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Decommissioning Plan Addendum for the Former 

United Nuclear Corporation Manufacturing Facility, New Haven CT 


INTRODUCTION 

The former United Nuclear Corporation (UNC) Naval Products Manufacturing 
Facility located at 71 Shelton Street, New Haven, CT is currently utilizing a 
Decommissioning Plan (DP) submitted to the NRC dated August 17, 1998. The 
DP provides the necessary characterization, sampling, and decontamination 
activities to accomplish and meet the approved Derived Concentration Guideline 
Level (DCGL) of 30 pCi/g total uranium. NUREG/CR-5849 was used as the 
guidance for demonstrating that the NRC-approved DCGL criterion was satisfied. 

Since the approval of the 1998 DP, the NRC has promulgated regulation and 
criteria for Decommissioning and Decontamination of sites using NUREG-1575 
(the Multi-Agency Radiation Survey and Site Investigation Manual [MARSSIM]). 
MARSSIM is applied to help assure a consistent approach to planning, 
conducting, evaluating, and documenting final status release surveys for 
demonstrating compliance with dose based regulations and standards to meet 
Title 10 of the US Code of Federal Regulations Chapter 20 Subpart 1402 
(10CFR20.1402) "Radiological criteria for unrestricted use". 

NUREG-1757 (entitled Consolidated NMSS Decommissioning Guidance), 
provides approaches that may be used to help identify information needed to 
terminate an NRC materials license. While UNC does not currently possess an 
NRC license, the guidance contained within NUREG-1757 may be used in 
preparing license amendment requests and by the NRC in approval of such 
amendment requests. 

Since this site and the facility are no longer NRC-licensed, it is our understanding 
that performance of an Environmental Assessment and development of a 
Federal Register notice for public comment are not required. 

DETAILS 

The 1998 DP as applied at the UNC site is based on a conservative release 
criterion of 30 pCi/g total uranium in soil. The site soils in areas outside the 
building and in the surrounding environs affected by previous operations have 
been remediated and associated final status surveys meet this release criterion. 



During the decommissioning process, levels of total uranium in soils beneath 
building structures exceeding the 30 pCi/g total uranium were found. In some 
cases, values exceeding an order of magnitude greater than the DP release 
criterion were determined. It is noted that some of the locations with elevated 
total uranium activity are beneath certain structural portions of Building 6H/3H 
and other inaccessible spaces, specifically structural footers under the former X­
Ray Room, and the concrete South Trench, North Trench, and associated lateral 
utility tunnels beneath the concrete floor of Building 6H/3H. Removal of soil 
material above the DCGL from these areas is difficult at best and may require the 
removal of structural elements of the building to gain access and remediation 
capability. These areas were not specifically called out by the 1998 DP currently 
being implemented. 

A sampling program associated with the trench and lateral areas was initiated as 
an evaluation process to determine the extent and magnitude of total uranium 
soil contamination in these largely inaccessible areas. Preliminary review of the 
sampling results indicated that utilizing the DP-permitted elevated concentration 
of up to 90 pCi/g or evaluating against a DCGL for the elevated measurement 
criteria (DCGLEMC), an approach outlined in MARSSIM, would not provide 
sufficient mitigation to satisfy the requirements in the DP for release of the site. 

UNC provided the NRC with a radiation dose assessment on June 23,2008 that 
utilized an exposure scenario in concurrence with NRC discussions for the site. 
The NRC provided exposure scenario was used in part to set the input 
parameters for determining the DCGL. The input parameters and methods used 
to develop the DCGL are consistent with the guidance provided by NUREG­
1757. The computer code RESRAD (version 6.4) was used to obtain the 
individual radionuclide DCGLs. A copy of the 2008 transmittal letter and 
associated RESRAD input and output data is included as Attachment A to this 
addendum for your convenience. 

Cabrera Services Inc. has updated this dose assessment for LlNC using the most 
recent version of the RESRAD code (Version 6.5) with the identical input data 
from the 2008 determination. Attachment B to tl1is addendum provides a copy of 
this Version 6.5 output file. An electronic copy of this RESRAD input file is 
available as requested. 

The output files from both Version 6.4 and 6.5 show the same individual 
radionuclide DCGL values. The 19 mrem dose limit criteria DCGL was 
determined by ratio from the 25 mrem level. Minor differences in the calculated 
total uranium DCGLs 'from the 2008 submittal are due to rounding. The total 
uranium DCGL derived from the most recent RESRAD model is determined to 
be: 



Basic Radiation Dose Total Uranium DCGL, pCi per gram 
Limit Criteria 

NRC Federal Level, 25 573 
mrem/year 

CT State Level, 19 435 
mrerm/year 

SUMMARY 

UNC Naval Products requests NRC approval of this addendum to the existing 
Decommissioning Plan as submitted to the NRC dated August 17,1998. 
This includes utilizing an amended total uranium DCGL consistent with the DCGL 
values (outlined above) as derived from the RESRAD computer code described 
in this addendum. UNC is seeking to implement the Connecticut State dose limit 
criteria of 19 mrem per year. The DCGL associated with this level is 24 percent 
lower than the NRC Federal level for unrestricted use as set forth in 10 CFR 
20.1402. 

The DCGL value requested is protective of human health and the environment, is 
below the 10 CFR 20 federal limit for unrestricted use, and is consistent with the 
State of Connecticut dose values for unrestricted use. 

There are no regulatory commitments contained in this addendum request. 



ATTACHMENT A 


June 23, 2008 NRC DCGL Submittal 
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1 INTRODUCTION 

1.1 Objective 
This document establishes the basis for the derived concentration guideline levels (DCGLs) and 
potential radiation dose stemming from the future use ofthe former UNC Manufacturing Facility in 
New Haven, Connecticut. This report documents the assumptions that apply to the site and the 
pathways for potential exposure. 

1.2 Approach 
The parameters described and the method used to derive the release criteria for the former UNC 

manufacturing facility are consistent with guidance provided by the u.s. Nuclear Regulatory 
Commission (USNRC) and NUREG 1757.1 The release criteria were derived using the computer 
model, RESRAD (Version 6.4), developed by Argonne National Laboratory. RESRAD was used 
to model radionuc1ide fate and transport ofresidual radioactivity at the site and to assess the radiation 
dose incurred by hypothetical receptors who may be impacted by the site after decommissioning is 
complete.2 This code provides an estimate ofthe annual radiation dose beginning immediately after 
decommissioning is complete and extending for 1,000 years into the future. It is widely-accepted 
as an industry-standard tool for performing radiological dose assessments and for deriving derived 
concentration guideline levels (DCGLs). The dose modeling must demonstrate that the following 
USNRC limit will be met once decommissioning is complete:) 

"A site will be considered acceptable jor unrestricted use ifthe residual radioactivity 
that is distinguishable from background radiation results in a total effective dose 
equivalent (TEDE) to an average member ofthe critical group that does not exceed 
25 millirem (0.25 mSv) per year, including that from groundwater sources of 
drinking water, and the residual radioactivity has been reduced to levels that are As 
Low As Reasonably Achievable (ALARA). Determination of the levels which are 
ALARA must take into account consideration ofany detriments, such as deaths from 
transportation accidents, expected to potentially result from decontamination and 
waste disposal. " 

u.s. Nuclear Regulatory Commission, Consolidated NMSS Decommissioning Guidance-Decommissioning Process 
for Materials Licensees, NUREG-I 757, Volume I, September, 2003. 

Yu, C, Zielen, A.I, et aI, User's Manual/or RESRAD Versioll6, ANLIEAD-4, Argonne National Laboratory, Argonne, 
Illinois, July, 200 I. 

3 US Nuclear Regulatory Commission, Radiological Criteria/or Unrestricted Use, Tltle 10 eFR 20.1402, July 21,1997. 

I 
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2 DESCRIPTION OF THE CRITICAL GROUP 

The USNRC established its decision-making criteria on the use of a risk based assessment method 
and the resulting mean or "reasonably foreseeable" exposure to an average member of the critical 
exposure group. This assessment is described in NUREG-1757 and was the approach used by 
AAAlIEM in its assessment of the radiation dose potential at the New Haven site.4

.5.6 

The former UNC manufacturing facility is located on Shelton Avenue which is a residential street 
with houses that are occupied by families. The city ofNew Haven, Connecticut is an established city 
for more than 100 years and it is likely that the street and the surrounding houses will be used in a 
similar manner for the next 100 years. For the purposes ofthe radiation dose modeling, the potential 
exposure scenario and pathways for exposure were assumed to be equivalent to a suburban resident. 

The critical exposure group for the suburban resident scenario is described as a hypothetical family 
that occupies a house constructed on the former UNC manufacturing facility. It is assumed that the 
house is located over or near the areas that were previously excavated, referred to as the Decon Pit 
and the X-ray Read Room. The family who lives in the house uses water provided by a publicly 
owned water supply and less than lO% of the vegetables they consume are grown on the property.7 
There is no consumption of meat and milk obtained from the site. The remainder of the food is 
purchased at a nearby grocery store and is not impacted by the subsurface of the site. The 
groundwater pathway was disabled because a suburban resident is most likely to secure water from 
a public water supply, which is regionally available, rather than drilling and maintaining a wdl. This 
is consistent with current conditions for the houses in the neighborhood, and thus is likely for the 
foreseeable future. 8 

4 As defined in 10 CFR 20.1003, the critical group is a group of individuals expected to receive the greatest exposure 
to residual radioactivity for any applicable set of conditions. 

5 U.S. Nuclear Regulatory Commission, Results ofthe License Termination Rule Analysis, SECY 03-0069, May 2, 2003. 

6 U.S. Nuclear Regulatory Commission, Consolidated Decommissioning Guidance - Characterization, Survey and 
Determination ofRadiological Criteria, NUREG-1757, Vol. 2, Revision I, Appendix I, September, 2006. 

7 Argonne National Laboratory, User's Mallualfor RESRAD Version 6, Section 2.4.2, ANLIEAD-4, July, 2001. 

8 U.S. Nuclear Regulatory Commission, Consolidated Decommissioning Guidance Characterization, Survey and 
Determination ofRadiological Criteria, NUREG-1757, Vol. 2, Revision I, Appendix M, September, 2006. 
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3 RESRAD INPUT PARAMETERS 

3.1 Exposure Pathways 
RESRAD identifies the potential pathways for exposure to the critical group. Four (4) pathways are 
used for the suburban resident, including: 

• direct radiation exposure; 
• particulate inhalation; 
• ingestion of plant foods; and 
• direct ingestion of soiL 

Table 1 lists the pathways that have been retained for the analysis and provides an explanation for 
those pathways that were not retained. 

The groundwater pathway was determined to be not applicable and consequently was not retained 
for this radiation dose assessment. Drinking water is provided by the City ofNew Haven and there 
are no drinking water wells in the City ofNew Haven.9 A city ordinance restricting the use ofwater 
wells is enforced; any well must be registered with the City Department ofHealth and comply with 
the requirements of the State of Connecticut Public Health Code. to The RESRAD User Manual 
supports the position that the suburban resident does not drink groundwater. 11 Consequently, the 
groundwater pathway in RESRAD disabled for this analysis because a public water supply is 
available to suburban residents who may occupy the former UNC manufacturing facility. 

3.2 Source Term 
Table 2 describes the source term that applies to the subsurface soil. As verified during the 
Characterization effort in 2003, enriched uranium was present in the soil and the ratio ofUranium­
234-to-235 was assumed to be 27: 1.12 The ratio was established by UNC and Oak Ridge Institute 
for Science and Education (ORISE) in 1997 for the purposes ofusing gamma spectroscopy as the 
sole analytical method. 13.14 No information is available about the uranium progeny that decay by 

9 Personal communication with Bill Thomas. IEM, and Mr. Gil Hawkins, City Planning and Zoning, CityofNew Haven, 
Junc 11,2008. 

10 City of New Haven, Code of Ordinances, Title III, Chapter 55-2, Water Wells, 1985. 

II Argonne National Laboratory, User's Manualfor RESRAD Version 6, Section 2.4.2, ANLIEAD-4, July, 2001. 

12 AAAlIEM., Radiological Characterization ofthe Former UNC Manufacturing Facility, New Haven, Connecticut, Report Number 
2002020/G-1269, May 31,2005. 

13 The dominant gamma line from Uranium 235 (185 key) is masked by the presence of radium 226 (186 kev). In 
addition, the activity of Uranium 238 (decay by alpha decay) is derived when using gamma spectroscopy, by assuming 
secular equilibrium with its progeny, Thorium 234. Alpha spectroscopy is the preferred method to identify enriched 
uranium, where the activity of Uranium 234, Uranium 235 and Uranium 238 can be clearly separated and quantified. 

14 Oak Ridge Institute for Science and Education, Radiological Scoping Survey ofBUilding 3H and 6H at the Former 

UNC Facility, New Haven Connecticut, Final Report, January 17, 1997. 



FORMER UNC MANlJF ACTURING FACILITY 
"DCGLs for Decommissioning the Former UNC Manufacturing Facility" 

June 16, 2008 

Report No. 2002020/G-3972, Rev. I, Page 4 

alpha emission; they were not analyzed during the Characterization effort. It is assumed that the 
progeny are not in equilibrium with the uramum isotopes because the uranium that was used at the 
site was purified and progeny were removed prior to being shipped to the former UNC 
manufacturing facility. For the purposes of this radiation dose assessment, it is assumed that the 
progeny, such as protactinium 231 (Pa231) is present at an activity of one percent (1 %) to that of 
U235. This assumption is conservative bel::ause of the relatively short time that the processed 
uranium was present at the site, less than 50 years versus the half-life ofPa231 or 32,760 years. It 
is more likely that the presence ofPa231 is significantly less than 1 % of the U235 activity. There 
are no short lived progeny in the decay series immediately following U234. 15

,16 RESRAD calculates 
the radiation dose from any isotope with a radioactive halflife in excess of six (6) months. 
Consequently, Th231, Th234 and Pa234m are not included in the evaluation. 17 

In order to calculate the DCGLs, the unit activity for each isotope was used in the RESRAD model. 
The result, millirern/year per picocurie per gram, was used to derive the activity that results in the 
radiation dose limit. For the purposes of this evaluation, a radiation does criterion was set at 25 
millirem per year. IS 

3.3 Key Parameter Justification 
Given the pathways described ahove, all input parameters for the RESRAD code are provided in 
Appendix 1. The default parameter used by RJSSRAD was described when no other information was 
available. The RESRAD defaults represent the exposure scenario ofa resident farm family and will 
derive a higher radiation dose or a lower DCGL than for a suburban resident scenario. 19 The 
chemical and hydrogeological parameters represent average values and distributions documented 
across the United States and were determined to be representative of conditions that exist at the 
former UNC manufacturing facility. The key parameters for suburban resident exposure scenario 
are summarized in Table 3. Listed below is the justification for each key parameter. 

Indoor Time Fraction The total time spent indoors at the site is assumed to 0.68 or 
approximately 6,000 hours per year.20 This is conservative or likely to be higher than 
observed because the resident is assumed to work offsite and spend a significant 
amount of time offsite. 

15 E. W. Abelquist, Decommissioning Health Physics - A Handbook for MARSSIM Users, Chapter 14, Institute of 
Physics, 200 I. 

16 U.S. Department of Energy, Guide of Good Practices for Occupational Radiological Protection in Uranium 
Facilities, DOE-STD-1136-2000, August, 2000. 

17 Argonne National Laboratory, User's Manualfor RESRAD Version 6, Section 2.4.2, ANLIEAD-4, July, 2001. 

18 US Nuclear Regulatory Commission, Radiological Criteria for Unrestricted Use, Title 10 CFR 20.1402, July 21, 
1997. 

19 U.S. Nuclear Regulatory Commission, Development ofProbabilistic RESRAD 6.0 and RESRAD-Build 3. () Computer 
Codes, NUREG/CR-6697, November, 2000. 

20 U.S. Nuclear Regulatory Commission, Development ofProbabilistic RESRAD 6. () and RESRAD-Build 3. () Compuler 
Codes, NUREGiCR-6697, Appendix C. Section 7.6, November, 2000. 
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Outdoor Time Fraction - Tht: total time spent outdoors is assumed to be 0.12 or 
approximately 1,050 hours.21 This is likely to be lower because of time spent away 
from the site, either at work or other non impacted locations. 

Inhalation Rate -The inhalation rate for the suburban resident is assumed to be a short 
term exposure for adult males averaging 8,400 cubic meters per year. This value is 
equal to the RESRAD default inhalation rate based on geometric mean rate for short 
term exposure to adult males. 22 This value is conservative because it assumes that 
the suburban resident is walking on the property and performing tasks that are 
considered to be "light activity" as defined in the USEPA Exposure Factors 
Handbook. This volume of air assumes that the resident is on the site 100% of the 
time. The radiation dose associated with this value decreases as the inhalation rate 
drops. 

• 	 Mass loading for inhalation - The value selected for the analysis was the default value 
for the RESRAD code. The mass loading in air describes the airborne dust loading 
conditions on the site and it is assumed that the suburban resident spends some time 
outdoors in direct contact with the impacted soi1.23 

Soil ingestion Rate - The suburban resident may ingest soil as a result of incidental 
contact with the soil. The RESRAD default and the value selected for this analysis, 
is 36.5 grams per year, or 100 milligrams per day. It is assumed that the suburban 
resident is engaged in non contact intensive activities. The suburban resident may 
ingest soil from incidental contact with the surface soil at the site. This assumption 
is conservative because the impacted soil is subsurface and not present on the surface 
ofthe soil where the resident has access. The average value suggested in the USEPA 
Exposure Factor Handbook is 50 mg/d, lower than the value selected.24 The 
suburban resident does not eat any animals, and does not drink any surface water or 
ground water.25 

21 U.S. Nuclear Regulatory Commission. Review of Parameter Data/or the NUREG/CR-5512 Building Occupancy 
Scenario and Probability Distributions for the D and D Parameter Analysis, NUREG/CR-5512, YoU, 1998. 

22 U.S. Environmental Protection Agency, Exposure Factors Handbook, Volume I, General Factors, EPA 600/P-95­
002Fa, August, 1997. 

23 Argonne National Laboratory, User's Manual for RESRAD Version 6, July, 2001. 

24 U.S. Environmental Protection Agency, Exposure Factors Handbook, Volume I, General Factors, EP A 600/P-95­
002Fa, August, 1997. 

25 Drinking water is provided by a publicly-owned water system where there is testing for compliance with drinking 
water standards for radionuclides, and there are no surface water sources or ground water wells located at the site. 

http:water.25
http:selected.24
http:males.22
http:hours.21
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Area of the Contaminated Zone - The area of the contaminated zone is represented 
by footprint of the three excavations, the decon pit, the Xray Read room and the 
storm water line located outside ofthe bUilding. These three areas are not contiguous 
but in order to provide a conservative estimate the area ofthe three areas were added 
together. It is assumed that the suburban resident has easy access to all three areas. 

Thickness of the Contaminated Zone - The contaminated zone of each area are the 
walls and floors ofthe excavations. Soil is removed from the area and impacted soil 
is packaged for disposal. The soil remaining is assumed to be at activity 
concentrations less than the DCGLs. Each excavation is filled with soil that is less 
than the DCGL. The depth ofeach excavation Jis different according to the presence 
of impacted soil observed at the time ofthe remedial work. For the purposes of this 
evaluation, it is assumed that the thickness ofthe contaminated zone is 2 meters thick 
or approximately 6.5 feet deep. 

• 	 Ingestion ofWater - There is no surface water and no wells to provide ground water 
as drinking water?6 It is assumed that the suburban resident uses drinking water from 
a POTW that is not impacted by the uranium at the site as is the condition that exists 
at the site today and in the foreseeable future. 

Contaminated fraction of vegetables It is assumed that ten percent (10%)) of the 
vegetables consumed by the suburban resident are raised onsite and grown in the soil 
that is potentially impacted with radioactivity.27 The default parameter for the 
RESRAD code, 50%, is based on a resident farm family who have a larger area and 
spend more time on the property to grow vegetables planted in a contaminated area. 
It is not reasonable to assume that a suburban resident living in New Haven, 
Cormecticut, on the Shelton Avenue property would plant and ingest more than 10% 
of their vegetables in the contaminated areas. The growing season in Connecticut is 
shorter than warmer areas found in the southem states. Also noted, the are'a of the 
contaminated zone is the sum of three separate areas which are not contiguous; the 
likelihood that a suburban resident would plant vegetables in all three areas is 
unlikely. Therefore, assuming that 10% of the vegetables are planted in the 
contaminated areas is conservative and likely to be much lower when averaged over 
a calendar year. 

26 Personal communication with Bill Thomas, IEM, and Mr. Gil Hawkins, City Planning and Zoning, City of New 
Haven, June 11, 2008. 

27 Argonne National Laboratory, User's Manua/jor RESRAD Version 6, Table 2.3, ANLIEAD-4, July, 2001. 

http:radioactivity.27
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4 RESULTS 

The RESRAD code was iteratively run for each of the selected scenarios to arrive at the highest 
unifonn concentration of residual radioactivity in soil that results in a peak mean annual dose 
estimate to a single receptor in the critical exposure group that is equal to the regulatory limit of25 
millirem per year for a suburban resident exposure scenario. Table 3 summarizes the results. The 
output of the RESRAD code is provided in Appendix 2. 

The dose calculated for the unit concentration was 0.04 mremlyear per pCi/gram of total enriched 
uranium plus progeny. The derived concentration guideline level (DCGL) is calculated to be 625 
pCi/gram of total enriched uranium plus progeny and yields a potential exposure of25 mremlyear. 
An activity of475 pCi/gram oftotal enriched uranium plus progeny represents a potential exposure 
ofless than 19 mremlyear. Table 4 summarizes the DCGLs for both total enriched uranium and the 
isotopes of uranium. 

The radiation dose associated with uranium 234 represented the principal exposure, 60% for all 
pathways at the initial exposure period or in the first year. The dose from plant ingestion was 
detennined to be 28% of the total dose, soil ingestion contributed 19% of the dose and inhalation 
ofU234 in air contributed 13% of the dose. 

The ingestion of contaminated vegetables, grown in a garden on the Shelton Avenue property was 
evaluated. The radiation dose calculated from ingesting 10% ofvegetables from the contaminated 
zone was detennined to be 0.04 mrem/year per pCi/gram of total uranium plus progeny. In the 
unlikely event that the suburban resident were to ingest a larger quantity ofvegetables grown in the 
contaminated areas, the radiation dose will change. If the suburban resident consumes the same 
quantity of vegetables from the garden, equivalent to that of a resident fann family, or 50%, the 
radiation dose changes to 0.1 mrem/yearper pCi/gram of total uranium plus progeny. This equates 
to a DCGL of250 pCi/gram of total uranium plus progeny. 
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5 TABLES 
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Table 1 Potential Exposure Pathways 

Pathway Retained Comments 

Direct Exposure Yes 

The souree term found in the site soils produees 
penetrating gamma radiation. Exposure from dir,~ct 
penetrating radiation is expected to be a significant 
contributor to the overall potential dose. 

Particulate Inhalation Yes 
Allowance is made for soils containing radiological 
constituents of the source being liberated and suspended 
in the breathing air of the suburban resident. 

Plant Ingestion Yes 

It is assumed that a portion of the plants are raised onsite 
(10%) and grown in the soil that is potentially impacted 
with radioactivity. The remainder of the plants ingested 
by the suburban resident (90%) are grown offsite and not 
impacted by radioactivity on site. 

Meat Ingestion No The suburban resident does not raise livestock. 

Milk Ingestion No 
The suburban resident does not raise livestock and does 
not ingest milk from cattle grazing on the site. 

Aquatic Foods No 
The suburban resident does not ingest fish or shellfish 
raised on the sih:. It is assumed that all aquatic foods are 
raised and purchased offsite. 

Drinking Water No 
It is assumed that the future resident will ingest water 
provided by a POTW and not drink groundwater. 

Soil Ingestion Yes 

Suburban residents are assumed to spend approximately 
1,050 hours of their time outdoors each year. They may 
ingest relatively small amounts of soil through incidental 
oral contact with their hands. 

