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EXECUTIVE SUMMARY 

DOE is planning to remove the evaporation pond at the Durango, CO Title I disposal site and 
has proposed applying the 5 and 15 pCi/g cleanup criteria for 226Ra per US Nuclear Regulatory . 
Commission reg'ulatio.ns in 10 CFR 40. The NRC has requested that DOE .follow NRC's 
guidance for radionuclides other than radium in soil (using the unity rule as presented in the 
Radium Benchmark. Dose approach {RBD}) for determining cleanup criteria for other 
radionuclides in soils beneath the evaporation pond. The RBD approach is described in 
Appendix H of NUREG 1620, Standard Review Plan for the Review of a Reclamation Plan for· 
Mill Tailings Sit(3s Under Title II of the Uranium Mill Tailings Radiation Control Act of 1978. For 
sites at which the radiologi9al contaminants of concern are due to naturally occurring 
radion.uclides ,of. the Uranium series, the, additional radionudides typically evaluated by the 
NRC's RBD approach are Natural uranium and 230Th, which are the foc1,.1s of this analysis.· 

' . ,. . . 

The language in 10 CFR Part 40, Appendix A, Criterion 6(6) invokes the requirement to reduce 
residual radioactivity in soi.I (and buildings) to levels based on the potential dose that would 

. . ' 

resultfrom·the radium .standard (5/-15 pCi/g above background .in surface/subsurface soil) at the 
site, i.e., the RBD approach. Because this ~ite will be covered with .material that will be 
maintained, the 15 pCi/g subsurface scenario was applied to the calculations . 

The HBO has been. required by NRC of_their uranium recovery facility licensee~ (and~license 
·applicants) in establishing de.commissioning criteria at. sites where. soil has been potentially 
contaminated with natural uranium.and I or uranium byproduct material (e.g. 226Ra) above· 
background. Demonstration of compliance with thi.s approach is a criteria .NRG uses for license 
. termination and release of the site for unrestricted use. The environmental transport and dose 
assessment· modeling that ·is typically used with the .'RBD approach is the RESRA.D fami.ly of 
computer codes developed by the Argonne Natio'nal Laboratory which was. used in this analysis. 

The area to be remediate.d is within DOE controlled property under institutional control· tor the 
foreseeable future and will not -be released for public access. The area will be backfilled and 
covered with 5.6 - 8:8 feet of clay, silt, sand, and gravel. The most likely future exposure to 

. hurna.ns will be to DOE; workers cpnducting annual inspections. Accordingly; the "exposure · 
pathways" that need to be considered that can contribute dose to this receptor are limited, since 
any extended public occupancy I residency of the site is n9t credibl,e. 

The exposure scenario consioered here involves a DOE and/or· DOE contractor employee . 
performing an annual inspection of the site during which the onsite exposure time would be a 
few hours (maximum of one work day of 8 hours was used). In this general case scenario, it was 
assumed that the contaminated zone is initia.lly 15 pCi/g 226Ra with no mobilization of radium out 
of this contaminated area (no migration over entire time period of interest). It was also a·ssumed 
that the only credible .exposure pathways are inhalation of re-suspended soil and radon I 
progeny, incidental soil. ingestion, and external gamma exposure. Since there is no residency, or 
any form of extended occupancy associated with this exposure scenario, traditional exposure 
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pathways involving ingestion of locally obtained foodstuffs or water are not considered relevant. 
Accor_dingly, it was assumed that the inspector is on site "exposed" for one 8 hour day per year. 

The general approach to establishing decommissioning criteria using the concept of the RBD to 
apply the unity rule for clean-up criteria is a multiple step process and was executed for this 
report as follows: 

1) Determine the Radium Standard Doses: RESRAD was applied to the site ·exposure 
scenario to estimate the dose· that would result froni the 226Ra reclamation criteria above· 
background i.e., 5 pCi/g 226Ra in surface soil (top 15 cm but not applicable for this case) 
and 15 pCi/g 226Ra in subsurface soil (15 cm layer. with 15 cm clean soil cover). This 
defines the "Radium Benchmark Dose". 

2) -Calculation of Dose from natural uranium .(or 230Th) in Soil: An arbitrary soil concentration 
(e.g., 100 pCi/g) was entered into the RESRAD model to compute a dose as a result of 

- this arithmetically convenient defau.lt level of natural uranium or 230Th. Note that RESRAD 
includes the ur~nium s7ries progeny decay chain in its dose assessment. 

· 3) Scaling_ of the RBD to Uranium or 230Th Concentrations: The dose resultant from 100 
pCi/g -natural uranium or' -230Th in soil w·as then sc-aled to the RBD to determine the 
concentration of uranium or 230Th ·in: soil that will result in achieving the RBD, i.e., the 

-same dose as that from 15 pCi per gram 226Ra-in 15 cm horizons of soil covered by.15 
- cm·of clean cover. . ; - ·-

4) Applying th~ Unity Rule to Measured Soil Concenfratio'ns: As the total dose should not 
·exceed the RBD for the soil ·concentration of 226Ra plus natural uranium -plus 230Th, the 
measured soil concentrations -of each would need to be considered. The resultant dose -_ 
froni the combination of alr·three nuclides in soil- will need to be~ determined and 
compared to the RBD.-

The results of this analysis are as follows: 

1. The Total Effective Dose Equivalent (TEDE) the inspector receives from 15 pCi/g 226Ra in. 
15 cm soil horizon under 15 cm of clean fill = 20.6 mrem This is the "Rad_ium 
Benchmark Dose".-. 

2. The equivalent natural uranium concentration, i.e., the concentration of uranium in ·the 15 
cm soil horizon under' 15_· cm' of clean fill that results in the "Radium Benchmark Dose" 
(i.e., same dose as from the 15 pCi · / g 226Ra) = 2395 pCi/g and similarly the 230Th 
equivalent concentration= 42.9 pCi/g. 
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3. The Radiu.m Benchmark dose-for this site represents an annual dose of 1.9E-02 mrem to 
a site inspector, standing on the remediated pond area for 8 hours per·year. 

1.0 INTRODUCTION AND BACKGROUND 
0 

DOE is planning to remove the evaporation pond at the Durango, CO Title I disposal site and 
has proposed applying the15 pCi/g cleanup criteria {or subsurface 226Ra per US Nuclear 
Regulatory Commi_ssion regulations in 10 CFR 40 (US NRC 1992). The NRC has requested that 
DOE follow NRC's guidance for radionuclides. other than radium in soil (Radium Benchmark 
Dose approach .- RBD) in determining cleanup criteria for other radionuclides in soils beneath 
the evaporation pond (The RBD approach _is described in US NRC 2003). For sites at which the 
radiological contaminants of concern are due to _naturally occurring radionuclides of the uranium 
series, the additional radionuclides typically evaluated by the NRC's RBD approach are natural 
uranium and 230Th, which are the focus of this analysis. 

2.0 OBJECTIVE - SCOPE OF WORK 

This technical report describes the methods developed and results for proposed, concentration 
based, soil cl~anup cdteria for radionuclides other than radium,. based· on NRC guidance 
developed for UMTRCA Title II. sites (RBD approach).· Included in. this paper are the 
assumptions and dose modeling input parameters that we.re used in developing the cleanup 
criteria. It is understood that the area to be remediated is within DOE controlled property under 
institutional control for the foreseeable future and will not be released for public .access. The 
area will be backfilled and covered with 5.6 - 8.8 ft. (1.7-2,7 m) of $Oil composed of a mixture of 
silt, sand, clay, and gravel following remediation. The most likely future exposure to humans will 
be to DOE workers conducting annual inspections. Accordingly, the exposure pathways that can 
contribute dose to this receptor are limited; since any extended public occupancy I residency of 

·the site is ·not credible. The pathway analysis applied to this scenario is discussed in Section 4.0. 

The RBD has been required· by NRC of their uranium recovery facility licensees (and license 
. applicants) in establishing decommissioning crit~ria at sites where soii has been potentially 
·contaminated with natural and I or uraniu.m byproduct material (e.g. 226Ra) above background. 
Demonstration of compliance with this approach is a criteria NRC uses for license termination 

·and release of the site for unrestricted use. The environmental transport and dose assessment 
modeling ttiat is typically used with the RBD approach is the RESRAD family of corriputer codes 
developed by the _Argonne National Laboratory. The major· features and attributes of the RBD 
approach and the RESRAD model as applied in this analysis are describ~d in Section. 3.0 

. immediately following. 

I":-
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3.0 DESCRIPTION OF THE RADIUM BENCHMARK DOSE (RBD) APPROACH AND THE 
RESRAD COMPUTER CODE . 

·,The RBD approach was developed as a means of establishing soil clean up criteria at uranium 
recovery sites. The requirements are referenced in USNRC 1992 (10 CFR Part 40 - Domestic 
Licensing of Source Material), which encompasses federal regulations and authority over the 
licensing, operation, and reclamation of urahium recovery sites, including conventional uranium 
mills, in-situ ·recovery facilities, heap leach facilities and ion-exc~ange facilities used for recovery 
of uranium ahd I or 'radium. The regulations include a . reclamation criteria for 226Ra above 
background of 5 pCi/g 'in the first 15 cm of surface soil and 15 pCi/g in 15 cm thick layers of soil 
more than. 1~ cm below the surface <

1
). The final rulemaking (effective June, _1999), titled 

"Radiological Cri.teria for Li~ense ·T~rmination of Uranium Recovery Facilities", includes .the· 
addition of the following paragraph to 10 CFR 40 Appendix A Criterion 6(6) in reference to .the 
Radium B~nchmark Dose (see 64 FR 17506): 

Byproduct material containing concentrations of radionuclides other than radium in 
soil, and surface activity on remaining structures, must not result in a total effective 
dose equivalent exceeding the dose. from cleanup of radium contaminated soil to 
the above standard (benchmark dose) [5115 pCilg Ra-226 standard], and must be 
at levels which are as low as is reasonable achievable. If more than one.residual 
radionuclide is present in the same 100-square meter area, the sum of the ratios 
for ea.ch radionuclide, of concentration present .to the concentration limit, will not · 

. exceed 1 (unity). A calcutatibn of t~e peak potential annual totar effective dose 
equivalent within 1, 000 years to the average member of the critical group that 
would result from· applying the radium standard (not including radon) on the site, 
must be submitted for approval. . The use of decommissioning plans with 

·benchmark doses that exceed 100 mrem/yr, before application of as low as is 
reasonably achievable, requires the approval" of the Commission after 
consideration of the recommendation of the staff <2J-

The language in 10 CFR Part 40, Appendix A, Criterion 6(6) i'lvokes the requirement to. reduce 
residual radioactivity in soil "(and buildings) to levels based on the potential dose that would 
·result from the radium standard (5115 pCi/g above background in surface/subsurface soil) at the 
site. This is termed t~e Radium Benchmark Dose Approach. 

<
1

) Note that US EPA 1983 (40 CFR 192) also establishes the 5 / 15 pCi gram 226Ra criteria in surface I subsurface 
soil as a residual criteria for inactive uranium processing·sites. 

<
2

) The 100 mrem annual public exposure criteria was superseded by an annual public exposure criteria of 25 mrem 
Total Effective Dose Equivalent for decommissioning and license termination in USNRC 1997 and USNRC 2006 
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Argonne National Laboratories developed the RESRAD family of codes for the modeling of dose 
as a result of residual radioactivity. The approach defined in this report utilizes the main 
RESRAD code, Version 7.2 (2016 - see ANL 2001) . RESRAD is used by the Department of 
Energy (DOE), Environmental Protection Agency (EPA) , Army Corps of Engineers and Nuclear 
Regulatory Commission (NRC) for various applications involving the assessment of dose from 
residual radioactivity. Default dose conversion factors in the RESRAD code are derived from the 
US EPA's Federal Guidance Report (FGR) Number 11 (EPA 1988). The RESRAD code 
calculates effective dose equivalents from external radiation (e.g ., ground and plume shine) and 
committed effective dose equivalents (CEDE) from internal exposures (e.g., via inhalation, food 
and water ingestion) providing a total effective dose equivalent (TEDE) . In Jul 2016 the 
elease of RESRAD-ONSITE version 7 .2 12rovided su ort for use of the ICRP 107 radionuclid 
eca database, aired with su ort for ICRP 60n2 based dose coefficients. This is the current 
efault dose conversion factor libra used b RESRAD 7.2 and thus the more modern dose 

fficient libra DCFPAK 3.02 was used in this anal~si . 

The RESRAD code is accepted by the US NRC for application of the RBD approach as 
described in Guidance to the US Nuclear Regulatory Commission Staff on the Radium 
Benchmark Dose Approach, a document included in NUREG 1620(3) as Appendix H (NRC 
2003a) This Appendix was provided as an Acceptance Criteria document for NRC staff approval 
of the development of decommissioning criteria for license termination at uranium recovery 
facilities and at UMTRA uranium mill tailings sites. Appendix H of NUREG 1620 was applied to 
the approach described in this report 

The general approach to establishing decommissioning criteria using the concept of a RBD is· a 
multiple step process and was executed for this report as follows: 

1) Determine the Radium Standard Doses: RES RAD was applied to the site exposure 
scenario to estimate the dose that would result from the 226Ra reclamation criteria above 
background i.e., 5 pCi/g 226Ra in surface soil (top 15 cm but not applicable for this case) 
and 15 pCi/g 226Ra in subsurface soil (15 cm layer with 15 cm clean soil cover) . This is 
referred to as the "Radium Benchmark Dose". 

2) Calculation of Dose from uranium (or 23Th) in Soil : An arbitrary soil concentration (e.g., 
100 pCi/g) was entered into the RES RAD model to compute a dose as a result of this 
arithmetically convenient default level of uranium or 230Th. Note that RESRAD includes 
the Uranium series progeny decay chain in its dose assessment. 

(J) The RBD approach is also described in NUREG 1569 (NRC 2003b), Appendix E, which is identical to 
Appendix Hof NUREG 1620 
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3) Scaling of the RBD to uranium or 230Th Concentrations: The dose resultant from 100 
pCi/g uranium or 230Th in soil was then scaled to the RBD to determine the concentration 
of uranium or 230Th in soil that will result in achieving the RBD, i.e., the same dose as that 
from 15 pCi per gram 226Ra in 15 cm horizons of soil covered by 15 cm of a clean soil 
cover. 

4) Applying the Unity Rule to Current Soil Concentrations: As the total dose should not 
exceed the RBD, the individual soil concentrations associated with 226Ra, natural uranium, 
and 230Th would need to be considered . The resultant dose from the combination of all 
three nuclides in soil will need to be determined and compared to the RBD. 

The application of each of these RBD process steps to the Durango .evaporation pond closure 
and removal are presented in the remainder of this paper. 

4.0 INPUTS TO THE RESRAD MODEL 

The exposure scenario considered here involves a DOE and/or DOE contractor employee 
performing an annual inspection of the site during which the onsite exposure time would be a 
few hours (maximum of one work day of 8 hours is used) . In this general case scenario, it was 
assumed that the contaminated zone is initially set at 15 pCi/g 226Ra with no mobilization of 
radium out of this contaminated area (no migration over entire time period of interest). However, 
the 226Ra concentration was allowed to increase as a function of time due to ingrowth from 230Th 
(See Section 7.0) . It was also assumed that the only credible exposure pathways are inhalation 
of re-suspended soil and radon I progeny, incidental soil ingestion and external gamma 
exposure. Since there is no residency, or any form of extended occupancy associated with this 
scenario, traditional exposure pathways involving ingestion of locally obtained foodstuffs or 
water are not considered relevant. Table 1 presents the parameters that were altered from 
default values; all other values can be assumed to be the default values used by RESRAD 
Version 7.2 for these pathways of interest. 

n an attem t to model a scenario where the nuclides are immobile in the environment t 
e resent the maximum ossible dose considerin in rowth from 30fh over the 1000 ea 
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BO anal~sis and irri ation and cover erosion rates were set to O as the· site will be maintaine 
the DOE to retain the cover and will not be irri ated. 

Table 1 RESRAD SCENARIO SPECIFIC INPUTS 

Input 

Contaminated Zone 
Thickness 

Cover Depth 

rea o 
~- .____ 

ontaminated Zon 

Indoor Time Fraction 

Outdoor Time 
Fraction 

Value 

0.15 m 

0.15 m 

68.36 m 

0 

1 

Justification 

Value from USNRC Radium 
Benchmark Dose Anal sis 

Value from USNRC Radium 
Benchmark Dose Anal sis 

he cap will be maintaine 
s art of DOE oversi M 

Minimum value allowe 

!Durango Weather Station 

It is assumed that there are 
no structures on the 

impacted area 
Inspector is outdoors at all 
times durin inspections 

5.0 RADIUM BENCHMARK DOSE ANALYSIS RESULTS - DOSE FROM 15 PCl/GRAM 226RA 
IN SUBSURFACE SOIL 

The results of the RESRAD analysis for a concentration of 15 pCi/g 226Ra in a 15 cm horizon of 
soil with 15 cm of clean cover indicated an annual dose of 20.6 mrem/yr for a receptor that is 
located outdoors full time for an entire year of 8760 hrs. This dose is almost exclusively the 
result of external gamma exposure, however there is a small component from inhalation of re­
suspended dust (the RESRAD model assumes some mixing of soils to 0.15 m, so a small 
portion of the contaminated soil is assumed to have mixed to the top laye.r for inhalation 
availability) . Modeled results for doses from radon and its progeny as well as doses resulting 
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from soil ingestion were reported as 0. This RBD corresponds to 2.4E-3 mrem/hr or 1.9.E-2 
mrem for an 8 hour work day (i.e., 0.019 mrem per year to the inspector). 

There were some default parameters used in the assessment of this exposure scenario that are 
potentially variable and could impact the dose. Because the dose is almost exclusively the result 
of direct gamma exposure, the soil densities of the cover and contaminated zone may have an 
impact on dose as more dense materials will include more 226Ra per unit volume but will also 
more efficiently shield the receptor from the gamma exposure. The default value of 1.5 g/cm3 is 
a reasonable value for a standard soil (US DOA 1992), however a sensitivity analysis was 
conducted on the density values to demonstrate that variation of soil classifications would not 
have a significant impact on the dose calculation . Results of this analysis are presented in 
Figure 1. As the cover is designed as a mixture of silt, clay, sand , and gravel, the densi~y of the 
cover may not be consistent across the site and this sensitivity analysis accounts for variation in 
cover materials. 

Figure 1: Sensitivity Analysis - Soil Density of Cover and Contaminated Zone 

40 

35 

~ 30 
E 
~ 
'- 25 
E 
~ 20 
0 
0 
Cii 15 
::l 

§ 10 
~ 

5 

0 
2.25 g/cm"3 1.5 g/cm "3 1 g/cm "3 

• Cover Dens ity • Contaminated Zone Density 

As would be expected , a higher density in the contaminated zone results in a higher dose rate 
as there is a greater mass of soil present per unit volume (more 226Ra per unit volume) . Also 
expected is a lower dose rate corresponding to the highest cover density as a result of a denser 
soil cover providing greater shielding . The largest difference in dose rate relative to the default 
value used is the result of a soil cover with a density of 1 g/cm3 where the annual dose 
calculated to a receptor is about 35 mrem per year. On a daily basis, however, this only 
represents a fraction of a millirem (an annual dose of 0.031 mrem vs. 0.019 mrem to the 
inspector) which is within the range of uncertainty of RESRAD's calculations indicating that the 
potential impact on dose from variation in cover and contaminated zone soil density is small and 
can be ignored for this case (4). 

(
4

) Also quite small relative to an annual exposure limit of 25 mrem TEDE per year (10 CFR 20 Subpart E) 
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Although in a general sense, these two factors (soil density of cover and soil density in 
contaminated zone) would have offsetting effects, it is assumed here that the soil cover and 
contaminated soil are not necessarily the same soil types and therefore not at the same density. 
In any event, the impact of the stated potential variation in soil density is small. 

nother area of otential variabil~ is the thickness of the contaminated zone. As the a roac 
sed in this technical re ort.was derived from the RBD a roach 0.15 m was utilized. However 

Figure 2: Sensitivity Analysis of Contaminated Zone Thickness 

3 

.5 

.S. f 1 O. JS 1 0.0 LS rn 
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SHB Inc. Steven H. Brown, CHP 11 
• 



6.0 ANALYSIS TO ESTABLISH THE NATURAL URANIUM EQUIVALENT CONCENTRATION 

To develop a RBD equivalent for natural uranium, RESRAD is first used to calculate the dose 
rate as a result of a unit concentration of natural uranium (relative activity of 48.6% 238 U, 49.2% 
234U and 2.2% 235U; US PHS 1999; US DOE 2009). The unit concentration is arbitrary, as it will 
be scaled to the dose from 226Ra. 

For this analysis, a concentration of 100 pCi/g natural uranium was used. The dose rate to the 
receptor calculated for a 100 pCi/g concentration was 0.86 mrem per year · using the exposure 
scenario, site model and assumptions described for 226Ra above. The dose from this default 
concentration of natural uranium is scaled to the RBD by the relationship shown in Equation 1: 

Equation 1: 
c· c · 

100 !?.....!:. Unat x !?..__!:_ Unat 
g = _ ____;;_g __ _ 

0.86 mrem/yr 20.6 mrem/yr 

The result of this calculation is that 2395 pCi/g natural uranium would be the concentration that 
produces the same dose as 15 pCi/g 226Ra relevant to the RBD of 20.6 mrem per year (full time 
exposure) or in the estimated dose of 0.019 mrem to the inspector for a one work day per year 
exposure. 

7.0 ANALYSIS TO ESTABLISH THE THORIUM 230 EQUIVALENT CONCENTRATION 

~ unit concentration of 230fh was also a lied to the RESRAD model. The annual contribution t 

natural uranium is a~lied as in Section 6.0 above. It is ·im ortant to note that the dose which i 
direct result of the h itself is well below 1 mre r. for the entire 1000 ear riod modeled 
owever the dose to a rece tor increases over time as a result of the in rowth of 226Ra from th 

30fh. The 48.0 mrem/ r. dose is the maximum dose at T = 1000 ears and is almost exclusive! 
he result of 226Ra. The increase in annual dose as a function of time over the 1000 year period 
is depicted in Figure 3. 

SHB Inc. ~ Steven H. Brown, CHP 12 
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FIGURE 3: INCREASE IN ANNUAL DOSE AS A FUNCTION OF TIME 
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8.0 APPLICATION OF THE RBD APPROACH IN THE FIELD - USE OF THE UNITY RULE <
5

> 

As the RBD must consider the dose from all 3 radioactive substances considered individually, 
the unity rule is then typically applied to the concentration of the contaminated soil in order to 
not exceed 0.019 mrem per day when all 3 radioactive materials are present. The application of 
the unity rule is presented in Equation 2. 

Equation 2: 
x pci z26Ra y pci Unat z pci z30Th 

g g + g . <1 
C. + c· c 

15 ~ 226Ra 2395~Unat 42.9~ 2 30Th -
g g g 

Conformance to this relationship ensures that regardless of the relative concentrations of the 
three nuclides, compliance with the RBD is achieved. 

<
5
> Sometimes referred to as "Sum of Fractions" or "Sum of Ratios" 

SHB Inc. f(fB Steven H. Brown, CHP 13 
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RESRAD DATA FILES 

RESRAD Input/Output File Key 

Scenarios: 

15 pCi/g Ra-226 with 15 cm clean cover 

Input - 2262FEB 15 .rad 

Output - 15Ra226.txt 

1.5 m Ra-22615 pCi/g with 1.7 m cover 

Input - 2262FebREAL THICKNESS.rad 

Output- 226RaActualcover.txt 

100 pCi/g natural uranium with 15 cm clean cover 

Input - UNATFEB.rad 

Output - Unat.txt 

100 pCi/g Th-230 with 15 cm clean cover 

Input - 230FEB.rad 

Output - Thoriurri.txt 

'· 
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Input- 2262FEB15.rad 



I 

·1 
.,, 
I 
I 
If 
1· 

I 
·1. 

I 
.1; 

1· 
I' 

&OB 
CODENAME= 'RESRAD-ONSITE', 
ICRPTRANS = 'ICRP107', 
HAFTIM = '180 days•·, 
EXTERNAL~DCF= 'DCFPAK3.02', 

2262FEB15.RAD 

DFFILE ='DOE ST0-1196-2011 (Reference Person)', 
RISKLIB= '' DCFPAK3. 02 Morbidity' , · 
DOSELIB= 'DOE STD-1196-2011 (Reference Person)'' 
NANUC = 2 , 
NIY = 6 , 
NPD = 2 , 
NPTS = 32., · 

.NS = 1 , 
NPDS = 3 , 

.. u_activity ;::; 'pci' , 
u_dose_unit = 'mrem' 
nDAll "" 2 , 
nuni queNuc = . 14 , 
&END· 
&INDATA . . . .· . 
TITLE= 'Ra-226 15 pci/g ', . . . ·. . 
DIRECTORY_NAME = 'C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\ I I . . . , 

NPTS .= 32 , , 
TDISK ;; I I I VERS = I 7. 2 ~ , ' 
XS PACE = I LOG I , 

.FINDPEAK = 0 , 
L'(MAX = 17 I 

KYMAX = 1 , 
COVERO = .15 ,, 
DENSCV = 1. 5, 
vcv = 0, 

. DENSCZ = 1. 5 , 
vcz = .001, 
TPCZ = .4, 
FCCZ = .. 2, 
HCCZ·= .001, 
BCZ = 0, 
HUMID = 8, 
EVAPTR = . 5 I 
PRECIP = .41, 
RI = 0, 
IDITCH·= 0, 
RUNOFF= .2, 
WAREA = 1000000, 
EPS = .0'01, 

l NS = .1, . .·, .. 
. TI = 0, 

DENSAQ = 1.5, 
TPSZ = .4, 
EPSZ = .2, 
FCSZ= .2, 
HCSZ = 100, 
HGWT = .02, 
BSZ = 5.3, 
VWT = .001, 
DWIBWT = 10,. 
MODEL ;::; 0,· 
UW.= 250, 
AREA = 868.36, 
THICKO ;::; .15, 
SUBMFRACT ;::; 0, 
LCZPAQ = 100, 

Page 1 



BRDL '= 25, 
T(l) = 0, , 
T(2) = .2, 
T(3) ::;: 10, 
T(4) = 100, 
T(S) = 300, 
T(6) ::;: 1000, 
T(7) = 0, 
T(B) = 0, 
T(9) ::::, 0, 
T(lO) = 0, 
INHALR ,;,,, 8400, 
MLINH = - . 0001, 
ED = 30, 
SHFl = .7, 
~HF3 = .4, -
FIND = 0, 
FOTD = ·1, 
FS = 1, 
RAD_SHAPE(l) = 50, 
RAD_SHAPE(2) = 70.71068, 
RAD_SHAPE(3) = 0, 
RAD_SHAPE(4) = 0, 
RAD_SHAPE(S) = 0,. 
RAD_SHAPE(6) = 0, 
RAD_SHAPE(7) = 0, 
RAD_SHAPE(8) = 0, 
RAD_SHAPE(9) = 0; 
RAD_SHAPE(lO) = 0, 
RAD_SHAPE(ll) = 0, -
RAD_SHAPE (12) -= -0, _ 

-FRACA(l) = 1, 
FRACA(2) = .2732395, 
FRACA(3) = 0, 
FRACA(4) = 0, 
FRACA(S) = 0, 
FRACA(6) = 0 I • 

FRACA(7) = 0, 
FRACA(8) = 0, 
FRACA(9) = 0, 
FRACA(lO) = 0, 
FRACA(ll) = 0, -
FRACA(12) = 0 I - -

DIEl(l) = 160, 
DIET(2} =- 14, 
DIET(3) = 92, 
DIET(4) = 63, 
DIET(S) = 5.4, 
DIET(6) = .9, 
SOIL= 36.5, 
DWI = 510, 
FDW = 1, _ 
FHHW = 1, 
FLW = 1, 
FIRW = 1, 
FR9 = .5, 
FPLANT =-1, 
FMEAT =-1, 
FMILK =-1, 
LFIS = 68, 

-LFI6::;: 55, 
LWIS = 50, 
LWI6 = 160, 

2262FEB15.RAD 
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LSI = .5, 
MLFD = . 0001, 
DM = .15, 
DROOT = .9, 
FGWDW = 1, 
FGWHH = 1, 
FGWLW = 1, 
FGWIR = 1, 
STOR_T(l) = 14, 
STOILT(2) = 1, 
STOILT(3l = ·1, 
STOR_T(4 = 20, 
STOR_T(5 = 7 I' 

STOILT(6) = 7, 
STOR_T(7) = 1, 
STOILT(8) = 1, 
STOR_ T(9) = 45 I ' 

FLOORl = .15, 
DENSFL = 2.4, 
TPCV = .4, 
TPFL = .1, 
'PH20CV = . 05 I 

PH20FL = .03, . 
DIFCV = .000002, 
DIFFL = .0000003, 
DIFCZ = .000002, 
HMIX = 2, 
WIND = 2.68, 
REXG = .5, 
HRM = 2.5, 

. FAI = 0, 
DMFL =-1, 
EMANA(l) = . 25 ,' 
EMANA(2) = .15, 
Cl2WTR = .00002, 
C12CZ = .03, 
CSOIL = .02, 
CAIR = .98, 
DMC;;::: .3, 
EVSN = .0000007, 
REVSN = lE-10, 
AVFG4 = .8, 
AVFG5 = ~2, 
.H(l) = 4, 
H(2) = 4, 
H(3) = 4, 
H(4) = 4'; 
H(5) = 4, 
DENSUZ(l) = 1.5, 
DENSUZ(2) 1.5, 
DENSUZ(3) = 1. 5, 
DENSUZ(4) = 1.5, 
DENSUZ(S) = 1.5, 
TPUZ(l) = .4, 
TPUZ(2) = .4, 
TPUZ(3) = .4, 
TPUZ{4) = .4, 
TPUZ(5) = .4, 

. EPUZ(l) = .2, 
EPUZ (2) = .. 2, 
EPUZ(3) = . 2, 
EPUZ(4)= .2, 
EPUZ(5) = .2, 

2262FEB15.RAD 
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FCUZ(l) = .2, 
FCUZ(2) = .2, 
FCUZ(3) = .2, 
FCUZ(4) = .2, 
FCUZ(5) = .2,, 
BUZ(l) = 5.3, 
BUZ(2) = 5.3, 
BUZ(3) = 5.3, 
BUZ(4) = 5.3, 
BUZ(5) = 5.3, 
HCUZ (1)' = 10 I 
HCUZ(2) = 10, 
HCUZ(3) = 10 I 
HCUZ(4) = 10, 
HCUZ(5) = 10, 
INDPOPFLAG = 0, 
OFFDISTANCE(l) : 250, 

. NUMDISTANCES = 0, 
AMBIENTTEMP = 10, 
LIDHEIGHT = 1000, 
SOURCEHEIGHT = 10, 
AGVEG(l) = O, · 
AGVEG(2) = . 5 I . 

AGVEG(3) = .5, 
AGMILK(l) = 0, 
AGMILK(2) = .5, 
AGMILK(3) = .5, 
AGMEAT(l) = 0, 

·AGMEAT(2) = .5, 
AGMEAT(3) = . 5 I 
BEEFDENSITY = .164, 
MILKDENSITY = .0207, 
VEGLANDFRACTION = .0185, 

. YV(l) = . 7 ,· 
YV(2) = 1.5, 
YV(3) = 1.1, 
TE(l) = .17, 
TE(2) = .25, 
TEC3) = ·.os, 
TIV(l) = .1, 
TIV(2) = 1, 
TIV(3) = 1, 
WLAM = 20, 
RWET(l) = .25, 
RWET(2) = .25, 
RWET(3) = . 25 I 

RDRY(l) = .25, 
RDRY(2) = . 25 I . 

RDRY(3) = .25, 

·2262FEB15.RAD 

NUCNAM = 'Pb-210+0', ··Ra-226+D', 'LAST', 
s = 0, 15, 
w ~ 21r0, 
DCACTC = 100, 1E+34, 
DCACTUl = 100, 1E+34, 
DCACTS = 100, 1E+34, 
RLEACH = 21r0, 

. SOLUBKO = 2*0 I 

SDENSCV = 1.5, 
SDENSCZ = 1.5, 
STHICKO = 10, 
NSENA = 3, 
NUM_SAMPS = 300, NUMVAR = 1, 
UNCPPD ;:::: 1 I 
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· 2262FEB15. RAD 
UNCPND = 1 I 

SELPATH = 387 I . 

&END 
·&DCF 
T_OCF2= .0401672, 3.823283E-02, 
T_DCF3= l.025566E-02, l.677388E-03, 
BIOFAC2= 100, 250, 
BIOFACl= . 300 I 'so' 
RTF2= .0008, .001, 
RTF3= .0003, .001, 
RTFl= .01, .04, 
SLPFl= 4.295087E-09, 8.36718E-06,· 
SLPF2= 3.0825E-08, 2.822095E-08, 
SLPF3= 3.44202E-09, 5.149498E-10, 

'SLPF4= 2.669116E-09, 3.853363E-10, 
SLPFS= 3.44202E-09, 5.149498E-10, 
T_SLPFRN= 1.8E-12, 1.9E_;13, 3.7E-:12,· 3E-15, 6.2E-12, 3.9E-ll, 

1.SE-11, 3.7E-ll, 
T_KfACTR= 388, 188, 388, 188, 

·&END. 

· Page 5 



) 

Output -15Ra226.txt 
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15RA226.txt.REP 
T« Limit = 180 days lRESRAD-ONSITE, version 7.2 

1 
02/02/2017 16:02 Page 

summary : Ra-226 15 pci/g · . 
File : c:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS· 

2016\22.~2FEB15. RAD · - · . · 

Table of contents 
· ... ·~. 

Part I: Mixture sums and sin9le Radionuclide Gui.delines 
iiiiii11111f fftf 1111iiiii111I11tiiiiiii1111f 11iiiiii11i 

Dose conversion Factor (and Related) Parameter summary . ·.. 2 . 
Si te-:Speci fi c Parameter summary . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
summary of Pathway selections ............. .".............. 7 
contaminated 4one and .Total Dose summary................. 8 

· TQtal Dose Co~ponents · 
Ti me = 0. OOOE+oo· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Time = 2.000E-01 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Time = l;OOOE+Ol .. · ..... , ........... ·................. 11:· 
Ti me = 1. OOOE+02 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 12 
Ti me.=· 3. OOOE+02 . ·. · .................... ·. . . . . . . . . . . . . . . 13 
Ti me ·= 1. OOOE+03 • •.................. : ...... · ... ·. . . . . . 14 

Dose/source Ratios summed over All Pathways .......•... ; .. · 15 
.single Radionuclide sofl.Guidelines ....... :: .......... ; ..... ·15 
·Dose Per Nuclide summed over All Pathways ....... ; . . . . . . . . . 16 

. ·soi 1 ·Concentration Per Nuclide ............. ; .-.......... . . . 16 
lRESRAD-ONSITE, Version 7 .2. T« Limit = 180 days .02/02/.2017 16:.02 Page . 

2. . . . . . . . . 

·. ~~~~ar;y ; ~i-\~~~R§~s~i!~~oESKT~P\~rsA OTHER w~RK\~EPT REsRAo AN~L vsrs 
2016\2262FEB15. RAD . , . . . 

· base conversion Factor (and··Related)_P~~ameter summ~r~ 
Dose Library: DOE STD-1196-2011 (Reference Person) 

0 3 · · · · 3 · current 3 

Base . ' Parameter 
Menu 3 Parameter 

case* 3 Name 

. . . 

A-1 · 3· DCF's for externaf ground radiation, (mrem/yr)/(pci/g) 
3 

A-1 3 At-218 ' (source: DCFPAK3. 02) 
5.567E-05 3 DCFl( 1) 
: A-1 · 3 Bi -210 (Source: DCFPAK3. 02) 
5. 473E-03.:: 3 DCFl( 2) .. 
A-1 3 Bi-214 (Source: DCFPAK3.02) 

9.135E+OO 3 DCFl( 3) 
A-1: 3 Hg-206 ,(source: DCFPAK3.02)' 

6 .127E-01 3 DCFl( 4) I. 

A-1 3 Pb-210 (source: DCFPAK3.02) 
2;092E-03 3 . DCFl( 5) 
A-1 3 Pb-214. (Source: DCFPAK3.02) 

l.257E+00 3 DCFl( 6) 
A-1 3 Po~210 (Source: DCFPAK3.02) 

5.641E-05 3 DCFl(· 7) 
A-1 3 Po-214 (Source: -DCFPAK3.02) 

4.801E-04 3 DCFl( 8) · . 
A-1 3

. Po-218 (Source: DCFPAK3. 02) 
9.228E-09 3 DCFl( 9) 
A-1 3 Ra-226 (source: DCFPAK3.02) 

3 .176E-02 3 DCFlC..10) 
Page 1 

'! 

· 3 -value#· 3 

3 3 

3 5.5G7E~05 3 

3 5.473E...;03 3 

.. 
.ll 9 .135E+OO 3 

3 6.127E-01 3 

3 2.092E-03 3 

3 1. 257E+OO 3 

3 5.641E-05 3
-' 

3 4.801E-04 3 

3 9.228E-09 3 

3 3.176E-02 s 



15RA226.txt.REP 
A-1 3 Rn-218 (Source: DCFPAK3.02) 

4.25gE-03 9 DCFl( 11) 
A-1 :s Rn-222 (Source: DCFPAK3.02) 

2.130E-03 3 DCFl( 12) 
A-1 .3 Tl -206 (Source: DCFPAK3. 02) 

l.278E-02 3 DCFl( 13) 
A~l 3 Tl-210 (Source: DCFPAK3.02) 

l.677E+Ol 9 .DCFl( 14) 
9 

3 

B-1 3 Dose conversion factors. for inhalation, mrem/pci: 
3 . 

B-1 3 Pb-210+0 
2. 231E-'"02 3 DCF2 ( 1) 

B-1 3 Ra-226+0 
3.811E-02 9 DCF2{ 2) 

9 

3 

o-1 3 Dose conversion factors for ingestion, mrem/pci: 
3· 

D-1 3 Pb-210+0 
. 3.774E-03 5 DCF3( 1) 

D-1 3 Ra-226+0 
1.676E-03 3 DCF3( ·2) 

3 

:s 

o-34 ·3 Food transfer factors: 
3 

D-34 3 Pb-210+0 
1.000E-02 3 RTF( 
0-34 3 Pb-210+0 

8.000E-04 3 RTF( 
0-34 9 Pb-210+0 

3.000E-04 3 RTF( 
0-34 3 

- 3 

0-34 s· Ra-226+0 
4.000E-02 3 RTF( 
D-34 3 Ra-226+0 

1.000E-03 3 RTF( 
D-34 3 Ra-226+0 

1. OOOE-03 9 RTF( 
3 

3 

, plant/soil concentration ratio; dimensionless. 
·1,1) . 
, beef/livestock-intake ratio, (pci/.kg)/(pci/d) 

'1,2) 
, ·~ilk/livestock-intake ratio, (pCi/L)/(pCi/d) 
1,3)' .. 

