000 
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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 

• 
Radionuclides 

Radon 

Pathway Rn-222 	P0-218 Pb-214 Bi-214 Rn-220 P0-216 Pb-212 Bi-212 

Water-id. 

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 

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 

Water-id. 

0.000E+00 	0.000E+00 

-- Water-independent 

0.000E+00 

Water-dep. 

0.000E+00 	0.000E+00 

Water-dependent 

0.000E+00 0.000E+00 0.000E+00 

Total Excess Cancer Risk CNRSI(i,p,t)... for Initially Existent Radionuclides (i) and Pathways (p) 

Radio-

Nuclide 

Ground 

and Fraction of Total Risk at 	3.000E+02 years 

Water Independent Pathways 	(Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk frduL. 

Ac-227 4.686E-14 0.0000 1.294E-15 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.853E-15 0.0000 

Pb-210 9.838E-16 0.0000 1.354E-15 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.472E-13 0.0000 

Ra-226 1.424E-08 0.3527 1.916E-11 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.256E-09 0.0311 

Ra-228 4.421E-25 0.0000 1.358E-27 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.048E-26 0.0000 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 U.000L+u0 0.0000 0.0000100 0.0000 0.000E+nn 0.0000 0,000E+00 0.0000 

Th-230 

Th-232 

1.558E-08 

2.102E-09 

0.3857 

0.0520 

1.248E-10 

7.562E-12 

0.0031 

0.0002 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

1.584E-09 

6.314E-11 

0.0392 

0.0016 
• 

0-234 4.949E-11 0.0012 1.445E-10 0.0036 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.847E-10 0.0120 

0-235 8.877E-10 0.0220 8.123E-12 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.037E-11 0.0008 

0-238 3.078E-09 0.0762 1.225E-10 0.0030 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.070E-10 0.0150 

■■■■=■■ ■■■■■■ =••■■■■■■ ■■■■■■ ■■■■■■ ■■■■■■ ■=•■■■■ ■■■■■■■ ■■■■■ ■■■■■■■■■ ■■■■■■■■■ 

Total 3.594E-08 0.8898 0.0106 0.000E+00 0.0000 0.000E+00 0.000E+00 0.000E+00 

■■■■ 

0.0000 

■■■■ 

0.0997 4.267E-10 0.0000 0.0000 4.025E-09 

• 
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Intrisk : DT-10-Utility 	 File: DT-10-Utility.RAD 

Total Excess Cancer Risk CURSI(i,p,t) .. . for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at 	3.000E+02 years 

Water Dependent Pathways 

Water Fish Radon Plant Meat Milk All pathways 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

0.000E+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 5.201E-14 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.495E-13 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.552E-08 0.3842 

0.000E+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 4.539E-25 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.729E-08 0.4280 

0.000E+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 2.172E-09 0.0538 

0.000E+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 6.787E-10 0.0168 

0.000E+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 9.262E-10 0.0229 

0.000E+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 3.808E-09 0.0943 

==■■=■■= ===■■=■ ■■■=■■ .•=■■■■=■ ■=■■ ■■=■■=■■ ■■== ■■■= 

0.000E+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 4.039E-08 1.0000 

Radio 

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

11-235 

0-238 

■■=■■■-■ 

Total 

...CNRSI(i,p,t) includes contribution from decay daughter radionuclides 

• 

• 



RESRAD, Version 6.3 	T4 Limit - 180 days 12/20/2006 11:30 Page 33 

Intrisk : DT-10-Utility 	 File: DT-10-Utility.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 

Nuclide Inhalation 	Plant 	Meat 	Milk 	Soil 

	

Ac-227 	3.633E-06 0.000E+00 0.000E+00 0.000E+00 3.527E-03 

	

Pa-231 	3.870E-06 0.000E+00 0.000E+00 0.000E+00 3.757E-03 

	

Pb-210 	1.015E-03 0.000E+00 0.000E+00 0.000E+00 9.852E-01 

	

Ra-226 	1.039E-03 0.000E+00 0.000E+00 0.000E+00 1.008E+00 

	

Ra-228 	3.269E-05 0.000E+00 0.000E+00 0.000E+00 3.173E-02 

	

Th-228 	3.269E-05 0.000E+00 0.000E+00 0.000E+00 3.173E-02 

	

Th-230 	3.115E-03 0.000E+00 0.000E+00 0.000E+00 3.024E+00 

	

Th-232 	3.283E-05 0.000E+00 0.000E+00 0.000E+00 3.187E-02 

	

U-234 	3.142E-03 0.000E+00 0.000E+00 0.000E+00 3.050E+00 

	

(J-235 	1.848E-04 0.000E+00 0.000E+00 0.000E+00 1.794E-01 

	

U-238 	3.142E-03 0.000E+00 0.000E+00 0.000E+00 3.050E+00 

. Sum of all ingestion pathways, i.e. water independent plant, 

and water-dependent water, fish, plant, meat, milk pathways 

Water Fish Plant 	Meat Milk 

Total 

Ingestion. 

0.000E+00 0.000E+00 0.000E+00 	0.000E+00 0.000E+00 3.527E-03 

0.000E+00 0.000E+00 0.000E+00 	0.000E+00 0.000E+00 3.757E-03 

0.000E+00 0.000E+00 0.000E+00 	0.000E+00 0.000E+00 9.852E-01 

0.000E+00 0.000E+00 0.000E+00 	0.000E+00 0.000E+00 1.008E+00 

0.000E+00 0.000E+00 0.000E+00 	0.000E+00 0.000E+00 3.173E-02 

0.000E+00 0.000E+00 0.000E+00 	0.000E+00 0.000E+00 3.173E-02 

0.000E+00 0.000E+00 0.000E+00 	0.000E+00 0.000E+00 3.024E+00 

0.000E+00 0.000E+00 0.000E+00 	0.000E+00 0.000E+00 3.187E-02 

0.000E+00 0.000E+00 0.000E+00 	0.000E+00 0.000E+00 3.050E+00 

0.000E+00 0.000E+00 0.000E+00 	0.000E+00 0.000E+00 1.794E-01 

0.000E+00 0.000E+00 0.000E+00 	0.000E+00 0.000E+00 3.050E+00 

meat, milk, soil 

el.■=•■11111:111■1 ■■.•■• 11■=■:■111•1= •■=■:■•= 

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+03 years 

Radionuclides 

Radon 

Pathway 	Rn-222 	Po-218 	Pb-214 	Bi-214 	Rn-220 	Po-216 	Pb -212 	131-212 

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 

Water-id. 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 

Total 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

Water-id. -= Water-independent 	Water-dep. 	Water-dependent 

• 



Water Fish Plant Meat Milk All Pathways.. 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.108E-11 0.0006 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.966E-12 0.0001 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.446E-09 0.0616 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.655E-08 0.8324 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.204E-10 0.0147 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.345E-09 0.0241 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.794E-10 0.0086 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.720E-12 0.0001 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.828E-10 0.0068 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.517E-10 0.0099 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.308E-09 0.0413 

■■■=■ ■■■■■ ■■•• ■■••■ ■■■■■■■■ ■■=■■■■■ ■■■■■ 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.593E-08 1.0000 

• Radio- 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

0-238 

■■■■■■ 

Total 
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Intrisk : DT-10-Utility 	 File: DT-10-Utility.RAD 

Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at 	1.000E+03 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Plant Meat Milk Soil 

risk fract. risk fract. risk fract. risk tract. risk fract. risk fract. 

2.801E-11 0.0005 7.733E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.303E-12 0.0000 

2.822E-12 0.0001 2.949E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.491E-13 0.0000 

2.268E-11 0.0004 3.122E-11 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.393E-09 0.0607 

4.600E-08 0.8226 2.937E-11 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.191E-10 0.0093 

7.735E-10 0.0138 1.430E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.547E-11 0.0008 

1.327E-09 0.0237 4.708E-12 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.340E-11 0.0002 

1.357E-11 0.0002 1.059E-10 0.0019 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.599E-10 0.0064 

6.000E-14 0.0000 1.421E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.238E-12 0.0001 

4.233E-12 0.0001 8.732E-11 0.0016 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.912E-10 0.0052 

5.296E-10 0.0095 4.619E-12 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.751E-11 0.0003 

1.866E-09 0.0334 7.423E-11 0.0013 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.678E-10 0.0066 

m=■■ 

5.057E-08 0.9042 3.413E-10 0.0061 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.014E-09 0.0897 

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 

Radio-

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

(J-238 

=== 

Total 

*. Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

• 
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Intrisk : DT-10-Utility 	 File: DT-10-Utility.RAD 

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 

Radionuclides 

Radon 

Pathway Rn-222 P0-218 Pb-214 Bi-214 Rn-220 P0-216 Pb-212 Si-212 

Water-id. 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-i. Water-independent Water-dep. -- Water-dependent 

Total Excess Cancer Risk CNRSI(i,p,t)... for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t ■ 1.000E+03 years 

Radio-

Nuclide 

Ground 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

Ac-227 2.845E-24 0.0000 7.856E-26 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.339E-25 0.0000 

Pb-210 2.720E-25 0.0000 3.744E-25 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.069E-23 0.0000 

Ra-226 7.354E-09 0.1315 9.894E-12 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.483E-10 0.0116 

RA-228 0.000E+00 9.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-230 3.836E-08 0.6859 1.548E-10 0.0028 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.592E-09 0.0642 

Th-232 2.101E-09 0.0376 7.559E-12 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.311E-11 0.0011 

0-234 3.289E-10 0.0059 8.889E-11 0.0016 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.219E-10 0.0058 

0-235 5.604E-10 0.0100 5.688E-12 0.0001 0.000E+00 0.0000 0.000Eu00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.067E-11 0.0004 

0-238 1.867E-09 0.0334 7.447E-11 0.0013 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.686E-10 0.0066 

mmm■mw .ww.mmmm =.■•=w 

Total 5.057E-08 0.9042 3.413E-10 0.0061 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.014E-09 0.0897 

• 
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Intrisk : DT-10-Utility 	 File: DT-10-Utility.RAD 

Total Excess Cancer Risk CNRSI(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 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

0.000E+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 3.157E-24 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.133E-23 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.012E-09 0.1433 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.211E-08 0.7529 

0.000E+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 2.171E-09 0.0388 

0.000E+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 7.397E-10 0.0132 

0.000E+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 5.867E-10 0.0105 

0.000E+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 2.310E-09 0.0413 

=■■■== ■■■==■ ■■■==■ ■===== ■=■■■■ ==■■■■ ■■==■■■■= ■■■■■==■■ =■■■■==■■ ■■■==■■■■ ==■■■=. 

0.000E+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 5.593E-08 1.0000 

Radio 

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

U-238 

=■■■■== 

Total 

.. 'CNRSI(i,p,t) includes contribution from decay daughter radionuclides 

• 

• 



Onsite Resident 

• 

• 

• 



7 

6 

2 

• 	• 	• 
DOSE: All Nuclides Summed, All Pathways Summed 

1 
	

10 
	

100 
	

1000 

Years 

-e- Ac-227 	 Pb-210 -B- Ra 226 —A— Ra-228 	 Th 228 —X— Th 230 —X— Th 232 —F- U 234 	iv U-235 	 U-238 --15— Total 

DT-10-Onsite Resident.RAD 12/20/2006 12:49 GRAPHICS.ASC Includes All Pathways 
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Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Dose Conversion Factor (and Related) Parameter Summary 

File: FOR 13 MORBIDITY 

• 

Current 

I 	Value 

1 	Base 

I 	Case. 

I 	Parameter 

Name 

6.724E+00 6.700E+00 DCF2( 1) 

1.280E+00 1.280E+00 DCF2( 2) 

2.320E-02 1.360E-02 DCF2( 3) 

8.594E-03 8.580E-03 DCF2( 4) 

5.078E-03 4.770E-03 DCF2( 5) 

3.454E-01 3.420E-01 DCF2( 6) 

3.260E-01 3.260E-01 DCF2( 7) 

1.640E+00 1.640E+00 DCF2( 8) 

1.320E-01 1.320E-01 DCF2( 9) 

1.230E-01 1.230E-01 DCF2( 10) 

1.180E-01 1.180E-01 DCF2( 11) 

1.180E-01 1.180E-01 DCF2( 12) 

1.480E-02 1.410E-02 DCF3( 1) 

1.060E-02 1.060E-02 DCF3( 2) 

7.276E-03 5.370E-03 DCF3( 3) 

1.321E-03 1.320E-03 DCF3( 4) 

1.442E-03 1.440E-03 DCF3( 5) 

8.0866-04 3.960E-04 DCP3( 6) 

5.480E-04 5.480E-04 DCF3( 7) 

2.730E-03 2.730E-03 DCF3( 8) 

2.830E-04 2.830E-04 DCF3( 9) 

2.673E-04 2.660E-04 DCF3( 10) 

2.550E-04 2.550E-04 DCF3( 11) 

2.687E-04 2.550E-04 DCF3( 12) 

2.500E-03 2.500E-03 RTF( 1,1) 

2.000E-05 2.000E-05 RTF( 1,2) 

2.000E-05 2.000E-05 RTF( 1,3) 

1.000E-02 1.000E-02 RTF( 2,1) 

5.000E-03 5.000E-03 RTF( 2,2) 

5.000E-06 5.000E-06 RTF( 2,3) 

1.000E-02 1.000E-02 RTF( 3,1) 

8.000E-04 8.000E-04 RTF( 3,2) 

3.000E-04 3.000E-04 RTF( 3,3) 

4.000E-02 4.000E-02 RTF( 4,1) 

1.000E-03 1.000E-03 RTF( 4,2) 

1.000E-03 1.000E-03 RTF( 4,3) 

4.000E-02 4.000E-02 RTF( 5,1) 

1.000E-03 1.000E-03 RTF( 5,2) 

1.000E-03 1.000E-03 RTF( 5,3) 

Menu I 	 Parameter 

8-1 	Dooc conversiu. factors for Inhalation, mrem/pCi: 

B-1 	Ac-227+D 

B-1 	Pa-231 

3-1 	Pb-210+D 

3-1 	Ra-226+0 

B-1 	Ra-228+D 

8-1 	Th-228+D 

B-1 	Th-230 

13-1 	Th-232 

B-1 	U-234 

6-1 	0-235+0 

8-1 	U-238 

6-1 	U-238+D 

D-1 	Dose conversion factors for ingestion, mrem/pCi: 

D-1 I  Ac-227+D 

D-1 	Pa-231 

n- 1 	Pb-210+D 

D-1 	Ra-226+D 

0-1 	Ra-228+D 

0-1 	Th-228+D 

D-1 	Th-230 

D-1 	Th-232 

D-1 	U-234 

0-1 	U-235+D 

D-1 	U-238 

D-1 	U-238+D 

0-34 	Food transfer factors: 

D-34 	Ac-227+D 	plant/soil concentration ratio, dimensionless 

0-34 	Ac-227+D 	beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 

D-34 	Ac-227+D 	milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

D-34 

0-34 	Pa-231 	plant/soil concentration ratio, dimensionless 

0-34 	Pa-231 	beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 

D-34 	Pa-231 	milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

D-34 

D-34 	Pb-210+D • plant/soil concentration ratio, dimensionless 

0-34 	Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 

0-34 	Pb-210+D 	milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

D-34 

D-34 	Ra-226+D 	plant/soil concentration ratio, dimensionless 

D-34 	Ra-226+D 	beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 

D-34 	Ra-226+D 	milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

D-34 

D-34 	Ra-228+D 	plant/soil concentration ratio, dimensionless 

n,.34 	Ra-3281D 	LeefalvescOck-lntake ratio, (pCi/kg)/(pCi/d) 

0-34 	Ra-228+D 	milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

D-34 

• 
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Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

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

File: FOR 13 MORBIDITY 

Current I 	Base 	Parameter 

Menu I 	 Parameter 	 I 	Value 	I 	Case 	I 	Name 

D-34 	Th-228+D , plant/soil concentration ratio, dimensionless 	1.000E-03 	1.000E-03 	RTF( 6,1) 

0-34 	Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 	1.000E-04 	1.000E-04 	RTF( 6,2) 

D-34 	Th-228+0 • milk/livestock-intake ratio, (pCi/L)/(pCi/d) 	5.000E-06 	5.000E-06 	RTF( 6,3) 

D-34 

0-34 	Th-230 	, plant/soil concentration ratio, dimensionless 	1.000E-03 	1.000E-03 	RTF( 7,1) 

0-34 	Th-230 	• beef/livestock-intake ratio, (pCi/kg)/(PCi/d) 	1.000E-04 	1.000E-04 	RTF( 7,2) 

0-34 	Th-230 	• milk/livestock-intake ratio, (pCi/L)/(pCi/d) 	5.000E-06 	5.000E-06 	RTF( 7,3) 

D-34 

0-34 	Th-232 	, plant/soil concentration ratio, dimensionless 	1.000E-03 I  1.000E-03 	RTF( 8,1) 

0-34 	Th-232 	• beef/livestock-intake ratio, (pci/kg)/(pCi/d) 	1.000E-04 I  1.000E-04 	RTF( 8,2) 

0-34 	Th-232 	, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 	5.000E-06 I  5.000E-06 	RTF( 8,3) 

D-34 

D-34 	U-234 , plant/soil concentration ratio, dimensionless 	2.500E-03 	2.500E-03 	RTF( 9,1) 

0-34 	0-234 	• beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 	3.400E-04 I  3.400E-04 	RTF( 9,2) 

0-34 	0-234 	, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 	6.000E-04 	6.000E-04 	RTF( 9,3) 

D-34 

D-34 	0-235+0 	, plant/soil concentration ratio, dimensionless 	2.500E-03 I  2.500E-03 	RTF( 10,1) 

0-34 	0-235+0 	, beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 	3.400E-04 	3.400E-04 	RTF( 10,2) 

0-34 	0-235+0 	, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 	6.000E-04 I  6.000E-04 	RTF( 10,3) 

D-34 

0-34 	0-238 	plant/soil concentration ratio, dimensionless 	2.500E-03 I  2.500E-03 	RTF( 11,1) 

D 34 	U-718 	heef/livestock-intake ratio, (pCi/kg)/(pCi/d) 	3.400E-04 	3.400E-04 	RTF( 11,2) 

D-34 	U-238 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 	6.000E-04 	6.000E - 04 	RTE( 11,3) 

D-34 

0-34 	0-238+0 	, plant/soil concentration ratio, dimensionless 	2.500E-03 	2.500E-03 	RTF( 12,1) 

0-34 	0-238+0 	, beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 	3.400E-04 	3.400E-04 	RTF( 12,2) 

0-34 	0-238+0 	, milk/livestock-intake ratio. (pci/L)/(pCi/d) 	6.000E- 04 	6.000E-04 	RTF( 12,3) 

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+0 , crustacea and mollusks 	 1.000E+03 	1.000E+03 	BIOFAC( 1,2) 

D-5 

0-5 	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( 2,2) 

D-5 

0-5 	Pb-210+D , fish 	 3.000E+02 	3.000E+02 	BIOFAC( 3,1) 

0-5 	Pb-210+D 	crustacea and mollusks 	 1.000E+02 	1.000E+02 	BIOFAC( 3,2) 

0-5 

0-5 	Ra-226+D 	fish 	 5.000E+01 	5.000E+01 	BIOFAC( 4,1) 

0-5 	Ra-226+D 	crustacea and mollusks 	 2.500E+02 	2.500E+02 	BIOFAC( 4,2) 

0-5 

D-5 	Ra-228+D 	fish 	 5.000E+01 	5.000E+01 	BIOFAC( 5,1) 

0-5 	Ra-228+0 	crustacea and mollusks 	 2.500E+02 	2.500E+02 	BIOFAC( 5,2) 

D-5 

D-5 	Th-228+D 	fish 	 1.000E+02 	1.000E+02 	BIOFAC( 6,1) 

0-5 	Th-228+D 	crustacea and mollusks 	 5.000E+02 	5.000E+02 	BIOFAC( 6,2) 

D-5 

0-5 	Th-230 	, fish 	 1.000E+02 	1.000E+02 	BIOFAC( 7,1) 

0-5 	Th-230 	, crustacea and mollusks 	 5.000E+02 	5.000E+02 	BIOFAC( 7,2) 

D-5 

• 

• 

• 
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Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

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

File: FGR 13 MORBIDITY 

I Current 	I Base Parameter 

I Value 	I Case'. Name 

1.000E+02 1.000E+02 BIOFAC( 	8,1) 

5.000E+02 5.000E+02 BIOFAC( 	8,2) 

1.000E+01 1.000E+01 BIOFAC( 	9,1) 

6.000E+01 6.000E+01 BIOFAC( 	9,2) 

1.000E+01 1.000E+01 BIOFAC( 10,1) 

6.000E+01 6.000E+01 BIOFAC( 10,2) 

1.000E+01 1.000E+01 BIOFAC( 	11,1) 

6.000E+01 6.000E+01 BIOFAC( 	11,2) 

1.000E+01 1.000E+01 BIOFAC( 	12,1) 

6.000E+01 6.000E+ 01 BIOFAC( 	12,2) 

Menu I 	 Parameter 

D-5 	Th-232 	• fish 

D-5 	Th-232 	, crustacea and mollusks 

D-5 

0-5 	0-234 	fish 

D-5 	0-234 	• crustacea and mollusks 

D-5 

D-5 	0-235+0 	fish 

0-5 	0-235+0 	crustacea and mollusks 

D-5 

D-5 	0-238 	, fish 

D-5 	0-238 	, crustacea and mollusks 

D-5 

D-5 	U-238+D 	fish 

0-5 	0-238+0 	crustacea and mollusks 

"Base Case means Default.Lib w/o Associate Nuclide contributions. 

• 

• 
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Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Site-Specific Parameter Summary 

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

R011 I  Area of contaminated zone (m**2) 	 1.129E+04 	1.000E+04 	 I AREA 
R011 	Thickness of contaminated zone (m) 	 2.000E+00 	2.000E+00 I 	 THICK° 
R011 	Length parallel to aquifer flow (m) 	 1.000E+02 	1.000E+02 	 I LCZPAQ 
R011 I  Basic radiation dose limit (mrem/yr) 	 2.500E+01 	3.000E+01 	 BRDL 
R011 I  Time since placement of material (yr) 	 0.000E+00 	0.000E+00 I 	 I TI 
R011 	Times for calculations (yr) 	 1.000E+00 	1.000E+00 	 T( 2) 
R011 I  Times for calculations (yr) 	 3.000E+00 	3.000E+00 	 T( 3) 
R011 I  Times for calculations (yr) 	 1.000E+01 	1.000E+01 	 I T( 4) 
R011 I  Times for calculations (Yr) 	 3.000E+01 	3.000E+01 	 T( 5) 
R011 	Times for calculations (yr) 	 1.000E+02 	1.000E+02 	 T( 6) 
R011 I  Times for calculations (yr) 	 3.000E+02 	3.000E+02 	 I T( 7) 
R011 	Times for calculations (yr) 	 1.000E+03 	1.000E+03 	 T( 8) 
R011 	Times for calculations (yr) 	 not used 	0.000E+00 	 T( 9) 
R011 	Times for calculations (yr) 	 not used 	0.000E+00 	 I T(10) 

R012 I  Initial principal radionuclide (pCi/g): Ac-227 	9.000E-02 	0.000E+00 I 	 I S1( 1)  

R012 	Initial principal radionuclide (pCi/g): Pb-210 	3.400E-01 	0.000E+00 I 	 I S1( 3) 
R012 	Initial principal radionuclide (pCi/g): Ra-226 	2.600E-01 	0.000E+00 	

Si( :: R012 	Initial principal radionuclide (pCi/g): Ra-228 	2.000E-02 	0.000E+00 

R012 I  Initial principal radionuclide (pCi/g): Th-228 	7.000E-02 	0.000E+00 	 51( 6) 
R012 I  Initial principal radionuclide (pCi/g): Th-230 	1.890E+00 	0.000E+00 

Si) 78: R012 	Initial principal radionuclide (pCi/g): Th-232 	2.000E-02 	0.000E+00 

R012 	Initial principal radionuclide (pCi/g): 0-234 	3.910E+00 	0.000E+00 	 I 51( 9) 
R012 I  Initial principal radionuclide (pCi/g): 0-235 	2.300E-01 	0.000E+00 I 	 I 51(10)  

R012 I  Initial principal radionuclide (pCi/g): 0-238 	3.910E+00 	0.000E+00 

R012 	Concentration in groundwater 	(pCi/L): Ac-227 	not used 	0.000E+00 	 ::: 111: 

W1( 3) R012 I  Concentration in groundwater 	(pCi/L): Pb-210 	not used 	0.000E+00 

R012 I  Concentration in groundwater 	(pCi/L): Re 226 	not used 	n.000E+00 	 W1( 4) 
R012 I  Concentration in groundwater 	(pCi/L): Ra-228 	not used 	0.000E+00 	 I W1( 5) 
R012 I  Concentration in groundwater 	(pCi/L): Th-228 	not used 	0.000E+00 I 	 I W1( 6) 
R012 I  Concentration in groundwater 	(pCi/L): Th-230 	not used 	0.000E+00 

R012 	Concentration in groundwater 	(pCi/L): Th-232 	not used 	0.000E+00 

R012 	Concentration in groundwater 	(pCi/L): 0-234 	not used 	0.000E+00 	 El i) 
R012 	Concentration in groundwater 	(pCi/L): 0-235 	not used 	0.000E+00 	 I W1(10)  

R012 I  Concentration in groundwater 	(pCi/L): 0-238 	not used 	0.000E+00 	 I W1(11) 

R013 	Cover depth (m) 	 0.000E+00 	0.000E+00 	 I COVERO 
R013 	Density of cover material (g/cm.'3) 	 not used 	1.500E+00 I 	 I DENSCV 
R013 I  Cover depth erosion rate (m/yr) 	 not used 	1.000E-03 	 VCV 
R013 I  Density of contaminated zone (g/cm'.3) 	 1.280E+00 	1.500E+00 	 I DENSCZ 
R013 	Contaminated zone erosion rate (m/yr) 	 6.000E-05 	1.000E-03 	 VCZ 
R013 	Contaminated zone total porosity 	 4.200E-01 	4.000E-01 I 	 I TPCZ 
R013 I  Contaminated zone field capacity 	 3.600E-01 	2.000E-01 I 	 I FCCZ 
R013 I  Contaminated zone hydraulic conductivity (m/yr) 	3.048E+00 	1.000E+01 	 HCCZ 
R013 I  Contaminated zone b parameter 	 1.040E+01 	5.300E+00 I 	 I BCZ 
R013 	Average annual wind speed )m/sec) 	 4.170E+00 	2.000E+00 I 	 I WIND 
R013 	Humidity in air (g/m..3( 	 not used 	8.000E+00 	 I HUMID 
R013 	Evapotranspiration coefficient 	 5.000E-01 	5.000E-01 I 	 I EVAPTR 
R013 	Precipitation (m/yr) 	 9.200E-01 	1.000E+00 I 	 I PRECIP 
R013 	Irrigation (m/yr) 	 0.000E+00 	2.000E-01 	 I RI 
R013 I  Irrigation mode 	 overhead 	overhead I 	 I IDITCH 

• 

• 

• 
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Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Site-Specific Parameter Summary (continued) 

• 

User 	I 

I 	Input 	I 

I 

Default 	I  

Used by RESRAD 

(If different from user input) 

I 	Parameter 

Name 

8.000E-01 

1.000E+06 

1.000E-03 

2.000E-01 

1.000E+06 

1.000E-03 

RUNOFF 

WAREA 

EPS 

1.500E+00 1.500E+00 I DENSAQ 

4.000E-01 4.000E-01 TPSZ 

2.000E-01 2.000E-01 EPSZ 

2.000E-01 2.000E-01 FCSZ 

1.000E+02 1.000E+02 I 	HCSZ 

2.000E-02 2.000E-02 HGWT 

5.300E+00 5.300E+00 BSZ 

1.000E-03 1.000E-03 VWT 

1.000E+01 1.000E+01 DWIBWT 

ND ND MODEL 

2.500E+02 2.500E+02 UW 

1 1 NO 

4.000E+00 4.000E+00 11(1) 

1.500E+00 1.500E+00 DENSUZ(1) 

4.000E-01 4.000E-01 TPUZ(1) 

2.000E-01 2.000E-01 EPUZ(1) 

2.000E-01 2.000E-01 FCUZ(1) 

5.300E+00 5.300E+00 BUZ(1) 

1.000E+01 1.000E+01 HCUZ(1) 

2.000E+01 2.000E+01 DCNUCC( 1) 

2.000E+01 2.000E+01 DCNUCU( 1,1) 

2.000E+01 2.000E+01 --- DCNUCS( 1) 

0.000E+00 0.000E+00 1.772E-03 ALEACH( 1) 

0.000E+00 0.000E+00 not used SOLUBK( 1) 

1.000E+02 1.000E+02 DCNUCC( 3) 

1.000E+02 1.000E+02 DCNUCU( 3,1) 

1.000E+02 1.000E+02 DCNUCS( 3) 

0.000E+00 0.000E+00 3.584E-04 ALEACH( 3) 

0.000E+00 0.000E+00 not used SOLUBK( 3)  

7.000E+01 7.000E+01 DCNUCC( 4)  

7.000E+01 7.000E+01 DCNUCU( 4,1) 

7.000E+01 7.000E+01 --- DCNUCS( 4) 

0.000E+00 0.000E+00 5.113E-04 ALEACH( 4) 

0.000E+00 0.000E+00 not used SOLUBK( 4) 

7.000E+01 7.000E+01 DCNUCC( 5) 

7.000E+01 7.000E+01 DCNUCU( 5,1) 

7.000E+01 7.000E+01 DCNUCS( 5) 

0.000E+00 0.000E+00 5.113E-04 ALEACH( 5) 

0.000E+00 0.000E+00 nnt need SOLUBK( 5) 

Menu I 	 Parameter 

R013 I  Runoff coefficient 

R013 I  Watershed area for nearby stream or pond (m..2) 

6013 I  Accuracy for water/soil computations 

R014 I  Density of saturated zone (g/cm..3) 

6014 	Saturated zone total porosity 

6014 	Saturated zone effective porosity 

6014 	Saturated zone field capacity 

6014 	Saturated zone hydraulic conductivity (m/yr) 

6014 	Saturated zone hydraulic gradient 

R014 	Saturated zone b parameter 

6014 	Water table drop rate (m/yr) 

6014 	Well pump intake depth (m below water table) 

R014 	Model: Nondispersion (ND) or Mass-Balance (MB) 

6014 	Well pumping rate (m**3/yr) 

6015 	Number of unsaturated zone strata 

6015 	Unsat. zone 1, thickness (m) 

R015 	Unsat. zone 1, soil density (g/cm..3) 

R015 	Unsat. zone 1, total porosity 

R015 	Unsat. zone 1, effective porosity 

R015 	Unsat. zone 1, field napacity 

6015 	Unsat. zone 1, soil-specific b parameter 

R015 	Unsat. zone 1, hydraulic conductivity (m/yr) 

6016 	Distribution coefficients for Ac-227 

6016 	Contaminated zone (cm**3/g) 

6016 	Unsaturated zone 1 (cm..3/g) 

R016 	Saturated zone (cm.. 3/9) 

6016 	Leach rate (/yr) 

R016 	Solubility constant 

R016 	Distribution coefficients for Pb-210 

6016 	Contaminated zone (cm..3/g) 

R016 	Unsaturated zone 1 (cm**3/g) 

6016 	Saturated zone (cm**3/g) 

R016 	Leach rate (/yr) 

R016 	Solubility constant 

R016 	Distribution coefficients for Ra-226 

6016 	Contaminated zone (cm.. 3/g) 

6016 	Unsaturated zone 1 (cm..3/9) 

6016 	Saturated zone (cm .. 3/g) 

6016 	Leach rate (/yr) 

6016 	Solubility constant 

R016 	Distribution coefficients for Ra-228 

R016 	Contaminated zone (cm*"3/g) 

R016 	Unsaturated zone 1 (cm..3/g) 

6016 	Saturated zone (cm..3/g) 

6016 	Leach rate (/yr) 

R016 	Solubility constant 
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Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Site-Specific Parameter Summary (continued) 

User 	 I 	Used by RESRAD 

Menu 	 Parameter 	 Input 	I 	Default 	(If different from user input) 

I 	Parameter 

I 	Name 

8016 I  Distribution coefficients for Th-228 

8016 I 	Contaminated zone (cm**3/g) 6.000E+04 	6.000E+04 DCNUCC( 6) 
R016 	Unsaturated zone 1 (cm**3/g) 6.000E+04 	6.000E+04 DCNUCU( 6,1) 
R016 	I 	Saturated zone 	(cm**3/g) 6.000E+04 	6.000E+04 --- DCNUCS( 	6) 
R016 	I 	Leach rate 	(/yr) 0.000E+00 	0.000E+00 5.990E-07 ALEACH( 6) 
8016 	Solubility constant 0.000E+00 	0.000E+00 not used SOLUBK( 6) 

8016 I  Distribution coefficients for Th-230 

8016 	I 	Contaminated zone 	(cm**3/g) 6.000E+04 	6.000E+04 DCNUCC( 7) 
R016 	Unsaturated zone 1 (cm..3/g) 6.000E+04 	6.000E+04 DCNUCU( 	7,1) 
8016 	I 	Saturated zone 	(cm**3/g) 6.000E+04 	6.000E+04 --- DCNUCS( 7) 
8016 	Leach rate 	(/yr) 0.000E+00 	0.000E+00 5.990E-07 ALEACH( 7) 
8016 	Solubility constant 0.000E+00 	0.000E+00 not used SOLUBK( 7) 

R016 I  Distribution coefficients for Th-232 

8016 	I 	Contaminated zone 	(cm**3/g) 6.000E+04 	6.000E+04 DCNUCC( 8) 
R016 	Unsaturated zone 1 	(cm**3/g) 6.UU0E+04 	6.000E+04 DCNUCU( 	8,1) 
R016 	Saturated zone (cm**3/g) 6.000E+04 	6.000E+04 --- DCNUCS( 8) 
R016 	Leach rate 	(/yr) 0.000E+00 	0.000E+00 5.990E-07 ALEACH( 8) 
8016 	I 	Solubility constant 0.000E+00 	0.000E+00 not used SOLUHK( 8) 

8016 	I  Distribution coefficients for U-234 

R016 	Contaminated zone (cm**3/g) 5.000E+01 	5.000E+01 DCNUCC( 9) 
R016 	I 	Unsaturated zone 1 	(cm**3/g) 5.000E+01 	5.000E+01 DCNUCU( 	9,1) 
8016 	I 	Saturated zone 	(cm..3/g) 5.000E+01 	5.000E+01 --- DCNUCS( 9) 
8016 I 	Leach rate 	(/yr) 0.000E+00 	0.000E+00 7.147E-04 ALEACH( 9) 
R016 I 	Solubility constant 0.000E+00 	0.000E+00 not used SOLUBK( 	9) 