Radon No 
Radon is specifically excluded from consideration within 
the framework of the USN RC governing regulations. 
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Table 2 Source Term 

Isotope 
Unit Activity 

pCi/g 
Comments 

Protactinium 231 0.00037 
Assumed to be less than 1 % of the activity 

associated with U235 

Protactinium 234m 

Thorium 231 

0.0085 

0.037 

Secular equilibrium with U238 

Secular equilibrium with U235 

I 

Thorium 234 0.0085 Secular equilibrium with U238 

Uranium 234 1 
Assume U235 enrichment approximately 93%. 

U234:U235 activity equivalent to 27:1 28 

Uranium 235 0.037 Assume U235 enrichment approximately 93% 

Uranium 238 0.0085 Assume U235 enrichment approximately 93%29 

Note: Enriched uranium does not contain all progeny present in natural uranium. The shortlived progeny ofU238, Th234 
and Pa234m will be present at the same activity concentration as U238. Pa23! is assumed to be present at an activity 
of less than 1 % of the activity concentration as U23 5. There are no short lived progeny in the decay series immediately 
following U234. 30

•
31 

Note: RESRAD uses isotopes with a radioactive halflife of six (6) months or greater. Progeny of U238, Th234 and 
Pa234m, and progeny ofU235, Th231, are not included in the RESRAD input file. 32 

28 Oak Ridgc Institute for Science and Education, Radiological Scoping Survey ojBuilding 3H and 6H at the Former 
UNC Facility, New Haven Connecticut, Final Report, January 17, 1997. 

29 Rucker, T.L., et ai, Relationship Between Isotopic Uranium Activities and Tolal Uranium at Various Uranium 
Enrichments, Journal of Radioanalytical and Nuclear Chemistry, Volume 235, September, 1998, 

30 E.W, Abelquist, Decommissioning Health Physics - A Handbook for MARSSIM Users, Chapter 14, Institute of 
Physics, 2001. 

31 U.S. Department of Energy, Guide oj Good Practices Jor Occupational Radiological Protection in Uranium 
Facilities, DOE-STD-1136-2000, August, 2000. 

32 Argonne National Laboratory, User's Mamwllor RESRAD Version 6, ANLIEAD-4, July, 2001, 
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Table 3 Potential Radiation Exposures 

Parameter Unit 
RESRAD Input File 

02406.rad 

Plant food unitless 0.1 

Groundwater ingestion I/yr ° 
Radiation Dose 

mrem/yr/pCi/g 
Total Uranium plus progeny 

0.04 

Key Isotope Contributing to the radiation dose U234 

Plant Ingestion 28% 
Key Pathway Contributing to the radiation dose Soil Ingestion 19% 

Inhalation 13% 

Release criteria for 25 mrem/yr 
pCilg 

Total Uranium plus progeny 
625 

Release eriteria for 19 mrem/yr 
pCi/g 

Total Uranium plus progeny 
475 

Note: A large contaminated area was assumed to be greater than 20,000 ml for the meat and milk pathway and greater 
than 1,000 m2 for the plant food pathway.33 It was assumed that ten percent (10%) ofthe plants ingested by the suburban 
resident are grown in the on-site garden.34 

Note: It is assumed there is no pathway from groundwa::er, milk, meat or aquatic food. It was assumed that the suburban 
resident ingested 36.5 grams of soil each year (default for RESRAD). 

Argonne National Laboratory, User's Manualfor RESRAD Version 6, S(~etion 2.4.2, ANLIEAD-4, July, 200 I. 

>4 Argonne National Laboratory, User's Manualfor RESRAD Version 6, Table 2.3, ANLIEAD-4, July, 2001. 

http:garden.34
http:pathway.33
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Table 4 Derived Concentration Guideline Levels 

DCGL (pCilgram) 
Isotope 

19 mrem/year 25 mremlyear 

Total Uranium plus progeny 475 625 

Total Uranium35 •36,37 436 574 

Uranium 234 417 549 

Uranium 235 l5 20 

Uranium 238 4 5 

Calculated Dose 18,6 mrem/yr 24.3 mrem/yr 

35 The progeny of enriched uranium, as described in Table 2, also contributes to the radiation dose. The criteria for 
"Total Uranium" compares directly to the release criteria established in the USNRC Branch Technical Position and the 
Decommissioning Plan approved for the Shelton Avenue site. 

36 US Nuclear Regulatory Commission Branch Technical Position, Disposal or Onsite Storage ofThorium or Uranium 
Wastes from Past Operations, SECY 81-576, Federal Register 46 FR 5260 I, October 23, 1981. 

37 U.S. Nuclear Regulatory Commission, Site Characterization and Decommissioning Planfor 71 Shelton Avenue, New 
Haven, CT, Docket 070-00371 (retired), April 6, 1999. 
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APPENDIX 1 INPUT PARAMETER LISTING 
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Suburban Resident Exposure Scenario 

'. 
V-flU 

Cnt,.1 Te.dt.~y 
Value 

CJaulficatio. 
(D"'ltESRAD n~r.dtj S~SItt'~ 

spedfk:} 

Convenicn 
Factors 

DCFXin} millirem/pCi 
All DCFs used are 

RESRAD delaultE 
D 

RESRAD defaulrs from FGRtI}l and FOR#l2:" derived using ICRp)O dosimetry 

model u ShM!~Hved (-<I gO days) radioactive progeny Isotope;; .are accounted for 

through the ote oflbe "parcr.I+D" ocr" 

The area of the contaminated lone lS represented by the area of the- three excavated 

Are:a (I[Con!amwate-d 

Zm:c 
AREA l.OOO 

ateas, the Decon PJt, X "u.y Rud lDDm and lhe SIDrm Water 'me nn Argyle Sireet 

The arta is de/tortined to 

established riuting the final status survey 

actual area will be 

of 1,000 m2 is 

assumed 10 be cnnservalive 

Thidl\e~s efthc 
contnminated zont 

THICK{t 
The resieua1 aC!ivily a~sume(\ tn be pre~etlt on the wall:. and f10ilH: of the 

excavation The excavation will be mled wilh soll contJitlmg activity les!! than the 

DeGLs. 

Length Parallel to 

A<;ulfer FLow 
LCZPAQ 17.9 Calculated n 11e r3c.iu~ (Ira round area where th1! Area is 1,000 m.2 

Basic Radiation dust 

limit 
BRDl mremJyr 25 

: t..:SNRC jj} CFR 20.1401 

Time sinte placement 
of material 

TI " 
I 

1 U,S, Environmental Protection Agency, Limiting Values ofRadionuclide Intake and Air Concentra!ions and Dose Conversion Factors for Inhalation, 
Submersion, and Ingestion, Federal Guidance Report Number 11, EPA 52011,88-020, September, 1988. 

2 U.S. Environmental ProtectiDn Agency, E.\lernal Exposure /0 Radionuchdes in Air, Water and Soil, Federal Guidance Report Number 12, EPA 402 R-93.081, 

September, 1993. 
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Suburban Resident Exposure Scenario 

I C~.SS 1fl;::"Ii.tiu.Cutn"l -Tt4duey 
tDMRESRA» Jh1f._.JJ;-S~Sitt.. 

V'I·u
Unit sptdllc:) 

10 

100 
Evaluation al these time s~gmelils aUQws f(lf c.mgideT;ltll}t'! oflnt potential [ot

300 
ClIlclll"lifl1tTimes T!n) Yrs contbtinns 1I1Ihe Siu: w evolve rr<lm the initIal conditions and pHljeas the 

~{}O 
changl1lg Site conditions 1C the requiTed

7tH) 

11)00 

Unit activity us~d (0 derive DCCiLs. Assume f'a23 J is not in secular equilibrium 

'"" 
Pmtllctinium·2J I Sl(l} pei/l! o 00031 

and leNs than 1~/. of the U2-3S aClh'Jly 

ProtaclUllllm-2J4m 81(2) pei/g 0.008S tI.)t Ilsed PhyskaJ halCife is ies. than 11 m0tllh. 

fhorium-231 SIP} pCi/g (1.037 

ThMium-234 S1(4) pCi!g 0.00S5 S N'l)t used Physical haJflife i~ kS1 than 6 monthi!' 

Cranium-234 81(5) pCilg HJ 

vraniulJi<U 5 81(6) pCilg 00)7 L'nil 3ctivify us{~d In deriv-c DCGls 

Uranium"23~ S1l7) pCi/g fUmES Jnl! ilctiv:ty U$("O to derjve DeGLs 

CnMtntration in 
Wlln) pC ilL D

groundwater 

Cover 
COVLR{j J) 

«hi",m) 

U.S. Nuclear Regulatory Commission, Radiological Criteria/or License Termination, Volume 62, Federal Register, page 39058, July 21, 1997. 

U.S. Nuclear Regulatory Commission, NMSS Decommissioning Standara Review Plan, NUREG·I727, September, 2000. 
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Suburban Resident Exposure Scenario 

Deu·t'pti~. 

".UQlott<r 

Code- V.it 

Cntnl Tfo1ittJt1tty 

V.lne 

Clauiftatlol.l 
(l)"'RESItA-,D ntf.~ttl: S~Siu" 

'p.edne) 

Dc-t:&ity nfc!}ver 

material 
OENSCV g/rn J Not used 

cover depth erosion vev mlyr Not used 

COUJaminalee Zoo.: 
Density 

DEI'\SCZ g!cml 1.5 
, The oflne soil m the contaminated zone is equlVll.lcr:1 to the nominal 

i density of soil (i,c" RESRAD debull value) 

Contaminaled Zone 

Erosion Rate 
vel mfyr 000) 

Conlamloated Zf11'1e 

iotal romslly 
Tf'CZ 

l'r.itless 
Owl 

0.4 D RESRAD de!auJI for silty dny soil was selected. 

Contaminl'l.lec. Zilnt 

Field Capacity 
FCCZ 

t;nltlc'>s, 

o t{> J 
.2 D 

Thl~ value was ea!"uJated in ih.:eorflance with RESRAD guicance nsin)! the 10U.l 

"lie ef:etlive pornSlty f(lf !lte site 

COlHamina!ed Zone 

Hydtlll.llic HeeZ m!YT 10 D 
Conductivity 

Contaminated Z(>nc 

f)·Parameter 
BeZ l:nitless D The RESRAC ce!'ault valuc for ~ilty lonm soil was selected 

Avcrage Annual 

VI ind Speed 
WIKD mise!: 

Humidity m air HIJ\.11D giro) 



-"'IU·jUlict..-"" 
..... 

n~.<r'ptio. 
C~d~ 

Evapt! 

l(anspin'll0n F,VAPTR IJnitless, 0 \0 I 

Coefficient 

Precipitation Rate PRECIP mly~ar 

Irrigll,iun RI mfyt 

Irriglltlo:!n mode WITCH unitless 

RUlwffCoefficient RliNOff Ullltle:l>S, l} to 1 

Watershed Area for 

Nearhy SlIe,ul'l or WAREA m' 
Pnnd 

Accuracy 
waler!;j(jJ! EPS I,Initjes~ 

.;:amputations 

Deusity. Saturated 

Zone 
Df:NSAQ 

ToLil Porosity 

Saturated Zone 
TrSZ UnillessJl to 1 

E!Tecti\-e Porosity. 

Satuuted Zone 
ErSZ UniHess, I) to j 

FJeld Capdelly, 

Sa1Uraru~ Zone 
FCSZ Unitless,O to 1 
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Suburban Resident Exposure Scenario 

Cntnll't.dt'ltt"y 

V_,I1lt! 


0_5 

1.0 

0,1 

Qverheac 

0,2 

1.uO{t,(lllU 

(Loui 

" 

0.2 

02 

Cl."tn1!.tio", 
to""RESRAD Dtr*IlH} S..site~ 

",f;dfk) 

I D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

5 Argonne National Laboratory, User's Manual]or RESRAD Version 6, July, 2001. 

in NUREG 5512. 
humid climates US! cflhe 

'pp",im""y'.7. 

Uses RLSRAD value f('lf humid area wheN! minimallmgatior required, which is 
typical for Conne(:liGut 

RESRAD n.lue [Of Silty cluy soil wu seleelcd 

RESRAD value for ,ilty day soil was selected 

FtESRAD VnhH! for silty day soil was scl~cted 



p.,.m-e~Eir ,-. 

Dt:r:criptkn, 
Code 

Hyt!tilulk 

Conducti .... ity, HCSZ 
Sallifaled Zone 

Hydraulic Gradient HOWl 

Sliluraltld Zone 
BSZ

ll·Parameter 

Wate! lable drop rllle VWT 

WeU pump inake 
DWlBWT

depth 

Modd: 
NOtldispoersion tND) 

MODEL 
or MaH baJance 

(MB) 

Wtil IHlfnplng rate VW 

f','umherof 

unsalurated U}fil" ~S 

Thi;::kness 
HI 

UMfllurated Layer 

Deusity. CIl&aturaled 
DENSL"Z 

Layer 

Tnul Porosity 
TI'UZ

UnSi01\Irated Layer 

Effective roro~jty (If 
EPUZ 

L:nsal11:ated Layer 

mlyr 

Unities:. 

m!yr 

m (bel0w the waler 

able) 

unille.~ 

ullitlts~ 

g!em" 

r.;nitl~H 

illo l 

Unilles; 

o te I 
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Suburban Resident Exposure Scenario 

CI.uifi~.tJ••
Ct!atrll-t l'e:.dnoey 

(lJ"'RESRAD Del'."Jt; S~Silt~ JUltU'kaUol1. SOItFc:t; or oeber hti-urmaUoA 
VIlllu! 

lIpe:fl~) 

lOU D 

0.02 D 


:'1.3 D RESRAD dern:l! value for ~jlfy loam s(j]! WUj IIsed 


D 


10 D 


ND 

250 Q 

15 D 

04 RESRA 0 va!l.:\l for silty day soil selectrd. 

IU Q R ESRA 0 value for silly day S()i! stlecred. 

http:CI.uifi~.tJ
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Suburban Resident Exposure Scenario 


.... 

rnam.ter 

CJa,dfiCltlon
C••tr~}'f~IIl-t.~y 

{D*tU:SRAD Vtfnh: S-Sllil~ 
Dt~ujpU(lft V,hce

Code V"It 'pedf"w) 

UnirJeH, I ThIS value wA:: talt.ulaled in accordance with RESRAD IPllIhnce using Ihe total 
FCUZ D 

Unsaturated Layer (I to 1 I il:nd effective porosity lor the sit;:; 

Un.nt'Juted Layer j, 
BUZ(ll l:nitlts!> 5.3 D RESRAD value for Silly loam ,mil wu sdcrtcd 

B~Parameter 

Hydflluhc 


CondllctjvlIy HCUZ !o/Yf If) D 

Unsamrated LaY"'t 


Ollmihul.ltw. coefficients for Thorium 

Thorium Kd 
DCNucql} 60,000

contllminoted zone 


Th(lrhllTt Kd 

DCNtJCU{I, 60,000 D 

uusaturllted zune 

ThoriuJ£ Kd saturated 
DCNUCS(I ) 6h.OOf) D 

Leach flit!.' ALEACH(1) Iy, D 


SOLUBK(tJ unitles5 D 


Distribution (oefJ:icienls for tiranium 


Kd 
DCNUCC(Z) 50 

cOTItlimmattld zone 


Uranium Kc 

() 

un~alufated ,o;one 

VrllnL.:n Kd ~atura(ed 
DC~UCS(l) cm'Jg 50 

II 



II 
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Suburban Resident Exposure Scenario 

.... 

CI.u,U1c"~m,
Ceal-rd TI't'loiIellcy 

(D ..ttESItAt) Dd.-\t-it; S".sit~~ 
V.I",~

Code Ufdt i.p~dfk) 

Leach tate ALEACH(2) /yr D 

Solubility eon~!anl SOLGllK(2) unilless 

Dlstributi()n ci)cfficicnls for Protactinium 

P(61i\<:t!nium Kd 

clHHa!n!lvlted .<:one 
DCNucccn cm'fg ,. D 

Protllclinium Kd 

un~aturated zone 
DCNt.'CU(3) 

Prnt.lctiniurr. Kd 
saturated zone: 

DCNUCS(JI 50 D 

Lcach rale ALEACH(3) 'Y' 

I I SOLCBK(3.) unitIes! 

Inhalatum Rate fNHALR 8,4()O i!: ESRAD dtflluh fur a suburbali le~irlcn! with light work outdoors 

Mus L(lacing ffir 

Inhiil<ltiun 
MLI!'><H gtm} 

i~_____.Eu_Dr__, __-+______Y'____-+_____l_"____-i._______D________+­______________________---------------il 
II lndoor durn filiation I .,,,, ., unitless 04 D 

ShieJding faC!flt. 
SHFI D

external gamma 
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Suburban Resident Exposure Scenario 

r,unteter 
Clu'iflat....

Cutui Tndeite)' 
(n"'RESRAIJ Dd••1t: S~Sitt~ 

I)..~rip'hu, .... V_I.e-
Code Vltlt 'pecH'k) 

The fraction of the 1{lllll year (1l,760hr) that is spent indoors en lite, pursuant to 
fnrloof Time Fraclion F!KD IJnitles~, 0 to I 0,68 o 

NUREG·6697 is 6.000 h{Jun or approximatt;y 68% (if the tntal exposure duration ~ 

Outdoor Time The ftlluinn 01 the total year lhat is spent omdocrs on site, pLtSuant 10 NLREtJ· 
FOTU Umtles" (j 10 I (U2 o

rraction 5512, IS l.050 hours or appmxilutdy 12% oflne IoU! exposure dutllli()n 7 


Fruits, vegetables and 
 ,.iIDIF.T(1) kg.!)'r D
grain consumption I 

Lt.lfy vegetable 
DlET(2i kgfy, 14 D

consumplinn 


M ilk cou~umptir;n DIET{]) lfyr 92 


Mtat and poultry 
DIFT(4) Kg/yr 6J

consumptIOn 


Fish consumption D1ET(.'5) Kgiyr 54 


Other scaf""d 

DIET(6) Kglyr D 

cnmHlffiptlOJ'! " 9 

SoHing{;stioh Rale SOIL .siy 36.5 D 

It h assumed !hat the suburban reiidell! does lint ingest groundwater ftlt the 


Dn"kll1g water inlak<: DWI liyr 510 The resn\:el'll IS Ilssumed to ingest non impacted wll!er fwm 


'ho POTW 


U, Nuclear Regulatory Commission, Development ofprobabilistic RESRAD 6.0 and RESRAD·Build 3,0 computer codes, NUREG-6697, December 2000, 

U,S, Nuclear Regulatory Commission, Review ofParameter Data for the NUREGICR-5512 Building Occupancy Scenario and Probability Distributions/or 

theDand D Parameter Analysis, NUREG/CR·5512, YoU, 1998. 



...... 
l"nuleter 

, J);~$(lptw. 
Code 

Contamination 


fraction of drinking row 


Cont!l.ttir.alicn 

fraetiuo of household fHHW 
water 

Conlamlnalion 


frllc~ion of livestock FLW 


Cur.lamination 

frtl<:;tjon of irrigation FIRW 

Contaminati(Jn 


fraction of aquatic FR. 

food 


(:onlaminalion 
FPLANT 

fractiOn "fplan! food 

ContBn:ir.at1<:1D 
FMEAT 

~raC:l(;n <)fmellt 

Cnolammalion 
FMILK 

fractiOn of milk 
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Suburban Resident Exposure Scenario 

Vait 

C.utrd Tulfuey 
V_lac 

l,mitleH 

IJnjtles~ 

unitle5!1 

unitless 

nnilleSS 

unitless 

unitlesB 

a.1 

I 

;In i~je,~ 
i 

CIaHsifieatftut 
(D""RES$tAll De£.ult; B~Sik~ 

1,edtk) 

It IS assume<:! that the suhurban fesid(;fll Goes Bill inge&l groundwuter f(lt tbe 

purposes of driuking 

It is assumed that the ~uhlll'ban resident does nlll ingest groun;!water fOT the 

purpoi!es of drinking 

No IjyestHk are graled on this property «siog Ihe 5-uburban n'sldent scenario 

It lS assurue-d .bat the ~uburbart re~idenl does not use groundwaler for lhe purpcses 
(>1' irrigating the garden. 

It lS a~SI1med that Ihc suburban resident does r.o! use grour.dwlIter for (he purp()se~ 
of Irrigating The only foune of conlaruirlfllioh may STem fron the migratiN: in tbe 

II ljt auumed thaI 11)% of tbe p~'Hlun~ mgeslerl by the resident ii! grown in the 

resident's gard,:n." Tbe remaindcr of tile prhdnce is grown off site ltl jp'l)\. lmpacten 

>",," 

No livesWck lIlI! grazed on this phlperty usmg the suburban residenl scenatlo 

No livestock gr!lzl"'d on this pH'perty U~J!lg the ,uburban resident Sl;enano 

R Argonne National Laboratory, User's Manual/or RESRAD Version 6, Section 2.4.2, ANLiEAD-4, July, 2001. 
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Suburban Resident Exposure Scenario 

'aranu:lu 
Cla"tfint!oll

Cut.... T".deuy 
(U"'RtSRAf} Dtlr.Itltt_S"Sitll~ 

V.I.~ 
Unit lIptdflcl 

Depth ofS"il Mix.ing DM 0.)5 D Value based on cpnceplual site fl)t:'del for surface 
l€lyn 

DaQOT 0.9 

Mass loading for 
MLFD 0.001 D 

foliar depQ~jljon 

his as!ull".ed that the suburban re$idenl does not ingest gr<>undwater for the 
Groundwater 

fOWIR u!ljtles~ The fcslate!!! is assumed to ingeslllor. impacted
fracliona.1 usage 

waitt from the POTW 

(} U.S. Nuclear Regu1atory Commission. Residual Radioactive Contaminatwnfrom Decommissioning: Parameter Analysis, NUREG/CR-55 12. Vo1.3, October 

1999. 

http:as!ull".ed
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APPENDIX 2 RESRAD REPORT 




BE-SRAul Version 6.4 T{( Limit = 180 days G4/11/200B (;8:26 Page 
summary UNe New Haven Resident 
File \RESAAD~FAllILY\RESRAD\USERF:LES \UNC RESIDENT 02406. RAD 

7able of Con':en7:S 

Part I: Hixture Sums Single Rad.i.onuclide Guidelines 

Conversion Factor (and Related) Parameter Summary ... 

£i~e-Specific Parameter Surr.nary 


of Pathway Select~ons 


Zone and Tctal St:mmary ...... . 

Total Dose 


Time 12 

Time "'" ~. OOOE+OC :'3 

Time = 3.000E40;] I. 


= 1. 00 OE-'·C 1 15 
= 3.000E;-.-Ol IE 


Ti;ne = 1.000E+C2 17 

Time = 3.000E+02 :8 

Time = ~. 000£+03 


Dcse/So'-1rce Ratios Sur:tmed Over All Pathways 20 

Rad: onuclide Soil G:.Jidelines 20 


?er S>lIfh'Tlod Over A:'l Pathways 

Soil Concer:.tration N"Jclide ............ . 




1RESRAD, 6.4 Limit = 180 days 04/11/2008 CS:26 Page 
SUI!lMary New Haven Suburban Resident 
File C~ \RESRJ..D_ FA.'1ILY\RESRAD\USERFILES\UKC SUB RESIDEN? 

:Jose Conversio:1 Factot summary 
Dose 

Current } Base 'Parameter 
t-!enu Para:ne:'et Value# } Case'" l':ame 
-----1-------------------------- ----------------------------- ------ 1--- -------- 1-----------1------------- ­
11.-1 DCF's e,,::ernal radiation, ~mrem/yr) / (pei/g) :0 


A-I Ac-227 (Source: 4.951E-04 

11.-1 At-218 (Source: 12) 5 847E-03 S.847E-J3 

A-I Bi-210 (SourCe: 12: 3.606E-03 3. 