, plant/soil concentration· ratio, .-dimensionless 
2, 1) 
, beef/livestock~intake ratio, (pCi/kg)/(pci/d) 
2,2) .·· . 
, milk/livestock-intake ratio, (pci/L)/_(pci/d):. 
2, 3)' 

o-5 3 Bioaccumul ati on. factors, fresh w,ater, L/kg: . 
3 

o-5 3 Pb-210+0 · , fish 
3.000E+02 3 BIOFAC( 1,1) 

D-5 3 Pb-210+D , crustacea and mollusks 
1.000E+02 ·3 BIOFAC( 1,2) 

D-5 3 

3 

o-5 ' Ra-226+D , fish 
S.OOOE+Ol 3 BIOFAC( 2,1) 

D-5 3 Ra-226+0 , crustacea and mollusks 
2.SOOE+02 3 BIOFAC( 2,2) 

3 4.259E-03 9 

3 2.130E-03 3 

3 1. 278E-02 3 

3 1. 677E+Ol 3 

3 ', 3 

3 

9 4.0i7E-02 3 

3 3.823E-:Q2 3 

3 

3 3 

3 1. 026E-02 3 

3 1. 677E-03 3 

.3 

3 9, 

3 1. OOOE-02 ' 
3 8,000E;:,04 3 

3 3.000E-04 3 

3 .3 

3 4.000E-02 3 

3 .l.OOOE~03 3 

3 1. OOOE-:-03 3 · 

9 3 

3 . 3 

s 3:oooi:+o2 s 

3 l.000E+02 3 

3 .9 

3 S.OOOE+Ol 3 

3 2.500E+02 ~ 

tiitttttiif iiiiftiiiiiiitiiff iiiitfif ittfftfitt!tttttf tf iiittff ftf ttffttfii±tii!ittt 
itiiiit!ttf iitiittttit . . . . . 
#For DCFl(xxx) only, factors.are for infinite depth & area. see ETFG table in 

Ground Pathway of Detailed Report. 
*Base case means Default.Lib w/o As~ociate Nuclide contributions. . 

lRESRAD-ONSITE, Version 7.2 T« Limit= 180 days 02/02/2017 16:02 Page 
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.15RA226. txt. REP 
3 
sum~ary Ra-226 15 pci/g 
File : c:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\2262FEB15.RAD 

0 3 

Used by RESRAD ' Parameter 
Menu 3 Parameter 

(If different from ~ser input) 3 Name 

ROll 3 Area of contaminated zone (m**2) 
. 3 AREA 

ROll 3 Thickness of contaminated zone (m) 
3 THICKO 

site-specific Parameter summary 
3 user · 3 

3 Input 3 Default 

3 

3 ' 

3 8.684E+02 3 l.000E+04 3 

3 1. SOOE-01 3 2.000E+OO 3 

ROll 3 Fraction of contamination that is submerged 
3 SUBMFRACT 

3 O.OOOE+OO 3 O.OOOE+OO 3 

ROll 3 Length parallel to aquifer flow (m) 
3 LCZPAQ 

ROll 3 . Basic radiation dose limit (mrem/yr) 
3 BRDL 

ROll 3 Time since placement of material (yr) 
3 TI 

ROll 3 Times for calculations (yr) 
• 

3 T( 2) 
ROll 3 Ti mes for ca lcul ati ons (yr) 

,--- ·. . 3 T( 3) 
ROll 3 Times for calculations (yr) 

. 3 T( 4) 
ROll 3 Times for calculations (yr) 

3 T( 5) 
ROll 3 Times for calculations (yr) 

. . . · 
3 T( 6) 

ROll 3 Times for calculations (yr) 
·--- 3 T( 7) 

ROll 3 Times for calculations (yr) 
3 T( 8) 

ROll 3 Times for caltulations (yr) 
. 3 T( 9) 

-'-- I 

ROll 3 Times for calculations (yr) 
3 

R012 3 Initial principal 

· R012 3 con·cent ration in 
3· 

R013 3 cover depth (m) 

3 T(lO) 
3 . 

radionuclide 
3 S1(2) 

groundwater 
3 Wl( 2) 
3 

3 COVERO 

(pci/g): 

(pCi/L): 

R013· 3 Density of cover material (g/cm**3) 
. --- 3 DENSCV 

R013 3 cover depth erosion rate Cm/yr) 
---

3 vcv 
R013 3 Density of contaminated zone (g/cm**3) 

--- . 3 DENSCZ -
R013 3 Contaminated zone erosio~ rate (m/yr) · 

3 vcz . 
R013 3 contaminated zone total porosity 

3 TPCZ 
Page 3 

3 1. OOOE+02 3 l.000E+02 3 

3 2. SOOE+Ol 3 3.000E+Ol 3 

3 O.OOOE+OO 3 O.OOOE+OO 3 

3 2.000E-01 3 1.000E+OO 3 

3 1.000E+Ol 3 3.000E+OO 3 

3 1.QOOE+02 3 1.000E+Ol 3 

3 3.000E+02 3 3.000E+Ol 3 

3 1.000E+03 3 l.000E+02 3 

3 not used 3 3.000E+02 3 

, s not used 3 1.000E+03 s 

3 not used 3 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

3 ·3 

Ra-226· 3 l.SOOE+Ol 3 O.OOOE+OO 3 

Ra-226. 3 not used 3 O.OOOE+OO 3 

!I 3 !I 

3 1. SOOE-01 3 O.OOOE+OO 3 

3 1. SOOE+OO 3 1.SOOE+OO 3 

3 O.OOOE+OO 3 1. OOOE-03 3 

3 1. SOOE+OO 3 1. SOOE+OO. 3 

3 1.000E-03 3 1. OOOE-03 3 

3 4.000E-01 3 4.000E-01 3 



15RA226.txt.REP 
R013 3 contaminated zone field capacity 

3 FCCZ 
R013 ,3 contaminated zone hydraulic conductivity (m/yr) 

o 3 HCCZ 
· R013 3 contaminated zone b parameter 

3 BCZ 
R013 3 Average .annual wind speed (m/sec) 

3 WIND 
R013 3

. ·Hurni dity in air (g/m**3) 
. 3 HUMID 

R013 9 Evapotranspiration coefficient 
---

3 EVAPTR 
R013 3 Precipitation (m/yr) 

--- . 3 PRECIP 
R013 3 Irrigation (m/yr) 

3 RI 
R013 3 Irrigation mode. 

3 !DITCH 
R013 3 Runoff.coefficient 

3 RUNOFF 
R013 .3 watershed area for nearby stream or pond (m**2) 

3 WAREA 
R013 3 Accuracy for water/soil computations 

. 3 EPS 
3 

3 

R014 3 Density of saturated zone (g/cm**3) 
3 DENSAQ 

R014 3 saturated zone total porosity 
3 TPSZ 

R014 3 saturated zone effective porosity 
3 EPSZ 

R014 3 saturated zone field capacity 
3 FCSZ 

R014 3 saturated zone hydraulic conductivity.(m/yr) 
. 3 HCSZ 

R014 8 . saturated zone hydraulic gradient 
3 HGWT 

R014 3 saturated zone b parameter 
3 BSZ 

R014 8 water table drop rate (m/yr) 
3 VWT 

R014 3 well pump intake depth (m below water table) 
--- . 8 DWIBWT 

R014 3 Model: Nondispersion (ND) or Mass-Balance (MB) 
3 MODEL 

R014 3 Well pumping rate (m**3/yr) 
. 3 uw 

3 

3 

lRESRAD-ONSITE, Version 7.2 T« Limit= 180 days· 
4 , 
summary : Ra-226 15· pci/g 
Fi le ': C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT 

2016\2262FEB15.RAD 

3 2.000E-01 3 2.000E-01 3 

3
. 1.000E-03 3 1.000E+Ol 3 

3 O.OOOE+OO 3 5.300E+OO 3 

3 2.680E+OO 3 2.000E+OO 3 

3 not used 3 8.000E+OO 3 

3 5.000E-01. 3 5.000E-01 3 

3 4.lOOE-01 9 1.000E+OO 3 

9 O.OOOE+00_ 3 2.000E-01 3 

3 overhead 9 overhead 3 

3 2.000E-01 3 2.000E-01 3 

9 l.OOOE+06 3 .1.000E+06 3 

3 l.OOOE-03 3 l.OOOE-03 3 

3 

9 1.500E+OO .3 1.SOOE+OO 3 

3 4.000E-01 3 4.000E-01 3 

9 2.000E-01 3 2.000E-01 3 

. 3 2.000E-01 3 2.000E-Ol 3 

3 1.0tiOE+O~ 3 1.000E+02 3 

3 2.000E-02 3 2.000E-02 3 

3 5.300Ef00 3 5.300E+OO 3 

3 -l.OOOE-03 3 l.OOOE-03 3 

3 1.000E+Ol 9 1.000E+Ol 3 

9 ND 3 ND '. 3 

3 2.500E+02 3 2.500E+02 9 

3 9 3 

02/02/2017 16:02 Page 

RESRAD ANALYSIS 

(continued) 
site-specific Parameter summary 

0 3 ' 

used by RESRAD 
Menu 3 

(If different from user 

3 Parameter 
Parameter 

input) 3 Name 

Page 

3 user 3 9 

3 Input 3 Default 3 

4. 

·I 
I ., 
I 
I 
I 
I 
:I 
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I
·\· 
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. ....................................................... }~~~~~ .. :~~~ ... ~~P. ............ . 

R015 3 Number of unsaturated zone strata 
3 NS 

R015 3 unsat. zone 1, thickness (m) 
3 H(l) 

R015 3 unsat. zone 1, soil density (g/cm**3) 
. 

3 DENSUZ(l) 
R015 3 unsat. zone 1, total porosity 

3 TPUZ(l) 
ROlS· 3 unsat. zone 1, effective porosity 

3 EPUZ(l) 
R015 3 unsat. zone 1, field capacity 

3 FCUZ(l) 
R015 3 .Unsat. zone 1; soil-specific b p·arameter 

. 
3 BUZ(l) 

R015 3 unsat. zone 1, hydraulic conductivity Cm/yr) 
3 HCUZ(l) 

3 

!I 

·R016 3 Distribution coefficients for Ra-226 

R016 3 

R0l6. 3 

R016 3 

R016 ·3 

!I 

contaminated zone (cm**3/g) 
--- · , 

3 DCNUCC( 2) 
unsaturated zone 1 (cm**3/g) 
. --- . · 

3 DCNUCU( 2, 1) 
saturated. zon~ (cm**3/g) 

3 DCNUCS(. 2) 
Leach rate (/yr) 

7.289E-35 9 ALEACH( 2) 
R016 3 ~olubility constant 

not used . 3 SOLUBK( 2) 
!I 

R016 3 Distribution coefficients for daughter Pb-210 
s, 

R016 ' contaminated zone (cm**3/g) 
3 DCNUCC( 1) 

R016 3 unsaturated zone 1 (cm**3/g) . 
·-~- 3 DCNUCU( 1,1) 

R016 3 saturated zone (cm**3/g) · 
---

3 DCNUCS( 1) 
R016 3

· Leach rate (/yr) 
7.270E-03 9 ALEACH( 1) 

. R016 ' ·. so 1ubi1 i ty constant 
not used 3 SOLUBK( 1) 

!I . 

!I 

R017 ' Inhalation rate (m**3/yr) 
3 INHALR 

R017 3 Mass .loading for inhalation (~/m**3) 
3 MLINH 

R017 3 Exposure dura~ion. 
3 ED 

inhalation R017 !I shjelding 
---

R017 3 shi'elding 

R017 3 Fraction 

~017 s Fractfon 

factor, 

factor, 

of. time 

of time 

3 SHF3 
external gamma 

3 SHFl 
spent indoors 

3 FIND 
spent outdoors (on site) 

· 3 FOTD 
R017 3 Shape factor flag, external ~amma 

Page 5 

3 1. 3 1 

3 4.000E+OO 3 4.000E+OO 3 

3 1.SOOE+OO 3 1.SOOE+OO 3 

3 4.000E~Ol 3 4.000E-01 3 

3 2.000E-01 3 l.OOOE-01 3 

3 2.000E-01 3 2.000E-01 3 

3 S.300E+OO 3 S.300E+OO 3 

3 1.000E+Ol 3 1.000E+Ol 3 

s a . s 

3 !I !I 

3 l.000E+34 3 7.000E+Ol 3 

3 l.OOOE+34 3 7.000E+Ol 3 

s 1. OOOE+34. 3 7. OOOE+dl !I 

3 O.OOOE+OO 3 O.OOOE+OO 3 

s o:ooOE+OO 3 O.OOOE+OO !I 

:!I !I 3 

!I s 3 

3 l.000E+02 3 l.000E+02 3 

3 1. OOOE+02 . 3 1. 000E+02 3 
· 

3 l.000E+02 3 l.000E+02 3 

3 ·0.000E+OO !! O.OOOE+OO 3 

3 ·o.obOE+OO 3 O.OOOE+OO 3 

3 3 

3 8 . 400E+Ol 3 8.400E+03 3 

3 1.000E-04 3 l.OOOE-04 3 

s ·3. OOOE+Ol 3 3.000E+01· 3 

3 4.000E-01 3 4.000E-01 3 

3 .7. OOOE-01 s 7~000E-01 3 

3 O.OOOE+OO 3 S.OOOE-01 3 

3 1.000E+OO 3 2.SOOE-01 3 

I 
3 1.000E+OO 3 1.000E+OO !I 



15RA226.txt.REP 
>0 shows circular AREA. 3 FS 
R017 3 Radii of shape factor array (used if FS = -i): 

R017 3 

RQ17 3 

R017 3 

R017 3 

R017 3 

ROlT 3 

R017 3 

R017 3 

R0i7 3 

R017' 3 

R017 3 

R017 3 

3 

3 

Outer annular radius (m), ring 1: 
3 RAD_SHAPE ( 1) 

outer annular radius (m), ring 2: 
3 RAD_SHAPE( 2) 

outer annular radius (m), ring 3: 
3 RAD_SHAPE( 3) 

Outer annular radius (m); ring 4: 
3 RAD_SHAPE( 4) 

outer annular radius (m), ring 5: 
3 RAD_SHAPE( 5) 

Oute~ annular radius (m), ring 6~ 
3 RAD_SHAPE( '6) 

outer annular radius (m), ring 7: 
3 RAD_SHAPE( 7) 

Outer annular radius (m), ring 8: 
3 RAD_SHAPE( 8) 

outer annular radius (m), ring 9: 
', 

3 RAD_SHAPE(. 9) 
Outer annular radius (m), ring 10: 

3 RAD_SHAPE(lO) 
outer annular radius (m), ring 11: 

3 RAD_SHAPE(ll) 
Outer annular radius (m), ring 12: 

3 RAD_SHAPE(l2) 
3 

3 ' 3 3 

3 not used 3 5.000E+Ol 3 

3 not used 3 7.071E+Ol 3 

3 not used 3 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

9 not used 9 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO s 

3 not used 3 .0. OOOE+OO 3 

3 not used 1 O.OOOE+OO 3 

3 not used s O.OOOE+OO 9 

3 not used 3 O.OOOE+00. 3 

3 3 3. 

lRESRAD-ONS.ITE, version 7. 2 T« Limit = 180 days 02/02/2017 16: 02 Page 
5 ' 
summary :'Ra-226 15 pci/g · . · 
File : C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\2262FEB15.RAD . 

(continued)· 1 Site-Specjfi~ Parameter summary 

0 3 

used :by·RESRAD 3 Parameter 
Menu 3 Parameter 

(If different from user input) 3 Name 

R017 3 Fractions of annular areas within AREA: 

R017 3 Ring 1 

R017 9 Ring 2 

R017 3 · Ring 3 

. R017 3 . Ring , 4 

R017 3 Ring 5 

R017 9 Ring 6 

R017 3 Ring 7 · 

R017 9 Ring 8 

R017 3 Ring 9 

3 FRACA( 1) 
9 FRACA( 2) 
3 FRACA( 3) 
3 FRACA( 4) 

3 FRACA( 5) 
3 FRACA( 6) 
3 FRACA( 7) 

3 FRACA( 8) 

Page 6 .. 

3 user 3 3 

3 Input 3 Default 3 

' 3 3 3 

3 not used 3 1.000E+OO 3 

s not used s 2i732E-01 3 

3 not used ~ O.OOOE+OO 3 

s not used s o.ooo~+OO 3 

9 not used 3 O.OOOE+OO s 

·
3 not used 3 0. OOOE+OO 3 

s not used 3 o:ooOE+OO s 

3 not used 3 0.-000E+OO 3 

3 not used· 3 O.OOOE+OO 3 

·1 
I 
I 
1· 
I 
1: 
I 
I 
,I 
I 
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15RA226.txt.REP 
3 FRACA( 9) 

R017 3 Ring 10 s not used 3 O.OOOE+OO 3 

3 FRACA(lO) 
R017 3 Ring 11 '.not used 3 O.OOOE+OO 3 

I. 
3 FRACA(ll) 

us'ed R017 3 Ring 12 3 not s O.OOOE+OO ' 
3 FRACA(l2) 

!I 3 3 !I 

!I 

R018 ' Fruits, vegetables and grain consumption (kg/yr) ' not used 3 l.600E+02 3 

3 l.400E+Ol 3 

3
· 9. 200E+01 3 

3 6.300E+Ol 3 

3
· 5. 400E+OO 3 

3 9.000E-01 3 

---
3 DIET(l) 

R018 3 Leafy vegetable consumption (kg/yr) 
--- 3 DIET(2) . 

R018 s Milk consumption (L/yr) 
3 DIET(3) . 

R018 ' Meat and. poultry consumption (kg/yr) 
3 DIET(4) 

R018 3 Fish consumption (kg/yr) · 
. 3 DIET(S) 

R018 ' other seafood consumption (kg/yr) 
--- . 

3 DIET(6) 
R018 3 soil ingestion.rate (g/yr) 

3 SOIL 
R018 3 Drinking water intake (L/yr) 

3 DWI 
R018 3 Contamination fraction of drinking water 

3 FDW 
R018 s contamination fraction of household water 

3 FHHW 
R018 ' contamination fraction of livestock water 

3 FLW 
R018 3 Contamination fraction· of irrigation water 

3 FIRW 
R018 3 contamination fraction of aquatic food 

3 FR9 
R018 3 Contamination fraction of ·plant food 

3 FPLANT 
R018 '·contamination fraction of meat 

3 FMEAT 
R018. 3 Contamination fraction of milk 

3 FMILK 
3 

R019 s Livestock fodder intake for meat (kg/day) 
3 LFIS 

R019 s Livestock fodder intake for milk (kg/day) 
3 LFI6 

R019 3 Livestock water intake for meat (L/day) 
. ' 3 LWIS . 

R019 s Livestock water intake for milk (L/day) 
9 LWI6 . 

R019 3 Livestock soil intake (kg/day) 
3 LSI 

R019 3 Mass loading for foliar deposition (g/m**3) 
--~ 9 MLFD 

R019 .3 Depth of so.i 1 mixing 1 ayer (m) 
3 DM 

R019 ' Depth of roots · (m) 
3 DROOT 

R019 3 Drinki~g water fraction from ground water 
3 FGWDW 

R019 s Household water fraction from ground water 
3 FGWHH 

Page 7 

3 not used 
3 not used 
3 not used 
3 not·used 
3 not used 
3 3.ESOE+Ol 3 3.6SOE+Ol 3 

3 not used 

s not used 

3 5.100E+02 3 

3 1. OOOE+OO s 

3 1.000~+00 '. 1:000E+OO 3 

s· not used 
9 not l:JSed 
3 not used 

s. not used 

3 not used 
3

. ·not used 
!I 

3 1.000E+OO s 

3 1.000E+OO 3 

3 S.OOOE-01· 3 

!I 

3 

!I 

,s 

3 not used ' 6.800E+Ol s 

3 not used s S.SOOE+Ol' 3 

!I not used 3 S.OOOE+Ol !I 

3 not used 3 1.600E+02 s 

3 not used 3 S.OOOE-01 3 

3 not used 3 1.000E-04 3 

s 1.SOOE-01 3 1.SOOE-01 3 

3 not used s 9.000E;._01 ' 
3 not used ' l.OOOE+OO ' 

s 1.000E+OO 3 l.OOOE+OO 3 



15RA226.txt.REP 
R019 3 Livestock water fraction from ground water 

3 FGWLW 
R019 3 Irrigation fraction from ground water 

3 FGWIR 
ll 

R19B 3 wet weight crop yield for Non-Leafy (kg/m*~2) 
3 YV(l) 

R19B 3 wet weight crop yield for Leafy 
3

. YV(2) 
R19B 3 wet weight crop yield for Fodder 

3 YV(3) 

(kg/m**2) 

(kg/m*'l;r2) 

R19B 3 Growing Season for Non-Leafy (years) 
3 TE(l) 

R19B 3 Growing season fo.r Leafy . . (years) 
3 TE(2) 

Rl9B 9 Growing Season for Fodder (years) 
9 TE(3) 

lRESRAD-ONSITE, version 7.2 
6 
summary : Ra-226 15 pci/g 

T« Limit= 180 days 

3 not used 3 1.000E+OO 3 

3 not used 3 1.000E+OO 3 

3 3 !I 

3 not used 3 7.000E-01 3 

9 not used 3 1.SOOE+OO 9 

s not used 9 1.lOOE+OO 3 

3 not used 3 1.700E-01 3 

' not used · 3 2.SOOE-01 3 

3 not used 3 8.000E-02 3 

02/02/2017 16:02 Page 

. File . : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT 
2016\2262FEB15.~D 

RES RAD ANALYSIS .. 

(continued) 
site-Specific Parameter summary 

0 3 3 ·. user 3 

used by RESRAD. 3 Parameter 
Menu 3 

' Parameter 
(If different from user input) 3 Name 

3 Input 3 Default 3 

Rl9B 3 Translocation Factor for Non-Leafy 3 not used 3
. 1. OOOE-01 3 

3 Translocat'ion 
3 TIV(l) 

Rl9B Factor for Leafy 3 not. used ' ' 1. OOOE+OO '3 . 
3 TIV(2) 

' 1.000E+OO 3 Rl9B 3 Translocation Factor for Fodder 3 not used 
3 TIV(3) 

Rl9B 3 Dry Foliar Interception.Fraction for Non-Leafy 3 not used 3
· 2.SOOE-01 3 

· 3 RDRY(l) 
Rl9B 3 Dry Foliar I~terception Fraction for Leafy · 3 not used 3 2.SOOE-01. 3 

· 3 RDRY(2) 
Rl9B 3 Dry Foliar Interception Fraction for Fodder 3 not used 3 2.500E-Ol· 3 

s wet Foliar 
3 RDRY(3) 

Rl9B Interception Fraction for Non-L.eafy 9 . not used 3 2. SOOE-01 .3 

3 RWET(l) . 
Rl9B 3 wet Foliar Interception Fraction for Leafy 3 not used 3 2.SOOE-01 3 

Rl9B 
3 RWET(2) 

3 Wet Foliar Interception Fraction for Fodder ·snot used 3 2.SOOE-01 3 

3 RWET(3) ' Rl9B 3 Weathering Removal constant for vegetation 3 n·ot used 3 2.000E+Ol· 3 

3 WLAM 
3 3 3 3 

3 

Cl4 3 c-12 concentration in water (g/cm**3) 3 not used 3 2. OOOE:-05'. 3 

3 Cl2WTR 
Cl4 3 c-12 concentration in contaminated soil 

3 Cl2CZ 
(g/g) 3 not used 3 3.000E-02 3 

C14 3 Fraction of .vegetation carbon from soil 3 not used 3 2.000E-02 3 

3 CSOIL 
Cl4 3 Fraction of vegetation carbon from air 3 ·not used 3 9.800E-01 3 

3 CAIR 
Page 8 
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C14 s c-14. evasion layer 

C14. 3 c·.:.14 evasion flux 

Cl4 3 c-12 evasion flux 

C14 3 Fraction of grain 

C14 3 .Fraction of grain 
3 

15RA226.txt.REP 
thickness in soil (m) 

3 DMC 
rate from soil (1/sec) 

3 EVSN 
rate from soi 1 Cl/sec) 

3 REVSN 
in beef cattle feed 

3 AVFG4 
in milk cow feed 

3 AVFGS 
3 

5 not used 
3 not used 

s nc;>t used 
3 not used 
3 not used 
3 

3 3.000E-01 3 

3 7.000E-07. 3 

3 1. OOOE -10 3 

3 8.000E-01 3 

3 2.000E-01 3 

3 3 

STOR 3 Storage times of contaminated foodstuffs (days): 3 

3 

3 

STOR 3 Fruits, non-leafy vegetables, and grain· 

Leafy veg et ab 1 es 
3 STOR_T(l) · 

STOR 3 

3 STOR_T(2) 
STOR 3 Milk 

STOR 3 Meat 
3 STOR_T(3) 

and poultry 

STOR 3 Fish 
3 STOR_T(4) . 

3 STOFLT(S) 
STOR 3 Crustacea-and ~ollusks 

3 STOFLT(6) 
STOR 3 well water 

3 STOFLT(7) 
.STOR 3 su.rface water 

Livestock 
3 STOR_T(8) 

.STOR 3 fodder 
3 STOFLT(9) -

3 

3 

. R021 3 Thickness of bui 1 ding foundation (m) . , 
. 3 FLOORl . 

R021 3 Bu.lk density of building_ foundation (g/cm**3) 
3 . DENSF_L .... 

R021 3 Total porosity of ·the cover material 
. 3 TPCV . 

R021 3 Total porosity of the building foundation 
3 TPFL -

R021 3 volu~etfic.water content of the cover material 
3 ·p1-i2ocv 

R021 3 volumetric water content of the foundation 
3 PH20FL . 

R021 3 Diffusion coefficient·for radon gas (m/sec): 
3 

R021 3 
. I 

in cover material 
,.--- -

3 DIFCV 
R021 3 1n foundation material' 

3 DIFFL 
R021 3

. in contaminated zone soi J 
3 DIFCZ 

R021 3 Radon vertical dimension of mixing (m) 
· 

3 HMIX 
R021 s Average bui~ding air exchange rate (l/hr) 

3 REXG 
R021 s Height of the building (room) (m) 

3 HRM . 
R021 3 Buiiding inte~ior area factor 

code computed (time dependent) 3 FAI , 
R021 3 Building depth below ground surface (m) 

· Page 9 

3 1.400E+Ol 3 1. 400E+Ol 3 

3 1.000E+OO 3 l.OOOE+OO 3 

3 1.000E+OO 3 l.OOOE+OO 3 

3 2.000E+O! 3 2.000E+Oi 3 

3 7.000E+OO 3 7.000E+OO 3 

. 3 7. OOOE+OO 3 7.000E+OO 3 

s 1. OOOE+QO. 3 l.OOOE+OO· 3 

3 1. OOOE+OO 3 1.000E+OO 3 

3 '4. SOOE+Ol 3 4.SOOE+Ol 3 · 

3 3 3 

" not used 3 1.SOOE-01 " 
3 not used 3 2.400E+OO 3 

' 3 4.000E-01 3 4.000E-01 3 

3 .not used 3 1.000E-01 3 

3 s.oooi;-02 3 S~OOOE...:02 \ 
3 not used· 3 3.000E-02 3 

3 3 3 

3 -2.000E-06 3 2.000E-06 3 

3 not used 3 3.000E-07 3 

3 2.000E-06 3 2.000E-06 3 

3 i.OOOE+OO 3 2.000E+OO 3 

3 not used 3 5.000E-01 3 

3 not used 3 2.SOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

·
3 not used 3 -1.000E+OO 3 



15RA226.txt.REP 
code computed (time dependent) 3 DMFL 

R021 3 Emanating power of Rn-222 gas 
3 EMANA(l) 

R021 .3 Emana~ing power of Rn-220 gas 

3 2.500E-01 3 2.500E-01 3 

s not used 3 1.SOOE-01 3 

3 EMANA(2) 
3 3 3 3 

3 

TITL 3 Number of graphical ~ime points 
3 NPTS . 

3 32 3 3 

lRESRAD-ONSITE, version 7.2 T« Limit= 180 days 02/02/2017 16:02 Page 
7 . . 
summary : Ra-226 15 pci/g · 
File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\2262FEB15.RAD 
' . 

Si te-Speci fi c Parameter summary 
(continued) 
0 3• 3 User 3 3 

used by RES RAD 3 Parameter 
.Menu 3 Parameter 3 Input 3 Default 3 

(If different from user input) 3 Name 

TITL 3 Maximum number of integr~tion points 
3 LYMAX 

for dQ~~ 3 17 3 3 

.TITL 3 Maximum number of integration points for ri.~!< 3 1 s 3 

3 KY MAX 

iiiii11111iiiiiiiii1!1!11111ii11111111111111111111ii111!111iii11111iii!i1111111111ii 
ii111111iiiiif 111111111iiiiiiiiiiiiiii!!iiii . . ' 

Summary of Pathway Selections . 

· ...... ~: .... ~ ..... · .. P.~~b~~Y. .......................... ~ .. : ... ~~~r .. ~~J. ~~~~. ~m .... .. 
1 external.gamma 3 active 
2 inhalation (w/o radon) 3 active 
3 plant ingestion · 3 suppressed 
4 -- meat ingestion s suppressed · 
5 · -~ milk ingestion 3 

• · suppressed · 
6 aquatic foods 3 suppressed. 
7 -- drinking water 3 

· suppressed 
8 -- soil ingestion 3 active · 
9 -- radon 3 active 
Find peak pathway doses 3 active . 

:tttiiitiii:tiiiiii:t:t:tii:tif :ti:tii!iiii:tiiiii:t:tiii:tii:ti 
lRESRAD-ONSITE' Version 7. 2 T« Limit = 180 days 02/02/2017 16: 02 Pa. ge 8 . ' 
summary : Ra-226 15 pci/g . . · · · . 
File : c:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT ·RESRAD ANALYSIS 

2016\2262FEB15.RAD 

contaminated zone Dimensions 

Area: 
Thickness: 

Cover Depth: 
0 

868.36 square meters 
0.15 meters 

0.15 meters 

Ra-226 

Total Dose TDOSE(t), mrem/yr 
/ Page 10 

1.SOOE+Ol 

. 

I 
I 
I 
I 
I
' 

I 
I 
I, 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
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15RA226.txt.REP 
J 

Basic Radiation Dose Limit= .2.SOOE+Ol mrem/yr 

Total Mixture sum M(t) = Fraction pf Basic Dose Limit Received at Time (t) 

t (years) : .o·. OOOE+OO 2. OOOE-01 1. OOOE+Ol 1. OOOE+02 3. OOOE+02 1. OOOE+03 
TDOSE(t): 2.057E+Ol 2.056E+Ol 2.048E+Ol 1.970E+Ol 1.806E+Ol 1.334E+Ol 

M(t): 8.227E-01 8.226E-01 8.191E-01 7.878E-01 7.225E-01 ·S.335E-01 
OMaximum_ TDOSE(t): 2.057E+Ol mrem/yr at t = 0.000E+OO.years 
lRESRAD-ONSITE, version 7.2 T« Limit= 180 days 02/02/2017 16:02 Page 

9 
summary : Ra-226 15 pci/~ · . . 
File : c:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD·ANALYSIS 

2016\2262FEB15. RAD . . . . -

Tota 1 Dose contributions TDQSE Ci , p, t} for Indi vi dua·l 
· · Ra di on uc 1 ides Ci) and Pathways (p) ·· . · 

As mrem/yr and Fraction of Total Dose At t = 
. ' O.OOOE+OO years 

. 0 . 
excludes radon) 

water Independent Pathways (Inhalation 

0 Ground · Inhalation Radon 
Meat Milk soil 
Radio-~~~ 
~~~ 

Nuclide mrem/yr fract. mrem/yr fract. . mrem/yr fract. 
m~ ~millffi · ~millffi . ~, AAAAAA. 
AAAAAAAAA AAAAAA MAAAA.MA Aii.ii.A'AA AAAAAAili Aii.ii.A'AA . 

Ra-226 · 2.057E+Ol 1.0000 O.OOOE+OO 0.0000 9.838E-04 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 . 
!iiiiii !!i!!!!f 1 !!!iii iiiiiiiii iii!!! iii!!!!!! iiiiii 

!!!!!iiii iii!!! . !!!!!!!ii i!i!!i iiiii!!i! iiiiii 
Total .2'.057E+Ol LOOOO O.OOOE+OO 0.0000 9.838E-040.0000· 

0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 . O·.· OOOE+OO 0. 0000 
0 

Plant 

~ 

mrem/yr fract. 

AAAAA.ii.AAA AAiiJ..'AA ' 

0.000E+OO 0.0000 

tif iiifii ttiiii 

O.OOOE+OO 0.0000 

Total Dose contributions TDOSE(i ,p,t) ·fo·r Individual 
Radionuclides (i) and Pathw~ys (p) 

As mrem/yr and Fraction of T.o~al Dose At t = 
O.OOOE+OO years 
O. Water Dependent Pathways 
0 water ·Fish Radon Plant 

R~af~- ~~a~~~ 
~~~ 

Nuclide · mrem/yr fract. mrerri/yr fract .. . mrem/yr fract. mrem/yr fract. 
m~ ~m.ruro ; ~mmm· ~ AAAAAA AAAAAAili 'AAAAAA · 
AAAAAAAM A.AAAAA AAAAAAAM A.AAAAA AMAAAAAA ~ 

Ra-226 O.OOOE.+: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 2.057E+Ol 1.0000 
iiiif !i t!!!tif fi if iii! f !!fiiif! ff !iii ff !!ff iii tiff!! ii!f!ff!i iiifii 

iifiiiii! f f!ff ! ff f fiiii! ff ftti ff !ff !iii !tiff! . 
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 0.000E+OO 0.0000 2.057E+Ol·l.OOOO 
O*Sum of all water independent and dependent·pathways. 
lRESRAD-ONSITE, Version 7.2 .T« Limit= 180 days 
10 

02/02/2017 16:02 ·Page 

summary : Ra-226 15-pci/g . 
File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\2262 FEB15. RAD . . 
Page 11 



lSR,A.226.txt.REP 

Total Dose contributions TDOSE(i,p,t) for Individual 
Rad.i onucl ides Ci) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 
2.000E-01 years 
0 water Independent Pathways (Inhalation 
excludes radon) . 
O Ground Inhalation Radon Plant 

RMadea,. t
0

_ A A AAA AA A A AA~il~~ A
0

AA AAA A AA. A ... A·
5
A··

0 
A.j AJA .. A. A AA AA A A AA A A AAA AA ~~~·~ 

~.~~ 
Nuclide mrem/yr fract. mrem/yr fract: mrem/yr fract. mrem/yr fract. 

m~ ~mm illlliAAAmrnfil illlliAAA AAAAM AAAAAAAAA illAAA 
AAAAAAAAA illAAA AAAAAAAAA AA.AAAA AAAAAAAAA i\AAAAA 

Ra-226 2.056E:+Ol 1.0000 O.OOOE+OO 0.0000 9.837E-04 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 o~oOOE+OO 0.0000 O.OOOE+OO 0.0000 
111ii1i 111111111 1i!!11 111111111 111111 111111111 111111 111111111 1ii1ii 

1!1111111 111111 iiiiiii11 111111 111111111 111111 
Total 2.056E+Ol 1.0000 O.OOOE+OO 0.0000 9.837E-04 0.0000 O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 . Q.OOOE+OO 0.0000 O.OOOE+OO· 0.0000 
0 

Total Dose contributions TDOSE(i,p,t) for Individual 
Radfonucl ides Ci) and Pathways (p) ·· · · . 

2.000E-01 years 
As mrem/yr an~ Fraction of Total Dose At t·= · 

0 · Water Dependent Pathways 
O water Fi sh . Radon · · . Pl ant .. 

R~a~~-~ ~ay~ ~ 
~~~ 

Nuclide mrem/yr fr act. mrem/yr · fr act. mrem/yr fract. mrem/yr fr act. 
mr.~~/Y.!. .. fr.~~~ ......... mr.~~/Y.!.. fr.~~~ ......... mr.~~IY.!. fr~~~......... ...... ...... . ............................ . 

AAAAAAA AAAAAAAAA AAAAAA ... AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA ~ AAAAAA 
~ illAAA ~ MAAM . -AAAAAAAAA. i\AAAAA . 

Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 · O.OOOE+OO 0.0000 ··· 
0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 2. 056E+Ol 1. 0000 . , 
111111r· 111111111 111111 111111111 111111 111111111 iiiii1 111111111 111111 

111111111 111111 111111111 111111 111111111 111111 . 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0~0000 O.OOOE+OO 0.0000 

0. OOOE+OO 0. 0000 0: OOOE+OO 0 .·0000 ·. 2. 056E+Ol 1. 0000-
. O*Sum of all water independent and dependent pathways. 
lRESRAD-ONSITE, Version 7.2 T« Limit= 180 days 
11 . 

0?/02/2017 16~02 Pag~ 

· summary : Ra-226 15 pCi/~ · : · · · · 
File . : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\2262FEB15.RAD . 

Total Dose ·contributions TDOSE(i ,p.,t) for Individual 
Radionuclides (i) ·and Pathways (p) · · 

As mrem/yr and Fraction of Total Dose At t = 
1.000E+Ol years 
0 
excludes radon) 

Water Independent Pathways (Inhalation 

o Ground Inhalation Radon 
Meat · Milk soil 
Radio-.~-~·~ 
~~~ 

Nuclide mrem/yr fract.· mrem/yr fract. mrem/yr fract. 
m~ ~mmm ~mrnffi. illlliAAA AAAAM 
AAAAAAAAA illAAA ~ MAAM · AAAAAAAAA AAAAAA. 

Ra-226 2.048E+Ol 1.0000 0.QOOE+OO 0.0000 9.795E-04 0.0000 
Page 12 

Plant 

~ 

mrem/yr fr:act. 

AAAAAAAAA AAA.A.AA 

O.OOOE+00-0.0000 
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· 15RA226.txt.REP 
0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
t!ttttt tttiiiitt tiittt tiitttttt iiiiti ttttitiii' tttttt iiiitttf t tiiff t . 

ttttttttt ttiitt iiiiftfti !tiff!. tt!!ttiti tttttt 
Total 2.048E+Ol 1.0000 O.OOOE+OO 0.0000 9.795E-04 0.0000 O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 ·o . . . 
, 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. OOOE+Ol years 
0 Water Dependent Pathways 
0 Water Fi sh Radon · . Pl ant 

R~aZ~-~ ~ay~ ~ 
~~~ 
.Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

~~~~~~ AAAAAA AAAAAAAAA AAAAAA 
Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO O.OOOO· O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 2.048E+Ol 1.0000 
ttf tttt ff f fttttt !if tit' !!ittittt !ttt±i iitttttii iti!tt f iiiiit!! if iii! 

iitiiiiti t!f !ff ff !itiiii f tf f ii . itttf f !!i iiittt 
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 2.048E+Ol 1.0000 
O*sum of all water independent ·and dependent pathways. 
lRESRAD-ONSITE' Version. 7. 2 . T« Limit = 180 ·days. 02/02/2017 16: 02 Page· u . . 

summary : Ra..,226 15 pci/g ' · . . . · 
File : c:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\2262FEB1.5.RAD 

· .Radionuclides (i) and 
Total Dose contributions TDOSE(i,p,t). for Individual· 

Pathways (p) · . · . 

1. 000E+02 years 0 . 

· As mrem/yr and Fraction of Total Dose At t = . 

excludes radon) .. 
water I~dep~nd~nt Pathways (Inhalation 

0 Ground Inhalation Radon .. · Pl ant 
Meat . · Mi 1 k soil 
'Radio-.~~~~ 
~~~ 

Nuclide mrem/yr fract. mrem/yr fr act. . .mrem/yr fract. mrem/yr fract. 

~llfilM ~m.ruffi ·~m= ~. ~ ·AAAMAAAA iliAAA. 
AAAMAAAA ~ AAAMAAAA iliAAA AAAAAAAAA iliAAA 

Ra-226 1.970E+Ol 1.0000 G.OOOE+OO 0.0000 .9.421E-04·0.0000 0.-000E+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
titiiit iii!fftf f !!fifi fft!fitii itfttt iiiifiit! tiiiit tt!iiiiit f!iitt 

tttffft:U. it:tiii !!:U:Uf :U iiiif! :Uiitf ti! ti:i:t:ti . ·-
Total 1.970E+Ol 1.0000 O.OOOE+OO 0.0000 9.421E...:04 0.0000 0.00.0E+OO 0.0000. 

0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 . 0. OOOE+OO 0. OOOO· 
0 

Total Dose contributions TDOSE(i,p,t) for Individual 
Radi onu.cl ides Ci) . and Pathways (p) • · . 

As mrem/yr and Fraction.of Total Dose At t = 
t. OOOE+02 years .. 
O Water Dependent Pathways 
O water Fish Radon Plant 

R~jf~-~ ~ay~ ~ 
~~~ 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
Page_ 13 



15RA226.txt.REP 

mrnillA ~m.rufil ~m.rufil ~ AA.A.AAA AAAAAAAAA MAMA 
AAAAAAAAA MAMA. AAAAAAAAA AA.A.AAA . AAAAAAAM· AAAAAA 

Ra-226 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 1.970E+Ol 1.0000 
iii1111 111111111 iiiiii i11iiiiii 1ttt1i f 11111111 iiiiii 1t1iiiiii ittiii 

111iiiiii 111111 11!1iiiii i1tttt iif 111111 iiiiii 
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 0.000E+OO 0.0000 1.970E+Ol 1.0000. 
O*sum of all water i~dependent and dependent pathways. 
lRESRAD-ONSITE, version 7.2 T« Limit= 180 days 02/02/2017 16:02 Page 
13 

summary : Ra-226 15 pci/g · · · . · 
. Fi 1 e : C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS' 
2016\2262FEB15.RAD . 

