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EXECUTIVE SUMMARY

DOE is planning to remove the evaporation pond at the Durango, CO Title | disposal site and
has proposed applying the 5 and 15 pCi/g cleanup criteria for ?°Ra per US Nuclear Regulatory .
Commission regulations 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 Sites Under Title Il of the Uranium Mill Tailings Radiation- Control Act of 1978. 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 2%0Th, which are the focus of this analysis.

 The Ianguage in 10 CFR Part 40, Appendix A, Criterion 6(6) invokes the requirement to reduce

residual radioactivity in soil (and buildings) to levels based on the potential dose that would
result from-the radium standard (5/15 pCi/g above background in surface/subsurface soil) at the
site, i.e., the RBD approach. Because t_hls site will be covered with material that will be -
maintained, the 15 pCi/g subsurface scenario was applied to the calculations. ;

| The RBD has been reqUivred by NRC of their uranium recovery facility 'Iiceneees, (ahd»license _
-applicants) in establishing decommissioning criteria at sites where soil has been potentially'
* - contaminated with natural uranium- and / or uranium byproduct material (e.g. *°Ra) above

background. Demohstration 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 that is typically. used with the RBD approach is the RESRAD family of

. computer codes developed by the Argonne National Laboratory which was used in this analysis.

The area to be remediated is within DOE controlled property under institutional control fcr 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
“humans will be to DOE workers conducting annual inspections. Accordingly; the “exposure

pathways” that need to be considered that can contribute dose to this receptor are Ilmlted since
any extended publac occupancy / resndency of the site is not credlble g

The exposure scenario conS|dered 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 |n|t|aIIy 15 pCilg >*®Ra with no mobilization of radium out
~ of this contaminated area (no migration over entire time period of interest). It was also assumed

that the only credible exposure pathways are inhalation of re-suspended soil and radon /

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

' SHB Inc. @ E Steven H. Brown,CHP . 3



- pathways involving ingestion of locally obtained foodstuffs or water are not considered relevant.
Accordingly, 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 multlple step process and was. executed for this

: report as follows:

1

2)

3

4)

L

Determine the Radium Standard Doses: RESRAD was applied to the ,site'exposure

scenari6 to estimate the dose that would result fromi the 2°Ra reclamation criteria above
background i.e., 5 pCi/g >*°Ra in surface soil (top 15 cm but not applicable for this case)
and 15 pCilg 226Ra in subsurface soil (15 cm layer. with 15 cm- cIean soil cover). This

defines the “Radium Benchmark Dose”.

Calculation of Dose from natural uranium (or 2°Th) 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 default level of natural uranium or 2°Th. Note that RESRAD

includes the uranium series 'progeny decay chain in its dose assessment. .

Scaling of the RBD to Uranium or 230Th Concentrations: The dose resultant from 100
pCilg -natural uranium or 2°Th in soil was then scaled to the RBD to determine the
concentration of uranium or #°Th 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
~cmoof clean cover. : : . e

Applying the Unity Rule to Measured Soil Concentrations As the total dose should not
‘exceed the RBD for the soil concentration of ?*Ra plus- natural uranium plus *°Th, the
‘measured soil concentrations of each would need to be considered. The resultant dose "

from the combination. of all three nuclides in sorl will need to- be determlned and
compared to the RBD ‘ : o

" The results of this analysis are as follows:

1.

2
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The Total Effective Dose Equivalent (TEDE) the.inspecto'r receives from 15 pCilg ?Ra in.

15 cm soil horizon under 15 cm of clean fill = 20.6 mrem . This is the “Radium

Benchmark Dose”." ,

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 **Ra) = 2395 pCr/g and srmllarly the 2°Th

equrvalent concentratlon 42.9 pCi/g.
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3. The Radium 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
7 , ‘ .

'DOE is plannlng to remove the evaporatlon pond at the Durango, CO Tltle I dlsposal site and

has proposed applying the15 pCilg cleanup criteria for subsurface 2?Ra per US Nuclear
Regulatory Commission 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' clean'up 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 **Th, which are the focus of this analysis.

2.0 OBJECTIVE - ‘SCOP‘E OF WORK

This technical report describes the methods' developed and results for proposed, concentration

" based, soil cleanup criteria for radionuclides other than radium, based- on NRC guidance

developed for UMTRCA Title IlI. sites (RBD approach).- Included in this paper are the
assumptions and dose modeling input parameters that were 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 soil composed of a- mixture of
silt, sand, clay, and gravel foIIowmg 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 / residency of

“the site is not credible. The pathway analysis applied to this scenario is discussed in S'ection 4.0.

;-

The RBD hés been req'uiredﬂ‘by NRC of tﬁeir uraniurh recovery“lfacility licensees (and license

-applicants) in establishing decommlssmnlng criteria at sites where soil has been potentially
- contaminated with natural and / or uranium 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 that is typically used with the RBD approach is the RESRAD family of computer 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 described in Sectlon 3.0

~ immediately following.