A-I B.:..-211 (So~rce: FGR 12) 2.559E-Ol 559E-Ol 

A-I (Source: FGR 12) 9.8C3E+OO 803:E+OO ) Den ( 

A-I (Source: fGR ::'2) 1. 960E-:Jl 1.9aGE-Ol &) 

A-I Pa-231 (Source: FGR :'2) 1.906E-Ol 1.906E-Gl DCf'1( 7) 

A-I Pa-234 FGR 12) 1.155E+01 1.1S5E+01 ( 8) 


A-'.. Pa-234n FGR 12) 8.967E-02 8.967E-02 ( 9j 


Pb-210 FGR 12) 2.447£-03 2.447£-03 Den ( 
P;;::--22.1 FGR I2J 
Pt-214 FGR 

A-1 	 Po-ZIG FGR 
Po-211 iSO;Jrce: FGR 


11.-1 1:'0-214 (SO'.ltce: FGR 12: S.138E-04 

A-I Po-215 :.. O~6E'-03 1. 01££-03 i..6} 

A-:' 12 ) 5. GQE-05 5,642E-:)S ( 17} 

A-l Ra-223 6.034£-C1 6.034E-D::' ( 18, 

A-1 Ra-226 (Source: 3.176£-02 176E-02 19) 

A-1 (Source: FGR 12) 3.0835-01 3.083E-01 Den { 20) 

A~-1 Rn-222 (Sourc-e: FGR 12) 2.354E-J3 2.354£-C3 DCF1 ( 21) 


'::h-227 FGH 12) 	 5.212E-Dl Z12E-GI DCFl ( 22) 
1.209E-03 1.2e9E-Q3 DCFl ( 23) 

3. E43E-J2 DCF~ ( 24} 
2. 41ClE-J2 Den ( 2S} 
l.9BOE-02 DCFl ( 

C. QCQE+OQ '-2.000E+OO DCFl { 
4.017E.-J4 4.0liE-G·l 22) 


A-1 7.211E-01 7.211£-C1 ( 29) 

A-1 1. Q31E--04 1.031£-04 DCFl ( 30) 


s-: Do.'S;;! ccc·ver".on far;:tors for ir.hala-::'ion, mrem/pC:c: 

B-1 Ac-227+D 6.700£+00 


Pa-23I 1.280E+OO ~.2BOE-l>OO 


B-1 Pb~2:'G+D 2. =-.3ECE-Q2 


"-1 Fa-226+D 8.594E-03 8.580~-C3 DCF.2( 4) 


8-1 -7h-230 3.260E-01 J.260E-01 nCF.;: ( 

U-234 l.320£-01 DCr.:': ( 5) 


9"1 U-235+D 1.230£-0} DCF.2f 


"-1 

7, 
B-l 	 IJ-238 L 180E-C1 1.180E-0: DCF:? ! a; 


U-238+D 1. :,180E-01 DCF;:: ( 9; 


"-1 foc i:;gesticn, mrem/pCi: 

D-1 :.180E-C2 DCf'J ( 1) 

D-1 :. )60E-02 :. ~60E-D2 LCF:; { 2; 


Pb-2" :J+D 7.276S-03 5.370£-03 3) 


D-~ Ra-226+0 1. 32.iE-G3 1.32CE-C3 
 '. 
Th-230 5.180£-04 5.480E-C4 5; 

U-234 2. -33C£-04 2. ?30E-04 DCF3( 6; 


http:ccc�ver".on


Version 6.4 T« 180 days 04/11/2008 Page 
;lKC New Haven S".lburban Resident 

Fil,," C: \RESFAD_FP-_"1ILY\RESRAD\US:::R?lLES\UNC SUB RESIDEN':' 

Dose ccr,ver",on Factor (and Rela'!::ed) summary (co;;;:inued) 
Dose Library: 

3 C"-lrrent • } P:tramet:er 
Nenu ?arameter Value# J Name 
-----1--- --- --- --------------------------- - ,------------ ---- ------- 1-- -- -- - ----1-----------1---------- - "-­
::::-1 2 613E-04 660£-04 DeE's: 1) 

550E-04 550E-04 
D- 2.68"jE-0,1 550E-04 

D-34 Food transfer factors: 
D-34 Ac-221+D 2.50GE-03 2, 
D-34 Ac-227+D 000E-05 2. OOOE~05 
D-34 Ac-227+D :)ODE-05 2.000E-05 
D-34 
:;-34 Pa-231 L 1.000E-02 
':::-34 Pa-231 5 OOCE-03 S.000E-03 
~-34 5 00eE··06 
D-34 
D-34 1.000£-02 
0-34 8. 000E-04 
D-34 3,COO£-043.000£-04 

0-34 Ra-22ti+D 
Ra-226+D 
Ra-226+D 

COl1CeOrJ,arlOn ratio, 
Oe'''!Hl'eS ratio~ 

ratio, 

dimensio:11ess 4. GOO::::-02 
1.000;:::-03 
1. CoDE-03 

D-34 
D-34 
D-34 
0-34 

Th-230 
Th-230 
Th-:30 

lveSC'KK-,",ca"e 
rnilkllivestock-intake 

ratio, 
ratio. 

dimer.sionless 

0-34 
0-34 :< 

D-34 

u-234 

mil k/ l_~ves tock-inta ke 

2.5002-03 
3.4%;;:-04 
6.000£-04 

RTV( f..l} 

U-235+D 

2.500£-03 
3.400E-04 
6.000E-04 

2. 500E-03 
3.400E-04 
6. :)00£-04 

D-34 
D-34 
1)-34 
D-34 
D-34 
D-34 

U-233 
U-238 
u-23B 

;]-238+0 
:1-238+D 

mi lk/l i vestock- i nt.a ke 

mi: k/l i ',res tock-intake 

2.50:)E-03 
3 _ 400E-04 
6 _000E-04 

COOE-04 

RTF ( 
RTF; 
RTF: " 
RTF ( 9,1) 
RTF{ 9,2) 
RTF ( 9,3) 

0-5 
D-5 
D-5 
;:1-5 
~-5 

::-5 

fhoacctlTfl-u
Ac-227+D 
Ac-227+D 

?a-231 
Pa-231 

pb-210---D 
pb-2:,v·'·J 

lation factors, 
fisi; 
crustacea mollusks 

fish 
mollusks 

crusta::ea and 

1 500E+01 
1 OOOE+O~ 

1 OOOE+Ol 
1 100£+02 

:)COE+02 

1.500£+01 
1.00CE,+03 

BIOFAC ( 
BIOFAC:( 

1 ) 



lRESRAD, Ver.sion 6.4 T« 180 days C4/11J2008 08:26 Pa.ge 
Summary UN:::: New Ha'Jer. Suburban Resident 
LIe C: \RESRAfJJ'AMIL'.-\RESRAD\USERFI1ES\uNC SUB RESIDE-NT 02406. RhD 

Dose Conversion Factor (and Belated) Parameter Sumnary {cor:tinued) 
Dose Librar:,'; FGR 11 

Base P,u;:ameter 

Menu Pararr.eter Value# l Case* Name 

-----1----------------- ---------------------- --------------- --- ---- 1- - ---------1 

D-5 'Ra-22£+: fisf: ' 5. COOE+01 ' 5.000EfOl 


Ra-226+D crustacea a:ld 5088+02 2.500£"'02 

Th-230 fish 1.000E+:)2 1.000E'tC2 a::OFAC ( 

D-5 crustacea and mollusks OCQ£+02 5.0;)OS+02 BIOFAC ( 

;)-5 

D-5 V-234 fish 1,000E""01 ::'.000E+01 

D-S U-234 crustaceA! 3!1d rr.ollusks 6.000£+01 6.000E+Ol 


0-235"'D fish 1.000£+01 1. OOOE-Cl 3:0FAC ( 

D-5 u-235+D crustacea and mollusks is _OCOE+Q1 6.0;)OE+01 BIOFAC ( 

D-5 
 ,D-S 1 OOOE .. Ol -:.OOOE+Ol 

D-5 v-233 and mol 6 


::]-238.,..D fish lOOOE"'-Vl 1,OOOE+Ol BTOFAC( 

D-5 U-238+D ,crustacea mollusks 6 :)COE+Ol 000E+Ol BIOFAC ( 

-----1------------------------------------------------------------- ' ---- -------1 ----------- , -------------­
itFoY' for infinite depth & See li;TFG i',able in ?a:::hway Detailed Report, 

Nuclide contributions, 



l?£SRAD. Version 6.4 T{~ Limit 180 days 04111/2008 08:26 Page 
5l..lll\!t'.ary : UNC New Haven Suburban Resident 

c: \RESRAD~FA.MlLY\RESRAD\USER?ILES\UNC 8uB RESIDENT 02406. RAI' 

Si'!:e-Specific Parameti!'.t; S.l:nm:ary 

! User .' Used RESP..AD ~ Paraneter 


Menu Parameter I:lput Defaul:: different inp'ltl Name
1 

-----1--- ----------------------------------------------- ; ----------- 1- ---------- •----------------------------- --- 1--------------
ROll 3 Area of contarniZlqted (m**2) 5 1, 000E+03 ':< , AREA 
KOII Thickness of cono:aminated zone (m) ;:,000£+00 2. 000E-t 00 TH::CKO 
ROil flo.. 1,790E+Ol 1.00CEf02 LCZPAQ 
ROll 2.500E... :n DOOE+Ol BRDL 
ROll O. COOE+OO 0" OOCE+OC TI 
ROll 1.008E+00 11 2; 

3,OOOE+OO 3.000E+00 r \ 3) 

for c:alc:ula::.ions 1, OCOE+ 01 1. COOE+Ol T( 4 ) 
R?l1 ':'i!Lf:'s J, (lOOE-"-Ol ].000E+01 71 5) 

ROll Tl-If'.es 1. COOE+02 T( 6) 

:<Gll Times 3.00JE+02 TI 7) 

RO:.1 Times 1.000E+D3 1. OOOE+03 8) 

Times for calcula::.ions no:: used O.I;OOE+OO 
HOll L:sed 0.0001':+00 

R012 radionuclide ('a-231 3. lCOE-C4 0.0002 ... 00 51 
RO:2 radionuclide U-234 1 OOOE+OD 0.0008+00 

radior:uclide :1-235 700E-02 O. COOE+OC 
riOldiom:.cl.ide U-238 8.50GE-03 O.OCOE,+OO 

R012 grour.dwa tar not used 8.000£+:)0 WI ( 2) 

ROl2 Concentration in grour:dwater not used :J.O:JOE+OQ Ii:!. ( 6) 

RJl2 Concentration in g.roundwater r.ot used OOOE+OO WI ( ") 

ROl2 Ccr.centration in groL:nd'.;ater lJ-23E r:o'!: used ).OOOE+O(: WI; 

l 000£.+00 COVEEJ 
root used 1 500E+OO co;rscv 

used L GODE-03 VCI! 
RO:3 1. 500E+DO L 500E+00 
H013 , aOOE-03 VCZ 
R013 <1.00CE-01 TPCZ 

FCCZ 
(m/y.!:: L 000E+01 L 0;)OE+01 Heel. 

5. S,300E+00 Bez 

ROE 2.000E+OJ .:.OCOE+OC WIND 

R013 not l.<sed I1.OOOE+OO HlJ'MID 

ReI3 3,000:;-01 :':Vl.P73l. 


L • GOOE+OO PRF,CIP 

2.0GCE-01 ;;.OOOE-Dl RT 


ROD overhead overhead lDITCH 

2. :JODE-OI OGOE-01 R'Jl\OFF 


RC13 Watershed pO!id {m' ""2) 1. OOOE+06 . ,000E+06 WARE1\. 

R013 Accu:::acy 1. OOOE-03 , COOE-03 EPS 


ROI4 ::'.500E*0,) 1 , ' 4. oJ.OO:JE-O::' TPSZ 
Satura:::ed zorle 2 000E-01 .000£-01 EPSZ 

R014 Saturated zone 2. :J00E-01 ~:. CDOE-C 1 E'CSZ 
R014 Saturated zone cor",.";Uv;tv {m/yr I J..000Et02 1 HCSZ 
R014 Sa'!:urated zone 2. HGWT 
ROI"; Saturated zone 5. ~.300EtOO 

http:Tl-If'.es


lRESRAD, Version 6. 4 T~{ limit = l80 days 04/11/20CS Page 
St:ml'nary UNC New Ha.ven Suburb.?:1 Resident 
File C: \~ESRAD ...FAMILY\RESRAD\uSERFI:'SS\:JNC SUE RESIDENT 024C6. RAD 

s~te-Specific Parameter Sutnr:'\;u::y (continued, 
, User ) Used RESAAD Paramete! 

Menu ParalT,eter Ir.put ~ Defa:.:tlt ~ (If different frc:n user :'nput) Name 
-----1------------------------------- ----------- --------1-- ------ ---I --- --------1-------------------------------- 1------------- ­

1. aCCE-03 ,.,OOCE-03 vwr 

R814 water table) 1,OOOE+01 T,.000E+C1 DW!BWT 


R014 (!>lB) ND tiD MODEL 

R014 2.5GDE+02 :~. 500E....02 uw 


R015 Number of 1 J NS 

RnS Unsat. zelne 4.00CE+00 <,.000£+00 H{l) 

ROlS Unsat. " 1.500t;,CO : .500£+00 DENSUZ 

R015 " 4 GCOE-Cl L.OOO£-Ol 

~::n5 U;:)sat. "1, 2 OeOE-01 ;'.00CE-01 

RO:S lInsat. L 2 000£-01 .OOOE-Cl 

R015 Unsat. 300E+OO .380E+CQ 

ROlS Unsat. " 1.000E+01 .000E+01
" 

Dist!'ibution coefficients for Pa-231 
?:J16 (lCOE+01 .0001': ... 01 DCl\UCC ( 2) 

RCi16 'Jr.saturat"ed z::me :;. 5.000£ .. ,)1 000]:,<-01 DCNUCl1 ( 2,1) 
ROlf, Saturated zone 5.000E+01 Ci80:l:+01 DCNUCS{ :2} 
R016 Leaer: (/yr) o OOCE+OO C. 000£+00 3.319E.-:)3 2) 

Solubili ty c:mstant 	 O.OOOE+OO J C OOOE+OO ; l:.sed SOLUBK( 2) 

::\:)16 Distr:;.buUon coefficients for U-234 

RCll € '; Contarr.~nated zone 0_ DeNueC! 6) 


R016 Ur:saturated zone 1 S.OOOEt01 5.000E+Ol DCNUeui 6,1) 


SatUtated zone (cm"'*3/g) 5.000£+01 DCNUCS ( 6J 
Lea::h rate (/y,;,) 0.000£+00 0.000,£;+00 3.319E-03 A:'EACH( 6J 
Solubility cons::ant O.OOCE"'OO 0_ not used SO::'UBK ( 6) 

ROl{; Distribution coe:fic.lents fo:: 
R016 	 Cor:t~lTlina;::ed zone 000::;+01 5.000E+Ol 


t:nsar:urated 1 000£+01 5.000£+01 

Saturated zone {cm*""3/gl OOOE+Ol 5.000.£;+01 

Leach (/yrl O.OOCE+OO 3_ 


R016 	 St;Jlubility con~ta"t 0_ ::WOE-OO 0.000£+00 not ,wed 

RC16 ::;istribution coefficients for t'-238 

:::::ohtaminated zone S.000£+01 S,000E+01 


5.000E+0] 5.COOE+Ol 

Saturated zone 5.00C£+01 5.0C!OE+01 


HUH Leach :::-ate (lyt) O.OOOE"CO O. OOOE+OO 3.319E-03 

ROlE soLlbility constant 0.000E+OO O.OOOE+OO :lot 


DistribL.tion cceff.~cie:1ts for dEmg:hter 
Cor.taminated 000E+01 2.000£+0: 1) 

2.000E+C1 2.000£+01 

R016 Saturated 2. ,)OOE+01 :2 _ OOCE.+01 

R016 tate 

R016 Solubility 




1RESRAD, Version 6.4 1,imit = 180 days ;)4/11/2008 03:26 Page 
summary UNC New Haven Suburban Resident 
E'lle c: \RESRAD~f'AM:LY\RESRAD\USE:RFILES\uNC SUB RESIDEN':' 02486. RAD 

(cor.tinued) 

Pa!:ameter 


Menu Parameter Name 


Distrib'.l<::ion cOefficients for dauqhter pb-210 
Contamina':ed zone 1.000E+C2 .OOOE+02 3) 

R016 Unsaturated zone 1 000£+02 :. DOOE+02 3.1) 
ROl6 Sa~urated zone ; • DDCE+02 DCNtlCs 3) 
ROlf rate (/yr) ('.OOC::;+OD l- 3) 
ROlE Solubil':'ty canst,a.nt O.OOOEf.OO ('.OOOE+OO not used SOLUBK ( 3) 

R016 Dis~ribution coefficients for £\,,-226 ,
ROl6 7.000£+01 ~{, COOE+Ol DCNUCC\ 4) 

7.000£;+01 DCNUCU\ 4. 
Saturated zone (em*'"' 3/g) 7. OOOHel !.OOOE+01 :::-StWCS\ 4) 

Leach rate (iy:::) Cl.OOOE+OO ,OOOE+OO 2.374£-03 A:SEACH! 4) 

2016 Solubility conEta:-:t O.OOOE+OO ,000S+00 not used SOLUBK: 4) 

RQ2.6 Distribution coefficients for daw;!tter Th-23C 

R016 6.000E+04 E. 000E+04 DC~·.JUCC ( 5) 

RG16 t.000E+04 DCNUCV ( 5,1) 

H016 E.CCOE,+04 


R016 Leac~ rate 5} 

ROlf) SolubiEty O.OOOE+OC G. 000£+00 SOLUBK( 5) 


40QE+03 INHAl..a 
(g/m**3) 1.0CO£-04 l, 00012-04 !'1LINH 

3. DCOEl-O~ 3,000£+01 ED 
factor, inhalation 4.000E-01 4, OOOE-Ol S:fF3 


R017 Shielding fac~or, external gamma 7> 000E-01 i. OOOE-Ol SHFl 

E017 l Frac::ion of time spent indoo:::-s 6. SCiOE-Ol 080£.-81 FIND 

ROI? 500£.-01 FOTD 

H017 gamma 1.000E+00 >0 shows circular AREA. 

R017 (used if 

Ron rir.g 1: used CDOg+O 1 


rir:g used 

RO'~ 7 Outer a:1nUL3,L radius {m) I ring used 

RO::!. ., used 

ROI7 r~ng 5; not used 

ROl7 radius net used OQ:)E+OO 

ROn r30i'-.ls not 'Jsed OOOE"OO 


radi'JS (F.!}, rir,g not used D.OOOE+OO 

radius ring not used 000£+00 

Outer annular radius tlng 10 r.o~ used C00£+00 

Outer annular radius {rol, nng 11 no':: r; OCOE+OO 


8.0:' 7 a:!flular radi:.ls Hnl. dng 12 not O.ODOE+JG 

http:radi:.ls
http:r30i'-.ls
http:O.OOOEf.OO
http:canst,a.nt


lRESRAD, version 6.4 T« Limit 180 days 04/11I2(;D8 08:;':6 Page 
SU1T'Jnary GNC New Haven Suburban Resident 
F::'le : C: \RESMD_FAMILY\RESRAD\USERFILES\UNC SUB RESID~Nr 024D6.RA[i 

Si~e-Specific Parameter 
User Used RESRAD ) Para:neter 

Hem.~ ?aramet€r Input Default (Ii different user input) Name 
"---------~- - ------ ---- -- ------- -- --------- -- ~- 1------- --- -I - ---------- ! ------~-----------~ ----------- --: ------- - - ----­

R017 Fracti::;.ns annular wi th:1: AREA: 
RO:l7 Ring 1 used 1. OOOE+C8 FRACA{ 1) 
ROlf Ring 'Jsed 2.732£-01 FRACA( 2) 

Ring 3 , not use.d 
not used 

O.OOC::;+OO 
0.000£+00 

FRACA( 3) 
4) 

R017 Ring not O.OOOE+OO !';:) 

RO~ 7 Ring :Jot 6) 

R017 Ring used O,OOOE+O:' 
R017 Ring 'Jsed 0,DOG3+00 
Rvl"1 not use.d C,00G8+00 
ROn R:'r:g 

11 , not 
not 

O. DOGEt-OC 
O.OOOE+OO 

RO: 7 Ring 12 :'lot 

R01S (kqlyr~ 1.6COE.+02 1.6:JCE+02 DIET(l) 

R018 ·1QOE.... n L 400E+01 
R018 used 9. 200E+01 

not '.lsed 6. 
not 
not used 
3.650£.+01 3.650E+01 

used 5.100£.+02 DWI 

wa~er 

not 'Jsed 
not clsed 

1.000£+00 ,. 
CDW 
FHEW 

not used :.QOOEfOO ?LW 

O.OOOE+OO 1. O:)OE+OO FIRW 
R018 used OOOE-Ol FR9 

CO:l':amination fraction of 1,OLlGE-Ol '-1 FPLANT 
Contamination fra:;::tion of not 'Jsed FMSAT 
Contaminatior. fraction milk not ?MILK 

R019 Livestock fodder ir.take fer meat not used 6,800E+01 1FI:' 
RC19 Livestock fodder ir:take for milk not J.500£+01 LFI€ 

) Li vestoek water intake for :neat used ). JOO£.+01 LWI5 
1ivestock water intake for mi: l( not ',lsed l,6QCEf02 LiHE 
Livestock sell intake not used ),OOOE-Ol LSI 

RC19 ig/mH 3) 1,000E-:)4 CODE-O"; MLFD 
R019 DM 

roots {m) 
water fraction from qtound water I .000£+00 F'G'IIi'DW 

R019 water fraction from ground water r.ot used L.OOO£+OO FGWH" 
R019 Livestock water: fraction r.o': used t.OOOE+OO FGWLW 
R019 Irrigatior'"' fraction frorr O.OOOE+O{) FGWIR 

Rl9B O:)OE~O: 

RBe 
R19B 
R19B 
?:9B TE (3) 



lRESRAD, VersiO:J 6.4 Limit = 150 days 04/11/2COB Page 
Surnr:;ary New Haven SClburban Resider.t 
File C: \RES?,AD_FAMILY\RESRAD\USERFILES\'JNC SUB RES:DENT 024G6. RA::: 

Site-Specific Panllf,eter surt1tl!\!:'y {continued) 
! User 1 1;sed RESRAD l Parameter 

Menu Input 1 Default 1 (If d~fferent Hame 
--- -- 1- ------------------------------------- ------------ ,-------- --- 1-----------1--------------- ---- ·------------1 ------------ -­

J Translocation Factor J L OOOE-Ol 1 1, COOE-Ol j 

R19B Translocatim, Factor 1. OOOE+OC 1.OOOE+::JC 

R19S 'i'ranslocation Factor not used ].OCOE+OO 

R19s Dry E'cli.ar 2. '::.5CJE-01 RDRY(l) 
R19B Dry Foliar 2.50uE-Cl RDRYi2) 
RIgS Foliar :-Jot used RDR'f :3} 
re9S Foliar Non-leafy 2.500E-01 
R19S Foliar ;;.500E-:)1 

R19S 'det !'oliar , SOOE-Ol RWET(3J 
R19B We;)~r.ering tor Vegeta~iotl WLAI1 

C14 C-12 concer:~ration in not used 000E-05 C12WTR 
C14 C-12 concentration in cor,talninat"d soil (gig) net used .000E-02 C12CZ 
c14 fro!lt soil not "..lsed OCOE-02 CSOIL 

not used S.BCOE-::n CAIR 
C14 not 000E-:)1 DMe 
C14 :1-:Jt used 7.000E-07 

not 1.000£-10 
C14 Fraction of grain Deef cattle not AVFG4 
::14 Fraction of gra:.n in milk C;)W feed nct AVFG!) 