Total Dose contributions TDOSE(i,p,t) for Individual 
Radionuclides CO and Pathways (p) · · · · ., 

.3.bOOE+02 year~ 
0 

As mrem/yr and Fraction of Total Dose_ At t =· 

excludes radon) 
O · Ground Inhalation 

water Independent Pathways (Inhalation 

Radon . Plant 
Meat . Milk · soil 
Radio-~·~~-~ 
-~~~ 

Nuclide mrem/yr' fract. mrem/yr ·fract. mre~/yr fract. mrem/y~ fract~ 

mrnillA ~m.rufil ~m.rufil -~ AA.A.AAA . AAAAAAAM MAMA 
AAAAAAAAA AMA.AA AAAAAAAAA AAAAAA · AAAAAAAM . AMA.AA 

Ra-226 1.806E+Ol 1.0000 O.OOOE+OO 0.0000 8.639E-04 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
1iiiiii 111111111 1tf iit 1111titti 111111 . iiiit1111 iiii11 11iiiii11 11!111 

i11t111ti iiiiit 111111111 111111 tiif 11111 11tiii . 
Tota 1 1. 806E+Ol 1. 0000 ·O. OOOE+OO 0 .. 0000 8. 639E-04 0. 0000 0. OOOE+OO 0. 0000 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
0 

Total Dose contributions TDOSE(i,p,t) for Individual 
Radionuclides (i) and Pathways (p) · . . . 

. As mrem/yr· and Fraction of Total Dose At t = · 
, '" 3.000E+02 years 

O Water Dependent Pathways 
0 water . · Fi sh Radon . Pl ant 

Meat Mi 1 k . . A 11· Pathways*. - . · 
Radio-.~~~~­
~ ~.~ 

Nuclide mrem/yr f ract. mrem/yr fr act. mrem/yr f ract :· mreni/yr fr act. 

mrnillA_~m.rufil ~m.rufil ~AA.A.AAA .AAAAAAAM MAMA 
AAAMAAAA AMA.AA AAAAAAAAA AMA.AA AAAMAAAA AAAAAA .· 

Ra-226 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 l.806E+Ol 1.0000 
iii1111 11111iiii iiiiii 11iit11t1 iiiii1 1ttititi1 111111 111111111- 111111 

itiiiiii1 111111 iiiiiiiii 111iti i1f 11iiti 111111 
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 1.806E+Ol 1.0000 
O*Sum of all water independent and dependent pathways. · 
lRESRAD-ONSITE, version 7.2 . T« Limit= 180 days 
14 . 

summary : Ra-226 15 pCi/g · · · 
File .: c:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\2262FEB15.RAD 

02/02/2017 16:02 Page 
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15RA226.txt.REP 

Radionuclides (i) and 
Total Dose contributions TDOSE(i,p,~) for Individual 

Pathways (p) · 
· As mrem/yr and Fraction of Total Dose At t .= 

1. 000E+03 years 
0 . water Independent Pathways (Inhalation 
excludes radon) 
O Ground Inhalation Radon 

Meat Mi.lk. soil 
Radio-~~~ 
~~~ 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract . 
. m~ ~m,ruill ~m,ruill .~MAMA 

AAAAAAAAA MAMA AAAAAAAAA f..AA.AAA AAAAAAAAA AAAAA.A 
Ra-226 l.334E+Ol 1:0000 O.OOOE+OO 0.0000 6.379E-04 0.0000 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
11if i11 t!!t11111 111111 111111111 111111 111111111 i11111 

111111111 111111 i1i111111 111111 111111111 t1f f 11 
Total 1.334E+01 1.0000 . O.OOOE+OO 0.0000 6.379E-04 0.0000 

O.OOOE+OO 0.0000 O.OOOE+OO 0;0000 O.OOOE+OO 0.0000 0 . 

Plant 

~ 

mrem/yr 'fract. 

AAAAAAili f..AA.AAA 

O.OOOE+OO 0.0000 

1tt1111t1 111111 

O.OOOE+OO 0.0000 

Total Dose contributions TDO~E(i,p,t) for Individual 
Radi oriucli des (i) and Pathways (p) . . . , 

· As mrem/yr and Fraction of Total Dose At t = 
L OOOE+03 years 
O water Dependent Pathways 
O · water Fi sh Radon . Pl ant · 

Meat Milk ·All Pathways* · · 
·Radio-~~~-~· 
~~~-

Nuclide mrem/yr fract.. mrem/yr fract. · mrem/yr fract. mrem/yr. fract . 
. m~ ~m,ruill· ~m,ruill ~ AAAAAA AAAAAAili ·AM.AM 
AAlliAAM MAMA AAlliAAM f..AA.AAA · AAlliAAM . f..AA.AAA . 

Ra-226 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 1.334E+Ol 1.0000 
1111111 111111111 111111 111111111 111111 111111111 111111 

111111111 ii1111 111111111 111111 111111111 111111 

0. OOOE+OO 0. 0000 .. 

iii :tt1111 ti:ti:ti ·. 

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 1.334E+Ol 1.0000 
O*Sum of all water independent and dependent pathways. 
lRESRAD-ONSITE, Version 7.2 T« Limit= 180 days 02/02/2017 . 16 :·02 . Page 
15 

summary : Ra-226 15 pCi/g · · · . · 
File : c:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAO ANALYSIS 

2016\2262FEBl5.RAO 

oose/sour.ce ~atios summed over A 11 Pathways 

Parent and Progen~ Princfpal Radionuclide contributions Indicated 

O Parent Product · Thread . OSR(j,t) At Time in Years 
(mrem/yr)/(pCi/g) 

(i) . (j) 
1.000E+03 

· Fraction 

AAAAAAAAAA ~ AAAAAAAAA 

O.OOOE+OO. 2.000E-01 1.000E+Ol 1.000E+02 3.000E+02 . 

~ A.AiliAAAA ~ ~ A.AiliAAAA 
AAlliAAM ' 

Ra-226+D Ra-226+0 
8.891E-01 

Ra-226+0 Pb-210+0 
6.448E-05 
Ra-226+0 aOSR(j) 

8.891E-01 

1.000E+OO 1.371E+OO 1.371E+OO 1.365E+OO 1.313E+OO 1.204E+OO 
' 

l.OOOE+OO 1.868E-06 2~608E-06 3.261E-05 9.315E-05 8.732E-05 

1.371E+OO 1.371E+OO 1.365E+OO 1.313E+OO 1.204E+OO 

Page 15 



15RA226.txt.REP 
i1i1ii1111 1111111111 111111111 11ii11111 111111111 11111iii1 1111i1iii 1111ii1f f 

:t11111111 . 
The DSR.includes contribution_s from associated (half-life 6 180 days) daughters. 

0 
single Radionuclide soil Guidelines G(i,t) in pci/g 

Basic Radiation Dose Limit= 2.SOOE+Ol mrem/yr 

ONuclide 
... ;~1./. .... t= O.OOOE+OO 2.000E-01 1.000E+Ol 1.000E+02 3.000E+02 
AAAAAAA AAAAAAAM MAAAMM AAAAAAAAA MAAAMM MAAAAAM 
Ra-22·6, 1. 823E+Ol l.824E+01 l.831E+01 1.904E+01 2.076E+01 

fiff11i i:ti1iftif i:tiiiiiii ii1iii111 1ii!:ti:Uf fiiii:Uii 
0 

summed Dose/source Ratios DSR(i,t) in (mrem/yr)/(pci/g) · 
and single Radionuclide Soil Guidelines G(i,t) in pci/~ 

at tmin = time of minimum single radionuclide soil ~uidel1ne 
and at tmax = time of maximum total dose = O.OOOE+OO years 

1.000E+03 
.·~ 
.2.812E+Ol 

.. 
. 11i:tiifi1 

ONuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 

~ ~ ~ AAAAAAAAA ~. AAAAAAAAA. ~ 
Ra-226 l;SOOE+Ol O.OOOE+OO 1.371E+OO 1.823E+Ol 1.371E+OO 1.823E+Ol · 
111:ti:ti :tii1111:ti :t:t11:tiiii111111i !11111111 iiif 11111 iif 111111 i111111ii 

lRESRAD-ONSITE, Version 7.2 
16 

T« Limit= 180 days 0210212017· '16:02 Page 

summary : Ra-226 15 pci/g ~ , · . · · .· 
File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\2262FEB15.RAD 
.. 

Individual Nuclide Dose summed over A~l Pathways 
Parent Nuclide and Branch Fra~tion·Indicated 

ONuclide Parent· THF(i) · DOSE(j ,t), mrem/yr 
(j) . (i) . t= O.OOOE+OO 2.000E-01 1.000E+Ol 1.000E+02 3.000E+02 

l.000E+03 
A.Aii.AAAA AAAAAM MAAAMM AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA 

MAAAMM 
Ra-226 Ra-226 1.000.E+OO 2.057E+Ol 2.056E+Ol 2.048E+Oi 1.969E+Ol 1.S06E+Ol 

1.334E+Ol 
OPb-210 Ra-226 1. OOOE.+00 2. 803E-05 L912E-05 4. 892E-04 1. 397E-03 1. 310E-03 
9.672E-04 
i1ii1ii 1111111 111111iif ·1111±1111 11:tiii111 1111i1ii11111iiiil1111ii±i1 

111111:tii . 
THF(i) is the thre~d fraction of th~ parent nuclide. 

ONuclide Parent 
(j) (i) 

1.000E+03 

Individual Nuclide soil concentration 
Parent Nuclide and Branch Fraction Indicated 

THF(i) . S(j. t), pCi /g . 
t= O.OOOE+OO 2.000E-01 1.000E+Ol 1.000E+02 

A.AAAAAA AAiliM AAAAAAili 
MAAAMM •' . 

3.000E+02· 

Ra-226 Ra-226 1.000E+OO 
9.726E+OO 
OPb-210 Ra-226 1.000E+OO 
7.979E+OO 
i1:1i111 1111111 111111111 

1.SOOE+Ol 1.SOOE+Ol 1.494E+Ol 1.436E+Ol 1.317E+Ol 

O.OOOE+OO 9.330E-02 3.878E+OO 1.152E+Ol 1.081E+Ol 

111111111 111111111 111111111 !11111111 111111111 
·111111111 ' . . 

THF(i) is the thread fraction of the parent nuclide. 
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ORESCALC.EXE execution time~ 

). 

15RA226.txt.REP 
6.06 seconds 
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&DB 
2262FEBR~LTHICKNESS.RAD 

CODENAME = 'RESRAD-ONSITE' I 

ICRPTRANS = 'ICRP107' I 

HAFTIM = '180 days', 
EXTERNAL_OCF= 'DCFPAK3.02' I 

DFFILE = ·'DOE STD-1196-2011 (Reference Person)', 
RISKLIB= 'DCFPAK3.02 Morbidity', 
DOSELIB= 'DOE STD-1196-2011 (Reference Person)', 
NANUC = 2 
NIY = 6 I 

. NPD = 2 I 

NPTS = 32 
NS = 1 I 

NPDS = 3 I . 

u_activity = 'pci' , 
u_dose_unit = 'mrem' , 

· nDAll = 2 , 
nuntqueNuc = 14 , 
&END 
&INDATA 
TITLE= 'Ra-226 15 pci/g With Actual cover scenario'., 
DIRECTORY_NAME = 'C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\ I I . 

NPTS = 32 I 

TDISK =II IVERS= '7.2', 
. XSPACE = 'LOG', 

I FINDPEAK. = 0 I 

LYMAX ~ 17 , 
KYMAX = 1 , 
COVERO = 1. 7 , 
DENSCV =. 1. 5 , 
vcv = 0, 
DENSCZ = 1. 5, 
vcz = .001, 
TPCZ = .4, 
FCCZ = .2, 
HCCZ = .001, 
BCZ = 0,_ 
HUMID = 8, 
EVAPTR = .5, 
PRECIP = . .41, 
RI = 0, 
!DITCH·= 0, 
RUNOFF = .2, 
WAREA = 1000000, 
EPS = .001, 
NS ::: 1, 
TI= 0, 
DENSAQ = 1. 5 , 
TPSZ = .4, 
EPSZ = .2, 
FCSZ = .2, 
HCSZ = 100, 
HGWT = .02, 
BSZ = 5.3, 
VWT = .001, 
bWIBWT = 10, 
MODEL = 0, 

·uw = 250, 
AREA = 868. 36, 
THICKO = 1. s I 
SUBMFRACT = 0, 
LCZPAQ = 100, 

•l,. • 
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BRDL = 25, 
T(l) = 0, 
T(2) = . 2, 
T(3) = 10, 
t(4) = 100, 
T(5) = 300, 
T(6) = 1000, 
T(7) = 0, 
T(8) = 0, 
T(9) = 0, 
T(lO) = 0, 
INHALR = 8400, 
MLINH = .0001, 
ED = 30, 
SHFl = .7, 
SHF3 = .4, 
FIND = 0, 
FOTD = 1, 
FS .= 1, 
RAD_SHAPE(l) = 50, 
RAD_SHAPE(2) = 70.71068, 
RAD_SHAPE(3) = 0, 
RAD_SHAPE(4) = 0, 
RAD_SHAPE(5) = 0, 
RAD~SHAPE(6) = 0, 
'RAD_SHAPE(7) = 0 I 
RAD_SHAPE(8) = 0, 
RAD_SHAPE(9) = 0, 
RAD_SHAPE(lO) = 0, 
RAD_SHAPE(ll) = 0, 
RAD_SHAPE(l2) = 0, 
FRACA(l) = 1, 
FRACA(2) = '. 2732395 I 

FRACA(3) = 0, 
FRACA(4) = 0, 
FRACA(5) = 0, 
FRACA(6) = 0, 
FRACA(7) = 0, 
FRACA(8) = 0, 
FRACA(9) = 0, 
FRACA(lO) = 0, 
FRACA(ll) = 0, 
FRACA(l2) = 0, 
DIET(l.) = 160, 
DIET(2) = 14, 

. DIET(3) = 92 I 

DIET(4) = 63, 
DIET(S).= 5.4, 
DIET(6) = .9, 
SOIL= 36.5, 
DWI = 510, 
FDW = 1, 
FHHW = 1, 
FLW = 1,· 
FIRW = 1,. 
FR9 = . 5, 
FPLANT =-1, 
FMEAT =-1, 
FMILK ·=-1, 
LFIS = 68, 
LFI6 = · 55, 
LWI5 = 50, 
LWI6. = 160 I . 

2262FEBREALTHICKNESS.RAD 
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LSI = .5, 
MLFD = .0001, 
OM = .15, 
DROOT = .9, 
FGWDW = 1, 
FGWHH = 1, 
FGWLW = 1, 
FGWIR ::: 1, 
STOR_T(l) = 14, 
STOR_T(2) = 1, 
STOR_T(3) ;;: 1, 
STOILT(4) = 20, 
STOIL T(S) = 7, 
STOR_ T(6) = 7., 
STOR_T(7) = 1, 
STOR_T(8) = 1, . 
STOR_T(9) = 45, 
FLOORl = . 15, 
DENSFL = 2.4, 
TPCV = .4, 
TPFL = .1, 
PH20CV = .OS, 
PH20FL . = . 03, . 
DIFCV = .000002, 
DIFFL = .0000003, 
DIFCZ = .000002, 
HMIX = 2, 
WIN_D = 2.68, 
REXG = . 5 I 
HRM = 2.5, 
FAI ;;; 0, 
DMFL =-1, · 
EMANA(l) = .. 25, 
EMANA(2) = .15 I' 
Cl2WTR = .00002, 
C12CZ = .03, 
CSOIL = .02, 
tAIR = .98, 
DMC;:; .3, 
EVSN = .0000007, 
REVSN = lE-10, 
AVFG4 = .8, 
AVFGS ='· • 2, 
H(l) = 4, 
H(2) = 4,· 
H(3) = 4, · 
H(4) = 4, 
H(S} = 4, 
DENSUZ (1) = 1. 5 I 
DENSUZ (2) = 1. 5 , 
DENSUZ(3) = 1. 5, 
DENSUZ(4) = 1. 5, 
DENSUZ(S) = 1.5,· 
TPUZ(l) = .4, 
TPUZ(2} = .4,_ 
TPUZ(3) = .4, 
TPUZ(4) = .4, 
TPUZ(S) =· • 4, 
EPUZ(l) = .2, 
EPUZ(2) = . 2, .. 
EPUZ(3) = .2, 
EPUZ(4) = . 2, ·. 
EPUZ(S) = .. 2, . 

2262FEBREALTHICKNESS.RAD 

Page 3 



FCUZ(l) = . 2, 
FCUZ(2) = .2, 
FCUZ(3) = .2, 
FCUZ(4) = .2, 
FCUZ(5) = .2, 
BUZ(l) = 5.3, 
BUZ(2) = 5.3, 
BUZ(3) = 5. 3 I 
BUZ(4) = 5.3, 
BUZ(5) = 5.3, 
HCUZ(l) = 10, 
HCUZ(2) = 10, 
HCUZ(3) = 10; 
HCUZ(4) = 10, 
HCUZ(5) = 10, 
INDPOPFLAG = 0 1 . 

OFFDISTANCE(l) = 250, 
NUMDISTANCES = 0, 
AMBIENTTEMP = 10, 
LIOHEIGHT = 1000, 
SOURCEHEIGHT = 10, 
AGVEG(l) = 0, 
AGVEG(2) = .5, 
AGVEG(3) = . 5, 
AGMILK(l) = 0, 
AGMILK(2) = .5, 
.AGMILK(3) = . 5 I 
AGMEAT(l) = 0, 
AGMEAT(2) = .5, 
AGMEAT(3) = .5, 
BEEFDENSITY = .164, 
MILKDENSITY = .0207, 
VEGLANDFRACTION = .0185, 
YV(l) = .7, 
YV(2) = 1. 5 I 

. YV(3) = 1.1, 
TE(l) = .17, 
TE(2) = .25, 
TE(3) = .08, 

'TIV(l) = .l,· 
TIV(2) = 1, _, 
TIV(3) = 1, 

. WLAM = '20, 
RWET(l) = . 25 I 

RWET(2) = .25, 
RWET(3) = . 25, 
RORY(l) = . 25, 
RDRY(2) = . 25, 
RDRY(3) = • 25 I 

2262FEBREALTHICKNESS.RAD 

NUCNAM = 'Pb-210+0', 'Ra-226+0', 'LAST', 
. s = 0, 15' 
w = 2*0, 
DCACTC = 100, 1E+34, 
DCACTUl = 100, 1E+34, 
DCACTS = 100, 1E+34, 
RLEACH =. 2*0, 
SOLUBKO = 2*0, 
SDENSCV = 1.5, 
SDENSCZ = 1.5, 
STHICKO = 10, 
NSENA = 3, 
NUM_SAMPS = 300, NUMVAR = 1, 
UNCPPD = t I 
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2262FEBREALTHICKNESS.RAD 
UNCPND = 1 , 
SELPATH = 387, 
&END 
&DCF 
T_DCF2= .0401672, 3.823283E-02, 
T.:...DCF3= 1. 025566E-02' 1. 677388E-03 ,. 
BIOFAC2= .100, 250, 
BIOFACl= 300, 50, 
RTF2= .0008, .001, 
RTF3= · .0003, .001, 
RTFl= .01, · .04, . 
SLPFl= 4.295087E-09, 8.36718E-06, 
SLPF2= 3.0825E-08, 2.822095E-08, 
SLPF3= 3.44202E-09, S.149498E-10, 
SLPF4= 2.669116E-09, 3.853363E-10, 
SLPFS= 3.44202E-09, 5.149498E-10, 
T_SLPFRN= 1.8E-12, .1.9E-13, 3.7E-12, 3E-15, 6.2E-12, 3.9E-ll, 

l.SE-11, 3.7E-11, . 
T_KFACTR= 388, 188, 388, 188, 

. &END 

/ 

Page 5 



I 
.I 
I 
I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
I 
I·-
I . 

I 
I 
I 

. . . . -· . 

Output.- 226RaActµalc.ove:r.txt 

. ) 



I 
I 
I 
I 
I 
I 
1· 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

226RaActualcover.txt.REP 
lRESRAD-ONSITE, Version 7.2 T« Limit= 180 days 02/03/2017 14:37 Page 

1 
summary : Ra-226 15 pci/g With Actual cover scenario 
File . : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\2262FEBREALTHICKNESS.RAD 

Table of contents 
~ 

Part I: Mixture sums and single Radionuclide Guidelines 
tttttttiiiiiiiiiiiif fitt!i!iriiiiittti!tiiiiiiiit!t!iit 

Dose Conversion Factor (and Related) Parameter summary... 2 
site-Specific Parameter summary.......................... 3 
summary of Pathway selections ................... ... ...... 7 
contaminated ~one and Total Dose summary.................. 8 
Total Dose components 

. Time = O.OOOE+OO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Time = 2.000E-01 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Time ·~ 1. OOOE+Ol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 11 
Ti me = 1. OOOE+02 ... · ... ~ ........................ · . . . . . . . 12 
Ti me = 3 . OOOE+02 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . ll 
Ti me = 1. OOOE+03 · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 

Dose/Source Ratios. summed over A 11 Pathways . . . . . . . . . . . . . . 15 . 
single Radipn~clide soil Guidelines ...... ...... .. .. .. .... 15 
Dose Per Nuclide summed over All Pathways ...... .. .. .. .. .. 16 
soil Contentration Per Nuclide .. ~ .... ;................... 16 

lRESRAD-ONSITE, version 7.2 T« Limit= 180 days . 02/03/2017 14:37 Page 2 . . 
summary·: Ra-226 15 pci/g With Actual cover scenario . , 
File . : c:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\2262FEBREALTHICKNESS.RAD . 

Dose· conversion ·Factor (and ·Related) Parameter summary · 
oo~e Li !Jrary: DOE STD-1196.:.2011 (Reference .-Person) · · 

3 current s 0 
3 Parameter' Base 

Menu· 3 . Parameter 
. case*· ·3 Name 
. . . .......... ........................................................................................ , .................................. . 

A-1 3 DCF's for exferrial ground radiation, (mrem/yr)/(pCi/g) 
3 ·. 

A-1 3 At-218 (Source: DCFPAK3.02) 
5.567E-05 3 DCFl( 1) ; 
A-1 3 Bi-210. (Source: DCFPAK3.02) 
S.473E~03· 3 DCFl( 2) 
A-1 3 'Bi-214 (Source: DCFPAK3.02) 

9.135E+OO ·3 DCFl( 3) 
A-1 3 Hg-206 (Source: DCFPAK3.02) 

6.127E-01 3 DCFl( 4) 
A-1 3 Pb-210· (source: DCFPAK3'.02). 

2. 092E..:03 .3 DCFl( S) 
A-1 . 3 Pb-214 (Source:. DCFPAK3.02) 

l.257E+OO 3 DCFl( 6) 
A-1 3 Po-210 (Source: DCFPAK3.02) 

5.641E-05 3 DCFl( 7) · 
. A-1 . ·3 Po-214 (Source: DCFPAK3. 02) 
4.801E~04 3 DCF1( 8) 
A-1 3 Po-218 (Source: DCFPAK3.02) 

,9.228E-09 3 DCFl( 9) 
A-1 3 Ra-226· (Source: DCFPAK3.02) 

3.176E-02 s.-DcFl( 10) .. 
Page 1 

s value# 3 · 

3 3 

3 5.567E-05 3 

3 S.473E-03 3 

3 9.135E+OO. 3 

.. 
3 6.127E-01 3 

3 2.092E-03 3 

3 1. 257E+OO 3 

3 S.641E-05 3 

3 4.801E-04 3 

3 9.228E-09 3 

3 3.176E-02 3 



226RaActualcover.txt.REP 
A-1 3 Rn-218 (source: DCFPAK3.02) 

4.259E-03 3 DCFl( 11) 
A-1 3 Rn-222. (Source: OCFPAK3.02) 

2.130E-03 3 DCFl( 12)· 
A-1 3 Tl-206 (Source~ DCFPAK3.02) 

l.278E-02 3 DCFl( 13) 
A-1 3 Tl-210 (Source: DCFPAKl.02) 

1.677E+Ol 3 DCFl( 14) 
3 

:!I 

B-1 3 Dose conversion factors for inhalation, mrem/pci: 
3 

B-1 3 Pb-210+0 
2.231E-02 3 'DCF2( 1) 
B-1 3

. Ra-226+0 
3.811E-02 3 OCF2( 2) 

:!I . 

s 

o-1 3 oos.e conversion factors for ingestion, mrem/pci: 
3 . 

3 4.259E-03 3 

.
3 2.130E-03 3

· 

3 1. 278E-02 3
· 

3 1. 677E+Ol 3 

. 3 9 

3 

3 4. 017E-02 3 · 

· 
9 3.823E-02 3 

3 

3 ' . 3 

D-1 3 Pb-210+0 
3.774E-03 3 DCF3( 1) 
D-1 · 3 Ra-226+0 

l.676E-03 3 DCF3( 2)· 

"'.. 3 1. 026E-02 3 

3 

. 9 

o-34 3 Food transfer factors: 
3 

D-34 .9 Pb-210+0 
l.OOOE-02 3 RTF( 
0-34 3 Pb-210+0 

8.000E-04 3 RTF( 
D-34 .3 Pb-210+0 

3. OOOE-04 9 ·RTF(· 
0-34 3 

, plant/soil concentration ratio, dimensionless 
1, 1) •, . . 
, beef/livestock-intake ratio, (pci/kg)/(pci/d),' 
1,2) 
, milk/livestock-intake ratio, '(pci/L)/(pci/d) 
1,3) 

3 

0-34 9 Ra-226+0 
4.000E-02 3 RTF( 
D-34 3 Ra-226+0 

LOOOE.:.03 3 RTF( 
0-34 9 Ra-226+0 

1. OOOE-03 3 RTF( 

, plant/soil concentration ratio, dimensionless 
2,1) . 
, beef/livestock-intake 
2,2) . . 

ratio, (pci/kg)/(pci/d} 
!. ' I ' '~ • ' 

, mil k/l i vestock-i ntake ratio, 
2,3) 

(pCi/L)/(pCi/d) 
9 

9 . \ 

' o-s 3 sioaccumulation factors, fresh water, L/kg: 
- 3 

0-5 9 Pb-210+0 , fish 
3.000E+02· 9 BIOFAC( 1,1) 
·D-5 3 Pb-210+0 , crustacea and mollusks 

1. 000E+02 .9 BIOFAC( l, 2) 
0-5 3 

3 

o-s 3 Ra-226+0 , fish 
S.OOOE+Ol 3 BIOFAC( 2,1) 

· D-5 9 Ra-226+0 , crustacea and mollusks 
2.500E+02 3 BIOFAC( 2,2) 

3 i. 677E-03 3 

9 3 

3 

3 i. oooi::~o2 s 

3 :g. OOOE-04 3 ' 

3 3.000E-04 3 

3 3 

3 _ 4 .. OOOE-02 .,s 

3 1. OOOE-;-03 3 

3 1. OOOE-03 3 

s 3 

3 

3 '3. 000Et02 3 . 

3 1: 000E+02 3 

3 

3 5.000E+Ol 3 

3 2. 500E+02. 9 · 

i11i1rf iiiiii1i11111111ii11111111111111!f 11!111i111!1tiiiiifitfiiiit11i!iii!!tft1i!i 
1iii1!1t11iiiiii111111 . . . . 
#For DCFl(xxx) only, factors are for infinite depth & area. See ETFG table in 

Ground Pathway of Detailed Report. . 
*Base case means Default.Lib w/o Associate Nuclide contributions. 

lRESRAD-ONSITE, version 7.2 T« Limit= 180 days 02/03/2017 14:37 Page 
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.,226RaActualcover.txt.REP 
·3 
summary Ra-226 15 pci/g With Actual cover scenario · · 
Fi 1 e : C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD AN.AL YSIS 

2016\2262FEBREALTHICKNESS.RAD . . -
site-Specific Parameter summary 

0 3 

used by RESRAD 3 Parameter 
Menu 3 Parameter 

(If different from user input) ' Name 

ROll 3 Area of contaminated zone (m**2) 
3 AREA 

ROl.1 3 Thickness of contaminated zone (m) 
3 THICKO 

ROll ' Fraction of contamination that is submerged 
3 SUBMFRACT 

ROll 3 Length parallel to aquifer flow (m) 
3 LCZPAQ 

ROll ' Basic radiation dose limit (mrem/yr) 
3 BRDL 

ROll 3 Time since placement of material (yr) 
3 TI. 

ROll 3 Times for calculations (yr) 
3 T( 2) 

ROll 3 Times for calculations (yr) 
3 T( 3) 

ROll. 3 Times for calcul~tions (yr) 
3 T( 4) 

ROll 3 Times for calculations (yr) 
.. _ 3 T( 5) 

ROll 3 Times for calculations (yr) 
. ·· 3 T( 6) 

ROll 3 Ti.mes for calculations (yr) 
' T( 7) 

ROll 3 iimes for calculations (yr) 
3 T( 8) 

ROll 3 Times for calculations (yr) 
3 T( 9) 

ROll 'Times for calculations (yr) 
3 T(lO) 

R013 ' cover depth (m) 
3 COVERO 

R013 3 Density of cover material (g/cm**3) · 
3 DENSCV 

R013 3 cover depth erosion rate Cm/yr) 
. 3 .vcv 

R013 3 Density of contaminated zone (g/cm**3) 
3 DENSCZ 

R013 3 contaminated zone erosion rate (m/yr). 
3 vcz 

R013 3 contaminated zone total porosity 
3 TPCZ 

Page 3 

· 3 · user 3 3 

. !I input 3 Default 3 

3 '8.684E+02 3 1:000E+04 3 

3 1.500E+OO 3 2.000E+OO 3 

3 O.OOOE+OO 3 o:OOOE+OO 3 

3 l.000E+02 3 l.000E+02 .3 

3 2.500E+Ol 3 3.000E+01 3 

3 O.OOOE+OO 3 O.OOOE+OO 3 

3 2.000E-01 3 1.000E+OO 3 

3 l.OOOE+Ol 3 3.000E+OO 3 

3 1.000E+02 3 1.000E+Ol 3 

,. 3.000E+02 3 3.000~+01 3 

3 1. 000E+03 3 1. 000E+02 3 

3 not used .3 3.000E+02 3 

3 not used 3 1.000E+03 3 

3 not used 3 O.OOOE+OO 3 

3 ·not used 3 O .. OOOE+OO ! 

• 3 3 3 

3 1.500E+Ol ,. O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

3 3 3 

3 1.700E+OO 3 O.OOOE+OO 3 

3 l. 500E+OO ·· 3 1. 500E+QO 3 · 

3 O.OOOE+OO 3 1.000E-03 3 

3 1.500E+OO 3 1.SOOE+OO 3 

3 1.000E-03 3 l;OOOE-03 3 

3 4.000E-01 3 4.000E-01 3 



226RaActualcover.txt.REP 
· R013 3 contaminated zone field capacity 3 2.000E-01 3 2.000E-01 3 

3 FCCZ 
. R013 3 contaminated zone· hydraulic conductivity (m/yr) 3 1.000E-03 3 1.000E+Ol 3 

3 HCCZ 
R013 3 contaminated zone b parameter 3 O.OOOE+OO 3 5.300E+OO 3 

3 BCZ 
R013 3 Average annual wind speed Cm/sec) 3 2.680E+OO 3 2.000E+OO 3 

3 WIND 
R013 3 Humidity in air (g/m**3) 3 not used 3 8.000E+OO 3 

3 HUMID 
R013 3 Evapotranspiration coefficient 3 S.OOOE-01 3 S.OOOE-01 3 

. 3 EVAPTR 
R013 3 Precipita~ion Cm/yr) 3 4.lOOE-01 3 1.000E+OO 3 

3 PRECIP 
R013 3 Irrigation Cm/yr) 3 O.OOOE+OO 3 2.000E-01 3 

R013 3 Irrigation mode 

R013 3 Runoff coefficient 

3 RI 
3 IDITCH 
3 RUNOFF 

R013 3 watershed area for nearby stream or 
3 WAREA .• 

ROB 3 Accuracy for water/soil computations 
3 EPS 

3 

3 

R014 3 Density of saturated zone (g/cm**3) 
3 DENSAQ 

R014 3 saturated zone total porosity 
. 

3 TPSZ 
R014 3 saturated zone·effective porosity 

3 EPSZ 
R014 3 saturated zone field capacity 

3 FCSZ 

pond (m**2) 

R014 3 saturated zone hydraulic conductivity Cm/yr) 
3 HCSZ 

R014 3 saturated zone hydraulic gradient 
3 HGWT 

R0i4 3 s~turated zone b parameter 
3 BSZ 

R014 3 water table drop rate Cm/yr) 
s VWT 

R014 3 well pump intake depth Cm below water table) 
, 

3 DWIBWT . 
R014 3 Model: Nondispersion (ND) or Mass~Balance (MB) 

3 MODEL . 
R014 3 Well pumping rate (m**3/yr) 

3 uw 
3 

3 overhead 3 overhead 3 

3 2.000E-01. 3 2.000E~Ol 3 

3 1.000E+06 3 1.000E+O~ 3 

3 1.000E-03 3 l.OOOE-03 3 

3 3 

~ 1.SOOE+OO 3 1.SOOE+OO 3 

3 4.000E-01 3 4.000E-01 3 

3 2.000E-01 3 2.000E-01 3 

3 2.000E-01 3 2;000E-01 3 

3 l.000E+02 3 l.000E+02 3 

~ 2.000E-02 3 2.000E-02 i 

3 5.300E+OO 3 S.300E+OO 3 

3 l.OOOE-03 3 1.000E-03 3 

3 1.000E+Ol 3 1.000E+Ol 3 

!I ND 3 ND 3 

3 2.SOOE+02 3 2.SOOE+02 B 

.3 3 3 

lRESRAD-ONSITE' Version 7. 2 ·. T« Limit = 180 days 02/03/2017 14: 37 Page 
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(continued) 
site-specific Parameter summary 

0 3 

used by RESRAD 3 Parameter 
3 User· 3 

Menu 3 Parameter 
(If different from user input) 3 Name 

3 Input 3 Default 3 

Page 4 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

226RaActualcover.txt.REP ..................................................................................................... 

R015 '3 Number of-unsaturated zone strata 
3 NS 

R015 ' unsat. zone 1, thickness {m) 

R015 
3 H(l) 

3 unsat. zone 1, soil density (g/cm**3) 
· 3 DENSUZ (1) . . 

R015 3 unsat. zone 1, total porosity 

1, 
3 TPUZ(l) 

ROlS 3 unsat. zone effective porosity 
3 EPUZ(l) 

R015 3 unsat. zone 1 . field capacity I 

_ · · 3 FCUZ(l) 
~015 3 Unsat. zone 1, soi 1-speci fi c b parameter 

3 BUZ(l) ---
R015 3 unsat. zone 1, hydraulic conductivity 

3 HCUZ(l) . 
3 

3 

R016 3 Distribution coefficients for Ra-226 
3 .. 

R016 3 contaminated zone (cm**3/g) 
. •. 

3 DCNUCC( 2) 
R016 3 unsaturated zone 1 (cm**3/g) 

3 DCNUCU( 2,1) 
R016'' 3 saturated zone (cm**3/g) 

3 DCNUCS( 2) 
R016 3 Leach rate (/yr) 

7. 289E-.36 3 AL EACH ( 2) _ 
R016 3 solubility constant 

3 SOLUBK(' 2) not used 
3 

3 

· R016 3 Distribution coefficients for daughter 
. 3 . 

.R016 3 contaminated zone (cm**3/g) 
. . . . 3 DCNUCC( 1) 

R016 9 unsaturated zone 1 (cm**3/g) 
·3 DCNUCU( 1,1) 

R016 3 sat~rated zone (cm**3/g) · 
--- .. . · 3 DCNUCS( 1) . 

R016 3 Leach rate (/yr)· 
7.270E-04 3 ALEACH( 1) 

R016 3 
· · solubility constant 
not used 3 SOLUBK( 1) 

r3 

3 

R017· 3 Inhalation rate (m**3/yr) 
---

3 INHALR 
R017 3 Mass.loading for inhalation (g/mtr1<3) 

•--
3 MLINH 

R017 3 ·exposure duration 
3 ED 

R017 '· Shi e 1 ding factor, i nha lat ion 
3 SHF3 

· R0i7 · 3 Shielding factor, externa 1 gamma 
3 SHFl 

R017 3 Fraction of time spent indoors 
3 FIND 

Cm/yr) 

Pb'-210 

R017 3 Fraction of time spent outdoors (on site) 
3 ·FOTD 

R017 ' shape factor flag, external gamma 
Page·s 

3 1 3 1 3 

3 4.000E+OO ' 4.000E+OO 3 

3 1. SOOE+OO 3 1. SOOE+OO 3 

3 4.000E-01 3 4.000E-01 3 

3 2. OOOE'-01 3 2.000E-01 3 

3 2.000E-01 3 2.000E-01 3 

3 5.300E+OO 9 5.300E+OO 3 

3 1.000E+Ol ' 1.000E+Ol, 3 

3 9 3 

3 3 3 

. 3 1. OOOE+34 . 3 7.000E+Ol 3 

3 1.00QE+34 3 7.000E+Ol 3 

3 1. 000E+34 3 7.000E+Ol 3 

3 O.OOOE+OO 3 O.OOOE+OO. 3 

3 O.OOOE+OO 3 O.OOOE+OO 3 

3 . 3· 3" 

. 3 3 3 

3 1. 000E+02 3 1.000E+02 3 

3 l.000E+02 3 l.000E+02 3 

3 l.000E+02 3 1; 000E+02. 3 

3 0 ;'OOOE+OO 3 O.OOOE+OO 3 

3 O.OOOE+OO ' .O.OOOE+OO 3 

3 3 3 

·
3 8.400E+03 3 8.400E+03 3 . 

3 l.OOOE-04 9 l.OOOE-04 3 

3 3.000E+Ol 3 3.000E+Ol 3 

3 4.000E-01 3 4.000E-01 3 

9 7.000E-01 9 7.000E-01 3 

3 O.OOOE+OO 3 5.000E-01 3 

3 1.000E+OO 3 2.SOOE-01 3 

3 1.000E+OO 3 1.000E+OO 3 



226RaActualcover.txt.REP 
>0 shows circular AREA. 3 FS 
R017 3 Radii of shape factor array (used if FS: -1): 

3 

·R017 3 outer annular radius (m), ring 1: 
3 RAD_SHAPE( 1) 

R017 3 outer annular radius (m), ring 2: 
3 RAD_SHAPE ( 2) 

R017 3 outer annular radius (m), ring 3: 
3 RAD_SHAPE( 3) 

R017 3 ·outer annular radius (m), ring 4: 
3 RAD_SHAPE( 4) 

R017 3 outer annular radius (m), ring 5: 
3 RAD_SHAPE( 5) 

R017 3 outer annular radius (m), ring 6: 
3 RAD_SHAPE( ·6) 

R017 3 Outer annular radius (m), ring 7: 
3 RAD_SHAPE( 7) 

R017 3 outer annular radius (m), ring 8: 
3 RAD_SHAPE( 8) 

R017 3 outer annular radius (m), ring 9: 
3 RAD_SHAPE( 9) 

R017 3 outer annular radius (m), ring 10: 
3 RAD_SHAPE(lO) 

R017 3 outer annular radius (m), ring 11: 
3 RAD_SHAPE (11) 

R017 3 ~uter annular radius (m), ring 12: 
3 RAD_SHAPE(l2) 

3 

3 

3 

3 not used 
3 not used 
3 not used 
3 not used 
3 not used 
3 not used 
3 not used 
3 not used 
3 not used 
3 not used 
3 not used 
3 not used 
3 

3 3 

3 5.000E+Ol 3 

3 ·7.071E+Ol 3 

3 O.OOOE+OO 3 

3 O.OOOE+OO 3 

3 O.OOOE+OO 3 

3 O.OOOE+OO 3 

3 O.OOOE+OO 3 

3 O.OOOE+OO 3 

3 O.OOOE+OO 3 

3 O.OOOE+OO 3 

3 O.OOOE+OO 3 

3 O.OOOE+OO 3 

3 3 
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(continued) 
0 3 

Site-specific Parameter summary 

used by RESRAD 3 Parameter 
Menu 3 Parameter 

(If different from user input) 3 Name 

R017 3 Fractions of annular areas within AREA: 

R017 3 Ring 1 

R017 3 Ring 2 

R017 · 3 Ring 3 

R017 3 Ring 4 

R017 3 Ring 5· 

R017 ~ Ring 6 

R017 3 Ring 7 

R017 3 Ring 8 

R017 3 Ring 9 

3 

3 FRACA( 1) 
3 FRACA( 2) 
3 FRACA( 3) 

3 FRACA( 4) 

.3 · FRACA( 5) 
3 FRACA( 6) 
3 FRACA( 7) 

3 FRACA( 8) 

Page 6 

3 user 3 3 

3 Input 3 Default 3 

3 3 

9 not used 9 1.000E+OO 3 

3 not used 3 2.732E-01 3 

3 not used 3 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

I 
I 
I 
I 
I· 
I 
I 
I 
I 
I 
I 
I 
·I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I ,, 
I 
I 
I 
I 

R017 3 

R017 3 

R017 3 

3 

Ring 10 

R.ing 11 

Ring 12 

22.6RaACtua l Cover. txt. REP 
3 FRACA( 9) 
3 FRACA(lO) 
3 FRACA(ll) 
3 FRACA(12) 
3 

3 not used 3 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

9 not used 3 O.OOOE+OO 3 

3 3 3 

R018 s Fruits, vegetables and grain consumption (kg/yr) 3 not used 3 i.600E+02 3 

3 DIET(l) 
R018 3 Leafy vegetab 1 e consumption (kg/yr) 3 not used s 1. 400E+Ol ·3 

. ---
3 DIET(2) · 

R018 s Milk consumption (L/yr) 3 not used 3 9.200E+Ol s 
3 DIET(3) · .. 