SHB Inc. @ C StevenH.Brown,CHP_ 5



30 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 uranium recovery sites, including conventional uranium
mills, in-situ recovery facilities, heap leach facilities and ion-exchange facilities used for recovery
of uranium. and / or radium. The regulations include a reclamation criteria for **Ra above

background of 5 pC|/g in the first 15 cm of surface soil and 15 pCilg in 15 cm thlck layers of soil -

more than 15 cm below the surface ™ The final rulemaking (effective June, 1999), titled

“Radiological Crrterla for License Termination 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 Benchmark 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) [5/15 pCi/g Ra-226 standard], and must be -
at levels which are as low as.is réeasonable achievable. If more than one.residual
radionuclide is present in the same 100-square meter area, the sum of the ratios -
for each radionuclide, of concentration present to the concentration limit, will not B

- -exceed 1 (unity). “A calculation of the peak potential annual total. 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 %

The language in 10 CFR Part 40, Appendix A, Criterion 6(6) invokes the requirement to reduce
' ‘reS|duaI radioactivity in soil (and buildings) to levels based on the potential dose that would
result from the radium standard (5/15 pCilg above background in surface/subsurface soil) at the
site. Thrs is termed the Radrum Benchmark Dose Approach

™ Note that US EPA 1983 (40 CFR 192) also establishes the 5/ 15 pCi gram *°Ra criteria in. surface / subsurface
soil as a residual criteria for inactive urahium processing ‘sites.

® 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

SHB Inc. @ . o - Steven H. Brown, CHP 6
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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 mhalatlon food
and water mgestlon) prowdmg a total effectwe dose equnvalent (TEDE) July ;

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® 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: RESRAD was applied to the site exposure
scenario to estimate the dose that would result from the *°Ra reclamation criteria above
background i.e., 5 pCi/g #°Ra in surface soil (top 15 cm but not applicable for this case)
and 15 pCi/g ?*°Ra 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 2Th) 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 default level of uranium or #°Th. Note that RESRAD includes
the Uranium series progeny decay chain in its dose assessment.

® The RBD approach is also described in NUREG 1569 (NRC 2003b), Appendix E, which is identical to
Appendix H of NUREG 1620

SHB Inc. @ Steven H. Brown, CHP 7



3) Scaling of the RBD to uranium or °Th Concentrations: The dose resultant from 100
pCi/g uranium or ?°Th in soil was then scaled to the RBD to determine the concentration
of uranium or ?Th in soil that will result in achieving the RBD, i.e., the same dose as that
from 15 pCi per gram ?*®Ra 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 ?°Ra, natural uranium,
and Z°Th 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.

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 ?°Ra with no mobilization of
radium out of this contaminated area (no migration over entire time period of interest). However,
he ?*Ra concentration was allowed to increase as a function of time due to ingrowth from #°Th
(See Section 7.0). It was also assumed that the only credible exposure pathways are inhalation
of re-suspended soil and radon / 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.

~—
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Table 1 RESRAD SCENARIO SPECIFIC INPUTS

Input Value Justification
Contaminated Zone 0.15m Value from USNRC Radium
Thickness Benchmark Dose Analysis
Cover Depth 0.15m Value from USNRC Radium

Benchmark Dose Analysis

*
Cover Erosion Rate
3
——
 WindSpeed |
Precipitation

0
Indoor Time Fraction 0 It is assumed that there are
no structures on the
impacted area
Outdoor Time 1 Inspector is outdoors at all
Fraction times during inspections

5.0 RADIUM BENCHMARK DOSE ANALYSIS RESULTS — DOSE FROM 15 PCI/GRAM **RA
IN SUBSURFACE SOIL

The results of the RESRAD analysis for a concentration of 15 pCi/g >**Ra 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 layer for inhalation
availability). Modeled results for doses from radon and its progeny as well as doses resulting

SHB Inc. @ Steven H. Brown, CHP 9
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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 ?*°Ra per unit volume but will also
more efficiently shield the receptor from the gamma exposure. The default value of 1.5 glem’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 density 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
25

20

15

10
B
0

2.25g/cm"3 1.5g/cm”3 1g/cm”"3

Annual Dose mrem/yr

B Cover Density ~ ®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 #°Ra 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/cm® 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 '

“ Also quite small relative to an annual exposure limit of 25 mrem TEDE per year (10 CFR 20 Subpart E)

SHB Inc. Steven H. Brown, CHP 10



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.

Figure 2: Sensitivity Analysis of Contaminated Zone Thickness

1.5m 0.15m 0015 m

Thickness of Contaminated Zone

or an 8 hour / year exposure.
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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% #*® U, 49.2%
234y and 2.2% *°U; US PHS 1999; US DOE 2009). The unit concentration is arbitrary, as it will
be scaled to the dose from ?*Ra.