STCR con-.:atr,:J':at:ed foocistt.::::fs 
STaR ho;;-leafy vegeta.;;:;les. and grai:1 1.180£+01 1. 400E+0:;' 
STCR Lea:y vegetables 1.000£+00 L OOOE+OO 
STOR Milk 1. COOE+OO 1.000E+i}0 

>teat and poul'try 2,OOOE+01 000£... 01 
Fish 7. COOE+OO 008E+00 

STCR crustacea and mollusks 7.00:)E+OO 7.00:]E+00 
Well water 1.000£+00 1. 000£+00 
S'.lr:ace water 1.000£+00 L OOOE+OO 

STOR Livesto=k fodder ,. 4.500£·1·01 

ROZl T!:lickness of not Llsed FLCO:.:tl 
R02l density used DENSFL 
EQ21 Total porosity ot' used 4.000E-01 TPCV 
RD21 Total of foundation used OOOE-O: T?Fl, 
R021 cover rt"aterial used 5. OOOE-02 PH20CV 
R02l Volumetric water ccr-tent of the tmmQatJ.o" not ;;lSeG 3.000E-02 PH20fL 

;:;.1 ffusion coefficier.t for radon (It/sec; ; 
in cover rna:::erial not used 2 0002-06 DIFCV 
i.n four.dation ma:::erial no::: used 3. DIFFL 

RQ21 .l.n contarni:lated BOll not used 2. 000£-06 DIFCZ 
RD21 !n) not 2.000E+CQ H~IX 

R021 (l!hr:} not 5.0088-01 
RG2~ not 
RO~:' not used FAl 
R02l root used '-1. 000£+00 DMF;:'" 
RJ21 no::. used 2. SOCE-Cl EMANA(l) 
R021 not Lsed 1. 50(:£-01 EI-'J..NA (2) 

7ITL N'...l:nber 32 



IF.ESRAD, 
summary 
?ile 

Version 6.4 
The New 

! C: \RE:SRAD_F

T« Limit = 180 days 
Suburban 

JJ.!I1Y\RESRAD\USERFILES\UNC SUB 

04/11/2008 D8:2E­

RESIDEN? Q248E.RAD 

Page 10 

Menu I Parameter 

Site-Spec:':ic para~:~;r su.~ary (ccnt~nued) 

Input 1 Default 

Used 

dlfferer:.t ::'npct) 
Paratneter 

Narne 
----- i ---------------------------- ------------- ------ ---1----------- I - ----------1--------------------- --­
TITL l Maximu.'n r:..iOber of integration poir.!:s for dose L"iV.AX 
TITL ' Maximum n:mher of integration pc::'r:ts risk KW,.AX 
-----1 ---------- ------------- --.-- ------------ ----------, --- ----- ---1-'- --------1------------- ... ------- --··-------1-------------­

of pathway Selections 

Patr.way User Selectio:J 
-- ----------_··_---------------1--------------- ----­, 

active 
deti ve 

suppressed 
suppressed 

6 -- suppressed 

9 -- radon 



IRES HAD, Vex:sion 6.4 Limit == ISO days 04/11/20J8 08: 2-6 11 
Sum.rnary : L"NC New Haven Resident 

: C: \RESRAD~FA.'11LY\RESHAD\USERFILES\'JNC RESIDSNT 02406.P.AD 

Contaminated Zone Dimensions Initial Soil Concenc.rations, pCi/g 

Area: 1000.00 sqt.:are meters Pa-231 3,700E-')4 

'1'hickness~ 2.0:) meters U-234 1,000£+,)0 


Cover Depth: O. OJ meters U-235 

U-238 


Total 

Total Mixture at Time (t) 

O.OQOE+OO 1 OOOE.+OC 3 000E+01 L 000£+02 3. 000E+02 1. ClOCE+03 
4.450E-02 4. 33lE-02 4 084E-02 3.284.E-02 1. 795E-02 .;. 6~}4E-03 
1. 780E-03 1. 766E-03 1. 732E-03 1. 634E-03 L 314E-:): 7.1'79E-04 :.862E-04 

OMaxirr.um TDOS (t): .;. 450E-G2 m:r.em/yr at t = O. 000EtOQ years 

http:OMaxirr.um
http:02406.P.AD


--------- ------

lP.ESP.AD, Version T,( l.:':ni:: == l8C days 04!L12008 OS:26 Page 
Surr:nary UNC New Haver. Sub\.:rban Resident 
File C: \R:SSRAD~FA.'1ILY\RES?.AD\uSERtILES\UNC SUS 02406. RAD 

(p) 
As 

M:'.lk Soil 
Radio- -------_._------­
Nuclide n:rem/yr fra::t. fracto mrem/yr fract. mrem!YJ: fracto mrem/yr fracto 

Pa.-23l 4.4!4E-j5 0.0010 2.Z47E-05 0.0005 O,OOOE+OO oeoo 6.85BE-04 0.0154 O.OOOE+OO 0.0001) OOOE+OO 0.0008 1.1E8:s-04 0. 

:1-234 2.2:'SE:-D4 0.0050 5. "J86E-03 0.138C O.OOOE+OO 0000 1.230E-02 0.2763 O. OOOE+OO 0.0001) O.OOOE+OG O. :)000 B.250£-03 

\J-235 :.526£-02 1.995E-04 0.0045 O.OOOE+OO 0 0000 4.30SE-04 0.0091 O.OOOE+CQ O. oeoo O. CO:)E+()C O.OOCO :2.885E-04 

u-239 6.893£-04 0.0155 4.398E-05 0.0010 0.000£+00 O. 0000 9.924E-O:> 0.0022 0.0008+CO c,oeoo OOOE+OC O. OOGO 6.658£-05 


Total 1.622E-02 0,3644 6.052E-03 C.1360 O,OCOE+:)C 0.0000 1.351E-C2- 0.3036 O,OGOo (;,000E1{;0 c.cooa 
o 

Total :::05e Contr-:..bJ-::icns Indlvidual Ka,'"onU"'l,aes Patnway;; {p) 
As nrem/yr 

Water fish 

?:adic-­
Nuclide mrem!y.e fracto mrem!yr fract. fract. rr.rerr'/Yl f.eact. !TIcem!yr 


Pa-231 O.OOOE+OO 0.0000 O.OOOE+OO O.ocoo C.OO~O O. ~OCE-O) C.OOO!) 0, COOE+OD o,ocon O. OO:)E+ (10 O.DOOO 8.693£-04 O. 

U-234 O.OOOE+OO 0.0000 O. COOE+OO o.oeoo 0.00:)£+00 C.OC:)O O.OOCE-O) C.OOO:) O,OOO£+CO o.oeoo C. 000E1 (10 0,0000 2.655E-02 

U-235 O.OOOE+OO 0.0800 0 COOE+OO 0.0000 O. 0(::)0 0.000£+0') 0.0000 O.OOOE+OO 0.0000 O. OOOE.. (10 0.0000 1. 618E-02 

U-238 O.800E+00 0.0800 O. C;):JE+OC G.oeoo O.OCJE+:JC 0.80ClO 0.000£+0') O. oDeD 0.000£+00 0.0000 O.OllOE'.+CIO 0.0000 8.990£-04 


Tc.tal C.OOOE+OG 0.0000 O.OCDE+OC O. :)000 O.OOOE+O') 0.0000 O.OOOE+OO O. 0000 C.OOO£+(IO :1.0000 4.450£-02 
O*S~rt, of all 'water inciepenc.en'::. and depencient: pathways. 

http:inciepenc.en
http:lP.ESP.AD


lR£SRAD r version 6.4 T« IS0 days 04/1:,/2003 Page 
UNC New Haven S-..lburban Resident 

File : C: \RE5RAD~FAMILY\RESRAD\uSF;'RFlLE.S\UNC SUB PESIDENT 02406. R..A.D 

Total Indivjdc.a.l Radionuclides (1) and Pathways ~!:!) 
of Total Dose At t 1.0CO£+00 

(:nhdlat;,on excludes 
Gtound Meat MLk Soil 

E\adio- ---------------- ---------------- ---------------- --------,-------- ---------------~, ---------------- ---------------­
N'.1clide mrem/yr fracto m~-em/yr fracto mrem/yr fract. :nrem/yr !:-~act. mren/yr fracto nuen/yt fracto m:('em/yr 

Pa-23:J. 5.624E-05 2.S73E-CS 0 0006 :).OOOE+OO C. oeoo 6.91uE-04 0.0156 O.OOOE+OO 0.0:)0(' o..OOOE+OC 0.0000 1.213£-04 0.0027 
U-234 2.211£-04 0.C050 5.767E-03 0.1299 o COOE+OO 0.0080 C. 27 61 O.OOOE+OO o.ooce OOOE+OO a.ODeO 8.223£-03 tl.1853 
:1-235 1.521£-n 0.3427 1. 999E-04 C. DC45 O.OOOE+OO 0.0000 0.0097 Q.OOOE+CO 0.000(' O. CO:}F.;+OQ :).ooeo 2. B78E~04 G.OO65 

6.8.70E-04 4.383E-050.0010 O.OOOE+OO 0.0000 9.391E-O!i 0.0022 O.OOOE+OO O. :)OOC' 0.000£+00 0.0000 6. C.0015 

1.618£-02 0.3;:';'5 0.1360 O.GOCE+CO 0 000:) 1.348E-O:: 0.0.00£+00 O. DOCe J,0002+00 O.COOO 8. 0.1960 

Total for Individual Radionuclides (~! ard Pathways ip) 
of Total Dose At t .. 1.000E+00 years 

Wacs! Dependent l>a~t;w",ys 

o Water Fish Radon Meat- Milk All Pathways* 
Radio- ---------------­
Nuclide nrem/yr frae":. mrerc/y~ mrem/yr fract. mrem/yr fracto rr,re:rr./yr fracto mrem/yr fracto mrem/yr fracto 

Pa-231 O.OOOE..".C;) 0.0000 O.CDOE+OO 0.0000 O,OOOE+OO 0.0000 o. O. 0008 O.OOOE+OO 0.0000 Q. CO:JE+OO 0.0000 e.943E-04 C,, C201 
u-234 O.OOOE+OO 0.0000 iJ.OQOE+OO 0.0000 O. DODO O.OOOE+O(' 0.000:) O. COOE+OO O.COOO O.OOOE+OO 0.0000 2.647£-02 (:.5963 
u-235 :J.ODCE+OO O.OOOG 0.000£+00 0.0000 C. O~OE+OO O.OOOJ U.OOOE+O( 0.0000 O.C:)OE+OO O.COOC C.OOO£+OO 0.0000 l. 0.363~ 

O.OOCE+OO o.oooe C.OOOE+OO O.Doeo O.OOOE+OO 0.0000 :J. COOE+O(' [1.0000 O.OOOE+OC 0.0000 C.OOOE+OO Q.O:}CC 8. 961E-::'\;~ c. 0202 

0.C008teO 0.0000 I).OGO£+OO O.OOO~ {LCOOE+OO 0.0000 O.OOOE+C( 0.0000 O.OO:JE+OO 8.{'OGC 0.0000 l.OOOO 
of a:1 water inde:;::endent and ciependent pathways. 



----------------

::'RESRAD, Version 6.4 T« ~ 180 days 
SUlr:naty uNe New Haven Subt:rban Resident 
File c: \RESRAj}~FAMILY\RESf<An\IJSERF::LES\UNC SUB RESlnsNT 

Total Pathway~: (P) 

Ground MLk 
Radio- --------~-------

NucL1-de mrem/yr: tract. n'.ren/yr tract, mrem/yr mren/yr fract. mrem/y:r fracto mrerrJyr fracto mrem/y.t:· fracto 

7.891s-05 0.0018 l83E-05 O.OOOE+OO 0.0008 7.001E-04 0.:):;'59 0.000£+00 0.0000 C,00OE.4(l0 O. (iOeD 1,297E-04 C.0029 
U-234 2.198E-G4 0.0050 5,729£-03 0.1298 ;L OOOE+GO 0.0000 1 217E-02 O.OOOE+OC O.OOCO O.OOOEHrO o.ooeo e. ::'850 
U-235 1. 511£-02 0.3423 1.977£-04 0.0045 O. COOE+OO O.OOCO 4.306E-!>1 0.0098 C008+00 '.'.0000 
1]-238 6.824£-04 0.0155 4:,354E-05 0.0010 0.C:)0:£400 O.OOCO 0.0808+00 O.COOO 0.0015 

Total C.3645 {;.002E-03 C,OOOE+OO O.DOOO 0.0008+00 o.CGOe, 0.000£+:]0 0.0000 651.E-03 

Total Dose Cont:::butions Radionuclides Hi ?a':hways (p) 

As mremJyr and At t "" 3. OOOE';'CO year~ 


Water Dependent Pathways 

(; Water Fish Radon Plilnt Meat Milk All Pathways" 

Radio- ---------------- -------~--------
Nuclide mrem/yr fracto mrerr./yr fract. mrem/yr fract. fract. r.ltem/yr fracto mrernJy:: It'.rem/yr fracto 

O.OOOE+OO 0.0000 O.OOOE+OO 0000 0.0000 O.OOO£+OOO.DOOe O.OOOE+OO 0,00eO 405E-04 0.0213 
U-234 C.OOO£+OO G.0000 O,OGOE+OO 0.0000 O.GOOE+OO :),0000 0.0000 O.OOOE+OO O.ODOC 0.0000 629£-02 


O.OCOE+OO O. Cleoa 0.000£+000,0000 C.OOOE+-OO v.cooe O.OOOE+OC 0.0000 (J.OO:JE+OO O,QDoe 0.000£;+800.COOO 6J3E:-02 

0-238 O,OCOE+OO 0.0000 O.OOOE+OO 8.COOO O.OOOE+OC o.oooe C.OOOE+OO O. O.OOOE.+OO oooe 0.0000 901E-C4 


Total O.GOOE+OO 0.0000 O.OOOE+:JO 0.0000 O.OOOE+OO Cl.DOCO 0.000£.+000.0000 O.COO£+OO o.oeoo O.OODE+DO D.OMO 4,41SE-02 ].00:)0 
0" Sum of all 'ela':er independent and dependent path,,'ay::;. 



lRESRAD, ve!'sion 6.4 T« Limit = 04/11/2008 P<:Ige 15 
SUlTiIllary UNC New H;;ven S...burban Resident 
File C: \RESRAD ...PAMI;:"Y\RESRAD\USERF:U::S\t1NC SUB RESIDENT 

Total Individual Radio"uclidf)S (i) a:'ld PathwaYB (p) 
As m!'em/yr of Total Dose t L 0:)0£+01 ye-ar.; 

Water nd"pend,'nt radon) 
G:::ound Inhala<:icn :-leat scil 

---------------­ ---------------­
Nuc:ide mreI!l/yr: fracto fract. mrem/yr tr:act. reremfyr: fracto mrem/yr fracto mtem/yr f,tact. rnrem/yr tract. 

--------­ -----­

Pa-231 1.440£-04 0.0033 4.932E-OS 0.0011 000£-+00 0.0000 7.236£-04 0.0167 OOOE+OO G.OOO':;' 0.000£+00 0.0000 D.0035 
U-234 2.159£-04 0.C050 S.59BE-C3 :3.1293 C,OOO£+OO O.OOOD L 190E~02 0.2747 O.OODE+OO 0, O.OOOE+OO O.OOCO 7.93Z£-03 :;.1843 
U-;::35 1.477£-02 1.938E-04 O.OOOE+OO 0.0008 C100 O.OO8E+OC O.OOO'} O.OOOE+OO o.ooce 1.0065 
0-;::38 6.667£-04 4.254E-05 O.OOOE+OO 0.0000 O.OOOE+OO 0.0001) 0, OOOE+OO 0.0000 6.441£-05 8.0015 

Total 1.579E-OZ 0.364'1 5.884E-03 O. O.000E+00 0.0000 0.3036 C.OOOE+OG D.DOO'} (LOCOE+,lO O.OOOC 0.482E-030.1959 
o 

Total for Indivldual Radionucl::'des (i) and (p) 

cf Total D,:;se At t 1, GOO£+01 year;" 
Dependent :::athways 

Water Fish Radon PLlnt t<:eat Milk All Patr,wclYs* 
Radio­ ---------------­ -------­ -------.~ 

Nuclide mremJyr fract. m:t:em!yr fract. mrem/yr fracto mremJyr fracto mreln/yr mremJyr fract, mrem/Yl fract. 

Pa-231 a.COOE+DO 0.C000 O.OOOE+OJ 0 0000 O.OO:)E+OO O. ClOCJ 0,0000 O.OCOE+OO O.OOOG I),OOOE+OO :). COOO 1.070E-03 0.0247 
U-234 O.OC:JE+DG 0.0000 O,OOOE+O-O 0.0000 O,OO:)£+JO O. (1000 C.OOOO O.OOOE+OO O.OOOi) C. OOOE.+ Cia D.cOOe 2.569£-02 G.5933 
U-235 O.OOOE+OO 0.0000 O.COOB+OI) O,OOOE+OO 0.0000 O.DeJO O.OOOE+OO \).0000 C. OOOE+(lO 1.561E-02 -J,3619 
U-238 0.0108+00 O.OOOE+OO 8.0000 C,008E+0') a.DODO O.OOOE+OO 0.0001} 0.0001::+:)0 O.COOO 8.697E-04 0.0201 

--------­ -----­
Total O.OOOE+OO O.OOGO O.OOOE+OO 0,0000 C.OOOE+OO 0.000[,+00 D.OOOO O.OOOE+OO 0.0000 O,OOO£H'O 0.0000 4.331E-02 1. 

water independent dependent pa'C!J'Nays, 



lRSSP:.AD T Ve::::sicn 6.4 '1'( Limit"" 180 days 04/11/2008 08:26 Page 
St.:.:rnrna!:v U}fC Ne.... Haven Suburban Residen.t 
File - c: \RESRAD~Fj;..MILY\RESAAD\0SERFI:;:"ES\UMC SUB KESID2NT 02406. RAD 

t; fo, I:>divLd\.lal Rad':'onuclides ~~) and Pathway", (p) 
As of Total D)se At t 3,0:JG2.. G1 year" 

excludes radon) 
C Inhalat.ion Pl3nt Neat Milk So:'1 

RSldic­ --------------- -
NucEde mre:n/yr :: r act. mrem/yr fract. mrem/yr fract. frillct. mrBtr./yr 

Pa-231 2.459E-04 0,0060 7.638E-05 O. G019 O. OOOE+OC 0 0000 7.429£-04- C.OOO£+OO 0.0000 O.OOCC 

u-234 2.111E-04 5.241E-030.1283 O. OOOE+OC o. 0000 ~. 1:<3£-02 C.OOOE+OO D. COOt; O.OOCO 

u-235 1 0.3386 1.840E-040.0045 O.OOOE+OO O. 0000 4.337E-04 0.0106 C.000E ... 00 0, C00G 0.0000 

u-238 6.239E-04 0,0153 3.981E-05 {1. 0010 0.000£+00 O. 0000 8.984E-Oj 0.0022 C.OOO£+OO O. COOl; 0.0000 


Tota",,- 1.491£-02 5.541E-03 0.1357 O.OOOE+OO o. 0000 1. 240E-02 0.3036 O.OOOE+OO 0.0001) o. O. 0000 7.991E-03 0.19&7 
o 

Total for Individual Radionuc1ides (i) and Pathway~; (p) 
of Totd':" At t 3. COOE+Ol year;; 

Wa:.er Vependent 
Fish Radon Meat All Pathways* 

Raciio­
Nuclide mrerr.!yr tract. meero!yr fl act. fract. ~ruelUiyr fracto 

Pa-:231 O.COOE+OO 0,0000 0.0:)0£+00 C. oeoo O,OCO£+OO O.OOCD a.000£+0:) 0 0000 0.000£+00 0.0000 O.OOOEf-OO 0.0000 

U-234 O,OOOE+OO 0,0000 C.OGOE+OO C. OGOO O.OCOE+OO O. Joe:) ()'COOE+C:J 0.0000 O.OOO£+CD oeOi) OOOE+-OO 0.0000 

0-235 O,OOOE+OO 0.0000 O.OOOE+OO 0 OOCO O,OCOE+OO 0.00C:) 0.000E+8,) 0.0000 O.000[+CO OC00 OOOE+-OO 0.0000 

U-238 0.000£:+00 0.0000 O.OOOE+OO 0,0000 0.0000 O.000E+1')0 0000 o.oocr ... c;) c OCO!) O.OOCO 


Tota::" D.08C£""00 0.0000 O.OOOE+OO C. GOOO O. 000£+00 O. 0000 O.OOOE+OO 0.0000 O.000E+00 0 DeOI) C.OCOF.+OO O.OOCO 4,084E-02 1- coDe 
C*SL:m of a:a ',.;a;:.er ar:d dependent 



--------- --- ---

------

lRESRAD, Versior. 7( :"imi't days 04/11/2:)08 Page 
surmr,ary CN:: New Haven Suburban Resident 
F:'le c: \RESRAv_FAMILY\RESRAD\USERFILES\UNC SUB RESIDENT C2406. R..;;:) 

Total t) for Individual 
of Total [Jose A~ 

Pathways tInt-alation excludes 
Ground Io!!alation Plant Meat Milk soil 

Radio- -----------.----- -~-------------- ---------------- ------- --~------ -~-------- -----­
Nuclide mremJyr fracto mrem/yr fract, mren/yr fract. mren/yr tract. mrem/yr mrem/yr: fract. rr.rem/yr fracto 

Pa-231 695E-G4 O. QC82 8.084£-05 O,OOOE+OO a.OOGO 6.324E-(;4 0.0193 O.OOOE+OO o.oooe O.OC-JE+-)O o.oooe 1. 784E.-Q4 0.0054 
U-234 2.SS7£-04 0.0078 4. Hi2E-03 0.1267 0.000£+00 0.0000 8.854E-C3 0.2696 O.OOOE+OC O. :)000 C. GOOEt JO 0:100 5.933E-03 18C7 
U-235 1.100E-02 0.3349 1.569E-04 Q.:)048 0.000£+::10 O. aooa 4, 3~SE-C4 O. :JOOE+OC O.OOC') O.OOC£+OO 0.0000 2.399E-04 0073 
U-238 4.946E-04 0.0151 3.157E-C5 0.0010 O.caOE+OO O.OOC:) 7.123E-05 0.0022 O.OOCE .. OO (1.0000 O.OOCE+')O 0.0000 4.779£-05 0, C'OIS 

Total 1,202E-02 0.3659 4.431£-030.:349 C.OOOE+OC D.GOCO 9.993E-03 0,3043 O.OOOEtOO 0.000:::: O.OC08+')0 0.0000 6.399E-03 
C 

Tctal Cont,ributions for Individual R,Jdian'.l.clides (i) a.d ?athway:~ 
rcrem/yr and of Total Dose At :: "" 1 OCOEt02 yean 

Water Depencler.t pathways 
Water aadon Plant Meat MJ.l}{ All Patr.ways* 

RadiQ- -~-------------- ------~--- ------------- --­
Nuclide mrett'Jyr fracto mre:n/y:t tract, t;trem/yr tract. ",rem/yr fract. mrem/yr: fract. tract. mren/yr fract. 