8016 	Distribution coefficients for U-235 

8016 	I 	Contaminated zone (cm**3/g) 5.000E+01 	5.000E+01 	I DCNUCC(10) 
R016 	I 	Unsaturated zone 1 	(cm**3/g) 5.000E+01 	5.000E+01 	I DCNUCU(10,1) 
8016 I 	Saturated zone 	(cm**3/g) 5.000E+01 	5.000E+01 	I --- DCNUCS(10) 
8016 	I 	Leach rate 	(/yr) 0.000E+00 	0.000E+00 	I 7.147E-04 ALEACH(10) 
8016 I 	Solubility constant 0.000E+00 	0.000E+00 not used SOLUBK(10) 

8016 	Distribution coefficients for U-238 

8016 	Contaminated zone (cm..3/g) 5.000E+01 	5.000E+01 	I DCNUCC(11) 
R016 	I 	Unsaturated zone 1 	(cm**3/g) 5.000E+01 	5.000E+01 DCNUCU(11,1) 
8016 I 	Saturated zone 	(cm**3/g) 5.000E+01 	5.000E+01 DCNUCS(11) 
R016 	Leach rate 	(/yr) 0.000E+00 	0.000E+00 7.147E-04 ALEACH(11) 
8016 	Solubility constant 0.000E+00 	0.000E+00 	I not used SOLUBK(11) 

8016 	Distribution coefficients for daughter Pa-231 

8016 I 	Contaminated zone (cm**3/g) 5.000E+01 	5.000E+01 DCNUCC( 2) 
8016 I 	Unsaturated zone 1 	(cm**3/g) 5.000E+01 	5.000E+01 	I DCNUCU( 2,1) 
8016 	Saturated zone 	(cm**3/g) 5.000E+01 	5.000E+01 --- DCNUCS( 2) 
R016 	Leach rate 	(/yr) 0.000E+00 	0.000E+00 7.147E-04 I ALEACH( 2) 
8016 	I 	Solubility constant 0.000E+00 	0.000E+00 	I not used I 	SOLUBK( 2) 

R017 	I 	Inhalation rate 	(m* * 3 /Yr) 8.400E+03 	8.400E+03 I 	INHALR 
8017 I  Mass loading for inhalation (g/m .. 3) 5.900E-06 	I 	1.000E-04 	I I MINH 

• 

• 

• 
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Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Site-Specific Parameter Summary (continued) 

Menu Parameter 

User 

I 	Input 

I 	 I 

I 	Default 

Used by RESRAD 

(If different from user input) 

I 	Parameter 

I 	Name 

R017 Exposure duration 3.000E+01 3.000E+01 ED 

R017 Shielding factor, 	inhalation 5.000E-01 4.000E-01 SHF3  

R017 Shielding factor, external gamma 7.000E-01 7.000E-01 SHF1  

R017 Fraction of time spent indoors 6.550E-01 5.000E-01 FIND 

R017 Fraction of time spent outdoors 	(on site) 7.990E-02 2.500E-01 --- FOTD 

R017 Shape factor flag, external gamma 1.000E+00 1.000E+00 >0 shows circular AREA. FS 

R017 Radii of shape factor array (used if FS - -1): 

R017 Outer annular radius 	(m), 	ring 	1: not used 5.000E+01 RAD_SHAPE( 1)  

R017 Outer annular radius 	(m), 	ring 	2: not used 7.071E+01 RAD_SHAPE( 2)  

R017 Outer annular radius 	(m), 	ring 	3: not used 0.000E+00 HAD SHAPE) 3)  

R017 Outer annular radius 	(m), 	ring 	4: not used 0.000E+00 HAD SHAPE) 4)  

R017 Outer annular radius 	(m), 	ring 	5: not used 0.000E+00 RAD_SHAPE( 5)  

R017 Outer annular radius 	(m), 	ring 	6: not used 0.000E+00 HAD SHAPE) 6)  

R017 Outer annular radius 	(m), 	ring 	7: not used 0.000E+00 HAD SHAPE) 7)  

R017 Outer annular radius 	(m), 	ring 	8: not used 0.000E+00 RAD_SHAPE( 8)  

R017 Outer annular radius 	(m), 	ring 	9: not used 0.000E+00 RAD_SHAPE( 9)  

R017 Outer annular radius 	(m), 	ring 10: not used 0.000E+00 RAD_SHAPE(10)  

R017 Outer annular radius 	(m), 	ring 11: not used 0.000E+00 RAD_SHAPE(11)  

R017 Outer annular radius 	)m). 	ring 12: not used 0.000E+00 RAD_SHAPE (12)  

R017 Fractions of annular areas within AREA: 

R017 Ring 	1 not used 1.000E+00 FRACA( 1) 

R017 Ring 	2 not used 2.732E-01 FRACA( 2) 

R017 Ring 	3 not used 0.000E+00 FRACA( 3)  

R017 Ring 	4 not used 0.000E+00 FRACA( 4)  

R017 Ring 	5 not used 0.000E+00 FRACA( 5)  

R017 Ring 	6 not used 0.000E+00 FRACA( 6) 

R017 Ring 	7 not used 0.000E+00 FRACA( 7)  

R017 Ring 	8 not used 0.000E+00 FRACA( 8) 

R017 Ring 	9 not used 0.000E+00 FRACA( 9) 

R017 Ring 10 not used 0.000E+00 FRACA(10)  

R017 Ring 11 not used 0.000E+00 FRACA(11) 

R017 Ring 12 not used 0.000E+00 FRACA(121  

R018 Fruits, vegetables and grain consumption (kg/yr) 4.270E+01 1.600E+02 DIET(1) 

R018 Leafy vegetable consumption (kg/yr) 4.660E+00 1.400E+01 DIET(2) 

R018 Milk consumption 	(L/yr) not used 9.200E+01 DIET(3)  

R018 Meat and poultry consumption (kg/yr) not used 6.300E+01 DIET(4)  

R018 Fish consumption 	(kg/yr) not used 5.400E+00 DIET(5)  

R018 Other seafood consumption 	(kg/yr) not used 9.000E-01 DIET(6)  

R018 Soil ingestion rate 	(g/yr) 4.380E+01 3.650E+01 SOIL 

R018 Drinking water intake 	(L/yr) not used 5.100E+02 DWI 

R018 Contamination fraction of drinking water not used 1.000E+00 FDW 

R018 Contamination fraction of household water not used 1.000E+00 FHHW 

R018 Contamination fraction of livestock water not used 1.000E+00 FLW 

R018 Contamination fraction of irrigation water 1.000E+00 1.000E+00 FIRM  

R018 Contamination fraction of aquatic food not used 5.000E-01 --- FR9 

R018 Contamination fraction of plant food -1 1-1 0.500E+00 FPLANT  

R018 Contamination fraction of meat not used 1-1 --- FMEAT 

R018 Contamination fraction of milk not used 1-1 FMILK 

I 
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Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Site-Specific Parameter Summary (continued) 

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

R019 I  Livestock fodder intake for meat (kg/day) 	 not used 	6.800E+01 	 LFI5 
R019 I  Livestock fodder intake for milk (kg/day) 	 not used 	5.500E+01 	 LFI6 
R019 	Livestock water intake for meat (L/day( 	 not used 	5.000E+01 	 LWI5 
R019 I  Livestock water intake for milk (L/day( 	 not used 	1.600E+02 	 LWI6 
R019 	Livestock soil intake (kg/day) 	 not used 	5.000E-01 	 LSI 
R019 I  Mass loading for foliar deposition (g/m..3( 	1.000E-04 	1.000E-04 	 MLFD 
R019 I  Depth of soil mixing layer (m) 	 1.500E-01 	1.500E-01 	 DM 

R019 I  Depth of roots (m) 	 9.000E-01 	9.000E-01 	 DROOT 
R019 I  Drinking water fraction from ground water 	 not used 	1.000E+00 	 FGWDW 

R019 	Household water fraction from ground water 	not used 	1.000E+00 	 FGWHH 
R019 I  Livestock water fraction from ground water 	not used 	1.000E+00 	 FGWLW 
R019 	Irrigation fraction from ground water 	 1.000E+00 	1.000E+00 	 FGWIR 

R198 	Wet weight crop yield for Non-Leafy (kg/m..2) 	7.000E-01 I  7.000E-01 	 YV(1) 
R198 	Wet weight crop yield for Leafy 	(kg/m**2) 	1.500E+00 I  1.500E+00 	 YV(2) 
R198 	Wet weight crop yield for Fodder 	(kg/m..2) 	not used I  1.100E+00 	 YV(3) 
R198 	Growing Season for Non-Leafy (years) 	 1.700E-01 	1.700E-01 	 TO(1) 

R190 Growing Season for Leafy 	(years) 	 2.500E-01 	2.500E-01 	 TEM 
R198 	Growing Season for Fodder 	(years) 	 not used 	8.000E-02 	 TE(3) 
R198 	Translocation Factor for Non-Leafy 	 1.000E-01 	1.000E-01 	 TIV(1) 
R1913 	Translocation Factor for Leafy 	 1.000E+00 	1.000E+00 	 TIV(2) 
R1913 	Translocation Factor for Fodder 	 not used 	1.000E+00 	 TIV(3) 
R198 	Dry Foliar Interception Fraction for Non-Leafy 	2.500E-01 	2.500E-01 	 RDRY(1) 
R198 	Dry Foliar Interception Fraction for Leafy 	2.500E-01 	2.500E-01 	 RDRY(2) 
R198 	Dry Foliar Interception Fraction for Fodder 	not used 	2.500E-01 	 RDRY(3) 
R198 	Wet Foliar Interception Fraction for Non-Leafy 	2.500E-01 	2.500E-01 	 RWET(1) 
R198 	Wet Foliar Interception Fraction for Leafy 	2.500E-01 	2.500E-01 	 RWET(2) 
R198 	Wet Foliar Interception Fraction for Fodder 	not used 	2.500E-01 	 RWET(3) 
R19E1 I  Weathering Removal Constant for Vegetation 	2.000E+01 	2.000E+01 	 WLAM 

C14 	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 	 C12CZ 
C14 	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 
C14 	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 
C14 	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 	 I AVFG4 
C14 	Fraction of grain in milk cow feed 	 not used 	2.000E-01 	 I AVFG5 
C14 	DCF correction factor for gaseous forms of C14 	not used 	0.000E+00 	 I CO2F 

STOR 	Storage times of contaminated foodstuffs (days): 

STOR 	Fruits, non-leafy vegetables, and grain 

STOR 	Leafy vegetables 

STOR 	Milk 

STOR 	Meat and poultry 

STOR 	Fish 

STOR 	Crustacea and mollusks 

STOR 	Well water 

STOR 	Surface water 

STOR 	Livestock fodder 

1.400E+01 	1.400E+01 	 I STOR_T(1) 

1.000E+00 	1.000E+00 	 I STOR_T(2) 

1.000E+00 	1.000E+00 	 I STOR_T(3) 

2.000E+01 	2.000E+01 	 I STOR_T(4) 

7.000E+00 	7.000E+00 	 I STOR_T(5) 

7.000E+00 	7.000E+00 	 I STOR_T(6) 

1.000E+00 	1.000E+00 	 I STOR_T(7) 

1.000E+00 	1.000E+00 	 I STOR_T(8) 

4.500E+01 	4.500E+01 	 I STOR_T(9) 

• 

• 
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Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Site-Specific Parameter Summary (continued) 

User 	I 	 1 	Used by RESRAD 	 Parameter 

Menu I 	 Parameter 	 Input 	Default 1 (If different from user input) 	Name 

R021 	Thickness of building foundation (m) 

R021 	Bulk density of building foundation (g/cm**3) 

R021 Total porosity of the cover material 

R021 	Total porosity of the building foundation 

R021 Volumetric water content of the cover material 

R021 Volumetric water content of the foundation 

R021 	Diffusion coefficient for radon gas (m/sec): 

R021 	in cover material 

R021 	in foundation material 

R021 	in contaminated zone soil 

R021 	Radon vertical dimension of mixing (m) 

R021 	Average building air exchange rate )1/hr) 

R021 	Height of the building (room) (m) 

R021 	Building interior area factor 

R021 	Building depth below ground surface (m) 

R021 	Emanating power of Rn-222 gas 

R021 	Emanating power of Rn-220 gas 

TITL Number of yraphical time points 

TITL Maximum number of integration points for dose 

TITL Maximum number of integration points for risk 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

32 

17 

257 

1.500E-01 

2.400E+00 

4.000E-01 

1.000E-01 

5.000E-02 

3.000E-02 

2.000E-06 

3.000E-07 

2.000E-06 

2.000E+00 

5.000E-01 

2.500E+00 

0.000E+00 

-1.000E+00 

2.500E-01 

1.500E-01 

FLOOR1 

DENS FL 

TPCV 

TPFL 

PH2OCV 

PH2OFL 

DIFCV 

DIFFL 

DIFCZ 

MMIX 

REXG 

HRM 

FAI 

DMFL 

EMANA(1) 

EMANA(2) 

NPTS 

LYMAX 

BYMAX 

Summary of Pathway Selections 

Pathway 	 1 	User Selection 

1 -- external gamma 1 active 

inhalation 	(w/o radon)1 active 

plant ingestion 1 active 

meat ingestion 1 suppressed 

milk ingestion 1 suppressed 

aquatic foods 1 suppressed 

drinking water 1 suppressed 

soil ingestion 1 active 

radon 1 suppressed 

Find peak pathway doses 1 active 

• 
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Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Contaminated Zone Dimensions 	 Initial Soil Concentrations, PCiig • 
Area: 11292.00 square meters 

	

Thickness: 	2.00 meters 

	

Cover Depth: 	0.00 meters 

Ac-227 9.000E-02 

Pb-210 3.400E-01 

Ra-226 2.600E-01 

Ra-228 2.000E-02 

Th-228 7.000E-02 

Th-230 1.890E+00 

Th-232 2.000E-02 

0-234 3.910E+00 

0-235 2.300E-01 

0-238 3.910E+00 

Total Dose TDOSE(t), mrem/yr 

Basic Radiation Dose Limit - 2.500E+01 mrem/yr 

Total Mixture Sum M(t) 	Fraction of Basic Dose Limit Received at Time (t) 

t 	(years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 

TDOSE(t): 3.762E+00 3.687E+00 3.593E+00 3.482E+00 3.428E+00 3.602E+00 4.370E+00 6.180E+00 

M(t): 1.505E-01 1.475E-01 1.437E-01 1.393E-01 1.371E-01 1.441E-01 1.748E-01 2.472E-01 

Maximum TDOSE(t): 6.180E+00 mrem/yr 	at t - 1.000E+03 years 

• 



4.215E-02 0.0112 

7.840E-02 0.0208 

1.199E-02 0.0032 

9.549E-04 0.0003 

1.528E-03 0.0004 

3.336E-02 0.0089 

1.815E-03 0.0005 

3.561E-02 0.0095 

1.979E-03 0.0005 

3.381E-02 0.0090 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0003 

0.0000 

0.0000 

0.0000 

0.0000 

0.0003 

0.0000 

0.0002 

0.0000 

0.0002 

Total 	2.342E+00 0.6227 3.939E-03 0.0010 0.000E+00 0.0000 1.174E+00 0.3121 0.000E+00 0.0000 0.000E+00 0.0000 2.416E-01 0.0642 

0 - 0 - 

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 

	

Ac-227 9.091E-02 0.0242 	 7.755E-02 0.0206 0.000E+00 

	

Pb-210 1.057E-03 0.0003 	 5.768E-01 0.1533 0.000E+00 

	

Ra-226 1.474E+00 0.3917 	 3.333E-01 0.0886 0.000E+00 

	

Ra-228 7.317E-02 0.0195 	 2.594E-02 0.0069 0.000E+00 

	

Th-228 3.041E-01 0.0808 	 1.125E-03 0.0003 0.000E+00 

	

Th-230 3.501E-03 0.0009 	 2.503E-02 0.0067 0.000E+00 

	

Th-232 4.189E-03 0.0011 	 2.793E-03 0.0007 0.000E+00 

	

0-234 	8.157E-04 0.0002 	 6.550E-02 0.0174 0.000E+00 

	

0-235 	8.940E-02 0.0238 	 3.646E-03 0.0010 0.000E+00 

	

0-238 	3.015E-01 0.0801 	 6.219E-02 0.0165 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 

1.028E-03 

1.341E-05 

4.017E-06 

2.010E-06 

3.502E-05 

1.064E-03 

5.673E-05 

8.910E-04 

4.884E-05 

7.967E-04 

• RESRAD, Version 6.3 	T11 Limit ■ 180 days 
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Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

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

As mrem/yr and Fraction of Total Dose At t ■ 0.000E+00 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground 
	

Inhalation 	 Radon 
	

Plant 	 Meat 
	

Milk 	 Soil 

Radio 	  

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

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

As mrem/yr and Fraction of Total Dose At t ■ 0.000E+00 years 

Water Dependent Pathways 

Water 
	 Fish 	 Radon 

	
Plant 	 Meat 

	
Milk 	 All Pathways. 

Radio 

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

Ac-227 0.000E+00 0.0000 0.000E+00 	 0.000E+00 0.0000 

Pb-210 0.000E+00 0.0000 0.000E+00 	 0.000E+00 0.0000 

Ra-226 0.000E+00 0.0000 0.000E+00 	 0.000E+00 0.0000 

Ra-228 0.000E+00 0.0000 0.000E+00 	 0.000E+00 0.0000 

Th-228 0.000E+00 0.0000 0.000E+00 	 0.000E+00 0.0000 

Th-230 0.000E+00 0.0000 0.000E+00 	 0.000E+00 0.0000 

Th-232 0.000E+00 0.0000 0.000E+00 	 0.000E+00 0.0000 

0-234 	0.000E+00 0.0000 0.000E+00 	 0.000E+00 0.0000 

0-235 	0.000E+00 0.0000 0.000E+00 	 0.000E+00 0.0000 

0-238 	0.000E+00 0.0000 0.000E+00 	 0.000E+00 0.0000 

■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ 

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 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 

■■■■■■■■■ 

0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 2.116E-01 0.0563 

0.000E+00 0.0000 6.562E-01 0.1745 

0.000E+00 0.0000 1.819E+00 0.4835 

0.000E+00 0.0000 1.001E-01 0.0266 

0.000E+00 0.0000 3.068E-01 0.0816 

0.000E+00 0.0000 6.295E-02 0.0167 

0.000E+00 0.0000 8.854E-03 0.0024 

0.000E+00 0.0000 1.028E-01 0.0273 

0.000E+00 0.0000 9.508E-02 0.0253 

0.000E+00 0.0000 3.983E-01 0.1059 

■■■■■■■■■ ■■■■■■ 

0.000E+00 0.0000 3.762E+00 1.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

*Sum of all water independent and dependent pathways. 

• 
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Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Ground 

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 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation 	 Radon 

• 
Plant Meat Milk Soil 

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

7.499E-02 0.0203 0.000E+00 0.0000 0.000E+00 0.0000 4.076E-02 0.0111 

5.589E-01 0.1516 0.000E+00 0.0000 0.000E+00 0.0000 7.597E-02 0.0206 

3.467E-01 0.0940 0.000E+00 0.0000 0.000E+00 0.0000 1.381E-02 0.0037 

2.310E-02 0.0063 0.000E+00 0.0000 0.000E+00 0.0000 9.706E-04 0.0003 

7.831E-04 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 1.064E-03 0.0003 

2.610E-02 0.0071 0.000E+00 0.0000 0.000E+00 0.0000 3.340E-02 0.0091 

5.731E-03 0.0016 0.000E+00 0.0000 0.000E+00 0.0000 1.931E-03 0.0005 

6.546E-02 0.0178 0.000E+00 0.0000 0.000E+00 0.0000 3.558E-02 0.0097 

3.656E-03 0.0010 0.000E+00 0.0000 0.000E+00 0.0000 1.980E-03 0.0005 

6.215E-02 0.0169 0.000E+00 0.0000 0.000E+00 0.0000 3.378E-02 0.0092 
■■■ ■■ ■■■ ■■■ ■■ .■■■ ■■■ 

1.168E+00 0.3167 0.000E+00 0.0000 0.000E+00 0.0000 2.392E-01 0.0649 

Radio- 

Nuclide mrem/yr fract. 	=ern/yr fract. 	mrem/yr fract. 

Ac-227 8.791E-02 0.0238 9.937E-04 0.0003 0.000E+00 0.0000 

Pb-210 1.024E-03 0.0003 1.299E-05 0.0000 0.000E+00 0.0000 

Ra-226 1.472E+00 0.3993 4.327E-06 0.0000 0.000E+00 0.0000 

Ra-228 8.961E-02 0.0243 4.634E-06 0.0000 0.000E+00 0.0000 

Th-228 2.117E-01 0.0574 2.438E-05 0.0000 0.000E+00 0.0000 

Th-230 8.139E-03 0.0022 1.064E-03 0.0003 0.000E+00 0.0000 

Th-232 1.412E-02 0.0038 5.714E-05 0.0000 0.000E+00 0.0000 

0-234 	8.153E-04 0.0002 8.904E-04 0.0002 0.000E+00 0.0000 

0-235 	8.934E-02 0.0242 4.882E-05 0.0000 0.000E+00 0.0000 

0-238 	3.013E-01 0.0817 7.962E-04 0.0002 0.000E+00 0.0000 

■■ ■■■■■ ■■ ■■•■ .■■ ■■■ ■■ 

Total 	2.276E+00 0.6174 3.897E-03 0.0011 0.000E+00 0.0000 

Water 

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 

Water Dependent Pathways 

Fish 	 Radon 	 Plant 	 Meat 

Radio 

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

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 

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 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 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 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0-234 	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 

0-235 	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 

0-238 	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 

■■■ ■■■ ■■ =====m■ ■■ ■■■ ■■ ■■■ ■■ 

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 

.Sum of all water independent and dependent pathways. 

Milk All Pathways. • 
mrem/yr fract. mrem/yr fract. 

0.000E+00 0.0000 2.047E-01 0.0555 

0.000E+00 0.0000 6.359E-01 0.1725 

0.000E+00 0.0000 1.833E+00 0.4971 

0.000E+00 0.0000 1.137E-01 0.0308 

0.000E+00 0.0000 2.136E-01 0.0579 

0.000E+00 0.0000 6.870E-02 0.0186 

0.000E+00 0.0000 2.184E-02 0.0059 

0.000E+00 0.0000 1.027E-01 0.0279 

0.000E+00 0.0000 9.502E-02 0.0258 

0.000E+00 0.0000 3.980E-01 0.1080 

■■■■■■■■■ ■■■■■■ 

0.000E+00 0.0000 3.687E+00 1.0000 

• 
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Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 

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

8.219E-02 0.0229 9.291E-04 0.0003 0.000E+00 0.0000 7.012E-02 0.0195 0.000E+00 0.0000 0.000E+00 0.0000 3.811E-02 0.0106 

9.615E-04 0.0003 1.220E-05 0.0000 0.000E+00 0.0000 5.249E-01 0.1461 0.000E+00 0.0000 0.000E+00 0.0000 7.134E-02 0.0199 

1.469E+00 0.4090 4.917E-06 0.0000 0.000E+00 0.0000 3.717E-01 0.1035 0.000E+00 0.0000 0.000E+00 0.0000 1.728E-02 0.0048 

9.763E-02 0.0272 6.781E-06 0.0000 0.000E+00 0.0000 1.823E-02 0.0051 0.000E+00 0.0000 0.000E+00 0.0000 8.990E-04 0.0003 

1.026E-01 0.0285 1.181E-05 0.0000 0.000E+00 0.0000 3.794E-04 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 5.154E-04 0.0001 

1.740E-02 0.0048 1.064E-03 0.0003 0.000E+00 0.0000 2.836E-02 0.0079 0.000E+00 0.0000 0.000E+00 0.0000 3.349E-02 0.0093 

3.717E-02 0.0103 5.858E-05 0.0000 0.000E+00 0.0000 1.069E-02 0.0030 0.000E+00 0.0000 0.000E+00 0.0000 2.158E-03 0.0006 

8.146E-04 0.0002 8.891E-04 0.0002 0.000E+00 0.0000 6.536E-02 0.0182 0.000E+00 0.0000 0.000E+00 0.0000 3.553E-02 0.0099 

8.921E-02 0.0248 4.878E-05 0.0000 0.000E+00 0.0000 3.675E-03 0.0010 0.000E+00 0.0000 0.000E+00 0.0000 1.981E-03 0.0006 

3.008E-01 0.0837 7.950E-04 0.0002 0.000E+00 0.0000 6.206E-02 0.0173 0.000E+00 0.0000 0.000E+00 0.0000 3.373E-02 0.0094 

■====== ■=== mm.mm. ========= ====== 
2.198E+00 0.6119 3.820E-03 0.0011 0.000E+00 0.0000 1.155E+00 0.3216 0.000E+00 0.0000 0.000E+00 0.0000 2.350E-01 0.0654 

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

As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years 

Water Dependent Pathways 

Water 
	

Fish 	 Radon 	 Plant 	 Meat 	 Milk 	 All Pathways. 

Radio-

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

(3-238 

Total 

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

0.000E+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 1.914E-01 0.0533 

0.000E+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 5.972E-01 0.1662 

0.000E+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 1.858E+00 0.5173 

0.000E+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 1.168E-01 0.0325 

0.000E+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 1.035E-01 0.0288 

0.000E+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 8.032E-02 0.0224 

0.000E+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 5.008E-02 0.0139 

0.000E+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 1.026E-01 0.0286 

0.000E+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 9.492E-02 0.0264 

0.000E+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 3.974E-01 0.1106 

========= ====== ■======== ====== ========= ====== ========= ====== ========= ====== ========= ====== ========= ====== 

0.000E+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 3.593E+00 1.0000 

Radio 

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

U-238 

======= 

Total 

.Sum of all water independent and dependent pathways. 

• 
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Summary : DT-10- Onsite Resident 
	

File: DT-10-Onsite Resident.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 

Radio 

Nuclide 

Ground 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr tract. 

Ac-227 6.496E-02 0.0187 7.343E-04 0.0002 0.000E+00 0.0000 5.542E-02 0.0159 0.000E+00 0.0000 0.000E+00 0.0000 3.012E-02 0.0087 

Pb-210 7.715E-04 0.0002 9.791E-06 0.0000 0.000E+00 0.0000 4.212E-01 0.1210 0.000E+00 0.0000 0.000E+00 0.0000 5.725E-02 0.0164 

Ra-226 1.460E+00 0.4193 6.700E-06 0.0000 0.000E+00 0.0000 4.474E-01 0.1285 0.000E+00 0.0000 0.000E+00 0.0000 2.778E-02 0.0080 

Ra-228 5.721E-02 0.0164 4.676E-06 0.0000 0.000E+00 0.0000 7.870E-03 0.0023 0.000E+00 0.0000 0.000E+00 0.0000 4.625E-04 0.0001 

Th-228 8.119E-03 0.0023 9.350E-07 0.0000 0.000E+00 0.0000 3.004E-05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.080E-05 0.0000 

Th-230 4.969E-02 0.0143 1.064E-03 0.0003 0.000E+00 0.0000 3.742E-02 0.0107 0.000E+00 0.0000 0.000E+00 0.0000 3.399E-02 0.0098 

Th-232 1.043E-01 0.0300 6.377E-05 0.0000 0.000E+00 0.0000 2.111E-02 0.0061 0.000E+00 0.0000 0.000E+00 0.0000 2.728E-03 0.0008 

U-234 8.149E-04 0.0002 8.848E-04 0.0003 0.000E+00 0.0000 6.504E-02 0.0187 0.000E+00 0.0000 0.000E+00 0.0000 3.536E-02 0.0102 

U-235 8.878E-02 0.0255 4.869E-05 0.0000 0.000E+00 0.0000 3.748E-03 0.0011 0.000E+00 0.0000 0.000E+00 0.0000 1.985E-03 0.0006 

U-238 2.993E-01 0.0860 7.911E-04 0.0002 0.000E+00 0.0000 6.175E-02 0.0177 0.000E+00 0.0000 0.000E+00 0.0000 3.357E-02 0.0096 

■■■■■ ■■ ■■■■ ■■■■■ ■■■ ■■ ■■■■■■■ ■■ ■■■■■■■ ■■■■■■■■■ 

Total 2.134E+00 0.6129 3.609E-03 0.0010 0.000E+00 0.0000 1.121E+00 0.3220 0.000E+00 0.0000 0.000E+00 0.0000 2.233E-01 0.0641 

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 

Water Dependent Pathways 

Water 	 Fish 	 Radon 	 Plant 	 Meat 
	

Milk 	 All Pathways. 

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr tract. mrem/yr fract. mrem/yr fract. mrem/yr tract. mrem/yr 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 0.000E+00 0.0000 1.512E-01 0.0434 

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 0.000E+00 0.0000 4.792E-01 0.1376 

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 0.000E+00 0.0000 1.935E+00 0.5558 

Ra-228 0.000E+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 6.555E-02 0.0188 

Th-228 0.000E+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 8.191E-03 0.0024 

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 0.000E+00 0.0000 1.222E-01 0.0351 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.282E-01 0.0368 

0-234 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 1.021E-01 0.0293 

0-235 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 9.456E-02 0.0272 

0-238 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 3.954E-01 0.1136 

■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■ ■■■■■■ ■■■■■■■ ■■■■ ■■■■■■■ ■■■■■■ ■■■■■ 

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 3.482E+00 1.0000 

.Sum of all water independent and dependent pathways. 

• 

• 
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Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.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 

mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr fract. mrem/yr fract. 

3.317E-02 0.0097 3.750E-04 0.0001 0.000E+00 0.0000 2.830E-02 0.0083 0.000E+00 0.0000 0.000E+00 0.0000 1.538E-02 0.0045 

4.114E-04 0.0001 5.221E-06 0.0000 0.000E+00 0.0000 2.246E-01 0.0655 0.000E+00 0.0000 0.000E+00 0.0000 3.052E-02 0.0089 

1.433E+00 0.4180 9.994E-06 0.0000 0.000E+00 0.0000 5.861E-01 0.1710 0.000E+00 0.0000 0.000E+00 0.0000 4.725E-02 0.0138 

5.388E-03 0.0016 4.507E-07 0.0000 0.000E+00 0.0000 7.001E-04 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 4.262E-05 0.0000 

5.787E-06 0.0000 6.664E-10 0.0000 0.000E+00 0.0000 2.141E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.908E-08 0.0000 

1.408E-01 0.0411 1.064E-03 0.0003 0.000E+00 0.0000 7.046E-02 0.0206 0.000E+00 0.0000 0.000E+00 0.0000 3.642E-02 0.0106 

1.582E-01 0.0462 6.825E-05 0.0000 0.000E+00 0.0000 2.826E-02 0.0082 0.000E+00 0.0000 0.000E+00 0.0000 3.158E-03 0.0009 

8.386E-04 0.0002 8.726E-04 0.0003 0.000E+00 0.0000 6.413E-02 0.0187 0.000E+00 0.0000 0.000E+00 0.0000 3.487E-02 0.0102 

8.757E-02 0.0255 4.872E-05 0.0000 0.000E+00 0.0000 3.973E-03 0.0012 0.000E+00 0.0000 0.000E+00 0.0000 2.011E-03 0.0006 

2.951E-01 0.0861 7.799E-04 0.0002 0.000E+00 0.0000 6.088E-02 0.0178 0.000E+00 0.0000 0.000E+00 0.0000 3.309E-02 0.0097 

== ==■ 

2.154E+00 0.6285 3.225E-03 0.0009 0.000E+00 0.0000 1.067E+00 0.3114 0.000E+00 0.0000 0.000E+00 0.0000 2.027E-01 0.0592 

Radio 

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

U-238 

Total 

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. 

mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. 

0.000E+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 7.723E-02 0.0225 

0.000E+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 2.555E-01 0.0745 

0.000E+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 2.066E+00 0.6028 

0.000E+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 6.131E-03 0.0018 

0.000E+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 5.838E-06 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.487E-01 0.0726 

0.000E+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 1.897E-01 0.0553 

0.000E+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 1.007E-01 0.0294 

0.000E+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 9.360E-02 0.0273 

0.000E+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 3.898E-01 0.1137 

■■■■■■ .===■■■ ■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■-■■■ ■■■■■■■■■ ■■■■■■■■■ ■■■■=■■■ =■■■■■■■■ ■■■■■■ ■■■■■■■■■ 

0.000E+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 3.428E+00 1.0000 

Radio 

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

0-238 

■■■■■■■ 

Total 

.Sum of all water independent and dependent pathways. 

• 
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Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.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 

Radio 

Nuclide 

Ground 

Water Independent Pathways 	(Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

mrem/yr 	tract. mrem/yr 	fract. mrem/yr 	tract. mrem/yr 	fract. mrem/yr 	tract. mrem/yr 	fract. mrem/yr 	fract. 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

0-238 

3.156E-03 0.0009 

4.554E-05 0.0000 

1.341E+00 0.3725 

1.126E-06 0.0000 

5.595E-17 0.0000 

4.462E-01 0.1239 

1.636E-01 0.0454 

1.174E-03 0.0003 

8.360E-02 0.0232 

2.807E-01 0.0779 

3.567E-05 0.0000 

5.779E-07 0.0000 

1.271E-05 0.0000 

9.416E-11 0.0000 

6.443E-21 0.0000 

1.066E-03 0.0003 

6.869E-05 0.0000 

8.312E-04 0.0002 

5.010E-05 0.0000 

7.420E-04 0.0002 

■■■■■ ■■■ 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

■■■■■ 

2.692E-03 0.0007 

2.486E-02 0.0069 

6.931E-01 0.1924 

1.462E-07 0.0000 

2.070E-19 0.0000 

2.171E-01 0.0603 

2.895E-02 0.0080 

6.117E-02 0.0170 

4.805E-03 0.0013 

5.792E-02 0.0161 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

■■■■ ■■■ ■■■■■ ■■■ ■■■■■■■ ■■■ 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

1.463E-03 0.0004 

3.379E-03 0.0009 

6.387E-02 0.0177 

8.902E-09 0.0000 

2.812E-19 0.0000 

4.942E-02 0.0137 

3.200E-03 0.0009 

3.321E-02 0.0092 

2.146E-03 0.0006 

3.148E-02 0.0087 

Total 

Radio 

Nuclide 

2.320E+00 0.6441 	2.807E-03 0.0008 	0.000E+00 0.0000 	1.091E+00 0.3028 	0.000E+00 0.0000 	0.000E+00 0.0000 

	

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

As mrem/yr and Fraction of Total Dose At t - 1.000E+02 years 

Water Dependent Pathways 

Water 	 Fish 	 Radon 	 Plant 	 Meat 	 Milk 

■■■■■ ■■■ 

1.882E-01 0.0522 

All Pathways. 

mrem/yr 	tract. mrem/yr 	tract. mrem/yr 	tract. mzem/yr 	fract. mrem/yr 	tract. mrem/yr 	fract. mrem/yr 	fract. 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

0-238 

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 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

■■■■■■■■■ ■■■•• 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

■■■ 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

■■■■ ■■■ 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

■■■■ ■■■ 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

■■ ■■■ ■■■ 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

7.347E-03 0.0020 

2.829E-02 0.0079 

2.098E+00 0.5826 

1.281E-06 0.0000 

5.645E-17 0.0000 

7.139E-01 0.1982 

1.958E-01 0.0544 

9.639E-02 0.0268 

9.060E-02 0.0252 

3.708E-01 0.1030 

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 

■■■■■ ■■■ 

3.602E+00 1.0000 

*Sum of all water independent and dependent pathways. 