'. R018 3 Meat and poultry consumption (kg/yr) 3 not used s 6.300E+Ol 3 

3 DIET(4) . 
·R018 3 Fish consumption (kg/yr) 3 not used 3 S.400E+OO 3 

3 DIET(S) 
R018 3 Other seafood consumption (kg/yr) s not used 3 9. OOOE-01 3 

. --- · 
3 DIET(6) 

R018 s soil ingestion rate (g/yr) 3 3.650E+Ol 3 3.650E+Ol 3 

3 SOIL 
R018 3 Drinking water intake (L/yr) s not used ' 5.100E+02 3 

,. DWI 
R018 3 Contamination fraction of drinking water 3 riot used 3 1.000E+OO 3 

---
3 FDW 

R018 s contamination 'fraction of ·household water 3 ], • OOOE+OO 3 L OOOE+O,O 3 

3 FHHW 
R018 3 contamination fraction of livestock water 3 not used 3 1.000E+Oo·s 

3 FLW 
R018 3

. contamination fractiOn of i rri gati on water 3
. not used 3 1. OOOE+O.O 3 

3 FIRW .. 
R018 3 c;:ontamination fraction of aquatic.food 3 not used 3 5.000E-01. 3 

3 FR9 
R018 3 contamination fraction of plant food· 3 . not used . 3 -l 3 

3 FPLANT 
R018 3 contamination fraction of meat ' not used 3 ~1 s 

3 FMEAT 
R018 3 contamination fraction·of milk· '.not used. "-1 3 • 

3 FMILK 
3 

3 'I· 

R019 3 Livestock fodder intake for meat (kg/day) 
3 ·LFI5 

R019 ". Livestock fodder. intake for milk (kg/day) 
3 LFI6 

R019 3 Livestock wa~er intake for meat (L/day) 
3 LWIS 

R019 3 Livestock water intake for milk' (L/day) 
3 LWI6 

R019 3 Livestock sqil intake (kg/day) 
3 LSI 

· R019." Mass l.Qading for foliar deposition (g/m**3) 
3 MLFD 

R019 3
. Depth of soi 1 mixing 1 ayer (m) 

. ·3 OM 
R019 3 Depth of rpots (m) 

R019 ·3 orin~ing water 

R019 3 Household water 

3 DROOT 
fraction from 

3 FGWDW 
fraction from 

3 FGWHH 

ground water 

ground water 

Page 7 

3 3· 3 . 

3 not ·used 3 6.800E+Ol 3 · 

3 not used 3 S.SOOE+Ol 3 

3 not used 3 5.000E+Ol ~ 

3 not used 3 1.600E+02 3 

·
3 not used·· 3 5.000E-01 3 

3 not used 3 1.000E-04 3 

3 l.SOOE-01 3 1.SOOE-01 3 

3 not used 3 9.000E-01 3 

3 not used s 1.000E+OO s 

3 1.000E+OO 3 1.000E+OO 3 



226RaActualcover.txt.REP 
R019 '.Livestock water fraction from ground water 

--- · 
9 FGWLW 

R019.' Irrigation fraction from ground water 
9 FGWIR 

9 

9 

R19B 'Wet·weight crop yield for Non-Leafy (kg/m**2) 
1 

9 YV(l) 
R19B 3 wet weight crop yield for Leafy 

. · 3 YV(2) 
R19B ' Wet weight crop yield for Fodder 

3 YV(3) 

(kg/m**2) 

(kg/m**2) 

Rl9B ' Growing season for Non-Leafy (years) 
3 TE(l) 

Rl9B ' Growing season for Leafy (years) 
. 

3 TE(2) 
Rl9B 3 Growing season for Fodder (years) 

9 TE(3) 
lRESRAD-ONSITE, version 7.2 T« Limit ~ 180 days 

6 

' not used ' 1.000E+OO 3 

' not used 3 1. OOOE+OO 9 

3 9 3 

' not used 3 7.000E-01 3 

' not used· 3 l.SOOE+OO 3 

' not used. . ' .1. lOOE+OO 9 

3 not used 3 1. 700E-01 9 

'·not used ' 2.SOOE-01 3 

' not used 3 ·s.OOOE"'.'02 ' 

.02/03/2017 14:37 Page 

summary : Ra-226 15 pci/g with Actual .cover scenario 
File : c:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRADANALYSIS 

2016\2262FEBREALTHICKNESS.RAD . 

site-specific Parameter summary 
(continued.) 
0 3 

used by RESRAD ' Parameter 
Menu ' Parameter 

(If different from user input) 9 Name 

Rl9B 3 Translocation Factor for Non-Leafy 
---

3 TIV(l) 
Rl9B ' Translocation Factor for Leafy 

3 TIV(2) 
Rl9B ' Translocation Factor for Fodder 

3 TIV(3) 
Rl9B 3 Dry Foliar Interception Fraction for Non-Leafy 

3 RDRY(l) 
Rl9B ' Dry Foliar Interception Fraction for Leafy 

--- . 9 RDRY(2)' 
Rl9B · 9 Dry. Fq 1 i ar .Interception Fraction for Fo.dder 

--- · · 
3 RDRY(3) 

Rl9B ' Wet Foliar Interception Fraction for Non-Leafy 
9 RWET(l) 

· R19B ~ wet Foliar Interception Fraction for Leafy 
3 RWET(2) 

R19B ' Wet- Foliar Interception Fraction for Fodder 
3 RWET(3) 

Rl9B 3 ·weathering Removal constant for vegetation 
3 WLAM 

3 

9 

C14 3 c-12 concentration in water .(g/cm**3) · 
--- 9 Cl2WTR 

C14 9 C-12 concentration in contaminated soil (g/g) 
--- / 3 Cl2CZ · 

C14 3 Fr·actioh of vegetation carbon from soil 
3 CSOIL 

C14 3 Fracti9n of vegetation carbon from air 
3 CAIR 

Page 8 

9 user 3 

9 Input ' Default 

3 not used ' 1.000E-01 3 

' not used 3 1.000E+OO 3 

3 not used ' 1.000E+OO 9 

9 ·not used 3 2.SOOE-01 3 

3 not used 9 2.SOOE-01 3 

~ not ~sed 3 2.SOOE-01 3 

3 no~ used 3 2.SOOE-01 3 

3 not used 3 2.SOOE-01 ' 
3 not used ' 2.SOOE-01 3 

3 not used 3 2 .. OOOE+Ol ' 
3 3 

' not used 3 2.00dE-05 ' 
3 not used 9 3~000E-02 9 

3 not used 3 2.000E-02 ' 

' not used ' 9.SOOE-01 3 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' 226RaActualcover.txt.REP 
C14 3 C-14 evasion layer thickness in soil (m) 3 not used 9 3.000E-01 9 

9 DMC 
C14 3 c-14 evasion flux rate from soil (1/sec) 3 not used ·

9 7. OOOE-07 3 

9 EVSN 
C14 s c-12 evasion flux rate from soil Cl/sec) :s not used 3 1. OOOE-10 3 

3 REV SN 
C14 3 Fraction .of grain in beef cattle feed 3 not used 3 8. OOOE-01 -3 . 

9 AVFG4 
feed C14 3 Fraction of grain in milk cow 3 not used 3 2.000E-01 3 

3 AVFGS 
3 3 3 3 

!I 

STOR 3 storage times of contaminated foodstuffs .(days): 3 !I 3 

STOR 3 

STOR 3 

STOR 3 

STOR 3 

STOR 3 

STOR 3 

STOR 3 

SJOR 3 

STOR 3 

ll 

9 

Fruits, non-leafy vegetables, and grain 
--- · . . · · 

3 STOIL T(l) 
Leafy vegetables 

Milk 

Meat and poultry 

well water 

surface.water 

Livestock fodder 

· 3 STOR_T(2) 

3 STOILT(3) 
3 STOILT(4) 

3 STOILT(7) 
3 STOIL"T:(8) 
3 STOILT(9) 
3 

R021 3 Thickness of building foundation (m) 
·. 3· FLOORl 

R021 3 Bulk density of building foundation (g/cm**3) 
. · 3 _DENSFL 

R021 3 Total porosity of the cc)ver material 
· • --- . . 3 TPCV 

R021 3 Tota 1 p·o rosi ty of the bui 1 ding foundation 
·
3 TPFL . 

R021 3 Volumetric water content of the cover material 
• 

3 PH20CV 
R021 ~ Volumetric water content of the foundation 

3 PH20FL 
R021 3 Diffusion coefficient for radon gas Cm/sec): 

9 

R021 3 in cover material 
3 DIFCV 

R021 3 in foundation material 
9 DIFFL . 

R021 3 
· in contaminated 2one soil 

3 DIFCZ 
R021 3 Radon vertical dimension of mixing (m) 

3 HMIX· 
R021 3 Average building air exchange· rate (1/hr) 

. --- · 3 REXG 
R021 3 Height. of the building (room) (m) 

3 HRM 
R021 3 Building interior area factor 

code computed (ti me dependent) . 3 FAI 
R021 3 Building depth below ground surface (m) 

· Page 9 

3 1.400E+Ol 3 1.400E+Ol 3 

3 1.000E+OO· 3 l.OOOE+OO 3 

3 1.000E+OO 3 1.000E+OO 3 

3 2.000E+Ol 3 i.OOOE+Ol 3 

' 
3 7.000E+OO 3 7.000E+OO 3 

3 7.000E+OO -3 7.000E+OO 3 

3 1.000E+OO 3 1.000E+OO 3 

3 1.000E+OO 3 1.000E+OO 3 

' 4.500E+Ol 3 4.500E+Ol 3 

3 9 3 

3 not used 3 1.SOOE-01 3 

3 not used 3 2.400E+OO 3 

3 4.000E-01 3 4.0dOE-01 3 

3 not used 3 1.000E-01 s 

3 ,5. OOOE-02 3 5 ~ OOOE-02 3 

3 not used· 3 3.000E-02 s. 

3 3· 3 

3 2.000E-06 ~ 2.000E-06. 3 

3 not used 3 3.000E-07 3 

3 2.000E-06 .3 2.000E-06 3 

3 2.000E+OO 3 2.000E+OO 3 

3 not used 3 5.000E-01 3 

3 not used 3 2.500E+OO 3 

3 not used 3 O.OOOE+OO 3 

3 not used 3 -1.000E+OO 3 



. 226RaActualcover.txt.REP 
code·computed (time dependent) 3 DMFL 

R021 3 Emanating power of Rn-222 gas 
3 EMANA(l) 

R021 3 Emanating power of Rn-220 gas 

3 2.500E-01 ' 2.500E-Ol 3 

3 not used 3 1.500E-01 3 

3 EMANA(2) 
3 

.'. 

' TITL 3 Number of graphical time points 
3 NPTS 

lRESRAD-ONSITE, version 7.2 T« Limit= 180 days 
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7 . 
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summary : Ra-226 15 pci/g With Actual cover scenario 
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(continued) 
site-specific Parameter summary 

0 3 3 user 3 

3 

3 

Page 

3 

used by RESRAD 3 Parameter 
Menu 3 Parameter 3 Input 3 oefaul t 3 

(If different from user input) 3 Name 

TITL 9 Maximum number of integration points for dose 
3 LYMAX 

TITL 3 Maximum number of integration points for risk 
--- 3 KYMAX' 

3 

.. 3 

17 

1 

3 

3· 

9 

3 

:f::f::f:ii!i!t:f::f::f::f::f::f::f::f::t:t:t:tiii:tiiiif:tf fi:f:tit:f::f:fifi:f:ttt:tt:f::f:i:f::f::f:tiiii:tifft:f:ftttt:ti:f::t:t:f:tt'.t:f::f::f: 
:f::t:t:tf ttttt:tti:f::f::f::f::f::f::f::f::f::f:iittt:f:!:t111iiittii1:t:t . 

~ummary of Pathway Selecti~ns 

· ............ :: ...... ~~~b~~Y. ................ ~ ...... : .. s .. : . .. ~~~r .. ?.~I~~~~.~!"!~ ... .. 
1 ~xternal gamma 3 active 
2 inhalation (w/o radon)' active 

' 3 -- plant ingestion 3 suppressed, 
4 meat ingestion 3 suppressed 
5 milk ingestion ' .suppressed 

. 6 aquatic foods. 3 · suppressed 
7 drinking water 9 suppressed 
8 sotl ingestion 3 ·active 
9 radon 3 ', active 
Find peak pathway doses . ' active 

:f::t:t:t:t:t1fiiiii:f::f:1:f::f::tt:f:iiii11:ti:f:titiii:f::f::f:1:t11iiiii:f:11 
lRESRAD-ONSITE, version 7.2 T«.Limit = 180 days 02/03/2017 14:37 Page 8 . . 
summary : Ra-226 15 pci/g With Actual cover scenario 
File : c:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\2262·FEBREAL THICKNESS. RAD 

contaminated zone Dimensions ························································ 
Area: 

Thickness: 
868.36 square meters 

1. 50 meters 

1. 70 meters 

Ra-226 

cover ~epth: 
0 

Total Dose.TDOSE(t)',.mrem/yr 
Page 10 

1. SOOE+Ol . 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
·I 
I 
I 
I 
I· 
I 
I 
I 
I 
I 
I 
I 
I 
I 

226RaActualcover.txt.REP 

Basic Radiation Dose Lfmit =-2.SOOE+Ol mr~m/yr 

Total Mixture sum M(t) = Fraction of Basic Dose Limit Received at Time (t) 

t (years) : 0. OOOE+OO 2. OOOE-01 1. OOOE+Ol l.-OOOE+02 3. OOOE+02 1. 000E+03 
TDOSE(t): l.llSE-03 l.llSE-03 l.110E~03 1.067E-03 9.788E-04 7.227E-04 

M(t): 4.458E-05 4.458E-05 4.439E-05 4.269E-05 3.915E-05 2.891E-05 
0Maximum TDOSE(t): 1.llSE-03 mrem/yr at t = O.OOOE+OO years 
lRESRAD-ONSITE, Version 7.2 T« Limit= 180 days 02/03/2017 14:37 Page 

9 
summary : Ra-226 ·15 pci/g With Actual cover scenario · 
File . : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\2262FEBREAL THICKNESS. RAD . . . . . 
. . . : ' 

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

O.OOOE+OO years 
· As mrem/yr and Fraction of Total Dose At t = 

0 
excludes radon) 

water Independent Pathways (Inhalation 

O Ground Inhalation . Radon Plant · 
Meat ·Milk soil 
Radio-~~~~­
~··~~ 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract . 
. m~ ~mrufil ~m~ ~ ~. ·AAAAAAAAA AAAAM 

ii.AAAAAAAA A.AAAAA A.A.AAAAAAA AAAAM AAAAAAAAA AAAii.AA " 
. Ra-226 1.542E-06 0.0014 O.OOOE+OO 0.0000. l.113E-03 0.9986 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 o;oOOE+OO 0.0000 . 

:t :t ft t tt t i:t :t:t 11 ft t :Utt t . t:t tt t! i: t! t ft :ti: :t i:1 :ti: :U i: ti t t:t:U :t :ti: t :t ft :ti: i: :t:t :tt :ti 
ii:iiitttt ti!i:ii: ttttttti:i ittitf iti:t:tf!ii i:itt!t ( 

Total 1.542E-06 0.0014 O.OOOE+OO .0.0000 1.'113E-03 0.9986 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
0 . . . 

Total Dose contributions TDOSE(i,p,t) for Individual 
Radionuciides (i) and .. Pathways (p) . · · "· . 

O.OOOE+OO years 
· As mrem/yr ·and Fraction of'!otal Dose At t ·= 

0 · · · Water Dependent Pathways 
O · . water Fish . Radon . • Plant 

Meat Milk All Pathways* · 
Radio-~--.~~·~ 
.~~~-

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

m~ illfu.llimrufil ~m.rufil ~ AAMAA AAAAAAAAA AAAAM 
ii.AAAAAAAA AA.A.AAA A.A.AAAAAAA AAAili AAAAAAAAA AAA.AAA 

Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO o.oo·oo 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 1.llSE-03 1.0000 
t:t:t:tiii: i::ti:ti:t:t:t:t :titiii t:tf:t:ti:i:tt :t:t:t!ti i:t:tftitii :tt:t!ii: i:itt:tii!:t ii:tii:i 

'iitittt:t:t i:i:i:ttt :ttftti:ffi: tfttf:t tttfttti:i'ttiiif 
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 1~115E-03 1.0000 
O*sum of all water independent .and dependent pathways. 
lRESRAD-ONSITE, version 7.2 T« Limit= 180 days 
10 

02/03/2017 14:37 . Page 

. summary : Ra-226 15 pci/g with Actual cover Scenario · · · 
File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\2262FEBREAL THICKNESS. RAD . . · . . . 
· Page 11 



226RaActualcover.txt.REP 

Total Dose contributions TDOSE(i',p,t) for Individual 
Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 
2.000E-01 years 
0 
excludes radon) 

Water Independent Pathways (Inhalation. 

O. Ground Inhalation 
Meat Milk · soil 

Radon 

Radio-~~-~ 
~~~ 

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

m~ ~~mill ~mmill ~ AAAAAiS. 
~ A.AA.AAA ~-AA.A.AAA ~ .AAAAAA 

Ra-226 1.542E~06 0.0014 O.OOOE+OO 0.0000 1.113E-03 0.9986 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
ttiiiit 111111111 11iiii 111111111 111111 iiii11111 11iiii 

111111111 111111 111111111 111111 111111111 111111 
Total 1.542E-06·0.0014 O.OOOE+OO 0.0000 1.113E-03 0.9986 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O~OOOE+OO 0.0000 
0 

Plant 

~ 

mrem/yr fract. 

~-A.AAAAA 

O.OOOE+OO 0.0000 

111111111 111!!1 

O.OOOE+OO 0.0000 

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

2.000E-01-years 
As mrem/yr ~nd Fraction of Total Dose At t = 

O · water Dependent Pathways 
0 Water Fish Radon · Plant · 

R~~r~- ~-~ay~ ~ 
~~~ 
. Nuclide mrem/yr · fr act. mrem/yr fr act.· mrem/yr fr act. mrem/Y,r. fr act. 

m~ ~~.rufil ~mmill ~ iliAAA ~ AAlliA 
~ AAMAA ~MAMA. ~ AAAAAA 

Ra-226 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 1.llSE-03 1.0000 
i:ti:tiii . i:t1:U111:t t:t:tf:t:t . 1:U1111:t1 111111 . 11-itifi:U 111111 1111111.ti 1iifii 

111111111 111111 111111111 111111 11111±111 111111 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 ·o.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

0;000E+OO 0.0000 O.OOOE+OO 0.0000 1.11SE~03 1.0000 
O*sum of all water independeht and d~pendent pathways. 
lRESRAD-ONSITE, version 7.2 T« Limit= 180 days. 
11 . 

. 02/03/2017 14: 37. Page 

,summary : Ra-226 15. pCi/9 With Actual Cover Scenario . · 
File · : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\2262FEBREALTHICKNESS.RAD 

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

As mrem/yr and Fraction of Total Dose At t = 
1. OOOE+Ol years 
O Water Independent Pathways (Inhalation 
excludes radon) 
O · Ground Inhalation Radon Plant 

Meat Milk soil 
·Radio-~-~~~ 
~~~ 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
m~ ~mmill ~mmill ~ AAAAAA ~ A.AAili 
~ AAMAA ~ AAAAAiS. ~ AAlJS..AA 

Ra-226 1.536E-06 0.0014 O.OOOE+OO 0.0000 1;108E-03 0.9986 O.OOOE+OO 0.0000 
Page.12 
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·226RaActualcover.txt.REP 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
1111111 111111111 111111 ±11111111 111111 111111111 111tt1 

111111111 111t1t tt1t11111 111111 ·111111111 111111 
Total 1.536E-06 0.0014 O.OOOE+OO 0.0000 1.108E-03 0.9986 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0 . . 

111111111 111111 

O.OOOE+OO 0.0000 

Total Dose contributions TDOSE(i,p,t) for Individual 
Radionucl ides (i) and Pathways (p) ·. · · 

· · , As mrem/yr and· Fraction of Total Dose At t = 
1.000E+Ol years 
O water Dependent Pathways-
0 Water Fish Radon Plant 

R~~r~-~ ~ay~ ~ 
~~~ 

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

m~ ~m~ ~m~ ~ AAAAAA ~ AAAili 
.A.AAAAA.AAA iliAAA AAAAAAAAA AAAili .A.AAAAA.AAA ~ 

Ra-226 O.bOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 1. liOE-03 1. 0000 
i1tt11t 111111111 iiti11 111111111 111111 111111111 111111 111111111 111111' 

111111111 111111 111111111 111111 111111111 111111 . 
Total .O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO o;oooo .O.OOOE+OO 0.0000 

O.OOOE+OO 0.-0000 O.OOOE+OO 0.0000 1.llOE-03 1.0000 1 

O*sum of all water independent and dependent pathways. 
lRESRAD-ONSITE, version 7.2 T« Limit= 180'days 12 . . 02/03/2017 14:37 

summary : Ra-226 15 pci/g With Actual cover ~cenario . . 
. File : c:\USERS\BRIAN\DESKTOP\LISA.OTHER WORK\SEPT RESRAD ANALYSIS 
20_16\2262FEBREAL THICKNESS. RAD . 

Total Dose Contributions TDOSE(i ,-p,t). for Individual 

Page 

Radi onucl ides Ci) and Pathways (p) · · · . 
As mrem/yr, and F_racti on of Tota 1 . Dose A:t t ·= . 

. 1.000E+02 years 
0 

.. 

excludes radon) 
water Independent P~thwayi (Inhalation 

O Ground Inhalation Radon 
/ Meat Mi 1 k . ·, soi 1 . 
Radio-~~~ 
~~~­

Nuclide mrem/yr fract. mrem/yr fract; mrem/yr fract. 
m~~~~·~mmru -~ ~ 
.A.AAAAA.AAA iliAAA AAAAAAAAA AAAili .A.AAAAA.AAA A.A'AAAA 

Ra-226 · 1.477E-06 -0.0014 O.OOOE+OO 0.0000 l.066E-03 0.9986 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
1111111 111111111 111111 111111111111111. 111111111111111· 

111111111 111111 111111111 111111 .111111111 111111 
Total 1.477E-06 0.0014 O.OOOE+OO 0.0000 1.066E-03 0.9986 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 o:ooOE+OO 0.0000 
0 

Plant · 

~-

mrem/yr fract: · 

AAAAAAAAA AAAili 

O;OOOE+OO 0.0000 

111111111 111111 

O.OOOE+OO 0.0000 

Total Dose contributions TDOSE(i ,p,t). for Individual . 
Radionuclides (i) and Pathways (p) · · · · 

, · As mrem/yr and Fraction of Total Dose At t =: · 
1. OOOE+02 years 
0 . Water Dependent Pathways 
0 water Fish Radon . Plant 

R~aZ~-~ ~ay~ ~ 
~~~ 

Nuclide mrem/yr fract. mrem/yr fract.. mrem/yr fract. mrem/yr f,ract. 
Page 13 



226RaActualcover.txt.REP · 

m~ ~m~ ~m~ ~AMP.AA AAAAAAAAA AAAAAA 
AAAAAAAAA ii.'AAAAA AAAAAAAM iliAAA MAAAA.AAA AMP.AA 

Ra-226 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.·OOOE+OO 0.0000 O.OOOE+OO 0.0000 
0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 1. 067E-03 1. 0000 
!!f tttt t!!!!f f !t tiit1! 1ti1ttt1! 1iitii i11iiiiii 111111 iii!!!iti i1!1ii 

11!!11iit tti1!1 ifittttit titttt 1ititittt 11!!1! 
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 1.067E-03 1.0000 
O*sum of all water independent and dependent pathways. · 
lRESRAD-ONSITE, version 7.2 T« Limit= 180 days 02/03/2017 14:37 Page 
13 

summary : Ra-226 15 pci/g With Actual cover scenario . · 
Fi 1 e : C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\2262FEBREAL THICKNESS. RAD . 

Total Dose contributions TDOSE(i,p,t) for Individual 
Radionuclid~s (i). and Pathways (p) . . 

As mrem/yr and Fraction of Total Dose At t = 
3.000E+02 years 
0 · water Independent Pathways (Inhalation 
excludes radon) 
0 Ground Inhalation ·Radon p.lant 

Meat Milk soil 
Radio-~~~~ 
~~.~· 

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

m~ .~m~ ~m= . ~ AAAAAA .· MAAAA.AAA AAAAAA. 
· AAAAAAAAA AAAAM AAAAAAAAA MAMA AAAAAAAAA MM.AA 

Ra-226 1.355E-06 0.0014 O.OOOE+oo 0.0000 9.774E-04 0.9986 ·o.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+Oo· 0.0000 
. ttf!!ti iii1!!111 !!!iii 11!!!11!1 it!tii 11!11!tii 11!11! iittttt1i i11!1t' 
tii111iit ititti 1iifii1it if 11!! ff t1i!tii 111111 
Total 1.355E-06 0.0014 .·o.OOOE+OO 0.0000 9.774E-04 0.9986 O.OOOE+OO 0.0000· 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 0 . . 
Total Do.se.contributions TDOSE(i,p,t) for Individual 

Radionuclides.(i) and Pathways (p) . · · · . 
As mrem/yr and Fraction of Total Dose At t ;· 

3.000E+02 years 
O water Dependent. Pathways 
O . water Fi sh Radon . Pl ant 

R~dZ~- ~.~ay~. ~ 
~~·~ 

Nuclide mrem/yr fr act. . mrem/yr fract. mrem/yr fract. mrem/yr fract. 

m~ ~m= ~m= ~ iliAM·. MAAAA.AAA AAAAAA 
AAAAAAAAA AAAAM AAAAAAAAA iliill MAAAA.AAA AAA.AAA 

Ra-226 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 9.788E-04 1.0000 
tftif 11 11111!ttt tiiiii f iittf f 11 iiif 11 if ttiiiii 111tii 11t!itif t 11ii11 

11111tti1 !!iii! 1!11!1111 !tttii 1111!!!11 1111!! 
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 9.788E-04 1.0000 
O*sum of all water independent and dependent pathways. 
lRESRAD-ONSITE, Version 7.2 T« Limit =_180 days 02/03/2017 14:37 Page 
14 ' 

summary : Ra-226 15 pci/g With Actual cover scenario · 
Fi 1 e : C :.\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\2262FEBREALTHICKNESS.RAD 

Page 14 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
1. 
.I 
I 
I 
I 
I 
I 
,1 

I 
1-· 
I. 
I 
I 
I 
I 

226RaActualtover.txt.REP 
Total Dose contributions TDOSECi,p,t) for Individual 

Radionuclides Ci) and Pathways Cp) · 
As mrem/yr and Fraction of Total Dose At t = 

1.000E+03 years 
0 . 
excludes radon) 