--------- ----- . --------- -----­
Pa-23: O.OOOE+OO 0.0000 0.000£+00 c.oooe 0.00:1£+00 J.OOoo 0.000£+00 0.0000 0.000£+00 Q. COOl) C.oaOHCO O. COOO 1.161£-:)3 0.G3S4 
U-234 O.OOOE+OO 0.0000 0.000£.+00 0.0000 C.OOOE+:JO O.COOO 0.0:)0£+00 0.0:)00 O.COO8+0C 0.0000 D.Oe08+CO o.oooe 1.920E-02 0.5848 
u-235 O.OOOE+OO O.OOOE,+OC 0.000:; O.OOOE+OO o.oooe O.G:JOE+OO J.oooe o.Oao£+oo 0.0000 C:.OOOE"'<)O C.OOOO 1.183£-02 D.3602 

0.0000 0.000£.+00 0.0000 DOOS+OO COOO C.OOOE+OO O.ODGO O.OOOEH)D 0.00:)0 Ci. Cl9£ 

Total O.OOOE+OO o.oeoo O. C80E+OO ).OOCO O.OC)E+OO 0.0000 O.OOOE+OO :J.OOOO C,OOO::;.+(:O O. COOO 284E-02 1.0COO 
OJ"Sum of all water ir.dependent and depe:::cient pat:hway.s. 



lRESRAD, 6.4 T« Lire':' t days 08: 26 
Summa.ry U;>Jc New Haven Suburban 
File c: \RESRAD_FAMT1Y\RESRAL\USERFILES\GNC SUB RESIDENT 02406.RAr; 

To';;.a1 Dose Ccnt.ributions TDOSE{i,p,t) for Individual Radionuclides {i} and Pathways (p) 

As mrem/yr ar.d Fraction of Dose At t "." 
Water Independent Pathwa;rs (I:1f:alation excludes 

Gro:,md Inhalation Radon Plant Meat Mili< Soil 

Nuclide mrem/yr fracto fracto mrem/yr fracto :nrem/yr fracto mrern/yr fracto !Tl!:,.,,:n/yr 

Pa-231 1.413£-04 0.0079 O. 0024 0.800E+OO 0.0000 3.261E-04 O. C80E+QO 0.0000 O.OOOE+O-f 0.0000 9.274£-05 0.0052 
U-234 6,662E-04 O. 0371 2.160E-03 0.1204 O.OCOE+OO 0.0000 4.746£-03 :)'OOOE+OO 0.00:;0 O.OOOE+OJ 0,0000 3.093E-03 0.1724 
U-235 5.722E-C3 O.31B8 9.868E-05 0.0035 O.OOOE+OO 0.0000 3.624£-04 O.OOOE+CO O.OGOO O.OOOE+O'J O.OOOD 1.628£-04 C.OO91 
U-238 2.5HE-C4 0.0142 £26£-05 0.OG09 O.OOOE+OO 0.0000 3.67CE-05 0 OOZO 0.000£+00 0.0000 OOOE+O·J 0.0000 -2.462£-05 C.0014 

'rotal 	 6.784£-03 O.COOE+OO O.OOJO 5. 471E-03 0.3049 O.OOCE"OO o.ooeo O. O. OCOO 0.1880 
o 

Total 0cse Contl:ibu~ior;s rOOSE (i. 91 t) Indi vidual R:adionuclides (i) and Pathways {p) 

As nrem/yr and Fraction of DCS8 At t years 


Water. Deper.dent fath'days 

Water Fish 	 plant Meat Mi; k All 

mrem/yr fract. mrem/yr fl:act. mrem/yr fract. mrern/yr nrem/y.r fracto mrem/yr f.ract, nrem/yr tract, 

Pa-231 0,0000 o. JOOE+QO 0.0000 O.OOOE+OC 0.0000 O.OOCE+OC O.OOCO 0. QOOE+CO 0.0000 0, COOE+OO O. DeCO 6.025E-04 C.0336 
U-234 O.OOGO 0.800£+00 0.0000 0.000,£+00 O. 0008 D.OOOE+OC OOCO 0.000£+00 O.OODe OOOE+OO o.oeoo 1,0£7E-02 0.5943 
U-235 O.OOOE+OO o.ooca O.OOOE+OC 0000 O. CJOE+OO 0,0000 O. aOOHOr 0000 0.0002+00 0.0000 0.000£+00 0.0000 6,346-E-03 0.3536 
U-238 :).OOOE+OO o.ooeo O.OCOE+OO 0.0000 O.OOOE+OO O.OOOD O. GOOE+OC 0,0000 0, CD02+00 0.0:)00 O,O{lOE+OC 0.0000 3.32.2E-04 0.0185 

Total 	 O.OOOE+GC 0.0000 O.OOOE+OO 0.0000 O.OOOEtOO 0.0000 COOE+OC O. (lOG] O,OOOE+OO :).0000 0.000C 1.0000 
aLi. water indeper:dent and dependent pathways. 

http:To';;.a1
http:Summa.ry


Version 6,4 = 180 days 04!1l12008 08:26 p,'l,ge 19 

Summary tiNe New Haven Sub'..lrban Residerl':': 

Fil~ C: \RES?AD_FAMILY\RESRAD\USERFI:'ES\UNC SUB 02406, RAD 


for IndivLdl..lal Hadlonuclides (l) Pathway,:; 
of D:1se At t 

Inc!ep,mdent Pathways (lnh;llation excludes 
Ground Inhalation Pl'ir.t Meat M:.:k Soil 

Radio~ 


Nucl:'de mrem/;,.'r t.cact, ::nrern/yr fracto mrer.l!yr fracto mrem!yr frac~. mrern/yr fract, mrem/yr fract, tnrem/yr fracto 


Pa-231 	 1,364E-05 0,C029 4. Oa3E~06 0 0009 O,OOOE+OO 0.0003 3.147E-Oj 0,0068 (:. OO~E+OO O. C<)O·j O,OOOE+OO 8.GOOO S.950E--Ci6- 0.0019 
('-234 	 2,0168-03 0,4331 2.463E-04 0,OODE+00 O,OOC'0 l.l7SE-03 0,2524 O,OC'JE+OO O.OOOG O.OOOE.+OO 4.1B6£-04 0.0899 

5.808£-04 0.1248 1,576E-OS 0 0,:)34 0,000[.+00 0.0000 B.246E-OS 0,0177 O.OOOE+OO 0.0000 O,OCOE,+C'O 0,0000 ;:.929E-05 
2.495£-05 0,0054 L59'7E-06 0, 0003 O,OOOE+OO 0.0:)00 0,0008 O.8COE+00 O.DOO:) O.OOOH:I:) 0,0000 2.4178-06 

Total 	 0.5662 O.ODOE+OO D.OOOe: 0,277£ O.OOCE-CO 0.0000 :),OJOE+OO 0,00:10 4.592£-84 0.09S7 
II 

Total Dos8 Cont.tibutio:<s for IndivLdual Radion'.lclides iii aLd Pathway! 
mrem!yr ano. of Dose At t ] . COOET03 

Water Dependent Pathways 
Wa~er Radon ?l,mt Meat Mi tk All Pathways'" 

Radio- ---------------- ---------------- ---------------- --------------_.­
mrem/yr fracto ml:em!yr fracto mrerr./y~ fracto mrem!yr fracto mrem/yr ft'Clct, fract, lI\tern!yr 

Pa-231 0,000£+00 0,0000 O.OOOE-""OO 0.0000 O.:JOOE+OO (1,0000 O.O(JCE+OO 0.0000 O,OOOG O.Ol)OE+:::O 0,0000 S.8:AE-05 
t,;-234 O,QOOE+OO 0.0000 0.000E"'08 (I 0000 O.OOo£+Ooo.oooe C.0008+00 C.OOOO 0.000£,.+00 v,QOOG O.OOOE'j'(:) O. GoOO 3 _ 8S5E-03 8283 
:;-2,3S O.OOOE+OO 0.0000 C,O:)OE+OO 0 GOOD O.OOOP-GO o.oooe Q,DOOE+on 0.001):) O.OOCE··<)O 0.0000 O.OCCE+CO O. OO~.o 7.083S-lH (l, 1522 
U-238 O.OOOE+OO 0.0000 C,O:JOE+OO 0.000£""000,0000 0, 0.0000 O.OOOE+OO 0,0000 O. DOCE-CO 0.0000 O. 0070 

ro~al o.OOGE+OO 	 0.0000 D.OOOE+OO 0 0000 0.008£+00 fLOCCIO O.OOOE""Q(lO,OOOO O,COO£+OO 0.000(: 0.0008+000,0000 4.6S4E-031.{)00e; 
independent and dependent pathways. 
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SJ..:lTf17\arv UNe New Ha.ven SubJ..;.rban 
File - C: \RESRAJ_FAMILY\R2SF..AD\USERFlLES\UNC SUB RESID2NT 

Indicated 
:) Parent Product ,?h::ead 

(i) Fraction 

Pa-23: Pa-;:31 1.000E+OO 2. 309E+Oi) 2. 301E+OO 2. 286E+00 2.233E+00 1. 653E+OO 8.477E-01 
Pa-231 Ac-221+D 1. OOOE+OO 4: .039E-02 :i.156E-Ol 5SBE-01 6.597E-01 1.485E+00 7.:307E-01 
Pa-231 2.349E+00 2.411F.+OO 542E+OO 2,893E+00 3.38GE+OC 3. 13BE+OO 1. ,:)28E+00 :i71E-0l 

CU-234 .:.. ClOOE+OO 2.655E-02 2. €41E-02 2. 629E-02 2 569£-02 2. 404E-02 1. 305E-02 9.:302£-03 S81E;-04 
U-234 Th-230 :. ClCOE+ 00 1. 861E-07 S.503£-07 1 274£-06 1.058E-05 3.115E-05 049E-C4 
U-234 Ra-22£+IJ 1.0COE+OO 4. 441E-09 3 126£-08 1.651£-07 1.182E-05 1. 115E-04 6. '16SE-04 2. J27E-G3 
U-234 I?b-21C+D 1.00CE>J..OO 1.285E-18 1.364£-09 6,493E-07 1,339E-05 L 4.656E-04 
U-23~ 2.655E-02 2. 647E-02 2. 629E-02 2. 406E-02 1.920E-02 1.067E-02 3. B55E-03 

4.373E-01 4.359£-01 4.33QE-01 4.231E-Ol 3.959£-01 3.138E-01 1. :;82E-02 
Pa-231 000£+0:) 2.353£-05 7.200£-05 1.683E-04 4. 952E-Q4 1.348£-03 3.519E-03 5. ,107E-03 1. -'50E-03 

U-235+D Ac-227+D :2.936£-07 1. 950£-06 9. 815E- O€ 7. 625E-:)5 4.958£-04 2.386E~03 :t. :)68£-03 
U-23S+D -DSR(j) 4.314S-01 4. 197E-Ol 

u-236 1.232S-06 1.278£-;)6 9.2C1E-07 
CU-238+D U-238+D 1. 058E-01 L L 047£-01 i.589E-(}2 

U-238+D 9. 999f> 01- 3.762£-:)8 1.125E-07 2.606£-07 :2.078E-06 5, 428E-86 
U-238+D 9.99"9£,-:):;. 1.182£-13 :.221E-12 6.371£-125.526£-11 5:l0E-:'C 4,193£-:)9 
U-238+D 9.999S-n 3.133E-15 4.732E-14 5.521£-13 1.444£.-11 1. 024£-:)8 1. ::'948-06 
U-238+D Pb-Z10+t; 9.999E-0l 5.B36E~18 1..564E-16 3.541E-15 1.037'2-09 2.-'94E-OB 2.9378-07 
U-238+D 1.054E-01 1. 047E-::n. 3.832E-03 

includes contribu::icns ~s';';Qciated (half-life 6 da\,;gh~ers . 

Radionuclide 
Radiation 

Ofluclide 
Ii) 0, 3.000E+OC 3.000E+O::' 3,000Et02 l. ;')00E+03 

Pa-231 1.064E+01 1. 034E+01 .835E+00 642E+00 7.383E+OO 1.535E+01 

1;-234 9.446E+02 .SC9F.+02 9.731E+02 1.039E+03 2.3442+03 

17-235 5.734E+01 . '7''11£+01 5.9:J1E+01 6.266E+Ol 7, 820EtCl 1.458E+02 

1.1-238 2.3 7::'£+02 .387£+02 2.443:>02 3 294£+02 0,39EE+02 
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Slll11ll'\aTY DNC New Haven Suburban Resident 
File C: \RESRAD_FAl-GLY\RESM.D\USERFIL£S\UKC RESIOENT 0240L RAO 

at tmin 
and at tmax 

GNuclide Initial G Ii, tmin) G (i, tmaxi 
til (pCi/g) (years) :pCi/g) (pCi/g) 

?a-23::' 47.0611 3,474E+00 7 196£+00 2.349E+00 .064E+;n 
u-234 1.000E+00 O. OOGE~{)O 2.655E-02 9. 4:'. SE+02 2.655E-02 
u-235 (I.OOOEtOO 4.374£-0: 5 716E-t0: ~.374E-Ol .716E+Dl 
'U-238 O.OOOE+OO 1.058E-Cl 2 3€4E+02 1. 058E-Ol .364E+02 



Version E. 4 T« Limit 180 days 04/:1/2008 08:26 Page 
lINe New Haven Subul·bah Resident 
c: \FSSAA0_FAM:ILY\RSSRAD\USERFIl,ES\U>lC SUB RESJ:!)ENT 02406.RAD 

?arent TBF'(i) 
(j) (i) t"'" 0.000;;+00 1.000E+02 3.000£+C2 

Pa-231 Fa-231 1. C00E+OD 8,544E-04 i?45SE-C4 8.263E-04 729E-D4 6.;'18E-04 3.13£E-04 
Pa-231 U-235 OOOE+OO 1. 832£-05 986E-,J5 1. 3C2E-04 2. 000E·-04 
Fa-231 8.521£-04 8.446E~04 8228E-04 5.137E··04 

OAc-227 OOO£+OC 4.276E-OS 9.466£-05 2.441E-C4 4 799E-04 5,494£-04 2.989;;··04 
A.c-227 U-235 O:)O;;+OG 1. 0%£-08 7. 213£-OB 3. 632E-07 2.895:8-06 1. B34E-C5 B, 828E-05 1. 675:::;'-04 
Ac-227 -;)(iSS (j) 4.283£-05 9.502E,w05 2.4703-04 4 983£-04 6,377E-04 4,5642>-04 B.588E~'05 

OU-234 U-234 1. 000£+00 2.629E-02 2.569E-02 2.404£-02 1.905E-02 9.8G2E'"03 9.561£-,04 
U-234 9.999E-Cl 2.21TE-09 6. 499E-09 1 766E-08 4. 613E-08 7. lOOE--08 2.313£-08 
U-234 -DOSE (j} 2.£55E-02 2.647£-02 2.629£-02 2.569E-02 2 404£-02 9.802E'"03 

OTh-230 U-234 1.000E+00 L861E-07 5,503E-07 1.274£-063.768£-06 .:. 058E-05 3.1':'5E~05 

5.415E-14 4.?48E-13 3 225£-12 3.564E-11 
':'.274£-063.768£-061 3.115£-05 6.920£-05 L049E~:J4 

651E-07 L459~-06 1 1. ~15E-G4 6.765E-04 
6938-15 1.227E-l3 2 8.707£-11 1.474E--09 1.27:)E-08 
65':'::-07 l.4S9E-06 1.iS2E-OS 1,115E-;)4 6,76SE"04 2.327E-03 
364£-093.232£-08 6.493£-(17 L339E-05 1.1&lE,,04 4.656E-04 

9.999E-01 ;)2.0£- ':"1 2. ':'.239£-13 8. 8':'9E-12 2.375£--10 2. 497E-C9 
9.814£-12 1.364E-09 3.232E-08 E.493E-07 1.339E-05 LIB1E-:J4 
1.61BE-n 602£-02 1.565E-02 1 465£-02 1.161E-02 5.9:78E-03 S. 

4:)0=:-05 1.090£-06 ::'.O'19E-Ca 7.820E-C94.027E-09 944E-10 
9.999::-01 8,99:)£-04 3.322E-04 3.253E-05 

8 990E-04 8.132E-04 3.322E-·84 3.253E-05 

is the the parent nuclide. 
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SU!T!Ir,ary New haven Suburban Resider_t 
File C: \BESRAD_FAMILY\RESRAD\:;SEB.n1ES\UNC SUB 02406. RAE 

Individual. Nt:clide Soil Concentratior. 
Parent Naclide 

ONuclide Parent 
(j) (i) t"" 0 OOOE ..... OQ 3.000£+00 1.000E+02 1.000Et03 

Pa-231 ?a-231 3.7;)OE-04 3,Gti8E-04 3,663E-04 3.578E-04 3.347E-04 2.649£-04 1 358E-04 1.31:.E--OS 
Pa-231 1, 0008+DO 0.000£+007.803£-07 2.325E-06 7.572E-06 2.125£-05 5.611£-05 649E-052.803£-05 
Pa-231 3.695E-043,6B6E-04 654E-04 3.560;::-04 3.210E-04 223£-04 4.114£'-05 

OAc-227 1.000E+OO O.OOOE+OC 1.1S3E-05 3,313E-05 9.534E-05 1.937E-04 2.237E-04 1.136£-05 
Ac-221 1.000E+00 O.OOOEtOC _.227E-08 1. 071£-07 
Ac-:227 a.OOOEtOe ':'.154E-05 3.323£-05 

OU-234 1. DOCE+OO 1.000E+00 9.967£-01 9. 9.673£-0:' 9,051E-01 7. 
9.999E-Ol Q,COOE+CQ 2.402£-08 7.1S7E-08 2.331E-07 6.543£-07 1.729E-06 2.67C"£-06 8,707E'-07 

U-234 1.GOOE+OO 9,967£-01 9.901E-O;' 9.673E-0::' 9.001£-01 7.173:2-01 3.608E-02 
1,000£"'OD 	 O.OOOE+CO 8,987E-06 2.687E-05 3.854.£-05 7.655~-04 1. i06E-03 2.589E-03 

::J.OOOE+GO 1.082£-13 9.696E-13 1.06':'£-11 1.650£-08 
O.OOOE+OO 8. 2.687£-05 8,aS4E-OS ;:,590£-03 

L OOOE+QO 0.000£+00 L 1.744;£-08 3.355£-Cl4 
9.999E-01 {},OOO£+OO L 562E-17 4.199£-16 2.117E;-10 1.831£-:)9 

1.946E-091.744£-03 

1.00GE-00 2.001E-11 5.299'8-10 

9.999E-01 S.6128-12 


:.OOOE+OO 

5.480:;-05 

9.999£-01 500E"03 8.471E-03 8,415£-03 


U-238 	 5008-03 8. 416E-03 

is the 
ORESCA:'C. EX8 
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Surnma:::y UNC Suburban Resident Exposure Scenario (2012) - 2~) mrem/yr 

File N:\HANK\PROJECTS\SH~ACK\R£SRAD\SHPACK FILES\UNC200aSUB FARMER 25MREM.PAD 

Dose Conversion Factor (and Relatecl) Parameter Summary 


Dose Library: FGR 12 & FGR 11 


Current Base Parameter 

Menu Parameter valuEd! Case* Name 

A-I 1 OCF's for external ground radiation, (mrem/yr) I (pCi/g) I I I 
A-I I Ac-227 (Source: FGR 12) 1 4. 951E-04 1 4.9511'-04 I OCFl( 1) 

A-I 1 At-2I8 (Source: FGR 12) I 5.847E-03 1 5.8411'-03 I DCF1( 2) 

A-I I Bi-210 (Source: FGR 12) I 3.606E-03 I 3.606£-03 I OCF1( 31 

A-I I Bi-Zll (Source: FGR 12) 1 2.559E-Ol 1 2.559£-01 1 OCFl i 4) 

A-I I Bi-214 (Source: FGR 12) r 9.808E+00 I 9.808E+00 1 DCF1i 5) 

A-I I Fr-223 (Source: FGR 12) I 1.980E-01 1 1.930E-01 1 OCF1( 6) 

A-I 1 Pa-231 (Source: FGR 12) 1 1.906E-01 1 1. 906E-Ol I OCE1 ( 71 

A-I I Pa-234 (Source: FGR 12) I 1.155£+01 1 1.155E+Ol 1 Dcn ( 51 

A-I 1 Pa-234m (Source: FGR 12) 1 B. 967B-02 I 8.967E-02 I DCF1! 9) 

A-I I Ph-2I0 (Source: FGR 12) I 2.447£-03 , 2.447S-03 I OCFt! IOJ 

A-I 1 Pb-211 (Source: FGR 12) 1 3.064E-Ol I 3.064E-01 I DCF1! 11) 

A-I I Pb-214 (Source: FGR 12) I 1. 341E+OO I 1.341E+OO I DCF1 ( 12) 

A-I 1 Po-210 (Source: FGR 12) 1 5.231E-05 1 5.231E-05 I DCn ( 13] 

A-I 1 Po-2Il (Source: FGR 12) I 4. 764E-02 I 4.764E-02 I DCE1( 14) 

A-I I Po-214 (Source: FGR 12) 1 5.138£-04 I 5.138E-04 I DCFl ( 15) 

A-I I Po-215 (Source: FGR 12) I 1. 016E-03 [ 1.016E-03 I ocn i 16) 

A-l I po-218 (Source: FGR 12) I S.642E-05 1 5.642E-05 1 Dcn ( 17) 

A-I 1 Ra-223 (Source: FGR 121 1 6.034£-01 I 6.034£-01 I DeFl( 18) 

A-I 1 Ra-226 (Source: FGR 12) 1 3.116£-02 1 3.176E-C2 1 OCFl! 19) 

A-1 I Rn-219 (Source: FGR 12) I 3.083E-01 I 3.083£-01 1 Dcn ( 20) 

A-I 1 Rn-222 (Souroe: FGR 12) I 2.354£-03 1 2.354E-03 1 DCFl( 21) 

A-I I Th-227 (Source: FGR 12) 1 5.212£-01 ! 5.212E-Ol I DC!"l ( 22) 

A-I I Th-230 (Source: FGR 12) I 1.209E-03 I 1.209B-03 I ocn ( 23) 

A-I 1 Th-231 (Source: FGR 12) 1 3.643£-02 I 3.643E-02 1 Derl( 24) 

A-1 I Th-234 (Source: FGR 12) 1 2.410E-02 I 2.410E-02 1 DCn ( 25) 

A-I 1 Tl-207 [Source: FGR 12) 1 1. 9BOE-02 I L 960£-02 1 OCFl ( 26) 

A-I 1 Tl-210 (Source: no datal I 0.000£+00 1-2.000E:.J.QQ I DCEl( 27) 

A-I I U-234 (Source: FGR 12J I 4.017E-04 1 4.017£-04 I DCF1! 28) 

A-I 1 U-235 (Source: FGR 12) 1 7.211E:-Ol I ~1.211E-Ol I DCF1 ( 29) 

A-: I U-238 (Source: FGR 12) I 1.031E-04 I 1.031£-04 1 OCFl ( 30) 

I 1 I I 
B-1 1 Dose conversion factors for inhalation, mrem!pCi: I I 1 

B-1 I Ac-227+D I 6. 724E.J.OO 1 6.700E+00 I OCF2! 1) 

B-1 1 Pa-231 1 1.280E+OO 1 1.280E+00 I DCF2! 2) 

8-1 I Pb-210+D 1 2.320E-02 I 1.360E-02 1 DCF2( 3) 

13-1 I Ra-226+D 1 8.594E-03 I 8.S80S-03 I DCF2 ( 4) 

B-1 1 Th-230 1 3.260E-01 1 3.260E-Ol I DCF2 ( 5) 

13-1 I U-234 1 1. 320E-Ol r 1.320E-01 1 DCF2 ( 6) 

B-1 I U-235+D I 1.230B-01 1 1.230E-01 I DCF2 ( 7) 

8-1 1 u-238 1 1.180E-01 1 1.180E-01 1 llCE2( 3) 

8-1 I 1,J-238+D 1 1.1 aOE-Ol f l.lBOE-Ol I D:::F2( 9) 

1 1 1 I 
D-1 1 Dose conversion factors for ingestion, mrem/pCi: I 1 1 


D-1 I Ac-227+0 1 1.480E-02 I 1. 4l0E-02 1 DCF3! 11 


0-1 1 Pa-231 I 1. 060S-02 1 L060E-02 I OCF3! 2J 


D-l I Pb-210+D 1 7.276B-03 1 5.370E-03 1 DCE3! 3) 


D-1 1 Ra-226+D I 1.321E-03 I 1. 320E-03 I DCF3 ( 4) 


!)-l 1 Th-230 [ 5.4808-04 1 5.480E-04 I DCF3! 5) 


D-l I U-234 2.830£-04 1 2.830E-04 I DCE3 ( 6) 


http:724E.J.OO
http:1-2.000E:.J.QQ
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Summary UNC Suburban Resident Exposure Scenario (2012) - 25 mrern/yr 

File N:\HANK\PROJECTS\SHPACK\RESRAO\SHPACK fl~ES\UNC2008SUB FARMER 25MREM.R~~ 

Oose Conversion Factor {and Related) Parameter Summary (continued) 


Dose Library: FGR 12 & E'GR 11 


r I Current I Base I Pa.rameter 

Menu I Parameter I Value# I Case" I Name 

I I I I 
D-1 I u-235+0 I 2.673E-04 I 2.660E-04 I OCF3( 7) 