• 

• 



• RESRAD, Version 6.3 	T4 Limit ■ 180 days 
	

12/20/2006 12:39 Page 18 

Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

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

As mrem/yr and Fraction of Total Dose At t ■ 3.000E+02 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 

mrem/yr fract. mrem/yr tract. mrem/yr tract. mrem/yr fract. mrem/yr tract. mrem/yr fract. mrem/yr fract. 

3.802E-06 0.0000 4.298E-08 0.0000 0.000E+00 0.0000 3.243E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.763E-06 0.0000 

8.462E-08 0.0000 1.074E-09 0.0000 0.000E+00 0.0000 4.619E-05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.279E-06 0.0000 

1.111E+00 0.2542 1.090E-05 0.0000 0.000E+00 0.0000 5.898E-01 0.1350 0.000E+00 0.0000 0.000E+00 0.0000 5.505E-02 0.0126 

3.438E-17 0.0000 2.876E-21 0.0000 0.000E+00 0.0000 4.466E-18 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.719E-19 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

1.215E+00 0.2779 1.072E-03 0.0002 0.000E+00 0.0000 6.233E-01 0.1426 0.000E+00 0.0000 0.000E+00 0.0000 8.719E-02 0.0200 

1.635E-01 0.0374 6.868E-05 0.0000 0.000E+00 0.0000 2.895E-02 0.0066 0.000E+00 0.0000 0.000E+00 0.0000 3.200E-03 0.0007 

3.973E-03 0.0009 7.238E-04 0.0002 0.000E+00 0.0000 5.449E-02 0.0125 0.000E+00 0.0000 0.000E+00 0.0000 2.901E-02 0.0066 

7.331E-02 0.0168 5.389E-05 0.0000 0.000E+00 0.0000 6.789E-03 0.0016 0.000E+00 0.0000 0.000E+00 0.0000 2.485E-03 0.0006 

2.433E-01 0.0557 6.436E-04 0.0001 0.000E+00 0.0000 5.024E-02 0.0115 0.000E+00 0.0000 0.000E+00 0.0000 2.731E-02 0.0062 

■■■■■■■■■ ■■■■■■ ■■■■■■ ■=■■■■ mm■■■■■■■ ■=■■■■ 
■■■■■■■■■ ■■■■■■■■■ 

2.809E+00 0.6429 2.573E-03 0.0006 0.000E+00 0.0000 1.354E+00 0.3098 0.000E+00 0.0000 0.000E+00 0.0000 2.043E-01 0.0467 

Radio 

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

0-238 

■■■■■■■ 

Total 

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

As mrem/yr and Fraction of Total Dose At t ■ 3.000E+02 years 

Water Dependent Pathways 

Water 
	

Fish 	 Radon 	 Plant 	 Meat 	 Milk 	 All Pathways. 

mrem/yr tract. mrem/yr fract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract. 

0.000E+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 8.852E-06 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.256E-05 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.755E+00 0.4017 

0.000E+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 3.913E-17 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.926E+00 0.4408 

0.000E+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 1.958E-01 0.0448 

0.000E+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 8.820E-02 0.0202 

0.000E+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 8.264E-02 0.0189 

0.000E+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 3.215E-01 0.0736 

■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■=■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ 

0.000E+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 4.370E+00 1.0000 

Radio 

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

0-238 

■■■■■■■ 

Total 

.Sum of all water independent and dependent pathways. 

• 
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Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

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

	

As mrem/yr and Fraction of Total Dose At t 	1.000E+03 years 

Water Independent Pathways (Inhalation excludes radon) 

Ground 
	

Inhalation 	 Radon 	 Plant 	 Meat 	 Milk 	 Soil 

• 
Radio 

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

Ac-227 2.308E-16 0.0000 2.609E-18 0.0000 0.000E+00 0.0000 1.969E-16 0.0000 

Pb-210 2.340E-17 0.0000 2.969E-19 0.0000 0.000E+00 0.0000 1.277E-14 0.0000 

Ra-226 5.733E-01 0.0928 5.626E-06 0.0000 0.000E+00 0.0000 3.045E-01 0.0493 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-230 2.991E+00 0.4840 1.082E-03 0.0002 0.000E+00 0.0000 1.567E+00 0.2535 

Th-232 1.635E-01 0.0265 6.865E-05 0.0000 0.000E+00 0.0000 2.894E-02 0.0047 

0-234 	2.572E-02 0.0042 4.491E-04 0.0001 0.000E+00 0.0000 4.513E-02 0.0073 

0-235 	4.625E-02 0.0075 5.480E-05 0.0000 0.000E+00 0.0000 9.642E-03 0.0016 

0-238 	1.475E-01 0.0239 3.911E-04 0.0001 0.000E+00 0.0000 3.054E-02 0.0049 

Total 	3.947E+00 0.6387 2.051E-03 0.0003 0.000E+00 0.0000 1.986E+00 0.3213 

mrem/yr fract. mrem/yr tract. mrem/yr fract. 

0.000E+00 0.0000 0.000E+00 0.0000 1.070E-16 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 1.736E-15 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 2.842E-02 0.0046 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 1.751E-01 0.0283 

0.000E+00 0.0000 0.000E+00 0.0000 3.198E-03 0.0005 

0.000E+00 0.0000 0.000E+00 0.0000 1.899E-02 0.0031 

0.000E+00 0.0000 0.000E+00 0.0000 2.826E-03 0.0005 

0.000E+00 0.0000 0.000E+00 0.0000 1.659E-02 0.0027 

0.000E+00 0.0000 0.000E+00 0.0000 2.451E-01 0.0397 

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

As mrem/yr and Fraction of Total Dose At t - 1.000E+03 years 

Water Dependent Pathways 

Fish 	 Radon 	 Plant 	 Meat 	 Milk 	 All Patnways. Water 

Radio 

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

Ac-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0-234 	0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0-235 	0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0-238 	0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Total 	0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

*Sum of all water independent and dependent pathways. 

mrem/yr fract. mrem/yr tract. mrem/yr fract. mrem/yr fract. 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.374E-16 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.453E-14 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.062E-01 0.1466 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.734E+00 0.7660 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.957E-01 0.0317 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.029E-02 0.0146 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.877E-02 0.0095 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.951E-01 0.0316 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.180E+00 1.0000 

• 

• 



DSR(j.t) At Time in Years 	(mrem/yr)/(pCi/g) 

0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 

2.352E+00 2.274E+00 2.126E+00 1.680E+00 8.581E-01 8.163E-02 9.835E-05 5.971E-15 

1.930E+00 1.870E+00 1.756E+00 1.409E+00 7.515E-01 8.320E-02 1.546E-04 4.274E-14 

6.961E+00 6.954E+00 6.941E+00 6.895E+00 6.766E+00 6.333E+00 5.243E+00 2.707E+00 

3.492E-02 9.473E-02 2.071E-01 5.476E-01 1.181E+00 1.738E+00 1.509E+00 7.789E-01 

6.995E+00 7.049E+00 7.148E+00 7.443E+00 7.947E+00 8.071E+00 6.752E+00 3.486E+00 

4.188E+00 3.710E+00 2.913E+00 1.248E+00 1.109E-01 2.315E-05 7.071E-16 0.000E+00 

8.154E-01 1.974E+00 2.926E+00 2.029E+00 1.957E-01 4.089E-05 1.249E-15 0.000E+00 

5.003E+00 5.684E+00 5.838E+00 3.277E+00 3.066E-01 6.404E-05 1.956E-15 0.000E+00 

4.383E+00 3.051E+00 1.478E+00 1.170E-01 8.340E-05 8.064E-16 0.000E+00 0.000E+00 

3.181E-02 3.181E-02 3.181E-02 3.181E-02 3.180E-02 3.178E-02 3.172E-02 3.151E-02 

1.492E-03 4.504E-03 1.052E-02 3.150E-02 9.067E-02 2.891E-01 7.881E-01 1.942E+00 

5.462E-06 3.380E-05 1.651E-04 1.329E-03 9.119E-03 5.684E-02 1.9936 01 5.315E-01 

3.331E-02 3.635E-02 4.250E-02 6.464E-02 1.316E-01 3.777E-01 1.019E+00 2.505E+00 

1.557E-01 1.557E-01 1.557E-01 1.557E-01 1.557E-01 1.557E-01 1.556E-01 1.556E-01 

2.528E-01 7.274E-01 1.522E100 3.179E+00 4.312E+00 4.422E+00 4.421E+00 4.420E+00 

3.427E-02 2.087E-01 8.266E-01 3.075E+00 5.017E+00 5.212E+00 5.211E+00 5.209E+00 

4.427E-01 1.092E+00 2.504E+00 6.410E+00 9.484E+00 9.789E+00 9.788E+00 9.784E+00 

2.629E-02 2.628E-02 2.624E-02 2.611E-02 2.573E-02 2.447E-02 2.120E-02 1.283E-02 

1.484E-07 4.354E-07 1.007E-06 3.001E-06 8.644E-06 2.776E-05 7.730E-05 2.033E-04 

4.447E-09 3.141E-08 1.666E-07 1.488E-06 1.242E-05 1.297E-04 1.039E-03 7.943E-03 

1.302E-11 1.706E-10 1.814E-09 4.339E-08 8.971E-07 2.0466-05 2.386E-04 2.1146 03 

2.630E-02 2.628E-02 2.624E-02 2.611E-02 2.576E-02 2.465E-02 2.256E-02 2.309E-02 

4.133E-01 4.130E-01 4.125E-01 4.104E-01 4.046E-01 3.848E-01 3.336E-01 2.023E-01 

3.002E-05 9.216E-05 2.166E-04 6.492E-04 1.861E-03 5.832E-03 1.509E-02 3.023E-02 

2.943E-07 1.935E-06 9.746E-06 7.948E-05 5.406E-04 3.249E-03 1.065E-02 2.303E-02 

4.134E-01 4.131E-01 4.127E-01 4.111E-01 4.070E-01 3.939E-01 3.593E-01 2.555E-01 

1.272E-06 1.271E-06 1.269E-06 1.263E-06 1.245E-06 1.184E-06 1.027E-06 6.225E-07 

1.019E-01 1.018E-01 1.016E-01 1.011E-01 9.970E-02 9.483E-02 8.220E-02 4.984E-02 

3.727E-08 1.117E-07 2.603E-07 7.771E-07 2.225E-06 6.974E-06 1.807E-05 3.644E-05 

1.435E-13 9.720E-13 5.058E-12 4.474E-11 3.726E-10 3.909E-09 3.177E-08 2.548E-07 

3.133E-15 4.754E-14 5.573E-13 1.477E-11 3.574E-10 1.227E-08 2.913E-07 7.165E-06 

7.749E-18 2.077E-16 4.714E-15 3.314E-13 2.028E-11 1.626E-09 6.128E-08 1.852E-06 

1.019E-01 1.018E-01 1.016E-01 1.011E-01 9.970E-02 9.484E-02 8.222E-02 4.989E-02 0-238+1) 	DSR(j) 

Product 

(3) 

Thread 

Fraction 

Ac-227+D 1.000E+00 

Pb-210+D 1.000E+00 

Ra-226+D 1.000E+00 

Pb-210+D 1.000E+00 

EDSR(j) 

Ra-228+D 1.000E+00 

Th-228+D 1.000E+00 

EDSR(j) 

Th-228+D 1.000E+00 

Th-230 1.000E+00 

Ra-226+D 1.000E+00 

Pb-210+D 1.000E+00 

EDSR(j) 

Th-232 1.000E+00 

Ra-228+D 1.000E+00 

Th-228+D 1.000E+00 

EDSR(j) 

0-234 1.000E+00 

Th-230 1.000E+00 

Ra-226+D 1.000E+00 

Pb-210+D 1.000E+00 

DSR(j) 

0-235+0 1.000E+00 

Pa-231 1.000E+00 

Ac-227+D 1.000E+00 

EDSR(j) 

0-238 5.400E-05 

0-238+0 9.999E-01 

0-234 9.999E-01 

Th-230 9.999E-01 

Ra-226+D 9.999E-01 

Pb-210+D 9.999E-01 

Parent 

(i) 

Ac-227+D 

Pb-210+D 

Ra-226+D 

Ra-226+D 

Ra-226+D 

Ra-228+D 

Ra-228+D 

Ra-228+D 

Th-228+D 

Th-230 

Th-230 

Th-230 

Th-230 

• 
Th-232 

Th-232 

Th-232 

Th-232 

0-234 

0-234 

0-234 

U-234 

0-234 

0-235+0 

U-235+D 

0-235+D 

0-235+0 

U-238 

U-238+D 

(J-238+D 

0-238+0 

0-238+0 

U-238+D 
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Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Dose/Source Ratios Summed Over All Pathways 

Parent and Progeny Principal Radionuclide Contributions Indicated 

The DSR includes contributions from associated (half-life 5 180 days) daughters. 

• 
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Summary : DT-10- Onsite Resident 
	

File: DT-10-Onsite Resident.RAD 

Single Radionuclide Soil Guidelines G(i,t) in pCi/g 

Nuclide 

Basic Radiation Dose Limit - 2.500E+01 mrem/yr 

(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 

Ac-227 1.063E+01 1.099E+01 1.176E+01 1.488E+01 2.914E+01 3.063E+02 2.542E+05 *7.232E+13 

Pb-210 1.295E+01 1.337E+01 1.423E+01 1.774E+01 3.327E+01 3.005E+02 1.617E+05 *7.634E+13 

Ra-226 3.574E+00 3.547E+00 3.497E+00 3.359E+00 3.146E+00 3.098E+00 3.703E+00 7.173E+00 

Ra-228 4.997E+00 4.398E+00 4.282E+00 7.628E+00 8.155E+01 3.904E+05 *2.726E+14 *2.726E+14 

Th-228 5.704E+00 8.195E+00 1.691E+01 2.137E+02 2.997E+05 *8.195E+14 *8.195E+14 *8.195E+14 

Th-230 7.505E+02 6.878E+02 5.883E+02 3.868E+02 1.900E+02 6.619E+01 2.453E+01 9.981E+00 

Th-232 5.647E+01 2.290E+01 9.983E+00 3.900E+00 2.636E+00 2.554E+00 2.554E+00 2.555E+00 

U-234 9.508E+02 9.514E+02 9.528E+02 9.574E+02 9.706E+02 1.014E+03 1.108E+03 1.083E+03 

U-235 6.048E+01 6.051E+01 6.058E+01 6.081E+01 6.143E+01 6.347E+01 6.958E+01 9.784E+01 

0-238 2.454E+02 2.456E+02 2.460E+02 2.472E+02 2.507E+02 2.636E+02 3.041E+02 5.011E+02 

*At specific activity limit 

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 = 1.000E+03 years 

Nuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 

(i) (pCi/g) (years) (pCi/g) (pci/9) 

Ac-227 9.000E-02 0.000E+00 2.352E+00 1.063E+01 5.971E-15 *7.232E+13 

Pb-210 3.400E-01 0.000E+00 1.930E+00 1.295E+01 4.274E-14 *7.634E+13 

Ra-226 2.600E-01 65.3 t 0.1 8.175E+00 3.058E+00 3.486E+00 7.173E+00 

Ra-228 2.000E-02 2.199 ± 0.004 5.912E+00 4.229E+00 0.000E+00 *2.726E+14 

Th-228 7.000E-02 0.000E+00 4.383E+00 5.704E+00 0.0008+00 "8.195E+14 

Th-230 1.890E+00 1.000E+03 2.505E+00 9.981E+00 2.505E+00 9.981E+00 

Th-232 2.000E-02 103.5 ± 0.2 9.789E+00 2.554E+00 9.784E+00 2.555E+00 

U-234 3.910E+00 0.000E+00 2.630E-02 9.508E+02 2.309E-02 1.083E+03 

U-235 2.300E-01 0.000E+00 4.134E-01 6.048E+01 2.555E-01 9.784E+01 

U-238 3.910E+00 0.000E+00 1.019E-01 2.454E+02 4.989E-02 5.011E+02 

1=111■11•11M=1 	  mmmmmmmmm mmmmmmmmm =1.■:■1•711■11.  mmmmmmmmm 

*At specific activity limit 

• 

• 
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Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Individual Nuclide Dose Summed Over All Pathways 

Nuclide Parent THF(i) 

Parent Nuclide and Branch Fraction Indicated 

DOSE(j,t), 	mrem/yr 

(j) (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 

Ac-227 Ac-227 1.000E+00 2.116E-01 2.047E-01 1.914E-01 1.512E-01 7.723E-02 7.347E-03 8.852E-06 5.374E-16 

Ac-227 U-235 1.000E+00 6.770E-08 4.449E-07 2.242E-06 1.828E-05 1.243E-04 7.472E-04 2.451E-03 5.297E-03 

Ac-227 EDOSE(J) 2.116E-01 2.047E-01 1.914E-01 1.513E-01 7.735E-02 8.094E-03 2.459E-03 5.297E-03 

Pb-210 Pb-210 1.000E+00 6.562E-01 6.359E-01 5.972E-01 4.792E-01 2.555E-01 2.829E-02 5.256E-05 1.453E-14 

Pb-210 Ra-226 1.000E+00 9.079E-03 2.463E-02 5.386E-02 1.424E-01 3.071E-01 4.518E-01 3.922E-01 2.025E-01 

Pb-210 Th-230 1.000E+00 1.032E-05 6.388E-05 3.120E-04 2.512E-03 1.723E-02 1.074E-01 3.767E-01 1.004E+00 

Pb-210 U-234 1.000E+00 5.092E-11 6.669E-10 7.092E-09 1.697E-07 3.508E-06 8.000E-05 9.328E-04 8.265E-03 

Pb-210 13-238 9.999E-01 3.030E-17 8.121E-16 1.843E-14 1.296E-12 7.930E-11 6.357E-09 2.396E-07 7.242E-06 

Pb-210 EDOSE(j) 6.653E-01 6.606E-01 6.513E-01 6.241E-01 5.798E-01 5.876E-01 7.699E-01 1.215E+00 

Ra-226 Ra-226 1.000E+00 1.810E+00 1.808E+00 1.805E+00 1.793E+00 1.759E+00 1.647E+00 1.363E+00 7.037E-01 

Ra-226 Th-230 1.000E+00 2.820E-03 8.512E-03 1.989E-02 5.954E-02 1.714E-01 5.464E-01 1.489E+00 3.670E+00 

Ra-226 U-234 1.000E+00 1.739E-08 1.228E-07 6.513E-07 5.817E-06 4.854E-05 5.071E-04 4.062E-03 3.106E-02 

Ra-226 U-238 9.999E-01 1.225E-14 1.859E-13 2.179E-12 5.774E-11 1.397E-09 4.796E-08 1.139E-06 2.802E-05 

Ra-226 EDOSE(j) 1.813E+00 1.817E+00 1.825E+00 1.852E+00 1.931E+00 2.194E+00 2.857E+00 4.405E+00 

Ra-228 Ra-228 1.000E+00 8.376E-02 7.421E-02 5.825E-02 2.496E-02 2.217E-03 4.629E-07 1.414E-17 0.000E+00 

Ra-228 Th-232 1.000E+00 5.055E-03 1.455E-02 3.044E-02 6.359E-02 8.624E-02 8.844E-02 8.843E-02 8.839E-02 

Ra-228 EDOEE(j) 8.881E-02 8.876E-02 8.869E-02 8.855E-02 8.845E-02 8.844E-02 8.843E-02 8.839E-02 

Th-228 Ra-228 1.000E+00 1.631E-02 3.947E-02 5.852E-02 4.059E-02 3.914E-03 8.179E-07 2.498E-17 0.000E+00 

Th-228 Th-228 1.000E+00 3.068E-01 2.136E-01 1.035E-01 8.191E-03 5.838E-06 5.645E-17 0.000E+00 0.000E+00 

Th-228 Th-232 1.000E+00 6.854E-04 4.174E-03 1.653E-02 6.149E-02 1.003E-01 1.042E-01 1.042E-01 1.042E-01 

Th-228 EDOSE(j) 3.238E-01 2.572E-01 1.785E-01 1.103E-01 1.043E-01 1.042E-01 1.042E-01 1.042E-01 

Th-230 Th-230 1.000E+00 6.012E-02 6.012E-02 6.012E-02 6.012E-02 6.011E-02 6.007E-02 5.995E-02 5.955E-02 

Th-230 U-234 1.000E+00 5.801E-07 1.702E-06 3.938E-06 1.174E-05 3.380E-05 1.085E-04 3.022E-04 7.950E-04 

Th-230 U-238 9.999E-01 5.610E-13 3.801E-12 1.978E-11 1.749E-10 1.457E-09 1.528E-08 1.242E-07 9.964E-07 

Th-230 EDOSE(j) 6.012E-02 6.013E-02 6.013E-02 6.013E-02 6.014E-02 6.017E-02 6.025E-02 6.035E-02 

Th-232 Th-232 1.000E+00 3.113E-03 3.113E-03 3.113E-03 3.113E-03 3.113E-03 3.113E-03 3.113E-03 3.111E-03 

U-234 U-234 1.000E+00 1.028E-01 1.027E-01 1.026E-01 1.021E-01 1.006E-01 9.569E-02 8.290E-02 5.017E-02 

U-234 U-238 9.999E-01 1.457E-07 4.369E-07 1.018E-06 3.038E-06 8.700E-06 2.727E-05 7.065E-05 1.425E-04 

U-234 EDOSE(j) 1.028E-01 1.027E-01 1.026E-01 1.021E-01 1.006E-01 9.572E-02 8.297E-02 5.031E-02 

U-235 13-235 1.000E+00 9.507E-02 9.500E-02 9.487E-02 9.439E-02 9.305E-02 8.851E-02 7.672E-02 4.652E-02 

Pa-231 13-235 1.000E+00 6.904E-06 2.120E-05 4.981E-05 1.493E-04 4.281E-04 1.341E-03 3.470E-03 6.954E-03 

13-238 13-238 5.400E-05 4.974E-06 4.971E-06 4.964E-06 4.939E-06 4.869E-06 4.631E-06 4.014E-06 2.434E-06 

13-238 U-238 9.999E-01 3.983E-01 3.980E-01 3.974E-01 3.954E-01 3.898E-01 3.708E-01 3.214E-01 1.949E-01 

(3-238 EDOSE(j) 3.983E-01 3.980E-01 3.974E-01 3.954E-01 3.898E-01 3.708E-01 3.214E-01 1.949E-01 

THF(i) is the thread fraction of the parent nuclide. 

• 
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Summary : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Individual Nuclide Soil Concentration 

Parent Nuclide and Branch Fraction Indicated 

Nuclide Parent THF(i) S(j,t), pCi/g 

(j) (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 

Ac-227 Ac-227 1.000E+00 9.000E-02 8.703E-02 8.137E-02 6.431E-02 3.284E-02 3.124E-03 3.764E-06 2.285E-16 

Ac-227 U-235 1.000E+00 0.000E+00 7.656E-08 6.733E-07 6.912E-06 5.038E-05 3.099E-04 1.022E-03 2.212E-03 

Ac-227 ES(j): 9.000E-02 8.703E-02 8.137E-02 6.432E-02 3.289E-02 3.434E-03 1.026E-03 2.212E-03 

Pb-210 Pb-210 1.000E+00 3.400E-01 3.295E-01 3.094E-01 2.483E-01 1.324E-01 1.466E-02 2.723E-05 7.529E-15 

Pb-210 Ra-226 1.000E+00 0.000E+00 7.952E-03 2.310E-02 6.900E-02 1.544E-01 2.297E-01 1.996E-01 1.030E-01 

Pb-210 Th-230 1.000E+00 0.000E+00 1.259E-05 1.109E-04 1.145E-03 8.476E-03 5.421E-02 1.912E-01 5.107E-01 

Pb-210 U-234 1.000E+00 0.000E+00 7.834E-11 2.081E-09 7.284E-08 1.689E-06 4.011E-05 4.725E-04 4.199E-03 

Pb-210 U-238 9.999E-01 0.000E+00 5.561E-17 4.444E-15 5.239E-13 3.742E-11 3.166E-09 1.211E-07 3.677E-06 

Pb-210 ES(j): 3.400E-01 3.374E-01 3.326E-01 3.184E-01 2.953E-01 2.986E-01 3.913E-01 6.179E-01 

Ra-226 Ra-226 1.000E+00 2.600E-01 2.598E-01 2.593E-01 2.576E-01 2.527E-01 2.366E-01 1.958E-01 1.011E-01 

Ra-226 Th-230 1.000E+00 0.000E+00 8.184E-04 2.453E-03 8.149E-03 2.422E-02 7.809E-02 2.136E-01 5.268E-01 

Ra-226 0-234 1.000E+00 0.000E+00 7.620E-09 6.850E-08 7.582E-07 6.748E-06 7.212E-05 5.816E-04 4.457E-03 

Ra-226 0-238 9.999E-01 0.000E+00 7.200E-15 1.942E-13 7.161E-12 1.911E-10 6.788E-09 1.628E-07 4.018E-06 

Ra-226 ES(i): 2.600E-01 2.606E-01 2.617E-01 2.657E-01 2.(W6-01 3.147E-01 4.1006 01 6.321E-01 

Ra-228 Ra-228 1.000E+00 2.000E-02 1.772E-02 1.391E-02 5.960E-03 5.294E-04 1.105E-07 3.377E-18 0.000E+00 

Ra-228 Th-232 1.000E+00 0.000E+00 2.271E-03 6.065E-03 1.398E-02 1.939E-02 1.991E-02 1.991E-02 1.990E-02 

Ra-228 ES (j): 2.000E-02 1.999E-02 1.997E-02 1.994E-02 1.992E-02 1.991E-02 1.991E-02 1.990E-02 

Th-228 Ra-228 1.000E+00 0.000E+00 5.704E-03 1.076E-02 8.149E-03 7.945E-04 1.660E-07 5.071E-18 0.000E+00 

Th-228 Th-228 1.000E+00 7.000E-02 4.872E-02 2.361E-02 1.869E-03 1.332E-06 1.288E-17 0.000E+00 0.000E+00 

Th-228 Th-232 1.000E+00 0.000E+00 3.728E-04 2.485E-03 1.127E-02 1.912E-02 1.991E-02 1.991E-02 1.990E-02 

Th-228 ES(j): 7.000E-02 5.480E-02 3.685E-02 2.129E-02 1.992E-02 1.991E-02 1.991E-02 1.990E-02 

Th-230 Th-230 1.000E+00 1.890E+00 1.890E+00 1.890E+00 1.890E+00 1.889E+00 1.886E+00 1.885E+00 1.872E+00 

Th-230 U-234 1.000E+00 0.000E+00 3.518E-05 1.055E-04 3.507E-04 1.044E-03 3.395E-03 9.486E-03 2.498E-02 

Th-230 0-238 9.999E-01 0.000E+00 4.987E-11 4.484E-10 4.965E-09 4.426E-08 4.755E-07 3.892E-06 3.130E-05 

Th-230 ES(j): 1.890E+00 1.890E+00 1.890E+00 1.890E+00 1.891E+00 1.892E+00 1.894E+00 1.897E+00 

Th-232 Th-232 1.000E+00 2.000E-02 2.000E-02 2.000E-02 2.000E-02 2.000E-02 2.000E-02 2.000E-02 1.999E-02 

U-234 0-234 1.000E+00 3.910E+00 3.907E+00 3.902E+00 3.882E+00 3.827E+00 3.639E+00 3.153E+00 1.908E+00 

U-234 0-238 9.999E-01 0.000E+00 1.108E-05 3.318E-05 1.100E-04 3.255E-04 1.032E-03 2.682E-03 5.416E-03 

U-234 ES(j): 3.910E+00 3.907E+00 3.902E+00 3.882E+00 3.827E+00 3.640E+00 3.155E+00 1.913E+00 

0-235 U-235 1.000E+00 2.300E-01 2.298E-01 2.295E-01 2.284E-01 2.251E-01 2.141E-01 1.856E-01 1.125E-01 

Pa-231 U-235 1.000E+00 0.000E+00 4.863E-06 1.457E-05 4.831E-05 1.429E-04 4.526E-04 1.174E-03 2.356E-03 

0-238 U-238 5.400E-05 2.111E-04 2.110E-04 2.107E-04 2.096E-04 2.067E-04 1.966E-04 1.704E-04 1.033E-04 

0-238 U-238 9.999E-01 3.910E+00 3.907E+00 3.901E+00 3.882E+00 3.827E+00 3.640E+00 3.155E+00 1.913E+00 

0-238 ES(i): 3.910E+00 3.907E+00 3.902E+00 3.882E+00 3.827E+00 3.640E+00 3.155E+00 1.913E+00 

THE(i) is the thread fraction of the parent nuclide. 

• 

• 

RESCALC.EXE execution time = 	4.41 seconds 
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EXCESS CANCER RISK: All Nuclides Summed, All Pathways Summed 

Years 

-e- Ac-227 —0— PD-210 -13- Ra 226 --6r- Ra 228 —V— Th-228 —X— Th-230 —X— Th 232 --I— U-234 —iv U-235 4- U-238 —6— Total 

DT-10-Onsite Resident.RAD 12/20/2006 12:49 GRAPHICS.ASC Includes All Pathways 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Cancer Risk Slope Factors Summary Table 

Risk Library: FGR 13 Morbidity 

Parameter 

Current 

Value 

Base 

Case. 

Parameter 

Name 

I  Ground external radiation slope factors, 	1/yr per 	(pCi/g): 

I 	Ac-227+D 1.47E-06 3.48E-10 SLPF( 1,1) 

I 	Pa-231 1.39E-07 1.39E-07 SLPF( 2,1) 

I 	Pb-210+D 4.21E-09 1.41E-09 SLPF( 3,1) 

Ra-226+D 8.49E-06 2.29E-08 SLPF( 4,1) 

I 	Ra-228+D 4.53E-06 0.00E+00 SLPF( 5,1) 

I  Th-228+D 7.76E-06 5.59E-09 SLPF( 6,1) 

I 	Th-230 8.19E-10 8.19E-10 SLPF( 7,1) 

I 	Th-232 3.42E-10 3.42E-10 SLPF( 8,1) 

0-234 2.52E-10 2.52E-10 SLPF( 9,1) 

I 	U-235+D 5.43E-07 5.18E-07 SLPF( 10,1) 

I 	0-238 4.99E-11 4.99E-11 SLPF( 11,1) 

I 	)J-238+D 1.14E-07 4.99E-11 SLPF( 12,1) 

I 	Inhalation, 	slope factors, 	1/(pCi): 

I  Ac-227+D 2.13E-07 1.49E-07 SLPF( 1,2) 

I 	Pa-231 7.62E-08 7.62E-08 SLPF( 2,2) 

I Pb-210+0 3.08E-08 1.58E-08 SLPF( 3,2) 

I 	Ra-226+D 2.83E-08 2.82E-08 SLPF( 4,2) 

I  Ra-228+D 4.37E-08 4.37E-08 SLPF( 5,2) 

I 	Th-228+D 1.44E-07 1.32E-07 SLPF( 6,2) 

I 	Th-230 3.40E-08 3.40E-08 SLPF( 7,2) 

I 	Th-232 4.33E-08 4.33E-08 SLPF( 8,2) 

0-234 2.78E-08 2.78E-08 SLPF( 9,2) 

I  U-235+D 2.50E-08 2.50E-08 SLPF( 10,2) 

I 	0-238 2.36E-08 2.36E-08 SLPF( 11,2) 

I 	0-238+0 2.36E-08 2.36E-08 SLPF( 12,2) 

I 	Food ingestion, 	slope factors, 	1/(pCi): 

Ac-227+D 6.53E-10 2.45E-10 SLPF( 1,3) 

I 	Pa-231 2.26E-10 2.26E-10 SLPF( 2,3) 

I 	Ph-210+D 3.44E-09 1.18E-09 SLPF( 3,3) 

I 	Ra-226+D 5.15E-10 5.14E-10 SLPF( 4,3) 

I 	Ra-228+D 1.43E-09 1.43E-09 SLPF( 5,3) 

I 	Th-228+D 4.22E-10 1.48E-10 SLPF( 6,3) 

I 	Th-230 1.19E-10 1.19E-10 SLPF( 7,3) 

I 	Th-232 1.33E-10 1.33E-10 SLPF( 8,3) 

0-234 9.55E-11 9.55E-11 SLPF( 9,3) 

I 	0-235+0 9.76E-11 9.44E-11 SLPF( 10,3) 

I 	0-238 8.66E-11 8.66E-11 SLPF( 11,3) 

I 	0-238+0 1.21E-10 8.66E-11 SLPF( 12,3) 

I  Water ingestion, 	slope factors, 	1/(pCi): 

Ac-227+D 4.86E-10 2.01E-10 SLPF( 1,4) 

I 	Pa-231 1.73E-10 1.73E-10 SLPF( 2,4) 

I 	Pb- 210+D 2.66E - 09 A AIP - 10 u.rm 9,4) 

Ka -ezb+0 3.86E-10 3.85E-10 SLPF( 4,4) 

I  Ra-228+D 1.04E-09 1.04E-09 SLPF( 5,4) 

I  Th-228+D 2.99E-10 1.07E-10 SLPF( 6,4) 

I 	Th-230 9.10E-11 9.10E-11 SLPF( 7,4) 

I 	Th-232 1.01E-10 1.016-10 SLPF( 8,4) 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Cancer Risk Slope Factors Summary Table (continued) 

Risk Library: FGR 13 Morbidity 

	

Current 	Base 	Parameter 

Menu 	 Parameter 	 I 	Value 	I 	Case. 	Name 

Sf-3 0-234 I 	7.07E-11 7.07E-11 I 	SLPF( 	9,4) 

Sf-3 I 	0-235+D I 	7.18E-11  I 	6.96E-11  I 	SLPF( 	10,4) 

Sf-3 I 	0-238 I 	6.40E-11  I 	6.40E-11  I 	SLPF( 	11,4) 

Sf-3 I 	0-238+0 I 	8.71E-11 6.40E-11 I 	SLPF( 	12,4) 

Sf-3 I 	Soil ingestion, 	slope factors, 	1/(pCi): 

Sf-3 I  Ac-227+D I 	6.53E-10  I 	2.45E-10  I 	SLPF( 	1,5) 

Sf-3 Pa-231 I 	2.26E-10  I 	2.26E-10  I 	SLPF( 	2,5) 

Sf-3 I 	Pb-210+D I 	3.44E-09  I 	1.18E-09 SLPF( 	3,5) 

Sf-3 I  Ra-226+D I 	5.15E-10  I 	5.14E-10  I 	SLPF( 	4,5) 

Sf-3 Ra-228+D I 	1.43E-09 1.43E-09 I 	SLPF( 	5,5) 

Sf-3 J  Th-228+D I 	4.22E-10 1.48E-10 I 	SLPF( 	6,5) 

Sf-3 Th-230 I 	1.19E-10 1.19E-10 I 	SLPF( 	7,5) 

Sf-3 I 	Th-232 I 	1.33E-10  I 	1.33E-10  I 	SLPF( 	8,5) 

Sf-3 0-234 I 	9.55E-11  I 	9.55E-11  I 	SLPF( 	9,5) 

Sf-3 I 	U-235+D I 	9.76C 	11 I 	9.44E-11  I 	SLPF( 	10,5) 

Sf-3 I 	0-238 I 	8.66E-11  I 	8.66E-11  I 	SLPF( 	11,5) 

Sf-3 0-238+0 I 	1.21E-10  I 	8.66E-11  I 	SLPF( 	12,5) 

Sf-Rn 	I  Radon Inhalation slope factors, 	1/(pCi): 

Sf-Rn 	Rn-222 1.80E-12 1.80E-12 SLPFRN(1,1) 

Sf-Rn 	P0-218 3.70E-12 I 	3.70E-12  I 	SLPFRN(1,2) 

Sf-Rn 	I 	Pb-214 6.20E-12 I 	6.20E-12  I 	SLPFRN(1,3) 

Sf-Rn 	I 	Bi-214 1.50E-11 I 	1.50E-11 SLPFRN(1,4) 

Sf-Rn 	Rn-220 1.90E-13 I 	1.90E-13 SLPFRN(2,1) 

Sf-Rn 	Po-216 3.00E-15 I 	3.00E-15 SLPFRN(2,2) 

Sf-Rn 	I 	Pb-212 3.90E-11 I 	3.90E-11  I 	SLPFRN( 2 ,3) 
Sf-Rn I Bi-212 3.70E-11 I 	3.70E-11  I 	SLPFRN(2,4) 

Sf-Rn 	I  Radon K factors, 	(mrem/WLM): 

Sf-Rn I  Rn-222 Indoor 7.60E+02 I 	7.60E+02 KFACTR(1,1) 

Sf-Rn 	Rn-222 Outdoor 5.70E+02 I 	5.70E+02  I 	KFACTR(1,2) 

Sf-Rn 	Rn-220 Indoor 1.50E+02 I 	1.50E+02 KFACTR(2,1) 

Sf-Rn I Rn-220 Outdoor 2.50E+02 I 	2.50E+02  I 	KFACTR(2,2) 

*Base Case means Default.Lib w/o Associate Nuclide contributions. 