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 ?°Ra above. The dose from this default
concentration of natural uranium is scaled to the RBD by the relationship shown in Equation 1:

Equation 1:

100”7“ Unat x”;c‘ Unat

0.86 mrem/yr =206 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/lg ?°Ra 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

the'restilt'of?*°Ral 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




FIGURE 3: INCREASE IN ANNUAL DOSE AS A FUNCTION OF TIME

[mrem/vr)

1000

I . Years

8.0 APPLICATION OF THE RBD APPROACH IN THE FIELD — USE OF THE UNITY RULE ©

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 B 226p, y2 Unat z 2230
g g g

. + . + . <
15 ”7“ 226Rg 2395 ”Tc‘ Unat 42.9 ”7“ 230Tp

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

©® Sometimes referred to as “Sum of Fractions” or “Sum of Ratios”

SHBInc. g 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 - 2262FEB15.rad

Output - 15Ra226.txt

1.5 m Ra-226 15 pCi/g with 1.7 m cover -
Input - 2262FebREALTHICKNESS.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 - Thorium.txt



TInput - 2262FEB15.rad
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' . 2262FEB15.RAD
&DB . \
CODENAME = RESRAD-ONSITE', ' '
ICRPTRANS = ICRP107',
HAFTIM = '180 days
EXTERNAL_DCF= ' DCFPAK3. 02',
DFFILE = 'DOE STD-1196- 2011 (Reference Person)',
RISKLIB= 'DCFPAK3.02 Morbidity :
DOSELIB= 'DOE STD-1196-2011 (Reference Person) ',

w..

NPDS =
.U act1v1ty pC1 ;

U_dose_unit = 'mrem' ,

nball = 2,

nuniqueNuc = 14 ,

&END - :

&INDATA

TITLE = 'Ra-226 15 cw/
ZgigngORY _NAME = 'C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
NPTS = 32 , .

TDISK = '', VERS = '7.2',.

‘XSPACE = 'LOG',

FINDPEAK = 0 , S e _ ' o .
LYMAX‘— 7, } - S 4 S

DENSCZ = 1.
vcz = .001,

>
g
]
(o]
[*))
[}
w
o)}

LCZPAQ = 100, : ‘ '
l . o Page 1



. ED =

~
~
w
v

LTI {1 A
w
o
o

MLINH =..0001,
SHF1
SHF3
FIND
FOTD
FS = 1,
‘RAD_SHAPE(lg
RAD_SHAPE(2
RAD_SHAPE(3)
RAD_SHAPE(4)
RAD_SHAPE(5)
RAD_SHAPE (6)
RAD_SHAPE(7)
RAD_SHAPE(8)
RAD_SHAPE(9)
RAD_SHAPE(10)
RAD_SHAPE(11)
RAD_SHAPE(12)
“FRACA(L) = 1,
FRACA(2) .2732395,
FRACA(3)
FRACA(4)
FRACA(5)
FRACA(6)
FRACA(7)
FRACA(S8)
FRACA(9)
FRACA(10) =
FRACA(11) = o
FRACA(12) = O,
DIET(1)
DIET(2)
DIET(3)
DIET(4)

SO0 nw o
o .

wnnmmnnn

LI I I (I (IO TR ¢

W unu
X}
N

CFLW =1,

FIRW = 1,

FR9 = .5,

FPLANT =-1,
FMEAT =-1,
FMILK =-1,
LFI5
'LFI6
LWIS
LWI6

wman
V1
o

Page 2
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'STOR_T(2)

.PH20CV

2262FEB15.RAD

LSI = .5,
MLFD = .0001, -
DM = , :
DROOT
FGWDW
FGWHH
FGWLW
FGWIR
STOR_T(1)