water Inde~endent Pathwayi (Inhalation 

0 Grourid Inhalation Radon 
Meat Milk soil 
Radio-~~~ 
~~~ 

Nuclide mrem/yr fract. mrem/yr fract. ·· mrem/yr fr act. 
m~ -~mrnm . ~mrnm ~ AAiliA 
~ iliAAA ~ iliAAA ~ iliAAA 

Ra-226. ·1.-000E-06 0.0014 .O.OOOE+OO 0.0000 7.217E-04 0.9986 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 . 
iiiii11 111111111 1111ii . iif 111111 f 11111 111111111 f 11111 

111111111 111111 ·111111111 111111.·111111111111111 
Ybtal . 1.000E-06 0.0014 O.OOOE+OO 0.0000 1.217~~04 0.9986 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
·o 

Plant 

~ 

· mrem/yr fract. 

~AA.AAAA 

O. OOOE:+O.O 0 .. 0000 

·u1111111 111111 

O,OOOE+OO 0.0000 

Total Dose contributions TDOSECi,p,t) for Individual 
Radi onucl ides Ci) and Pathways .(p) · . · .·. : · . . . 

. As mrem/yr and Fra'ction of Total Do~e At t = 
1. OOOE+03. years 
0 . , Water Dependent Pathways 
0 water Fish Radon Plant · 

R~a~~- .. ~ ~ay~ ~ 
~--~~-

.. Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr. fract. 
m~ ~-mrnfil ~mmfil ~- ·AAAMA -~ iliAAA 
~ AAA.MA ~ ·iS..A/1.AAA ~ AAAAAA. 

Ra-226 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 o;oooo 7.227E-04 1:0000 .. 
. 1111111111111111111111 111111111 111111 111111111111111.111111111 11111f .. ·· 
11:t111:t11 t1i111 11fif.11i1 :t11111 1111ff 111 · 111111 . 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0;0000 O.OOOE+OO 0.0000 O.OOOE+00.0.0000 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7;227E-04 1.0000 . · . 
O*Sum of all water independent and dependent pathways: 
lRESRAD-ONSITE' Version 7. 2 T« Limit = 180 days . 02/03/2017 . 14: 37 . 'Page 
15 . . . . 

summary f'Ra-226 15 pcf/g wtth Actual Cover.scenario . · . 
File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAO ANALYSIS 

2016\226.2FEBREAL THICKNESS. RAD . 

Dose/Source Ratios Summed Over All Pathways 

Parent and Progeny ~rincipal Radionuclide Contributions Indicated 

0 Parent Product Thread OSRCj,t) At Time in ve•rs 
Cmrem/yr)/Cpci/g) · 

Ci) ' (j) . Fraction 0. OOOE:+OO 2. OOOE~Ol 1. OOOE+Ol 1. OOOE+o2 3. OOOE+02 
1.000E+03 

AAA.AAAAAAA iliAAAAAAA ~ ~ AAAM.MAA ~ AAAM.MAA AAAM.MAA 
~ . 

~ Ra-226+D Ra-226+D 1.000E+OO 7.431E-05 7.430E-05 7.399E-05 7.116E-05 6~52SE~os 
4.818E-05 

Ra-226+0 Pb-210+D 1.000E+OO 3.926E-16 S.483E-16 7.062E-15 2.310E-14 2.211E-14 
1. 633E-14 

Ra-226+0 aDSRCj) 7.431E-05 7.430E-05 7.399E-05 7.116E-05 6.525E-05 
4.818E-05 

Page 15 

/' 



226RaActualcover.txt.REP 
11it1tt11t !111111111 1!1!11111 !1!11!111 111111111 111111!11 !11111111 111111111 

t:t t:t t :tt 1 :t 
The DSR includes contributions from associated (half--life 6 180 days) daughters." ·, 

0 

ONuclide 
.... (D .... t= 
AAAAAAA 
Ra-226 

t:t :t :ti i:t 
0 

Single Radionuclide soil· Guidelines G(i,t) in pci/g 

Basic Radiation Dose Limit = 2.SOOE+Ol mrem/yr 

O.OOOE+OO 2.000E-01 1.000E+Ol l.OOOE+02 3.000E+02 
~ ~ ~ ~ ~-

·3.364E+05 3. 365E+OS 3.379E+OS 3. 513E+OS ·3. 831E+OS 

!:t :t:t :t :t:t :t :t . 11:tff:tff f iit:t!:t1U 1ff!:t:tf11 i if :t1 ft :U 

1. OOOE+03 
~ 
5.189E+QS 

. i ii :ti :ti 1 t 

Summed Dose/Source Ratios DSR(i 1t) in (mrem/yr)/(pCi/g) 
and single Radionuclide soil Guidelines G(i,t) in pci/9 

·at tmin =·time of minimum single radionuclide soil guideline 
and at tmax = time of maximum total dose = O.OOOE+OO years 

ONuclide Initial tmin DSR(i,tmin) G(i,tmin) bSR(i,tmax) G(i,tmax) 

Aillk~ ~ ~-~ ~ ~ 
Ra-226 1.SOOE+Ol O.OOOE+OO. 7.431E-05 3.364E+OS 7.431E-05 3.364E+05 
f 11:t111 11111!11! 1:t1!!11:t:t:tf 111!1 11!1!1111 1111111!! 1111111!1 111111111 

lRESRAD-ONSITE, Version 7.2 .. T« Limit= 180 days 02/03/2017 14:37 Page 
16 

summary : Ra~226 15 pci/9 With Actual cover scenario ·. · 
File : c:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\2262FEBREALTHICKNESS.RAD . 

Individual Nuclide Dose summed over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

THF(i). . DOSE(j , t), mrem/yr ONuclide Parent 
. (j) (i) 

1.000E+03 I 

AAA.A.AAA AAAAAAA. AAAAAAAM 
~-·· J' 

Ra-226 Ra-226 1.000E+OO 
7 .227E-04. . 
OPb-210 Ra-226 1.000E+OO 
2;449E-13 

. 1111111 f 111111 111111111 
111111111 . 

t= 0.000E+00.2.000E-01 1.000E+Ol 1.000E+02 3.000E+02 

1. llSE-03 1. llSE-03 1. llOE-03 1. 067°E-03 9. 788E-0.4 

5.889E-15 8.225E-15 1.059E-13 3.464E-13 3.316E-13· 

11111!111 1!1!11111 111111111.!11111111 11!111111 

THF(i) -is the thread fraction of the parent nuclide. 

Individual Nuclide soil concentration 
Parent Nuclide and Branch Fraction Indicated 

THF(i) . s(j,t), pci/g . 
t= O.OOOE+OO 2.000E-01 1.000E+Ol 1.000E+02 3.000E+02. 

ONuclide Parent 
.("). (i) 

1. OObE+03 
AAA.A.AAA AAAAAAA. AAAAAAAAA 

AAAAAAAAA 
Ra-226· Ra-226 l.OOOE+OO 

9. 726E+OO 
OPb-210 Ra-226 1.000E+OO 
.9.636E+OO 

1111111 1111111 1!11111!1 
1:t11:U:tft 

1.SOOE+Ol l.SOOE+Ol 1.494E+Ol 1.436E+Ol 1.317E+Ol 

O.OOOE+OO 9.331E-02 4.000E+OO l.362E+Ol 1.305E+Ol 

1111!1111 111111111 11111!111 1!1111111 1t1111tt1 

THF(i) is the thread fraction of the parent nuclide. 
Page 16 
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226RciActualcover.txt.REP 
ORESCALC.EXE execution time= 7.53 seconds 

Page 17 
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1. 
II 
·I 
.I. 
I 
I 
I: 
1. 

I 
1· 

I 
II 
'I 
I 
1· 
I 

&DB 
CODENAME = 'RESRAD-ONSITE', 
ICRPTRANS = 'ICRP107', 
HAFTIM = '180 days', 
EXTERNAL_DCF= 'DCFPAK3.02', 

UNATFEB.RAD 

DFFILE ='DOE ST0-1196-2011 (Reference Person)'; 
RISKLIB= 'DCFPAK3.02 Morbidity'' 
OOSELIB= 'DOE STD-1196-2011 (Reference Person)' I 

NANUC = 9 I 

NIY = 6 , 
NPD = 13 I 

NPTS = 32 I 

NS = 1 , 
NPDS = 22 I 

. u_activity = 'pci' , 
u_dose_unit = 'mrem' 
nDAll = S , 
·nUniqu~NUC = 35 
&END 
&INDATA 
TITLE = 'Natural uranium 100 pci(g', . · · 
DIRECTORY _NAME = 'C: \USERS\BRIAN DE_SKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS · 

2016\ I 1 

NPTS.= 32 I 

TDISK = I I ' VERS 
XSPACE = I LOG' I. 
FINDPEAK = 0 I 

LYMAX = 17 ,· 
KYMAX = 1 I 

COVERO = .15, 
DENSCV = 1. 5 I 
VCV = 0, 
DENSCZ = 1. 5, 
vcz = .001, 

'TPCZ = .4, . 
FCCZ = .2, 
HCCZ = .001, 
BCZ = 0, 
HUMID =' 8, 

·EVAPTR = . 5, 
PRECIP = .41, 
RI = 0, 
!DITCH = 0, 
RUNOFF = .2, 
WAREA = 1000000, 
EPS = .001, 
NS = 1, 
TI::::: 0, 
DENSAQ ::;: 1. 5, . 
TPSZ = .4,. 
EPSZ = .2, 
FCSZ = .2, 
HCSZ = 100, 
HGWT = .02, 
BSZ = 5. 3, 
VWT = .001, 
DWIBWT = 10, 
MODEL =0, 
uw = 250, 
AREA= 868;36, 
THICKO= .15, 

, SUBMFRACT = 0, 
LCZPAQ :;= 100, 

1 7 ,2' I 
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,I 
I. UNATFEB.RAD 

LSI = . s' 

I MLFD = .0001, 
OM = .15, 
DROOT = .9, 
FGWDW = 1, _,,,· FGWHH = 1, 
FGWLW = 1, 
FGWIR = 1, 
STOR...T(l) = 14, 

I 
STOR...T(2) = 1, 
STOR...Tp) = 1, 
STOR...T 4) = 20, 
STOR... T(S) = 7 I 

1: 
STOR... T(6) = 7, 
STOR...T(7)· = 1, 
STOR....T(8) = 1, 
STOR...T(9) = 45 ,. 

I' FLOORl = , 151 
DENSFL = 2.4, 
TPCV = .4, 
TPFL = .1, ,,, PH20CV = .OS, 
PH20FL = .03, 
DIFCV = .000002, 
DIFFL = .0000003, 

I 
DIFCZ = .000002, 
HMIX = 2, 
WIN.D = 2 . 68, 
REXG = . s .. " 

I~ 
HRM = 2.5, 
FAI = 0, 
DMFL' =-1; 
EMANA(l) = • 25 1 

I' 
EMANA(2) = .15' 
Cl2WTR = . 00002 •. 
C12CZ = .p3, 

~ •.• r CSOIL = .02, 

1· 
CAIR = .98, 
DMC = .3, 
EVSN = .0000007; 
REVSN = lE-10, 

I 
AVFG4 = .8, 
AVFG5 = .2, 
H(l) = 4, 

.H(2) =4, ,, H(3) = 4, 
H(4) = 4, 
H(S) = 4, 
DENSUZ(l) = 1. 5-, 
DENSUZ(2) = 1. 5, .,. DENSUZ(3) = 1. 5, 
DENSUZ(4) = _1. 5, 

~. DENSUZ(5) = 1. 5, 
TPUZ(l) = .4, 

I TPUZ(2) ::;:: .4, 
TPUZ(3) = .4, 
TPUZ(4) = .4, 

, TPUZ(S) = .4, -Ii EPUZ(l) .2, 
EPUZ(2) = .2, 
EPUZ(3) = . 2,. 
EPUZ(4) = .2, 

I EPUZ(5) = .2, 
Page 3 
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FCUZ(l) = .2, 
FCUZ(2} = . 2, 
FCUZ(3) = .2, 
FCUZ(4) = .2, 
FCUZ(S) = .2, 
BUZ(l) = 5.3, 
BUZ(2) = 5 d, 
BUZ(3) = 5.3, 
BUZ(4) = .5.3, 
BUZ(5) = 5.3, 
HCUZ(l) = 10, 
HCUZ(2) = 10, 
HCUZ(3) = 10, 
HCUZ(4) = 10, 
HCUZ(S) = 10, 
INOPOPFLAG = 0, 
OFFOISTANCE(l) = 250, 
NUMOISTANCES = 0, 

. AMBI ENTTEMP = 10, 
LIOHEIGHT = 1000, 
SOURCEHEIGHT = 10, 
AGVEG(l) = 0, 
AGVEG(2) = .5, 
AGVEG(3) ::: . 5, 
AGMILK(l) = 0, 
AGMILK(2) = .5, 
AGMILK(3) = . 5, . 
AGMEAT(l) = 0, 
AGMEAT(2) = . 5, 
AGMEAT(3) = . 5, 
BEEFOENSITY = .164, 
MILKOENSITY = .0207, 
VEGLANOFRACTION = .0185, 
YV(l) = .7, 
YV(2) = 1. 5, 
YV(3) = Ll, 
TE(l) = .17, 
TE(2)·= .25, 
TE(3) = .08, 
TIV(l) = .1, 
TIV(2) = 1, 
TIV.(3) ·= 1, 
WLAM .= 20, 
RWET(l) = . 25, 
RWET(2) = . 25, 
RWET(3) = . 25, 
RORY(l) = . 25, 
RORY(2) ::: . 25, 
RORY(3) = . 25, 

UNATFEB.RAO 

NUCNAM = 'Ac-227+0', 'Pa-231' 1 'Pb-210+0', 'Ra-226+0', 'Th-230', 
'U-234', 'U-235+0', 'U-238', U-238+0', 'LAST', 
s = 5*0, 49.2, 2.2, 2*48.6, 
w = 9*0, . 
OCACTC = 20, 50, 100, 70, 60000, 4*1E+34, 
DCACTUl = 20, 50, 100, 70, 60000, 4*1E+34, 
DCACTS = 20, 50, 100, 70, 60000, 4*1E+34, 
RLEACH = 9*0, 
SOLUBKO = 9*0, 
SDENSCV = 1. 5, 
SDENScz· = 1. 5, 
STHICKO = 10, 
NSENA = 3, 

·NUM_SAMPS = 300, NUMVAR = 1, 
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UNCPPD = 1 , 
UNCPND = 1 I . 

SELPATH = 131, 
&END . 

. UNATFEB. RAD · 

&DCF ' . 
T_DCF2= .6713621, 0.8769, .040167~, 3.823283E-02, 0.3848, 0.03737, 

.0337824, 0.032116, 3.214782E-02, . 
T_DCF3= 2.308074E-03, 0.0020683, 1.02S566E-02, 1.677388E-03, 

0.0009361, 2.1497E-04, 2.0483S7E-04, l.9388E-04, 2.111993E-04, 
BIOFAC2= 1000 I 110' 100 I 2 so' soo I 60 I 60' 60 •. 60 I 

BIOFACl= lS, 10, 300, SO, 100, 10, · 10, 10, 10, · 
RTF2= .00002, .OOS, .0008, .001, .0001, .00034, .00034, 
' , 00034 I • 0003·4 t 

. RTF3= . 000.02' . 000005' . 0003 I 

.0006, .0006, 
RTFl= .0025, .01, .01, .04, 

. 0025, 

.001, .000005, .0006, .0006, 

.001, .002s,· .002s, .002s, . 

SLPFi= l.628418E-06, l.273E-07, 4.295087E-09, 8;36718E-06, 8.4S3E-10, 
. 2.533E-10, 5.7597E-07, l.238E-10, l.1906S8E-07, . 
SLPF2= 2.132479E-07, 7.621E-08, 3.0825E-08, 2.822095E-08, 3.407E-08, 

2.782E-08, 2.SOllSE-08, 2.364E-08, 2.367078E-08, . 
SLPF3= 6.S38402E-10, 2.257E-10, 3.44202E-09, 5.149498E-10, 1.191E.-10, 
9.S45E-11, 9.7SSSE-11, 8.6S7E-ll, 1.205048E-10, · . ·. 

SLPF4= 4.871387E-10, l.724E-10, 2.669116E~09, 3.853363E-10, . 
9.138E-ll, 7.066E-ll, 7.1744E-ll, 6.4E-ll, 8.709332E-ll, 

. SLPF5= 6.S38402E-10, 2.2S7E-10, 3.44202E-09, S.149498E-10, l.191E-10; 
. 9.S4SE-ll, 9.7SSSE-ll, 8.657E-ll, 1.205048E-10, 
T_SLPFRN= 1.8E-12, l.9E'.'"13, 3.7E-12, 3E-15, · 6.2E-:-12, 3.9E-ll, 

1.SE-11, 3.7E~ll, 
T_KFACTR= 388, 188, 388, 188, 
&END . 

I 
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lRESRAD-ONSITE, Version 7.2 
1 

UNat.txt.REP 
T« Limit= 180 days 02/03/2017 14:38 Page 

Summary : Natural uranium 100 pCi/g . · · · · 
File : c:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\UNATFEB.RAD 

Table of contents 
~-

Part r: Mixture sums and single Radionuclide Guidelines 
1iiiiiiiiii1i1f 1111iii1iii111tf iiii1111t1iiii11if 111!ii 

Dose conversion Factor (and Related) Parameter summary ... 
Site-specific Parameter summary.~ ............... ~ ..... ~ .. 
summary of Pathway Selections ........................... . 
contaminated zone and Total Dose summary ............... ;. 
Total Dose components 

Ti me = O. OOOE+OO .................................... . 
·Ti me = 2. OOOE-01 .................................... . 
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Ti me = 1. OOOE+02 .................................... . 
Ti me = 3. 000E+02 ....•............................... 
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lRESRAD-ONSITE, Version'7.2 T« Limit= 180 days 
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12 
13 
14 
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16 
17 
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02/03/2017 14:38 P(lge 

summary : Natural Uranium. 100 pCi/g · · · 
. File ,: c:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 
2016\UNATFEB.RAD· 

Dose conversion Factor (and Related) Parameter summary 
Dose Library: DOE STD-1196-2011 (Reference Person)· 

0 3 

3 Parameter Base 
Menu 3 

· case* 
Parameter 

Name 

A-1 3 · DCF's for external ground radiation,. (mrem/yr)/(pci/g) 
3 . 

A-1 . 3 Ac-227 (Source: DCFPAK3.02) 
2. 615E-04 !I DCFl( 1) 
A-1 !I At-218 (Source: DCFPAK3.02) 

5.567E-05 3 DCFl(' 2) 
A-1 !I At-219 (source: DCFPAK3_.02) 

O.OOOE+OO !I DCFl( 3) 
A-1 3 Bi-210 (Source: DCFPAK3.02) 

5. 473E-,.03 3 DCFl( 4) 
A-1 s./ Bi -211 (source: DCFPAK3. 02) 

2.410E-01 !I DCFl( 5) 
A-1. 3 Bi-214 (Source: DCFPAK3.02) 
9.1~5E+OO 3 DCFl( 6) 
A-1 !I Bi-215 (Source: DCFPAK3.02) 

1.3Q9E+OO 3 DCFl( 7) 
A-1 3 Fr-223 (Source: DCFPAK3.02) 

l.758E-01 3 DCFl( 8) 
A-1 !I Hg-206 (Source: DCFPAK3.02) 

6.127E-01 3 DCFl( 9) 
A-1. 3 Pa-231 (Source: DCFPAK3. 02) 

1.608E-01 3 DCFl( 10) 
Page 1 

3 current 3 

3 value# 3 

3 . !I -

3 2. 615E-04 ·3 

· s s. 567E.:.os !I 

3 O.OOOE+OO 3 

· 3 5.473E..:03 !I 

3 2.410E-01 3 

3 9.135E+OO 3 

3 1. 369E+OO 3 

3 1. 758E-01 3 

3 6.127E-01 3 

3 1. 608E-01 3 -



A-1 3 Pa~234 (Source: 
8.275E+00 3 DCFl( 11) 
A-1 3 Pa~234m (Source: 

l.257E-01 3 DCFl( 12) 
A-1 3 Pb-210 (Source: 

2.092E-03 3 DCFlC 13) 
A-1 3 Pb-211 (Source: 

3.680E-01 3 DCFl( 14) 
A-1 3 Pb-214 (source: 

1.257E+OO 3 DCFl( 15) 
A-1 3 Po-210 (source: 

5.641E-05 3 _DCF1( 16) 
A-1 3 Po-211 (source: 

4.707E-02 ll DCFl( 17) 
A-1 3 Po-214 (Source: 

4.801E-04 3
· DCFl( 18) 

A-1 3 Po-215 (source: 
9.452E-04 3 DCFl( 19) 
A-1 3 Po-218 (Source: 

9.228E-09 3 DCFl( 20) 
A-1 s Ra-2231 (source: 

5.791E-01 3 'DCFl( 21) 
A-1 3 Ra-226 (Source: 
3.176E~02 3 DCFl( 22) 
A-1 3 Rn-218 (Source: 

4.259E-03 3 DCFl( 23) 
A-1 3 Rn-219 (source: 

2.970E-01 3 DCFl( 24) 
A-1 3 Rn-222 (source: 

2.130E-03 3 DCFl( 25) 
A-1 3 Th-227 (source: 

5.641E-01 3 OCFl( 26) . 
. A-1 3 Th-230 (Source: 

l.106E-03 3 DCFl( 27) 
A-1 3 Th-231 (Source: 

3.250E-02 3 DCFl( 28) 
A-1 3 Th-234 (source: 

2.316E-02 ~ DCFl( 29) · 
A-1 s Tl-206 · (source: 

l.278E-02 3 DCFl( 30) . 
A-1 ' Tl~207 (Source: 

2.391E-02 9 DCFl( 31) 
A-1 s Tl-210 (Source: 

l.677E+Ol 9 DCFl( 32) 
A-1 3 U-234 (Source: 

3.456E-04 3 DCFl( 33) . 
A-1 3 u-235 (source: 

7.005E-01 3 DCFl( 34) 
A-1 s u-238 (source: 

l.713E-04 3 DCFl( 35) 
3 

UNat.txt.REP· 
DCFPAK3;02) 

OCFPAK3.02) 

DCFPAK3.02) 

DCFPAK3.02) 

DCFPAK3.02) 

DCFPAK3.02) 

OCFPAK3.02) 

DCFPAK3.02) 

DCFPAK3.02) 

DCFPAK3.02) 

DCFPAK3.02} 

DCFPAK3.02) 

DCFPAk3.02) 

DCFPAK3.02) 

DCFPAK3.02) 

DCFPAK3.02) 

DCFPAK3. 02) · 

DCFPAK3.02) 

DCFPAK3.02) 

DCFPAK3.02) 

DCFPAK3.02) 

DCFPAK3.02) 

DCFPAK3.02) 

DCFPAK3.02) 

DCFPAK3.02) 

B-1 s Dose conversion factors for inhalation, mrem/pci: 
3 

B-1 9 Ac-227+0 
5.957E-01 9 DCF2( 1) 
B-1 3 Pa-231 

8.769E-01 3 DCF2( 2) 
-B-1 3 Pb-210+D 

2. 231E-02 ·3 DCF2( 3) 
B-1 3 Ra-226+0 

3.811E-02 3 DCF2( 4) 
B-1 3 Th-230 · 

Page 2 

I 
.I 

s 8.275E+OO s 

3 1.257E-01 3 1· 
3 2.092E-03 3 

3 3.680E-01 3 :' 3 1. 257E+OO 3 

,3 S.641E-05 s '\ 3 4.707E-02 3 

3 4.801E-04 3 
,,. 

3 9.452E-04 3 

3 9. 228E.-09 3 I!' 
3 .S.791E-01 3 

3 3.176E-02 3 ~1 
3 4.259E-03 3 

3 2.970E-01 3 ·1: 
3 2.130E-03 3 

3 S.641E-01 3 

3 1.106E-03 3 

(11:. 

3 3.250E-02 3 1r 
3 2. 316E-02 3 

3 1. 278E-02 3 ,I\ 
3 2;391E-02 3 

3 1.677E+Ol 3 .1 
3 3.456E-04 3 

3 7.005E-01 3 :.1 
3 1. 713E-04 3 

3 3 ·1: 
3 3 

3 6.714E-01 3 ,, 
ll 8. 769E-01 3 

· 

3 4.017E-02 3 ,. 
3 3.823E-02 3 

3 3.848E-01 3 .I 
'\ 

.1· 
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3.848E-01 5 DCF2( 5) 
B-1 3 U-234 

3.737E-02 3 DCF2( 6) 
B-1 3 U-235+D 
3.378E~02 3 DCF2( 7) 
·. B-1 3 U-238 
3.212E-02 3 DCF2( 8) 

B-1 3 U-238+D 
3.212E-02' 3 DCF2( 9) 

3 

UNat.txt.REP 
I 

D-1 3 Dose conversion factors for ingestion, mrem/pci: 
9 

3 3.737E.,.02 3 

3 3.378E-02 3 

3 3.212E-02 3 

3 3.215E-02 3 

3 3 

D-1 3 ~c~227+D. 3 2.308E-03 3 

1.450E-03 3 DCF3( 1) 
lRESRAD-ONSITE, version 7.2 T« Limit= 180 days 02/03/2017 14:38 Page 

3 
Summary : Natural Uranium 100 pCi/g 
File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\UNATFEB·. RAD · . 

(continued) 
Dose conversion Factor (and Related) Parameter summary 

Dose Library: DOE STD-1196-2011 (Reference Person) 
0 3 

Base 
·Menu 3 

case* 

3 · Parameter 
. Parameter 

3 Name 
' . . . 
··························································································································· 

D-1 3 Pa-231 
2.068E-03. 3 DCF3( 2) 
D-1 3 Pb-210+D 

3.774E-03 3 DCF3( 3) 
D-1 . 3 Ra-226+D 

l.676E-03 3 DCF3( '4) 
D-1 3 Th-230 

9.361E-04 3 DCF3( 5) 
D-1 3 U-234 
2.150E~04 3 DCF3( 6) 

· · D-1 3 U-235+~ 
2.031E-04 3 DCF3( 7) 
D-1 3 U-238 

l.939E-04 3 DCF3( 8) 
D-1 3 U-238+D 

l.939E-04 3 DCF3( 9) 
3 

3 

D~34 3 Food transfer factors: 
3 

D~34 3 Ac-227+0 , plant/soil concentration ratio, dimensio~less 
2.500E~03 3 RTF( 1,1) 
· D""'.34 3 Ac-227+D · , beef/livestoc~-intake ratio, (pci/kg)/(pci/d) 
2.000E-05 3 RTF( 1,2) 
o-34 3 Ac-227+0 · , milk/livestock-intake .ratio, (pci/L)/(pci/d) 

2.000E-05 3 RTF( 1,3) 
D-34 3 

3 

D-34 3 Pa-231 
1.000E-02 3 RTF( 
D-34 3 -Pa-231 

5.000E-03 3 RTF( 

, plant/soil concentratioM ratio, dimen~ionless 
2,1) 
, beef/livesto.ck-intake ratio, (pci/kg)/(pci/d) 
2,2) 

Page 3 

3 current 3 

9 value# 3 

3 2.068E:..03 3 

3 1. 026E-02 3 

3 1. 677E-03 3 

3 9.361E-04 3 

3 2.lSOE-04 9 

3 2.048E-04 3 

3 1..939E-04 3 

3 2.112E-04 3 

3 3 

3 3 

3 .2.500E-03 3 

3 2.000E-05. 3 

3 2.000E-05 3 

3 

3 1. OOOE-02 3 

3 5.000E-03 3 



UNat.txt.REP 
o-34 3 Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 

S.OOOE-06 3 RTF( 2,3) 
0-34 3 

!I 

0-34 3 Pb-210+0 
l.OOOE~02 3 RTF( 
0-34 3 Pb-210+0 

8.000E-04 3 RTF( 
0-34 3 Pb-210+0 

3.000E-04 3 RTF( 
0-34 3 

. 
3 

0•34 3 Ra-226+0 
4.000E-02 9 RTF( 
D-34 9 Ra-226+0 

l.OOOE-03 3 RTF( 
D-34 3 Ra-226+0 

l.OOOE-03 3 RTF( 
0-34 9 

!I 

D-34 9 Th-230 
·l.OOOE-03 9 RTF( 

D-34 3 Th-230 
l.000E~04 9 RTF( 
D-34 .9 Th-230 

5.000E-06 9 RTF( 
D-34 9 

3 

, plant/soil concentration ratio, dimensionless 
3, 1) 
, beef/livestock-intake ratio, (pci/kg)/(pci/d) 
3,2) 
, milk/livestock-intake ratio, (pCi/L)/(pci/d) 
3,3) 

·, plant/soil concentration ratio, dimensionless 
4,1) . . . 
, beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 
4,2) ' 
, milk/livestock-intake ratio, (pci/L)/(pCi/d) 
4,3) 

, plant/soil concentration ratio; dimensionless 
5, 1) . 

. , beef /1 i vestock-i ntake ratio, (pCi /kg)/ (pci /d) 
5,2) 
, milk/livestock-intake ratio, (pci/L)/(pci/d) 
5,3) 

D-34 3 U-234 . , plant/soil concentration ratio, dimensionless 
2. 500E-03 9 RTF( . 6 1 l) 
o-34 9 u-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 

3.400E-04 3 RTF( 6,2) 
D-34 3 U-234 · , milk/livestock-intake ratio, (pCi/L)/(pci/d) 

6.000E-04 3 RTF( 6,3) ( 
D-34 9 

3 

0-34 3 U-235+0 
2.SOOE-03 9 RTF(. 
D-34 9 U-235+0 

3:400E-04 3 RTF( 
D-34 3 U-235+0 

6.000E-04 9 RTF( 
D-34 9 

3 

0-34 3 U-238 
2. SOOE-03 · 9 RTF( 
D-34 3 U-238 

3.400E-04 ~ RTF( 
0-34 3 U-238 

6.000E-04 9 RTF( 
D-34 3 

!I 

0-34 3 U-238+0 
. 2. SOOE-03 3 RTF( 

0-34 3 U-238+0 
3 .400E-04 3 RTF( 
0-34 3 U-238+D 

6.000E-04 3 RTF( 
3 

3 

, plant/soil concentrarti.on ratio, dimensionless 
7' 1) . 
, . beef/livestock-intake· ratio, (pci/kg)/(pci/d) 
7 ,2) . 
,,· milk/livestock-intake ratio, (pci/L)/(pci/d) 
7,3) . \ 

, plant/soil concentration ratio, dimensionless 
8, l) 
, beef/livestock-intake ratio, (pC,i/kg)/(pCi/d) 
8' 2) \ 
, milk/livestock-intake ratio, (pCi/L)/(pci/d) 
8,3) 

, plant/soil concentration ratio, dimensionless 
9 1)' . 
, 

1

beef/livestock-intake ratio; (pci/kg)/(pci/d) 
9,2) 
, milk/livestock-intake ratio, (pci/L)/(pci/d) 
9,3) 

o-5 · 3 Bioaccumulation factors, fresh water, L/kg: 
3 

) D-5 3 Ac-227+0 , fish / 

Page 4 

3 S.OOOE..:06 9 

9 3 

3 1. OOOE-02 3 

3 8.000E-04 9 

3 3.000E-04 ' 
3 3 

3 4.000E-02 3 

3 1.000E-03 9 

9 1. OOOE-03 9 

3 

3 1. OOOE-.03 3 

3 1. OOOE-04 3 

3 5.000E-06 3 

9 3 

3 2.500E-03 9 

3 3.400E-04.' 
3 6.000E-04 3 

3 

9 2.SOOE-03 3 

3 3.400E-04 3 

3 6.000E-04 ' 
!I 3 

' 2'. 500E-03 9 

9 3.400E-04 3 

' 6.000E-04 ' 
., 

9 

3 2.SOOE-03 3 

3 3.400E-04 3 

3 6. OOOE.-04 3 

3 

3 3 

3 1. 500E+Ol ;3 

I 
I 
·I 
I: ,_ 

.,. 

.I ., 

.I . 
:I: 
·1. 

'.I ,, 
·I 
I 
.,, 

\) 

1: ,. 
.1· 
:-1· 



I 
II 
I ., 
'I' 
" 

I. ,. 
.I 
·1· 

I 
I' 
1. 
I' 
I 
.. ,, 

·' 

~., 

I: ,, 

UNat.txt.REP 
1.500E+Ol 3 BIOFAC( 1,1) 

D-5 3 Ac-227+0 , crustacea and mollusks 
l.000E+03 3 BIOFAC( 1,2) 

D-5 3 

3 

, \ 

3 l.000E+03 3 

3 3 

lRESRAD-ONSITE, version 7.2 T« Limit= 180 days 02/03/2017 14:38 Page 
4 . 
summary : Natural urahium 100 pci/g · · · 1 

File : c:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 
2016\UNATFEB.RAD 

(continued) 
0 . 3 

Dose conversion Factor (and Related) Parameter summary 

·Dose :Library: DOE STD-1196-2011 (Reference Person) 
· ' current 3 

Base ' Parameter 
Menu ·3 Parameter 

case* ' Name 

D .... 5 3 Pa-231 I fish 
l..OOOE+Ol 3 BIOFAC( 2 ,1) 
D-5 3 Pa-231 I crustacea and mollusks 

l.100E+02 3 BIOFAC( 2,2) 
D-5 3 

3 

D-5 3
. Pb-210+D , fish 

3.000E+02· 3 BIOFAC( 3·,1) 
D-5 3 Pb-210+0 I crustacea and mollusks 

l.000E+02 3 -BIOFAC( 3,2) 
D-5 3 ,, 

.3 

D-5 3 Ra-226+0 ' 
fish I 

5.000E+Ol 3 BIOFAC( . .4,1) 
and D-5 ,- Ra-226+0 

' 
crustacea mollusks 

2.500E+02 3 BIOFAC( 4,2) 
D-5 3 

3 

D-5 3 Th-230 I fish 
l.000E+02· 3 BIOFAC( 5 ,1) 

D-5 3 Th-230 I crustacea and mollusks 
5.000E+02 ~ BIOFAC( 5,2) 
D-5 3 

3 

D-5 3 U-234 , fish 
1.000E+Ol 3 BIOFAC( 6,1) 

o-5 s u-234 , crustacea and mollusks 
-6.000E+Ol 3 BIOFAC( 6,2) 

D-5. 3 . 

3 

o-5 3 u~235+D , fish 
l.OOOE+Ol 3 BIOFAC( 7,1) 
o-5 3 u-235+0 , crustacea and mollusks 

6.000E+Ol 3 BIOFAC( 7,2) 
D-5 3 

3 

o-5 · 3 U-238 , fish 
l.OOOE+Ol 3 BIOFAC( 8,1) 
o-5 3 u-238 . ~ crustacea and mollusks . 

6.000E+Ol 3
· BIOFAC( . 8,2) 

D-5 3 

3 

Page 5 

c:. 

' value# 3 

3 1.000E+Ol 3 

3 l.100E+02·' 
3 3 

3 3.000E+02 3 

3 l.000E+02 3 

3 3 

3 5.000E+Ol 3 

3 2. SOOE-+:02 3 
· 

3 . 3 

3 l.000E+02 3 

3 S.OOOE+02 ' 
3 3 

3 1.000E+Ol 3 

3 6. OOOE+Ol 3 . 

3 3 

-
3 1. OOOE+Ol ' 
3 6.000E+Ol 3 

3 

3 1.000E+Ol 5 

' 6.000E+Ol 3 

3 3 



D-5 3 U-238+0 , fish 
1.000E+Ol 3 BIOFAC( 9,1) 

UNat.txt.REP 

o-5 . 3 u-238+D , crustace~ and mollusks 
6.000E+Ol 3 BIOFAC( 9,2) 

3 1.000E+Ol 3 

3 6.000E+Ol 3 

11111111111111111111111111111111111111111t111tttttttttt11111111111111111111111111111· 
tiititi!iiitiiiiiiiiii . 
#For DCFl(xxx) only, factors. are for infinite depth & area. see ETFG table in 

Ground Pathway of Detailed Report. · · · 
*Base case means Default.Lib w/o Associate Nuclide contributions. 

lRESRAD-ONSITE, Version 7.2 . T« Limit= 180 days 02/03/2017 14:38 Page 
5 
summary : Natural uranj um 100 pci/g · . . 
File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\UNATFEB.RAD 

0 
Site-specffic Parameter summary· 

3 user 3 3 .· 

used by'RESRAD 3 Parameter 
Menu 3 Parameter 

(If different from use~ input) 3 Name 

ROll 3 Area of contaminated zone (m**2) 
. 3 AREA 

ROll 3 Thickness of contaminated zone (m) 
9 THICKO 

. ROll 3 Fraction of contamination that is submerged· 
3 SUBMFRACT 

ROll 3 Length parallel to aquifer flow (m) 
9 LCZPAQ , 

ROll 3 Basic radiation dose limit (mrem/yr) · 
3 BRDL 

ROll 3 Time since placement of materi.al (yr)· 
3 .·Tr 

ROll s Times for calculations (yr) 
3 T( 2) 

ROll 3 Times for calculations (yr) 
' s ,T( 3) 

ROll 3 Times for·calculations (yr) 
. 3 T( 4) 

ROll 3 Times for calculations (yr) 
. 9 T( 5) 

ROll 3 Times for calculations (yr) 
. 

3 T( 6) 
ROll 3 Times for c~lculations (yr) 

s T( 7) 
ROll s Times for calculations (yr) 

. · 9 T( 8) 
ROll s ·Times for·calculations (yr) 

• 
3 T( 9) 

ROll 3 Times for calculations (yr) 
3 T(lO) 

!I 

3 

R012 3 Initial principal radfonuclide 
!I 51(6) 

R012 3 Initial principal radionuclide· 
9 Sl(7) 

R012 3 Initial principal radionuclide 
!I S1(8) 

R012 3 concentration in groundwater 

(pCi/g): 

(pCi/g): 

(pci/g): 

(pCi/L): 
Page 6 

? . 

u-234 

U-235 

u-238 

U-234 

.
3 Input 3 Default 3 

!I 8.684E+02 3 l.OOOE+04. 3 

3 1. 500E-01 3 2.000E+OO 3 

9 O.OOOE+OO s O.OOOE+OO· 3 

!I not used 9 l.·OOOE+02 3 

!I 2.500E+Ol' 3 3.000E+Ol 3 

3 O.OOOE+OO 3 -0. OOOE+OO 3 

!I 2.000E-01 3 1; OOOE.+00 3 · 

3 1.000E+Ol 3 3.0pOE+OO 3 

c ' 

!I 1.000E+02 ~ 1.000E+Ol 3 

3 3.000E+02 !I 3.000E+Ol 3 

'S 1. OOOE+03 3 1. OOOE+02. 3 

3 not used 3 3.000E+02 3 

3 not used 3 1.000E+OJ 3 

3 not used 3 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

3 3 

3 4.920E+Ol 3 O.OOOE+OO 3 

3 2~200E+OO 3 0.000E+OO 3 

3 4.860E+Ol 3 O.OOOE+OO 3 

9 not used 3 O.OOOE+OO 3 

I 
I ,, 
I 
c' 

I' 
./ 

I 
,,. 

I' 



I 
I.-
I 
.1 
:1 
I 

I' 
I 
1~ 

I 
1~ ., 

_,, 

.1 
-., 
1. 
:1-· , 

, ' 

UNat.txt.REP 
3 Wl( 6) 

R012 3 concentration. in 

R012 3 - concentration in 

groundwater (pCi/L): u-235 
- 3 Wl( 7) 

groundwater (pci/L): U-238 
3 Wl( 8) 

3 

3 

R013 3 Cover depth (m) 
, 

3 COVERO 
R013 3 Density of cover material (g/cm**3) 

9 DENSCV 
' R013 3

- cover depth erosion rate (m/yr) () 
--- . ' 

3 vcv 
R013 3 Density of contaminated zone (g/cm**3) 

---
3 DENSCZ 

R013 3 contaminated zone erosion rate Cm/yr) 
3 vcz 

R013 9 Contaminated zone total porosity 
3 TPCZ 

R013 3 contaminated zone field cap~city 
3 Fccz. 

R013 3 contaminated zone hydraulic conductivity 
3 HCCZ 

R013 3 contaminated zone b parameter 
3 BCZ 

R013 3 Average annual wind speed Cm/sec) 
9 WIND 

R013 3 Humidity in air (g/m**3) 
. 3 HUMID 

R013 3 Evapotranspiration coefficient 
. 3 EVAPTR 

R013 3 Precipitation (m/yr) 
3 PRECIP 

R013 3 Irrigation (m/yr) 
3 RI 

R013 3 Irrigation mode 
3 IDITCH 

R013 3 Runoff coefficient 

Cm/yr) 

9 RUNOFF 
R013 ·s watershed area for nearby stream or -pond (m**2)' 

3 WAREA 
R013 3 Accuracy for water/soil computations 

--- 3 EPS / . 
3 

9 

R014 3 Density of saturated zone (g/cm**3) 

R014 3 saturated zone 

R014 3 saturated zone 

R014 9 saturated zone 

R014 3 Saturated zone 

R014 3 ' saturated zone 

R014 3 saturated zone 

3 DENSAQ 
total porosity 

3 TPSZ -
effective porosity 

3 EPSZ 
fie 1 d capacity 

3 FCSZ 
hydraulic conductivity Cm/yr) 

3 HCSZ 
hydraulic gradient 

9 HGWT 
b parameter . 

9 BSZ 
R014 3 water table drop rate (m/yr) 

lRESRAD-ONSITE, version 7.2 
6, 

s VWT 
T« Limit = 180 days 

Page 7 

3 not_used 9 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

9 3 , 3 

3 l.SOOE-01- 3 O.OOOE+OO 3 

3 1.SOOE+OO. 3 l.SOOE+OO ~ 

3 O.OOOE+OO 9 1.000E~03 3 

3 l.SOOE+OO 3 1.SOOE+OO 9 

3 l.OOOE-03 3 l.OOOE-03, 3 

3 4.000E-01 3
· 4.000E-01 3 

3 2.000E-01 3 2.000E-01 3 

3 1.000E-03 3 l.OOOE+Ol 3 

a' O.OOOE+OO a S.300E+OO 3 

3 2.680E+00- 3 2.000E+OO 3 

a not used 3 8.000E+OO 3 

3 5. OOOE--01 9 5. OOOE-01 3 

3 4.lOOE-01 3 l~OOOE+00· 3 

3 O.OOOE+OG 9 2.000E-01- 3 

3 overhead 3 overhead 3 

3 2.000E-01 3 2.000E-01 3 

3 not used 3 1. OOOE+06· 3 

3 not used 3 1.000E-03 s 

3 3 3 

3
. not used 3 1._SOOE+OO 3 

3 not used 3 4.000E-01 3 

3 not used 3 2.000E-01 3 

3 not used 3 2.000E-01 3 

9 not· used 3 l.O,OOE+02 3 

3 not used . 3 2. OOOE-02 3 

3 not used 3 S.300E+OO 3 

3 not used 3 1. OOOE-03 3 

02/03/2017 14: 38 Page 



' UNat.txt.REP 
summary : Natural Uranium 100 pci/g 
File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\UNATFEB.RAD 

site-Specific Parameter summary 
(continued) 
0 3 

used by RESRAD 3 Parameter 
· Menu 3 Parameter 
(If different from user input) 3 Name 

R014 3 well pump intake depth (m below water table) 
· 

3 DWIBWT 
R014 3 Model: Nondispersion (ND) or Mass-Balance (MB) 

3 MODEL. 
R014. 3 w~ll pumping rate (m**3/yr) 

3 uw 
s 

3 

R015 3 Number of unsaturated zone strata 
3 NS 

R015 3
. unsat. zone 1 I thickness (m) 

3 H(l) 
R015 3 unsat. zone 1, soil density (g/cm**3) 

3 DENSUZ{l) 
R015 3 unsat. zohe 1,. total porosity 

3 TPUZ(l) 
R015 3 unsat. zone l; effective porosity 

3
· EPUZ(l) 

R015 s unsat. zone 1, field capacity 
3 FCUZ(l) 

R015 3 unsat. zone 1, soil-specific·b parameter · 
3 BUZ(l) 

R015. 3 Unsat. zone -1, hydraulic conductivity 
3 HCUZ(l) 

.3 

3 

R016 3 DiSt ri bu ti on coefficients for U-234 

R016 3 

R016 3 

R016 3 

R.016 3 

R016 3 

3 

3 

·.contaminated zone (cm**3/g) 
--- . -· 3 DCNUCC( 6) 

unsaturated zone 1 (cm**3/g) 
--- · 

3 DCNUCU( 6,1) 
saturated: zone (cm**3/g) 

3 DCNUCS( 6) 
Leach rate ·(/yr) 

7. 289E-35 . 3 ALEACH( 6) 
solubility constant 

not used 3 SOLUBK(,9) 
3 

R016 3 Distribution coefficients for U-235 
3 

R016 3 contaminated ·zone (cm**3/g) 
-~-· . 3 DCNUCC( 7). 

R016 3 Unsaturated zone 1 (cm**3/g) 
--- 3 DCNUCU( 7 ,1) 

R016 3 saturated zone (cm**3/g) 
--- 3 DCNUCS( 7) . 

R016· 3 Leach rate (/yr) 
7.289E-35 3 ALEACH( 7) 

Page 8 

(m/yr) 

./ 

3 user s 3 

3 Input 3 Default 3 

3 not .used 3 1.000E+Ol 3 

3 not used 3 ND 3 

" not used 3 2.SOOE+02 3 

3 3 . 3 

3 not used 3 1 3 

3 not used 3 4.000E+OO 3 

s not used 3 1. SOOE+OO 3 

3 not used 3 4:000E-01 3 

3 not used 3 2.000E-01 3 

3 not used 3 2.000E-01 3 

3 not used 3 5 .. 300E+OO 3 
I 

3 not used 3 l.OOOE+Ql. 3 

s 3 s 

3 3 3 

3 1.000E+34 3 5.000E+Ol 3 

3 not used 3 5.000E+Ol 3 

3 not used 3 5.000E+Ol 3 

3 O.OOOE+OO 3 ·o.OOOE+00· 3 

3 O.OOOE+00. 3 O.OOOE+OO s 

s 3 3 

3 s 3 

3 1.000E+34 3 5.000E+Ol s 

3 not used 3 5.000E+Ol 3 

" not used s 5.000E+Ol 3 

s 0. OOOE+OO. s O.OOOE+OO s 

I· 
I 
I 
·1: 

I 
1· 

• 
·11 

·1. 

I 
·1~ 

1· 
I· 
I 



I 
I. 

,_, 
1. 
I' 
I 
1· 
I 
·1: 

Ii ,. 
1. 
I' 
I 
I 
I 
:I 
I 

UNat.txt.REP 
R016 9 Solubility constant 

not used 9 SOLUBK( 7) 
3 

9 

R016 3 Distribution coefficients for U-238 
9 

R016 3 contaminated zone (cm**3/g) 
---

3 DCNUCC( 8) 
R016 9 unsaturated zone 1 (cm**3/g) 

---
3 DCNUCU( 8,,1) 

R016 3 saturated zone (cm**3/g) 
--- , 3 DCNUCS( 8) 

R016 3 Leach rate (/yr) 
3 AL EACH ( .8) 7.289E-35 

R016 3 solubility constant . -. 
not used 3 SOLUBK( 8) 

3 

3 

· R016 3 Distribution coefficients for daughter Ac-227 
3 

R016 3 contaminated zone (cm**3/g) 
,---

3 DCNUCC( 1) 
R016 9 unsatura.ted zone 1 (cm**3/g) 

R016 3 
---. 

3 DCNUCU( 1, 1) 
Saturated zone (cm**3/g) 
---

3 DCNUCS( 1) 
R016 3 Leach rate (/yr) 

3.596E-02 3 ALEACH( 1) 
R016 !I <'I solubility constant 

n·ot used 3 SOLUBK( 1) 
3 

v 3 

R016 3 Distribution coefficients for daughter 
3 

Pa-231 

R016 3 contaminated zone (cm**3/g) 
---

3 DCNUCC( 2) 
R016 3 unsaturated zone 1 (cm**3/g) 

-~-. 3 DtNUCU( 2,1) 
R016 3 Saturated zone (cm**3/g) 

---
3 DCNUCS( 2) 

R016 3 Leach rate (/yr) 
l.450E-02 3 ALEACH( 2) 

R016 3 solubility constant 
not u~ed . 3 SOLUBK( 2) 

lRESRAD-ONSITE, Version 7;2 T« Limit == iso d~ys 
7 -
summary : Natura1·uranium 100 pci/g · 
File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT 

-2016\UNATFEB. RAD· 

3 O.OOOE+OO 3 O.OOOE+OO 3 

3 3 3 

3 3 3 . 

3 1.000E+34 3 5.000E+Ol 3 

3 not used 3 S:OOOE+Ol 3
· 

3 not used s 5.000E+Ol 3 

9 O.OOOE+OO 9 O.OOOE+OO 3 

3 O.OOOE+OO 3 O.OOOE+OO 3 

3 3. 

3 3 3 

9 2.000E+Ol 9 2.000E+Ol 3 

3 not used 3 2.000E+Ol 3 

· 9 not. used 3 2.000E+Ol 3 

3 O.OOOE+OO !I O.OOOE+OO 3 

3 O.OOOE+OO 3 ·_o. OOOE+OO 3 

3 3 !I 

!I !I 3 

3 5.000E+Ol 3 .5.000E+Ol. 3 

3 not used 3 ·5. OOOE+Ol 3 

3 not used 3 i.OOOE+Ol 3 

3 0. OOOE+OO 3
· 0. OOOE+OO 3 

3 O.OOOE+OO .3 O.OOOE+OO 3 

02/03/2017 · 14,: 38 Page . 

RESRAD ANALYSIS 

.site-Specific Parameter summary 
(continued) 
0 3 

used by RESRAD 3 Parameter 
Menu 3 Parameter. 

(If different from user input) 3 Name 

R016 9 Distribution coefficients for daughter Pb-210 
3 . 

RQ16 3 contaminated zone (cm**3/g) 
3 DCNUCC( 3) 

Page 9 

3 user 3 3 

3 Input 3 Default 3 

!I 3 3 

9 1.000E+02 3 l.OOOE+02 9 



UNat.txt.REP 
R016 " unsaturated zone 1 (cm**3/g) 

3 DCNUCU( 3,1) 
saturated zone (cm**3/g) R016 3 

~ 3 DCNUCS ( 3) 
R016 3 Leach rate (/yr) 

7.270E-03 3 ALEACH( 3) 
R016 3 solubility constant 

not used 3 SOLUBK( 3) 

R016 3 Distribution coefficients for daughter Ra-226 
3 

.R016 3 contaminated zone (cm**3/g). 
9 DCNUCC( 4) 

R016 3 Unsaturated zone 1 (cm**3/g) 
--- 3 DCNUCU( 

Saturated zone (cm**3/g) 
4, 1) 

R016 3 

3 D,CNUCS( 4) 
R016 3 Leach rate (/yr) 

1.037E-02 3 ALEACH( 4) 
R016 3 Solubility constant 

not used · 3 SOLUBK( 4) 
3 

3 

R016 3 Di stri buti on coefficients for daughter Th-230 
!I 

contaminated zone (cm**3/g) 
--~ · !I DCNUCC( 5) 

R016 3 

R016 3 

R016 3 

R016 3 

R016 3 

unsaturated zone 1 (cm**3,(.g) 
---

3 DCNUCU( 5, 1) 
Saturated zone (cm**3/g) 
---

9 DCNUCS( 5) 
. Leach rate (/yr) 
1. 215E-05 3 ALEACHC5) 

solubility constant 
not used - 3 SOLUBK( 5) 

!I 

R017 9 Inhalation rate (m**3/yr) 
3 INHALR 

R017 3 Mass loading for inhalation (g/m**3) 
3 MLINH 

R017 3 Exposure duration 
3 ED 

R017 3 shielding factor, inhalation. 
3 SHF3 

R017 3 Shielding factor, external gamma 
·s SHFl 

R017 3 Fraction of time spent indoors 
3 FIND 

R017 3 Fraction of time spent outdoors (on site) 
3 FOTD 

R017 3 .shape factor flag, external gamma . 
>0 shows circular AREA. 3 FS 
R017 3 Radii of shape factor array (used if FS = -1): 

3 

R017 3 outer annular radius (m), ring 1: 
3 RAD_SHAPE( 1) 

R017 3 outer annular radius (m), ring 2: 
3 RAD_SHAPE( 2) 

R017 3 outer annular radi.us (m), ring 3: 
3 RAD_SHAPE( 3) 

R017 3 outer annular radius (m)' ring 4: 
Page 10 

3 not used !I 1~000E+02 3 

!I not used 3 l.000E+02 3 

3 O.OOOE+OO 3 O .. OOOE+OO 3 

3 O.OOOE+OO 3 O.OOOE+OO 3 

3 7.000E+Ol 3 7.000E+Ol 3 

3 not used 3 7 .OOOE+Ol 3 · 

3 not used 3 7.000E+Ol 3 

3 O.OOOE+OO 3 O.OOOE+OO 3 

. 3 O.OOOE+OO 3 0.000E+OO 3 

3 3 3 

!I. 3 .3 

3 6.000E+04 3 6.000E+04 3 

• 
3 not used 3 6.000E+04 3 

3 not used 3 6.000~+04 3 

3 O.OOOE+OO 3 O.OOOE+OO 3 

3 0. OOOE+OO 3
• 0. OOOE+OO 3 

.3 3' 

3 8.400E+03 3 8.400E+03 3 

3 1.000E-04 3 1.000E-04 3 -

3 3.000E+Ol 3 3.000E+Ol 3 

~ 4.000E-01 3 4.000E-01 3 

3 7.000E-01 3 7.000E-01 3 

3 O.OOOE+OO 3 5.000E-01 3 

3 1.000E+OO 3 2.SOOE-01 3 

3 l.OOOE+OO 3 1.000E+OO 3 

3 3 . 3 

3 not used 3 5.000E+Ol 3 

3 not used 3 7.071E+Ol 3 

!I not used ·
3 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

I 
I 
I 
1· 
I 
I 
I: 
:I 
I ., 
I. 
I 
I 
I 
.,~: 
. ' 

I 
I ., 



I 
.1. 
I 
I 
.,. 
I 
I ., 
·1, 

I 
·1· 

I 
I 
I 
.,. 

I 
1: 
I. .,, 

R017 3 

R017 3 

R017 !I 

R017 3 

R017 !I 

R017 3 

R017 3 

R017 !I 

!! 

UNat.txt.REP 
!I RAO_SHAPE ( 4) 

outer· annular radius (m), ring 5: 
21 . RAD_SHAPE(. 5) 

outer annular radius (m) 1 ring 6: 
3 RAO_SHAPE( 6) 

outer annular radius (m), ring 7: 
!I RAO_SHAPE ( 7) 

Outer annular radius (m), ring 8: 
!I RAD_SHAPE( 8) 

outer annular radius (m), ring 9: 
3 RAO_SHAPE( 9) 

outer annular·radius (m), ring 10: 
3 RAD_SHAPE (10) · 

outer annular radius (m), ring 11: 
·!I RAD_SHAPE(ll) 

Outer annular radius (m); ring 12: 
!I RAD_SHAPE(l2) 

lRESRAD-ONSITE, version 7.2 
8 

T« Limit = 180 days 

summary : Natural uranium 100 pci/g 
File : C:\USERS\BRIAN\DESKTOP\LISA OTl:IER WORK\SEP.T 

2016\UNATFEB·. RAD 

!I not used !I O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

3 .not used 3 O.OOOE+OO 3 

3 not used · 3 O.OOOE+OO 3 

3 not used. 3 O.OOOE+OO !! 

3 not used 3 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

3 not used !1,0.000E+OO 3 

3 

.-02/03/2017 14:38 Page 

RESRAD ANALYSIS 

Site-Specific Parameter summary 
(continued) 
0 !I. 

used by RESRAD . 3 Parameter 
Menu 3 . . Parameter 

(If different from user input) 3 Name 

R017 3 Fractions of annular areas within AREA: 

R017 3 Ring 1. 

R017 3 Ring 2 

R017 3 Ring 3 

R017 3 Ring 4 

R017 9 Ring .5 

R017 3 Ring 6 

R017· 3 Ring 7 

R017 3 Ring 8 

R017 3 Ring 9. 

R017 3 Ring 10 

R017 3 Ring 11 . 

R017 3 Ring 12 
3 

3 . 

3 FRAcA( 1) 
3 FRACA( 2). 
3 FRACA( 3) 
3 FRACA~ 4) 
3 FRACA( 5) 

3 FRACA( 6) 
3 FRACA( 7) 

3 FRACA( 8) 
3 FRACA( 9) 
3 FRACA(lO) 
3 FRACA(ll) 
3 ·FRACA(l2) 
3 

!I use.r 3. 

3 Input 3 Default 3 

!I. !I 

3 not used 3 l~OOOE+OO 9 

9 not used 3 2.732E-01 3 

3 not used 3 O.OOOE+OO 3 

9 not used 3 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 9 

3
. not used !I 0.000E+OO 3 

3 not used 3 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

3 not used 9 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

3 not used. 3 0.000E+OO 3 

3 3 

R018 3 Fruits, vegetables and grain consumption (kg/yr) 3 not used 3 1. 600E+02 !I 

Page 11 



UNat.txt.REP 
3 DIET(l) 

R018 • Leafy vegetable consumption (kg/yr) 
3 DIET(2) 

R018 9 Milk consumption (L/yr) 
3 DIET(3) 

R018 s Meat and poultry consumption (kg/yr) 
3 DIET(4) 

R018 9 Fish consumption (kg/yr) 
3 DIET(S) . 

R018 3 other.seafood consumption (kg/yr) 
--- . 9 DIET(6) 

R018 9 soil ingestion rate (~/yr) 
--- SOIL 

R018 3 Drinking water intake (L/yr) 
3 DWI 

R018 s contamination fraction of drinking water 
9 FDW . " 

R018 " contamination fraction of .household water 
1 FHHW 

R018 9 contamination fraction ·of livestock water 
9 FLW 

R018 3 Contamination fraction of irrigation water 
9 FIRW 

R018 9 contamination fraction of aquatic food 
9 FR9. 

R018 3 contamination fraction of plant food 
1 FPLANT 

R018 9 contamination fraction of meat 
9 FMEAT 

R018 1 Contamination fraction of milk 
9 FMILK 

3 

ll ' .. 
R019 9 Livestock fodder intake for meat (kg/day)·­

s LFIS 
R019 3 Livestock fodder intake for milk (kg/day) 

9 LFI6 
R019 1 Livestock water intake for meat (L/day) 

9 LWIS 
R0.19 3 Livestock water intake for milk (L/day) 

9 LWI6 
R019 3 Livestock soil .intake (kg/day) 

3 LSI 
R019 3 Mass loading -for foliar deposition (g/m**3) 

9 MLFD 
R019 9 Depth of soil mixing layer (m) 

3 DM 
R019 9 Depth of roots (m) 

3 DROOT \. 
R019 3 Drinking water fraction from ground water 

1 FGWDW.· 
R019 s Household water fraction from ground water 

3 FGWHH 
R019 3 Livestock water fraction from ground water 

9 FGWLW 
R019 9 Irrigation fraction from ground water 

3 FGWIR 
3 

R19B s wet weight crop 

R19B 9 wet weight crop 

3 

yield for Non-Leafy (kg/m*~2) 
1 YV(l) 

yield for Leafy (kg/m**2) 
9 YV(2) 

Page 12 

3 not used s 1.400E+Ol 3 

3 not used 9 9~200E+Ol 9 

3 not used a 6.300E+Ol 3 

a not used 3 S.400E+OO 1 

3 not used s 9.000E-01 3 

3 3.650E+Ol 3 3.650E+01 9 

" not used " 5.100E+02 s 

1 not used 3 1.000E+OO 3 

3 not used 3 1.000E+OO s 

3 not used 3 l.OOOE+OO 9 

3 not used 3 l.OOOE+OO 9 

3 not used 3 5.000E-01 ' 
3 not used· 3 -l 
3 not used 3 -1 

a not used 9 -1 
3 9 

s 

3 

ll 

3 

3 not used 3 ·6.800E+Ol s· 

3 not used 9 S.SOOE+Ol 9 

3 not used 9 5.000E+Ol ·a 

3 n·ot used 9 ·i. 600E+02 s 

- 3 not Used 3 5.000E-01 3 

3 not used s l;OOOE-04 s 

9 1.SOOE-01 9 1.SOOE-01 9 

3 not used " 9.000E-01 3 

3 not used 3 1.000E+OO s 

s not used 3 1.000E+OO 3 

3 not used 3 1.000E+OO s 

s not used 3 1.000E+OO ' 
3 

3 not used 

s not used 

3 3 

3 7.000E-01 9 

3 1.SOOE+OO 3 

I 
I 
I 

·1. 
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.I 
I 
I 
.1· 
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UNat.txt.REP 
R19B 3 wet weight crop yield for Fodder (kg/m**2) 

3
· YV(3) 

R19B 3 Growing season for Non-Leafy (years) 
3 TE(l) 

R19B 3 Growing season for Leafy 
3 TE(2) 

Rl9B 3 Growing season for Fodder 

(years) 

(years) 

lRESRAD•ONSITE, 
9 

3 TE(3) 
Versi6n 7.2 T« Limit = 180 days 

" not used 
3 not used 
3 not used 
3 not used 

3 1.lOOE+OO 3 

3 1. 700E-01 · 3 

~ 2.SOOE-01 3 

3 8.000E-02 3 

02/03/2017 14: 38 Page 

summary : Natural uranium 100 pci/g 
File : c:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RE~RAD ANALYSIS 

2016\UNATFEB.RAD 

(continued) 
0 3. 

sit~-specific Parameter summary 
3 user 3 3 

Used by RESRAD 3 Parameter 
Menu 3 

• Parameter 3 Input 3 Default 3 

(If different from user input) 3 Name 

Rl9B 3 Translocation Factor for Non-Leafy 3 not used 3 1. OOOE-01 3 

3 TIV(l) 
' Rl9B 3 Translocation Factor for . Leafy. 3 not· used 3 1.000E+OO 3 

s Translocation 
3 TIV(2) 

Rl9B Factor for Fodder 3 not used 3 1.000E+OO 3 

3 TIV(3) 
Non-Leafy Rl9B 3 Dry Foliar Interception Fraction for ll not used 3 2. SOOE-01 3 

·3 RDRY(l). 
Rl9B 3 Dry Foliar Interception Fraction for Leafy · . · 3 not used 3 2.SOOE-01 3 

3 RDRY(2) 
R19B 3 Dry Foliar Interception Fraction for Fodder. 3 not used 3 2.SOOE-01 3 

· 3 RDRY(3) . 
Non-Leafy · R19B 3 ·Wet Foliar Interception Fraction for 3 not used· 3 i.SOOE-01 3 

3 RWET(l) 
Rl9B 3 ·wet Foliar Interception ~raction for Leafy 3 ·not used 3 2.SOOE-01 3 

. 
3 RWET(2) 

Fodder· ; Rl9B 3 Wet Foli.ar Interception Fraction for 3 not used 2.SOOE-01 3 

3 RWET(3) 
~198 3 weathering Removal constant for Vegetation 3 not used 3 2.000E+Ol 3 

3 WLAM 
3 3 Jo 3 

3 

C14 3 c-12 concentration in water (g/c~**3) 3 not .used 3 2.000E-05 3 

--- 3 C12WTR 
Cl4 3 c-12 concentration in contaminated soil (g/g) " not used 3 3.000E-02 3 

3 C12CZ 
C14 3 Fraction of vegetation carbon from soil 3 not· used 3 2.000E-02 3 

3 CSOIL 
C14 3 Fraction of vegetation carbon from air 3 not used 3 9.SOOE-01 3 

3 CAIR 
Cl~ 3 c-14 evasion layer thickness in soil Cm) 3 not used 3 3.000E-01 3 

3 DMC . 
C14 3 c-14 evasion flux rate from soil Cl/sec) 3 not used 3 7.000E-07 3 

3 EVSN 
C14 3 c-12 evasion flux rate from soi 1 Cl/sec) 3 not used 3 1.000E-10 3 

3 REVSN 
C14 3 Fraction of grain in beef cattle feed 3 not used 3 8.000E-01 3 

3 AVFG4 
C14 3 Fraction of grain in milk cow 

3 AVFG5 
feed 3 not used 3 2.a°OOE-01 3 
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UNat.txt.REP 
!I 3 3 3 

!I 

STOR ' storage times of contaminated foodstuffs (d~ys): ' 
!I 

!I !I 

STOR 3 Fruits, non-leafy vegetables, and grain 

STOR 3 Leafy vegetables 
9 STOR_T(l) 

--- 3 STOR_T(2) 
STOR 3 Milk 

and poultry 
3 STOR_T(3) 

STOR 9 Meat 

STOR 3 . Fish 
3 STOR_T(4) 

. 
3 STOR_T(S) 

STOR 3 Crustacea and mollusks 

STOR 3 Well water 
3 STOR_T(6) 

STOR 3 surface water 
!I STOR_T(7) 

STOR 3 Livestoc.k fodder 
3 STOR_T(8) 

!I 

3 STOILT(9) 
3 

R021 3 Thickness of building foundation (m) 
3 FLOORl . 

R021 3 Bulk density of building foundation (g/cm**3) 
---

3 DENSFL . 
R021 'Total porosity of the,c<;>Ver material 

--- TPCV . 
R021 3 Total porosity of the building foundation 

3 TPFL . . 
R021 3 Volumetric water content of the cover mated al 

3 PH20CV . 
R021 3 Volumetric water content of the foundation 

3 PH20FL "' 
R021 3 Diffusion coefficient for radon gas Cm/sec): . 

3 

R021 3 in cover material 
9 DIFcV 

R021 3 
· in foundation material 

3 DIFFL 
R021 3 in contaminated zone soil 

3 DIFCZ 
· R021 3 Radon vertical dimension of mixin~ (m) 

~-- 3 HMIX 
R021 3 Average building· ai~ exch~nge rate (1/hr) 

3 REXG 
R021 3 Height of the buildin~ (room) (m) 

. --- HRM 
R021 ' Building interior area factor 

3 FA! 
· R021 3 Building depth below ground surface (m) 

3 DMFL 
R021 .3 Emanating power of Rn-222 gas 

3 EMANA(l) 
R021 3 Emanating power of Rn-220 gas 

s EMANA(2) 
3 

.3 

TITL 3 Number of graphical time points 
3 NPTS 

lRESRAD-ONSITE, Version 7.2 T« L1m1t = 180 days 
Page 14 

.) 

c 

" 

3 1. 400E+Ol 3 l.400E+Ol 3 

3 l.OOOE+OO 3 1. OOOE+OO 3 

3 1.000E+OO 3 1.000E+OO ' 

' 2.000E+Ol 3 2.000E-+101 3 

3 7.000E+OO 3 7.000E+OO 3 

' 7.000E+OO 3 7.000E+OO 3 

3 1.000E+OO 9 1.000E+OO ' 
3 1.000E+OO 3 l.OOOE+OO 3 

3 4.SOOE+Ol 3 4. SOOE+Ol 3 

3 !I 

' 
!I not used 3 1. SOOE-01 3 

3 not 
3 not 
3 not 
3 not 
3 hot 
!I 

3 not 
!I not 
3 not 
3 not 
3 not 
3 not 
3 not 

used 

used 

used 

used 

used 

used 

used 

used 

used 

used 

used 

used 

5 2.400E+OO 3 

3 4.000E-01. 3 

3 1. OOOE-01 3 

3 5.000E-02 3 

3 3.000E-02 3 

3 3 

. 3 not used 

3 2.000E-06 3 

3 3.000E-07 3 

3 '2.0QOE-06 3 

3 2.000E+OO 3 

3 5.000E-01 3 

3 2.SOOE+OO ·3 

3 O.OOOE+Oo· 3 

3 -1. OOOE+OO . 3 

3 . · 2. SOOE-.01 3 

3 1. SOOE-01 3 

3 not used 
3 not used 
!I 3 3 

3 3? !I !I 

02/03/2017· 14:38 Page 
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UNat.~xt.REP 

Summary : Natural uranium 100 pCi/g 
File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

.2016\UNATFEB.RAD 

Si te-speci fi c Parameter summary 
(continued) 
0 3 3 user 3 3 

used by RESRAD 3 Parameter 
Menu· 3 Parameter 3 Input 3 Default 3 

(If different from user input) 3 Name 

TITL 3 Maximum number of integration points for dose 3 3 3 

3 LYMAX 
TITL 3 Maximum .number of.integration 

' 3 KYMAX 
points for risk 3 1 9 3 

11111!111111111iiiiit1iiiiiiii111111!1i1iiiiiiii111iiiii!iiiiiiiiiii!f 111!iiiiiit111 
iiii11i1!~11111111111iiiiif ii!iiif 1111111iii 

· summary of Pathway selections 

.: ......... : .... .... ~e:t;h~~Y. .......................... 3 
..•... Y~~r .. ~~ J. ~~:i;~. ~!'! ..... . 

1 external gamma· s active .. 
2 in ha 1 ati on (w/o radon) s active 
3 plant ingestion 3 suppressed 
4 meat ingestion s suppressed · 
5 mi 1 k ingestion 3 suppressed 
6 aquatic foods 3 -suppressed. 
7 drinking water 3 suppressed' 
8 soil ingestion 3 active 
9 radon 3 suppressed 

. Find peak pathway doses 3 active · 
i1iiiiiif i111iiiiiiiiii1111111!1i11iiii11111iiiii11 

lRESRAD-ONSITE '. version 7. 2 T« Limit = 180 days 02/03/2017 14: 38 Page 
11 

summary : Natura 1 uranium 100 pci /.g . · . 
File : c:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD-ANALYSIS 

2016\UNATFEB.RAD . . 

contaminated zone Dimensions ························································ 
Area: 

Thickness: 

.cover Depth: 

0 

868.36 square meters 
0.15 meters 

·a.is meters 

u-234 
. U-235 

U-238 

Total Dose TDOSE(t), mrem/yr 

4.920E+Ol 
· 2 .200E+OO 

4.860E+Ol 

Basic Radiation Dose Limit= 2.SQOE+Ol m~em/~r 

Total Mixture sum M(t) = Fraction of Basic Dose Limit Received at Time (t) 

t (years): 0.000E+OO 2.000E-01 1.000E+Ol 1.000E+02 3.000E+02 l.OOOE+03 
TDOSE(t):. 7.383E-01 7.383E-01 7.383E-01 7.394E-01 7.438E-01 7.609E-01 

Page 15 



UNat.txt.REP 
M(t): 2.953E-02 2.953E-02 2.953E-02 2.958E-02 2.975E-02 3.044E-02 

OMaximum TDOSE(t): 7.609E-01 mrem/yr ~t t = l.OOOE+03 years · 
lRESRAD-ONSITE, version 7.2 T« Limit= 180 days 02/03/2017 14:38 Page 
12 . . 

summary : Natural uranium 100 pci/g · 
File : C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\UNATFEB.RAD . 

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

As mr:em/yr and Fraction of Total Dose-'At t = 
O.OOOE+OO years 
0 Water Independent Pathways (Inhalation 
excludes radon)· 
0 Ground Inhalatio~ Radon · Plant. 

Meat Milk soil 
Radio-~~~-.~ 
·~~~; 

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

m~ ~mrnru ~mrnru ~ MAAM AAAAAAAAA AAf..AAA· 
AAAAAAAAA iliAAA AAAAAAAAA MAAM AAAAAAAAA AAA.AAA 

U-234 1.546E-04 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO o~oooo ·o.OOOE+OO 0.0000 

U-235 S.953E-02 0.0806 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 . 0. OOOE+OO 0. 0000 

U-238 6.786E-01 0.9192 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO O.OOOO· O.OOOE+OO 0.0000 
iiiiiii 11!1111!! 1!!1!1 i:t:ti:t:t:t:t:t iiff 1! 11!1!1!!! !1!!11 !1!ff:tf f :t :t!1f11 

11!!1!1!1 11111! 111111!11 1111!1 .if :t:tf f :t:ti iiiiii . 
Total 7.383E-01 1.0000 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.OOdE+OO 0.0000 
0 

Total Dose Contributions TDOSE(i,p,t) for Individual. 
Radi6nuclides (i) and Pathways (p). · . 

As mrem/yr and Fraction of Total Dose At t = 
O.OOOE+OO years 
O water Dependent Pathways 
0 Water . Fi sh Radon , ·· Pl ant 

R~~f~-~ ~ay~ ~ 
~~~ 
· Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 