• 

• 

• 
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410 	
Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Risk Slope and Environmental Transport Factors for the Ground Pathway 

Nuclide 	Slope(i) . 	 ETFG(i,t) At Time in Years 	(dimensionless) 

(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 

Ac-227 3.480E-10 5.157E-01 5.157E-01 5.157E-01 5.157E-01 5.157E-01 5.157E-01 5.157E-01 5.157E-01 

Ac-228 4.530E-06 5.076E-01 5.076E-01 5.076E-01 5.076E-01 5.076E-01 5.076E-01 5.076E-01 5.076E-01 

At-218 3.570E-09 5.228E-01 5.228E-01 5.228E-01 5.228E-01 5.228E-01 5.228E-01 5.228E-01 5.228E-01 

Bi-210 2.760E-09 5.094E-01 5.094E-01 5.094E-01 5.094E-01 5.094E-01 5.094E-01 5.094E-01 5.094E-01 

Bi-211 1.880E-07 5.096E-01 5.096E-01 5.096E-01 5.096E-01 5.096E-01 5.096E-01 5.096E-01 5.096E-01 

Bi-212 8.870E-07 5.055E-01 5.055E-01 5.055E-01 5.055E-01 5.055E-01 5.055E-01 5.055E-01 5.055E-01 

Bi-214 7.480E-06 5.067E-01 5.067E-01 5.067E-01 5.067E-01 5.067E-01 5.067E-01 5.067E-01 5.067E-01 

Fr-223 1.400E-07 5.122E-01 5.122E-01 5.122E-01 5.122E-01 5.122E-01 5.122E-01 5.122E-01 5.122E-01 

Pa-231 1.390E-07 5.097E-01 5.097E-01 5.097E-01 5.097E-01 5.097E-01 5.097E-01 5.097E-01 5.097E-01 

Pa-234 8.710E-06 5.067E-01 5.067E-01 5.067E-01 5.067E-01 5.067E-01 5.067E-01 5.067E-01 5.067E-01 

Pa-234m 6.870E-08 5.063E-01 5.063E-01 5.063E-01 5.063E-01 5.063E-01 5.063E-01 5.063E-01 5.063E-01 

Pb-210 1.410E-09 5.286E-01 5.286E-01 5.286E-01 5.286E-01 5.286E-01 5.286E-01 5.286E-01 5.286E-01 

Pb-211 2.290E-07 5.067E-01 5.067E-01 5.067E-01 5.067E-01 5.067E-01 5.067E-01 5.067E-01 5.067E-01 

Pb-212 5.090E-07 5.129E-01 5.129E-01 5.129E-01 5.129E-01 5.129E-01 5.129E-01 5.129E-01 5.129E-01 

Pb-214 9.820E-07 5.093E-01 5.093E-01 5.093E-01 5.093E-01 5.093E-01 5.093E-01 5.093E-01 5.093E-01 

Po-210 3.950E-11 5.062E-01 5.062E-01 5.062E-01 5.062E-01 5.062E-01 5.062E-01 5.062E-01 5.062E-01 

Po-211 3.580E-08 5.046E-01 5.046E-01 5.046E-01 5.046E-01 5.046E-01 5.046E-01 5.046E-01 5.046E-01 

Po-212 0.000E+00 0.000E+00 0.000E+00 0.000F+nn n.0006+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 

Po-214 3.860E-10 5.046E-01 5.046E-01 5.046E-01 5.046E-01 5.046E-01 5.046E-01 5.046E-01 5.046E-01 

Po-215 7.480E-10 5.073E-01 5.073E-01 5.073E-01 5.073E-01 5.073E-01 5.073E-01 5.073E-01 5.073E-01 

Po-216 7.870E-11 5.062E-01 5.062E-01 5.062E-01 5.062E-01 5.062E-01 5.062E-01 5.062E-01 5.062E-01 

Po-218 4.260E-11 5.062E-01 5.062E-01 5.062E-U1 5.062E-01 5.062E-01 5.062E-01 5.062E-01 5.062E-01 

Ra-223 4.340E-07 5.119E-01 5.119E-01 5.119E-01 5.119E-01 5.119E-01 5.119E-01 5.119E-01 5.119E-01 

Ra-224 3.720E-08 5.121E-01 5.121E-01 5.121E-01 5.121E-01 5.121E-01 5.121E-01 5.121E-01 5.121E-01 

Ra-226 2.290E-08 5.133E-01 5.133E-01 5.133E-01 5.133E-01 5.133E-01 5.133E-01 5.133E-01 5.133E-01 

Ra-228 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 

Rn-219 2.250E-07 5.095E-01 5.095E-01 5.095E-01 5.095E-01 5.095E-01 5.095E-01 5.095E-01 5.095E-01 

Rn-220 1.700E-09 5.052E-01 5.052E-01 5.052E-01 5.052E-01 5.052E-01 5.052E-01 5.052E-01 5.052E-01 

Rn-222 1.740E-09 5.052E-01 5.052E-01 5.052E-01 5.052E-01 5.052E-01 5.052E-01 5.052E-01 5.052E-01 

Th-227 3.780E-07 5.125E-01 5.125E-01 5.125E-01 5.125E-01 5.125E-01 5.125E-01 5.125E-01 5.125E-01 

Th-228 5.590E-09 5.148E-01 5.148E-01 5.148E-01 5.148E-01 5.148E-01 5.148E-01 5.148E-01 5.148E-01 

Th-230 8.190E-10 5.167E-01 5.167E-01 5.167E-01 5.167E-01 5.167E-01 5.167E-01 5.167E-01 5.167E-01 

Th-231 2.450E-08 5.173E-01 5.173E-01 5.173E-01 5.173E-01 5.173E-01 5.173E-01 5.173E-01 5.173E-01 

Th-232 3.420E-10 5.193E-01 5.193E-01 5.193E-01 5.193E-01 5.193E-01 5.193E-01 5.193E-01 5.193E-01 

Th-234 1.630E-08 5.180E-01 5.180E-01 5.180E-01 5.180E-01 5.180E-01 5.180E-01 5.180E-01 5.180E-01 

T1-207 1.520E-08 5.069E-01 5.069E-01 5.069E-01 5.069E-01 5.069E-01 5.069E-01 5.069E-01 5.069E-01 

T1-208 1.760E-05 5.081E-01 5.081E-01 5.081E-01 5.081E-01 5.081E-01 5.081E-01 5.081E-01 5.081E-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 5.196E-01 5.196E-01 5.196E-01 5.196E-01 5.196E-01 5.196E-01 5.196E-01 5.196E-01 

U-235 5.180E-07 5.131E-01 5.131E-01 5.131E-01 5.131E-01 5.131E-01 5.131E-01 5.131E-01 5.131E-01 

U-238 4.990E-11 5.338E-01 5.338E-01 5.338E-01 5.338E-01 5.338E-01 5.338E-01 5.338E-01 5.338E-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-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (0 

Radio 

Nuclide 

As pCi/yr at t 	0.000E+00 years 

Water Independent Pathways (Inhalation w/o radon) 	 Water Dependent Pathways 

Total 

Ingestion* Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk 

Ac-227 1.554E-04 5.329E+00 0.000E+00 0.000E+00 2.897E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 8.226E+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 5.872E-04 8.052E+01 0.000E+00 0.000E+00 1.094E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 9.146E+01 

Ra-226 4.490E-04 2.463E+02 0.000E+00 0.000E+00 8.369E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.546E+02 

Ra-228 3.454E-05 1.894E+01 0.000E+00 0.000E+00 6.438E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.959E+01 

Th-228 1.209E-04 1.659E+00 0.000E+00 0.000E+00 2.253E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.912E+00 

Th-230 3.264E-03 4.478E+01 0.000E+00 0.000E+00 6.084E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.056E+02 

Th-232 3.454E-05 4.739E-01 0.000E+00 0.000E+00 6.438E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.118E+00 

U-234 6.752E-03 2.315E+02 0.000E+00 0.000E+00 1.259E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.574E+02 

U-235 3.972E-04 1.362E+01 0.000E+00 0.000E+00 7.403E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.102E+01 

U-238 6.752E-03 2.315E+02 0.000E+00 0.000E+00 1.259E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.574E+02 
i■Elecal=■■ 

• 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 QINT9W(irn,i,t) for Inhalation of 

Radon and its Decay Products as pCi/yr at t= 0.000E+00 years 

Radionuclides 

Radon 

Pathway 	Rn-222 	Po-218 	Pb-214 	Bi-214 	Rn-220 	Po-216 	Pb-212 	Bi-212 

Water-id. 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-i. -- Water-independent 	Water-dep. -- Water-dependent 

• 

• 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.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 

Radio-

Nuclide 

Ground 

Water Independent Pathways 	(Inhalation excludes radon) 

Inhalation 	 Plant 	 Meat 	 Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

Ac-227 1.274E-06 0.0195 6.254E-10 0.0000 6.579E-08 0.0010 0.000E+00 0.0000 0.000E+00 0.0000 3.576E-08 0.0005 

Pa-231 1.529E-10 0.0000 2.840E-13 0.0000 1.153E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.570E-11 0.0000 

Pb-210 2.038E-08 0.0003 4.985E-10 0.0000 7.674E-06 0.1174 0.000E+00 0.0000 0.000E+00 0.0000 1.040E-06 0.0159 

Ra-226 3.466E-05 0.5303 3.933E-10 0.0000 3.927E-06 0.0601 0.000E+00 0.0000 0.000E+00 0.0000 1.335E-07 0.0020 

Ra-228 1.375E-06 0.0210 4.519E-11 0.0000 8.086E-07 0.0124 0.000E+00 0.0000 0.000E+00 0.0000 2.759E-08 0.0004 

Th-228 2.905E-06 0.0444 1.832E-10 0.0000 1.026E-08 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 1.001E-08 0.0002 

Th-230 2.400E-08 0.0004 3.330E-09 0.0001 1.599E-07 0.0024 0.000E+00 0.0000 0.000E+00 0.0000 2.172E-07 0.0033 

Th-232 1.066E-10 0.0000 4.487E-11 0.0000 1.891E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.569E-09 0.0000 

0-234 1.520E-08 0.0002 5.571E-09 0.0001 6.563E-07 0.0100 0.000E+00 0.0000 0.000E+00 0.0000 3.567E-07 0.0055 

U-235 1.901E-06 0.0291 2.947E-10 0.0000 3.947E-08 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 2.146E-08 0.0003 

U-238 6.700E-06 0.1025 4.736E-09 0.0001 8.289E-07 0.0127 0.000E+00 0.0000 0.000E+00 0.0000 4.505E-07 0.0069 

Total 4.888E-05 0.7478 1.572E-08 0.0002 1.417E-05 0.2168 0.000E+00 0.0000 0.000E+00 0.0000 2.296E-06 0.0351 

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 1.377E-06 0.0211 

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 2.842E-10 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 8.735E-06 0.1336 

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 3.8736-0C 0.5925 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.212E-06 0.0338 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.925E-06 0.0448 

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 4.044E-07 0.0062 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.611E-09 0.0001 

0-234 	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 1.034E-06 0.0158 

0-235 	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 1.962E-06 0.0300 

0-238 	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 7.985E-06 0.1222 

■■■■■■■ ■■■■■=■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■= ■■■■■■■■■ ■■■■■■ 

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 6.536E-05 1.0000 

Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

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 

• 
Radionuclides 

Radon 

Pathway Rn-222 	P0-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Si-212 

Water-id. 

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 

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 

Total 

Water-id. 

0.000E+00 	0.000E+00 

ww Water-independent 

0.000E+00 

Water-dep. 

0.000E+00 

ww Water-dependent 

0.000E+00 0.000E+00 0.000E+00 

Total Excess Cancer Risk CNRSI(i,P,t)*** for Initially Existent Radionuclides (i) and Pathways (p) 

Radio-

Nuclide 

Ground 

and Fraction of Total Risk at tw 0.000E+00 years 

Water Independent Pathways 	(Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk 

Ac-227 1.274E-06 0.0195 6.252E-10 0.0000 0.000E+00 0.0000 6.577E-08 0.0010 0.000E+00 0.0000 0.000E+00 0.0000 3.575E-08 0.0005 

Pb-210 1.434E-08 0.0002 3.507E-10 0.0000 0.000E+00 0.0000 5.384E-06 0.0824 0.000E+00 0.0000 0.000E+00 0.0000 7.318E-07 0.0112 

Ra-226 3.310E-05 0.5064 5.184E-10 0.0000 0.000E+00 0.0000 5.965E-06 0.0913 0.000E+00 0.0000 0.000E+00 0.0000 4.257E-07 0.0065 

Ra-228 9.956E-07 0.0152 5.161E-11 0.0000 0.000E+00 0.0000 2.206E-07 0.0034 0.000E+00 0.0000 0.000E+00 0.0000 9.575E-09 0.0001 

Th-228 7.622E-07 0.0117 4.806E-11 0.0000 0.000E+00 0.0000 1.934E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.627E-09 0.0000 

Th-230 

Th-232 

1.595E-06 

2.523E-06 

0.0244 

0.0386 

3.351E-09 

1.735E-10 

0.0001 

0.0000 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

4.127E-07 

5.981E-07 

0.0063 

0.0092 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

2.333E-07 

2.797E-08 

0.0036 

0.0004 
• 

U-234 1.549E-08 0.0002 5.572E-09 0.0001 0.000E+00 0.0000 6.564E-07 0.0100 0.000E+00 0.0000 0.000E+00 0.0000 3.568E-07 0.0055 

0-235 1.902E-06 0.0291 2.952E-10 0.0000 0.000E+00 0.0000 3.961E-08 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 2.148E-08 0.0003 

U-238 6.700E-06 0.1025 4.736E-09 0.0001 0.000E+00 0.0000 8.289E-07 0.0127 0.000E+00 0.0000 0.000E+00 0.0000 4.506E-07 0.0069 

Total 4.888E-05 0.7478 1.572E-08 0.0002 0.000E+00 

wwwwww 

0.0000 

wwwwwwwww 

1.417E-05 0.2168 0.000E+00 0.0000 0.000E+00 0.0000 2.296E-06 0.0351 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Total Excess Cancer Risk CNRSI(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 Moat Milk All pathways 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

0.000E+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-06 0.0211 

0.000E+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 6.131E-06 0.0938 

0.000E+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 3.949E-05 0.6042 

0.000E+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 1.226E-06 0.0188 

0.000E+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 7.668E-07 0.0117 

0.000E+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 2.244E-06 0.0343 

0.000E+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 3.149E-06 0.0482 

0.000E+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 1.034E-06 0.0158 

0.000E+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 1.963E-06 0.0300 

0.000E+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 7.985E-06 0.1222 

■■=■■= ■■=■ =■■= ■=■■■■ ■■■■■ ■■■■=.=■ .=====■ 

0.000E+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 6.536E-05 1.0000 

Radio 

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

0-238 

=■■=■■=m 

Total 

...CNRSI(i,p,t) includes contribution from decay daughter radionuclides 

• 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.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 

Nuclide Inhalation 	Plant 

	

Ac-227 	1.503E-04 5.154E+00 

	

Pa-231 	8.398E-09 1.122E-03 

	

Pb-210 	5.827E-04 8.011E+01 

	

Ra-226 	4.500E-04 2.468E+02 

	

Ra-228 	3.452E-05 1.886E+01 

	

Th-228 	9.464E-05 1.529E+00 

	

Th-230 	3.264E-03 4.478E+01 

	

Th-232 	3.454E-05 4.739E-01 

	

0-234 	6.747E-03 2.314E+02 

	

0-235 	3.969E-04 1.361E+01 

	

0-238 	6.747E-03 2.314E+02 

. Sum of all ingestion pathways, 

Meat Milk Soil 	Water Fish Plant Meat Milk 

Total 

Ingestion. 

0.000E+00 0.000E+00 2.801E+00 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 7.955E+00 

0.000E+00 0.000E+00 1.565E-04 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.278E-03 

0.000E+00 0.000E+00 1.086E+01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 9.097E+01 

0.000E+00 0.000E+00 8.387E+00 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.552E+02 

0.000E+00 0.000E+00 6.435E-01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.950E+01 

0.000E+00 0.000E+00 1.764E+00 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.293E+00 

0.000E+00 0.000E+00 6.084E+01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.056E+02 

0.000E+00 0.000E+00 6.438E-01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.118E+00 

0.000E+00 0.000E+00 1.258E+02 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.571E+02 

0.000E+00 0.000E+00 7.398E+00 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.101E+01 

0.000E+00 0.000E+00 1.258E+02 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.571E+02 

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 QINT9W(irn,i,t) for Inhalation of 

Radon and its Decay Products as pCi/yr at t= 1.000E+00 years 

Radionuclides 

Radon 

Pathway 	Rn-222 	Po-218 	Pb-214 	Bi-214 	Rn-220 	P0-216 	Pb-212 	Bi-212 

Water-intl. 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-id. -- Water-independent 	Water-dep. == Water-dependent 

• 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.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 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 1.232E-06 0.0189 6.048E-10 0.0000 6.362E-08 0.0010 0.000E+00 0.0000 0.000E+00 0.0000 3.458E-08 0.0005 

Pa-231 1.630E-10 0.0000 3.028E-13 0.0000 1.230E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.674E-11 0.0000 

Pb-210 2.029E-08 0.0003 4.962E-10 0.0000 7.639E-06 0.1172 0.000E+00 0.0000 0.000E+00 0.0000 1.035E-06 0.0159 

Ra-226 3.474E-05 0.5329 3.941E-10 0.0000 3.936E-06 0.0604 0.000E+00 0.0000 0.000E+00 0.0000 1.338E-07 0.0021 

Ra-228 1.375E-06 0.0211 4.518E-11 0.0000 8.084E-07 0.0124 0.000E+00 0.0000 0.000E+00 0.0000 2.758E-08 0.0004 

Th-228 2.739E-06 0.0420 1.727E-10 0.0000 9.867E-09 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 9.441E-09 0.0001 

Th-230 2.400E-08 0.0004 3.330E-09 0.0001 1.599E-07 0.0025 0.000E+00 0.0000 0.000E+00 0.0000 2.172E-07 0.0033 

Th-232 1.066E-10 0.0000 4.487E-11 0.0000 1.891E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.569E-09 0.0000 

0-234 	1.519E-08 0.0002 5.567E-09 0.0001 6.558E-07 0.0101 0.000E+00 0.0000 0.000E+00 0.0000 3.565E-07 0.0055 

3-235 	1.900E-06 0.0291 2.945E-10 0.0000 3.944E-08 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 2.144E-08 0.0003 

0-238 	6.696E-06 0.1027 4.732E-09 0.0001 8.283E-07 0.0127 0.000E+00 0.0000 0.000E+00 0.0000 4.502E-07 0.0069 

■■=■■■■■■ m====■ 	  

Total 	4.874E-05 0.7477 1.568E-08 0.0002 1.414E-05 0.2170 0.000E+00 0.0000 0.000E+00 0.0000 2.289E-06 0.0351 

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 

Plant 	 Meat 	 Milk 	 All Pathways.. Water Fish 

risk 

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 

■■■■■ 

0.000E+00 

Radio 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra 220 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

0-238 

■■=■■=. 

Total 

fract. 	risk 	fract. 	risk 	fract. 	risk 	fract. 

0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.331E-06 0.0204 

0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.030E-10 0.0000 

0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.695E-06 0.1334 

0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.8810-05 0.5953 

0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.211E-06 0.0339 

0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.759E-06 0.0423 

0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.044E-07 0.0062 

0,0000 0.000E+00 0.0000 0.000E+00 0.0000 4.611E-09 0.0001 

0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.033E-06 0.0158 

0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.961E-06 0.0301 

0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.979E-06 0.1224 

■■■■■■■■ ■■=■■■■ == ■■■■ ■■■■■■ ■■■■■ 

0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.518E-05 1.0000 

fract. risk fract. risk 

0.0000 0.000E+00 0.0000 0.000E+00 

0.0000 0.000E+00 0.0000 0.000E+00 

0.0000 0.000E+00 0.0000 0.000E+00 

0.0000 0.000E+00 0.0000 0.000E+00 

0.0000 0.000E+00 0.0000 0.000E+00 

0.0000 0.000E+00 0.0000 0.000E+00 

0.0000 0.000E+00 0.0000 0.000E+00 

0.0000 0.000E+00 0.0000 0,000E+00 

0.0000 0.000E+00 0.0000 0.000E+00 

0.0000 0.000E+00 0.0000 0.000E+00 

0.0000 0.000E+00 0.0000 0.000E+00 

■■.■■■■ ■■■■■ 

0.0000 0.000E+00 0.0000 0.000E+00 

.. Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

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 

• 
Radionuclides 

Radon 

Pathway Rn-222 Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212 

Water-id. 

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 

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 

Total 

Water-id. 

0.000E+00 	0.000E+00 

-- Water-independent 

0.000E+00 

Water-dep. 

0.000E+00 	0.000E+00 

Water-dependent 

0.000E+00 

Total Excess Cancer Risk cNRsi(i,p,t)**. for Initially Existent Radionuclides (i) and Pathways (P) 

and Fraction of Total Risk at t ■ 1.000E+00 years 

Radio-

Nuclide 

Ground 

Water Independent Pathways 	(Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

risk fract. risk 	fract. risk 	fract. risk 	fract. risk fract. risk fract. risk fract. 

Ac-227 1.232E-06 0.0189 6.046E-10 0.0000 0.000E+00 0.0000 6.360E-08 0.0010 0.000E+00 0.0000 0.000E+00 0.0000 3.457E-08 0.0005 

Pb-210 1.389E-08 0.0002 3.399E-10 0.0000 0.000E+00 0.0000 5.217E-06 0.0800 0.000E+00 0.0000 0.000E+00 0.0000 7.092E-07 0.0109 

Ra-226 3.307E-05 0.5073 5.261E-10 0.0000 0.000E+00 0.0000 6.085E-06 0.0934 0.000E+00 0.0000 0.000E+00 0.0000 4.424E-07 0.0068 

Ra-228 9.442E-07 0.0145 4.964E-11 0.0000 0.000E+00 0.0000 1.957E-07 0.0030 0.000E+00 0.0000 0.000E+00 0.0000 8.697E-09 0.0001 

Th-228 5.305E-07 0.0081 3.345E-11 0.0000 0.000E+00 0.0000 1.346E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.829E-09 0.0000 

Th-230 1.699E-06 0.0261 3.353E-09 0.0001 0.000E+00 0.0000 4.317E-07 0.0066 0.000E+00 0.0000 0.000E+00 0.0000 2.347E-07 0.0036 • 
Th-232 2.640E-06 0.0405 1.797E-10 0.0000 0.000E+00 0.0000 6.232E-07 0.0096 0.000E+00 0.0000 0.000E+00 0.0000 2.907E-08 0.0004 

1.1-234 1.551E-08 0.0002 5.568E-09 0.0001 0.000E+00 0.0000 6.559E-07 0.0101 0.000E+00 0.0000 0.000E+00 0.0000 3.565E-07 0.0055 

U-235 1.900E-06 0.0292 2.951E-10 0.0000 0.000E+00 0.0000 3.959E-08 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 2.147E-08 0,0003 

11-238 6.696E-06 0.1027 4.733E-09 0.0001 0.000E+00 0.0000 8.283E-07 0.0127 0.000E+00 0.0000 0.000E+00 0.0000 4.502E-07 0.0069 
mmmmmmm mmmmmm mmmmmmmmm mmmmmm mmmmmmmmm mmmmmm mmmmmmmmm mmmmmm 

■■■■■■ ■■■■■■■■■ ■■■■■■■■■ ■■■■■■ 

Total 4.874E-05 0.7477 1.568E-08 0.0002 0.000E+00 0.0000 1.414E-05 0.2170 0.000E+00 0.0000 0.000E+00 0.0000 2.289E-06 0.0351 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Total Excess Cancer Risk CNRSI(i,p,t).** for Initially 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 

risk fract. risk fract. risk fract. risk fract. risk fract, risk fract. risk tract. 

0.000E+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 1.331E-06 0.0204 

0.000E+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 5.941E-06 0.0911 

0.000E+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 3.960E-05 0.6074 

0.000E+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 1.149E-06 0.0176 

0.000E+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 5.338E-07 0.0082 

0.000E+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 2.369E-06 0.0363 

0.000E+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 3.292E-06 0.0505 

0.000E+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 1.034E-06 0.0159 

0.000E+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 1.962E-06 0.0301 

0.000E+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 7.979E-06 0.1224 

■■■■■■ ■■■■■ ■■=-■■■ .==.•■■ ■■■===■■ ==■■■ ■■■■=■■■■ ==••■■ ■■■==■■■■ ■■==■■■■= ===■■■•=== ■■■=■■ 

0.000E+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 6.518E-05 1.0000 

Radio 

Nuclide 

Ac-227 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

0-238 

==■■••-== 

Total 

...CNRSI(i,p,t) includes contribution from decay daughter radionuclides 

• 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Amount of Intake Quantities QINT(i,P,t) for Individual Radionuclides (i) and Pathways (P) 

Radio 

Nuclide 

As pCi/yr at 

Water Independent Pathways 	(Inhalation w/o radon) 

t= 3.000E+00 years 

Water Dependent Pathways 

Total 

Ingestion* Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk 

Ac-227 1.405E-04 4.819E+00 0.000E+00 0.000E+00 2.619E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 7.438E+00 

Pa-231 2.516E-08 3.420E-03 0.000E+00 0.000E+00 4.689E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.889E-03 

Pb-210 5.744E-04 7.897E+01 0.000E+00 0.000E+00 1.071E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 8.968E+01 

Ra-226 4.520E-04 2.479E+02 0.000E+00 0.000E+00 8.424E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.563E+02 

Ra-228 3.449E-05 1.884E+01 0.000E+00 0.000E+00 6.429E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.949E+01 

Th-228 6.364E-05 1.104E+00 0.000E+00 0.000E+00 1.186E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.290E+00 

Th-230 3.264E-03 4.479E+01 0.000E+00 0.000E+00 6.084E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.056E+02 

Th-232 3.454E-05 4.739E-01 0.000E+00 0.000E+00 6.438E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.118E+00 

0-234 6.738E-03 2.310E+02 0.000E+00 0.000E+00 1.256E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.566E+02 

U-235 3.963E-04 1.359E+01 0.000E+00 0.000E+00 7.388E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.098E+01 

0-238 6.738E-03 2.310E+02 0.000E+00 0.000E+00 1.256E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.566E+02 

IIM=1:1S1 3=•.■■ ■■•.■.■ M1111■61i1==■:■ 

* 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 QINT9W(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 	P0-216 	Pb-212 	Bi-212 

Water-i. 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-id. -- Water-independent 	Water-dep. -- Water-dependent 

• 

• 



• 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.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 Independent Pathways (Inhalation excludes radon) 

r. ,^vnd Inhalatic," Flaw. Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

1.152E-06 0.0177 5.655E-10 0.0000 5.949E-08 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 3.234E-08 0.0005 

1.832E-10 0.0000 3.403E-13 0.0000 1.382E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.881E-11 0.0000 

2.011E-08 0.0003 4.918E-10 0.0000 7.572E-06 0.1165 0.000E+00 0.0000 0.000E+00 0.0000 1.026E-06 0.0158 

3.488E-05 0.5369 3.958E-10 0.0000 3.952E-06 0.0608 0.000E+00 0.0000 0.000E+00 0.0000 1.343E-07 0.0021 

1.375E-06 0.0212 4.517E-11 0.0000 8.082E-07 0.0124 0.000E+00 0.0000 0.000E+00 0.0000 2.758E-08 0.0004 

2.543E-06 0.0391 1.603E-10 0.0000 9.369E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 8.765E-09 0.0001 

2.400E-08 0.0004 3.330E-09 0.0001 1.599E-07 0.0025 0.000E+00 0.0000 0.000E+00 0.0000 2.172E-07 0.0033 

1.066E-10 0.0000 4.486E-11 0.0000 1.891E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.569E-09 0.0000 

1.516E-08 0.0002 5.560E-09 0.0001 6.549E-07 0.0101 0.000E+00 0.0000 0.000E+00 0.0000 3.560E-07 0.0055 

1.897E-06 0.0292 2.941E-10 0.0000 3.939E-08 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 2.141E-08 0.0003 

6.686E-06 0.1029 4.726E-09 0.0001 8.271E-07 0.0127 0.000E+00 0.0000 0.000E+00 0.0000 4.496E-07 0.0069 

====== ========= ====== 

4.860E-05 0.7479 1.561E-08 0.0002 1.408E-05 0.2168 0.000E+00 0.0000 0.000E+00 0.0000 2.276E-06 0.0350 

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 1.245E-06 0.0192 

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 3.406E-10 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 8.619E-06 0.1327 

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 3.897E-05 0.5998 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.211E-06 0.0340 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.562E-06 0.0394 

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 4.045E-07 0.0062 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.611E-09 0.0001 

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 1.032E-06 0.0159 

0-235 	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 1.958E-06 0.0301 

0-238 	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 7.967E-06 0.1226 

======= ■======== ====== ========= ====== ========= ====== ■======== ====== ========= ====== ========= ===== 

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 6.497E-05 1.0000 

Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

Radio 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

U-238 

Total 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

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 

Radionuclides 

Radon 

Pathway Rn-222 P0-218 Pb-214 Bi-214 Rn-220 P0-216 Pb-212 Si-212 

Water-ind. 

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 

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 

Water-id. 

0.000E+00 	0.000E+00 

Water-independent 

0.000E+00 

Water-dep. 

0.000E+00 	0.000E+00 

Water-dependent 

0.000E+00 0.000E+00 0.000E+00 

Total Excess Cancer Risk CNRSI(i,p,t)... for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t- 3.000E+00 years 

Radio 

Nuclide 

Ground 

Water Independent Pathways (Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk 	fract, risk fract. 

Ac-227 1.152E-06 0.0177 5.653E-10 0.0000 0.000E+00 0.0000 5.946E-08 0.0009 0.000E+00 0.0000 0.000E+00 0.0000 3.232E-08 0.0005 
Pb-210 1.305E-08 0.0002 3.191E-10 0.0000 0.000E+00 0.0000 4.899E-06 0.0754 0.000E+00 0.0000 0.000E+00 0.0000 6.659E-07 0.0102 
Ra-226 3.301E-05 0.5080 5.408E-10 0.0000 0.000E+00 0.0000 6.314E-06 0.0972 0.000E+00 0.0000 0.000E+00 0.0000 4.743E-07 0.0073 
Ra-228 8.096E-07 0.0125 4.328E - 11 U.UUUU U.UUUL+UU 0.0000 1.530E-07 0.0024 0,000E100 0.0000 0.0nnF+nn O nnnn 7.0636-09 0.0001 
Th-228 2.571E-07 0.0040 1.621E-11 0.0000 0.000E+00 0.0000 6.522E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.859E-10 0.0000 
Th-230 

Th-232 

1.907E-06 

2.852E-06 

0.0293 

0.0439 

3.356E-09 

1.909E-10 

0.0001 

0.0000 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

4.708E-07 

6.651E-07 

0.0072 

0.0102 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

0.000E+00 0.0000 

0.000E+00 0.0000 

2.376E-07 

3.096E-08 

0.0037 

0.0005 
• 

U-234 1.556E-08 0.0002 5.560E-09 0.0001 0.000E+00 0.0000 6.550E-07 0.0101 0.000E+00 0.0000 0.000E+00 0.0000 3.560E-07 0.0055 
U-235 1.898E-06 0.0292 2.947E-10 0.0000 0.000E+00 0.0000 3.955E-08 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 2.144E-08 0.0003 
U-238 6.686E-06 0.1029 4.726E-09 0.0001 0.000E+00 0.0000 8.271E-07 0.0127 0.000E+00 0.0000 0.000E+00 0.0000 4.496E-07 0.0069 

Total 4.860E-05 0.7479 1.561E-08 0.0002 0.000E+00 0.0000 1.408E-05 0.2168 

•■:■11 

0.000E+00 0.0000 

■■■•■ 

0.000E+00 o.0000 2.276E-06 0.0350 

• 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Total Excess Cancer Risk CNRSI(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 

Radio 

Nuclide 

Water Fish Radon Plant Meat Milk All pathways 

risk fract, risk fract. risk fract. risk fract, risk tract. risk fract, risk tract. 