nmuwunneE

R

STOR_T(4
STOR_T(S
STOR_T(6)
STOR_T(7)
STOR_T(Sg
STOR_T(9
FLOOR1 =
DENSFL
TPCV = ,
TPFL = .1

STOR_TE3§

Qe = = ow O =

=0annnnnn

s ‘ )
- v AHPENNNEERE

n
»H
- o N

.05,
PH20FL = ,03, .
DIFCV = .000002,
DIFFL = .0000003,
DIFCZ = .000002,
HMIX = 2, .
WIND = 2.68,

REXG =

DMC = .3, -
EVSN = .0000007,
REVSN = 1E-10,
AVFG4 = .8,
AVFGS = .2,

NAHWNRERELDLADDRD

WA N0 0NN SAAANSNA - - =
(O, XV, XV, TV, [V,

T W I W

NRONNNBARD S

EPUZ(5) - 5
" Page



"2262FEB15.RAD
Fcuz (1)
Fcuz(2)
FCuz(3)
FCcuz(4)
Fcuz(5)
BUZ(1)
‘BUz(2)
BUZ(3)
BUZ(4)
8Uz(5)
HCuz (1)
HCUzZ(2)
HCUZ(Bg =
HCuz (4
HCUzZ(5) 10,
INDPOPFLAG = 0,
OFFDISTANCE(1) = 250,
. NUMDISTANCES = 0,
AMBIENTTEMP = 10,
LIDHEIGHT = 1000,
SOURCEHEIGHT = 10,
AGVEG(1) 0,
AGVEG(2)
AGVEG(3)
AGMILKgl)
AGMILK(2)
AGMILK(3)
AGMEAT (1)
*AGMEAT(2)
AGMEAT.(3) .
BEEFDENSITY = .164,
MILKDENSITY = .0207,
VEGLANDFR?CTION = ,0185,
1.5,
1.1,
.17,
.25,
.08,

nuwunn

WWWWIWNNNNN

mnniuwn
(O RU RO AV, RV, ]

inu-un
[ e ® » a e 8 ¢ o s =
o

]

—

m

N\

=

I\
(LI {1 | I

N
A
N0
mwwanunno
[
N
w

RWET(1)
RWET(2)
RWET(3)
RDRY(lg
RDRY (2 . :
RDRY(3) .25, , :
NUCNAM = 'Pb-210+4D', 'Ra-226+D', 'LAST',
S =0, 15,

w = 2*%0,

DCACTC = 100, 1le+34,

DCACTULl = 100, 1E+34,

DCACTS = 100, 1E+34,
RLEACH = 2*Q,
- . SOLUBKOQ. = 2*Q,
SDENSCV = 1.5,
SDENSCZ = 1.5,
STHICKO = 10, )
NSENA = 3, :
NUM_SAMPS = 300, NUMVAR = 1,

UNCPPD = 1 ,
- Page 4
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AR R -

g”

[ 'i!l.i -l

- S W am e

UNCPND = 1 ,

SELPATH = 387, -

&END

-&DCF k ‘
" T_DCF2= .0401672, 3.823283E-02,
 T_DCF3= 1.025566E-02, 1.677388E- 03

BIOFAC2= 100, 250,

BIOFAC1= . 300, 50,

RTF2= .0008,v 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

SLPF5= 3,44202E-09, 5.149498E-10,

T_SLPFRN= 1.8€-12, 1.9E-13,. 3.7E-12,
- 1.se-11, 3.7e-11, :

T_KFACTR= 388, 188, 388, 188, -

- &END

-2262FEB15.RAD

3e-15,

' page 5
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15RA226.txt.REP

| 1§ssmo-ousm, version 7.2 T« Limit = 180 days - 02/02/2017 16:02 Page

Summary. : Ra-226 15 pci/
File \USERS\BRIAN%DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\22§2F5315 RAD -

Table of Contents

part I: Mixture sums and Single Radionuclide GuideTines
iiiiiiiiiiiiiiifIIiIIIiiiifiIfiiIiiiiiiiiiiiiiiiiIfIiiI

Dose Conversion Factor (and- Re1ated) Parameter Summary . 2
Site-specific Pdrameter Summary .............iiiiiiiinn.. 3
- Summary. of Pathway Selections ....... e e rerer e 7
Contaminated zone and Total Dose Summary ................. 8
- Total Dose Components ~ . : i
Time = 0 000E+00 .............. N eea e 9
Time = 2,000E-01 ....... ...ttt innrnrnnn [ 10
Time = L.000E+01 & v v ueiievnenasrinennennns e 11
Time = 1.000E402 ... .vviieniiiniirnnnenanennenneinas 12
Time = 3.000E+02 .........c....ci0uitn e e 13
Time = 1.000E+03 ...t iieivinnnornatonnnss PR
Dose/source Ratios Summed over All Pathways N .
.Single Radionuclide Soil Guidelines ................ivever 15 SR
'Dose Per Nuclide Summed Over A1l Pathways ............ vee. 16 ’
'Soi1- Concentration Per Nuclide ............. et %6 -
1§ESRAD -ONSITE, Version 7.2. - T« Limit = 180 days Lo 02/02/2017 16:02  Page-

' Summary : Ra-226 15.pCi/

File = ¢ C: \USERS\BRIAN%DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS :

3 2016\2262FEBlS RAD

Dose convers1on Factor (and Related). Parameter 5ummaryi
Dose L1brary DOE STD-1196- 2011 (Reference Person)

o 3 L 3 Current 3
Base. .3 Pparameter - R g’ o S
Menu 3 . . . S " .. parameter ST o vaTue# 3.
Case* 3 - 'Name : : ‘ o oo
A-1 ’BDCF‘S for external ground radiation, (mrem/yr)/(pCi/g) . ® I
. A-1 3 At-218 ' (source: DCFPAK3.02) 4 ‘ - .. 3 5.,567E-05 3
5.567€-05 * DCF1( 1). S : A o .
“A-1" 3 Bi-210 (Source: DCFPAK3.02) 3 5.473e-03 3
5.473€-03:® DCF1( 2) A : ' . ) oL
A-1 2 Bi-214 (Source: DCFPAK3.02) o 2 9.135E+00 -2
9.135€e+00 ®* DCF1( 3) , .. - o
A-1 3 'Hg-206 (Source: DCFPAK3.02) : - - ? 6.127e-01 *
6.127E-01 ® DCF1( 4) R : .
A-1 3 Pb-210 - (Source: DCFPAK3.02) : - . 3 2.092e-03 3
2.092e-03 .3 DCF1( 5) ' i :
. A-1 32 pPb-214 (Source: DCFPAK3.02) . , 3 1.257e+00 3
1.257€+00 3 DCF1( 6) : : LT ' o
A-1 2 po-210 (Source: DCFPAK3.02) ) : . % 5.641e-05 ®*: . .
5.641E-05 2 DCF1(. 7) :
A-1 2% Po-214 -(Source: -DCFPAK3.02) o . % 4.801E-04 °®
4.801E-04 3 DCF1( 8) - g ] ’ i ‘
~ A-1 3% p0o-218 (Source: DCFPAK3.02) : 5 9,228E-09 3
9,228E-09 3 DCF1( 9) . ‘ N
3.176€E-02

A-1 2 Ra-226 (Source: DCFPAK3.02) : .. 3
3.176E-02 ? DCF1( 10) : : : ' )
- s Page 1



' 1SRA226 txt.REP
A-1 3 Rn-218 (Source: DCFPAK3.02)

4.259e-03 * DCF1( 11)

A-1 3 Rn-222  (Source: DCFPAK3.02)

2.130e-03 ® DCF1( 12) :

A-1 32 T71-206 (Source: DCFPAK3.02)

1.2785-02 3 DCF1( 13)

A-1 ® T1-210 (Source: DCFPAK3.02)

1.677E§01 3 DCF1( 14) ' :

.259E-03
.130E-03
.278E-02
.677E+01

AR R .

3

B-1 53Dose conversion facgdré_for inhalation, mrem/pci:‘ 3 | s
B-1 ? Pb-2104D : | - % 4.017e-02 3
2.231E=02 ° DCF2( 1) ' . R S
B-1 3 Ra-226+D . ‘ ‘ : ¥ 3.823e-02 3
3.811e-02 ® DCF2( 2) : . :
3 3 3
5 ‘ .
D-1 3sposé conversion factors for ingestion, mrem/pCi: : .3 Lo
© D-1 3 Pb-210+D - _ . - % 1,026E-02 °®
3.774e-03 ® DCF3(C 1) o o :
D-1 * Ra-226+D o S L < : .3 1.677E-03 3
1.676€E-03 2 DCF3( 2) . : . A : .
3 3 o 3 .8
3 ) ‘ R ) .
D-34 * Food transfer factors . : R I 3.

D-34 3 Pb 210+D
1.000E-02 * RTF(
D-34 % Pb-2104D

p1ant/so11 concentrat1on ratjo, d1mens1on1ess3 s 1.0005-02 3
beef/11vestock 1ntake rat1o, (pC1/kg)/(pC1/d) s 8.000E04 3
‘8.000E-04 ® RTF(

- D-34 % pb-210+D , m11k/11vestock 1ntake rat1o, (pC1/L)/(pC1/d) 3 3.000e-04 3
3.000e-04 3 RTF( 1, 3)
D-34 3 . . : s R

s _ .
D-34 3 Ra-226+D
4,000E-02 3 RTF(
D-34 3 Ra-226+D

" 1.000€-03 ® RTF(

‘'D-34 3 Ra-226+D ,

1.000E-03 * RTF( 2,3

‘Pn-p~

1ant/so11 concentrat1on ratio, d1mens1on1ess 3 41000E-02 s

N

N=

p
1 . )
g)ef/11vestock-1ntake ratio, (pCi/kg)/(pci/d) . * 1.000€-03 * -
m;1k/11vestock 1ntake rat1o, (pC1/L)/(pC1/d) 3 1.0005703 3.