m~ ~mrnfil ~mrnfil. ~ MAMA AAAAAAAAA AAAAM 
AAAAAAAAA AAf..AAA AAAAAAAAA AA.AMA . AAAAAAAAA iliAAA . 

U-234 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 1.546E-04 0.0002 

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 O.OOOE+OO 0.0000 S.953E-02 0.0806 

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 0.0000 O.OOOE+OO 0.0000 6.786E-01 0.9192 
!1i:t1i1 11iti:i::t!i i!i:t:ti iiif:t!iii !ii!H :t!:tii:t!!:t i:ttt:tt iiif!i1f1·1:t!ii:t 

i!iif ii:tf iii!i! 1!!1!1111 !!!iii if iiiiiii if !111 
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 7.383E-01 1.0000 
O*sum of all water independent and dependent pathways. 
lRESRAD-ONSITE, version 7.2 T« Limit= 180 days 02/03/2Q17 14:38 Page 
13 . . . 

summary : Natural uraniu~ 100 pci/g · . · · . · 
File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\UNATFEB.RAD 

Page 16 

I 
I 
I 
I 
1· 

I ,, 
I 
1· 
I, 
·I 
I 
;1 
' l 

''" I 
I 
I 
I 
I 



,, 
I. 
I 
I. 
I 
.1· 
I 
I 
1· 
I ,. 
I 
1: 
1· 
I 
I 
I 
I 
'I·:· 

UNat.txt.REP 
Total Dose contributions TDOSE(i ,p,t) for Indi.vi.dual 

Radionuclides (i) and Pathways (p) . 
As mrem/yr and Fraction of Total Dose At t = 

2.000E-01 years 
0 
excludes radon) 

w~ter Independent Pathways (Inhalation 

0 Ground Inhalation Radon 
Meat Milk . soil 
Radio-~~~ 
~~~ 

Nuclide mrem/yr fract. · mrem/yr fr act. mrem/yr fr act. 

mAOOh ~millfil '~mmm ~ AAMAA 
AAAAAAAAA AAAA.AA ~AAA.AM AAAAAAAAA·A"AAAAA 

Plant 

~ 

mrem/yr fract. 

AAAAAAAAA AA.AAA.A 
U-234 1.546E-04 0.0002 O.OOOE+OO 0.0000 O.OOOE+OO o'.oooo O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000. O.OOOE+OO 0.0000 . 
u-235 5.953E-02 0.0806 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+00.0.0000 
U-238 6.786E-01 0.9192 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

0. OOOE+OO 0. 0000 0. OOOE+OO · 0. 0000 0. OOOE+OO 0, 0000 .. 
1111111 tttttt!tt !1tttt !11ii1iii 1it11! 11111111! 1tiii1 !11111111 11!11! 

111111111 111!11 !!1111111 111111 1ii111111 111111 
Total 7.383E-011.0000 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 
0 

· Total Dose contributions TDOSE(i, p, t) for .Indi~i d·ual 
Radionuclides (i) and Pathways (p) . . 

As mrem/yr.and Fraction of Total Dose At t ~ 
2. OOOE--01 years 
O water Dependent Pathways. · · 
0 ·wat~r .Fish Radon · Plant · . 

R~a~~- ~·~ay~ ~ 
~~~ 

Nuclide mrem/yr fr act. mreni/yr fr act. mrem/yr f ract. mrem/yr · fr act. 

mAOOh ~millfil ~mmm· ~ AAMAA AAAAAAAAA MAMA 
AAAAAAAAA MAMA ~ AAl-.AAA. A.AAAAAAAA AAAAAA 

U-234 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 l.546E-04 0.0002 . . 

U-235 O.OOOE+OO 0.0000 0.-000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOQE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 S.953E-02 0.0806 

U-238 O.OOOE+OO 0.0000 0.-000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.786E~Ol 0.9192 
1111tf1 111111111 111111 111it:tt11 1111i1 111111111 tt:tf 11 ifiif 1111 111!f:t 

111111111 f 11111 111111111 111111 11!111111 11t111 
Total O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000. O.OOOE+OO 0.000o' 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.383E-01 1.0000 
O*Stim·of all water independent and dependent pathways . 

. lRESRAD-ONSITE, Version 7.2 T« Limit= 180 days 02/03/2017 14:38 
14 . 

summary_: Natural uranium 100 pci/g 
File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\UNATFEB.RAD 

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

Page 

As mrem/yr and Fraction of Total Dose At t = 
1. OOOE+Ol years 
0 
excludes radon) 
O · ·Ground 

Meat Milk 

Water Independent Pathways (Inhalation 

Inhalation Radon Plant 
. Soil 

Page 17 



UNat.txt.REP 
Radio-~~~ 
~-~~ 

Nuclide -mrem/yr fract; mrem/yr fract. mrem/yr fract. 
mafilh ~mrnfil ~mrnfil ~ AAAAAA 
ii.ii..AAAAAAA AAA.AAA ~ AAAAM ~ AAA.AAA 

U-234 1.689E-04 0.0002 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 . 

U-235 5.954E-02 0.0806 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 
·u-238 6.786E-01 0.9191 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 .. 
!111111 111111111 111111 111111111 111111 111111111 111111 

111111111 111111 i1t1iii1i ttiiti iittitf 11 111111 
. Total 1.383E-011.0000 O.OOOE+OO o:OOOO O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000. O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
0 

~ 

mrem/yr fract. 

~AA.AAA.A 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 

111111111 111111 . 

0.000E+OO 0.0000 

Total Dose contri'butions TDOSE(i,p,t) for Individual 
Radionuclides (i) and Pathways (p) · 

As mrem/yr and F.raction of Total Dose At t = 
1.000E+Ol years 
0 · water Dependent Pathways 
0 water Fish Radon · Plant 

'Meat Mi 1 k A 11 Pathways* · · 
Radio-~~~~ 
~~~-

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

·mafilh ~mrnfil ~mrnfil ~ AAAAM ~-AA.AAA.A 
-~ AAillA ~ AAAAM ~ AAillA . 

U-234 . 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 1.689E-04 0.0002 
u~235 O.OOOE+OO 0~0000 O.OOOE+OO o.oood O~OOOE+OO 0.0000 O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 5.954E-02 0.0806 
U-238 O.OOOE+OO 0.0000· O.OOOE+OO 0.0000 O.OOOE+CiO 0.0000 O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.786E-01 0.9191 . -
itt:tii1 11f!iif!1 · f!1111 1f1111:tf 1 1:t:tii:t 1tti:ti11t :tif 111 iit1111t1 1:t!:U:t -

111111111 111111 111111111 ·111111 111111111 111111 . 
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 ·7.383E-01 1.0000 
O*Sum of all water independent and dependent pathways. 
lRESRAD-ONSITE, version 7.2 T« Limit= 180 days 
15 . ' 

02/03/2017 14:38 Page 

summary : Natural uranium 100 pci/g · ··. . · 
File : c:\USERS\BRIAN\DESKTOP\LISA OTHER.WORK\SEPT RESRAD ANALYSIS 

2016\UNATFEB.RAD 

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

As mrem/yr and Fraction of Total Dose At·t ~ 
1. OOOE+02 years 
0 . water Independent Pathways (Inhalation 
excludes radon) . 
O Ground Inhalation Radon 

R~a~~-~~~ 
~~~ 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. 
mr.~~l.Y.!... f.!.~~~ :. : ..... mr.~~l.Y.!. f!.~~~ : ....... mr.~~l.Y.!. f !.~~~ :....... .. ... : ...... 

· AAAAAAA AAAAAAAM AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA 
~ AAA.AAA ~ AAAAM ~ AAA.AAA 
u~234 1.129E-03 0.0015 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 
Page 18 · 

·Plant 

~ 

mrem/yr fract. 

AAAAA.AAAA ii.AAAAA 

O.OOOE+OO 0.0000 

I 
I 
I 
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- .UNat'. txt. REP 
U-235 5.969E-02 0.0807 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 
tj-238 6.786E-01 0.9177 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 
iiiiiii iiiiiiiii iiiiii iiiiiiitt tft!i! itttttiit iiiiii . iiiiitttt tiiiii 

ttiiiiiii iiiiit iif f itiii iiiiii f fiftttfi tttiti 
Total 7.394E-01 1.0000 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 
0 

Total Dose contributions. TDOSE(i,p;t) for Individual 
Radionuclides (i) and Pathways (p) · · 

1.000E+02 years 
As mrem/yr and Fraction of Total Dose At t = 

0 Water-Dependent Pathways 
O Water Fish . Radon . . Plant . 

R~a~~~ ~ ~ay~ ~ 
~~~ 

Nuclide mre~/yr· fract. mrem/yr. fract. mrem/yr f~act. mrem/yr fract . 
. m~ ~mrnill -~mrnill ~ AAAAM AAAAAMM·AAAA:AA 
AAAAAMM AAA.AAA AAAAAMM AMA.AA AAAAAMM iliAAA 

U-234 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 1.129E-03 O.OOlS .. 
u-235 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

0.-000E+OO 0.0000 O.OOOE+OO 0.0000. 5.969E-02 0.0807 
u-238 . O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOPE+OO 0.0000 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6~786E-01 0.9177 . 
iiftiti ttifftfft tiiiit ii:Uiitii iifttt . tttttiitt iitiii :ttt:U!!±t ttttif 

iiiitfiit iiiiii iiiiiiiii iiiitt titt111!! !i!itt 
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 7.394E-01 1.0000 · · 
O*Sum of all water independent and dependent pathwa~s. 
lRESRAD-ONSITE, Version 7.2 .· T« L_imit = 180 days 
16 

. 02/03/2017 14:38. Page 

summary : Nat~ral u~anium 100 pci/g · · 
File . : C:\USERS\BRIAN\DES~TOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\UNATFEB. RAD .. 

Total Dose contributions TDOSE(i,p,t) for Individual 
Radi onucl ides (i) ahd Pathways (p) · · · .. . .. · 

3.000E+02 years 
0 

· As mrem/yr and Fraction of Total Dos_e At t =. 

excludes radon) 
water Independent Pathways (Inhalation 

0 Ground Inhalation Radon 
Meat Milk soil 
Radio..:~~~ 
~~~ 

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

m~ ~mrnill ~~rnill ~MAMA 
AA.AAAAAAA AAA.AAA ~ AMA.AA AAAAAAAAA 'iliAAA 
U-234 5.403E-03.0.0073 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 
U-235. 5.975E-02 0.0803 O.OOOE+OO 0.0000 0;000E+OO 0.0000 

O'.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO o:OOOO 
u-238 6.786E-01 0.9124 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 
iiiiiti iitititii iiiiii iif if !iit tt!t!t f tif !itit tiiitt 

!itiiitit itittt tf tf tttti iiiiif ititititt !!!tit 
Total . 7 .438E-01 1.0000 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 
Page 19 

Plant 

~ 

mrem/yr f ra.ct. . 

AAAAAMM AAAA:AA 

O.OOOE+OO 0.0000 

O.QOOE+OO 0.0000 

O.OOOE+OO 0.0000 

tttttttt! 1tiiii 

O.OOOE+OO 0.0000 



UNat.txt.REP . 
0 

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

As mrem/yr and Fraction of Total Dose At t = 
3.000E+02 years 
O Water Dependent Pathways 
0 water Fish . Radon Plant 

R~~~~- -~ ~ay~ ~ 
~~~ 

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

m~ ~mrnfil filili.mmrnfil filili.m iliAM AAAAAAAAA AAAAAA 
AAAAAAAAA AA.AA'AA AAAAAAAAA ~ AAAAAAAAA AAAAAA . . 
' U-234 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 5.403E-03 0.0073 

U-235 O.OOOE+OO 0.0000 0.000E+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 -5.975E-02 0.0803 -

U-238 0.-000E+OO 0.0000 O.OOOE+OO 0.0000 O:OOOE+OO 0.0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 6.786E-01 0.9124 . 
ifiitii 1111ttttt tttifi tiiftf 111 tffiii 1111111ti f itiii 

itttitiii tttiti iiitittti iitiit itttif iti tiff it 

O.OOOE+OO 0.0000 

iiittttit iiiiii 

Tota 1 0. OOOE+OO 0 .·oooo 0. OOOE+OO 0. 0000 .. 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 7.438E-01 1.0000 
O*sum of all water independent and dependent pathways. 
lRESRAD-ONSITE, Version 7.2 T« Limit= 180 days. 
17 . . . 

02/03/2017. 14~38 

summary : Natural uranium 100 pCi/g . -
File : c:\USERS\BRIAN\OESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\UNATFEB.RAD 

Total Dose contributions TDOSE(i,p,t) for Individual 

Page 

Radionuclide~ (i) and Pathways (p) · · -
As mrem/yr and Fraction of Total Dose At t = 

1. OOOE+03 years 
0 
excludes radon) 

Water Independent Pathways· (In ha lat ion 

0 Ground Inhalation Radon ·.Plant. 
Meat . Mi 1 k Soil 
Radio-~-~~~ 
~~~ 

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

m~ filili.mmrnfil filili.mmrnfil ~ AAAAM AAAAAAAAA AAAAM 
AAAAAAAAA ~-~ AAAAM ~ AAAAA"A 

U-234 2.250E-02 0.0296 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 

U-235 5.976E~02 0~0785 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 

U-238 6.786E-01 0,.8919 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 
ii:Utt:t i!:ti:tf tit itt!:U iii::ttttii :U1t:tt ttttt:t1t:t iii:i::t:t :t:tt:ti:i:iii ii:tiit 

tttittiti 111111 11f if f ttt f 11111 ff ttit:t:t:t ff ff ft 
Total. 7.609E-Ol· 1.0000 0.000E+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 
0 

Total Dose contributions TDOSE(i,p,t) for Individual 
Radionucli~es (i) and Pathways (p) · · 