0-1 I U-238 r 2.550E-04 I 2. 550E-04. I DCF3( 9} 

0-1 I U-238+0 I 2.687E-04 r 2.550E-04 I OCF3( 9) 

I I I I 
D-34 I Food transfer factors: [ J J 
0-34 I Ac-227+D , plant/soil concentration ratio, dimensionless I 2.500E-03 [ 2.500£-03 I RTF ( 1,1) 

0-34 I Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCl/d) I 2.000E-OS I 2. 000E-05 I RTF( 1,2) 

D-34 I Ac-227+0 ,milk/livestock-intake ratiO, (pCi/L)/(pCi/d) I 2.000£-05 J 2.0008-05 I RTF! 1,3) 

D-34 r I r I 
0-34 I Pa-231 , plant/soil concentration ratio, dimensionless I l.OOOE-02 I 1.000E-02 I RTF ( 2,1) 

. D-34 'Pa-231 ,beef/livestock-intake ratio, (pCi/k9) / (pCl/d) I 5.000£-03 I 5.000E-03 I RTF( 2,2) 

0-34 I ~a-231 , milk/livestock-intake ratio, (pCi/L)/{pCi/dl I 5.0001::-06 IS.OODE-OS I RTF( 2,3) 

0-34 I I I I 
0-34 I Pb-210+D ,plant/soil concentration ratio, dimenSionless I 1.000E-02 I 1.OOOE-02 I RTF ( 3,1) 

D-34 I Pb-210+D ,beef/livestock-intake ratio, (pCi/kg)/[pCi/d) I 8.000E-04 I 8.000£-04 I RTF! 3,2) 

0-34 [Pb-210+D ,milk/livestock-intake ratio, (pCi/L) / (pCi/d) I 3.000E-04 I :3. 000E-04 I RTF( 3,3) 

D-34 I I I I 
D-34 I Ra-226+D ,plant/soil concentration ratio, dimensionlells I 4.000E-02 I 4.000E-02 I RTF( 4, II 

D-34 I Ra-226+D ,beef/livestock-intake ratio, (pCi/kg)/(pCi/dl I LOOOE-C3 I 1.000E-OJ I RTF ( 4,2) 

D-34 I Ra-226+D ,milk/livestock-intake ratio, (pCi/L)/(pCl/d) I 1.000E-03 I 1. 000E-03 I RTF! 4,3) 

0-34 I I I I 
D-34 I Th-230 , plant/soil concentration ratio, dimensionless I 1.000E-03 I 1. OOOE-03 I RTF( 5,1) 

D-34 1 Th-230 , beef/livestock-intake ratio, (pCi/k9l/lpCi/d) [ LOOOE-04 I 1.0008-04 I RTF( 5,2) 

0-34 I Th-230 , m~lk/livestock-intake ratio, (pCi/L)!!pCi/dl I 5.0008-06 I 5.000E-06 r RTFI 5,3) 

0-34 I I [ I 
0-34 I 0-234 , plant/soil concentration ratio, dimensionless I 2.500£-03 I 2.500E-03 I RTF! 6,1) 

D-34 I U-234 , beef/livestock-intake ratiO, (pCl/kg)/(pCi/d) I 3.400E-04 I 3. 400E-04 [ RTF ( 6,2) 

0-34 I U-234 , milk/livestock-intake ratio, (pCi/L) I (pCi/d) I 6.030E-04 I 6.000£-04 I RTF! 6,3) 

D-34 I I I I 
0-34 I U-235+D , plant/soil concentration ratio, dimensionless I 2.5008-03 I 2.500E-03 I RTF( "1,1) 

0-34 I 0-235+D ,beef/livestock-intake ratio, (pCi!kg) I (pCi/dJ I 3.400E-04 I 3.4008-04 I RTF( "1,2) 

D-34 I U-235+0 ,milk/livestock-intake ratio, (pCi/LI!(pCi/d) I 6.000£-04 I 6.000E-04 I RTF( 7,3) 

D-34 I I I I 
0-34 I 0-238 , plant/SOil concentration ratio, dimensionles.s I 2.500E-03 I 2.500£-03 I RTF( 8,1) 

0-34 I U-238 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) I 3. 400E-04 I 3.400E-04 I RTF [ 8,2) 

0-34 I U-238 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) I 6.000E-04 I 6 .. 000E-04 I RTF( 8,3) 

- 0-34 I r I I 
0-34 r 0-238+D ,plant/soil concentration ratio, dimensionless I 2.500E-03 r 2.500E-03 I RTF I 9,1) 

0-34 I U-238+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) I 3.4008-04 I 3.400E-04 I RTF( 9,2) 

D-34 I U-238+D , milk/livestock-intake ratio, (pCi/LI/(pCi/d) [ 6.0008-04 I 6.000£-04 I RTF! 9,3) 

I I [ 1 
0-5 I Bioaccurnulation factors, fresh water, L/k9: I I I 
0-5 I AC-227+0 , fish I 1. 500E+01 I 1.500E+01 I BIOFAC f 1, i) 

0-5 I Ac-227+0 ,crustacea and mollusks I 1.OOOE+03 r 1.000£+03 r SIOFAC( 1,2) 

0-5 I I I I 
0-5 I Pa-231 ,fish I 1. 000£+01 I 1.OOOE+0! I BIOFAC: 2,1) 

0-5 I pa-231 , crustacea and mollusks I 1.1001':+02 I 1.100E+02 I B:OFAC( 2,2) 

D-5 [ I I [ 
D-5 I Pb-210+0 , fish [ 3.000E+02 I 3.000E+02 [ BIOFAC( 3,1) 

0-5 I Pb-21Q+0 , crustacea and moll~sks I 1.000E+02 I 1.000E+C2 I BIOFAC( 3,2) 
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File N: \HANK\PROJECTS\SHPACK\RESRAD\SHI?ACK FILES'.UNC200BSUB FARMER 25MREM. RAD 

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

Dose Library: FGR 12 & FGR 11 

Current Base Parameter 

Menu Parameter Value~ Case' Name 

D-5 R<3-226+D , fish 5.000E+01 5.000E+01 BIOFACC 4,1) 


D-5 Ra-226+D I crustacea and mollusks 2.500£+02 2.500£+02 BIOFACC 4,2) 


D-5 


D-5 Th-230 , fish .000E+02 1. 000E+02 BIOFAC( 5(1) 


D-5 Th-230 , crustacea and mollusks 5.000E+02 5.000E+02 BIOE'AC( 5,2) 


D-5 

D-5 U-234 , fish 1.000E+01 1. 000E+01 BIOFAC( 6,1) 


D-5 U-234 , crustacea and mollusks 6.000E+01 6.000£+01 8IOFAC( 6,2) 


0-5 


D-5 U-235+D , fish 1.OOOE+01 1. 000E+01 8IO.-ACt 7,1) 


0-5 U-235+0 crustacea and mollusks 6.000E+OJ 6.000E+01 8IOFAC( 1,2) 


D-5 


D-5 U-238 , fish LOOOE+Ol 1.000E+()1 8IOFAC( a,l) 


D-5 U-238 Crllst<lce<l and mollusks 6.000E+01 6.000E+01 BIOFACr B,2) 


0-5 


0-5 U-238+D , fish 1. 000£+01 1.0008+01 Bro'-AC( 9(1) 


D-5 U-238+D , crustacea and mollus ks 6.000E:+Ol 6.0008+01 BIOFAC( 9,2) 


1 

II For DCFl(""x) only, factors are for infinite depth & area. See E:TFG table in Ground Pathway of Detailed Report. 

*Base Case means Default.Lib wlo Associate Nuclide contributions. 
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Su~mary UNC Suburban Resident Exposure Scenario (2012) - 25 mrem/yr 
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Site-Specific Parameter Summary 

user Used by RESRAD Parameter 

Menu Parameter Input Default (If different from user input) Name 

ROll I Area of contaminated zone (m**2) I 1. 000E+03 I 1.000E+04 I I AREA 

ROll , Thickness of contaminated zone (m) I 2.000E+00 , 2.000E+00 I I THICKO 

ROll I Fraction of contamination that is submerged , O.OOOE+OO I O.OOOE+OO I I SUBMFRACT 

ROll I Length parallel to aquifer flow (m) r 1.790E+01 I 1.000E+02 I I LCZPAQ 

ROll , Basic radiation dose limit (mrem/yr) I 2.5001'::+01 I 3.000E+01 I I BRDL 

ROll I Time since placement of material (yr) I O.OOOE+OO I O.OOOE+OO I I '1'1 

ROll I Times for calculations lyr) I 1. 000£+00 I 1.000E+00 I I '1'1 2) 

ROll I Times for calculations (yr) I 3.000E+00 I 3.0(lOE+OO , I T( 3) 

ROll 

ROll 

) 

) 

Times for calculations 

Times for calculations 

Iyr) 

(yr) 

I 1. OOOE+01 

I 3.000E+01 

I 
I 

1.000E+Ol 

3.000E+01 

I 
I 

I T( 

I '1'( 

4) 

5) 

ROll I Times for calculations (yr) I 1.000E+02 I 1.000E+02 I [ T( 6) 

ROll I Times for calculations (ye) I 3.000&+02 I 3.000E+02 I I '1'( 7) 

ROll I Times for calculations Iyr) I 1.000E+03 I 1.000E+03 I I T( fl) 

ROll I Times for calculations lyr) I not used I 0.0001'::+00 I I '1'( 9) 

ROll I Times for calculations (yrJ I not used I O.OOOUOO I I '1'110) 

R012 
I 
I Initial principal radionuclide (pCi/g): Pa-231 

I 
I 3.700£-04 

[ 
I O.OOOE+OO 

I 
I 

I 
I SI(2) 

R012 , Initial principal radionuclide (pei/g): U-234 I 1. OI)OE+OO I O.OOOE+OO I I 51 (6) 

R012 I Initial principal radionuclide (pei/g): U-235 I 3.700E-02 I 0.000£+00 I I Sl (7) 

R012 I Initial principal radionuclide (pet/g): U-238 I 8.500E-03 I 0.0001'::+00 I I SI(8) 

R012 1 Concentration in groundwater (pCi/L): Pa-231 I not used I O.OOOE+OO I I W1l 2) 

R012 I Concentration in groundwater (pCi/L): U-234 I not used I 0.000£+00 I I I'll( 6) 

ROl2 I Concentration 1n groundwater (pCi/L): U-235 I not used I 0.000£+00 I I Wl( 7) 

R012 I Concentration in groundwater (pCilL): U-238 I not used I O.OOOE+OO I I I'll! 8) 

I I I I I 
ROl) 

ROB 

I 
I 

Cover depth (m) 

Density of cover material (g/cm**3) 

I O. O(lCE+OO 

I not used 

I 
I 

0.000£+00 

1.500£+00 

I 
I 

I COVERO 

I D~:NSCV 
ROl3 I Cover depth erosion rate !m/yr) I not used I 1. 000E-03 I I VCV 

R013 I Density of contaminated 20ne (g/cm**3) I 1. 500&+00 I 1. 500E+00 I I DENSCZ 

R013 I Contaminated zone erosion rate (m/yr) I 1. 000E-03 ) 1. 000E-03 I I VCl, 

ROB I Contaminated zone total porosity I 4.000E-01 I 4.000E-01 I I TPCZ 

R013 I Contaminated zone field capacity I 2. OCOE-01 I 2.000[-01 I I FCCZ 

ROD I Contaminated zone hydraulic conductivity (m/yrl I 1. OC 01'::+01 I 1.000E+01 I I HCel, 

R013 I Contaminated zone b parameter I S. 300E+00 I 5.300E+OO I I !!CZ 

ROl3 Average annual wind speed 1m/sec) I 2.0001'::+00 I 2.000E:+OO I I WIND 

ROD Humidity in air (g/m**3) I not used I 8.000E+00 I I HUMID 

ROB Evapotranspiration coefficient ! 5.0001::-01 J 5.000E-Ol r I EVAl'TR 

R013 Precipitation (m/yr) I 1.000E+00 I 1.000E+00 I I PRECl!' 

ROD Irrigation tm/yr) I 2.000E-01 I 2.000E-01 I I RI 

ROB Irrigation mode I overhead I overhead I I mITCH 

R013 Runoff coefficient I :2. 000E-01 I 2.0001'::-01 I J R\DIOFF 

R013 Watershed area for nearby stream or pond (m**2) I 1.000E+06 I 1.000E+06 I I WAREA 

ROl3 Accuracy for waterlsoil computations I 1.000E-03 I :.000E-03 I I Ei?S 

I I I 
R014 Density of saturated zone !g/cm**3) I 1.5a~E:+OO 1.500E+00 , I DENSAQ 

ROH Saturated zone total porosity I (.000E-01 4. DOOE-G! I I TPSZ 

R014 Saturated zone effective porosity I 2. OODE-01 2.000E-01 I I EPSZ 

ROB Saturated zone field capacity I 2.000E-01 2.000&-01 I I rcsz 

RO:4 Saturated zone hydraulic conductivity (rn/yr) I 1.000E+02 1.000E+02 I I HCSZ 

R014 Saturated zone hydraulic gradient I 2.00CE-02 2.000E-02 I I HGWT 
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Summary UNC Suburban Resident Exposure Scenario (2012) - 25 mrem/yr 

File N: \HANK\l?ROJECTS\SHPACI<\RESRAD\SHPACK FILES\UNC200eSUB FARMER 25MR£M .1l2\D 

Site-Specific Parameter SU1l1l!1ary (continued) 

User Used by RESRAD Parameter 

Menu Parameter Input Default (If different from user input) Name 

R014 I Saturated zone b parameter I 5.300E+00 I 5.300E+00 I I as:?; 

R014 I Water table drop rate (m/yr) I 1.000E-03 J 1.000E-03 r r VWT 

R014 J Well pump intake depth (m below water table) I 1.000E+01 ! 1.000E+01 I I DWIBWl' 

R014 I Model: Nondispersion (NO) or Mass-Balance (MB) I ND I ND I I MODEL 

R014 I Well pumping rate (m**3/yr) I 2.500E+02 I 2.5001':+02 I I UW 

I I I I I 
ROlS I Number of unsaturated zone strata I 1 I 1 I ! NS 

ROlS I Unsat. zone 1, thickness (m) I 4.000£+00 I 4.000E+00 I I H(l) 

R01S 

ROIS 
I 
J 

Unsat. 

Unsat. 

zone 

zone 

1, 

1, 

soil density (g/cm'·3) 

total porosity 

I 1.500E+00 

I 4. OOOE-Ol 
I 
I 

1.500E+OO 

4.000£-01 

I 
I 

I DENSUZ(1) 

I TPUzr:) 
ROlS I Uneal. zone 1, effective porosity J 2.000E-01 I 2.000E-01 I I EPUZ(ll 

ROIS I Unsat. zone 1, field capacity r 2.000E-01 I 2.000E-01 I I FctJZ(l) 

ROIS I Unsat. zone 1, soil-specific b parameter I 5.300E+00 I 5.3001':+00 I I BUZ(l) 

ROIS I unsat. zone 1, hydraulic conductivity (m/yr) I 1. 000E+01 I 1.000E+01 J I HCUZ(l) 

I ! ! I I 
ROl6 I Distribution coefficients for Pa-231 I I I I 
ROl6 I Contaminated zone (cm**J/g) I 5.000E+Ol I 5.000£+01 I I DCNUCC( 2) 

R016 I Unsaturated zone 1 (c~**3/g) I 5.00()E+Ol I 5.000E+01 I I OCNUctJ{ 2,1) 

R01S I Saturated zone (cm**3/g) I 5.00ClE+Ol I 5.000E+01 I I OCNUCS( 2) 

R016 I Leach rate (/yrj I O.OOClE+OO I O.OOOE+OO I 3.319B-03 r ALEACH! 2) 

R016 I Solubility constant I O.OOOE+OO r O.OOOE+OO I not used I BOWBK( 2) 

I I I I I 
R01G I Distribution coefficients for u-234 I I I I 
R016 I Contaminated zone (cU'.*·3/g) I 5.000E+01 I 5.000E+01 I I DCNUCC( 6) 

ROl6 I Unsaturated zone 1 (cm"3/g) I 5.00CE+Ol I 5.000E+01 I I DCNUCD( 6,1) 

ROl6 J Saturated zone (cm**3/g) I 5.000E+Ol I 5.000E+Ol I I DCNUCS ( 6) 

R016 I Leach rate (/yr) J 0.0001':+00 I O.OOOE+OO J 3.319E-03 I ALEACH ( 6) 

R016 I Solubility constant I O.OOOE+OO I O.OOOE+OO I not used I BOWBK! 6) 

r I I I I 
ROIG I Distribution coefficients for U-235 I I I I 
RQ16 I Contaminated zone (cm**3/g1 J 5.000E+01 I 5.000£+01 I I DeNUCC( 7) 

R016 

ROlS 
I 
I 

Unsaturated zone 1 (cm**3/g) 

Saturated zone (cm**J/g) 

I 5.000E+01 

I 5.000E:+Ol 
I 
I 

5.000E+Ol 

5.000E+Ol 

! 
I 

I OCNUCU( 7,1) 

I DCNUCS( 7) 

R016 I Leach rate (/yr) I O.OOOS+OO I O.OOCE+OO I 3.319B-03 I ALEACH( 7) 

R016 I Solubility constant O.OOOg+OO I O.OOOB+OO I not used I S01OBK( 7) 

i I ! I 
R016 I Distribution coefficients for U-238 I I r 

R016 I Contaminated zone (cm*'3/g) 5.0001;;+01 I 5.000£+01 I I DCNUCC( 8) 

R016 I unsaturated zone 1 (cm**3/g) 5.000E+Ol I 5.000E+01 I I DCNUCU( 8,1) 

MIG I Saturated zone (cm**3/g) 5.000E+Ol i 5.000E+01 I I DCNUCS ( 8) 

R016 I Leach rate (fyr) O.OOOE+OO I O.OOOE"OO I 3.319E-03 I ALEACH! 8) 

R016 J Solubility constant 0.0001;+00 I O.OOOE:+OO I not used I S01OBK( 8) 

I J I I 
R016 I Distribution ccefficients for daughter Ac-227 r I I 
R016 I Contaminated zone (cm"3/g] 2.000E:+Ol I 2.000£+01 I I DeNUCC( 1) 

ROIS I Unsaturated zone 1 (cm"3/g) 2.000E+01 I 2.000£+01 I I DCNUCU ( 1. 1 ) 

R016 I Saturated zone (cm**3/g) 2.000E:+01 I 2.000E+01 I I OCNUCS( 1) 

R016 I Leach rate (/yr) O.OOOE+OO I O.OOOE+OO I B.24SE-03 r ALEACH( 1) 

ROlG I Solubility constant O.OOOE,+OO I 0.000£+00 I not used I SOLUBK( 1) 
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Site-Specific Parameter Sur.mary (continued) 

I I User Used by RESRAD 1 Parameter 

Menu I Parameter I Input Default I (If different from user input) I Name 

I I 
R016 I Distribution coefficients for daughter Pb-210 I I 
R016 I Contaminated zone (crn**3/g) I 1.000E+02 I 1.000E+02 I DeNOCCI 3) 

R016 I Unsaturated zone 1 (om"3/g) I 1,000£+02 I 1.000£+02 I DCNUCO I 3,1) 

R016 I Saturated zone (cm··3/g) I 1.000E+02 I 1.000£+02 I DCNUCS( 3) 

1'{016 I Leach rate (/yr) I O.OOOE+OO I O,OOOE+OO I 1.663E:-03 ALEACH( 3) 

R016 I Solubility constant I O.OOOE+OO I O.OOOE+OO I not used SOLUSK( 3) 

I I I I 
R016 I Distribution coefficients for daughter Ra-226 I I I 
R016 I Contaminated zone (cm·-3/g) I /,OOOE+Ol I 7.000E+01 I DeNUCCI 4) 

R016 I Unsaturated zone 1 (em"3/g) I 7,0001>+01 I 7.000E+01 I DCNUCU( 4,1) 

R016 I Saturated zone (cmoo3/g) I 7.000E+01 I 7,000E+01 I DCNUCS( 4) 

R016 I Leach rate (/yr) I O.OOOE+OO I O.OOOE+OO I 2.374£-03 ALEACH{ 4) 

R016 I Solubility constant I O.OOOE+OO I O.OOOE+OO J not used SOLUBKI 4) 

I I I I 
R016 I Distribution coefficients for daughter Th-230 I I I 
R016 I Contaminated zone (em A'3/g) I 6.000£+04 I 6,000E+04 I DCNUCC{ 5) 

R016 I unsaturated zone 1 (cm**3/g) I 6.000£+04 I 6.000£+04 I DCNUCU( 5,1) 

R016 I Saturated zone (cm**3/g) I 6.00CE+04 I 6.000£+04 I DeNUCSI 5) 

R016 I Leach rate (/yr) I 0,0008+00 I O,OOOE+OO f 2.778E-06 ALEACHI 5) 

R016 I Solubility constant I 0.000£+00 I O. OOOE+OO I not used SOLUSK{ 5) 

I I I I 
R017 I Inhalation rate (m*-3/yr) I 8.400E+03 I 8,400E+03 I INflALR 

R017 I Mass loading for inhalation (g/m**3) I 1.000E-04 I 1.000E-04 I MLINH 

R017 I Exposure duration I 3,OOOE+01 I 3.000E+01 I I ED 

ROl7 I Shielding factor, inhalation I 4.0008-01 I 4.000£-01 I I SHE'3 

R011 I Shielding factor, external gamma I 7.0008-01 I 7.000E-01 I I SHFl 
R017 I Fraction of time spent indoors I 6,800:;;-01 I 5.000£-01 I I FIND 

Rel? I Fraction of time spent outdoors Ion site) I 1.2003-01 I 2.500E-Ol i I roTD 

R017 I Shape factor flag, external gamma I 1.000~+OO I 1.000E+00 I >0 shows circular AREA. I FS 

R017 I Radii of shape factor array (used if FS -1) : I I I I 
R017 I Outer annular radius (m), ring 1: I not used J 5. 000E+01 I I RAO_SHAPE! 1) 
ROll ! Outer annular radius (m), ring 2: I not used I 7. 071E+01 I I RAD_SHAE'£! 2) 

R017 I Outer anr.ular radius (m), ring 3: I not used I O,OOOE+OO I I RAD_SHAPE( 3) 

R017 I Outer annular radius (m), ring 4: I not used I 0,0001>+00 I I RAD_SHAPEI 4) 
R011 I Outer annular radius 1m), ring 5: I not used I O.OOOE+OO I I RAD_SHAPE:( 5) 

ROn I Outer annular radius (m), ring 6: I not used I 0.000£+00 I I RAD_SHAPE( 6) 

R017 I Outer annular radius (m), ring ? : I not used I 0.000£+00 I I RAD_SHAPE( 7) 

R017 I Outer annular radius 1m), ring 8: I not u"ed I O.OOOE-I-OO I I RAD_SHAPEI 8) 

R017 I Outer annular radius (ml, ring 9: I not used I O.OOOE+OO I I RAD_SHAPE( 9) 

ROll I Outer annular radius (m), ring 10: I not used I O.OOOE+OO I I RAD_SHAPE(lO) 

R017 I Outer annular radius 1m), ring 11: I not used I 0.000£+00 I , RAD_SHAPE ( 11) 

R017 I Outer annular radius (m), ring 12: I not used I O.OOOE+OO I RAD_SHAI?.E(12) 

I J I I 



RESRAD, V~rsion 6.5 T~ Limit - ISO days 06/06/2012 16:19 Page 

summary ONe Suburban Resident gxposure Scenario (2012) - 25 mrem/yr 

File N:\HANK\PROJECTS\SHPACK\RSSRAD\SHPACK FILES\UNC2008SUB FARMER 25MREM.RAD 

Site-Specific Parameter Summary (continued) 

User Used by RESRAD Parameter 

Menu Parameter Input Default (If different from user input) Name 

Ron I Fractions of annular areas within AREA: I I I I 

ROll I Ring 1 I not used I 1. OOOE+OO I I FRACA( 1) 


ROl? I Ring 2 I not used I 2. 732E-01 I I mACA ( 2) 