3 3
3 : : - / ' ' . T )
D-5 3sBioaccumu1ation,factors, fresh water, L/kg: ‘ 3. 3
D-5 3 pb-210+D0 , fish _ o = s 3,000E+02 3
3.000e+02 ® BIOFAC( 1,1) , S S :
D-5 3 Pb-210+D , crustacea and mollusks o : .3 1,000e+02 ®
" 1.000E+02 -3 BIOFAC( 1,2) o T o
D_S 3 . R . o, 3 . .8
'3 ' ! . .
D-S 3® Ra-2264D fish . - 3 5.000e+01 ®
S.000E+01 3 BIOFAC( 2,D . ‘ : _
D-5 3 Ra-226+D , crustacea and mollusks _ s 2.500E+02 %

2.500e+02 3 BIOFAC( 2,2)

IIIiiIiiiIIiiiiiiiiiiiIiiiiiiiiiiiiiiiiiiiiiiiiIiiiiiiIiiiiIIiiIIIiiiiiiiiiiiiiliiii
fiffffrsiairtefiftiess
#For DCF1(xxx) only, factors.are for infinite depth & area See ETFG table in
Ground Pathway of Detailed Report. ,
*Base Case means Default.Lib w/o Associate Nuclide contributions. -
1RESRAD-ONSITE, Version 7.2 T« Limit = 180 days 02/02/2017 16: 02 page
. Page 2
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File

'.15RA226.txt.REP

Summary : Ra-226 15 pCi/g
. C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

2016\ 2262FEB1S .RAD

S1te specific Parameger 5ummary

0 ‘ 3 . .

Used by RESRAD ‘ 3 Parameter
Menu 2 Parameter
(zf d1fferent from user input) °* Name

RO11 *

RO11 3

RO11 *

ROL1 °

RO11 3.

RO11 3
RO11 3
RO11 3
RO11 3
RO11 3

RO1L *

RO1L ®
RO1L *
RO11 °

7 RO11 @

RO12 @
'RO12 °

. RO13 3

RO13- 3
RO13 2
RO13 *
RO13 °
RO13 3

‘cover depth (m)

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

Th1ckness of contaminated zone (m)
--- 3 THICKO

‘Fraction of contamination that is submerged

-——— 3 SUBMFRACT
Length para11e1 to aqu1fer flow (m)
- Q
Basic rad1at1on dose limit (mrem/yr)
-——- 3 BRDL
Time since p1acement of mater1a1 (yr)
Times for ca1cu1at1ons (yr)
- > T( 2)
Times for‘calculations (yr)
= L CrTC3)
Times for ca1cu1ations yr)
i - ()]
Times for calculations (yr)
-—= o PTCS X
Times for calculations (yr) o
—_——— o .S'T( 6)
T1mes for ca1cu1ations_(yr)
-——- : 2TC 7
Times for ca1cu1ations (yr)
- . 2 T7( 8
Times for-ca]Cu]ations (yr)
LTI ' 2 TC 9
Times for calculations (yr)
-— . : 3 T(10)

3 -

Initial principal radiohuc1ide (pCi/g): Ra-226"
3 51(2)

Concentrat1on in groundwigeg) (pCi/L): Ra-226

3

-—— 3 COVERO
Density ‘of cover material (g/cm**3)
-—— 3 DENSCV
Cover depth erosion rate (m/yr)
--- 3 vev
Density of contam1nated zone (g/cm**3)
-—- NSCZ
Contaminated zone ero§1on rate (m/yr) -
-—- vCz
contaminated zone total porosity
--- 3 TPCZ

Page 3

B W B N O N P O B ®

User

"Input

.000E+00
.000E+02
.500E+01
.000E+00
.000E-01
.000E+01

.000E+03

not used

3 not used

 not used

not . used

1.500€e+01

not used

1.500e-01

1. 500400
0.000E+00
1. 500E+00
1.000E-03
4.000E-01

.684E+02
.500E-01

.000E+02
.000E+02

O O R W M W W RO W R O N B

o o

N T R R

| Default

.000E+04
.000E+00
.000E+00
.000E+02
.000E+01 ®
.000E+00

.000E+00
.000E+00.
.000E+01
.000E+01
. 000E+02
.000E+02
.000E+03
.000E+00
.000E+00

.000E+00
.000E+00

L000E+00 *
. 500E+00
.000E-03
500E+00
.000E-03
.000E-01



15RA226.txt.REP

2016\2262FEB15.RAD

(continued)
0 3 '
Used by RESRAD .3 Parameter
Menu 3 ’ Parameter _
(xf different from user input) 3 Name
‘ 1 .
Page 4.