As mrem/yr and Fraction of Total Dose At t = 
1. OOOE+03 years 
0 
0 

Meat 
water 

Milk 
Fish 
All Pathways* 

.Page 20 

water Dependent Pathways 
Radon Plant 
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UNat.txt.REP 
Radio-~~~~ 
~~~ 
N~\cl i de mrem/yr fr act. - mrem/yr fr act. mrem/yr fr act. · mrem/yr fr act. 

mrnillA ~miliffi ~m~ ~ AAAAAA ·AAAAAAAAA. AAAAAA 
~ AAAAii.A AAAAAAAAA AAA.AAA illAAAAAA AAAAii.A 

U-234 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 2.250E-02 0.0296 
. U-235 ~.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 o.oooo·.s.976E::-02 0.0785 

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 0.0000 O.OOOE+OO 0.0000 6~786E-01 0.8919. 
1111111 11!111111 111111 1iiiiiiii iiitt1 1t111111i iiiiii i11ttti11 iiiitt 

tttittiit iitti1 ttttf ttit 111f ii iiiiii1i1 111111 . 
Tota 1 0. OOOE+OO 0. 0000 9,. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+'oo 0. 0000 

0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 7. 609E-01 1. 0000 . 
O*sum of all water independent and dependent path~ays .. · · 
lRESRAO-ONSITE, V~rsion 7.2 T« Limit ='180·days 02/03/20li 14:38 Page. 
18- . 

summary : Natural uranium 100 pci/g · · . · • 
. File . : c:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 
2016\UNATFEB. RAD . . . 

"Dose/Source Ratios Summed Over Ali Pathways 
' . ' 

Parent an·d. Prc)geny Principal Radionucli.de con-t;ributions rndicat~d 

Thread OSR(j,t) At time in Years 0 Parent .Product 
(mrem. ~yr)/(pci/g~ . · · 

· (1 J .. . . (J) Fraction Q .. OOOE+OO 2.000E-Ol·l.OOOE+Ol l.OOOE+02 3~000E+d2 
1~ ·AAAAAAAAAA AAAAAAAAA ~· ~ ~ AAAiliAM illAAAAAA 
AfJSJi.AAAAA . 

U-:-234 
3 .133E-06 
U-234 

1. 362E-07 
U-234 

4.539E-04 
U-234 

3.163E-08 
u.,.234. 

4.572E-04 
ou-235+0 
2.706E-02 

u-235+0 
l.412E-05 

U-235+0 
8.879E-05 

U-235+0 
2 .716E-02 
OU-238 
3.121E-12 
Oli-238+0 
1. 396E-02 

U-238+0 
8.862E..:09 

u-238+0 
1. 932E-10 

U-238+0 
5.900E-07 
U-238+0 

l.999E-ll 

U-234 

Th-230 

Ra-226+0 

Pb-210+0 

aDSR(j)' 

U-235+0 

.Pa-231 

Ac-227+0· 

aOSR(j) 

!J-238 

U-238+0 

U-234 
/ 

Th-230 . 

Ra-226+0 

Pb-210+0 

1. OOOE+OO 3 .141E-06 3 .141E~06 3 :141E-06 3 .141E-06 3 .139E-06 

1.000E+OO 6.~91E~ll 9.648E~ll·l.447E-09 1.384E-08 4.i27E-08:~ 

1.000E+6o. 9.68QE-10 1.561E~09~2.~02E-0? 1.980E~bs l;066E~04 

l.OOOE+OO 6.222E-16 1.287E-15 2.568E~12 9il29E-10 6.760E-09 

3.l42E7'06 -3~143E-06 3.433E-06 2.295E-OS 1.098E-04 

1. OOOE+o'o 2. 706E-02 2. 706E-02 2 .·706E-02 2 .706E-02 2. 706E-02 . . . .., 

l.OOOE+QO 1.020E-07-1.427E-07 l;996E-06 1.084E-05 l;3~4E-0S 
' 1.000E+OO 1.427E-08 2.44SE-08 3.655E-06 6.256E-05 8.735E~05 

'2.706E-02 2.706E~02. 2.707E-02 2.713E-02 2.716E-02 

5.450E-07 3.121E-12 3.121E-12. 3.121E~l2 3.121E-12 3.121E-12 

1.000E+OO f.396E-02 1.396E~02 l.396E~02 i,396E-02 l.396E-02. 

l.OOOE+OO 4.435E-12 6.209E-12 ~.313E-11 8.913E-10 2.664E-09 

1.000E+OO· 6.486E-17 1.116E-16 2.147E-14 .1.964E-12 1.753E-11 

1.000E+OO 6.413E-16 1.328E-15 2.899E~12 2.029E-09 3.643E-08 

l.OOOE+OO 3.520E-22 8.741E-22 1.956E-17 7.858E-14 2.116E-12 

Page 21 



UNat.txt.REP 
U-238+D aDSR(j) l.396E-02 l.396E-02 1.39GE-02 1.396E-02 l.396E-02 

1. 396E-02 
i11iiiif ff• f if iiif 111 ff !iiiif t if i1111ii i!iiti11i if 1111111 iiiiii1ii 11i1111ii 

ii:tiiiii! 
The DSR includes contributions· from associated (half-life,6 180 day~) daughters. 

0 
single Radionuclide soil Guidelines·G(i,t) in p~i/g 

Basic Radiation Dose Limit= 2.500E+Ol mrem/yr 

ONuclide 
(i) ·t= O:OOOE+OO 
~ ·AAAAAAAAA 

2.000E-01 1.000E+Ol l.000E+02 3.000E+02 
AAAAAAAAA AAAAAAili AAAAAAAAA AAAAAAili 

U-234 7.956E+06 7.954E+06 7.282E+06 1.089E+06 2.276E+05 

U-235 . 9.239E+02 9.239E+02 9.237E+02 9.214E+02 9.204E+02 

U-238 1. 790E+03 l.790E+03 1.790E+03 l.790E+03 l.790E+03 

1fit11it1 i:tfiif if i ' ' ff ti ft t:ti: f :tiii1:t1U· . !fifi1ii~ '' ii ii iii 
0 

·summed Dose/source Ratios DSR(i 1t) in (mrem/yr)/(pci/g)-

1.000E+03 
AAAAAAAAA 
5.468E+04 

9.204E+02 

. l. 790E+03 ' 

fi:t~:ti:tii ' 

. and single Radionuclide soil Guidelines G(i,t) in pci/9 
at tmin = time of minimum single radionuclide soil guideline 

and at tmax = time of maximum total dose = 1.000E+03 years · 
ONuclide Initial tmin · DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax) 

. ~ ~ ~-·•AAAAAAAAA ~. AAAAAAAAA' ~ 
U-234 4.920E+Ol · l.OOOE+03 .. 4.572E-04 · 5.468E+04 4.572E-04 5.468E+04 
U-235 2.200E+00 757 fi 2 . 2.716~-02 9.204E+02 2.716E-02 .9.204E+02 
U-238·.· 4.860E+01 · 1.000E+03 1.396E-02 1.790E+03 l.396E-Ol 1.790E+03 
iiiiiii 111111111 ii11iiifiii11iii 111111111 11111111! 111111111 11iii11ii 

lRESRAD-ONSITE, version 7 .2 .- T« Limit = 180 days 02/03/2017 14:38 Page 19'.· I , 

summary : Natural uranium_tOO_pci/g . · · . 
. . Fi le . : C: \USERS\BRIAN\DESKTOP\LISA. OTHER WORK\SEPT RES RAD ANALYSIS 
2016\UNATFEB.RAD 

Individual Nuclide Dose summed over All Pathways 
Parent Nuclide.aMd Branch Fraction Indicated · . 

THF(i) . . . DOSE(j,t), mrem/yr . . 
t"' 0. OOOE+OO 2. OOOE-01 1. OOOE+Ol 1. OOOE+02 3. OOOE+02 

ONuclide Parent 
(j) (i) 

1.000E+03 . 
AAAAf..Aii..·A.AAAAAA AAAAAAAAA 

AAAAAMM 
U-234· u:234 1:000E+OO 

1. 541E-04 
U-234 · U-238 1.000E+OO 

4. 307E-07 
U-234 aDOSE(j) 

1. 546E-04 
OTh-230 U-234 1.000E+OO 
6.703E-06 
Th-230 U-238 1.000E+OO 

9. 390E-09 
Th-230 aDOSE(j) 

6. 713E-06 
ORa-226 u-234 ' l;OOOE+OO' 
2.233E-02 
Ra-226 U-238 1.000E+OO. 

2.868E-05 

AAAAAAAAA AAAAAAAAA A.AAAAAAAA AAAAAAAAA AAAAAAili . 

l.546E-04 l.546E-04 1.546E-04 l.545E-04 l.544E-04 

2.155E-10 3.017E-10 4.526E-09 4.332E-08 1:29~E-07 

1.S46E-04 l.546E-04 1.546E-04 1.546E-04 1.546E-04, 

3.391E-09 4.747E-09 7.119E-08 6.807E-07 2.030E-06 

3.152E-15 5.422E-15 1~043E-12 9.544E-11 8.519E-10 
. ~ 

3.391E-09 4.747E-09 7.120E-08 6.808E-07 2.031E-06 
.. 

4.467E-08 7.680E-08 l.428E-05 9.741E-04 5.246E-03 

3.117E-14 6.455E-14 l.409E-10 9.863E-08 1.770E-06 
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UNat.txt.REP 
. Ra-226 aDOSE(j) 4.467E-08 7.680E-08 1.428E-05 9.742E-04 5.248E-03 
2. 236E-02 · 
OPb-210 U-234 1.000E+OO. ·3.061E-14 6.330E-14 1.263E-10 4.491E-08 3.326E-07 
1. 556E-06 

Pb-210 U-238 1.000E+OO · 1.7l0E-20 4.248E-20 9.508E-1.6 3.819E-l2 1.029E-10 
1.944E-09 

Pb-210 aDOSE(j) 3.061E-14 ·6:330E-14 l.263E-10 4.492E-08 3.327E-07 · 
1.558E.:..06 
OU-235 u.,235 1.000E+OO 5.9S3E-02 5.953E-02 5.953E-02 5.953E-02 5.953E-02 
5. 953E-02-
0Pa-231 U-235 1.000E+OO 2.244E-0l 3.139E-07 4.392E-06 2.384E-05 3.066E-05 
3.106E-05 
OAc-227 U-235 LOOOE+OO 3 .140E-08 5. 379E-08 8 .042E-06 1. 376E-04 1. 922E-04 
1. 953E-04 
ou-238 U-238 S.450E-07 1.517E-10 1.517E-10 1.517E-10 1.517E-10 1.517E-10 
1. 517E-10 

U-238 U-238 l.OOOE+OO 6.786E-01 6.786E-01 6.786E-01 6.786E-91,6.786E-01 
6.786E-01 

U-238 aDOSE(j) 6.786E-01 6.786E-01 6.786E-01-6.786E-01 6.786E-01 
6.786E-01 
i:i:i:iiii iii:tiii tiit:tt:ttt :tt:tti:UU: ittttifii ttiU:tt:t:t iiiiU:iii i:UU:tttt 

iftii:ti:ti 
THF(i) is the thread fraction of the parent nuclide. 

lRESRAD-ONSITE, Version 7.2 T« Limit= '180 days 02/03/2017 14:38 Page 
20 
summary : Natural uranium 100 pci/g · 
File . : c:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\UNATFEB.RAD 

ONuclide Parent 
(") (i) 

l.00bE+03 

. Individual Nuclide Soil concentration 
Parent Nuclide and Branch Fraction Indicated 

THF(i) · . · S(j ,t), -pCi/g . 
t= O.OOOE+OO 2.000E-01 1.000E+Ol 1.000E+02 3.000E+02 

A.A.A.AMA A.A.A'AA.AA Aii.AAAAAAA 
.AAAAAAili 

U-234 U-234 1.000E+OO ·. 4.920E+01 4.920E+Ol 4.920E+Ol 4.919E+Ol 4.916E+Ol 
4.906E+Ol 

U-234 U-238 1.000E+OO O.OOOE+OO 2.744E-05 l.372E-03 1.372E-02 4.llSE-02 
1. 370E-01 

U-234 aS(j): 4.920E+Ol 4.920E+Ol 4.920E+Oi 4.920E+Ol 4.~20E+Ol 
4.920E+Ol 
OTh-230 U-234 1.000E+OO O.OOOE+OO 9.048E-05 4.524E-03 4.519E-02 1.352E-01 
4.470E-01 
Th-230 U-238 1.000E+OO 0.000E+OO 2.524E-11 6.308E·08 6.304E-06 S.664E-05 
6~258E-04 
Th-230 as(j):. O.OOOE+OO 9.048E-05 4.524E-03 4.519E-02 1.353E-01 

4.476E-01 
ORa-226 U-234 1.0dOE+OO O.OOOE+OO 3.917E-09 9.455E-06 7.043E-04 3.817E-03 
1.628E-02 

Ra-226 U-238 1.000E+OO 0.000E+OO 7.284E-16 8~869E-11 7.094E-08 1.286E-06. 
2.089E-05 
Ra-226 as(j): O.OOOE+OO 3.917E-09 9.45SE~06 7.044E-04 3.818E-03 

l.630E-02 . 
OPb-210 U-234 1.000E+OO 0.000E+OO 8.139E-12 9.038E-07 3.665E-04 2~737E-03 
1. 283E-02 . 

Pb-210 U-238 l.OOOE+OO O.OOOE+OO 1.136E-18 6.455E-12 3.099E-08 8.445E-07 
1. 601E-05 

Pb-210 IS(j): O.OOOE+OO 8.139E~12 9.038E-07 3.665~-04 2;737E-03 
1. 285E-02 
ou-235 U-235 1.000E+OO 2.200E+OO 2.200E+OO 2.200E+OO 2.200E+OO 2.·200E+OO 
2.200E+OO 
OPa-231 ·u-235 1.000E+OO O.OOOE+OO 9.296E-06 4.333E-04 2.455E-03 3.164E-03 
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3~205E-03 
OAc-227 u-235 1.000E+Oo 
1. SOSE-03 
OU-238 U-238 S.450E-07 

·2 .649E-05 
U-238 U-238 1.000E+OO 

4.860E+01 
u-238 as(j): 

4.860E+Ol 
iiitii! iiiitit t1iit1ii1 

!:Ui1t1ti 

UNat.txt.REP 

O.OOOE+OO 2.948E-08 5.690E-05 1.057E-03 1.481E-03 

2.649E-05 2.649E-05 2.649E-05 2.649E-05 2.649E-05. 

4.860E+Ol 4.860E+Ol 4.860E+Ol 4.860E+Ol.4.860E+Ol 

4.860E+Ol 4.860E+Ol 4.860E+61 4.860E+Ol 4.860E~Ol . . 

11i1it111 111111111 11111111! 1ii11i1i1 11ii1iiii 

THF(i) is the thread fraction of the parent nuclide. 
ORESCALC. EXE execution ti me = · 3 S. 60 seconds · 

:. ' 

'•' 

. \ 
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230FEB.RAD 
&DB 
CODENAME = 'RESRAD-ONSITE', 
ICRPTRANS = 'ICRP107' I 
HAFTIM = '180 days'·, 
EXTERNAL_DCF= 'DCFPAK3.02', 
DF~ILE ='DOE STD-1196-2011 (Reference Person)', 
RISKLIB= 'DCFPAK3.02 Morbidity', . 
DOSELIB= 'DOE STD-1196-2011 (Reference Person)', 
NANUC = 3 . 
NIY = 6 
NPD = 3 , 
NPTS = 32 , 
NS = 1 , 
NPDS = 6 , 
u_activity = 'pCi I .• 
u_dose_unit = 'mrem' 
nDAll = 2 , 
nuniqueNuc = 15 , 
&END 
&INDATA 
TITLE = 'Th-230 100 pCi/g', . · . · · 
DIRECTORY _NAME = 'C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS· · 

2016\ I J 

NPTS = 32. I 

TDISK =II' VERS = '7.2'' 
XS PACE = I LOG I' 

.FINDPEAK = 0 , 
LYMAX = 17 , 
KYMAX = 1 , 
COVERO = . 15 , 
DENSCV = 1. 5 I 
vcv = 0, 
DENSCZ = 1. 5 , 
vcz = .001, 

. TPCZ = .4, 
FCCZ = .2, 
HCCZ = .001, . 
BCZ = 0, 
HUMID = 8, 
EVAPTR = .. 5, 
PRECIP = .41,. 
RI = 0, 
!DITCH = 0, 

. RUNOFF.=: .2, 
WAREA = 1000000, 
EPS = .001, 
NS= 1, 
TI = 0, ,. 
DENSAQ = 1. 5, 
TPSZ = .. 4, 
EPSZ = .2, 
FCSZ = . 2, . 
HCSZ = 100, 
HGWT = .02, 
BSZ = 5.3, 
VWT = .001, 
DWIBWT -:: 10 , 
MODEL = 0, 
uw = 250, 
AREA= 868.36, 
THICKO = .15, 
SUBMFRACT·= 0, 
LCZPAQ = 100, 

Page 1 
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I 
230FEB.RAD I 

BRDL :=: 2S, 
T(l) = 0, 

I T(2~ = .2, 
T(3 = 10, 
T(4) = 100, Tp) = 3001 

I T 6) = 1000, 
T(7) = 0, 
T~8) = 0, 
T 9) = 0, 

I T(lO) = 0, 
INHALR = 8400, 
MLINH = .0001, 
ED = ·30, 

I SHFl = .7, 
SHF3.= .4, 
FIND = 0, 
FOTD = 1, 

I FS = 1, 
RAD_SHAPE(l~ = 50, 
RAD_SHAPE(2 = 70.71068, 
RAD_SHAPE(3) = 0, 

·1 RAD_SHAPE(4) = 0, 
RAD_SHAPE(S~ = 0, 
RAD_SHAPE(6 = 0, 
RAD_SHAPE(7) = 0, 

·I' RAD_SHAPE(8) = 0, 
RAD_SHAPE~9) = 0, 
RAD_SHAPE 10) = 0, 
RAD_SHAPE(ll) = 0, 
RAD_SHAPE(12) = 0, I . FRACA(l) = 1, · 
FRACA(2) = .2732395, 
FRACA(3) = 0, 
FRACA(4) = 0, ·1 FRACA(S) = 0, 
FRACA(6) = 0, 
FRACA(7) = 0, 
FRACA(8) = 0, .1 FRACA(9) = 0, 
FRA~(lO) = 0, 
FRACA(ll) = 0, 

. FRACA(l2) = 0, I DIET(l) = 160, 
DIET(2) = 14, 
DIET(3) = 92, 
DIET(4) = 63, I DIET(S) = S.4,. 
DIET(6) = .9, 
SOIL= 36.S, 
DWI = 510, I FDW = 1, 
FHHW = 1, 
FLW = 1, 
FIRW = 1, I FR9 = . S, 
FPLANT =-1, 
FMEAT =-1, 
FMILK =-1, I LFI5 = 68, 
LFI6 = SS, 
LWIS = SO, 
LWI6 = 160, · 

I Page 2 
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I 
I 230FEB.RAD 

LSI = .5, 

I · MLFD = . 0001, 
DM = .15, 
DROOT = .9, 
FGWDW = 1,. 

I FGWHH = 1, 
FGWLW = 1, 
FGWIR = 1, 
STOR_T(l~ = 14, 

I 
STOR_T(2 ;:; 1, 
STOR_T(3) = 1, 
STOR_T(4) = 20, 
STOR_T(5) = 7, 

I 
STOR_T(6) = 7, 
STOR_T(7) ::: 1, 
STOR_T(8) = 1, 
STOR_T(9) = 45, 

I 
FLOORl = .15, 
DENSFL = 2.4, 
TPCV = .4, 
TPFL = .1, 

·I 
PH20CV = .05, 
PH20FL = .03, 
DIFCV;:; .000002, 
DIFFL = .0000003, 

I 
DIFCZ = .000002, 
HMIX = 2, 
WIND = 2.68, 

· REXG = .5, 

I 
HRM = 2.5,· 
FAI = 0, 
DMFL =-1, 
-EMANA(l) = . 25' 

I· 
.EMANA(2) = .15, 
Cl2WTR = .00002, 
Cl2CZ = .03, 
CSOIL = .02, 

I 
CAIR = .98, 
DMC = .3, 
EVSN = .0000007, 
REVSN = lE-10, 

I 
· AVFG4 = .8, 

AVFGS = .2, 
H(l) = 4, 
H(2) = 4, 

I 
H(3) = 4, 
H(4~ = 4, 
H(S = 4, 
DENSUZ(l) = 1. 5' 

· DENSUZ(2) = 1. 5' 

I DENSUZ(3) = 1. 5' 
DENSUZ(4) ;:; 1. 5 I 
DENSUZ(S) = 1. 5, 
TPUZ(l). = .4, 

I TPUZ(2) = .4, 
TPUZ(3) = .4, 
TPUZ(4) = .4, 

· TPUZ(5) = .4, 

1· EPUZ(l) = .2·, 
EPUZ(2) = .2, 
EPUZ(3) = .2, 
EPUZ(4) = . 2, 

I EPUZ(5) = .2, 
Page 3 
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FCUZ(l) ::: . 2, 
FCUZ(2) = .2, 
FCUZ(3) = .2, 
FCUZ(4) = . 2., 
FCUZ(S) = .2, 
BUZ (1) = 5. 3 I 
BUZ(2) = 5.3, 

. BUZ(3) = 5.3, 
B!JZ(4) = 5.3, 
BUZ(5) = 5.3, 
HCUZ (1) = 10 I 
HCUZ(2) = 10, 
HCUZ(3) = 10, 
HCUZ(4) = 10, 
HCUZ(5) = 10, 
INDPOPFLAG = 0, 
OFFDISTANCE(l) = 250, 
NUMDISTANCES = 0, 
AMBIENTTEMP = 10, 
LIDHEIGHT = 1000, 
SOURCEHEIGHT = 10, 
AGVEG(l) = 0, 
AGVEG(2) ·= .5, 
AGVEG(3) = .5, 
AGMILK(l) =. 0 I 
AGMILK(2) = . 5 I 

.AGMILK(3) = .5, 
AGMEAT(l) = 0, 
AGMEAT(2) = . 5, 
AGMEAT(3) = .5, 
BEEFDENSITY = .164, 
MILKDENSITY, = .0207, 
VEGLANDFRAcTION = .0185, 
YV(l) = .7, 
YV(2) = 1.5, 
YV(3) = 1.1, 
TE(l) = .17, 
TE(2) = .25, 
TE(3) = .08, 
TIV(l) = .1, 
TIV(2) = 1, 

; TIV(3) = 1, 
WLAM = 20, 
RWET(l) = . 25 I 

RWET(2) = . 25, 
RWET(3) = . 25, 
RDRY(l) = • 25 I . 

RDRY(2) = ;25, 
RDRY(3) = . 25, 

230FEB.RAD 

/ 

NUCNAM = 'Pb-210+D', 'Ra-226+D', 'Th-230', 'LAST', 
s = 2*0,. 100, 
w = 3*0, . 
DCACTC = 100, 70, 1E+34, 
DCACTUl = 100, 70, 1E+34, 
DCACTS = 100, 70, 1E+34, 
RLEACH = 3*0, 
SOLUBKO = 3*0, 
SDENSCV = 1. 5, 
SDENSCZ = 1.5, 

. STHICKO = 10, 
NSENA = 3, 
NUM_SAMPS = 300, NUMVAR = 1, 
UNCPPD = 1 I 
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UNCPND = 1 I 

SELPATH = 131, 
&END 
&DCF 

230FEB.RAD· 

T_DCF2= .0401672, 3.823283E-02, 0.3848, 
T_DCF3= L025~66E-02, 1.677388E-03, 0.0009361, 
BIOFAC2= 100, 250, 500, 
BIOFACl= 300, 50, 100, 
RTF2= .0008, .001, .0001, 
RTF3= .0003, .001, .000005, 
RTFl; .01, .04, .001, 
SLPFl= 4.295087E-09, 8.36718E-06, 8.453E~l0, 
SLPF2= 3.0825E-08, 2.822095E-08, 3.407E-08, 
SLPF.:.3= 3.44202E-09, 5.149498E-10, 1.191E-10, 
SLPF4= 2.669116E-09, 3·.853363~-10, 9.138E-ll, 

. SLPF5= 3.44202E-09, 5.149498E-10, 1.191E-10, . 
T_SLPFRN= 1.8E-12, 1.9E-13, 3.7E-12, 3E-15, 6.2E-12; · 3.9E-ll, 
1.5E-ll, 3.7E-11, 

T_KFACTR= 388·, 188, 388, 188, 
.&END . 
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Thorium.txt.REP 
lRESRAD-ONSITE, version 7.2 T« Limit= 180 days 
1 

02/03/2017 14 .: 41 Page 

summary : Th-230 100 pci(g ' . · 
File : C:.\USERS\BRIAN DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\230FEB .. RAD , 

Table of contents 
~ 

Part I: Mixture sums and single Radionuclide Guidelines 
!ttttttt!tt!!!ffiititttt!!ttri!f ttttttt!i!iii!!ttt!!ttt 

bose conversion ·Factor (and Related) P~rameter summary·... 2 
site-specific Parameter summary.......................... 4 
summary of Pathway selections ...... ............. .. . ...... 8 
Contaminated zone and Total Dose summary ......... ~....... 9 
Total Dose components -

Time = O.OOOE+OO ............................. _....... 10 
Time= 2.000E-01 . . . . . . . . . ... . . . . . . . . . . . .. . . . . . . . . . . . .. 11 
Ti me = 1. OOOE+Ol ........ · , .................. ·· . . . . . . . . . 12 
Ti me = 1. OOOE+02 . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 13 
Time = 3. OOOE+02 ......... -. . . . . . . . . . . . . . . . . . . . . . . . . . . . -14 
Time = 1. OOOE+03 ................. '................... 15 

Dose/source Ratios summed over All Pathways.............. 16. 
single Radionuclide soil Guidelines ..•..................... 16 
Dose ·Per Nuclide summed over All Pathways . . . . . . . . . . . . . . . . · 17 
soi 1 .Concentration Per Nuclide . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 

lRESRAD-ONSITE, version 7.2 T« Limit= 180 days 02/03/2017 14:41 Page 
2 ' 
summary : · Th-230 100 pci (9 _ -
Fi 1 e . : C: \USERS\BRIAN DESKTOP\ LI SA OTHER WORK\SEPT RES RAD ANALYSIS · 

2016\230FEB.RAD -

Dose Conversion Factor (and Related)-Parameter Summary 
Dose Library: DOE STD-1196~2011 (Reference Person) 

3 Parameter 
0 3 

Base 
Menu 3 

case* 
Parameter 

!I Name 

A-1 3 DCF's for external gro'und radiation,' (mrem/yr)/(pCi/g) 
3 , 

A-1 !I At-218 (source: DCFPAK3.02) 
5.567E-05 3 DCFl( 1) 
A-1 3 Bi~210 (Source: DCFPAK3.02) 

5.473E-03 ~ DCFl( 2) 
A-1 3 Bi-214 (Source: DCFPAK3.02) 

9.135E+00 3 DCFl( 3) 
A-1 3 Hg-206 -(Source: DCFPAK3.02) 

6.127E-01 3 DCFl( 4) 
A-1 !I" Pb-210 {Source: DCFPAK3. 02) 

2.092E-03 3 DCFl( 5) 
A-1 3 Pb-214 (Source: DCFPAK3.02) 

1.257E+OO 3 DCFl( 6) -
A-1 !I Po-210 (source: ·.DCFPAK3 .02) 
5.641E~os ~ DCFl( 7) 
A-1 3 Po-214 (Source: DCFPAK3.02) 

4.801E-04 3 DCFl( 8) 
A-1 !I Po-218 (Source: DCFPAK3.02) 

9.228E-09 3 DCFl( 9) 
A-1 3 Ra-226 (Source: DCFPAK3.02) 

3.176E-02 3 DCFl( 10) 
Page 1 

3 current 3 

3 value# 3 

3 3 . 

3 5.567E ... 05. 3 

3 5.473E-03 ·s 

3 9.135E+OO 3 

3 6.127E-01 3 

3 2.092E-03 3 

3 1. 257E+OO 3 

3 S.641E-05 3 

3 4.801E-04 3 

3 9.228E-09 3 

3 3.176E-02 3 



Thorium. txt. REP 
A-1 3 Rn-218 (Source: DCFPAK3.02) 
4.259E-0~ 3 DCFl( 11) 
A-1 !I Rn-222 (Source: DCFPAK3.02) 

2.130E-03 3 DCFl( 12) 
A-1 !I Th-230 (Source: DCFPAK3.02) 

l.106E-03 3 DCFl( 13) 
·A-1 3 Tl-206 (Source: DCFPAK3.02) 
l.278E-02 3 DCFl( 14) 
A-1 3 Tl-210 (Source: DCFPAK3.02) 

l.677E+01 3 DCFl( 15) 
3 

B-1 3 Dose conversion factors for inhalation, mrem/pci: 
3 

B-1 3 Pb-210+0 
2.231E-02 3 DCF2( 1) 

B-1 3 Ra-226+0 
3;811E-02 3 DCF2( 2) 

B-1 3 Th-230 
3.848E-01 3 DCF2( 3) 

3 

3 

o-1 'Dose conversion. factors for ing~stion, mrem/pci: 
!I 

D-1 3 Pb-210+0 
3.774E-03 3 DCF3( .1) 
0-1 3 Ra-226+0 

l.676E-03 3 DCF3( 2) 
D-1 3 Th-230 

9.361E-04 3 DCF3( 3) 
3 . 

D-34 3. Food transfer factors: 
3 

D-34 3 Pb-210+0 
l.OOOE-02 3 RTF( 

, D-34 3 Pb-210+0 
8. OOOE-04 .3 RTF( 
D-34 3 Pb-210+0 

3. OOOE-04 3 RTF(. 
0-34 3 

!I 

D-34 3 Ra-226+0 
4.000E-02 3 RTF( 

D-34 3 Ra-226+0 
l.OOOE-03 3 RTF( 
0-34 3 Ra-226+0 

l.OOOE-03 3 RTF( 
D-34 3 . 

3 

D-34 3 Th-230 
l.OOOE-03 3 RTF( 
0-34 3 Th-230 

1.000E-04 3 RTF( 
0-34 3 Th-230 

5.000E-06 3 RTF( 
3 

!I 

, plant/soil ~oncentration ratio, dimensionless 
1,1) 
, beef/livestock-intake ratio, (pci/kg)/(pci/d) 
1,2) 
, milk/livestock-intake ratio, -(p~i/L)/,(pci/d) 
1;3) . 

,·plant/soil concentration ratio, ·dimensionless 
2,1) 
, beef/livestock-intake ratio, (pci/kg)/(pci/d) 
2,2) 
, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 
2,3) 

, plant/soil concentration ratio, dimensionless 
3' 1) . 
, beef/livestock-intake ratio, (pci/kg)/(pci/d) 
3,2) . 
, milk/livestock-intake ratio, (pci/L)/(pCi/d) 
3,3) 

D-5 ' Bioaccumulation factors, fresh ~ater, L/kg: 
3 

D-5 3 Pb-210+0 , fish 
3.000E+02 3 BIOFAC( 1,1) 
D-5 ' Pb-210+0 · crustacea and mollusks 

Page 2 

I 
I 

3 4.259E-03 3 

3 2 .130E-03 !I I 
3 l.106E-03 3 

· 
3 1. 278E-02 3 I 

·
3 1. 677E+Ol 3 

3 3 I· 
3 3 

3 4.017E-02 3 I 
. 3 3-. 823E-02 3 

s· 3.848E-0l 3 I 
3· 3 

3 3 . I 
3 1.026E-02 3 

3 1. 677E-03 !I I· 
3 9.361E-04 3 

3 3 I 
3 3 

3 1.000E-02 3 I 
3 8.000E-04 3 

3 3.000E-04 3 I 
3. 3 

3 4.000E-02 3 I 
3 1. OOOE-03 3 

3 1. OOOE-03 3 I 
3 3 

3 1. OOOE-03 !I I 3 1. OOOE-04 3 

3 5.000E-06 ' I 3. 3 

3 3 

I 3 3.000E+02 .3 

3 1. 000E+02 3 

I 
I 



I 
I 
I 
I· 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 

Thorium.txt.REP 
l.OOOE+02 3 BIOFAC(. 1,2) 

D-5 3 

3, 

D-5 3 Ra-226+D . , 
5.000E+Ol 3 BIOFAC( 
D-5 3 Ra-226+0 , 

2.500E+02 3 BIOFAC( 
D-5 3 

fish 
2 ,1) 

crustacea and mollusks 
2,2) 

3 9 

3 5.000E+Ol 3 

3 2.500E+02 3 

3 9 

lRESRAD-ONSITE, Version 7.2 T« Limit= 180 days 02/03/2017 ~4:41 Page 
3 . . . . 
summary : Th-230 100 pci/g . 
File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\230FEB.RAD 

(continued) 

0 . 3 

Base · 3 

Menu 3 

case* 

Dose conversion Factor (and Related) Parameter su~mary 

Do?e Library: DOE STD-1196-2011 (Reference Person) 
· 3 · current 3 

Parameter 
Parameter 3 value# 3 

3 Name 
.................................... 1 ...................................................................................... . 

· D-5 3 Th-230 , fish 
1. OOOE+02 3 BIOFAC c . 3 I 1) 
·o-5 3 Th-230 , crustacea and mollusks 
5.000E+02 3 BIOFAC( 3,2) 

3 .1. 000E+02 3 

3
· 5 . 000E+02 3 

:t:t:t:ti:!i:ii:i:i::t:t:t:t:t:t:t:t:t:t:t:t:t:ti:ii::t:t:t:t:t:t:t:t:t:t:t:t:t:ti::t:ti:t:t:t:ti:t:t:t:t:t:t:t!!:ti:ti::tU'.t:t:t!:t:t:t:t:t:t:til:ti:t:t 
!:t:t:t:t:t:t!:t:ti:ti::ti:t!i::t:t:t:t 
#For DCFl(xxx) only, factors are for infinite depth & area. ·See ETFG table in 

Ground Pathway of Detailed Report .. · 
*Base case means Default.Lib w/o Associate Nuclide contributions. 

lRESRAD-ONSITE, Ver.si on 7. 2 T« Limit = 180 days 02/03/2017 . 14: 41 Page 4 . 
summary : Th~230 100 pCi/g · · · · 
File . : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT. RESRAD ANALYSIS 

2016\230FEB.RAD . 

site-Specific Parameter summary 
0 3 

used by RESRAD 3 Parameter 
Menu 3 Parameter 

(If different from user input) a· Name 

ROll 3 Area of contaminated zone (m**2) 
3 AREA 

ROll 3 Thickness of contaminated zone (m) 
I . 3 -THICKO 

ROll 3 Fraction of contamination that is submerged 
3 SUBMFRACT 

.R011 3 Length parallel to aquifer flow (m) 
3 LCZPAQ 

ROll 3 Basic radiation dose limit (mrem/yr) 
3 BRDL 

ROll 3 Time sin2e placement of material (yr) 
9 TI 

ROll 3 Times for calculations (yr) 
3 T( 2) 

Page 3 

3 user 3. · 3 " 

3 Input 3 oefaul t 3 

3 8.684E+02 3 l.000E+04 3 

3 1.SOOE-01 3 2:oooe+OO 3 

3 O.OOOE+OO 3 O.OOOE+OO 3 

3 not used 3 1.000E+02 3 

3 2.500E+Ol 3 3.000E+Ol 3 

3 O.OOOE+OO 3 O.OOOE+OO 9 

3 2.000E-01 3 l.OOOE+OO 3 



Thorium. txt. REP 
ROll 3 Times for 

ROll 3 Times for 

ROll 3 Times for 

ROll 3 Times for 

ROll 3 Times for 

ROll 3 .Times·for 

ROll 3 Times for 

ROll 3 Times for 
3 

calculations (yr) · 
3 T( 3) 

calculations (yr) 
3 T( 4) 

calculations (yr) 
· 

3 T( 5) 
calculations (yr) 

3 T( 6) 
calculations (yr) 
. 3 T( 7) 
calculations (yr) 

. 3 T( 8) 
calculations (yr) 

. 3 T( 9) 
calculations (yr) 

3 T(lO) 
·3 

R012 3 Initial. principal radionuclide (pci/g): 
3 S1(3) 

R012 3 Concentration in groundwater (pci/L): 
3 Wl( 3) 

3 

R013 3 cover depth (m) 
3 COVERO 

R013 3 Density of cover material (g/cm**3) 
---

3 DENSCV 
R013 ' cover depth erosion rate Cm/yr) 

. 3 vcv 
R013 3 Density of contaminated Zone (g/cm**3) 

3 DENSCZ 
R013 3 contaminated zone· erosion rate Cm/yr) 

3 vcz 
R013 3 contaminated zone total porosity 

. 
3 TPCZ 

ROB 3 contaminated zone field capacity 
. 3 FCCZ 

R013 3 Contaminated zone hydraulic conductivity 
3 HCCZ . 

R013 3 contaminated zone b parameter 
3 · BCZ · 

R013 ' Average annual w1nd speed Cm/sec) 
3 WIND 

R013 3 Humidity in air (g/m**3) 
3 HUMID 

R013 3 Evapotranspiration coefficient 
3

. EVAPTR 
R013 3 Precipitation (m/yr) 

R013 3 Irrigation (m/yr) 

R013 3 Irrigation mode 

R013 3 Runoff coefficient 

3 PRECIP 
3 RI 
3 !DITCH 
9 RUNOFF 

Th-230 

Th-230 

Cm/yr) 

R013 ' Watershed area for nearby stream or pond (m**2) 
3 WAREA 

R013 3 Accuracy for ~ater/soil computations 
3 EPS 

3 

·3 

R014 3 Density of satu.rated zone (g/cm**3) 
Page 4 

3 1.000E+Ol 3 3.000E+OO 3 

3 1.000E+02 3 1.000E+Ol 3 

3 3.000E+02 3 3.000E+Ol 3 

3 l.OOOE+03 3 1.000E+02 3 

3 not used 3 3.000E+02 3 

' ·not used 3 1. 000E+03 3 

·s not used 3 O.OOOE+OO 3 

3 not used 3 O.OOOE+OO 3 

3 3 3 

3 1.000E+02 3 O.OOOE+OO ' 
3 not used 3 O.OOOE+OO 3 

3 3 3 

3 1.SOOE-01 9 0.000E+OO 3 

3 1.SOOE+OO 3 1.SOOE+OO 3 

3 0. OOOE+OO 3 1. OOOE-03 3 

3 1.SOOE+OO 3 1.SOOE+OO 3 

3 l.OOOE-03 3 l.OOOE-03 3 

3 4:000E-01 3 4 .. 000E-01 3 

3 2.000E-01 3 2.000E-01 3 

3 1.000E-03 3 L.OOOE+Ol 3 

3 O.OOOE+OO 3 5.300E+.00 3 

3 2.680E+OO 3 2~000E+OO 3 

' not used 3 8.000E+OO ' 
3 S.OOOE-01 3 5.00bE-01 3 

3 4.lOOE-01 3 1.000E+OO 3 

3 O.OOOE+OO 3 2.000E-01 ' 

' overhead ' overhead 3 

3 2.000E-01 3 2.000E-01 3 

3 not used 3 .1.000E+06 ' 
3 not used 3 1. OOOE-03 3 

3 3 3 

9 not used 3 1.SOOE+OO 3 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I· 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Thorium.txt.REP 
3 DENSAQ 

R014 3 saturated zone total porosity 
3 TPSZ 

R014 3 Saturated zone effective porosity 
3 ·EPSZ 

R014 3 saturated zone .field capacity 
3 FCSZ 

R014 3 saturated zone hydraulic conductivity Cm/yr) 
3 HCSZ 

R014 3 saturated zone hydraulic gradient 
3 HGWT 

R014 3 saturated zone b parameter 
3 BSZ 

R014 3 water table drop rate Cm/yr) 
. s VWT 

R014 ' well pump intake depth (m below water table) 
3 DWIBWT 

R014 3 Model: Nondispersion (ND) or Mass-Balance (MB) 
. 3 MODEL 

R014 '·well pumping rate (m**3/yr) 
3 uw 

3 

lRESRAD-ONSITE, Version 7.2 T« Limit= 180 days· 
s 
summary : Th-230 100 pci/g · · 
File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT 

2016\230FEB.RAD 

3 not used 3 4.000E-01 3 

3 not used 3 2.000E-01 3 

3 not used 3 2.000E-01 9 

3 not used 9 l.000E+02 3 

3 not used 3 2.000E-02 3 

3 not used ' S.300E+OO 3 

9 .not used 3 1. OOOE-03 3 

3 not used 3 1.000E+Ol 3 

3 not used 3 ND ·3 

3 not used 3 2.SOOE+02 3 

3 3 . s. 

02/03/2017 14:41 Page 

RESRAb ANALYSIS 

Site-~pecifi~ Parameter Summary 
· (continued) 

. 0 3 

used by RESRAD 3 Parameter 
Menu 3 Parameter 

(If different from user input) 3 Name 

R015 3 Numberof unsaturated zone strata 
3 NS 

R015 3 unsat. zone 1, thickness (m) 
a H(l) . 

R015 3 unsat. zone 1, soil density (g/cm**3) 
3 OENSUZ(l) 

ROlS s ~nsat. zone 1, total porosity 
. 

3 TPUZ(l) 
R015 3 unsat. zone 1, effective porosity 

3 EPUZ(l) 
R015 3 unsat, zone 1, field capacity 

. ·s FCUZ(l) 
• R015 3 unsat. zone 1, soil-specific b parameter· 

. 9 BUZ(l). 
R015 3 Unsat. ·zone 1, hydraulic conductivity Cm/yr) 

3 HCUZ(l) 
3 

3 

R016 3 Distribution coefficients for Th-230 

R016 3 

R016 3 

R016 3 

3 

contaminated zone (tm**3/g) 
3 DCNUCC( 3) 

unsaturated zone 1 (cm**3/g) 
--- . 

3 DCNUCU( 
saturated zone (cm**3/g) 

3' 1) 

Page 5 

3 user 

Input 

' not used 
3 not used 
3 not used 
3 not used 
3 not used 
3 not used 
3 not used 
3 not used 
3 

3 

3 

3 Default 3 

3 1 3 . 

9 4.000E+OO 3 

3 1.SOOE+Oo.s 
3 4.000E-'01 3 

3 2.000E-01 9 

3 2.000E-01 3 

3 5.300E+OO 3 

3 1.000E+Ol 3 

3 

3 3 

3 l.OOOE+34 3 6.000E+04 9 

3 not used s 6.000E+04 3 

3 not used 3 6.000E+04 3 



Thorium.txt.REP 
~ DCNUCS( 3) 

R016 3 Leach rate (/yr) 
7.289E-35 3 ALEACH( 3) 

R016 3 solubility constant 
not used 3 SOLUBK( 3) 

3 

3 

R016 3 Distribution coefficients for daughter Pb-210 
3 

R016 3 .contaminated zone (cm**3/g) 
3 DCNUCC( 1) 

R016 3 . Unsaturated zone 1 (cm**3/g) 
3 DCNUCU( 1,1) 

R016 3 Saturated zone (cm**3/g) 
3 DCNUCS( 1) 

R016· 3 Leach rate (/yr) 
3 ALEACH( 1) 7.270E-03 

R016 3 solubility constant 
not used· 3 SOLUBK( 1) 

3 

3 

R016 3 Di stri bu ti on coefficients for daughter Ra-226 
3 

R016 3 contaminated zone (cm**3/g) 
. 3 DCNUCC( 2) 

R016 3 Unsaturated zone 1 (cm**3/g) 
. 

3 DCNUCU( 2, 1) 
R016 3 saturated zone (cm**3/g) 

c/yr) 
3 DCNUCS( 2) 

R016 3 ·Leach rate 
1.037E-02 3 ALEACH( 2) 

R016 3 solubility constant. 
not used 3 SOLUBK( 2) 

3 

3 

R017 3 Inhalation rate (m**3/yr) . 
· ,

3 INHALR . 
R017 3 Mass loading for inhalation· (g/m**3) 

R017 3 Exposure durat_ion 
3 MLINH· _ 

3 ED 
R017 ,.Shielding factor, inhalation 

. . 3 SHF3. 
R017 3 shielding factor, external gamma 

3 SHFl 
R017 ' Fraction of time spent indoors . 

3 FIND 
R017 3 Fraction of time spent.outdoors (on site) 

3 FOTD 
R017 3 shape factor flag, external gamma 
>0 shows circular AREA. 3 FS 

~ . I 

lRESRAD-ONSITE' version 7. 2 T« Limit = 180 days . ' 
6 . . . . 
summary ·: Th-230 100 pci/g · . 
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2016\230FEB.RAD 

3 O.OOOE+OO 3 Q.OOOE+OO 3 

3 O.OOOE+OO 3 O.OOOE+OO 3 

3 3 3 

3 3 3 

3 1.000E+Oi 3 1.000E+02 3 

3 not used 3 l.000E+02 3 

3 not, used 3 1. OOOE+02 3 

3 O.OOOE+OO 3 O.OOOE+OO 3 

3 O.OOOE+OO 3
. O.OOOE+OO 3 

3 3 !I 

3 3 3 

3 7.000E+Ol 3 7.000E+Ol 3 

3 not used 3 7.000E+Ol 3 

3 not used 3 7.000E+Ol 3 

3 O.OOOE+OO 3 O~OOOE+OO 3 

3 O.OOOEtOO 3 O.OOOE+OO 3 

. ·3 3 .3 

3 8.400E+03 3 8.400E+03 3 

3 1.000E-04 3 l.OOOE-04 3 

. ' 
3 3.000E+Ol 3 3.000E+Ol 3 

3 4.000E-01 3 4.000E-01 3 

3 7.000E-01 3 7.000E-01 3 

3 O.OOOE+00· 3 5.000E-01 3 

3 1.000E+OO 3 2.SOOE-01 ~ 

3 1.000E+OO 3 1.000E+OO 3 
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(continued) 
Site-Specific Parameter summary 

0 3 3 user 3 3 

Used by RESRAD 
Menu 3 

. 

.(If different from user 

3 Parameter 
Parameter 3 Input 3 

· Default . 3 

input) 3 Name 
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I 
/ 

I Thorium.txt.REP 

I R017 s Radii of shape factor array (used if 
• . 3 

FS = -1): 3 3 3 

I 
R017 3 outer annular radius (m), ring 1: 3 not used 3 5.000E+Ol 3 

R017 3 
s RAo:....sHAPE ( 1) 

outer annular radius (m); ring 2: s not used 3 7.071E+Ol s 
3 RAO_SHAPE( 2) 

I 
R017 9 outer annular radius (m), ring 3: 3 not used s O.OOOE+OO 3 

3 RAO_SHAPE( 3) 
R017 3 outer annular radius (m), ring 4: 3 not used 3 O~OOOE+OO 3 

3 RAD_SHAPE( 4) 

I 
R017 3 outer annular radius (m), ring 5: 3 not used 3 O.OOOE+OO 3 

3 RAD_SHAPE( 5) 
R017 3 outer annular radius (m), ring 6: 3 not used 3 O.OOOE+OO 3 

3 RAO_SHAPE( 6) 
used 

I 
R017 3 outer annular radius (m), ring 7: 3 not 3 O.OQOE+OO 9 

3 RAD_SHAPE( 7) 
R017 3 outer annular radii.ls (m), ring 8: 3 not used 3 O.OOOE+OO 3 

3 RAD_SHAPE( 8) 
R017 3 outer annular radius (m), ring 9: 3 not used 3 O.OOOE+OO 3 

I 3 RAD_SHAPE( 9) 
R017 3 outer annular radius (m), ring 10: , 3 not used 3 O.OOOE+OO 3 

3 RAD_SHAPE(lO) 
R017 3 outer annular radius (m), ring 11:. 3 not used 3 O.OOOE+OO 3 

1~· 3 RAD_SHAPE(ll) 
R017 3 ·Outer annular radius (m) , ring 12 : 3 not used 3 O.OOOE+OO 3 

3 RAO_SHAPE(l2) 
3 3 3 .3 

I 
3 

R017 3 Fractions of annular areas within AREA: 3 3 3 

3 

R017 3 Ring .1 3 not used 3 1.000E+OO 9 

I 
3 "FRACA( 1) 

R017 3 "Ring 2 3 not used 3 2.732E-01 3 

3 FRACA( 2) 
R017 3 Ring 3 3 not used 3 O.OOOE+OO 3 

I 
3 FRACA( 3). 

R017 3 Ring 4 3 not used 3 O.OOOE+OO 3 

3 FRACA( 4) 
R017 3 Ring 5 3 not used 3 O.OOOE+OO 3 

I 
. ,:,_ FRACA( 5) 

used R017 3 Ring 6 3 not 3 O.OOOE+OO 3 

3 FRACA( 6) 
R017 3 Ring 7 3 not used 3 O.OOOE+OO 3 

I 
3 FRACA( 7) 

R017 3 Ring 8 3 hot used 3 O.OOOE+OO 3 

!I FRACA( 8) 
R017 3 Ring 9 3 not used 3 O.OOOE+OO 3 

I 10 
3 FRACA( 9) 

3 O.OOOE+OO 3 R017 3 Ring 3 not used 
3 FRACA(lO) 

R017 3 Ring 11 3 not used 3 O.OOOE+OO 3 

I 
3 FRACA(ll) 

R017 3 Ring 12 3 not used 3 0.000E+OO 3 

3 FRACA(l2) 
3 3 3 3 

3 

I R018 3 Fruits, vegetables and grain consumption {kg/yr) 3 not used 3 1.600E+02 3 

3 OIET(l) 
R018 3 Leafy vegetable consumption (kg/yr) 3 not used 3 l.400E+Ol 9 

I 
. 3 DIET(2) 

Page 7 
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Thorium.txt.REP 
R018 3 Milk consumption (L/yr) 

, 3 DIET(3) 
R018 3 Meat and poultry consumption (kg/yr) 

3 DIET(4) . 
R018 3 Fish consumption (kg/yr) 

3 DIET(S) 
R018 3 other seafood consumption (kg/yr) 

--- · 3 DIET(6) . 
R018 3 soil ingestion rate (g/yr) 

3 SOIL 
R018 3 Drinking water intake (L/yr) 

3 DWI 
R018 3 contamination fraction of drinking water, 

3 FDW 
R018 3 contamination fraction of household water 

3 FHHW 
R018 3 contamination fraction of livestock water 

3 FLW 
· R0l8 3 contamination fraction of irrigation water 

3 FIRW 
R018 3 contamination fraction of aquatic food 

3 FR9. . 
R018 3 contamination fraction of plant food 

· 3 FPLANT 
R018 3 contamination fraction of meat 

· ,---
3 FMEAT 

R018 3 contamination fraction of.milk 
· 3 FMILK 

!I 

3 

3 not used 3 9.200E+Ol 3 

3 not used 3 6.300E+Ol 3 

3 not used ' 5.400E+OO ' 

' not used 3 9.000E-01 3 

3
. 3.650E+Ol 3 3.650E+01 3 

3
1 not used 

3 not used 
3 not used 
3 not ·used 
3 not .used 
3 not used 

3 5.100E+02. 3 

'· 
3 1.000E+OO 3 

3 1.000E+OO 3 

3 1. OOOE+OO 3 

3 1. OOOE+OO 3 

3 5.000E-01 3 

3 not used 3 -l 
3 not used. 3 -1 
3 not used· 3 -1 

!I 

3 

3 

3 3 3 

R019 3 Livestock fodder intake for meat (kg/day) 3 ·not used 3 6.SOOE+Ol 3 

3 · LFIS 
R019 s Livestock fodder intake for milk (kg/day) 3 not used 3 5.SOOE+Ol 3 

' LFI6 
R019 3 Livestock water intake for meat (L/day) 3 'not used 3 5.0POE+Ol 3 

'· 
3 LWIS 

R019 3 Livestock water intake for mi 1 k (L/day) 3 not used · 3 i. 600E+02 3 

3 LWI6 
R019 3 Livestock soi 1 intake (kg/day) 3

· not used 3 5. OOOE-01 3 

--- , 3 . LSI 
. lRESRAD-ONSITE, Version 7.2 T« Limit= 180 days 02/03/2017 14:41 Page 
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Site-specific Parameter summary 
(continued). 
0 3 

Used by RESRAD 3 Parameter 
Menu 3 Parameter 

{If di ffer·ent from user input) ' Name 

R019 3 ~ass loading for foliar deposition (g/m**3) 
3 MLFD 

R019 3 Depth of soil mixing layer (m) 
3 DM 

R019 3 Depth of roots (m) 
3 DROOT 

R019 3 Drinking water fraction from ground water. 
3 FGWDW 

Page 8 · 

!I User 3 3 

3 Input 3 
. Default 3 

3 not used 3 1.000E-04 3 

3 l.SOOE-01 3 1.SOOE-01' 3 

3 not used 3 9.000E-01 3 

3 not used 3 1.000E+OO 3 

I 
I 
I, 

I 
I 
I' 

·I 
I 
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I 
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Thorium.txt.REP 
R019 ' Household water fraction from ground water 

' FGWHH 
R019 3 Livestock water fractian from ground water 

3 FGWLW 
R019 ' Irrigation fraction from ground water 

3
. FGWIR 

3 

Rl9B 'Wet weight crop yield for Non-Leafy'(kg/m**2) 
3 YV(l) 

R19B 3 Wet weight crop yield for Leafy (kg/m**2) 
.• 

3 W(2) 
Rl9B 3 wet weight crop yield for Fodder (kg/m**2) 

3 YV(3) 
R19B 3 Growing season for Non-Leafy (years) 

3 TE(l) 
Rl9B 3 Growing season for Leafy (years) 

. 
3 TE(2) 

R19B ' Growing season for Fodder (years)· 
3 TE(3) 

Rl9B 3 Translocation Factor for Non-Leafy· 
3 TIV(l) 

Rl9B 3 Translocation Factor for Leafy 
3 TIV(2). 

R19B 3 Translocation Factor for Fodder 
3 TIV(3) 

R19B 3 Dry Foliar Interception Fraction for Non-Leafy 
3 RDRY(l) 

Rl9B ' Dry Foliar Interception Fraction for Leafy 
. · 3 RDRY(2) · 

Rl9B 3 .Dry Foliar Interception Fraction for Fodder 
3 RDRY(3) 

R19B 3 Wet Foliar Interception Fraction for· Non-Leafy 
. 3 · RWET(l) 

Rl9B 3 wet Foliar Interception Fraction for Leafy 
3 RWET(2) 

Rl9B 3 Wet Foliar Interception Fraction for Fodder 
3 RWET(3) 

R19B 3 weathering Remova 1 constant for ve_getation 
3 WLAM 

3 

3 

c14. 3 C-:12 concentra.ti on i.n water (g/cm**3) 
3 Cl2WTR 

C14 3 c-l~·concentraiion in contaminated soil. (g/g) 
3 C12CZ 

c14 3 Fraction of vegetation tarbon from soil 
3 CSOIL 

C14 3 Fraction of vegetation carbon from air 
3 CAIR 

C14 3 c-14 eva·si.on 1 ayer thickness in soi 1 (m) · 
3 DMC . 

C14 " c-14 evasion flux rate from soil (1/sec) 
3 EVSN 

c14 3 C-12 evasion flux rate from soil '.Cl/sec) 
3 REVSN 

C14 3 Fraction of grain in beef cattle feed 
3 AVFG4 

C14 3 F~action of grain in milk cow feed 
3 AVFGS 

3 

3 

3 not used 3 l.OOOE+OO 3 

3 not used 3 l.OOOE+OO 3 

3 not used 3 l.OOOE+OO 3 

3 3 3 

3 not used 3 7.000E-01' 
3 not used . 3 1. SOOE+OO 3 

· 
3 not used 3 1. lOOE+QO 3 

3 not used 3 L 700E-01 3 

3 not used 3 2.SOOE~~l 3 

3 not used 3 8.000E-02 3 

'not used 3 1.000E-01· 3 

3 not used 3 1.000E+OO 3 

' not used ' l.OOOE+OO 3 

3 not used 3 2.SOOE~Ol 3 

3 not u~ed 3 2.SOOE-01 3 

3 not used 3 2.SOOE-01 3 · 

3 not used 3 2.SOOE-01 3 

3 not u~ed 3 2.SOOE-01 3 

3 not used . 3 2. SOOE-01 3 

3 not used " 2.000E+Ol 3 

3 3 ' 3 

" not used 3 2.000E-05 ' 
3 not used 3 3.000E-02 3 

3 not used 3 2.000E-02 3 

3 not used· ' 9.800E-01 " 
3 not used 3 3.000E-01 3 

·
3 not used. ' 7.000E-01 3 

3 not used 3 1.000E-10 • 
3 riot used ' 8.000E-01 3 

3 not used 3 2 .. 000E-01 3 

3 3 3 

STOR 3 Storage times of contaminated foodstuffs (days): 3 

Page .9. 
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STOR 9 

STOR 9 

STOR 3 

STOR 9 

STOR 3 

STOR 3 

STOR 3 

STOR 3 

STOR 9 

.3 

Thorium.txt.REP 

Fruits, non-leafy vegetables,. and grain 
3 STOR_T(l) 

Leafy vegetables 

Milk 

Meat and poultry 

Fish 

3 STOR_T(2) 
3 STOILT(3) 
3 STOR_T(4) 
3 STOR_T(S) 

Crustacea and mollusks 

well water 

surface ~ater 

Livestock fodder 

9 STOR_T(6) 
3 . STOR_ T(7) 

3 STOR_T(8) 
9 STOR_T(9). 
3 

9 1.400E+Ol 9 ·1.400E+01 9 

3 1.000E+00. 3 1.000E+OO s 

s 1. OOOE+OO s 1. o·ooE+OO 3 

3 2.000E+Ol 9 2.000E+Ol 9 

3 7.000E+OO 3 7.000E+OO 3 

3 7.000E+OO 3 7.000E+OO 3 

3 1.000E+OO 3 l.OOOE+OO 3 

3 1.000E+OO 3
. 1.000E+OO 3 

3 4.SOOE+Ol 3 4.500E+Ol r 

3 3 3 

R021 s Thickness of b.ui 1 ding foundation (m) ' not used ' 1. SOOE-01 3 

. 
3 FLOORl , 

R021 3 Bulk density of building foundation (g/cm**3) 3 not used 3 2.400E+OO 3 

3 DENSFL . 
R021 3 Total porosity ~f the cover material 3 not used 3 4~000E-01 3 

3 TPCV , 
R021 9 Total porosity of the building foundation 9 not used 3 1.000E-01 3 

3 TPFL 
lRESRAD-ONSITE' Version 7. 2 T«. Limit ;; 180 days 02/03/2017 14: 41 Page 

8 . . . . 
summary : Th-230 100 pci(g · · . · 
File . : c:\USERS\BRIAN DESKTOP\LISA OTHER WORK\SEPT RESRAD"ANALYSIS 

2016\230FEB.RAD . 

(continued) 
0 . 3 

site-specific Paramete~ summary 
9 user 3 

used by RESRAD_ 3 Parameter 
Menu 3 . Parameter · 

(If different from user input) 9 Name 
3 Default !I 3 Input 

................................................................................................................ 

' R021 3 volumetric water content of the cover material 3 not used 3 5.000E-02 3 

3 PH20CV 
R021 s· volumetric water content of the foundation 3 not used 3 3.000E-02 3 

3 PH20FL 
R021 3 Diffusion coefficient for radon gas Cm/sec): 3 !I 9 

9 

R021 3 in cover material 9 not used 9 2.000E-06 3 

3 DIFCV 
R021 3 in foundation material 3 not used 3 3.000E-:07 9 

3 .DIFFL 
R021 3 in contaminated zone soil 3 not used 9 2.000E-06 9 

9 DIFCZ 
R021 3 Radon vertical dimension of mixing (m) 3 not used 9 2.000E+OO 3 

9 HMIX 
R021 9 Average building air exchange 

. 9 REXG 
rate (1/hr) 3 not used 9 5.000E-01 3 

R021 3 Height of the buildin~ (room) (m) 3 not used 3 2.SOOE+OO 9 

--- HRM 
R021 3 Building interior area factor 9 not used 3 O.OOOE+OO 9 

' Page 10 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1· 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
.I 

I 
I 
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Thorium.txt.REP 
. 3 FA! 

R02l .3 Building depth below.~round surface 
DMFL 

R021 3 E·manati ng power of Rn-222 gas 
3 EMANA(l) 

R021 3 Emanating power of Rn-220 gas 

(m) 3 not used 
3 not used 
3 not used 

3 -1.000E+OO 3 

3 2.500E-01 3 

3 1. SOOE-01 3 

. 3 EMANA(2) 
3 !I 3 3 

!I 

TITL 3 Number of graphical time points !I 32 3 3 

3 NPTS. 
TITL 3 Maximum number of i ntegratio_n points for dose 3 17 3 3 

TITL 3 ·Maximum 
3 LYMAX 

number ~f inte~ration points for risk !I ·1 3 3 

. 3 .KYMAX 

1111n111111:t:t1u1111:t:t:t:t111H1u1:t:t1:t:t:t:t:t:r:r:rt1:t1111t:tf:tr:t:t!:t:t:r1111t!11111:t:t:tt:t11111 
i:tii1111111111f 111111f 11:tiiiif:t1111f11f 1iiii ' 

summary of Pathway select-ions · 

.................... ~~~~~~Y. .......................... 3 ...... ~~~r .. ~~J.~~~).Q~ ..... . 
1 -- external gamma 3 active 
2 i nha 1 ati on ,(w/o radon) 3 active 
3 plant ingestion 3 suppressed 
4 meat i nge.stion 3 suppressed 
5 milk ingestion 3 suppressed 
6 aquatic foods 3 suppressed 
7 drinking water 3 suppre$sed 
8 soil ingestion 3 active 
9 radon 3 ·suppressed 
Find peak pathway doses 3

· . active 
f 111111!!11!111tiiiiiiiii111ii'.t:t:tiiiii:tif 11ii:ttiiii ' 

lRESRAD:_ONSITE' Version 7. 2. T« Limit = 180 days 02/03/2017 .14: 41 Page' 
9 . 
summary : Th-230 100 pci/g · · . · : 
Fi 1 e · : C :\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RES RAD ANAL Y:SIS 

2016\230FEB.RAD . 

contaminated zone Dimensions ........................................................ 

. Area: 868.36 square meters 
0.15 meters 

Th-230. 1.000E+02 
Thickness.: 

cover Depth: 
0 

0.15 meters 

Total Dose JDOSE(t), mrem/yr 

Basic Radiation Dose Limit = 2.500E+Ol mrem/yr 

Tota) Mixture sum M(t) = Fraction of Basic Dose Limit Received at Time (t) 
IO O o O O O O O o o O o o o o o 0 "o o o o o o o o o o o • • • •' o o o o o o o o o o o o o I 0 0 0 0 o 0 0' o 0 0 0 0 0 o o o o o o o o o o o o o 0 ~ O' O 0 o 0 o O O o O 0 o o o o o o o o o o o • o • • • • 0 o 0 0 0 0 I 0 o o o o o o o o o o o o o o o o o O O o O O I o O O O 0 0 o o o o o o 

t (years): O.OOOE+OO 2.000E-01 1.000E+Ol 
JDOSE(t): 3.llOE-02 4.290E-02 5.912E-01 

M(t): 1.244E-03 l.716E-03 2.365E-02 
OMaximum TDOSE(t): 5.466.E+OO mrem/yr at t = 
0 

l.000E+02 . 3.000E+02 
3.642E+OO 5.275E+OO 
1. 457E-01 2. llOE-01 

654 ii 1 years 

l.000E+03 
S.454E+OO 
2.181E-01 

Total Dose Contributions TDOSE(i,p,t) for Individual 
Page 11 



Thorium.txt.REP 
Radionuclides (i) and Pathways (p) 

As mrem/yr and Fraction of Total Dose At t = 
6. 537.E+02 years 
0 
excludes radon) 

water Independent Pathways (Inhalation . 

O Ground Inhalation Radon 
Meat Milk ·soil 
Radio-~~~ 
-~~~ 

Nuclide mrem/yr fract. mrem/yr rract. mrem/yr 'fract. 
mrem/yr fract. mrem/yr fract. mrem/yr fract. 

Nuclide . 
AAMAAA ~ AAAili ~ lliAAA ~ AAA.ii.AA 
~ AAAAAA. ~ lliAAA ~ AAA.ii.AA 
Th-230 5.466E+OO 1.0000 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 
11iii11 iiiiiiiii .111111 iiiiiii11 111111 iiiitii1i 111111 

iiiiiiiii 111!!1 ii11111ii 111111 ii1i1ti11 111111 
Total 5.466E+OO 1.0000 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 
0 ' -

Plant 

~ 

mrem/yr fract. 

~AAAAM 

O.OOOE+OO 0.0000 

iiiiii!it ttiiff 

0. OOOE+OO 0 .·oooo 

Total Dose Contribution~ TDOSE(i,p,t) for.Ihdividual 
Radi Ol'.IUCl ides Ci) and Pathways (p) . • · . · 

As mrem/yr and Fraction of Total Dose At t = 
6.537E+02 years 
O Water Dependent Pathways 
0 Water Fish Radon Plant 

Meat Milk All Pathways* 
Radio-~~~~ 
~~~ 