Ron Ring 3 not used r O.OOOE+OO I I FRACA( 31I I 
R017 Ring 4 I not used I 0.00011:+00 I r FRACA: 4JI 
ROl7 Ring 5 I not used I O.OOOE+OO I I PRACA( 5)I 
ROl? Ring 6 I not used I O.OOOE+OO I I FRACA( 6)r 
R017 I Ring 7 I not used J O.OOOE+OO I I FRACA( 7) 

Ron I Ring a I not used I O.OOOE+OO I I FRACA( 8) 

R017 Ring 9 not used I D.OOOE+OO I I FRACA! 9)I I 
ROl7 Ring 10 not used I O.OOOE+OO r I FRACA(10)r I 
R017 Ring 11 I not used I 0.000£+00 I I FRACA(ll)I 
R017 I Ring 12 I not used I O.OOOE+OD I I FRACA(121 

! I I I I 
R018 I Fruits, vegetables and grain consumption (kg/yr) I 1.600£+02 I 1. 600E+02 I I DIET (1) 

R018 Leafy vegetable consumption (kg/yr) 1.400E+Ol I 1.400E+01 I I DIET (21 I I 
ROlS I Milk consumption (L/yr) I not used I 9.200E+01 I I DIET(3) 

R018 Meat and poultry consumption (kg/yrl I not used I 6.300E+Ol I I DIET(4)I 
R018 I Fish consumption (kq/yr) r not used I 5.400E+00 I I DIET(S) 

,,018 Other seafood consumption lkg/yr) I not used I 9.00011:-01 I I DIET (6)I 
R018 I Soil ingestion rate (g/yrj I 3. 650E+Ol I 3.650E+01 I I SOIL 

R018 I Drinking water intake (L/yr) I not used I S.100E+02 I I Dwr 

R018 [ ContaminatiOn fraction of drinking water I not used I 1. OOOE+OO I I FDW 

R018 Contamination fraction of household water not used I 1. OOOE+OO I I FHHWI I 
R018 Contamination fraction of livestock water I not used I 1.000E+00 I I FLWI 
R018 I Contamination fraction of irrigation water I 0.000£+00 I 1.000£+00 I I FIRW 

R018 I Contamination fraction of aquatic food I not used I 5.000E-01 I I E'R9 

R018 I Contamination fraction of plant food I LOODE-Ol 1-1 I I FPLANT 

R018 I Contamination fract1or. of meat I [lot .lsed 1-1 I I FMEAT 

R018 Contamination fraction of milk I not <jsed H I I £'MILK 


I I I I f 

ROB I Livestock fodder intake for meat (kg/day) I not lJsed I 6.800£+01 I I LFI5 


I 

R019 I LivestOCk fodder intake for milk (kg/day) I not llsed I 5.S001;;+01 I I LFI6 

R019 I Livestock water intake for meat (L/day) I not used I 5.000E+01 I I LlfI5 

R019 Livestock water intake for milk (L/day) I not used I 1.600£+02 I I LWI6I 
R019 I Livestock soil intake (kg/day) I not used I 5.000E-01 I f LSI 

R019 Mass loading for foliar deposition (g/m**3) I 1. OOO£:w04 I 1.000;:;-04 I I MLFDI 
R019 I Depth of soil mixing layer (m) I 1.500£-01 I 1.500E-01 I I OM 

R019 I Depth of roots (m) I 9.000£-01 I 9.000E-01 I I DROOT 

R019 Drinking water fraction from ground water not used I 1.000£+00 I I FGWDWI I 
R019 I Household water fraction frore ground water I not used I 1.000&+00 I I FGWHH 

ROl9 Livestock water fraction from ground water I not used I 1.000E+00 I I FGWLWI 
ROl9 I Irrigation fraction from ground water I O.ODOE+OO I 1.000E+00 I I FGWIR 

I I I I I 
R19B I Wet weight crop yield for ~on-Leafy (kg/m"2) I 7.000E-01 I 7.000E-01 I I YV(l) 

R19B I Wet weight orop yield for Leafy (kg/mH 21 I 1.500£:+00 1.500e:+00 r I YV(2) 

R19B Wet weight crop yield for Podder (kg/m**2) I not used 1.l00E+()0 I I YV(3}I 
R198 I Gcowing Season for Non-Leafy (years) I 1. 700E-01 1. 700E-01 I I TEll) 

R19B Growing Seaso~ for Leafy (years) I 2.500E-01 2.500S-01 I I TE (2)I 
R193 I Growing Season for Fodder (years) I not used S.OOOE-02 I I TE(3) 
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Site-Specific Parameter Summary (continued) 

User Used by RESRAD I?arameter 

Menll Parameter Input Default iIf different from user input) Name 

R19S I Translocation Factor for Non-Leafy I I.OOOE-Ol J 1.000E-Ol ! TIV(l) 

RI9B I Translocation Factor for Leafy I 1.000E+OO I 1.000NOD I TIV(2) 

RI9B J Translocation Factor for Fodder I not used I 1.000E+00 I TIV(3) 

R19B I Dry Foliar Interception Fraction for Non-Leafy I 2.500E-Ol I 2.5008-01 I RDRY(l) 

RI9B I Dry Foliar Interception Fraction for Leafy I 2.51l0E-Ol I 2.500E-Ol I I RDRY(2) 

R19s I Dry Foliar Interception Fraction for Fodder I not used I 2.500E-01 I I RCR"!(3) 

RI9B I We~ Foliar Interception Fraction for Non-Leafy I 2.S()OE-01 I 2.500E-01 I I RWET(l) 

RI9a I Wet Foliar Interception Fraction for Leafy I 2.S00E-Ol I 2.500E-01 I I RWI1:T(2) 

RI9S I Wet Foliar Interception Fraction for Fodder I not used I 2.500£-01 I I RW£T(3) 

R19B I Weathering Removal Constant for Vegetation I 2.000E+01 J 2.000&+01 I I .."LAM 

J J I I I 
C14 I C-12 concentration 1n water Ig/crn**3) I not used I 2.000E-05 I I C12~-rR 
C14 r C-12 concentration in contaminated soil Ig/g) I not used I 3.000E-02 I I C12CZ 

C14 I Fraction of vegetation carbon from soil I not used I 2.000E-02 I I CSOlL 

Cl4 I Fraction of vegetation carbon from air I not used I 9.800E-01 I I CAlR 

C14 I C-14 evasion layer thickness in soil (m) I not used I 3.000E-Ol I I DMC 

C14 I C-14 evasion flux rate from soil (l/secl I not used I 1.000E-07 I I EVSN 

C14 I C-12 evasion flux rate from soil II/sec] I not used I 1.000E-10 I I REVSN 

C14 I Fraction of grain in beef cattle feed I not used I 8.00DE-01 I I AVFG4 

C14 I Fraction of grain in milk cow feed I not used J 2.000£-01 I I AVFG5 

I I I I I 
STOR I Storage times of contaminated foodstuffs Idays): I I I I 
STOR I Fruits, non-leafy vegetables, and grain I 1.400E+Ol I 1. 400E+Ol I I STOR_Tll) 

STOR I Leafy vegetables I 1.000E+00 I 1. 000£+00 I I STOR_T(2) 

STOR I Milk I 1.000E+00 I 1.000£+00 I I STOR](3) 

STOR I Meat and poultry I 2.000E+01 I 2.000E+Ol I I STOR_T(4) 

STOR [ Fish I 7.000E+00 I i.OOOE+OO I [ STOR_TIS) 

STOR I Crustacea and mollusks I 7.000E+00 I 7.000£+00 I I STOR_T(6) 

STOR I Well water I 1.000E+OO I 1.000E+00 I I STOR_T(1) 

STOR I Surface water I 1.000E+OO I 1.000E+00 I I STOR_T!!!) 

STOR I Livestock fodder I 4.50011:+01 I 4.500E+Ol I I STOR_T(9) 

I I I I I 
R02l I Thickness of building foundation (m) I not used I 1.500E-Ol I I FLOORl 

ROn I Bulk density of building foundation (gicm**3) I not used I 2.400£+00 I I DENSFL 

R02I I Total porosity of the cover material I not used I 4.000£-01 I I TPCV 

R021 I Total porosity of the building foundation I not used I 1.000E-01 I I TPE"L 

R02l I Volumetric water content of the cover material I not used I 5.000E-02 I I I?H2OCV 

R021 I Volumetric water content of the foundation I not 'lsed I 3.000E-02 I I?H20FLJ 
R021 I Diffusion coef!icient for radon gas 1m/sec): I 1 I I 
R021 I in cover material I not used I 2.000£-06 I I DIFCV 


R02l I in foundation material I not used I 3.000&-07 I I DIFFL 


R02l I in contaminated zone soil I not used [ 2.000&-06 I I DIFCZ 


R021 I Radon vertical dimension of mixing (m) I not used I 2.000&+00 I I HMIX 


R021 I Average building air exchange rate (l/hr) I not Ilsed I 5.000E-Ol I I REXG 


Ron I Height of the building (rOOm) Iml I not Ilsed I 2.500E+00 I I HHM 

R021 I BClildinq interiOr area factor I not used I 0.00011:+00 I I FAl 


R02l I B:;ildinq depth below ground surface (!Ill I not used 1-1. OCOE+OO I DMFL 


R02l I Emanating power of Rn-222 gas J not used 1 2.5001':-01 I EMANA{l) 


R021 I Emanating power of Rn-220 gas I not used I I.S00E-01 I EMANA(2) 


I I I I 
TITL I Number of graphical time points I 32 I I NI?TS 



RESRAn t version 6.5 Ti1 Limit 180 days 06/06/2012 16:19 Page 10 

Summary UNC Suburban Resident ExpOsure Scenario (2012) - 25 mrem/yr 

file N:\HANK\PROJECTS\SHPACK\RESRAn\SHPACK FILES\UNC200SSUB FARMER 25MREM.RAD 

Site-Specific Param.!ter Summary I continued) 

Menu Parameter 

User 

Input Default 

Used by RESRAD 

(If different from user input I 

Parameter 

Name 

TIl'L 

TI71 

Maximum number of integration points for dose 

Maximum number of integration points for risk 

17 LYMAX 

KYMAX 

Summary of Pathway Selections 

pathway User Selection 

external gamma 

2 inhalation (w/o radon} r 
3 plant ingestion I 

meat ingestion I 
5 milk ingestion I 
6 aquatic foods I 
7 drinking water J 
8 soil ingestion I 
9 radon I 
Find peak pathway doses I 

active 

active 

active 

suppressed 

suppressed 

suppressed 

suppressed 

active 

suppressed 

active 
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Sumwary UNe Suburban Resident Exposure Scenario (20121 25 mrem/yr 

rUe N: \HANK\PROJECTS\SHPACK\RESRAD\SIlJ?ACK rILESWtlC200aSUB rARME:R 25MREM. RAn 

Contaminated Zone Dimensions Initial Soil Con';entrations, pCi/g 

Area: 1000.00 square meters !?a-231 3.700E-04 

Th.ickness: 2.00 meters 0-234 1.000E+00 

Cover Depth: 0.00 meters U-235 3.700£-02 

U-238 8.500E-03 

Total Dose TDOSE(t), mrem/yr 

Basic Radiation Dose Limit - 2. SOOEfOl mremJyr 

Total Mixture Sum M(t) - rraction of Basic: Dose l,imit Received at Time It) 

t [years): O.OOOE+OO 1.000&+00 3.000E+00 1.000E+01 3.000£+01 1.000&+02 3.QOOE+02 1.000£+03 

TDOSE(t) : 4.450E-02 4.439£-02 4.415&-02 4.331&-02 4.084&-02 3.284£-02 1.795&-02 4.654£-03 

Mltl: 1.780&-03 1.775E-03 1.766£-03 1.732£-03 1.634&-03 1.314E-03 7.179&-04 1. 862E-04 

Maxim'Jm TDOSE(t): 4.450E-02 mrem/yr at t 0.000&+00 years 



- -

--- - -------
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Summary UNe Suburban Resident E~posure Scenario (20121 - 25 mrem/yr 


File N: \HANK\PROJECTS\SHPACK\RESRAD\SHPACK FILF;S\UNC200aSUB FARMER 25MREM. RAD 


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


As mrem/yr and Fraction of Total Dose At t 0.000£+00 years 


Water Independent Pat;....ays (Inhalation excludes radon) 


Ground Inhalation Radon Plant Meat Milk Soil 

Radio-

Nuclide mrem/yr fracto mrem/yr fracto mrem/yr fract. mrem/yr fract. mrem/yr fract. mremJyr fracto mrem/yr fract. 

Pa-23l ~.4l4E-05 0.0010 2.247E-05 0.0005 O.OOO£+CO 0.0000 6. 858E-04 0.0154 0.000£+00 0.0000 0.000£+00 0.0000 1.168£-04 0.0026 

U-234 2.218E-04 0.0050 5.1860:-03 0.1300 0.000£,,"00 0.0000 1.2301::-02 0.2763 0.000£+00 0.0000 0.000£+00 0.0000 8.250B-03 0.1854 

U-235 1.526£-02 0.3430 1.995£-04 0.0045 0.000£+00 0.0000 4. 305£-04 0.0097 0.000£+00 0.0000 0.000£+00 0.0000 2.885E-04 0.0065 

U-238 6.893E-04 0.0155 4.399£-05 0.0010 0.000£+00 0.0000 9.924£-05 0.0022 0.00011.+00 0.0000 0.0000:+00 0.0000 6.65811.-05 0.0015 
: ==­

Total 1. 622E-02 0.3644 6.052£-03 0.1360 0.000£+00 0.0000 1.351£-02 0.3036 O.OOOE+OO 0.0000 0.000£+00 0.0000 8.722£-03 0.1960 

Total Dose Contributions TDOSE(i,p,t) fl,r Individual Radionuclides (il and Pathways (p) 


As mrem/yr and Fraction of Total Dose At t - 0.000£+00 years 


Water Dependent Pathways 


Water Fish Radon Plant Meat Milk All Pathways* 

Radio-

Nuclide mremJyr fracto mrem/yr fracto mrem/yr fracto mrem/yr fracto raremJyr fracto mrem/yr fr(1c':. ...rem/yr f:tact. 

Pa-231 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE:+OO 0.0000 O.OOOE+OO 0.0000 O.ooOE+OO 0.0000 8.693E-04 0.0195 

U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 C-.OOOE-I-OO 0.0000 O.OOOE+OO O.COOO O.OOOE+OO o.aooo 2. 655E:-02 0.5967 

U-235 O.OOOE+OO 0.0000 0.000&+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 1.6180:-02 0.3636 

U-238 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO O.OCOO O.OOOE+OO 0.0000 8.990E-04 0.0202 
=--¥'~~ =~-

Total O.OOOE+OO 0.0000 0.000&+00 0.0000 0.000&+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.450E-02 1.0000 

'Sum of all water independent and dependent pathways. 
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Summary UNC Suburban Resident Exposure Scenario 12012) - 25 mrem/yr 

File N:\HANK\PROJECTS\SHPACK\RESRAD\SHPACK FILES\UNC2008SUB FARMER 25MREM.RAD 

Total Dose Contributions TDOSEli,p,t) for Individual Radionuclides Ii) and Pathways 

As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years 

Ip) 

Water Independent Path"ays IInhalation exc:ludes radon) 

Radio-

Nuclide 

Ground 

mrem/yr fracto 

Inhalatioll 

mrem/yr fracto 

Radon 

mrem/yr fracto 

Plant 

mrem/yr fracto 

Meat 

mrem/yr fracto 

Milk 

mrem/yr fracto 

Soil 

mrem/yr fracto 

Pa-231 

U-234 

U-235 

U-238 

5.624E-05 0.0013 

2.211E-04 0.0050 

1. 521E-02 0.3427 

6.870E-04 0.0155 

2.573E-05 0.0006 

5.767E-03 0.1299 

1.989E-04 0.0045 

4.383E-05 0.0010 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

6.910E-04 0.0156 

1.226E-02 0.2761 

4.305E-04 0.0097 

9.891E-05 0.0022 

O.OOOE+OO 0.0000 

C.OOOE+OO 0.0000 

C.OOOE+OO 0.0000 

C.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

1. 213E-04 0.0027 

8.223E-03 0.1853 

2.878E-04 0.0065 

6.636E-05 0.0015 

Total 1. 618E-02 0.3645 6.035E-03 0.1360 O.OOOE+OO 0.0000 1.348E-02 0.3036 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.698E-03 0.1960 

Total Dose Contributions TDOSEli,p,t) for Individual Radionuclides Ii) and Pathways 

As mrem/yr and Fraction of Total Dose At t - 1.000E+00 years 

Ipl 

Water Dependent Pathways 

Radio-

Nuclide 

Water 

mrem/yr fracto 

Fish 

mrem/yr fract. 

Radon 

mrem/yr fract. 

Plant 

mrem/yr fracto 

Meat 

mrem/yr fracto 

Milk 

mrem/yr fracto 

All Pathways· 

mrem/yr fracto 

Pa-231 

U-234 

U-235 

U-236 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O. OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

8.943E-04 0.0201 

2.647E-02 0.5963 

1. 613E-02 0.3634 

8.961E-04 0.0202 

Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.439E-02 1.0000 

·Sum of all water independent and dependent pathways. 



--- -
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Su~mary UNC Suburban Resident Exposure Scenario (2012) - 25 mrem/yr 

file N:\HANK\PROJECTS\SH?ACK\RESRAD\SHPACK FILES\UNC2008SUB FAR~ER 25MREv..ru\D 

Total Dose Contributions TDOSEli,p,tl for Individual Radionuclides (1) and Pathways (p) 


As mrem/yr and fraction of Total DOse At t ~ 3.000E+00 years 


Water Independent Path1<ays (Inhalation excludes radon) 


Ground Ir:halation Radon Plant Meat Milk Soil 

Radio-

Nuclide mrem/yr fracto mrem/yr fracto mrem/yr fracto mrem/yr fracto mrem/yr fract. mrem/yr fra.:t. mrem/yr fracto 

Pa-231 7.891£-05 0.0018 3.183E-05 0.0007 O.OOOE+OO 0.0000 1.001E-04 0.0159 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.297£-04 0.0029 

u-234 2.198£-04 O.OOSO 5.729E-03 0.1298 0.000£+00 0.0000 1.217E-02 0.2758 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.169E-03 0.1850 

U-235 1. 511E-02 0.3423 1.971E-04 0.0045 0.000£+00 0.0000 4.306E-04 0.0098 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.864E-04 0.0065 

U-238 6.824E-04 0.0155 4. 354E-05 0.0010 O.OOOE+OO 0.0000 9.926£-05 0.0022 O.OOOE+OO 0.0000 0.0001':+00 0.0000 6. 592E-05 0.0015 

Total 1.609E-02 0.3645 6.002E-03 0.1359 O.OOOE+QO 0.0000 1.340E-02 0.3036 L OOOE+OO O. 0000 0.000£+00 0.0000 8.651E:-03 0.1959 

Total Dose Contriblltions TOOSEri,p,t) !'or Individual Rac!icnuclides (1i and Pathways (Pi 


As mrem/yr and Fraction of Total Dose At t - 3.000E+OO years 


Water Dependent Pathways 


Water Fish Radon Plant Meat Milk All Pathways* 

Radio-

Nuclide mrem/yr fracto mrem/yr fracto mrem/yr fracto mrem/yr fracto mrem/yr tract. C1Iem/yr tract. mrem/yr fracto 

l?a-231 0.000£+00 0.0000 0.0001':+00 0.0000 0.0001':+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0001':+00 O.OCOO 9.405E-04 0.0213 

U-234 0.000£+00 0.0000 0.0001':+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0001':+00 C.COOO O.OOOE+OO 0.0000 2.629<:-02 0.5955 

U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0001':+00 0.0000 1. 603E-02 0.3630 

U-238 O.OOOE:+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO o.aooo O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 8.901E-04 0.0202 

Total O.OOOE+OO 0.0000 0.000£+00 O.GOOO O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 4.415E-02 1.0000 

·Sum of all water independent and dependent pathways. 
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Su~rnary UNe Suburban Resident Exposure Scenario (2012) 2:, mrem/yr 

File N: \HANK\PROJECTS\SHPACK\RESRAD\SH?ACK FILE:S\UNC200ErSUa FARMER 25MREM. FJ\J) 

Total Dose Contributions TDOSE{i,p,tl for :ndividual Radionuclides Ii) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t 1.000E'·01 yearsg 

Water Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk Soil 

Radio-

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

Pa-231 1.440E-04 0.0033 4.932£-05 0.0011 O.OOOE+OO 0.0000 7.236E-04 0.0161 0.0008+00 0.0000 0.0008+00 0.0000 1. 534E-04 0.0035 

U-234 2.159E-04 0.0050 5.598E-03 0.1293 0.0008+00 0.0000 1.190£-02 0.2741 O.OOOE+OO 0.0000 0.000&+00 0.0000 1.9821':-03 0.1843 

U-23S 1.4778-02 0.3410 1. 936E-04 0.0045 O.OOOE+OO 0.0000 4.311E-04 0.0100 0.0008+00 0.0000 O.OOOE+OO 0.0000 2.819E-04 0.0065 

U-238 6.6678-04 0.0154 4.254£-05 0.0010 0.000&+00 0.0000 9.600£-05 0.0022 O.OOOE+OO 0.0000 0.000£+00 0.0000 6. 441E-05 0.0015 

Total 1.519&-02 0.3647 5.8948-03 0.1359 0.0008+00 0.0000 1.315E-02 0.3036 iJ.OOOE+OO 0.0000 0.000£+00 0.0000 8.4B2£-03 0.1959 

Total Dose Contributions TDQS£(i,p,tl :~or Individual Radionuclides (i) and pathways (p) 


As mrem/yr and Fraction o:E Total Dose At taL 000E+01 years 


Water Dependent Pathways 


Water Fish Radon . Plant Meat Milk All Pathways" 

Radio-

Nuclide mrem/yr fracto mrem/yr fract. mrern/yr fracto mrem/yr fract. mrem/yr fracto mrem/yr fracto mrem/yr fract. 

Pa-231 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 1.010E-03 0.0247 

U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOO~+OO O.MOO 2. 569E-02 0.5933 

U-235 0.0001':+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.567£-02 0.3619 

U-238 O.OOOE+QO 0.0000 0.000£+00 0.0000 O.OOOE:+OO 0.0000 0.0008+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 8.691E-04 0.0201 

:rotal 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 o,.OOOE+OO O.OOOC O.OOOE+OO 0.0000 4.331E-02 1.0000 

'Sum of all water independent and dependent pathways. 

FILE:S\UNC200ErSUa
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Summary UNC Suburban Resident Exposure Scenario (2012) 25 mrem/yr 

File N:\HANK\PROJECTS\SHPACK\RESRAD\SHPACK FILES\UNC2006SUB FARMER 2SMREM.RAD 

Total Dose Contributions TDOSE:(i,p,t) for Individual Radi,onuclidas Ii) and Pathways {PI 


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


Water Independent Path'.ays (Inhalation excludes radon) 

Ground Inhalation Radon plant Meat Milk Soil 

Radio-

Nuclide mrem/yr fracto mrem/yr fracto mrem/yr fracto mrem/yr fracto mrem/yr fracto mrem/yr fra·:t. mrem/yr fracto 

Pa-231 2. 459E-04 0.0060 7.638E-05 0.0019 O.OOOE+OO 0.0000 7.429E-04 0.OH!2 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.S77E-04 0.0046 

U-234 2.111E-04 0.0052 S.241E-03 0.1283 0.000&+00 0.0000 1.113&-02 0.2726 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.472&-03 0.1829 

(1-235 1.383E-02 0.3386 1. 840E-04 0.0045 O.OOOE+OO 0.0000 4.337E-04 0.0106 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.709E-04 0.0066 

U-238 6.239&-04 0.0153 3.9alE-05 0.0010 O.OOOEtOO 0.0000 8. 984E-05 0.0022 O.OOOE+OO 0.0000 O.OOOE+OO 0.01l00 6.028E-05 0.0015 

Total 1.491E-02 0.3650 5.541E-03 0.1357 a.OOOE+OO 0.0000 1.240E-02 0.3036 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.991E-03 0.1957 

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


As mrem/yr and Fraction of Total Dose At t ~ 3. 000E+01 years 


Water Dependent Pathways 

liater Fish Radon Plant Meat Milk All E'athways* 

Radio-

Nuclide mrem/yr fracto mrem/yr fract. mrem/yr fracto mrem/yr fract. mrem/yr fract. mrem/yr fracto mrem/yr Eract. 