User

Input

RO13 °® Contam1nated .zone f1e1d capacity 2.000E-01 ®
--- Fccz
RO13 2 contam1nated zone hyd:au11c conductivity (m/yr) . 1.000e~-03 3
- HCCZ
©RO13 °® Contam1nated zone b parameter 0.000e+00 3
‘ i cz ' .
R0O13 2 Average . annua1 wind speed (m/sec) 2.680E+400 *
: - 3 WIND :
RO13 S Humidity in air (g/m**3) not used *
‘ -—-- 3 HUMID ;
RO13 * Evapotranspiration coefficient 5.000E-01"®
o . ~--< 3 EVAPTR
RO13 * pPrecipitation (m/yr) 4.100E-01 3
) --- 3 PRECIP .
RO13 2 Irrigation (m/yr) . ' 0.000E+00 3
L - RI ' '
RO13 3 Irrigation mode ' overhead 3
-— 3 IDITCH L :
RO13 3 Runoff coeff1c1ent , 2.000e-01 3
. -—- 3 RUNOFF . :
RO13 2 watershed area for negrby stream or pond (m¥*2) ~® 1.000e+06 *
’ -—- WAREA . .
RO13 ® Accuracy for water/so;1 computat1ons ‘1.000E-03 *
. --- EPS . s
. 3 B ) T
R014 ® pensity of saturated zone (g/cm¥*3) 1.500€+00 3
-——— : 3 DENSAQ : . .
RO14 ° saturated zone total goros1ty 4.000e-01 3
--- TPSZ .
" R014 ® saturated zone effectlve porosity 2.000e-01 @
--= EPSZ
RO14 3 saturated zone field gapac1ty 2.000E-01 2
L --- FCSz S
RO14 * saturated zone hydrau11c conduct1v1ty (m/yr) 1.000e+02 3
~—— HCSZ . . . p
RO14 * saturated zone hydrau11c gradient 2.000E-02 @
' -—- HGWT .
RO14 3 saturated zone b parameter 5.300E+00 3
~— BSZ ' S
RO14 * water table drop rate (m/yr) -1.000e-03 3
' --- VWT : :
. RO14 ® well pump intake depth (m below water table) 1.000E+01 ®
: . - 3 DWIBWT ’

RO14 3 Mode] Nondispersion gND) or Mass- Ba1ance (MB) ND 3
. --- MODEL - ‘
RO14 3 We11 pumpwng rate (m**3/yr) 2.500E+02 °

3 . o ) ‘ 3
‘s .
1§ESRAD-ONSITE Version 7.2 T« Limit = 180 days 02/02/2017
Summary : Ra-226 15 C1
File hC \USERS\BRIAN%DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIs

3

}-\.“LnOONmHN

B B U N B NN A R

.000E-01
.000E+01
.300E+00
.000E+00
.000E+00
.000E-01
.000E+00
2.000€E-01
overheaq

2.000€e-01

.1.000E+06

1.000E-03

.500E+00

.000E-01
.000E+02
.000E-02
.300E+00
.000E-03
.000E+01
ND

2.500E+02

16:02 Page

Site-specific Parameter summary

pefault

.000E-01
.000E-01

3

3

-‘ -: -

~




s N s s

—’ t- -

RO1S
RO15
ROLS

RO15-

RO1S

RO15
. RO1S

"RO16

RO16

RO16
RO16
RO16 -

RO16

RO16

R016
RO16
RO16
RO16

. RO16

RO17
RO17

RO17
RO17

RO17

~ RO17

RO17
RO17

15RA226 txt REP R LTS ..........‘............ e

Number of unsaturated zone strata
--- . 3 NS

Unsat. zone 1, thickness (m)
- . ® H(1) _

Unsat. zone 1, so11 density (g/cm**3)
-=r Co * DENSUZ(1)

RO15

Unsat. zone 1, tota1 porosity
T - 3 TpUZ(1)
* Unsat. zone 1, effective porosity
-— 3 EPUZ(l)
Unsat. zone 1, field capacity
——- \ 3 FCuz(l)
.Unsat zone 1, soil-specific b parameter
--- A 3 BUZ(1) '
Unsat. zone 1, hydraulic conduct1v1ty (m/yr)
--- , * Hcuz(l)

. 3
Distribution coefficients for Ra-226

COntam1nated zone (cm**3/g)
~—- 3 pcNUCc( 2)
unsaturated zone 1 (cm**3/g)
o e-- . ¥ pCNucU( 2 1)
saturated. zone (cm**3/g)
- 3 DCNUCS( 2)
Leach rate (/Yr)

7.289E-35 3 ALEACH( '2)

:Solubility constant
not used -~ 3 soLuBK( 2)

3

Distribution cdefficients for daughter Pb-210 -

Contam1nated zone (cm**3/g) '

-——- 3 pcNucc( 1)
Unsaturated zone 1 (cm**3/9)

C——— 3 DCNUCU( 1 1)
saturated zone (cm**3/g)

--- 3 DCNUCS( 1)
.Leach rate (/yr)

'7.270E-03 3 ALEACH( 1)

. Solubility constant

not used 3 soLusk( 1)

‘Inhalation rate (m**3/yr)

-—= INHALR : ”