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

·.~ ~ AAAili ·~AAA.AAA ~ AAiliA ~ AAiliA. 
~ AAiliA ~ AAii.Ai>.A ~ AAAili . 
Th-230. O.OOOE+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 .S.'466E+OO 1.0000 
1!11111 111111111 ii1iii 111111111 111111 1i11iiiii 111111 111111111 111111 

111111111 111111 ttttiiiii 111111 111111111 iif 111 
Total O.OOOE+OO 0.0000, O;OOOE+00·0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

0. OOOE+OO 0. 0000 0. OOOE+Oo· 0. 0000. 5. 466E+OO 1. 0000 
O*Sum of all water independent and dependent pathways. 
lRESRAD-ONSITE, version 7.2 . T« Limit= 180 days 
10 ' 

02/03/2017. 14:~1 

summary : Th-230 100 pci(g · · · · 
File : c:\USERS\BRIAN DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

· 2016\230FEB. RAD 

Page 

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

· As mrem/yr and Fraction of Total Dose At t = 
O.OOOE+OO years 
0 ' 
excludes radon) 

Water Independent Pathways (Inhalation 

O Ground Inhalation Radon 
Meat Mi 1 k · soi 1 . 
Radio-·~·~~ 
~~~ 

Nuclide . mrem/yr fract. mrem/yr fract. · mrem/yr fract. 
millffiA ~mmfil ~mrnffi ~ AAP.AM 
~ AA.A.AAA AAAAAAAii.A lliAAA ~ AAP.AM 
Th-230 3.llOE-02 1.0000 .a.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

Page 12 

Plant 

~ 

mrem/yr fract. 

AJ..AAAAAAA MAAAA. 
O.OOOE+OO 0.0000 

I 
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Thorium.txt.REP 
O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+00.0.0000 
iiii!!! f 1111!!1! iifiit f fti11111 !!!iii f tfiiiiii !!!iii 

tti!ifif t f tiff! i!itif tfi iiiiii iitttiiii if !iii 
Total 3.llOE-02 1.0000 O.OOOE+OO 0.0000 O.OOOE+OO o~oooo 

0. OOOE+OO 0 .. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 

fi:tiiiiii !!!iii 

O.OOOE+OO O.OOOO· 
0 . 

Total Dose.contributions TDOSE(i,p,t) for Individuai 
Radionuclides (i) and Pathways (p) · . 

As mrem/yr and Fraction·of Total Dose At t =· 
O.OOOE+OO years 
O Water Dependent Pathways 
O water . Fi sh Radon Pl ant 

R~~Z~-~ ~ay~ ~ 
~~~-

. Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fra~t . 
. mrnilh ~m~. ~mmfil ~ Af..AAAA. AAAAAAMA Af..AAAA -

AAAAAAMA AAAii.AA ~ Af..AAAA ~ Af..AAAA 
Th-230 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 3.110E•02 1.0000 . . 
iii:ttt:t t:ttfiiftf fftf ft t:tiiiiiii iitf:tt i:tttttfii ii ii ii ii:Uiifii :i:t1i:U 

ifitiiiii iti!ii . itt:tiif ff liitii ftifiiiif if !!ii 
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 ~;OOOE+OO 0.0000 3.llOE-02 1.0000 
O*Sum of all water independent and dependent pathways. 
lRESRAD..,QNSITE, version 7.2 . T« Limit =·180 days 
11 . ' 02/03/2.017 14: 41 · ·Page 

summary : Th-230 100 .. pCi(g ': . . . 
File ,: c:\USERS\BRIAN DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\230FEB.RAD . 

··Total Dose· contributions TDOSE(i ,p,t) for Individual 
Radi onucl ides Ci)· and Pathways (p) · . 

As mrem/yr and Fraction of Total Dose At t = 
· 2 .OOOE-01 years 

0 
excludes radon) 

Water-Independent Pathways (Inhalation 

0 Ground Inhalation· . Radon · Plant 
Meat . : Mi 1 k · Soil· 
Radio-·~~~~ 
~·~~ 

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

mrnilh ~m~ ~mmm illlliAAA Af..AAAA AiliAAAAA AfiAAAA. 
AA.AAAAAAA Ni.AAA.A ~ Af..AAAA ~ AAJ..AAA 
Th-230 4.290E-02 1.0000 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 . 
iiiiiii iiifif f ft ititif f iff if fit iftf!f fiiiiif tf ff iff f titttfiii !!!ii! ' 

tittttt±t f ttfii tf if !!111 111f ii !1111!1!! f iif ii 
Total 4.290E-02 1.0000 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 
0 .. · 

Total Dose Contributions TDOSE(i,p,t) for Individual· 
Radionu~lides (i) a~d Pathways (p) · · . 

·
1
· · As mrem/yr and Fraction of Total Dose At t = 

2.000E-01 years· 
0 water Dependent Pathways 
0 water Fish Radon · Plant · 

R~~Z~-~ ~ay~ ~· 
~~~ 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. 
· Page 13 



(· 

Thorium~txt.REP . 
mrnillA ~mrnfil ~mrnfil ~ AAAAAA. MAAAAAAA M.AAAA. 

. -~ AAAAAA AAAAAAAAA AAAAAA. MAAAAAAA AJ..AAAA ' 
Th-230 · 0.000E+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 4.290E-02 1.0000 . 
tttttti if 11!1111 1!111! i1itt1!11 1!1iti 11111!111 11tiii 111111111 1iii11 

1111iiiti iiit11 111!1!!!1 tittti ttt1!11ti iiiitt 
Total . O.OOOE+OO 0.0000 O.OOOE+00.0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 4.290E-02 1.0000 . 
O*Sum of all water independent and dependent·pathways. 
lRESRAD-ONSITE, Version 7.2 T« Limit= 180 days 02/03/2017 14:41 Page 
12 

summary : Th-230 100 pci/g 
File : c:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\230.FEB. RAD 

Total Dose Contributions TDOSE(i ,p,t) fo·r Individual 
Radionuclides (i) and Pathways (p) · . · .. 

'.1. OOOE+Ol years. 
0 

As mrem/yr and· Fraction o·f Tota 1 Dose At. t = 

excludes radon) 
0 Ground Inhal~tion 

Meat Mi ik soi 1 ' 

Water Ih~ependent Pathways (Inhalation 

Radon ·Plant 

Radio-~~~~ 
-~-~-~. 

Nuclide mrem/yr fract. mrem/yr fract. · mrem/yr · fract. mrem/yr fr act . 

. mrnillA ~mrnfil ~mrnfil ~ MAAAA'· MAAAAAAA AP.AAAA · 
~ AAAAA.A AAAAAAAM·A.AAAAA AAAAAAAA.A. .A.AAAAA 
Th-230 5.912E-01 1.0000 0.000E+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 . 
111!111 111ttitti iiiiii 11111111! titt11 111i1!1ii it111t 111tti1ii 1111it 

:t:ti1111it f 11:t11 f :Utt:tt:t:t 11!111 i:f:t!:t!:tit i:f:t:tff . 
Tota 1 5. 912E-011. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 

O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 
0 

Totai Dose Contrib~tions TDOSE(i,p,t) for Individual 
Radionuclides (i) and Pathways (p) . · . 

1.000E+Ol years 
As mrem/yr.and Fraction ·of Total Dose At t = 

0 ' - water Dependent Pathways 
0 water Fish .Radon Plant 

R~dZ~-~ ~ay~ ·~ 
~~-~ 

Nuclide mrem/yr · fr act. · mrem/yr · fract. mrein/yr fr act. . mrem/yr fract. · 

mrnillA ~mrnm ~mrnm ~ AAMM ·AAAAAAAM AillAA 
~- AAAAA.A AAAAAAAAA AM.A.AA AAAAAAAAA AiliAA . 
Th-230 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 5.912E-01 1.0000 
it:tiiti 111111111 111111 tttt11111 111iti 111111111 iitiif 111tiiiit 1t1ttt 

11111tttt ttif 1! 111111111 1tiii1 1tt1111ii iitit1 
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 5.912E~Ol 1.0000 
O*sum of ~11 water independent and dependent pathways. 
lRESRAD-ONSITE, Version 7~2 . T« Limit= 180 days 
13 . 

02/03/2017 14:41 Page 

summary : Th-230 100 pci/g · · · 
File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

2016\230FEB. RAD . . 

Page 14 
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Thorium.txt.REP 
Total Dose contributions TDOSE(i,p,t) for Individual 

Radionuclides (i) and Pathways (p) 

1. OOOE+02 years 
0 

As mrem/yr and Fraction of Total Dose At t = 

excludes radon) 
water Independent Pathways (Inhalation 

O Ground Inhalation Radon Plant 
Meat Mi 1 k soi 1 
Radio-~.~~~· 
~~~-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract: mrem/yr fract. · 

m~ ~mrnm ~mrnfil ~ MAMA -AAillAAAA AAAl>.AA 
AAAAAAAAA AAAl>.AA .AAAAAAAAA AAAAA.A· AAAiliili AAAl>.AA 
Th-230 3.642E+OO 1.0000 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 . 
f11fifi ifiiffiff ftifii iifiiffft iiiiff iii1ii1ii ifiiii 1i1iiifii iifiii 

. f itf if ff 1 ff f iii iiiiiiiii f if ff i iiiiif if i iiiif i . 
Tota 1 3. 642E+OO 1. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO ·O. 0000· 

O.OOOE+OO 0.0000 o.OOOE+OO 0.0000 O.OOOE+OO o.·oooo 
0 . 

Total Dose contributions TDOSE(i ,p,t) for Individual 
Radionuclides (i) and Pathways (p) . · . 

As mrem/yr and Fraction of 1_otal Dose At t = 
1.000E+02 years 
O water Dependent Pathways 
0 Water Fish Radon Plant 

·R~~f~-~ ~ay~ ~ 
~~~ 

Nuclide mrem/yr fract. · mrem/yr fract. ·mrem/yr fract. mrem/yr fract. 
m~ ~mrnm .~mrnfil·. ~ MAMA AAAAAAAAA MAMA. 
AAAAAAAAA AAA.A.AA .AAAA.AAili AAAAA.A AAAAAAAAA MAMA 
Th-230 O.OOOE+OO 0.0000 · O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 3. 642E+OO 1. 0000 
ii1iii1 1tf f iiift iiif 11 f itiiiiii 111111 ff 1111111 ifif it iittif f ii titiii 

iiiiiif 11 f 11f t1 11tiiiit1 ffif it if 1111111 iiifii 
. Tota 1 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 0 .·OOOE+OO 0. 0000 
0. OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 · 3. 642E+OO l. 0000. 
·O*Sum of all water independent and dependent pathways. 
lRESRAD-ONSITE, version 7.2 . T« Limit= 180 days . 
14 . . 

02/03/2017· 14:41 

summary : Th-230 100 pci /g . . · .. 
File : c:\USERS\BRIAN\DESKTOP\LISA .OTHER WORK\SEPT RESRAD ANALYSIS 

2016\230FEB. RAD . 

. Total- Dose .contributions TDOSE(i ,p,t) for Individual 
R~dio~uclides (i) and Pathways (p) · · 

Page 

, As mrem/yr and Fraction of Total Dose At t = 
3.000E+02 years 
0 
excludes radon) 

water Independent Pathways (Inhalation 

0 · . Ground Inhalation Radon 
Meat Mi 1 k soi 1 
Radio-~~~ 
~~~ 

Nuclide mrem/yr ·fract. mrem/yr fract. mrem/yr fract. 
rn~ ~mrnm ~mrnill ~ iliAAA 
AAAAAAAAA AA.AAA.A .AAAA.AAili AAAAA.A AAAAAAAAA MAMA 
Th-230 .S.275E+OO 1.0000 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 
Page 15 

Plant 

~ 

mrem/yr . fract; 

AAAAAAAAA AAAAAA· 
O.OOOE+OO 0:0000 



Thorium.txt.REP 
/.1111111 titii11ii tit1it i11i1ti1i 111111 11titti11 111111 111111111 111111 
·f 1111111i 111111 111111111 111111 1111i1iti 111111 

Total S.275E+OO 1.0000 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 
0 

Total Dose contributions TDOSE(i,p,t) for Individual 
Radionuclides (i) and Pathways (p). . . · 

As mrem/yr and Fraction of Total Dose At t = 
3.000E+02 years 
0 Water Dependent Pathways 
O Water Fish Radon Plant 

R~aZ~-~ AA~ay~·~ 
~~~ 
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. ·mrem/yr fract. 

mrnffiA ~mmill ~mmill ~ AAAAAA AAAAAAAAA AAAAAA 
AAAAAAAAA AMA.AA AAAAAAAAA AMA.AA AAAAAAAAA AMAAA . . 
Th-230 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 S.275E+OO 1.0000 
1111111 111111111 1ii111 111111111 111111 1iti1ttti if if ii iiif 11111 111111 

111111111 111111 111111111 111±11 111111111 111111 
Total O.OOOE+OO Q.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 5.275E+OO 1.0000 , 
O*Sum of all water independent and dependent pathways. 
lRESRAD-ONSITE, Version 7.2 T« Limit::= 180 days 
15 

02/03/2017 14:41 Page 

·summary : Tl't-230 100 pci.(g · . , . · .. 
File . : c:\USERS\BRIAN DESKTOP\LISA OTHER WORK\SEPT .RESRAD ANALYSIS 

. 2016\230FEB. RAD . 

Radionuclides (i) 

1. OOOE+d3 years 

Total Dose contributions TDOSE(i,p,t) for Individual 
and Pa~hways (p) . 

As mrem/yr and Fraction of.Total Dose At t = 
0 ' Water Indepen9ent Pathways (Inhalation 
excltid~s radon) . -
O · Ground Inhalation Radon Plant 

RMadea,. ot- · AAAAAAAAAAAAAAA .... ·· ·· ·· ·· .. ·· ·· ... :~)J. ~ ·· AAAAAAAAAAAAAAA .. ·· ·· ·· ·· ·· ·' ·· .... ;, ?.2). J. .. · ·AAAAAAAAAAAAAAA .. ·· ·· ·· ·· ·· .................... · ~ 
~AMA.A~~ 

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr·: fract. 

mmfilA ~mmill ~mmill ~ AMA.AA AAAAAAAAA AAAAAA 
AAAAAAAAA AMA.AA AAAAAAAAA AMA.AA AAAAAAAAA AAAili 
Th-230 S.454E+OO 1.0000 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 
1111111·111111111 111111 iiiiii111 111111 111111111 111111 111111111 111111 

111111111 111111 111111111 111111 111111111 111111 
Total S.454E+OO 1.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 O.OOOE+OO 0.0000 

0. OOOE+OO 0. 0000 0 :.OOOE+OO 0. 0000 0. OOOE+OO 0. 0000 
0 

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

· As mrem/yr and Fraction of Total Dose At t = 
1.000E+03 years 
0 water Dependent Pathways 
O water Fish Radon · Plant 

R~aZ~-~ ~ay~ ~ 
~~~ 

Nuclide mrem/yr fr act. mrem/yr fract. mrem/yr fract. · .mrem/yr fr act. 
mrem/yr fract. mrem/yr fract. mrem/yr fract. 
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Thorium.txt.REP 
. Af..AAAAA ~ AAA.AAA AAAAAAAAA AAAAAA ~ AAA.A.AA AAAAAAAAA AAii.'JS..AA 

AAAAAAAAA AAAAAA ~ AAii.'JS..AA . AAAAAAMA AAAii.AA 
Th-230 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 5.454E+OO 1.0000 
1if 1iii iiif 11111 i111ii iiittif 11 !if iii 11111if f i if if if iiiiiiiii if f if i 

iif fiiiif f iiiii i11111ii1 11if11 f t1tf f 111 !!1111 
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 5.454E+OO 1.0000 
O*Sum of all water independent and.dependent pathways. 
lRESRAD-ONSITE, Version 7.2 T« Limit= 180 days 02/03/2017 14:41 Page 
16 . 

summary : Th-230 100 pci(g . . . · · 
File : C:\USERS\~RIAN DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS 

. 2016\2~0FEB. RAD 

Dose/~ource Ratios summed over Ali Pathways 

Parent and Progeny Principal Radionuclide contribution~ Indicated 

0 · Parent Product 
(mrem/yr)/(pci/g) 

. (i), . (j) 

Thread DSR(j,t) At Time in Years 

Fraction ·O.OOOE+OO 2.000E-01 1.000E+Ol 1.000E+02 3.000E+02 
l.000E+03 

AAAAAAAAAA AAAAAAAAAA AAAAAAlli AAAAAAAAA. ~ ~ AAAAAAAAA. ~ .. 
AAAAAAAAA 
Th-230· 

1.485E-05 
Th-230 · 

5.452E-02 
Th-230 

3.910E-06 

Th-230. 1.000E+OO 1.499E~OS 1.499~-05 .1.499E-b5 1.498E-05 1.495E-05 

Ra-226+0 1.000E+OO 2.960E-04 4.140E-04 S.896E-03 3.640E-02 5.273E-02 

Pb-210+6 1.000E+OO . 2.700E-10 4.632E-10 7.638~-08 2.123E-06 3.723E-06. 

Th-230 IDSR(j) 3.llOE-04 4.290E~04 ~.912E-03 3.642E-02 5.275E-02 
5. 454E-02 · · . · · : . . . 
111111±111 111f 1iifii 111if 11ff 111111111 f 1i11111i 111111111 1111i11t1 11111111i 

111111111 .· . . . . 
The DSR includes contributions from as~ociated (half-life.6 180 days) daughters. 

0 

ONuclide 
(i) 

AAAAil.AA 
Th-230 

• • • : f 

single Radionuclide Soil Guide)ines G(i~t) in pci/g 

Basic Radiation Dose Limit =·2.SOOE+Ol mrem/yr 

·t= O.OOOE+OO 
~ 
8.040E+04 · 

2.000E-01 
AAAAAAAAA 
5.827E+04 

1.000E+Ol 
AAA.A.AAAAA 
4.229E+03 

l.000E+02 3 .OOOE+o·2 
AAAAAAAAA AAAAAAAAA 
6.865E+02 4.739E+02 

1111111 1:ti11:t:ti:t 111:f:1it11 111111111 .1!1111111 11ii:tii f:1 
0 

summed.Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pci/g) 
and single Radionuclide soil Guidelines G(i,t) in pci/$ 

at tmin = time of minimum single radionuclide soil guideline 
and at tmax = time .of maximum total dose = 654 n 1 years 

·oNuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) 

Milk ~ -~. AAAAAAAAA ~ AAAAAAAAA 
Th-230 1.000E-t-02 654 n 1 5:·466E-02 4-:573E+02 5.466E.:..02 
1111111 f 11111111 1111i1111111ifi1 111111111 ii11111ii 111111111 

1.000E+03 
AAAAAAAAA 
4.584E+02 

111i:ti:ti1 

G(i,tmax) 
~-
4.573E+02 
:t:t1!11111 

lRESRAD-ONSITE, Version 7.2 T«. Limit = 180 days 02/03/2017 14:41 Page 
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' '--

Thorium.txt.REP 
2016\230FEB.RAD 

Individual Nuclide Dose summed over All Pathways 
Parent Nuclide and Branch Fraction Indicated 

ONuclide Parent 
. (") . (i) 

THF(i) DOSE(j,t), mrem/yr 

1.00bE+03 
A.AAAAAA AAAAAAif,.. A.AAAAAAAA 

AAAA.A.AAAA 
Th-230 Th-230 1.000E+OO 

1.485E-03 
ORa-226 Th-230 1.000E+OO 
S.452E+OO 
OPb-210 Th-230 1.000E+OO 
3.910E-04 
' iiiiif 1 tt1ttii iiittitit 
tt1ttiiii . - . 

t= O.OOOE+OO 2.000E-01 1.000E+Ol 1.000E+02 3.000E+02 

l.499E-03 l.499E-03 l.499E-03 l.498E-03 l.495E-03 

2.960E-02 4.140E-02 5.896E-01 3.640E+00 5.273E+OO 

2.700E-08 4.632E-08 7.638E-06 2.123E-04 3.723E-04 

iiitttiii ittif 1iii iitit~tii ±tiiittti iiiiiiiii 

THF(i) is the t~read fraction of the parent nuclide. 

·rndividual Nuclide Soil Concentration 
Parent Nuclide and Branch Fraction Indi'cated 

ONuclide Parent 
(j) (i) 

THF(i)' · S(j,t), pCi/g 
t= O.OOOE+QO 2.000E-01 1.000E+Ol l.OOOE+02 3.000E+02 

1.000E+03 
AAMAM AAA.A.AAA AAAAAAAAA 

AAAAAAAAA 
Th-230 Th-230 1.090E+OO 
9~908E+Ol 
ORa-226 Th-230 1.000E+OO 
3.976E+OO 
OPb-210 Th-230 1.000E+OO 
3.225E+OO 

1.000E+02 1.000E+OZ ~.999E+Ol 9~991E+Ol 9.972E+Ol 

O.OOOE+OO 8.6~5E-03 4.106E-01 2.647E+OO 3.844E+OO 

O.OOOE+OO 2.696E-05 S.757E-02 1~744E+OO 3.070E+OO 

iiittii iiiif 11 ttttttiii / tttiiiiit ttiititii ttiiiiiii ttiiiiiit iiiiiitti 
iiiii1if 1 : 
THF(i) is the thread fraction of the parent nuclide. 

ORESCALC. EXE execution ti me = 7. 60 seconds · · 
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