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 0.000E+00 0.0000 1.244E-06 0.0191 

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 0.000E+00 0.0000 5.579E-06 0.0859 

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 0.000E+00 0.0000 3.980E-05 0.6125 

Ra-228 0.000E+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 9.705E-07 0.0149 

Th-228 0.000E+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 2.586E-07 0.0040 

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 0.000E+00 0.0000 2.619E-06 0.0403 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.548E-06 0.0546 

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 11032E-06 0.0159 

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 1.959E-06 0.0302 

U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.0UuE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.967E-06 0.1226 

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

-a_ 
0.0000 

----C.-C. 
0.000E+00 0.0000 0.000E+00 0.0000 6.497E-05 1.0000 

...CNRSI(i,P,t) includes contribution frnm decay daughter rndionuclides 

• 

• 



RESRAD, Version 6.3 	T4 Limit = 180 days 12/20/2006 12:39 Page 17 

Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

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 

Nuclide Inhalation 	Plant 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

U-238 

1.111E-04 3.809E+00 

8.343E-08 1.141E-02 

5.499E-04 7.561E+01 

4.589E-04 2.517E+02 

3.444E-05 1.881E+01 

3.676E-05 7.347E-01 

3.264E-03 4.479E+01 

3.454E-05 4.739E-01 

6.704E-03 2.299E+02 

3.944E-04 1.352E+01 

6.704E-03 2.299E+02 

. Sum of all ingestion pathways, 

Meat Milk Soil 	Water Fish Plant Meat Milk 

Total 

Ingestion. 

0.000E+00 0.000E+00 2.070E+00 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.879E+00 

0.000E+00 0.000E+00 1.555E-03 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.297E-02 

0.000E+00 0.000E+00 1.025E+01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 8.586E+01 

0.000E+00 0.000E+00 8.553E+00 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.602E+02 

0.000E+00 0.000E+00 6.419E-01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.945E+01 

0.000E+00 0.000E+00 6.852E-01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.420E+00 

0.000E+00 0.000E+00 6.084E+01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.056E+02 

0.000E+00 0.000E+00 6.438E-01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.118E+00 

0.000E+00 0.000E+00 1.250E+02 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.548E+02 

0.000E+00 0.000E+00 7.351E+00 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.087E+01 

0.000E+00 0.000E+00 1.250E+02 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.548E+02 

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 QINT9W(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 	P0-218 	Pb-214 	Bi-214 	Rn-220 Po-216 	Pb-212 	Bi-212 

Water-i. 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 

Total 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

Water-i. == Water-independent 	Water-dep. -- Water-dependent 

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 

• 



• 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.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 Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Plant Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

9.112E-07 0.0141 4.472E-10 0.0000 4.704E-08 0.0007 0.000E+00 0.0000 0.000E+00 0.0000 2.557E-08 0.0004 

2.534E-10 0.0000 4.706E-13 0.0000 1.912E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.602E-11 0.0000 

1.960E-08 0.0003 4.794E-10 0.0000 7.381E-06 0.1139 0.000E+00 0.0000 0.000E+00 0.0000 1.000E-06 0.0154 

3.539E-05 0.5459 4.015E-10 0.0000 4.010E-06 0.0618 0.000E+00 0.0000 0.000E+00 0.0000 1.363E-07 0.0021 

1.374E-06 0.0212 4.515E-11 0.0000 8.079E-07 0.0125 0.000E+00 0.0000 0.000E+00 0.0000 2.757E-08 0.0004 

2.373E-06 0.0366 1.496E-10 0.0000 8.935E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 8.178E-09 0.0001 

2.400E-08 0.0004 3.330E-09 0.0001 1.599E-07 0.0025 0.000E+00 0.0000 0.000E+00 0.0000 2.172E-07 0.0034 

1.066E-10 0.0000 4.486E-11 0.0000 1.891E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.569E-09 0.0000 

1.509E-08 0.0002 5.532E-09 0.0001 6.516E-07 0.0101 0.000E+00 0.0000 0.000E+00 0.0000 3.542E-07 0.0055 

1.888E-06 0.0291 2.926E-10 0.0000 3.919E-08 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 2.130E-08 0.0003 

6.653E-06 0.1026 4.702E-09 0.0001 8.230E-07 0.0127 0.000E+00 0.0000 0.000E+00 0.0000 4.473E-07 0.0069 

4.865E-05 0.7503 1.542E-08 

----- 

0.0002 1.393E-05 0.2149 0.000E+00 0.0000 0.000E+00 0.0000 2.241E-06 0.0346 

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 	tract. 

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 9.843E-07 0.0152 

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 4.711E-10 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 8.402E-06 0.1296 

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 3.954E-05 0.6098 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.210E-06 0.0341 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.390E-06 0.0369 

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 4.045E-07 0.0062 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.611E-09 0.0001 

0-234 	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 1.026E-06 0.0158 

0-235 	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 1.948E-06 0.0301 

0-238 	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 7.928E-06 0.1223 

== ■ ■■■■•.■■ ■ -••■•■■■ ■=■■=■■■■ ■■= 	■■.•-■■• ■■■ ■■ =■• ■■■=■■■ 	■■ 	 ■■■■■•• ■ 	 ■■■■■■■■■ 

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 6.483E-05 1.0000 

" Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

Radio 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

U-235 

0-238 

Total 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of 

Radon and its Decay Products at t ■ 1.000E+01 years 

• 
Radionuclides 

Radon 

Pathway Rn-222 	Po-218 Pb-214 Bi-214 Rn-220 P0-216 Pb-212 Bi-212 

Water-id. 

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 

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 

Total 

Water-id. 

0.000E+00 	0.000E+00 

■■ Water-independent 

0.000E+00 

Water-dep. 

0.000E+00 	0.000E+00 

■■ Water-dependent 

0.000E+00 0.000E+00 

Total Excess Cancer Risk CNRSI(i,P,t)** .  for Initially Existent Radionuclides (i) and Pathways (p) 

Radio-

Nuclide 

Ground 

and Fraction of Total Risk at t ■ 1.000E+01 years 

Water Independent Pathways 	(Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

Ac-227 9.103E-07 0.0140 4.468E-10 0.0000 0.000E+00 0.0000 4.700E-08 0.0007 0.000E+00 0.0000 0.000E+00 0.0000 2.555E-08 0.0004 
Pb-210 1.047E-08 0.0002 2.561E-10 0.0000 0.000E+00 0.0000 3.932E-06 0.0606 0.000E+00 0.0000 0.000E+00 0.0000 5.344E-07 0.0082 
Ra-226 3.279E-05 0.5058 5.847E-10 0.0000 0.000E+00 0.0000 7.001E-06 0.1080 0.000E+00 0.0000 0.000E+00 0.0000 5.702E-07 0.0088 
Ra-228 3.855E-07 0.0059 2.097E-11 U. U000 0.000E+00 0.0000 6.599E-08 0.0010 0 5006+00 0.0000 0.000E+00 0.0000 3.159E-09 0.0000 
Th-228 2.035E-08 0.0003 1.283E-12 0.0000 0.000E+00 0.0000 5.163E-11 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.014E-11 0.0000 
Th-230 

Th-232 

2.632E-06 

3.341E-06 

0.0406 

0.0515 

3.368E-09 

2.174E-10 

0.0001 

0.0000 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

6.178E-07 

7.527E-07 

0.0095 

0.0116 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

2.491E-07 

3.508E-08 

0.0038 

0.0005 
• 

0-234 1.578E-08 0.0002 5.533E-09 0.0001 0.000E+00 0.0000 6.518E-07 0.0101 0.000E+00 0.0000 0.000E+00 0.0000 3.543E-07 0.0055 
0-235 1.889E-06 0.0291 2.935E-10 0.0000 0.000E+00 0.0000 3.943E-08 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 2.135E-00 0.0003 
0-238 6.653E-06 0.1026 4.703E-09 0.0001 0.000E+00 0.0000 8.230E-07 0.0127 0.000E+00 0.0000 0.000E+00 0.0000 4.474E-07 0.0069 

■■■■■■ ■■■■■■ 

Total 4.865E-05 0.7503 1.542E-08 0.0002 0.000E+00 0.0000 1.393E-05 0.2149 0.000E+00 0.0000 0.000E+00 0.0000 2.241E-06 0.0346 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Total Excess Cancer Risk CNRSI(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 

Radio 

Nuclide 

Water Fish Radon Plant Meat Milk All pathways 

risk tract. risk fract, risk fract, risk fract, risk fract. risk fract. risk tract. 

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 0.000E+00 0.0000 9.833E-07 0.0152 

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 0.000E+00 0.0000 4.477E-06 0.0690 

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 0.000E+00 0.0000 4.036E-05 0.6226 

Ra-228 0.000E+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 4.546E-07 0.0070 

Th-228 0.000E+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 2.047E-08 0.0003 

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 0.000E+00 0.0000 3.502E-06 0.0540 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.129E-06 0.0637 

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 1.027E-06 0.0158 

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 1.950E-06 0.0301 

(3-238 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 7.928E-06 0.1223 

==■= ■= ••■=.■ ■=■■=■=■ ...■■■■= ■■=■=■ ==■=■■ 

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 6.483E-05 1.0000 

""CNRSI(i,p,t) includes contribution from decay daughter radionuclides 

• 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Radio 

Nuclide 

	

Amount of Intake Quantities QINT(i,p,t) 	for Individual Radionuclides 	(i) and Pathways 

As pCi/yr at t, 3.000E+01 years 

Water Independent Pathways 	(Inhalation w/o radon) 	 Water Dependent Pathways 

(p) 

Total 

Ingestion. Inhalation Plant Meat Milk Soil Water Fish Plant Meat Milk 

Ac-227 5.680E-05 1.948E+00 0.000E+00 0.000E+00 1.059E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.006E+00 
Pa-231 2.467E-07 3.380E-02 0.000E+00 0.000E+00 4.598E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.840E-02 
Pb-210 5.099E-04 7.014E+01 0.000E+00 0.000E+00 9.504E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 7.964E+01 
Ra-226 4.783E-04 2.623E+02 0.000E+00 0.000E+00 8.915E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.712E+02 
Ra-228 3.440E-05 1.879E+01 0.000E+00 0.000E+00 6.411E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.943E+01 
Th-228 3.440E-05 7.020E-01 0.000E+00 0.000E+00 6.412E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.343E+00 
Th-230 3.265E-03 4.480E+01 0.000E+00 0.000E+00 6.085E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.056E+02 
Th-232 3.454E-05 4.739E-01 0.000E+00 0.000E+00 6.438E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.118E+00 
0-234 6.609E-03 2.266E+02 0.000E+00 0.000E+00 1.232E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.498E+02 
U-235 3.888E-04 1.333E+01 0.000E+00 0.000E+00 7.246E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.058E+01 
0-238 6.609E-03 2.266E+02 0.000E+00 0.000E+00 1.232E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.498E+02 

■••■■■■■= 

. 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 QINT9W(irn,i,t) for Inhalation of 

Radon and its Decay Products as pCi/yr at t 3.000E+01 years 

Radionuclides 

Radon 

Pathway 	Rn-222 	P0-218 	Pb-214 	Bi-214 	Rn-220 	Po-216 	Pb-212 	Bi-212 

Water-id. 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-i. Water-independent Water-dep. == Water-dependent 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Excess Cancer Risks CNRS(1,P,t) for Individual Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t- 3.000E+01 years 

Radio 

Nuclide 

Ground 

Water Independent Pathways 	(Inhalation excludes radon) 

Inhalation 	 Plant 	 Meat 	 Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

Ac-227 4.671E-07 0.0071 2.292E-10 0.0000 2.411E-08 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 1.311E-08 0.0002 

Pa-231 4.500E-10 0.0000 8.358E-13 0.0000 3.397E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.620E-11 0.0000 

Pb-210 1.888E-08 0.0003 4.617E-10 0.0000 7.111E-06 0.1086 0.000E+00 0.0000 0.000E+00 0.0000 9.634E-07 0.0147 

Ra-226 3.682E-05 0.5624 4.178E-10 0.0000 4.172E-06 0.0637 0.000E+00 0.0000 0.000E+00 0.0000 1.418E-07 0.0022 

Ra-228 1.374E-06 0.0210 4.514E-11 0.0000 8.076E-07 0.0123 0.000E+00 0.0000 0.000E+00 0.0000 2.756E-08 0.0004 

Th-228 2.357E-06 0.0360 1.486E-10 0.0000 8.894E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 8.124E-09 0.0001 

Th-230 2.401E-08 0.0004 3.330E-09 0.0001 1.599E-07 0.0024 0.000E+00 0.0000 0.000E+00 0.0000 2.173E-07 0.0033 

Th-232 1.066E-10 0.0000 4.486E-11 0.0000 1.891E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.569E-09 0.0000 

U-234 1.487E-08 0.0002 5.453E-09 0.0001 6.424E-07 0.0098 0.000E+00 0.0000 0.000E+00 0.0000 3.492E-07 0.0053 

U-235 1.861E-06 0.0284 2.885E-10 0.0000 3.863E-08 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 2.100E-08 0.0003 

U-238 6.558E-06 0.1002 4.635E-09 0.0001 8.113E-07 0.0124 0.000E+00 0.0000 0.000E+00 0.0000 4.410E-07 0.0067 

Total 4.950E-05 0.7560 1.506E-08 0.0002 1.378E-05 0.2104 0.000E+00 0.0000 0.000E+00 0.0000 2.185E-06 0.0334 

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 5.045E-07 0.0077 

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 8.368E-10 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 8.094E-06 0.1236 

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 4.114E-05 0.6283 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.209E-06 0.0337 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.374E-06 0.0363 

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 4.045E-07 0.0062 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.611E-09 0.0001 

0-234 	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 1.012E-06 0.0155 

0-235 	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 1.921E-06 0.0293 

0-238 	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 7.815E-06 0.1194 

■■■■•• ■■■■■■ 	 ■•■■■=... )■■ 

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 6.548E-05 1.0000 

Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

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 

• 
Radionuclides 

Radon 

Pathway Rn-222 	Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212 

Water-id. 

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 

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 

Water-i. 

0.000E+00 	0.000E+00 

-- Water-independent 

0.000E+00 

Water-dep. 

0.000E+00 	0.000E+00 

== Water-dependent 

0.000E+00 0.000E+00 0.000E+00 

Total Excess Cancer Risk CNRSI(i,P,W* .  for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t- 3.000E+01 years 

Radio-

Nuclide 

Ground 

Water Independent Pathways (Inhalation excludes 

Inhalation 	 Radon 	 Plant 

radon) 

Meat 

risk 	fract. 

Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

Ac-227 4.648E-07 0.0071 2.281E-10 0.0000 0.000E+00 0.0000 2.400E-08 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 1.304E-08 0.0002 

Pb-210 5.583E-09 0.0001 1.366E-10 0.0000 0.000E+00 0.0000 2.096E-06 0.0320 0.000E+00 0.0000 0.000E+00 0.0000 2.849E-07 0.0044 

Ra-226 3.218E-05 0.4915 6.632E-10 0.0000 0.000E+00 0.0000 8.243E-06 0.1259 0.000E+00 0.0000 0.000E+00 0.0000 7.462E-07 0.0114 

Ra-228 3.500E-08 0.0005 1.911E-12 0.0000 0.000E+00 0.0000 5.863E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 2.833E-10 0.0000 
Th-228 1.450E-11 0.0000 9.145E-16 0.0000 0.000E+00 0.0000 3.680E-14 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.999E-14 0.0000 

Th-230 

Th-232 

4.677E-06 

3.696E-06 

0.0714 

0.0564 

3.407E-09 

2.367E-10 

0.0001 

0.0000 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

1.102E-06 

8.125E-07 

0.0168 

0.0124 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

2.911E-07 

3.797E-08 

0.0044 

0.0006 
• 

U-234 1.690E-08 0.0003 5.455E-09 0.0001 0.000E+00 0.0000 6.428E-07 0.0098 0.000E+00 0.0000 0.000E+00 0.0000 3.493E-07 0.0053 

U-235 1.863E-06 0.0285 2.904E-10 0.0000 0.000E+00 0.0000 3.909E-08 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 2.1116-08 0.0003 
U-238 6.558E-06 0.1002 

7- 

4.636E-09 0.0001 0.000E+00 0.0000 8.114E-07 0.0124 0.000E+00 0.0000 0.000E+00 0.0000 4.410E-07 0.0067 

Total 4.950E-05 0.7560 1.506E-08 0.0002 

========= 

0.000E+00 0.0000 1.378E-05 0.2104 0.000E+00 0.0000 

0 

0.000E+00 

- 

0.0000 2.185E-06 0.0334 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Total Excess Cancer Risk CNRSI(i,P,t)*** for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t ■ 3.000E+01 years 

Water Dependent Pathways 

Radio 

Nuclide 

Water Fish Radon Plant Meat Milk All pathways 

risk fract. 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 0.000E+00 0.0000 5.021E-07 0.0077 

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 0.000E+00 0.0000 2.387E-06 0.0365 

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 0.000E+00 0.0000 4.117E-05 0.6288 

Ra-228 0.000E+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 4.115E-08 0.0006 

Th-228 0.000E+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 1.459E-11 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 0.000E+00 0.0000 6.074E-06 0.0928 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.547E-06 0.0694 

0-234 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 1.014E-06 0.0155 

0-235 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 1.924E-06 0.0294 

0-238 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 7.815E-06 0.1194 

■■■■■■■ ■■■■■■■■■ ■■=■■■■■■ ■■■■■■ ■■■■■■ ■■■■■=■■ ■=■■-■■ ■=■■■■ ■■■■■■■■■ =■■■■■■•■ 

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 6.548E-05 1.0000 

***CNRSI(i,P,t) includes contribution from decay daughter radionuclides 

• 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.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 

Nuclide Inhalation 	Plant 	Meat 	Milk 	Soil 

	

Ac-227 	5.930E-06 2.034E-01 0.000E+00 0.000E+00 1.105E-01 

	

Pa-231 	7.816E-07 1.072E-01 0.000E+00 0.000E+00 1.457E-02 

	

Pb-210 	5.157E-04 7.096E+01 0.000E+00 0.000E+00 9.611E+00 

	

Ra-226 	5.435E-04 2.981E+02 0.000E+00 0.000E+00 1.013E+01 

	

Ra-228 	3.439E-05 1.879E+01 0.000E+00 0.000E+00 6.410E-01 

	

Th-228 	3.439E-05 7.018E-01 0.000E+00 0.000E+00 6.410E-01 

	

Th-230 	3.267E-03 4.482E+01 0.000E+00 0.000E+00 6.089E+01 

	

Th-232 	3.454E-05 4.739E-01 0.000E+00 0.000E+00 6.437E-01 

	

U-234 	6.287E-03 2.156E+02 0.000E+00 0.000E+00 1.172E+02 

	

0-235 	3.698E-04 1.268E+01 0.000E+00 0.000E+00 6.893E+00 

	

0-238 	6.287E-03 2.156E+02 0.000E+00 0.000E+00 1.172E+02 

. Sum of all ingestion pathways, i.e. water independent plant, 

and watPr-dependent water, fish, plant, meat, milk pathways 

Water Fish Plant Meat Milk 

Total 

Ingestion. 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.140E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.217E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 8.057E+01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.082E+02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.943E+01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.343E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.057E+02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.118E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.327E+02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.957E+01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.327E+02 

■:■7:■11=•:1 

meat, 	milk, soil 

ONIMMI•=4 

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+02 years 

Radionuclides 

Radon 

Water-id. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

Water-dep. 0.00 0 P+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 

Water-i. -- Water-independent 	Water-dep. -= Water-dependent 

0.000E+00 0.000E+00 

0.000E+00 0.000E+00 

0.000E+00 0.000E+00 

Pathway 	Rn-222 	Po-218 	Pb-214 	Si-214 	Rn-220 	Po-216 	Pb-212 	51-212 • 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.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 Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Plant Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

5.252E-08 0.0007 2.578E-11 0.0000 2.714E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.474E-09 0.0000 

1.094E-09 0.0000 2.032E-12 0.0000 8.261E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.123E-10 0.0000 

1.987E-08 0.0003 4.859E-10 0.0000 7.485E-06 0.1065 0.000E+00 0.0000 0.000E+00 0.0000 1.014E-06 0.0144 

4.163E-05 0.5922 4.723E-10 0.0000 4.717E-06 0.0671 0.000E+00 0.0000 0.000E+00 0.0000 1.603E-07 0.0023 

1.374E-06 0.0195 4.514E-11 0.0000 8.076E-07 0.0115 0.000E+00 0.0000 0.000E+00 0.0000 2.756E-08 0.0004 

2.357E-06 0.0335 1.486E-10 0.0000 8.893E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 8.123E-09 0.0001 

2.402E-08 0.0003 3.332E-09 0.0000 1.600E-07 0.0023 0.000E+00 0.0000 0.000E+00 0.0000 2.174E-07 0.0031 

1.066E-10 0.0000 4.486E-11 0.0000 1.891E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.568E-09 0.0000 

1.415E-08 0.0002 5.187E-09 0.0001 6.110E-07 0.0087 0.000E+00 0.0000 0.000E+00 0.0000 3.321E-07 0.0047 

1.770E-06 0.0252 2.744E-10 0.0000 3.675E-08 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 1.998E-08 0.0003 

6.238E-06 0.0887 4.409E-09 0.0001 7.717E-07 0.0110 0.000E+00 0.0000 0.000E+00 0.0000 4.195E-07 0.0060 

5.348E-05 0.7607 1.443E-08 0.0002 1.460E-05 0.2077 0.000E+00 0.0000 0.000E+00 0.0000 2.203E-06 0.0313 

Radio-

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

U-238 

Total 

Radio 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

0-234 

0-235 

0-238 

Total 

• 
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.. 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.674E-08 0.0008 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.034E-09 0.0000 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E400 0.0000 0.000E+OU 0.0000 0.000E+00 0.0000 8.520E-06 0.1212 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.651E-05 0.6616 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.209E-06 0.0314 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.374E-06 0.0338 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.048E-07 0.0058 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.611E-09 0.0001 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.625E-07 0.0137 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.827E-06 0.0260 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.434E-06 0.1057 

■=■=■■■■■ ■■■■ =■■■■=.■■■ ■■■■ ■■■■■■ ■■••■= ■■■■■■ ■■■■■■■■ ■■■■■■ 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.030E-05 1.0000 

Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

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 

• 
Radionuclides 

Radon 

Pathway Rn-222 	Po-218 Pb-214 Bi-214 Rn-220 Po-216 Pb-212 Bi-212 

Water-id. 

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 

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 

Water-id. 

0.000E+00 	0.000E+00 

-- Water-independent 

0.000E+00 

Water-dep. 

0.000E+00 	0.000E+00 

-- Water-dependent 

0.000E+00 0.000E+00 0.000E+00 

Total Excess Cancer Risk CNRSI(i,p,t).** for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t ■ 1.000E+02 years 

Ground 

Radio 

Water Independent Pathways 	(Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

Nuclide 	risk 	fract. risk fract. risk fract. risk 	fract. risk fract. risk fract. risk fract. 

Ac-227 	4.422E-08 0.0006 2.170E-11 0.0000 0.000E+00 0.0000 2.283E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.241E-09 0.0000 

Pb-210 	6.181E-10 0.0000 1.512E-11 0.0000 0.000E+00 0.0000 2.321E-07 0.0033 0.000E+00 0.0000 0.000E+00 0.0000 3.154E-08 0.0004 

Ra-226 	3.013E-05 0.4285 7.086E-10 0.0000 0.000E+00 0.0000 9.065E-06 0.1289 0.000E+00 0.0000 0.000E+00 0.0000 8.817E-07 0.0125 

Ra-228 	7.310E-12 0.0000 3.992E-lb 0.0000 0.000E100 0.0000 1.224R - 12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.915E-14 0.0000 

Th-228 	1.402E-22 0.0000 8.839E-27 0.0000 0.000E+00 0.0000 3.558E-25 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.833E-25 0.0000 

	

Th-230 	1.154E-05 0.1641 

	

Th-232 	3.731E-06 0.0531 

3.560E-09 

2.386E-10 

0.0001 

0.0000 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

3.062E-06 0.0436 

8.183E-07 0.0116 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

0.000E+00 

0.000E+00 

0.0000 

0.0000 

4.776E-07 

3.825E-08 

0.0068 

0.0005 
• 

0-234 	2.647E-08 0.0004 5.193E-09 0.0001 0.000E+00 0.0000 6.139E-07-0.0087 0.000E+00 0.0000 0.000E+00 0.0000 3.327E-07 0.0047 

0-235 	1.779E-06 0.0253 2.805E-10 0.0000 0.000E+00 0.0000 3.800E-08 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 2.032E-08 0.0003 

U-238 	6.238E-06 0.0887 4.411E-09 0.0001 0.000E+00 0.0000 7.719E-07 0.0110 0.000E+00 0.0000 0.000E+00 0.0000 4.196E-07 0.0060 
■■ ■■=mm ■■ ■■■ ■■ ■■■■■■■■ ■■■ ■■■ ■■■ ■■■ ■■ 

Total 	5.348E-05 0.7607 1.443E-08 0.0002 0.000E+00 0.0000 1.460E-05 0.2077 0.000E+00 0.0000 0.000E+00 0.0000 2.203E-06 0.0313 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Total Excess Cancer Risk CNRSI(i,p,t)*** for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t= 1.000E+02 years 

Water Dependent Pathways 

Radio-

Nuclide 

Water Fish Radon Meat Milk All pathways 

risk fract. 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 0.000E+00 0.0000 4.777E-08 0.0007 

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 0.000E+00 0.0000 2.643E-07 0.0038 

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 0.000E+00 0.0000 4.007E-05 0.5700 

Ra-228 0.000E+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 8.594E-12 0.0000 

Th-228 0.000E+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 1.411E-22 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 0.000E+00 0.0000 1.508E-05 0.2145 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.587E-06 0.0653 

11-234 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 9.783E-07 0.0139 

11-235 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 1.838E-06 0.0261 

11-238 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 7.434E-06 0.1057 

========= ====== ========= ====== ■======= ====== 

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 7.030E-05 1.0000 

...CNRSI(i,P,t) includes contribution from decay daughter radionuclides 

• 



Radio 

Nuclide Inhalation 	Plant 

1.771E-06 

2.028E-06 

6.757E-04 

7.080E-04 

3.439E-05 

3.439E-05 

3.271E-03 

3.453E-05 

5.449E-03 

3.205E-04 

5.449E-03 

6.096E-02 

2.781E-01 

9.298E+01 

3.883E+02 

1.878E+01 

7.017E-01 

4.488E+01 

4.738E-01 

1.869E+02 

1.099E+01 

1.869E+02 

Ac -227 

Pa-231 

Pb -210 

Ra -226 

Ra -228 

Th-228 

Th-230 

Th-232 

U-234 

U-235 

U-238 

. Sum of all ingestion pathways, 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.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 

• 
Meat Milk Soil 	Water Fish Plant Meat Milk 

Total 

Ingestion. 

0.000E+00 0.000E+00 3.301E-02 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 9.398E-02 

0.000E+00 0.000E+00 3.780E-02 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.159E-01 

0.000E+00 0.000E+00 1.260E+01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.056E+02 

0.000E+00 0.000E+00 1.320E+01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.015E+02 

0.000E+00 0.000E+00 6.409E-01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.942E+01 

0.000E+00 0.000E+00 6.409E-01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.343E+00 

0.000E+00 0.000E+00 6.097E+01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.058E+02 

0.000E+00 0.000E+00 6.437E-01 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.117E+00 

0.000E+00 0.000E+00 1.016E+02 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.884E+02 

0.000E+00 0.000E+00 5.975E+00 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.697E+01 

0.000E+00 0.000E+00 1.016E+02 	0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.884E+02 

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 QINT9W(irn,i,t) for Inhalation of 

Radon and its Decay Products as pCi/yr at t 3.000E+02 years 

Radionuclides 

Radon 

Pathway 	Rn-222 	P0-218 	Pb-214 	Bi-214 	Rn-220 	Po-216 
	

Pb-212 	Bi-212 

Water-i. 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-dap. 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-id. -= Water-independent 	Water-dep. -- Water-dependent 

• 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.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 Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Plant Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

2.402E-08 0.0003 1.179E-11 0.0000 1.245E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.742E-10 0.0000 

2.592E-09 0.0000 4.815E-12 0.0000 1.958E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.662E-10 0.0000 

2.592E-08 0.0003 6.339E-10 0.0000 9.765E-06 0.1148 0.000E+00 0.0000 0.000E+00 0.0000 1.323E-06 0.0156 

5.376E-05 0.6320 6.099E-10 0.0000 6.091E-06 0.0716 0.000E+00 0.0000 0.000E+00 0.0000 2.070E-07 0.0024 

1.374E-06 0.0161 4.513E-11 0.0000 8.075E-07 0.0095 0.000E+00 0.0000 0.000E+00 0.0000 2.755E-08 0.0003 

2.357E-06 0.0277 1.486E-10 0.0000 8.892E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 8.122E-09 0.0001 

2.405E-08 0.0003 3.337E-09 0.0000 1.602E-07 0.0019 0.000E+00 0.0000 0.000E+00 0.0000 2.177E-07 0.0026 

1.065E-10 0.0000 4.486E-11 0.0000 1.891E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.568E-09 0.0000 

1.226E-08 0.0001 4.496E-09 0.0001 5.296E-07 0.0062 0.000E+00 0.0000 0.000E+00 0.0000 2.879E-07 0.0034 

1.534E-06 0.0180 2.379E-10 0.0000 3.185E-08 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 1.731E-08 0.0002 

5.407E-06 0.0636 3.822E-09 0.0000 6.689E-07 0.0079 0.000E+00 0.0000 0.000E+00 0.0000 3.636E-07 0.0043 

m.== 

6.452E-05 0.7586 1.339E-08 0.0002 1.807E-05 0.2124 0.000E+00 0.0000 0.000E+00 0.0000 2.455E-06 0.0289 

Radio 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

13-234 

13-235 

13-238 

Total 

• 
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 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.596E-08 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 4.822E-09 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 1.111E-05 0.1307 

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 6.006E-05 0.7061 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.209E-06 0.0260 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.374E-06 0.0279 

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 4.053E-07 0.0048 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.610E-09 0.0001 

13-234 	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 8.343E-07 0.0098 

13-235 	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 1.584E-06 0.0186 

13-238 	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 6.444E-06 0.0758 

==■■■■= ■■■■■■■=■ ■■■•■■ ■■■=■■■■= ■■■■■■ ■■■■■=■■■ ===■■■ ■■■■=■■■■ ■■■=■■ ==■■■■=== ■■■■■■ =■■=■■■■■ ==■■■■ 

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 8.506E-05 1.0000 

"" Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

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 

• 
Radionuclides 

Radon 

Pathway 	Rn-222 	Po-218 	Pb-214 	Bi-214 	Rn-220 	Po-216 	Pb-212 	Bi-212 

Water-i. 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-id. - ■ Water-independent 	Water-dep. ■■ Water-dependent 

Total Excess Cancer Risk CNRSI(i,p,t).*. for Initially Existent Radionuclides (i) and Pathways (p) 

Radio-

Nuclide 

Ground 

and Fraction of Total Risk at t- 3.000E+02 years 

Water Independent Pathways 	(Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

Ac-227 5.328E-11 0.0000 2.615E-14 0.0000 0.000E+00 0.0000 2.751E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.495E-12 0.0000 

Pb-210 1.148E-12 0.0000 2.809E-14 0.0000 0.000E+00 0.0000 4.312E-10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.861E-11 0.0000 

Ra-226 2.494E-05 0.2932 5.964E-10 0.0000 0.000E+00 0.0000 7.654E-06 0.0900 0.000E+00 0.0000 0.000E+00 0.0000 7.503E-07 0.0088 

Ra-228 2.234E-22 0.0000 1.220E-26 0.0000 0.000E+00 0.0000 3.741E-23 0.0000 0.000E+00 0.0000 0,nnnE+00 0.0000 1.807E-24 0.0000 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-230 2.879E-05 0.3384 3.965E-09 0.0000 0.000E+00 0.0000 8.339E-06 0.0980 0.000E+00 0.0000 0.000E+00 0.0000 9.939E-07 0.0117 • Th-232 3.730E-06 0.0439 2.386E-10 0.0000 0.000E+00 0.0000 8.182E-07 0.0096 0.000E+00 0.0000 0.000E+00 0.0000 3.824E-08 0.0004 

U-231 9.456E-08 0.0011 4.511E-09 0.0001 0.000E+00 0.0000 5.521E-07 0.0065 0.000E+00 0.0000 0.000E+00 0.0000 2.908E-07 0.0034 

U-235 1.561E-06 0.0183 2.544E-10 0.0000 0.000E+00 0.0000 3.505E-08 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 1.825E-08 0.0002 

U-238 5.407E-06 0.0636 3.826E-09 0.0000 0.000E+00 0.0000 6.694E-07 0.0079 0.000E+00 0.0000 0.000E+00 0.0000 3.639E-07 0.0043 
■■■ ■■■ ■■ ■■■■■ ■■■ .■■■ ■■ ■■■■ ■■ ■■■ ■■ ■■■ ■■ 

Total 6.452E-05 0.7586 1.339E-08 0.0002 0.000E+00 0.0000 1.807E-05 0.2124 0.000E+00 0.0000 0.000E+00 0.0000 2.455E-06 0.0289 

• 
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Total Excess Cancer Risk CNRSI(i,p,t) .. ' for Initially Existent Radionuclides (i) and Pathways (p) 

and Fraction of Total Risk at t ■ 3.000E+02 years 

Water Dependent Pathways 

Radio-

Nuclide 

Water Fish Radon Plant Meat Milk All pathways 

risk fract. risk tract. risk fract, risk fract. risk fract. risk fract. risk tract. 