Pa-231 0.0008+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.Z53E-03 0.0307 

U-234 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+QO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.406E-02 0.5891 

U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1. 472£-02 0.3603 

U-238 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.DODE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 a.139E-04 0.0199 

== ­
Total O.OOOE+OO 0.0000 O.OOOE+DO 0.0000 0.000£+00 0.0000 O.OOOEtOC 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.0B4£-02 1.0000 

'Sum of all water independent and dependent pathways. 
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Summary UNC Suburban Resident Exposure Scenario (20121 25 mrem/yr 

~ile N:\HANK\PROJECTS\SHPACK\RESRAD\SHPACK FILES\UNC200aSUB FARMER 2SMREM.~AD 

Total Dose Contributions TDOSEli,p,t) for Individual Radionuclldes (il and Pathways (pI 


As mremiyr and ,'raction of Total Dose At t 8 1.000E+02 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 tract. mrem/yr tract. mrem/yr tract. mrem/yr fracto 

Pa-231 2.695£-04 0.0082 8.084£-05 0.0025 0.000::+00 0.0000 6.324£-04 0.0193 O.OOOE+OO 0.0000 0.000£+00 0.0000 1.784£-04 0.0054 

\1-234 2.557£-04 0.0078 4.162£-03 0.1267 0.000£+00 0.0000 8.854E-03 0.2696 0.000£+00 0.0000 0.000£+00 0.0000 5.933£-03 0.1807 

U-235 1.100E-02 0.3349 1. 569£::-04 0.004B 0.000£+00 0.0000 4.355E:-04 0.0133 0.000£+00 0.0000 0.000£+00 0.0000 2.399E-04 0.0073 

U-238 4.946E-04 0.0151 3.157E-05 0.0010 0.000£+00 0.0000 1.123£-05 0.0022 0.000£+00 0.0000 0.000£+00 0.0000 4.779£-05 0.0015 

Total 1.202E:-()2 0.3659 4.431£-03 0.1349 0.000£+00 0.0000 9.993E-03 0.3043 I). 000£+00 0.0000 O.OOOE+OO 0.0000 6.399E-03 0.1949 

Total Dose Contributions TDOS£(i,p,t) for Individual Radionuclides lil and Pathways Ipl 


As mrem/yr and Fraction 0: Total Dose At t = 1.000£+02 years 


Water ~,pendent Pathways 

water Fisn Radon plant Meat Milk All Pathways" 

Radio-

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

Pa-231 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 1.161E-03 0.0354 

U-234 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 C·.OOOE+OO 0.0000 0.000£+00 0.0000 1. 920E-02 0.5848 

0-235 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 1.183£-02 0.3602 

0-238 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO O. 0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 6.452£-04 0.0196 

Total 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000;::+00 0.0000 0.000£+00 0.0000 3.284£-02 1.0000 

'Sum 0: all water independent and dependent pathways. 
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Summary UNC Suburban Resident Exposure Scenario (20l2J - 2:, mrem/yr 

File N: \HANK\I'ROJECTS\SHPACK\RESRA::l\SHPACK FILES\UNC200IlSUB FARMER 25MREM. RAe 

70tal Cose Contributions TDOSEii,p,tJ 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 

Radio-

Nuclide mrem/yr fracto mrem/yr fracto mrem/yr fracto rnrem/yr fracto mrem/yr fracto mrem/yr fre,ct. mrem/yr fracto 

Pa-23l 1.413E-04 0.0019 4.231E-05 0.0024 O.OOOE+OO 0.0000 3.261E-04 0.0182 O.OOOE+OO 0.0000 O.OOOE+Oa 0.0000 9.274E-05 0.0052 

U-234 6. 662E-04 0.0371 2.160E-03 0.1204 0.0001::+00 0.0000 4.746E-03 0.2644 a.OOOE+OO C.OOOO O.OOOE+OO D.COOO 3.093E-03 0.1724 

U-235 5.722E-03 0.318e 9.868E-05 0.0055 O.OOOE+OO 0.0000 3.6241::-04 0.0202 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.62BE-04 0.0091 

0-238 2.546£-04 0.0142 1.626£-05 0.0009 0.0001::+00 0.0000 3.670£-05 0.0020 O.OOOE+OO 0.0000 0.000£+00 0.0000 2.462E-05 0.0014 

Total 6.784E-03 0.3780 2.318E-03 0.1291 O.OOOE+OO 0.0000 5.471E-03 0.3049 O.OOOE+OO 0.0000 0.000£+00 0.0000 3.373£-03 0.18BO 

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


As mrem/yr and Fraction o;E Total Dose At t - 3.000E+02 years 


Water Dependent Pathways 


Water Fish Radon Plant Meat Milk All Pathways' 

Radio-

Nuclide mrem/yr fracto mrem/yr i'ract. mrem/yr fract. mrem/yr fracto mrem/yr fracto mrem/yr fracto mrem/yr fracto 

Pa-231 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.025£-04 0.0336 

U-234 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 1.067E-02 0.5943 

U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE"'OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 6.346E-03 0.3536 

U-238 O.OOOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000::+00 0.0000 O.OOOE+OO 0.0000 3.322E-04 0.0185 

- ..=~ 
Total O.ooOE+OO 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 1.795E-02 1.0000 

*Sum of all water independent and dependent pathways. 
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Surrmary UNC Suburban Resident Exposure Scenario (2012) - 25 mrem/yr 

File N: \I!ANK\PROJECTS\SHPACI(\RESRAO\SHPACK FILES\UNC200~:SUB FARMER 25MREM. RAe 

Total DO$e Contributions TDOS£{i,p,t) for Individual Radionucl1des [i) and Pathways (p) 


As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years 


liater Independent Pathways (Inhalation excludes radon) 

Ground Inhalation Radon Plant Meat Milk. Soil 

Radio-

Nuclide rnrem/yr fracto mrem/yr fract. mrem/yr fracto mrem/yr fracto mrem/yr fracto mrem/yr fract. mrern/yr fract. 

Pa-231 1.364E-050.0029 4.083£-06 0.0009 0.000£+00 0.0000 3.147£-05 0.0068 0.000£+00 0.0000 0.000£+00 O.COOO 8.950£:-06 0.0019 

0-234 2.016£-03 0.4331 2.463£:-04 0.0529 O.OOOE+OC 0.0000 1.17!;E-03 0.2524 0.000£+00 0.0000 0.000£+00 0.0000 4.1$6>:-04 0.0899 

U-235 5.808E-04 0.1249 1. 516E-05 0.0034 O.OOOE+OO 0.0000 8.24GE-05 0.0177 0.000£+00 0.0000 0.000£+00 O.COOO 2. 929E-05 0.0063 

U-238 2.495E-05 0.0054 1.597E-06 0.0003 O.OOOE+QO 0.0000 3.606E-060.0008 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.4l7E-06 0.0005 

Total 2.635E-03 0.5662 2.677£:-04 0.0575 0.000£:+00 0.0000 1.292E-03 0.2716 0.000£+00 0.0000 O.OOCE+OO 0.0000 4.592E-04 0.0987 

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 fracto mrem/yr fracto mrem/yr fracto mrem/yr fracto mrem/yr fracto mrem/yr fracto mrem/yr fracto 

----- ._-­
Pa-231 O.OOOE+OO 0.0000 O.OOOE+OO O.COOO O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£:+00 0.0000 0.000£:+00 0.0000 5.914£-05 0.0125 

U-234 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE:+OO 0.0000 O.OOOE+OO 0.0000 3.a55E-03 0.S283 

U-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 O.ODOO 7.063E-04 0.1522 

U-238 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 3.257£-05 0.0070 

Total 0.000£+00 0.0000 0.000£+00 0.0000 O.OOOE+OO 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 4.654£-03 1.0000 

·Sum of all water independent and dependent pa~hways. 
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Summary UNC Suburban Resident Exposure Scenario (2012) 25 mrem/yr 

rile N: \HA.'>lK\PROJECTS\SHE'ACK\RE:SRAD\SHPACK FlLES\UNC200IlSUB FARMER 25MREM. RAD 

Dose/Source Ratios Summed Over All Pathways 


Parent and Progeny PrinCipal RadionucUde Contributions Indicated 


Parent Product Thread DSR(j,t) At TiillB in Years (mrem/yrl/(pCi/g) 

(i) (j) Fraction O.OOOE+OO 1.000E~OO 3.000£+00 1.OCOE+Ol 3.000E+01 1.000£+02 3.000E+02 1.000£+03 

Pa-231 Pa-231 1.0008+00 2.309£+00 2.301E+00 2.266E+OO 2.233£+00 2.089£'1'00 1.653E+00 8.477£-01 8.1S0E-()2 

Pa-231 Ac-227+D 1.000E+00 4.039£-02 1.156E-01 2.558E-01 6.591E-01 1. 297E+00 1.485£+00 7.807E-Ol 7.534£-02 

Pa-231 EDSR(j) 2.349£+00 2.4171::+00 2.542E+CO 2.893£+00 3.386E+00 3.13SE+OO 1.626£+00 1. 511E-01 

U-234 U-234 1.000£+00 2.655£-02 2.647E-02 2.629£-02 2.569£-02 2.404£-02 1. 905E-02 9.802E-03 9.58U:-04 

U-234 TIl-230 1.000£+00 1. 861E-07 5.503£-0'/ 1. 274£-06 3.768£-06 1.058£-05 3.115£-05 6.920E-05 1. 049£-04 

U-234 Ra-226+D 1.000E+00 4.441£-09 3.126£-08 1.651E-07 1.459£-06 1.182E-05 1.115E-04 6.765£-04 2.327£-03 

U-234 Pb-21D+D 1.000E+00 9.814E-12 1.285E-10 1.364£-09 3.232£-08 6.H~E-07 1. 339E-05 1.181E-04 4.656E-04 

U-234 EDSRlj) 2. 655E-02 2.647E-02 2. 629E-02 2.569£-02 2.406E-02 1. 920E-02 1.067E-02 3.855E-03 

U-235+D U-235+D 1. OOOE+OO 4.373E-01 4.359£-01 4.330E-01 4.231E-01 3.959£-01 3.138£-01 1.616E-01 1.582E-02 

u-235+D 6'a-231 1.000£+00 2.353E-05 7.200E-05 1. 683E-04 4.952£-04 1.346E-03 3.519E-03 5.407E-03 1.750£-03 

U-235+D Ac-227+D 1.0008+00 2. 936E-07 1.950E-06 9.815&-06 7.825£-C5 4.958E-04 2.386E-03 4. 528E-03 1.568£-03 

U-235+D EDSRIj I 4.374E-01 4.360£-01 4.332E-01 4.236E-Ol 3.9778-01 3.1978-01 1.715E-01 1. 914E-02 

U-238 U-238 5.4Q08-05 1.282E-06 1.2788-06 1.270E-06 1. 240E-06 1.161E-06 9.2018-07 4.737£-07 4.6408-011 

U-238+D U-238+0 9.999E-01 1.0S8E-01 1.054E-01 1.0478-0:L 1.023E-Ol 9.5748-02 7.5898-02 3.9088-02 3.827E-03 

U-238+D U-234 9.999£-01 3.7628-0B 1.125E-07 2.608£-0"1 1.6461::-1)7 2.078E-06 5.428E-06 8.353£-06 2.7218-06 

U-238:+D Th-230 9.999E-01 1.782E-13 1.2218-12 6.371E-12 5.586E-11 4.5008-"0 4.193E-09 2.467E-08 7.8668-03 

U-238+D Ra-226+D 9. 999E-01 3.133E-15 4.732E-14 5.521£-13 1.4448-11 3.372£-10 1.024E-08 1. 734£-07 1.494£-06 

U-238+0 Pb-210+D 9.999E-01 5.836E-18 1. 564E-16 3.541E-1!i 2.462E-13 1. 4578-11 1.037£-09 2.794E-Oa 2.937£-07 

U-238+D EDSR[~) 1.058E-01 1.054£-01 1. 047E-01 1.023E-01 9.575E-02 7.590E-02 3.909£-02 3.832£-03 

The DSR includes contributions from associated (half-life ~ 180 days) daughters. 

Single Radionuclide Soil Guidelines G(i,tl in pCi/g 

Basic Radiation Dose Limit = 2.500£+01 mrem/yr 

Nuclide 

(i) t- 0.0008+00 1.000E+00 3.000£+00 1.0008+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 

Pa-231 1. 064£+01 1.034£+01 9.835E+OO 8.642£+00 7. 383E+00 7.9668+00 1.535E+01 1. 591E+02 

U-234 9.415E+02 9.446£+02 9.509£+02 9.731E+02 1.039E+03 1.302E+03 2.344E+03 6.4648+03 

U-235 5.716£+01 5.734E+Ol 5.771E+01 5.901£+01 6.286E+01 7.8208+01 1.458E+02 1. 306£+03 

U-238 2.364£+02 2.371£+02 2.387£+02 2.4438+02 2.611£+02 3.294£+02 6.396E+02 6.524£+03 
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Summary eNC Suburban Resident Exposure Sce~ario (2012) - 2S mrem/yr 

File N:\HANK\PROJECTS\SHPACK\RBSRAD\SHPACK FILES\UNC200BSUB FARMER 2SMREM.RAD 

Summed Dose/Source Ratios DSRli,t) in (mrem/yrl/:pCi/g) 


and Single Radionuclide Soil Guidelines GI1,t) in pCi/g 


at tmin time of minimum single radionuclide soil guideline
G 

and at tmax time of maximum total dose = O.OOOE+OO years 

Nuclide Initial tmin DSRli,tmin) Gli,tmin) DSF.li, tmax) Gfi,tmax) 

Ii) IpGi/g) (yea!"s) (pei/g) Ipei/g) 

Pa-231 3.700E-04 47.11 ± Q.09 3.474E+00 7. 196E+00 2.349£+00 1.064E+01 

0-234 1.000E+00 O.OOOE+OO 2.655E-02 9.415<:+02 2.655£-02 9.415£+02 

U-235 3.700E-02 O.OOOE+OO 4.374E-01 5.716E+01 4.314E-01 5.716E+01 

'(;-238 a.SOOE-03 O.OOOE+OO 1.058E-Ol 2.364E+02 1. OSaE-Ol 2.364£+02 
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Sur:unary u~c Suburban Resident Exposure Scenario (2012) - 25 mrem/yr 

File N: \HANK\PROJE:CTS\SHPACI<\RESRAD\SHPACI< FILES\UNC2009SUB FARMER 2SMREM.I<AD 

Individual Nuclide Dose Summed Over All ?athways 


Parent Nuclide and Branch Fraction Indicated 


Nuclide Parent THF(l) DOSE(j,t), mrem/yr 

(j) (i) t~ 0.000.1:+00 L OOOE:+OO 3. OOOE"OO L 000E+01 3.000£+01 1. 000E+02 3.000E+02 1. 000£+03 

Pa-231 Pa-231 1.000£+00 8.544£-04 8.515£-04 8.458£-04 8.263E-04 7.729E-04 6.118E-04 3.136E-04 3.027E-05 

Pa-231 U-235 1.000E+00 8.706E-07 2.664£-06 6.226E-06 1. 832E-05 4.986E-05 1.302E-04 2.000E-04 6.475£-05 

Pa-231 ~DOSE(j) 8.552£-04 8.542E-04 9.521E-04 S.446E-04 8.228E-04 7.4198-04 5.1378-04 9.502E-05 

Ac-227 Pa-231 1.000£+00 1.494£-05 4.276E-05 9.466E-05 2.441E-04 4.799£-04 5.494£-04 2.889£-04 2.7SSE-05 

Ac-227 U-235 1.000£+00 1.086E-08 7.213£-08 3.632E-07 2.895E-06 1.834E-05 8.828E-05 1.67SE-04 5.800£-05 

Ac-227 EDOSEljj 1.496£-05 4.283E-05 9.502E-05 2.470£-04 4.983E-04 6.377E-04 4.564E-04 8.588E-05 

U-234 0-234 1.000£+00 2.655£-02 2.647E-02 2.629E-02 2.569£-02 2.404E-02 1.905£-02 9.802£-03 9.581E-04 

U-234 U-238 9. 999E-01 3.197E-10 9.564E-I0 2.217E-09 6.499£-09 1.766E-06 4.6131>-08 1.100E-08 2.313£-09 

(J-234 EDOSE(j) 2.655E-02 2.647E-02 2.629£-02 2.569E-02 2.404£-02 1.905E-02 9.802£-03 9.561E-04 

Th-230 U-234 1.000E+00 1.861E-07 5.503£-07 1.274E-06 3.768E-06 1.0S8E-05 3.115£-05 6.920£-05 1.049E-04 

Th-230 U-238 9.999E-01 1.515E-15 1.038E-14 5.415E-14 4.748£-13 3.825£-12 3.564£-11 2.097E-10 6.686B-I0 

Th-230 EOOSE [j) 1.861E-07 5.503£-07 1.274E-06 3.168E-06 1.059E-05 3.115E-05 6.920B-05 1.049E-04 

Ra-226 U-234 1.0001>+00 4.441E-09 3.126E-08 1.651E-07 1.459E-06 1.182E-05 1.115E-04 6.765E-04 2.327B-03 

Ra-226 U-238 9.999E-01 2.663£-17 4.023E-16 4.693E-15 1.:227E-13 2.866E-12 8.707E-11 1.474E-09 1.270E-08 

Ra-226 r;DOSE{jJ 4.441E-09 3.126E-OB 1.651E-07 1.459£-06 1.182E-05 1.115E-04 6.765E-04 2.327E-03 

Pb-ZlO U-234 1.000EtOO 9.814E-12 1.285E-10 1.364E-09 3.232£-OB 6.493E-07 1,,339E-05 1.181£-04 4.656E-04 

Pb-210 0-238 9.999E-01 4.960E-20 1.329B-lS 3.010E-17 2.092E-15 1.239E-13 8.819E-12 2.375E-10 2.497£-09 

Pb-210 EDOSB(jl 9.814E-12 1.285E-10 1.364E-09 3.232E-08 6.493E-07 1.339E-05 1.181£-04 4.656E-04 

U-235 U-235 1.000£+00 1.619E-02 1.613E-02 1.602E-02 1.565E-02 1.465E-02 1.161E-02 5.978E-03 5.855B-04 

U-238 U-238 5.400E-05 1. 090E-08 1. 086E-08 1. 079E-08 1. OS4E-Oa 9.866E:-09 7. 820E-09 4. 027E-09 3. 944E-10 

U-239 U-238 9.999E-01 8.990E-04 8.9618-04 8.901E-04 B.697E-04 B.138E-04 6.451E-04 3.322F.-04 3.253E-05 

U-238 EOOSE(j) 8.990E-04 8.961E-04 8.901E-04 8.697£-04 8.138£-04 6.451£-04 3.322E-04 3.253E-05 

-~----
THF(i) is the thread fraction of the parent nuclide. 
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Summary UNe Suburban Resident Exposure Scenario (20121 - 25 mrem/yr 

File N:\HANK\PROJECTS\SHPACK\RESRAD\SHPACK FILES\UNC2008SUB FARMER 2SMREM.RAD 

Individual Nuclide Soil Concentration 


Parent Nuclide and Branch Fraction Indicated 


Nuclide Parent THF(il S(j, tl. pCi/g 

(j) UI t= O.OOOE+OO 1. OOOE+OO 3.000E+00 1.000E+Ol 3.000E+Ol 1.OOOE+02 3.000E+02 1.000E+03 

Fa-231 Pa-231 1.000E+OO 3.700E-04 3.688E-04 3.663E-04 3.57SE-04 3.3471::-04 2.6491::-04 1.358E-04 1. 311E-05 

Pa-231 tJ-235 1. OOOE+QO O.OOOE+OO 7.S03E-07 2.325E-06 7. 572E-06 2.125E-05 S.61lE-OS 8. 649E-05 2.803E-OS 

Pa-231 rS(j) : 3.700E-04 3.69SE-04 3. 686E-04 3. 654E-04 3.560E-04 3.210E-04 2.223&-04 4.114E-OS 

Ac-227 Pa-231 1.000E+00 O.OOOE+OO 1.153E-05 3.313E-OS 9.S34E-05 1.937&-04 2.237E-04 1.17'1&-04 1.13GE-OS 

Ac-227 U-235 1.0OOE+OO O.OOOE+OO 1.227E-08 1.071E-07 1.0?OE-06 7.256E-06 3.S72E-05 6.813E-05 2.362E-05 

Ac-Z27 ,ES(j) ; 0.0001::+00 1. 154E-05 3.323E-05 9.6411::-05 2.0101::-04 2.595E-04 1.858E-04 3.4981::-05 

U-234 U-234 1. OOOE+OO 1.000E+OO 9.967E-Ol 9.901E-O: 9. 613E-Ol 9.051E-Ol 1.173E-Ol 3.G9IE-01 3.608E-02 

U-234 U-238 9.999E-Ol O.OOOE+OO 2.402E-Oa 7.1511::-08 2.331E-07 6.S43E-07 1.729E-062.670E-06 8.707E-07 

U-234 ,ES (j) : 1.00OE+OO 9.967E-OI 9.9011::-01 9.673E-Ol 9.0511::-01 7.173E-Ol 3.G91E-DI 3.60SE-02 

Th-230 U-234 1.000E+OO O.OOOE+OO 8.987E-06 2.687E-05 8.854E-OS 2.5101::-04 1.655E-04 I.706E-032.589E-03 

Th-230 U-23S 9.999B-Ol O.OOOE+OO 1.082E-13 9.696£-13 1.061E-11 9.135<':-11 8.715£-10 5.1631::-09 1. 650E-08 

Th-230 ES (j): 0.0001':+00 8.9871':-06 2.687E-05 8.854E-05 2.570E-04 7.655£-04 1.70GE-OJ 2.590E-03 

Ra-226 U-234 1. CCOE+OO O.OOOE+OO 1.946£-09 1.744£-08 1.9l0E-07 1.651£-06 1. 593E-C5 9.733£-05 3. 355E-04 

Ra-226 U-238 9.999B-0: O.OOOE+OO 1.562£-17 4.199E-16 1. 530£-14 3.940£-13 1. 239E-11 2.1111::-10 1. 831E-09 

Ra-226 ES(jl: 0.000£+00 1. 946£-09 1.144£-08 1.910E-07 1. 6511':-06 1.593E-05 9.733E-05 3.355£-04 

Pb-210 tJ-234 1.000E+00 0.000£+00 2.00IE:-U 5.299E-10 1.836E-08 4.137£-07 8.8S0E-06 7.916E-05 3.1291;;-04 

Pb-Zl0 U-238 9.999E-01 O.OOOE+OO 1.207B-19 9.612E-18 1. 120E-15 7.734E-14 5.813E-12 1.588E-I0 1.677E-09 

Pb-210 ES(jl: 0.000£+00 2.001E-11 5.299£-10 1.836E-OS 4.137£-07 8.880£-06 7.916E-05 3.129£-04 

U-235 U-235 1.000E+OO 3.700£-02 3.688E-02 3.663£-02 3.579E-02 3.349£-02 2.655£-02 1. 367E-02 1.3391':-03 

U-238 tJ-238 5.400E-05 4.590E-07 4.575E-Ol 4.545E-07 ".·140E-07 4.155E-07 3.294E-07 1.696£-01 1.661E-08 

U-238 U-238 9.999E-01 a.500E-03 8.471E-03 S.41SE-03 8.222£-03 7.694E-03 6.099E-03 3. 140E-03 3.075E-04 

U-238 ES (j) : a.SOOE-03 8.4121':-03 a.416E-03 8. :123£-03 7.694E-Q3 6.Q99E-03 3.140E-03 3.076E-04 

== 

TIlF(!1 is the thread fraction of the parent nuclide. 
-~ 

RESCALC.EXE execution time O.BO seconds 