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 0.000E+00 0.0000 5.755E-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 0.000E+00 0.0000 4.910E-10 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 0.000E+00 0.0000 3.334E-05 0.3920 

Ra-228 0.000E+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 2.626E-22 0.0000 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

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 0.000E+00 0.0000 3.812E-05 0.4482 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.587E-06 0.0539 

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 9.420E-07 0.0111 

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 1.614E-06 0.0190 

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 6.444E-06 0.0758 

■■■■■= ■■■■■■■■■ ■■■■■■■■■ ■■-■■=-■ ■■■■■■■■■ ■■■■■= 

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 8.506E-05 1.0000 

" .CNRSI(i,p,t) includes nnntribution from decay daughter radiunuclides 

• 

• 
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Intrisk : DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (P) 

As pCi/yr at 	1.000E+03 years 

• 
Water Independent Pathways (Inhalation w/o radon) 

Radio 

Nuclide Inhalation 	Plant 	Meat 	Milk 	Soil 

	

Ac-227 	3.820E-06 1.315E-01 0.000E+00 0.000E+00 7.120E-02 

	

Pa-231 	4.069E-06 5.580E-01 0.000E+00 0.000E+00 7.585E-02 

	

Pb-210 	1.067E-03 1.468E+02 0.000E+00 0.000E+00 1.989E+01 

	

Ra-226 	1.092E-03 5.990E+02 0.000E+00 0.000E+00 2.036E+01 

	

Ra-228 	3.437E-05 1.878E+01 0.000E+00 0.000E+00 6.407E-01 

	

Th-228 	3.437E-05 7.015E-01 0.000E+00 0.000E+00 6.407E-01 

	

Th-230 	3.276E-03 4.495E+01 0.000E+00 0.000E+00 6.106E+01 

	

Th-232 	3.452E-05 4.736E-01 0.000E+00 0.000E+00 6.434E-01 

	

0-234 	3.304E-03 1.133E+02 0.000E+00 0.000E+00 6.159E+01 

	

0-235 	1.944E-04 6.665E+00 0.000E+00 0.000E+00 3.623E+00 

	

0-238 	3.304E-03 1.133E+02 0.000E+00 0.000E+00 6.159E+01 

Sum of all ingestion pathways, i.e. water independent plant, 

and wat ,=r-dependent water, fish, plant, meat, milk pathways 

Water Dependent Pathways 

Total 

Ingestion. Water Fish Plant Meat Milk 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.027E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.339E-01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.667E+02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.194E+02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.942E+01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.342E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.060E+02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.117E+00 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.749E+02 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.029E+01 

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.749E+02 

meat, milk, soil 

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+03 years 

Radionuclides 

Radon 

Pathway 	Rn-222 	Po-218 	Pb-214 	Bi-214 	Rn-220 	Po-216 	Pb-212 	Bi-212 

Water-i. 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 

Watcr-dep. 0.0006+On 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-id. 	Water-independent 	Water-dep. 	Water-dependent 

IP 

• 



fract, 	risk 

0.0000 0.000E+00 

0.0000 0.000E+00 

0.0000 0.000E+00 

0.0000 0.000E+00 

0.0000 0.000E+00 

0.0000 0.000E+00 

0.0000 0.000E+00 

0.0000 0.000E+00 

0.0000 0.000E+00 

0.0000 0.000E+00 

0.0000 0.000E+00 

0.0000 0.000E+00 
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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 Independent Pathways (Inhalation excludes radon) 

Ground 	 Inhalation 	 Plant 	 meat 	 Milk 	 Soil 

Radio 	  

Nuclide 	risk 	fract. 	risk 	tract. 	risk 	fract, 	risk 	fract, 	risk 	fract, 	risk 	tract. 

Ac-227 4.992E-08 0.0004 2.450E-11 0.0000 2.586E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.401E-09 0.0000 

Pa-231 5.028E-09 0.0000 9.339E-12 0.0000 3.798E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.163E-10 0.0000 

Pb-210 4.047E-08 0.0003 9.900E-10 0.0000 1.525E-05 0.1276 0.000E+00 0.0000 0.000E+00 0.0000 2.066E-06 0.0173 

Ra-226 8.207E-05 0.6870 9.311E-10 0.0000 9.299E-06 0.0778 0.000E+00 0.0000 0.000E+00 0.0000 3.160E-07 0.0026 

Ra-228 1.373E-06 0.0115 4.511E-11 0.0000 8.071E-07 0.0068 0.000E+00 0.0000 0.000E+00 0.0000 2.754E-08 0.0002 

Th-228 2.356E-06 0.0197 1.485E-10 0.0000 8.889E-09 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 8.119E-09 0.0001 

Th-230 2.408E-08 0.0002 3.341E-09 0.0000 1.605E-07 0.0013 0.000E+00 0.0000 0.000E+00 0.0000 2.180E-07 0.0018 

Th-232 1.065E-10 0.0000 4.484E-11 0.0000 1.890E-09 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.567E-09 0.0000 

U-234 	7.436E-09 0.0001 2.726E-09 0.0000 3.211E-07 0.0027 0.000E+00 0.0000 0.000E+00 0.0000 1.746E-07 0.0015 

U-235 	9.303E-07 0.0078 1.442E-10 0.0000 1.931E-08 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 1.050E-08 0.0001 

U-238 	3.279E-06 0.0274 2.317E-09 0.0000 4.056E-07 0.0034 0.000E+00 0.0000 0.000E+00 0.0000 2.205E-07 0.0018 

Total 	9.013E-05 0.7545 1.072E-08 0.0001 2.628E-05 0.2200 0.000E+00 0.0000 0.000E+00 0.0000 3.045E-06 0.0255 

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.. 

risk fract, risk fract. 

0.000E+00 0.0000 5.393E-08 0.0005 

0.000E+00 0.0000 9.352E-09 0.0001 

0.000E+00 0.0000 1.736E-05 0.1453 

0.000E+00 0.0000 9.169E-05 0.7674 

0.000E+00 0.0000 2.208E-06 0.0185 

0.000E+00 0.0000 2.373E-06 0.0199 

0.000E+00 0.0000 4.059E-07 0.0034 

0.000E+00 0.0000 4.608E-09 0.0000 

0.000E+00 0.0000 5.059E-07 0.0042 

0.000E+00 0.0000 9.602E-07 0.0080 

0.000E+00 0.0000 3.907E-06 0.0327 

0.000E+00 0.0000 1.195E-04 1.0000 

risk tract. risk fract, risk 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

----..... 

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 

fract, 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

Radio 

Nuclide 

Ac-227 

Pa-231 

Pb-210 

Ra-226 

Ra-228 

Th-228 

Th-230 

Th-232 

17-234 

17-235 

0-238 

Total 

*. Sum of water independent ground, inhalation, plant, meat, milk, soil 

and water dependent water, fish, plant, meat, milk pathways 

• 
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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 

Radionuclides 

Radon 

Pathway 	Rn-222 	Po-218 	Pb-214 	Bi-214 	Rn-220 	Po-216 	Pb-212 	Bi-212 

Water-id. 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-id. -- Water-independent 	Water-dep. -- Water-dependent 

Total Excess Cancer Risk CNRSI(i,P,t)*** for Initially Existent Radionuclides (i) and Pathwa ys (p) 

and Fraction of Total Risk at t- 1.000E+03 years 

Radio-

Nuclide 

Ground 

Water Independent Pathways 	(Inhalation excludes radon) 

Inhalation 	 Radon 	 Plant 	 Meat Milk Soil 

risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. risk fract. 

Ac-227 3.235E-21 0.0000 1.588E-24 0.0000 0.000E+00 0.0000 1.670E-22 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.077E-23 0.0000 

Pb-210 3.175E-22 0.0000 7.766E-24 0.0000 0.000E+00 0.0000 1.192E-19 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.621E-20 0.0000 

Ra-226 1.288E-05 0.1078 3.079E-10 0.0000 0.000E+00 0.0000 3.951E-06 0.0331 0.000E+00 0.0000 0.000E+00 0.0000 3.873E-07 0.0032 

Ra-228 0.000E+00 0.0000 0.660E+00 U.UUuu u.uuOLT00 0.0000 0490E...00 n nnnn n.non+oo 9.0000 0.000E+00 0.0000 0.000E+00 0.0000 
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-230 6.867E-05 0.5748 4.897E-09 0.0000 0.000E+00 0.0000 2.058E-05 0.1723 0.000E+00 0.0000 0.000E+00 0.0000 2.193E-06 0.0184 
Th-232 3.729E-06 0.0312 2.385E-10 0.0000 0.000E+00 0.0000 8.179E-07 0.0068 0.000E+00 0.0000 0.000E+00 0.0000 3.823E-08 0.0003 

U-234 5.962E-07 0.0050 2.776E-09 0.0000 0.000E+00 0.0000 4.945E-07 0.0041 0.000E+00 0.0000 0.000E+00 0.0000 1.935E-07 0.0016 

U-235 9.852E-07 0.0082 1.781E-10 0.0000 0.000E+00 0.0000 2.570E-08 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 1.242E-08 0.0001 

1.1-238 3.279E-06 0.0274 2.325E-09 0.0000 0.000E+00 0.0000 4.067E-07 0.0034 0.000E+00 0.0000 0.000E+00 0.0000 2.210E-07 0.0018 
■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■■■■ ■■■■■■ ■■■■■■■■■ ■■■■■■ 

Total 0.7545 1.072E-08 0.0001 0.000E+00 0.0000 2.628E-05 0.2200 0.000E+00 0.0000 0.000E+00 3.045E-06 0.0255 9.013E-05 0.0000 

• 

• 

• 
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Intrisk 	DT-10- Onsite Resident 	 File: DT-10-Onsite Resident.RAD 

Total Excess Cancer Risk CNRSI(i,p,t)*" for Initially Existent Radionuclides (i) and Pathways (p) 

Wci Lex. eish 

and Fraction of Total Risk at t- 1.000E+03 years 

Water Dependent Pathways 

Radon 	 Plant 	 Meat Milk All pathways 

Radio 

Nuclide risk fract. 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 0.000E+00 0.0000 3.494E-21 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 0.000E+00 0.0000 1.358E-19 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 0.000E+00 0.0000 1.721E-05 0.1441 

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 

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 0.000E+00 0.0000 9.145E-05 0.7655 

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.585E-06 0.0384 

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 1.287E-06 0.0108 

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 1.024E-06 0.0086 

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 3.909E-06 0.0327 

■=■■ • ■=■■■=■■= ■,..=■■■= ■■••.■■■=■■ =■■■■■ =■■== ..=■■==■■=. ■==■■ ■■■= ■■=■ ■■■■■ 

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 1.195E-04 1.0000 

• .CNRSI(i,p,t) includes contribution from decay daughter radionuclides 

• 
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Sample II). 	0  0 4  7 	 si3iion Iv. bp-2  0 O q 3  

Collection Date: itz...ct (0  

Property Naine 	DEM  LUmf3e4. 

Northing 	 02 17 31  

Elevation limits,: ATA---  

Sample Collection Method: "TROWV- 

Collection Time: 	5 3 D  

Sample Location: 5 aeARSE=t4___Z 

Eason; (onus): 	9  

Sample T;.pe: j riD (.0e44'  

Sample Depth: 0 	.5"  

Soil Type. FINE- 1c  CO/Je,be Ggaj_bizavez Rod Screen Instrum ent: 	 t 	1.3  
" 	AL,  	  

Rod Screen Rkg 	 / Rod Screen:  

Comments: Zit Z Aemionl,  /0k- ecf-ertk_. 15/altph.r6 — 	hy Ao  
5-k- mi 	AT-72m 51;orpte fammalpf,  

Recorded by .  QA by  

Task Team Members 

  

.92)(A ir01e1 

 

    

Sample ID: 	if•ra 00 (4i 1 Station ID: Afr? O"/-3 7 

Collection Date: 	ran 	/ 	 Collection Tome: 	0 41,c- 

Property Name: pap er-t-  Limigge. Sample Location: r elleA/t/L mum rgAgr 

Northing (units): JO 113 I basting (units): 	loit S( '  

Elevation conks):  

Sample Collection Method: MOWER- 

Sample Type: Nowt)  

Sample Depth: 0.5—  iv /a l  

Soil Type: r6IME-   &Iva. mvo 60,t- 
 tay  

L.- Rod Screen Instrument: etti - 

 

  

  

Rad Screen Mg.: 	Si c.,, Rad Screen: 	qv! 

Recorded by: 

 

QA by:  

 

    

• • 



• 	 • 

            

            

  

1540. 26031)o -7. ova 

     

PROJECT,TITLE: 
	 fuse pre 

     

WORK StTE: 	 SL-C25 5C-4405. A/01 A 6, 

     

DELIVERY•ORDEK: .  

          

CONTRACT #: 
	

Ai-G EV-1 3-06-  D - 0615 

START OATE: 	10 0  

     

     

END DATE: 

           

A4ErplayevOnea Corpxy 

ken Apptotiss berestimil Capazio, 

      

     

III. .0 ren.a../.0.... If. 60 .4w 1.....11171:all,”,raMI 

     

              



Task Team Members 
Task l'emit Members 

Boss - WeeroA, COC No. • 4 ago  

Collection Date.  

Sample ID: 	 qo7 Colo,.5,41.. 	Station ID: 

Collection Time: 

Elevation (units): 	Ala.. 	 . 
Sample Type' Co rnPos  ir 

Sample Depth. 0. - 0 - a-  • 
Sample Collection Me/hod:04;1414  TieowEr- 

Rad Screen: (0  5  
Rod Screen Bkg.: 	 e 

Recorde 
QA by: 

Ross- keexpAl  
COC No.  SA 061 12003- ocia  

Sample ID: 14-1-4. ao_cicafos,  it) 	Station ID: EAT 2 15 ,10  

Collection Date: 	(s/19 /03 Collection Time: 205 0 

Sample Collection Method:A/4414 7120w EL Sample Depth: 0 -0.r 

Soil Type: BLACJIC. C_NU4E12,5 Rad Screen Instrument: 1114.1 

(ad Screen Bkg.: SOce, Rod Screen:  

QA by: Recorded by: 

Task Team Members 

Rod Screen: Rod Screen Bkg.: Pep, 

Sample Location. 	u 	AIDACrAl .44 1-L 

Eastg (units): g-  

Sample 

(units): sea (omokg mrs  m

Sample Type: Compos t TE 

Comments: 

Property Name: (yr - to 

L.0 

Elevation (units): 	Mk 

Boss - ICecroA1 

Sample ID: 141-2.7541X, 	 c.k 

Collection Date: 	to I I .1 / 03 

Property N-trne: 	 D. 

Northing (units): s 	ro""apArs 

Elevation (units): 	NA 

Sample Collection tvlethod:A/101C> TROWEL 

COC No.  SA CA, I zoos - 

Station ID: 	T çcs  

Collection Time: L,IOST 

Sample Location:Souv4 StOe .er0 	P/ 

Easting (units): _scr co no.1 wows 

Sample Type: e om 404 '7E- 

Sample Depth: 0  -0.0  

Soli Type' geL4C4 0141.41E44/5 -1[4c 

Commons: 

• 
QA by: 

Rod Screen Instrument: 1.#/- 

/  

• 

Sample Location: €. 467- . &Alp St L  P 
.1,  4 .1.0ht.  -t-A.kroy 	 F- Lo..z  Northing (units). .54"G Cerin.4ovrt 	 Easting (units) 

Soil Type: 13 da■ Gle- .c.bybeas /8 atc_k Aet.ers Rad Screen Instrument: 44-9 .- 

Comments: 

• 

Propent Name. .br-/ 0 . • 

1. 



foic_ e suailce_ Comments: 

• S 

Soil Type: r wvie,, 	to facE Rad Screen Instrument:  Gig 	F 

Rod  Screen:  Rad Screen Bkg.: 	90tyl  

QA by: 7-Solt,  Recorded by• e4(,(77/ 	• 

Task Team Members 

N tvexam, /1'1atft e2, Valhd 

Sample  ID: ki-i% -7(9 -7 5 5-  
Collection Date:  9 - z -o3 

COC No.  SA 9?-9 AO03 - 0 2  ff 

Station ID: J±7 	T7 CDS"  

Collection Time:  

Property Name: 	-e5cDS_1L_L_J_CjOje-a:_Er$V 	 Sample Location: 	fC. — 	E 

Easting (units): 	c10i(.4  59  Northing (units): D-9. 1 i0- 

Elevation (units): Ai Sample Type: rY7C5 

Sample  Collection Method: 0204 610 	"but r Sample  Depth: 6 •-•.0, ,5' 

Sample ID: 

COC No. 51.402L1,96 
Station ID: 

.rnsuagmwrir.,/, • 

Property  N ante: 50.5._Th2) 	 Sample Location: 

Northing (wilts): 	20 

Elevation (units):N 

Easling (units): 	90 V133 I.5  

Sample Type: 1-- 10"116 647 to 

*nix Sample Collection Method: Sample Depth: 6-6 s-•/ 

• 
41.1..10MITYIK{W 

Task Team Members _ A 

11)044494() ,  

Collection Date: Ct  Collection Time: 

Rod Screen Bkg.: —70 Cprv-% 

4> 

Comments: 1g 	e Sed:611(e. 



pRflJECT ITLE: 
• 

. c.•-;i4i. • 
51 4S 34S4em  

 

 

WORK SITE: 

fI4yERY ORDER: 

,O 

.11(  CONTRACT #: 

START DATE: 	97.1  

'END DATE: 

An Employee.Ownd Company 

Bali= loternational Corporation 

no est Nit. rampile. r. a s. moz NI" reSOISIII VON (471)i11400 

• 

• 

r 	 1st 

41' 	 • 

5(Ya :d0aS 1 05 . 00a FP-0(t 
• 

• • • 

S • 

a. 

• 

to • 

! I. 

(.1 



, 

, 	 ,... , 	 ' 

'--":, 	, r,,i i• ,"- 	:‘. 

PAGE 	 FIELD LOG 

. 	 , „.,.. 	• 

	

. 	 ... 	 _ 

	

PAGE 	 FIELD LOG 	. 

1 cl-101,9-  Li-P-1 	51.1,11v5VP-1-1 31  -,1_,o 70335 	S14170;53 I, 
2 61 n611, 144-2 m._•0 AS A'"? 32  5 1-o -ic  33 7 	1-070 3 P-S- 
3 SL-10 b5h 1-13 	SLO L..5-6'15-  
4 SLID 656_714 	5L-0 &,5 7 5 , 34  lk›.17-0 

5 	L-10 h515 11 	51-065- 155 95 f“.._.0 7V 31?- 

6 51.0 1,5" 15- /I 	51-065-  /5, 36 51_4) -703P-6 

7  SL 6 65" i it," 	5L-6 65- 1 5-f 37 cl__O -7C 3P- P, 	6i--i) 703.1 

8 500651P1 	SLO 65- 00 38  L_0 70 316- 	51-0 7031(c• 

3  st_n by-  (--) r 	sue 65 - 1 -  7 .2. 39 5L( 70 3j9 	51-p:703 
icm,6 65/-4 	bc.tobygi-13 49  L.--11 70333 	.5 1Z7-, (P0 1 
1151-0 650 -7 	5L-.0657, 4 ) 41  4“...0 '73-4, ( o 	SLD 7D- (01 ( 
12 6L6 1,5 l) ip 	St-O b5- 1)`4 12 - 42  1.-.to 7"---7 77 9-tC7P77?" 
13 5L-0 65  i 0, 	5L0 63 I bli 43  ")1-2,0 7  ‘2 7 7  1  
14  ;1--61,5- 1 -) 3 	'LO  b5.1 44  ._11--,0 7 Ps7S( 	L--)00 -7 al 

A 15  StM Asiba 	sLD 1,5 1) 45  5Lo 727s- 3 	si-z778.1 
,16SL06,5At. 
- 46   -7._ 	7 1?..5- 	5140 -7 , 7 ?i,p 
"7 51_0 b5- 15Ct 	503 1,5- 11,5 47  S Ls) 73R- 11 	SLO 7 -w9co 

r18 SL0 b5i 61 	RAO 12,571,LD 48  
'::)9 6 /...0 b5- 1,Zt 	5 ,_is  4 & g,9 

.;,4; 
49 514 -I ti  ap.)., 	3 14)  ..7  Li  ?p...3  

'ti° SL6 44 f zo 	5L-ts 64 iz / 50  51--D7'4 .92 '1 	3 IA -V-I aal -2; 
54,4 Get rzz 	SLo 6, (,8Z3 ur  51  .5L--o 71a30 	ii-D "11 P3 ) 

P2  SU. 6 6 r Z Si 	Sz.A 64 rzc 52  5LD -7_1a--, 	.9-b -7  'I 	3 3 
4i3 	L. 	?z& 	sLi Gt4Z7 ,. 53  5L, 10-3 	51-1.) 7 	9 35 

st-L6(4z1 	SI-4 64 7Z9 54  .51-1, 1 y ,- 3(., 	9-( 	71 	- .3-7 r.--  
5' 25  St,.0 G 4 93 0 	S LA ee Cr r 3 / r,  55  

56  

5 I-0 	'>-3 	st....-0 	71 	-.-3er 
C"1-1) 7'1 >YD 	SLO 7 '1 	1 I 6$ 	st-Ls 44 f3z 	SLO 67.c/5 

544 	
5 6 

67.57(, 	-2roftc. 57  

58 

•51,4) -PI 9".1a- 
11-i) -7 t-( g 

5L-40 1  Y.  ? Lf3 
,=1,213 5,_ 46 	64.45/ 	SLD(.19/SZ 4---- 

GS' /53 	5i-61005 g 59  5... 	7 ..t 2A-1 S1-0 1 '1 ?`( -7 
,A° 	5i-0 703:51 . 	- _ 69 .:13L0 1 't 	"t-f.g' 	)1--.0  

• 	 • 



61 	 "t 11..1..q.) 	 ) 31 	7“3'[ 	5t,1) 

62  925 L-07:067,6^ 	SI-L, 
63 	5.1-4)  935L-0 77.21a 	4.0/72(3 

64 ..51-0 2.Y 	5) LO 94 	3t-VS-a/7  

65  S 1-0 79 .)S  95 	̀3>L078-oct9 SLj7E-ost) 66 	)60 Li) 7,/ 96 	SLO 	(1.51  
67 S1O 71/X2--  97 	51.- 	7ffroS-3 
68 SO 74 061,3  51-0 	.1,3 98 	SL-i) 7 g-2-gr 	544) 	Aeg 69 7tNa  6 It 7616-- 99 	 72. at■ 

7° ,9-07375-Er  100  

7' 	Lirls-f  431 )07, 101 	5,47 rsp_rt„ -;-Si, 
72 51-0 -740)6' 	9-.0 760 77 102 51_07pos-cr. 	stso 7 	051 
73 9-0 74,06D  9-S) 74 0 6r1 103 	5Lib '78-6110 	.51-0 7S-(il 
74 si-o )100 Fr> 	34)7400 ° 1" 51-0-7541_? 	SLO7[ct  
75 SLD 601 3  51-b 71. or/ 105 	St_13*-7S.-740 
76 	"71, CIS- 	$W 71001 63 los 	irt05t5 	• 5.-0 '7 S-6 5) 
77 540 7'b 	5L0 7i, lop 107  L-0 
78 51--07.5TOY 	51-0 108 	A.ctki'vr 

51-6 
79 SLP 75-V.70 	SLO 75T6-8  109 sL0-7 vote, 
80 31-0 7rEr5  Lf) 	5-8-55/ 110 	si..07fic,6-7 st.i3 7g6. 
81 9_010 117  111 5421 7?Csi- 

51-D-1°L1-1(0 	SLD 76i175 112 r}cr...Voy,". 

33 51-D'LS(re  51-0 75-VI 113 	c)Ltyliq,,(4 si-078(04.,a. 
84 :1-1) .75-e 33 	5L-0 7441(f1 114 	5LCOS-(0t, 	• 	,$1.--678.417V 
85 51TI 144 5- 	34 	6411p 1 1 5 	Si_i) f,g.-0 	y 86 	761,17 sLo 116 5u) 7,f6e8- -61-0 76-60 
67 SI-V44(  SI-C7 C. 30 .117 	A-Tx:vs:ye 51-0 
88 	516 -slactC(  ,saN 7(437 7 116  rtvv't3 

89 	SI-07440'V 	9_0 it, 	31 119 sLD-78-h SID 90  ,5L6 120 	 st.c. 7Er 1*-70 

'?..- :1.th l'''r_kr1ir:L - - .. 	- 	. 	.. 

PAGE 	 FIELD LOG PAGE FIELD.LOG - 	, 	,_, 

121 5L.f) 76-6'7, ' , :e, 	tile•  151 

122 PtrY-si'le 	.. 6 i-e7i1;;75- 152 

123  St-07 * .. 7c.-  1..-CI 7g477 153 	' 	 . 	... 

124  Ry-c-h.v.t. 154 

125 51,_07k-L al 5,,,L.3) -51, i..• >,...... 155 

126 fl-lz,V■ :vt 61-0 '7g- ios:13 156  

127 -.51_1)7 g-wo 6,4) 1 g 1„ g5 157 
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129 S1.707 gc,st) 1N• 	". 'e 159 
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136 s LO 781(,,,1 51...1) 7O00 166 
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'
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Soil Type:  Rad Screen Instrument: ci Lit 	cf  

Sample ID: Station ID: L -? -72( 

ollection Date: b-11_ (3 	 Collection Time: 	D 

roperty Name: 	 Sample Location: 

5  
orth ing (units): 	K.. 	 Easting (units): Ac 

levation (units): 	A 	 Sample Type: 

mple Collection Method: 	irnve.)e. 	 Sample  Depth: 0 — 0. 5  

oil Type: 	 Rad Screen Instrument:  L-44-  

ge‘t, 
d Screen Bkg.: 	1 	 Rad Screen: LI  `I 
mments: 

1 c•or./t \ 

Rad Screen Bkg.: 

Comments: 	1%-- 	ct,./1 31 l2 	 .S. r63 	4I-0m 	vi c-c,r-rwor -  04-  

Recorded by: 

Task Team Merniqers 

Ke4bY1 ;Boss  
	  COC No.  54 (A) 1 61 2b63_6_3H 

 

i o Task Team Mem ers I 

Petpn  g0 5  1 

  

COC No.  91 01)1 41 2 063 -  0311 • 

  

    

Sample ID: ILO ') 2L2  Station ID: 5L.0 772( 

Collection Date: 6_ - 	0 5 	 Collection Time: 	0 p 0 	 

• Property Name:  p -r-10 	stiti 101 	Sample  Location: 

tot 

  

N v0 tx■-nrc 
Northing (units): Easting (units): 

Elevation (units): 	/0 

 

Sample Type: I-In k,- 	 h 

 

  

 

Sample  Depth: 	0 	O 5 	  Sample Collection Method: Lcv  4.„„  e  



Property Name: $L.0.5 cer-/c, Sample Location:  ade  

Sample Type: 140Ate, PeitikiS 

Sample Depth: 0 - 	• 

Elevation (units): NA 

Sample Collection Method:2/4A/6 ApberZ 

QA by: Recorded by: 
Recorded by: IMILIIII1111111•11111111t 

Task Team Members 
Task Team Members 

30 

COCN0. -54 079q t  003 - 45)-/ 

Station ID: 	• t. 

Collection Time: 

Sample Location:  

Basting (units): 

Sample Type . 	M 0 IS "C.005 

At.r- el•t 

77. 01,* 

Sample Location: 

Easting (units): 

Sample Type: 40ePro 6/2„4,3 

roperty Name: .SLitt5 0 

orthing (units): tea 5- 77..3-0 

Task Team Members 

-3053  - AlE0mon4.4- FiAt k6L.367A1 

Sample ID: sap 78 0447 

Collection Date: IC • - id•(- 03 

Property Name: 3 L S 

Northing (units). 	0 

Elevation (units). 

Sample Co'lection Method: 044J 

Soil Type 	4 	Saw 

COCNo.  54- Mr/gfoos- 03/4  

Station ID: ..51..1378  O 7 

Collection Time: 	01 

Sample Location .  

Sample Type: POPIO Goe.043 

Sample Depth. 0- O.S- 

Rad Screen Instrument: Jig- 7 

ti./44-10 

Task Team Members 

ROSS AlE0on4A,  - A lleelt./ 

Sample ID: Sc_07 oq9 

COC No. 54 D3/42003 -034 

Station ID:  

Rad Screen Bkg.: 

7 
Comments: 

VINI■111111111111.• rotamasassiffiasmiwritimessmi Rad Screen Red Screen Bkg • qacoon  

o 
Comments: 

Rad Screen:  

7 4217/0, 

rg, 55 7 	 — 4 Al&..07,11Sena 

Sample ID: .5 L_D 76 ova 
Collection Date: I iv 03 

Property Name: Sa5.5 bi--, 0 

Northing (units). /02. 3-s- r.7Y3 

Elevation (units): 	NAI 

oss - F/Alke74814te —A/E0 

mple ID: t_07606-0 

ollection Date: I/ fel/ 3 

ovation (units): .A/A- 

mple Collection Method'A'4PJ0 4vbZe 

I I ype: 	Ai 61 	.0441v 

00C 	 0 Siyam 3  

Station ID: se_tj 7 r 0 

Collection Time: C Sr- 

Sample De. h. /.3 -2.o 4- 

Rad Screen Instrument. Se 
941-10 "C 

‘• • r• 
721 

Rod Screen Bkg.: 

Comments: 

Recorded by: 

Rad Screen .  

QA by: 

t• 

1311101.100111111111111101: 

Rad Screen. 

QA by: 

77$-5,  

d Screen Bkg.: 

TO-9 
mments. 

AV iZ. 

6.02.04.401- 

Collection Date: fl// 4/ 10 3 	 Collection Time:  /OLIO  

North ing (units): /12„9,58-9—singy • 	1 0 2/4- 93.3"02. Basting (units): 1427,..z,17-er .",rrs, 

Soil Type:j3C4CA:  CiAIDC12y SitTY pi/X. 	Rad Screen Instrument:4'y- 9 7 -  
wf &re:A it' ET- 9v-io 

Sample Collection Method:I-Mx/A 091)46e 	 Sample Depth' I. 	24 

LAt-fe- 54/1.‘ • si 
,560te, 6.e..* vet. 

AIIIMEZCZEI 1111•11ff  
Soil Type OS/ X id 

951-/0 



• • 
Task Team Members Task Team Members 

Rad Screen: /1/ 
s 	 'C Rad Screen: ka  

7Sb3 

Rad Screen Bkg.:5-'3 

7077 
Comments: 0 1#1C4+ 

Rad Screen BAg.:53 

7077 cp.. 
Comments: 

Station ID: 	50:5 78051 
CoCNo. 34 ?"e2ooa 

Station ID: 	se...D 7705-1 

. 04-47,Ns4AJ •-• 	ewe fnle 

Sample ID:  .51..t>  "7 (3, 06-1 

65-0-9Kto • Easting (units): 9.6 7 e 3. 94 4 

Elevation (units): 
Sample Type: pomo 6 4413 

Elevation (units): MA . 	 Sample Type: Arff o tre.443 

Easting (units): 90 172,3. pc,4, Northing (units): / 	5-o. 4,  frp 

Sample Type: H0P70  

Sample Depth: I. 

Elevation (units): 	AlA 

Sample Collection Method: A/4A/0 V6E.g, 

Rad Screen Bkg.: 	cpws 

-7477/pos 
Comments: 

Rad Screen: 7b rpm., 
7117,r Rs, 	C" 

Recorded by' QA by: 	 r 

Collection Date: 1 - iy-o 3 

Property Name: SCA s orr-r o 	 Sample Location: 	_Alajtz 

Collection Time: //OS- 

Northing (units): 	J02 

Collection Date:  

Property Name. .54.65.-  

Northing (nuts): /0 2. C., -o. yreo Easting (units): 'Or 7  Z 21  • 174.4 

Sample Collection Method: Pi two 4E1 602 	Sample Depth: 0- 0. Orr+ 

Soil Type:  ACM.  stchuby 5,  ay edooeees 	Rad Screen Instrument: 	9 

_Xe.avei 	 qq40  -e- 

Sample Collection Method:AO/WO 400E4 Sample Depth: 	as-- V. r# 
Soil Type: /)IA- Rad Screen Instrument: 4'1- 9 	Cr' 

Recorded by: 

Sample ID: 	76012 

Collection Date: 7---1 ,1-0 3 

Station ID: 	5-ez 78 or, 

Collection Time: //2 5-  

Property Name: 6‘135 157---/0 	 Sample Location: ea sgue 

Soil Type: Beacx SqA.say 1L.7y Citvocoea co/ Rad Screen Instrument: 41q-  9  

N.kh: 	chguitcy ,5V6srgcle..e 	 V4-to  

• 
9' 

COC No. ...54 6 r/c/zao.3 
8066 - AJEVNtA.P-J- AEC eXilS/A./E 

Sample16: - 	g 06. 3 

Collection Time: / / 3 

Sample Location: ela_siouft 

QA by: 



Task Team Members 

55-Ak u www- • Fmk Ea Weitr COC No. .5.q0 us-2003-08,i 

Station ID: .5L.072247 Sample ID: 51-b 71Z77 

9'? 

Task Team Members 

COC No.  34 057/5" ze• 05 - aid 

Station ID: 5 0 77S zir_, 
Collection Time: 

5-/Veufrum) -r4lesin13 1(294  

,Sample ID: "ct..„b-f1ZT7 

Collection Date: 	s-ts--D3 Collection Time: /Ala  Collection Date:  

Sample Location: 	f/e06-612.4.(-(1.0 

g 7 

Property Name: s Lb  s Property Name:  ...S(.1)5 57-40 Sample Location: 

Easting (units): Northing (units): 	to 'DI  802 "bo Lasting (units): 	0 91.  0 .2-  Northing (units): • 

Elevation (units): 

e Sample Collection Method4 	faIi‘rZ  

‘4445_ Sample Type: Elevation (units): Aist. Sample Type: /Iwo (.14.0 

Sample Depth: 0-0,5-4  Sample Collection Method: bei4Nr)  Sample Depth: g5-- 4/..04.1 

bmrurne 	- '
Soi l Type: 	 AM 	opie- 	 ' 

ff-/0 C 
Soil Type:120>Dcsoi gown; 6101/ ()Loy 	Rod Screen Instrument: 4/t/-?  

1/4-10  e " 

Rod Screen Rod Screen Bkg.: 

.Comments: 

Rod Screen. 

ss-90,14., 
Rod Screen Bkg.:  

	 ril,162.cont, 	 
go 

Comments: 	ITT 

Recorded by:  Aediii
-rmit ommm ill Recorded by: QA by: 

'Task Team Members Task Team Members 
• 

COC No.  SA '• 07/5-200 3 
&SS- AlevoulA0  - FLIKE11,41r4  heir_crAtat4orz  COC No. (509 071072403 -034( MA — 

Station ID: 	81.-.0 7 2 7 a;nple ID: Sib 77290 Sample ID: ,Ii.r> -7121ilt,  Station ID: 	LO 77' z  

Collection Time: / 3 Collection Date: 	 b -0 Collection Time: /  Collection Date: 

Sample Location: roperty Name: St. b 5 	T/0 Property 	 • Sample Location: .1rXML. - cc 

Northing (units). 

Sample Type' levation (units): ./v 4- Elevation (units): 	)4 

Sample Collection Method: /SIM nil b 

Soil Type: 

Sample Type: 	p 

0 Sample Depth. mple Collection Method44,0 4vc.ce Sample Depth: 

I I Type: 	1402 .5; L 	c 	 Rod Screen Instrument: 

d Screen Bkg.: Rod Screen Bkg.: Rad Screen:  

c 	e • 
mments: Comments .  

QA by: Recorded by .  QA by: 

• 



Sample Type: 	3 ra  Elevation (units): 

4)-  rt) 	jAlt-c" Sample Depth: - !,C) Sample Collection Method: 

COC No. 	5 (}0 IVO° 3 -01 )4. 

Station ID: 	_5t..0 72151  
Sample ID: 	t 4)78 ?SY 

Collection Date: 	lb ,--/ Collection Time: 	U 0 5 

• 

Soil Type: 	 r7 

Rad Screen Bkg.: 	jf 

Comments. 

Recorded by: 

• 
/ 33 

Task Team Members 

. 4 Le-143:vtC 

Property Name: 	C. WS 	 Sample Location: 	1-1-0,gs 	Vr-tre,1- Z 

Nor 

• 

QA by: Hai AIDA 

Rad Screen Instrument: 	- 

Rad Screen: 	2' 

Collection Time: 

COC No.  5A-0 41 is a 003 -6114..  

Station ID: 	S 	t ff.sy 

t 3 	y 

Northing (units):- 	I ")...19.37 	 Easting (units): 	10 	 &" 

Property Name: Sample Location: 	 troQ-Fz 

Elevation (units): 	A.' /Xi Sample Type: 	3  

Comments: 

QA by: 

Rad Screen: 	SZT Rod Screen Bkg.: 

Recorded by: 	R. i--i  

Sample Collection Method: 	A-ktit.,,e.) tChvl,P( Sample Depth: 	3, s-  y.  
Soil Type: Py,d,.. %(;) c;-(- 	) c.)\ Rad Screen Instrument. 

Collection Date: 	Micl3 

Easting (units). 	IV if 5' .7o , I s.- to s..4g 37.  *  Northing (units): 

Task Team Members 

1-1,..r1c.,  

Sample ID: 	5LE) 

Collection Date: 	("TICR 

Property Name: 	$LD.5 

COC No.  5k)cl )540°1  - 	44  

Station ID: 	L 

Collection Time: 

Sample Location:  

Elevation (units): 	Ai/ 4- 

Sample Collection Method: \--co..,e  

Soil Type: 	 k=1 

Rad Screen Bkg.: 

Comments: 4.,t s, ses4t rslccc..-Vtr;'\ 

Recorded by: 

Rad Screen Instrument: 

Rad Screen: 

QA by: 'WS 1111 

Sample Type: 

Sample Depth: 	0,0 - tf)  .5-  

Task Team Members 
4r.o, / , 	

Sample ID: 	5 LO 



( 

COC No.  5 A- 0 115gco 3 -bq f+ 

Task Team Members 

rt\i-  Ly 	-c. 	tocei,,)0i.ier.  

Sample ID: U47E157  Station ID: 	5L.0 79- Isy  

Collection Date: 0 	 Collection Time: 	)15?  

Property Name: • Sample Location: 

• a .2 	Easting (units): 	0 Northing (units): 

Elevation (units): Sample Type: 	et  
) 

Sample Depth: Sample Collection Method: 

Rad Screen Instrument: I c. Soil Type: 

Rad Screen Bkg.: Rad Screen:  re,.  

. Recorded by: . 	, QA by: 

• • 

Comments: 

• 



Northing (units): 

Property Name: SL.PS 

Mii.11.11P11111=11■11 1111•TVIELINIMINW:  

Sample Location: 711.fe1t4p 
5L,  

Collection Date: q - 	01 Collection Time: 	0  6—  
Collection Date. q Collection Time: f0 (40 

Sample Type: 1-4"bili0 6/46:2 Elevation (units): WP 

111..•, Sample De h: Sample Collection Method. 

Rad Screen Bkg.: 	t 

Comments:  

_  

Rod Screen: <kg coy... 

11817  

( 

QA by: 	 ' 

/ .  

Recorded by: V 	1/) 

• • 

SWIM Northing (units) .  Easting (units): 	0 s,  

Sample Type: rizvvio Ker.,  Elevation (units): lu A 

Task Team Members 

Naimmen x(Afeikti 	viald 

Sample 	 -4151994.4A0 

Collection Date: 	'I -  

Property Name: •S LDS 

coc No. 511-0c7D(0 .033- c31 !f 
Station ID:  

Collection Time: f 031 

Sample Location: 77.1  evguS ; rat4 2 — 
a 

Sample Collection Method: 1-17R/11 	r 
Soil Type: A, ( c  

Red Screen Bkg.: 	g cf," • 

Comments: 

Sample Depth: I.  6. -• Z.0 • 

End Screen Instrument: 4.04— 9  
A/aV Zs 2 P 

Rad Screen: T2 cp. pr.  
i50  

coc No .V ect 	61 —0 I  

Soil Type: Ar tctu4 	 try/G/1, 	Rad Screeninstrument: kft- 

hvek 
 

22 le- 2  

Recorded by: DU 	 QA by: 	e  

Task Team Members /ye  Alom 	3  1111.:114.4ct  

COC No. cA 09,76611:63— 6/H 
Station ID:„ci  L."  -I c1 oo ,„  

• 

Sample Type: rib rvo 614 

Sample Depth: 0 —0,5'  

Elevation (units): /VIA 

Sample Collection Method: hylli Ph 

tx  
Rad Screen Instrtimeri_it:W_- 	 

Soil Type:  

Comments: 	 b 
1 , 0 - 1. 5 r. 	1 	 /114. 

5 24 .-  

Recorded by: QA by' 

Rad Screen' 	1 . 
Red Screen Bkg.: 

Task Team Members 

_MU AVM, Inn A-11-enl2/  1101  104 4.)  

Sample ID:  

Sample Location: Thervi.0,1 	 t  
( 	C 

Northing (units): 	0.2 lc/ L4•. 	 Eastmg (units): 	 s 	6  

Property Name: SI...65 



Rod Screen Bkg.: (p"; 	 Rod Screen: , 	ev)rw•-••• 

Comments: 	"Thic tA•a S vv-tAxe 	 4.4"S ilfeY/ 	 ( 	  ).  c .1.  LI' 

• 0 - 	 1_ 1."  

Sample ID:  cf....1'3 -7 °7 60-7 Station ID:  

Collection Time: tog 5-* 
-(1:■ -•/)  Collection Dam: 

coc No. <110 ,308 -es 14 
Station ID: •staz, --mcy5t-7  

Tii .$) 16.T;;;MfAel4rn iberisAti m  Arlo/ 

 Li( - 

Sample ID: 1— -78 erg 

Collection Time: 1065 Collection Date:  

Elevation (units):r/ Sample Type: /116/YY) 

Sample Collection Method: Prayvi 	 

bett4r% Soil Type. 5. 9. • Rod Screen Instrument: 

Comments: "/ .0 Z 6 1.. -It Tr,' 

QA by: Recorded by: 

Task Team Membert 

N(
f  ittiok Vitaihri  

.1f911 .  

Sample ID: SLIS 
 

Collection Date: 45--- aco• 6 r 

coc No.  SA-01,211;M - 6 lit  
Station  ID: ,C.its=7:frxecif;=„ya_c 725.9. • . 

Collection Time: /0 i6e) 

Laras Northing (uniM): 

Sample Collection Method: Sam le Depth 	— 

2 

.0 	• 

Soil Type: ri  
c:i 	c,c,w  

Elevation (units):IN Ah  Sample Type:  Sample Type: 4:1/emp..6.4 

Sample De th: 

Rad Screen Instrument: 

Elevation (units):NA 

Sample Collection Method' 

Soil Type: Rod Screen Instrument:  

Property Name: 
Sample Location: 

Easting (units): 

ogramco.  1 c. 
Northing (units): 	0 P-9 9 LP> . (p .-7 

Sample Location: -n..-ormar  
TC.•  

Eastmg (units): `-/ 	*4:24 	  

taz.444 Property Name: 	LJX 

Sample Location: 1-hystvaS f prDe -I-2. 
- 

(p 	 Easting (units): 	g- 	gti  

Property Name: 3(4)S 

Northing (units): 

a 	tr. 7 iC 

Rod Screen Bkg.: tp3 

rY" • 
di' oo -7 - Comments: t 

Rod Screen 3kg.: 
Rod Screen: Screen: -7 

1. co-? 	 0Ir f ev,  

Sample Depth: (.6.. 

1.1 s29 11JTIONZnible  lb( , 44,(144,1)th  
COC No. 	  

Rad Screen: 70  



COC No. S.409;6 a4i3-6719  
OviTi eri;mr;riibe:V(01, im.hielk Vaxiffht )  

Station ID: _5c,pj  -7 rrlse? -7 
Sample ID: S L 0'7 6ie q 

Collection Date: or— alp -6 3 Collection Time: /100 	  

Elevation (units): e  pc  Sample Type: lithtlitc.2aLki 

Rad Screen: R3d Screen Bkg • 

Comments. 

Elevation (units): NA 

Sample Collection Method: 

Sample Type: H-6.n4.0 6 cal> 

Sample Depth: y 

Task Team Members 

Nttkvkann, ortar4tine2. , kia t,, 1/1 r•-)  

• 

Sample ID: L07900 

Collection Date: /000. 

COC NO.  Y109 D-11.0413 -01 H 

Station ID: 52...0 

Collection Time: Mal 1-29-o 

Sample Location: 	 , CV-4Zr 
1/- c 

OT91C, .  Northing (units): Easting (units): -7 

Property Name: 

Rad Screen Instrumenty T4 -7 e... 
Soil Type 	• c,,y_ 	J A 	01 rj,  

	  a I lk/C I P LIC Z 	& 
. 

, 
Rad Screen Bkg.: 	-il cin Rad Screen:  rc—eip eV) fr  

t5 -7 17 ' 0 1 rv• 
Comments: 	0.c -14 f, 	 c?  lig- , 

12K- 
. 	 .. 

Recorded by ViiirtA QA by 
. 	• 

Task Team Members 

	

Ntuo #to in imar-irrIf2 	valhr)  -, 	# 	 _ 
coc No. SA Oa/ 406.3 -  Oil?  _ 

Sample ID: 	si p 11,00 q.. 	 Station ID: C Lb 	7  .r w c_ 

	

. 	
_ 

Collection Date: 	q' - z.1-0 3 	 Collection Time: 	/ e2.6 3 

Property Name: S" c...rx-- r icurrytaS e Par& 	Sample Location: /.1,‘4,- C-Ovin.ei•--  

Northing (units): JO 7,921 (1.0 -1 	 Easting (units): 	91 g (.0. Vt .  

Elevation (units): 61 ft 	 Sample Type: rfa,/hts 6„--eafp 

Sample Collection Method: mg_ 	, 	AL,,,rt i 	Sample Depth: 	• 	5 - 	..0 
/ 

Soil Type rcl ad Screen Instrument: 	CI 	cl C 

ft/a 	2-42 C 
Rad Screen Bkg.: 	-7 ( Criv-' 	 Rad Screen:  

17:170.77?4 	1100 77 
Comments: 	2.. 0- Z 5- ,- 

Recorded by: 	UV 	 QA by: 

• 

Sample Location: 

Easting (units): 

-la ea. Arnr4WA 
ti C. 

A.  *. 	S T 
Northing (units): 101, 

Property Name. 

Sample Collection Method: 4.4-zaite Sample Depth: Z 6.- 3,0  

LM 
	 • r 	, tof  

Soil Type: Rad Screen Instrument: 

Recorded  by:Liao 	 QA  y. 

". 



I V3 
Task Team Members 

PeUllAiltlin Maillg?,  

COC No. 57169 9 cvo  
Station ID: 5...us ls/ciq 

   

Task Team Members 

Nei/IMAM / f14441k117, Valhf`i  

COC No.  5A-crt 9,1 a-ad  

Station  ID: 	 --1 g 	11...1 

 

Sample ID: 5Lb -7t96:14- 

     

Sample ID: 5u 7 %, 

  

       

         

Collection Date: 	"11- /13 Collection Time: Le) Collection Date: 	e■ 3 

 

Collection Time:  

 

Property Name: Property 	c 65 - ¶hcWkSS 	4- 	Sample Location: Sc.- - 

• Sample Location* 
	

U- 

Northing (----inits)'---/T7.-7—  

Elevation (units): 

Sample Collection Method. 

Soil Type: 

Easting (units): 	0 tr. 	56  / -as 

6(ci 

Sample Depth: 	- 

Rad Screen Instrument: 

Iv4 

Sample Type: 

Northing (units): I 0r2.- °1? 
	

Easting (units): `1  
Elevation (units): /VP} Sample Type: fbevlOg  

_Sample Collection M 	 le Depth: 	 • 

Rad  Screen Bkg.: b 5 I Rad Screen Bkg.: 6,6 	on 

Comments: --trzra-.LL.-s.---• 

	

f 	P1/40  

Rod Screen:  agacouvi  

Aki 
Rad Screen.  4,„( 

—la S 7 c  • '111047=1W 
trIORMIIW 

Comments: 

Recorded by: QA by: Recorded by. QA by: 

C■11.1•2. 	 

 

Task Team Members 
Np.0440$4

1  /1/12(4141,z  

COC No. 5"Ao9v-51 	—03 H 
Station ID: 51...C) 1 	9 

 

 

Sample ID: 
	 get 

   

     

        

Collection Dote: Collection Time:  

Sample Location: Property Name: L t3 

Northing (units): 10 V S' 3-7,S R- 

Elevation (units) 

Sample Collecticn Method. 

Soil Type: 

Rod Screen Bkg.:  

Comments 

Easting (units): I'? o 	ts-  /. 

Sample Type: 

Rod Screen: 5-5_619  n^ 
31-1-1cr  

Recorded by: QA by: 

• • • 



• 	 • 	 • 
FP 106 

TABLE OF 

PAGE 	NAME:  FIELD LOG 
5., itPitoocr  

CONTENTS 

PAGE FIELD LOG 

"") ..S1-,_0 Sit r 0 g 31  SLID 16 2-7`, 1  SLO 86 ZkO 

2 	014 • L I . 	1 • . 32 	L / ito 7,1 I _l gleZia 

3 	L. 	" 	4' .; A . 33  St- 	96 943 	S •  

4 	t5ilt% ._4Ci soDM 60 34  SLO i* (0 2 ?5, 	SLO waS1  
35 	L 	16 Zi 	SLO S$ Si& 5 	i 	• 	! I 6 I-13 , 5" -, 3- 

6 44 j) %Sin _SL,b St (,.2,0 36  51- ) i (0 2 29 , StD 86 MO 
37 	c 4 : 6 t • : .4 3- 

8 SLA) ?Co / U St-C) CI 6? ND 38  51.40 86 ./.91624), 50666Y a 

5 t-4/3675-5 

Sta 86753 
2_5 t.0 g 624 ) , S Lb i 6 24-1_P. 39  SL-0/366 , 1  

40  .5i.0 867 SI 10  SGO I 414 3 SO) c622.36 
II SLI) 	(9_Z3*7, 5c 	5(.222  

SL...o g (a  Z30  
k  S Lb Vp23. 

41  st DO 67 C x  
42  514867  so  
43  scrfis 7 ,i 6 1  

5-4484,51 
, 	.5 4.0A6 7v 1 

51-0g 67'0 
12  Si,b ii<711 1  
13 	Ssi..0 %67 2-3 I 
14 stm 4 6,233 , SU) 962210 4 5‘,60,967 ,16 1  54.486 2 YS 
15  c(.0 ? GI 7).? SLO g(0 a.I.P• 

So) 84,2.34 
45  51...0 847V1 

46  SL-406 7 41). . 

SLOW  'i 3  
SLIM 7Y1 16  Si.o 	(,;,2.;•3, 

17  SEZ “19.35, St 	V09944 47 .5c.ag• l‘w , St-486737 
18  SiA) g (0 215 S L 0 Vo. 9.qco 48  5c4 516 738 , 51.036 73/ 
19  St,t) tto 2-4-1 / c/.4 cCo/ 48 49  9-4 Rs 718 S40867.16 
20  SLO Ss(0 2049, S Lo t(9A5o 

ci...0 && ao. 
5°  sLo86 7,).1 	,  
51  9. 0 96 719 , 

sLoA 6710 
s I-006 731 
Scl) 8 . 	a. 

,IL.Su) g&a.S1 
22 s 0 ? 	53  o i 	2.5 	1 .  -- 51. 4 f 6 	. 

S-L 0 &&) 9.54,  i 4 8673 1  5  LOB6 7?" 10  f 245LD  g.4  7 	
SL 	. D.58 -*WS?.  SLOR6717 ii-486 7.7 

251_____S_AjOLLA.6, 
-1-S_LD fr6 a Ly I i  

SC.0 55 	SL486715-  Sc 086716 , 

SLI)26 24,  Z.. 
St() 16 	(:,(1 

56  54486 -7m 
57  Si486 7.11 , 

, 	sLiv46 -noccte.) 
se-486 73 . --1-7 -Skil g Cs,  24 3, 

28 
6 58 	7as 73 

-22---Sth_j- 	6, asle -7, St.-0 glp Wei' 59  
60 



ANN.. 

Station ID: SLOES .ta sar.p8.5 103 

Collection Date: I I- / 7 -- 0 41 Collection Time: / 2 Z1S- -1 

Easting (units): 4 /O 2 1,„ ao. Northing (units): / 0 ,2 q 7 cg 20 

'Mb 

Sample Collection Method: Hand 	 Sample Depth: I. 0 - Is- 

Rad Screen: 24 — /9 2 Rad Screen Bkg.: 	71/ °Z 

6 

Property Name: 5 L.. Os -Moms  4 prac liee 	Sample Location:  

Elevation (units): Ai Ai 	 Sample Type: 6W4, 

Soil Type: aric r i  gg iarje 	 Rad Screen Instrument:  sat- '7 6, qq-/OC 
onote  

Comments: 

'•••■•••. 

Task Team Members: 



• • • 

;, II SITE: 	  

VERY ORDER . 	  

4.; 
: 

t 

RACT #: 	  

• 

TDATE: 	  

KrE. 

AN■IN/ 	 //■11,  

Science Applications 
	  International Corporation 
ammilff RN milim An Employee-Owned Company 

500 Northwest Plaza, Suite 1000 
St. Ann, MO 63074 

Ls 
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10=2310111111,MMEZIMMIMEIMra 
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36 
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17 id 	9 t) 	40 	47 

1111 - 	 48 

19  of. 	0 	% 	1 	49 
20 	4 o 	.4)- 	•). 	50  
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13 

Task Team Members: 
COC No.: 
rss 

11 so 2,00 14 — 

Station ID: 	jfr-2_ SLID 

Collection Time: P-105 Collection Date: *40 0 

. Sample Type: Wb oft, r)  6 .--41)  Elevation (units): MA 

Soil Type: glia,k_ ci..itr y 	fl Rad Screen Instrument: ifif q 	if 	if rffi  

Rad Screen: 8 	 /b410 Rad Screen Bkg.: 1-Befev.  

• 
Recorded by: 

Collection Time: 1 Lion  - Collection Date: 	ID -0  

1A) 	 Easting (units): stt he vj Northing (units): 6te 

earl Elevation (units): Jki Sample Type: 

Sample Depth: 	O. 

Rad Screen Instrument: 9 1-i- 

Sample Collection Method:  

Type: ska 1i"Aer7 F11 
obk  

ae-e  	 	 j• 	6l 
iS txx 6144-t 2.> 

Comments: 

Sample ID: irr a 	1O I 	 Station ID: NTZc qO56 

gtb it 2.). it, 

Rad Screen Bkg.: 

Property Name: 6 LOS libvs,AS rktZ Sample Location: SIA 4-  
• 

Northing (units): jCg,q 1,1 , cf.) 	 Easting (units): 010 e  

Sample Collection Method: "rro.4 ô  j 	Sample Depth: 0— . 

Comments: 112.. 	etor-"t 



Recorded by: 

• • 

Rad Screen Bkg.: 3 	5 	4/0 PuN 	Rad Screen: 

t 	 AnS 	 " 
Comments:  A 	z ,tr-ect  

11•10 .401 

57,0  

QA by: 

Task Team Members: 0-1_16 S JS my 

Collection Date: 11. it)-.D4-1 

 

Collection Time: I 5-10 	1 51 1.4 -r- 

 

Property Name: 5L 4S-1Ebrftei 	P-t , 	Sample Location: . 6 LA 1,10  

Northing (units): i r) )21 5 1,4. cr.) 	Easting (units): 7 0 	0 3 •  

  

• Sample Type: 110 	6 e4t; 

 

Elevation (units): A) jC  

  

   

Sample Collection Method: 73.0 ‘,Al tte Sample Depth:  
• t  

Soil Tve: e14-00"_,-)3 14_44( "A 6 	Rad Screen Instrument: 4/ 14* — 	t: 44 — 0-6 t ' 

,e4.„rA  



Sample Type: Ficr,c,  /74.4.-ith Elevation (units): MA 

Sample Collection Method: -T7rouo ei Sample Depth: 0 -D...5' 

Property Name: SL 	 Lt 	 . 

Non= um 	 EIZILMIIMII■MICEIMIMEVE 

to; 

, 	Soil T 
Soil Type: 8ikeif.. t`tri.iker 	 red 	Rad Screen Instnonent 11 ,1- 	'IN-  ID  

ft 
1 , 

Rad Screen:  Rad Screen Bkg.:  

E.C7 Rad Screen Instrwnent 

: Rad Screen Bk Rad Screen: 1 

Collection Time: // OD Collection Date: 	 Dt-f 

Collection Time: 1_5-  xr) , 155 0 

Sample Location: .51A, 0 

Collection Date: II-. 	- btl 

Property Name: SL. 	 PPOtIrt7 

Sample Depth: 43 -(2) .5" Sample Collection Method: 7-",-0 1..3# 

Rad Screen Instrument 44 -cf L 	‘14- 11) Soil Type* gfro 	e 	Er , 4. n......11! 
4• 	

lc 
••••Att 	kr.t.k pleeeS  

• 
Task Team Members: MU rfil 	84 

COC No : SA11 ID xbO9 — 04 

nait_9126 	 ID: 	 4 

16 

Northin units: 

Elevation (units): /0 Sample Type: rlk • 

Rad Screen: . • 	• Rod Screen Bk : 

Comments: L 
S 	t 

v- Pit 

e s • P.a. 
• 

I 6L.e /tin. 

Sa 111 1, e ID: Station ID: 

Task Team Members: rn V t  rvi , C is 

Comments: 0 - 	1o3 , g5tk Na2 Zr 2 
o - Si. ell 12,0  

l.S -.ioa _11_4  

0 Station ID: 

Task Teani-- 	Members:  

• Sample ID: 

Collection Date: 	1-- II -0 Collection Time: / 5 

Name: L. Sa le Location: 

Easting _Omits): 	Co 	(0_2. 

Sample Type: L'or4j9 

Northing (units): Ifi2 

Elevation (uni:s): IV • 

• 
17 

COC No -ALIO 2.0134 - 0 / if 

Task Team Members: S a. m , , m 
-  sample ED: 14 r e. 	go to Li 

Collection Date: 1 ( - (1- c,  

Station ID: ft /- g q0CO3 

Collection Time: / 2 0 

Property NLoc 	: 

Northing (units): /0 Z 	 -)to  

Elevation (units): A) A 

Easting (units): lei sr („s .  

. Sample Type: 	fit b 

Sample Collechcn Method: klArld illy re 	Sample Depth: I. s--  7 .0  

Comments: /  
Comments. 



Northin uni 	47? 1 

Elevation (units): A) A Sample Type: ,lagers.i.  

Bastin units 

Sample Collection Method: —rrthA2 A I 
Soil Type: g ade- C.-4$ r  

Rod Screen Bkg.: 	e 	...b.. 

Sample Depth: 	— 	-  
, . 

Rad Screen Instrument: 	- 	6 

Rad Screen: ir E pr., 

Sample Depth: 0 D  

Red Screen Instrument: 
Rad Screen Instrument: LI £4 - r  

Rad Screen Bkg.: 29 L pry, Rad Screen: 

tumults: ZPf 1. AS./ 8 

Station ID: hir gft-toLL sample n-.): Hr' SS 40 
Station ID: 

Task Team Members: AV /hL5, SA, 7-1‹ 

Sa e 

18 

COC No.: 54 1 i 10t)ti^ I H- 
Task Team Members: 	S ITK 
Sample ID: t!1z_g90 65"  Station ID: tf1-2- is 1D1,5-  
Collection DEe: 	- Collection Time: 1_2 13 

• 

Location: 

,5A; td Northin units): Lo Eastin; (units): t 0 	if 
• ; • " 

1 • Elevation (units): Sample Type: 

Rad Screen:  

'Mt 72-2.31 
\  

Task Team Members: 	r  

19 
COC No..  

Task Team Members: 0•1 \.7 hi IS 58 1 7-1‹  
.  

Station ID: h'-YZ N pt,—) • sample ID: 02- 1rol,-2 
Collection Time: IAH 

Sample Location: 51U e  

Eastin 	nits : 4 

Sa le T 4 .  g 

Sample Depth: 0— 0.5"  - Sample Collection Method: Te_cpue  
Sample Collection Method:  

Soil T e: 

;.fl tr + 

Collection Date: 11- 

Name: 

Collection Time: /23 C 

Sa le Location: 

tt 
ers 

S  Soil Type: 

w•oitr.le- 5 
Rad Screen Instrument: 

Sample Collection Method: 'Thp ..i 	 Sample D 

Rad Screen Bkg.: act 4.1, 

Comments: 	I 07,4 04,96 
il) xerglo. 

tr." —  

Rad Screen: Ito 3  

IDS% 72.1,Sci 
9C0 *72, 7-4 -1 

• • 

Collection Time: f A 5 r) 

Sample Location: Sit 	 "-Le( 

Comments:  



Rod Screen Bkg.: "S.c .  Rod Screen: go effri 
Sad Screen Bkg.: t  

Comments: 

Rod Screen: 5't 90 

Comments: y 	0 c  

COC No.: SA 112.320cf - 0/ 
Task Thom members: Atte-Z/SJA- 1444/4.4; rib/ a 0.4A.,4 AA,01V,v1a *14.4.1-7,449 -4-•  

Task Team Members: fit1../ 	515 

Sample JD: )-( 	ITV070 

Collection Date: I4 - z 

Noperty Name: .57 ID Sy Z-14 

Northing (units): id 2 9 70g • 96,  

Elevation (units): /VA 

Station ID: 1,1 re // y e 7 0 

Collection Time: / 0  

Sample Location: saj."/  

Easting (units): 	Q091z4,, fist 

Sample Type: ILO oso  

Sample Collection Method: 7,69 	 Sample Depth: 417 -0.  

Sod Type: ',coot& et me 1E0_ (11.64.4." FILL Rad Screen Instrument: 1y -  

S 	.le ID: 

Collection Date. /I--  )c- 

Property Name' SI-OC Err- It) 

Collection Time: I)/ D 

• Sample Location: 5(4 - if ear/ /ea 

L-VP1142 Eastin units : Northin units 4111:4%_111,11 

Sample Type: Ho.v. D 6r &  

Sample Depth: O—b.5" 

Sad Screen Instrument: 0/ 

Rad Screen: h LI)  

Elevation (units). AP+ 

Sample Collection Method:  

souTyk.- _ 	 etc 	( 
tA..  

Sad Screen Bkg.: 91 

Comments: 

I t 

COCNo.: SA// 23200V- 011-1 
Task Team Members: At ezi.ss4 V4-4/4/4/1 , S rEve (MA,4 4A,1--04.1/0 ,t4ermar„Z  

• 
20 

• 

Sample ID: 1.17.2 I q 0 C, Station ID: frre, .e VD G 9 

Collection Date: ( -23 -CJY" Collection Time: 0 q S4 

Northing (units): / CI 	f • / a 

Property Name: 6r- to Sample Location:6- -,ggr ce,v6 	y pevc,6"  
PDS r  

Easting (units): 9 	/3 / .33 1" 43-, / 

21 
COC No.: 

Task Team Members: /71 
11 	2.004-0! 

Station 1D: gTha  

Collection Time: -*eel- ii 31) 

Sample ID: J.-Lie ?veil 

Collection Date: 1  f-- 24- b  

Namc: So dc Location: W-C1111511111N!!!_arar. 

Sample Type: /In, n  Elevation (units) A)AI 

• 

Eastin units 

Sample Collection Method: 	e  

Soil T • 11WIEMPATIZIMIgn Rod Screen Instrument: CELMIT 

Sample Depth: 0- D. 5 
Elevation (units): 	 /VA 	 Sample Type:  0..t) 0141r3 

Sample Collection Method: -rtao o/L- 	 Sample Depth: 	- 	,  
4  

Soil Type: fluu.K. Co. 0 eit1.-/  WIMP'  ALA. Ftad Screen Instrument: yq- q  

Rad Screen Bkg.: 	ciodit 	 Rod Screen: 4 4  

Comments: 4/ V-10 	f. le 



COC No •  
Task Team Members: #1 V 5. IT3 , TK 

Station ID: Sa e ID: .ailfrWSP 
Collection Date: 11.- 

Property Name: 5L0 	o'r--/D 
Collection Time: 'Dli  

Sample Location: .54. -  

'CMS% Northin units:  

Soil T 'MEW Rad Screen Instrument: :4_,11._'1101191MZIM 

Rod Screen Bsg.: Rad Screen:  

• • • 

Sample Collection Method:  

Eastin units : 

Sample Depth: 	C), 

A. r-Lft 

Comments: 

So 	le II): Station ID: 

Task Team Members: irlUrrilTie 	sg 
-10t•tri 

Collection Date: t-  2.4- 09 	 Collection Time: 0 IC) 

Task Team Members: ylk) rt-A",  sic 

garmle ID: IV.' g 	) 

COC No . 	 mg> - b I 14 

Station ID: 	if  
Collection Date: —21 ..  Collection Time: 1 I / 

Property Name: _S/„. s- Sample Location: _.9,4 e  

Eastin units : units 

Station ID: Ity>__ g 1-rb Sample ID: ItT2 ic 4D').1  
Collection Time: 11 40 

Sample Location: *:,1.A. 1 -f 

Collection Date II— 	- D LI  

Property Name SUDS It ID 
Northm units 

I. Sa le T Elevation units 

Sample Depth: 0 .- D • 

Rod Screen Instrument: 

Sample Collection Method: 	e  

Soil T 
/VIA gr. • a 

Rad Screen: ) 0 /10,..„... Rad Screen Bkg.: 14l  

Comments: 

N rthin 
ctfort . LB 

Elevation (units): AMI 

Sample Collection Method:  

Soil T 

er. 

Rad Screen Bkg • 141 

Comments: 1C‘V.40.4.1 	1.40.1t 	W 

Task Team Memberm my "rK,  

igiiimurAwrairr* 
108'1)0. 31 

Sample Type: 	 6 #46  
Sample Depth: a —  o. 
Rad Screen Instrument: I. 

Rod Screen: 	I  

23 22 

Property Name: SL.1) 	flT-IO 	 Sample Location: 	
- 

p.4' 	iiJ -f ik " 	  

Sample Collection Method: 'rebto, e 	Sample Depth: 	- D. I 
Soil Type: prp‘a, Ui.rI 	Rad Screen Instrument: I 4 — 	G 

Rad Screen Bkg.: 
	

Rad Screen: 

Comments: 

Elevation (units): Ai ft 	 Sample Type: go,- D 6 -.4k 



COC No.: S 	 — 

Collection Date: /2.-i - D  Collection Time: / 5/ 

Sample Location: 61.4 / r 
Os Name: '  Property Name: SL D S e Location: 

Northin units : ' WS11111111=METEM! 	14,101114. 

Elevation units S 	le T : 

Rad Screen Instrument: 4,4— 	-L 
Soil Type: Al 	"i■-■ aker 

Northm units : 1- 1:1■1!1!1!. 

, Rad Screen: Rad Screen Bk : 
Rad Screen: t7 L1 Rad Screen Bkg.: 51) f  

SJ 	Y 10"1:1 (A) MA 1543 "la 6 3 	uyid 1.1 C41411 11150 7, 

Recorded b 

Task Team Members: NI  

;T; Recorded b 

.. 

• 1 Task Team Members: PIO : 71<, 41$ 

Sample ID: ifT1 c40-71 	 

Collection Date: 2.- 2. -  

station m: HT Z. "-/b)I 

Collection Time: 13 D5 

, 	 <-1 ..• • 
riis, • 
. , 

- 

1tr2„1 ,4 1)67) Station ID: 117 z gyow 
le ID: 

•IRIN1201W 

.• Comments: Comments: shoo, 	I t( 	%or 0 44..49, 	 .1104?,1  

Elevation (units): Oft 

Sample Collection Method: I 	;AM 

smi Type: 0144/Ac zA r 4  

Eastin units : 

Sample Type: Ho 	C-,rab 

San-mle Depth: 0 - D 6 .  

Rad Screen Instrument: 14 1-1- 	/ 

S 	Ic Collection Method: 

Rad Screen Bkg.: 51) Rod Screen: 6E5-  

COC No SA1 2.023b014 - t 4 
in 66 1 TI4- Task Team Members: 

Sample ID: wrz. 1b 1 i  

Collection Date: 11-  

Station ID: H17 19D-3 1  

Collection Time: j, It< 

`V- 
— 	 

Sample Location: 

• 

Comments: .  

24 25 

t iskTeam Members: 

:1; Sample ID: 
- . 

lellection Date: 1_ 

Name: 

W7_ 

▪ Elevation  (unit* 

' 	 -  . • Samjile Collection Method: 

Station ID: etiD")  

units t

• 	

lil 
Eastin units : 

Sample Type: 

-cu Sample Depth: 

soilType: A1 . 	10. r S Rad Screen Instrument: £.1 l. - 

gad Screen Bk_g.: 5_1)  gad Screen: /0 

r 	thl 	 qn2.136 	/AA,/ c. 44 Lat,/ 
Comments: 

• 
COC No.: 54 136V-1- 01 tt 

ArAIS 

Collection Time: 	-Sit)  

Elevation : 	tun' 

Sample Collection Method: -T CistOt I 

Soil Type: 	 (irA trs 

Sample Depth: Cl  - 0,1 

Rad Screen Instrument. 4  4 - 	 1.  

Property Name: 

Northin units : MAINIII1=1111=7211=M4711:bMallill 



27 

COC No.. SA 17- 0,4-004 -  01 VI'  

l'h!CirT-3-1e6T77  Task Team Members: mu S$ 1  Tic 

Semple ID: tfT2 ti Df5 1 Station ID: ity 2. gLiDsi 

Collection Date: 12. 	014 Collection Time. 127r, 

__•TMEGYCIIP •PA2 Su le Location: 

Elevation (units):(units): Mil 

Sample Collection Method: Tr ow ei 
Sample Type: He)....0 
Sample Dtb: r,  

Rod Screen Instrument: 	— et 

	

Soil Type: 014a, 	( Lgr 	F111 

	

',all • d-i AI 	 '  

Rad Screen Bkg.: 5 Lips, 

Comments: th kg 	con l4/4 If 

Rad Screen: -7 c( /la  

11- 2- D4 Collection Date: Collection Time: ( 3 2.2_ 

Property Name:  Sample Location: 

• 14; • ',Mit Eastin units : Nortliin (ur_its : 

Sample Type: 	rY•C, 	rdt_b Elevation (units): /V/1- 

Sample Collection Method: Sample Depth: 0-..D.S 

Soil Type Elea-lc 	k r 5 

Sad Screen Bkg 	5  

Rad Screen Instrument IL/ ct  

Rad Screen: -70  

tnufillicia11.11.1111=mgm. 	• 

Name: 

Northin 

Comments: IA ke, 	Jr 
JSINW ■ i y /A0 -7) ta 	0o9 -71,4„ 7.0 ,, het) • .46 pdt 

• 

44 -or • ;ff. ga le ID: Station ID: 

Collection Time: 	/ 3 	5-  Collection Date: / 2.- 2  

Sa le Location: 

Eastin units : 

ucr : 
&WIMP 

Name: 

Northin units : / 2.1 1, 

Sample Type: Ale •••..tj 6 era b is) NA Elevation (Wu 

S 	le 	th: It Collection Method: eV.%) 

Rad Screen Instrument:  11 41 -'e? LtS 

Soil Le IS_erl Type. gjr  

Rad Screen: Rad Screen Bk 

•.44%, 11 Comments: -4L 

Station ID: Hrz e l- I aim Hi')' .1'10 7P-1 Sample ID: 

Collection Date: 12.- 2.  -  b  

Name: 

Collection Time: / s X 

Sa le Location: 

Northin units: Bastin units : 

• • 	• Sa 	T ' 	Elevation units 

Sample Collection Method: Tr-ow e 
Soil Typc:  

- 	Rad Screen Bkg.:  

Sample Depth: 0.-- b. 

Rad Screen Instrument: 	L 

Rad Screen: 

Task Team Members: my 56  
) 

• 

161F* S • 

Comments. -rake.,  I-. wee  
• ...,••• • 

• 

COC No.: 5/4 1)-02. x.004- DI  

26 .1 

'-Task Team Members: 
1 • 



Nortlun tugs latlilbTX111411:0/4111"L" 
Sample Type: fitmsb Elevation (units): A) pf  

Sample Collection 

Soil Type: 	la k. (vIer 	; Rad Screen Instrument: 	4 L 

Rod Screen: 

Comments:  

Recorded b : 

COC No.: 
Task Team Members: Pi 1/4/ -le_ IfYi 6 65  

, 

sample ID: Ft/ 2_ 131 0 Si, 

COC No.: 

Task Team Members: -rg%  Pt 	cR ., .fiet B 

Station ID: if7-  gyp $.1)  

• • • 

units): 

Pig:cry Name: 

•plortlun 

Collection Time: 

14 2- Sample Location: 

11.51M7b Eastin (units : 

Soil T I .  MIIMIIEV.1 .7  

Rod Screen: efile-p -Rad Screen Bkg.: 

wrz oLtnok Station ID: y72.. S rLia  Sample ID: 

Collection Time: 1200 .6—TY-1 Collection Date: 

Property Name: st-do 5 	nt-- /0 Sample Location: 5 V,.  

ID I 

Collection Time: /1 155 Collection Date: 12. — is-DLI 

Property Neme:  Sample Location: 

Task Team Members: 

as 	Sample ID: Krz 	s 	 

28 
124014'1  

7-K Ir16, 541  
COC No.: 	 5A r2. 5, 3.2r114 

‘ZeIt 

Station ID: e 7 2_V-11)  

29 

' se It ID: .1-frwiciam Station ID: 

Collection Date: 	•— 5 — 0  
Properly Name: 5L 0 	Crr — 

Northm uni 

Elevatical 

Collection Time: LI 5 h 

Sample Location: 	j 

Collection Date. 

Elevation IMAS 

fl:1-CE*M' 

aelL1Wilere 

Sample Collection Method: j r thw  Sample Depth: b 
Simple Collection Method: -77.bul,a  1  Sample Depth: 6 — 0 . 

Soil Type: 	14...AL. I zp.64kr Rad Screen Instrument:  Li q— ot  

Rod Screen Bk .:  

Comments:  

Rad Screen Bkg.: 	t_ pre.. 	 Rad Screen: I  I I,  
Comments: 

Soil Type' 	t. Rod Screen Instrument: L.4 

Rad Screen Bkg.:  

Comments: 	1 .1n 4. 

Rod Screen: I  2b 

Nordin] (units). 

Elevation (units)' 

Sa e Collect:on Method:  

Eastin units : 

Sample Type: Hp es 11 	r-i-h 

Sa e D th: 



Rod Screen Bk Rad Screen: 

Soil Type: r•-■ 11 Plate 1•14. t Rad Screen Instrument 41-1..-  

No 117V1161v7IgGIMIIMMTamm&PLIMINED 

Sample Type: Hofts 6 e  ALIA Elevation (units): 06 

Trow Sample Depth: U t  Sample Collection Method: 

41.6 
Station ID: 141-2 Vti 0 4L7.,_ 

Collection Time: If  3 0 

Task Team Members:  

Sample ID: tri7 

Collection Date: )._ - /1-09 

Pro ta,„D  Name: MOM Sa le Location: 

Northin units:  IML-Mt.11.:1!!E111•11MMIZIMITIMETI.: 	"OirlINiL"; 

Sample Type: ripmr) Elevation (units): Abt 

Sample Depth: ti)-  0 • 5-  Sample Collection Method:  

COC No.: if - a.151-0oh- o tfk  
d)1 \),n8, 5K, 'TX  

Collection Date: 17_ - 1 3 Collection Time: 1 1 go 

Sample Location: , S IA _  Property Name: 

Northin units 1:111*-urimommom:  

Sample Depth: 0  

_ElevationmnrL.AL_A26 m_._.Sa le Type: 

Sample Collection Method: 1  e pv.ip I 

Collection Time: 11 0./.;.•  Collection Date: 12_ 13 	()%4 

Comments: iv.. 

c\o 
COC No.:  Task Team Members: JA 	Rrl A I si3 ) -1-K.  

sample m: 	g4Dqu stationm: H-rz fv-ro trr, 

Properly Name: S)_ 05 ef)T- 	 Sample Location: 	A 

• 

Rad Screen: --/-44-rtmeTK. 	t cf)."-■ 
Rad Screen Bkg.: 	C12 

Comments: 1, 

31 
COC No.: qiLU 2.15t84 QJ  

Task Team Members: Awl /58 ) "I 6  
Station ID: Sa le ID: MINE 1711C1 

It 2.0 Collection Date: 12_ ...la-04 Collection Time: 

Property Name: S1-165 	r.../ Sample Location: 	- 

Northin • _3114.#191:&-lIMINIZEITOMMIDIewatviva 

Elevation (units): 

Sample Collection Method: 7 evue 

soil Type: 	 s 

Rod Screen Bk : 

Comments: 1 Vs,  

Sample Type: tio"-...?) 	8-42,  

Satrgile Depth: 0 - ._5 

Rad Screen Instrument:  ,--1 14-  

Rad Screen: 

Soil Type: Stc,_, 	 trs 	 Rad Screen histrument . 1.1L4 - 	6 

• 

30 

Task Team Membezs: 

Rad Screen Bkg.: 	GI) 
	

Rad Screen: -(7-6(--- 
 0,13 •4  

Comments: 	( 

• 



• • • 
SI7 	 COC No.: 911 2-13 200 14 -  DI H 

Task Team Members: kr‘U 
TK  s B , A  

Station ID: triz...c540 4 	5 

Collection Time: L l'AS" 

Sample ID: RT .  7134D C't  

Collection Date: p..-1 	N./ 

Name: ZES Sa lc Location: ff•INFOIELI 

Northin • LIVAPJNIXtM 	 14:2XMiniltkir 

Elevation units : . 	'leT 4 . 

Sample Depth: .  U - 0. Sample Collection Method: 	fr OW I 

Soil T Rad Screen Instrument: A. a MAMMA. •.4 

Rod Screen: 43  Rod Screen Bkg.:  

Comments: If», L.  

Station ID: tiT7 	t)4  't Sample ID: it-/-  $ Li 	s-{ 
Collection Time: 	 5fji  Collection Date: 

Sample Location: SIA.-  Property  Name: 41...Dc., 	- 

Eastin units : 

Sa. 'leT 

Notihm units 

Elevation units 

dill/ GOV!. 

/ • 	• 

• 11E171.N1P1 

sr-rD vot I Sample Depth: e -  Sample Collection Method: 

Soil Type: I14Lt s Rod Screen Instrument: 	et  

Recorded b 

Task Team Members: 
COC No.: 

Se•V 4  106, s -t-i(  
S ia132.1,0 84-  c■A 

Rod Screen: I 3  

33 
COC No.: 5,112,1SW:04 -  Olt',  

Task Team Members: ftni, 	7-7e  

Collection Date: 	/ 2- - J 5 

Property N ame: 	 Location: 	- 

Sample Type: HO 	4 in •••:. 

%'••• 

• 

So le Collection Method: e 

Elevation (units): 	N 

Soil Ty e:  
/ A  

Rod Screen Bkg.: 	 •••••■ 

Comments: 

Fi 1 	Rod Screen Instrument: Lill - 

Rad Screen: 	IS' if rs. 

—2.V11111111111•11111MEZINKNIMMINIffiar 

•••• Rod Screen Bk g.: Let Lf 

Task Team Members: /AV rr, 15 $  S  

Sa 	le 11). 

Collection Date: 1.1 15 

Name: $1. 

Collection Time: )f  3 C) 

Ss le Location: 5 

12.1iLM/61911=■=2111113M: uni 

Elevation (units): (units): NA 

Sample Collection Method: 	roW to 

SOil A. :  

411. 

Sample Type: Ho.-. b 1)"." h 

Sample Depth: b - O. 

Rad Screen Instrument: 

Rod Screen: 61 c_  

Comments: 1 in.."' 

Rad Screen Bkg.: 	cLVL 

Comments: 

Collection Time: /1  

32 



Task Team _Members: 

Station ID: arMarollo TIF:4;11.,33i 
1 	15--1 Collection Date: Collection Time: (( 4/ ç- 

.1 a_ 72.  Station ID: Sargde ID: 

Collection Time: I 350 Collection Date: 12..-' 	- 0 t".1 

Name: - Sa 	e Location: 

4t Northin units: OFXIMMII416-1=MMEZIMMIM  

Elevation (units): 43  

Sample Collection Method: 	 r 
Sample Type: D 	 6 
Sample Depth: I./  

- I 	 Rod Screen Instrument: e. 

Rod Screen Bkg.: 24 Rod Screen: 7,  

Sample Type: 144  Elevation (units): 	fl) 

Northm 	 units : 	(;) 	6- b ,mits 

Comments: 

Task Team Members. )11k) rai 61  c6.1  .-ncr 
COC No.: _541 asool-1- 0 i  

Station ID: Sa le ID: shiOriltn; 
Collection Date: Collection Time: / I CC 

Location: 	- 

Northm umts : 	 units  

Sample Collection Method: sr;_h_.,e  I 	 Sample Depth: 0 -D.  

'  Elevation (units): A)A Sample Type: (ID". o 6 ,A,JD 

Sample Collection Method: "rf-f,,, Ar- 

Soil Type: black ( 	rd. 

Sample Depth: 0-0  

Rad Screen Instrument:  Li -q 

Pad Screen Bkg.: 5 Rod Screen:  

Comments: a. 

• . 
Name: 

Northin units Eastin units : 	0 7 '7 

Elevation (units): /U/Zr Sample Type: filbnsb 

So 	eID: 

Collection Date: j - 

Station ID: 

Collection Time: 13 5 

Task Team Members: rn.v,  

COC No.: 4 

P113 

Sample Collection Method: '"t2t,„0e) 	 Sample Depth: 	-D. s- 

Soil Type: 136.41(... 	 Screaln.trument: 	of 
er -.At  

• 

Property 	 I 	 Sample Location: 	- 

COC No sAlixo'n-ooti-oiN 

34 

Soil Type: 	 t- ,;( 	I 	 Rod Screen Instrument: Li L4_ 4 r  
Rad Screen Bkg.: 	 Rod Screen: 8 ?  
Comments: ; •••• 

• 	 • 

Rad Screen Bkg.: 5 ? 	 Pad Screen: -ID  

Comments: iar or, f  
)1- -so •17 

35 

COC No.:  

• • Task Tea. mernbe -___ 



• • 

114:1FAERPLIF Bastin units : Northin unit 

Rad Screen Bkg.: 3  Rad Screen: I 1 L  

36 

Coc No.: 441>..›.0 100%1- 	1-( 7. 	 •• 
Task Team Members: in  

. 

SamPle   Station ID:  tt-r z 	8  

b-r- - 10 Property Name: L. 

•Ta: Enstin units : Nordin units : fri!airlaalEIM 

Elevation (units): /11Pd. Sankle TYPe:  

Sample Depth: () O t  I rem.4e1 Sample Collection Method: 

Red Screen Instrument. 14 - 

Rad Screen: 1W  

_12\6,6e 	r r 	 $ 
Meer tz.  

Rad Screen Bkg.: 

Comments: 1  

Task Team Members: /VW i t3 fl( ma 

Sample ID: br12. S 5-  Station ID: cfrzgc?_Es- g 

Collection Date: I. - 2,1).— 014  Collection Tune: j 1-1 .24, 

Sample Location: 

Collection Date: 	2_0 - t)" 

ProPettY Num: SL SDrZID 

Elevation (units): iv Pk 

Sample Collection Method: TrA,,,,p 1 	 Sample Depth: 0 - 0.  

Soil Type: g Lta.C..k 	 e 's 

Comments: 1  

Collection Time: 114"..S.-  

Sample Location: clA, 	h 

Sample Type: 	 6  

Rad Screen Instrument: 4 LI'''.  

• 
: f 

.. 

37 
COC No.: 5417.1_15 2b0 14 -_15 i It 

Task Team Members: 	ifl\J 	 JAB 	'S I IC 
...... 	 ) 	i 	, 

::. • S 	de ID: 	ifinalima a' . Station ID: 	iiiii&ArfeMir 
•al; 

Collection Date: 	i 2.-18 - bi-( 	•-•  Collection Time: 	/Oh 

: 
. 

- 	.. 

- 	..s-',' 

Property Name: 5 LOS 	DT-  hp  . Sample Location: 	31k-2-e 
.. _. 

Nonhin: units • 	• 	'llrjalgRJIRIIIIIEINIES VP 	iir 

.- 

Elevation (units). Allt 	 Sample Type. 	fib... b 	1,r4 6 

- 	•.,„,..-' 

 

Sample Collection Method: Trv u.re 1  Sample Depth: 	() - ti .5-  

, 
--.• 

k 

' 

' , 

g. 

.. 

. • 

„. 

- 	Soil T): 	: 	, r 	Id% , er 	.  Rod Screen Instrument: 	4 	-1 I) 

04. .1. 	et P S 	  

Rad Screen Bkg.: lit 5-4 1-- 	  Rad Screen: 	go  b cp e. 

Comments: 	a  ....... 2-  

.. 

• Recorded b • 	...4....c...4..• QA b: 	./....L.Nrelji 	f  

. 

  COC No.: ■ 1 )- ; ;.0 V - DJ ' 

, 

-. 	Task Team Itdembers: 	/NV 	m6,  68,  -re ,  

SampleID" . 	4/77 II 2_14 n 	. 
Station ID: 	Mr ,2 115 -2 q0 

Collection Date: 	I 1 -- 	if 	' VII  Collection Time: 	It) 

. Property Name: 	W.-0 5 	O ' 1 [)  Sample Location: 	(...- 3-_P 
. 

• Northin: units : 	i 	dibiFILICIP. .. Essin (units : 	7jlf;b7.V11/7/ 

Elevation (units): 	AIA 	  Sample Type: 	mo re. 0 	t,e-A, b 

. 	Sample Collection Method: 	1 eti  ta.s el Sample Depth: 	8 

Soil T . : oirr.-PilUELV71121111rall Rad Screen Instrument: 	Piaffillii 

As. 

 

4 	'es JP. 

Rad Screen Bkg.: 	b 11 5 Rad Screen: 	7001) Ir.-.  

1 	_ 

Comments: 	1 	 .. ., 	a 	...•. 	.. 	• v.  

-te3  is,  h 	$ 	4 1 	  

I 
— Recorded b • ..A14.11C QA b: 	4OTTIW:er;IrL'I l  

orte5 



• Station ID: S 	e ID: kr-41(2P 
Collection Date: 1- 	05 Cullection Time: 1 -3 50 

lane North, (uni Eastin units : 611.1.■ bi41171:11L 

Collection Time: 	i c,O O  .4—b 5 -  -. Collection Date• 

Sample Location: SK- Property Name: c L. 0 IN &Fla 

Northm 91=111.11=IMMIMELTIALLIVIS'Xi 

VA . 

Sample Type: 

S 	e De th: 

••••• Elevation (units)* 	A7 ft 

So e Collection Method: --- 

t 	Soil T Rrr =NW d Screen Instrument: 
j . e: 	ICASIMINFTWI11 TArl. 

sr Rad Screen: Rad Screen Bk : 

Soil T 

r'  tsler Fill 
A' 	 trIriampL:frraIr  

Rad Screen Bkg.: b  I ff5 
Conmsents: 

OS 's 

Rad Screen: 5_00(1 cf....-. 

LONairsaii4triiIMMILIWI'Skilab 
2 	3 	a.14 D.0 

Recorded b 

COC No.: 

• Task Team Members: in 	,,sst, intl Task Team Members: 01.0 	ry,A g6 

Station ID: Sample ID: 

Collection Time: AD  35'  Is Collection Date: 1;.T. 

Sa le ID: Station ID: .11Mic 
Collection Time: 	0i 5o Collection Date: 

JOT —1_(,) Sample Location: SU Pro Name: e Location: 

Northing (cnits). .cepb#LD 1/41 	 Eastmg (units). ej 

Elevation (units): tuft Sample Type:  -ft 
Sa It Collection Method: 

C  IL 

38 

COC No.: 	17-s21 DOM  
Task Team Members: kW 5 8 , P  

39 
COC No.: 

• Task Team Members. .01 4 1T1', 413 n't  

! .•. .prcper Name: St_ 

1•1'..4,11071ff. Eastin units : • _ 'Northin units : 

Sn leT - . Elevation units : 

Soil T Rod Screen Instrument: -L.-tzar re: IMW:LPITELPM 
iet' ■  

Rad Screen: Rad Screen Bk : 

. Comments:  

rnile Collection Method: Sample Depth: oin• 

Property  /la 	 Location: 

Elevation 	 AJPt 	 Sample Type: 

Sample Depth: LI— v.. 5 tsvJE Sample Collection Method: 

C. A. Soil T SO 	St Rad Screen Instrument: 
"I&  eel& 

Rad Screen B : Rad Screen. 

Comments „Ys_ 2... 

Sa .le ID: 

Comments:  

• • 	• 



• 	• 	 • 
II 
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41 

39 
COC No.: 

Task  Team  Members: 
Task Team Members. 

cco NoS4-0170200S - 0 ZH 
1?t.L/ 1  1- E-.1  77; /  ip  

sa •le ID: Station ID: 

Collection Date: Collection Time: 	45  

So 	e Collection Method: 

Elevation units : 

Northin units : 

Name: Sa • le Location: 	UWE 
.-VIC=1:11:2-14111111111MErnaMblAarliME. 

1171 	 Sa le 	e: 

•  

Sa e ED: 
	

2. 	 Station ID: 

Collection Date: 
	)-0 
	

Collection Time: /14  

Propein,  Name: SLO6 ar• -.IT? 	Sample Location: ,S IA- -a,. 	41ger  JJ.f 

61:4ZWI.r_ 

Elevation units 

Collection Method: -Fro vie) jple  Sample Depth: 

Nordin units : fiPS1-44:1E1' Eastin (units : 

Sa e T • rA 

Rad Screen Instrument: :acwim4e15_ Soil T 
Rad Screen Instrument: 

Rod Screen Bk : Rad Screen: 
Rod Screen Blcs : 145  Rad Screen:  

Comments: 
Comments:  2..„ Ls 

Recorded by: triamar*Asi 
COC No.: Task Team Members: frtx) 3  rf  

Sample ID: frt-T7 sc5 2`t% 
	

Station ID:  
Sample ID: 0-7,2.. W5 Z1L-1 

Collection Date: 1- 	("K Collection Date: 	 Collection Time: j DUO  
Collection Time: / 	14 

TOCEVIIIFgegMV: Pro 	Name: Iffqrallrit 1121 Sa le Location: 

Nortlun units : 
North' 	units : 

Eaitin units): LTIRINIVi 
LOOLVE41,111LIIIMMECEIVICIM,  

Sam .le T Elevation units 

Sample Depth: O - 0. S 
Sample Type: Mr. b twyt  

Sample Collection Method: Tr ov..11/  
Sample CollectionMethod:  

Rad Screen Instrument: 
d Screen Instrument 

Rad Screen: 	g • Liscc...ar•• Rod Screen Bk Rad Screen Bk Rad Screen: 

Comments:  

Recorded b : Recorded b : 

• • 



Collection Collection 

Pro • erty Name: Sample Location: 

63444) Northing (units):  Easting (units): sike 	e 	  

Task Team Members: n■ J 1 - Zr 

41. Station ID: 	5t9  

• 

Elevation (units): Sample Type:  

Rad Screen Instrument: if 11—el  uo \  
0-%(..a.te .tA  

Soil T 

Rad Screen: Rad Screen Bkg.: 

42 

COC No.: 5. /1 612o Z 00 	az fA 

• 



48 Task Team Memb 
WAILI:011 -  

COC No.: • • • • Sa le ID: 1114fr. 
Station ID: 

	

Collection Date: 	r3,1 LTA& —Vgail•111111mimemmatturamius  

	

Name: 	
41.111111111—en• 

Pro 

Northm oh • 

' 

Eastin (units Northin units 4 • 

Elevation units 

Eastin units .16111 	-111/ tatetnriM v3
-111.1411"."'"-••••""1"-4101;44 

Elevation units 

So • e Collection Method. 
le T Sa 

A 

Soil T 1.  

Comments: 
Rod Screen: /.5 • • • 

Rad Screen Bkg.: 	3 ,  

Soil Tj.e 	

-• IINIffNeltarammr
emuteimem

maisc  Rad Screen Bk zipirnmaimmietemir_ 

MIrrapprenrup
. "1/411111‘111 

Comments: 74.kt_^.  
Ipw 1  in  Recorded b 

14":11.711Miccon, 
COC No.: LAIVLIINT 

04F211.1.1gY.I. 
Station ID: 

Task Team Members: 

Sa 	e ID: 

Collection Date: • .711m_ eammixtimu  
'Atiggi4taibmINIUmmicam

minaegratnym  ■ .37ftal 

Pro. e Name. 

Northin units 

Elevation (units 

Sam. e Collection Method. 

 AVAIIIII ttarimicr4Imu

ntria  

• • 

Collection Time: j) &LS 
Collection Date: 	2.--  

Sample  Location:  5 — 2 h e DP,  
opertY Nam e:Sib S DT" in 

Sample Depth: 0— D.) -7 row, 1 Sample Collection Method: 

Rod Screen Bk ..:  

Soil Tp e: Mrtimirialtamg 



• • 

Sample Location: cc) Property Name: 6  

Easting (units): TO S 1 00. (00 Northing (units): (  

Sample Type: fta/V7 0  Elevation (units): Al A 

Sample Collection Method: 1--ra vveZ SanrOe Depth: _e) -0.s 

Rad Screen Instrument: 	 & Soil Type: /cart C61150-4-1 

bricr- 

Rod Screen: ill 5,0,1" )  Rod Screen Bkg.: 	r 1,9 

Northin CH111111611611111111111111111MMEMIL: 	'141.-11WIR• 
Sample Type: If 0 And cat.  b Elevation (units): Ai 

Sample Depth: 0 -0,5  Sample Collection Method: tniAtt_ 

Soil I C: (3 Rod Screen Instrument: 

Rod Screen: 5 gr-cloer, Rod Screen Bkg.: 	ciprin 

Station ID: J-02 ,F.53 Sample ID: 1/2' ? ks'A ID 

Collection Date: a - cf—a Collection Time: /00c/ 

COC No SA D 7,04/2005 - 01  
Task Team Members: 

Sam le ID: 

50 

Collection Date: Z-4-6 5' Collection Time: a 145-5.  

Property Name: 	T. /0 	 Samp le Location: 

f-t 

Comments: 

COCZ09620 ZOO S - Ci  
S. Aanqf 	(-grime 71  Attila t.43k7  Task Team Members: 

Comments: 



• • 

FP- Ilq 

WORK SITE:  FO5RAP  

DELIVERY ORDER: 	  

CONTRACT #: 	  

START DATE:  27q/0 .5  

END DATE:  3/2//er  

W-  International Corporation 
Ammar& EN yew,e An Employee -Owned Company 

500 Northwest Plaza, Suite 1000 
St. Ann, MO 63074 

/MEW AM  

Science Applications 
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COC No.: 19 020 2005 - 0 

propeity Name: fyr• t  Sample Location: v4 It SI./ 2. IA 

gri CZ 2'0 Easting (units): Northing(units): 

S 	le T Elevation units)' 

Sample Depth: 0 -_1) • Sample Collection Method: 

Soil? Rad Screen Instrument: VICIPAIREPAIFJCI. 

Rad Screen: PT Rod Screen Bkg.: Ltt 

Collection Time: I 007 Collection Date: 	q 	< 

Property Name: DT /0 Sample Location: P [oar 	Z 

Task Team Members: TM1116117nt...."‘1117Alrirl 

Sa le 

Collection Date: j .  4- O5 

Station ID:  rt T 	S 53 11 

Collection Time: 	00 

Comments: 

COC No.: 5* z0 	005-- tvli 
Task Team Members: 5. J conty  

Sarrarle ID: 4411 if 5 3( 2, Station ID: bfr -1. (es 3 la 

Northing (units): / 0 2../ 02. o Easting (units): 90t99, Re ci0 

yv- Rod Screen: Rad Screen Bkg.: qi rfir 

Soil? Rod Screen Instrument: 

Elevation utjit 

Sample Collection Method: -f-ra Kite Sample Depth: 0 -A ,• 

 

Comments: 

• • 



SAMPLE LOGBOOK 

RK SITE: 	s If/1p 
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 38  

39  
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•
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• 
COC No.: SA 013 0 -7260  

Task Team Members: 	s15 	i 	65 
Station ID: 	prrz 	7)6, 
Collection lime: lap°  

Sample Location: r-4.) — 1 t 

Sample ID* UT  7 914-77  

Collection Date' ab -C, -e,‘, 

Property Name: (sr -10 sz. As 
North • units Wfli "M-Sagribl"- 

Elevation (units): 4,04  Sample Type:  

• Se • De th: Se • le Collection Method: 

Red Screen Instrument: co/- 9 1) Soil Type: F:11 Verfer'4.1-  

Red Screen: 	,S,Ger4t 

PID Screen: A) 14 
Red Screen Bkg • $l 

Sampling Parameters: ,st RAD 	 0 Metals 
0 VOC/SVOC  

Comments* 

Comments' 

Recorded by: QA by: Zt4.4"  P- oa 

Sample Depth: 6. 6• 0-5 Sample Collection Method: 

Task Team Members: 

Sample ID' 417911-7? -7  

Collection Date: 	 e)b.. 

Properly Name: SLAS. efr-iet 

Northing (units): 10n, 419RA,  

DL 
Station ID: 	4-T2 947 	 
CoHection lime: 	U.,,ZAS 

Sample Location: 	- I 1. 

Eastinq (units): 108 	. 

Soil Type* 	P;II Pleire 

Red Screen Bkg • .51 get 

Sampling Parameters: 65,RAD 	 CI Metals 
CI VOC/SVOC 

Red Screen Instrument: 411-  

Red Screen: Afts461 

PID Screen: 
414 

COD i40.:  

Elevation (units) 4, IA Sample Type: 	Ath 

Rad Screen Instrument: co/. g  

Red Screen: 70 gime 

PID Screen: 
 

Soli Type: 	F;41 

Red Screen Bkg.: AI 1 cpvt 

Sampling Parameters: XRAD 	 0 Metals 
VOC/SVOC 

Comments: 

Recorded b 

COC No.: lc A 0(01 lace c. •eNt  
DL 	[5 4 S  

Property Name: 3Las  coNG 
Northing (units): /flag 4,0*, 44 

Sample Location: SC) Pk  
NW I  

Eastinq (units): 968 91t, 

Sample 	 Method: 	 Sample Depth: 

Task Team Members: 

Collectior_31/:)ate: 26_Lifkia llection Time: 	1131 
Sample ID: 	742s 	Station ID: NTZ 1461 775  

Task Team Members: 

Sample ID: iftti4 ..ni 
Collection Date: -04 ...?„,..04  

COC No.: 

Station ID: itia If 7141 

Collection lime: 

• 

Property Name: SOS la
.  NO  

Northing (units): 
16219 MI. 410 

Elevation (unite): AAA_ 

Sample Collection Method49060.41 

Soil Type: 41.1 	14444„: 

Red Screen Bkg.: 	5) cpow  
Sampling Parameters: &RAD 	 0 Metals 

0 VOC/SVOC 

Sample Location: eit)Era  . 
Easting (units): 

701 Oliq . 
Sample Type: 

64 IMO  
Sample Depth: ev  0 • O.  s  
Rad Screen Instrument: q • 	gi 

Red Screen: 74 cow  
PID Screen: pA 

Comments: 

56 



COC No.: s 4 aitarnent, 0/ 4 

Comments: 

Recorded by:  OA by:  

Task Team Members: b,I3 6-5 

Station ID: 	I-ITZ-V 778 Sample ID: 	ay, 14 -7_711 

Collection Time: 12Die Io Collection Date: 

Property Name: StAtii 	1:77--_15=P 

Northing (units): itiaq 2 •?).  

Sample Location: _50.-  1 t 

Easting junits): YOH ?1c.  SC) 

Sample Type: F: IT  i4a44,:a I Elevation (units) 	A.)14. 

Station ID: /4 r) Y4727 

Collection Time: OA* 

Sample Location: 50- f  

Sample ID: 1.112 q 

Collection Cate: 6 

Properly Name: ,nais bNIO 

"-itA Northi 	units Ease 	units: 

Sample Collection Method: 4r01/..4.1 

Soil Type: .F;t1  N 	Od 

Rad Screen Bkg.: 5 LpM  

Sampling Parameters: ligIAD 	 0 Metals 
VOC/SVOC 

Sample Depth: (1), 0- 0- 5 

Red Screen Instrument: <11-1 

Red Screen: ncpm 	 

PID Screen: 

Sample Collection Method: 

Soil Type: 	Ii 04E4 cti 

Rad Screen Bkg.: 	?AI 

Sampling Parameters: rIVIAD 	 0 Metals 
VOC/SVOC 

Sample Depth: 0.0 .0. S 
4->c4 

Red Screen Instrument: 	414.1 b 

Red Screen: 	/a5- 414 

PID Screen: ft. 

coc 	No.:  
6_5  Task Team Members: 

Sample Type: 64 Elevation ivies) 4-* 14 

Comments: 

Recorded by: r-ca  

Collection Date: A- - 

Property Nene: 6.5.5 SO--Z. 	SIDS 

Northing (unts): ioaq -sss- 

Collection lime: 115  

Sample Location: nO-Z 

Easting (units): 969101 .1, 

COC No : s A (1201u:tat - at a 
.173 	11L 6.S Task Team Members: 

Sam le ID: 

Collection Date: 	E.- - 

Property Name: •St../05 	0T- 16 

Collection Time: 	q 

Sample Location: So- jc, 

North 	un AilrleM1111■1•11111=11TIM. 	T;I:? r4 

Elevation (units): *04 

Sample Collection Method: -hvowt 

Soil Type: 	6: q gleriapt:a.1 

Sample Type: C.tent.1, 

Sample Depth: 15 . 6 0 •  

Had Screen Instrument: WI- 	GI 

Red Screen: fM cpw 
PID Screen: k  

Rad Screen Bkg.: c cp pet 

Sampling Parameters: 0( RAD 	 0 Metals 
0 VOC/SVOC 

Task Team Members: 	
Si.. Ot 

Sample ID: wrz 9 it 781  

COC No.: SA-14 0, 200i.- a z 
6-> 

Station ID: terz 147 et 

Elevation 	 Type:  

Sample Depth: c.%. 0 - et .5"" r  

Red Screen Instrument: dig - 	D 

Red Screen: 	clut 

PID Screen: A)  

OA by: Tie...6Z 

• 

Sample Collection method: 4yebae, 11 

Soil Type: iS; r 14i 

Rad Screen Bkg.: 43 m 

Sampling Parameters: Pi HAD 	 0 Metals 
0 voc/SvOC 

58 	
59 



WORK SITE: 	SLP  

4_
1g

. 1)
0
( 0

  67
00

t
1

1
0

1  

   

DELIVERY ORDER: 

CONTRACT #: 

START DATE: 	q /ZZ/OS'-  

END DATE: 

	 Science Applications 
--.-•■-■-1•1-1■10--  International Corporation 
sweirlr 	lirm'e An Employee-Owned Company 

8421 St. John Inclustriel Drive 
Suite 200 
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COC No.: sA eq,l0 ?rah- 11 

 

79 

Task Team Members: D.:04,) 	4r-N 

   

     

sarT agel DAEllion 

Collection Date: tr...7 b fo  Collection lime: 103a 

 

; Property Name:. sLts D'y - fp 

 

sampi,Location: .50- I I A.A-N 	ald., 

 

North' • units 147:11MIMINIMMIZZ .:f WA: 
; 

   

   

Elevation units SamdeTA-: 6, 

 

; Sample Collection Method: +bumf 

 

Sample Depth: 0.15-0 -5  sg  64-04. 
Red Screen Instrument:  

94 -Si% I  

 

 

Soil Type: 43H *old 

   

    

    

     

Red Screen Bkg.: 	..Akpoit 
414-10 j 5 k dr. 

. Comments: 

  

Red Screen: 44-9 19e-phos  
Al4-10 7s1) cops' 

 

   

   

    

  

b  

   

     

4. 



Task Team Members: 01_ 

Station ID: 	61.13 75* I/  Sample ID* SLTI iS tI 

Collection Time: 10 VA Collection Date: 

ul • le Location: Pr. 	Name: 

North' • unit 

Elevation unit 

Easti 	units 

Se le T 

Sa Ir.. Sari Collection Method' 

Soil T 

Red Screen Bk 

Red Screen Instrument: 

Red Screen: 

Collection Time: 

as. bl57A2 
-ki• 

227 

Soil Type: Fifi fliairt•al Rad Screen Instrument: 14•1 p 	 Ae 

qr.  Red Screen Bk 	 Al 	Red Screen: 

Comments: 

Red Screen: 1.• 

Collect on Date: Le 04, 

Properly Name' 4.16 51• 
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