Mass .Toading for 1nha1at1on (g/m**3)
-—-- MLINH
Exposure durat1on
-—- 3 ED
Sh1e1d1ng factor, inhalation
-=- 3 SHF3
shielding factor, external gamma
--- 3 SHF1
Fraction of. time spent indoors
-— 3 FIND
Fraction of time spent outdoors (on s1te)
--- "% FOTD _
Shape factor flag, external gamma

Page 5

-

© O = R

- - TR

'1;4 (O T N R R S -

H O N A~ W R

=

.000E+00
.S00E+00
.000E-01
.000E-01
.000E-01
. 300E+00
.000E+01

.000E+34
.000E+34
.000E+34
.000E+00

- 000E+00

.000E-+02
.000e+02..
_000E+02
.000E+00
.000E+00

.4b0E+03
.000€E-04
.000E+01
.000E-01
.000E-01
.000E+00
. 000E+00
. 000E+00

©O O B B K

BN N A W R

BV NN DR A >

o o N ~N '~

.000E+00
.S00E+00
.000E-01
.000E-01
.000E-01
.300E+00
.000E+01

.000E+01
.000E+01
.000E+01 3
.000E+00
.000E+00

.000E+02

.000E+0Q2
.000E+02 °
.000E+00
.000E+00

{400£+403
.000€-04
L000E+01 "
.000E-01
.000E-01
.000€-01
.500e-01
.000E+00 *



' ) . 15RA226.txt.REP
>0 shows circular AREA. "3 FS

RO17 @ Radii of shape factorsarray (used if FSs = -1): . s ‘ .3
RO17 ® Outer annular radius (m), ring 1: - , ® not used * 5.000E+01 ®
' C=-- ‘ . RAD_SHAPE( 1)
R017 * Outer annular radius (m), ring 2: 3 not used 3 7.071E+01 ®
: -——- % RAD_SHAPE( 2) : '
RO17 ®* Outer annular radius (m), ring 3: ® not used * 0.000E+0Q 3
--- . ? RAD_SHAPE( 3) :
RO17 * outer annular radius (m), ring 4: ® not used * 0.000E+00 *
-—- % RAD_SHAPE( 4) ' ’ : ‘
RO17 3 outer annular radius (m), ring 5: _ 3 not used ?® 0.000e+00 3
-— . RAD_SHAPE( 5) ‘ : : .
RO17 ® outer annular radius (m), ring 6: 3 not used * 0.000E+00 3
' S =-- - % RAD_SHAPE('6) o
RO17 ®* outer annular radius (m), ring 7: : ® not used * 0.000E+00 3
-—- . ® RAD_SHAPE( 7) - ,
RO17 ®* outer annular radius (m), ring 8: - 3 not used * 0.000E+00 ®
o =—- 3 RAD_SHAPE( 8 - - ,
RO17 ® outer annular radius (m), ring 9: 3 not used 3 0.000E+00 @
——— . - ® RAD_SHAPE(.9) . » : ’ :
RO17 *  outer annular radius (m), ring 10: A 3 not used * 0.000e+00 3
-—- 3 RAD_SHAPE(10) : S :
RO17 ® outer annular radius (m), ring 11: o 3 not used * 0.000E+00 3
-——- 3 RAD_SHAPE(11) - ‘ - -
RO17 2 outer annular radius (m), ring 12: : * not used ? 0.000E+00 3
-—- : 3 RAD_SHAPE(12)
3 . 3 3 . 3 .
. . . 3 .
1RESRAD-ONSITE, version 7.2 T« Limit = 180 days - 02/02/2017 16:02 Page
5 . : <

Summary>:(Ra—226 15 pcCi/ ’ _ ‘ o _
File : C:\USERS\BRIAN%DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\2262FEB15.RAD . -

. d /Site-SpecjfiEAParameter summary
Scontjgue ) o . - ;

. ‘ -3 - user 3 -
Used by RESRAD - - ® Parameter 1 .
Menu 3 ' Parameter 3  Input * pefault -®

(1f different from user input) 3 Name

RO17 ® Fractions of annular areas within AREA: L3 3 : .3

RO17 3 Rjgg 1 ] FRACA( B ~ ? not Qsed 3 1.QO0E+00 3
RO17 3 Rigg 2 - L FRACA( 2 s not used 3 2.732e-01 3
RO17 = Rjgg 3 > FRACAC 3) : ® not used * 0.000e+00 °

'RO17 *  'Ring ‘4 . RACAC 1) ' not used * 0.000E+00 *

. RO17 3 vRigg 5 s FRACAC 5) . ® not gsgd 3-0.000E+00 *-
RO17 3 Ri?g 6 | s ERACAC 6) , ' 3 not useq ® 0.000E+00 3
RO17 3 Rjﬁg 7 s ERACAC 7) ® not used 3 0.000e+00 3 -
R0;7 3 Rigg 8 . FRACA( 8) ® not used * 0.000E+00 *
RO17 * Ring 9 , page 6 ® not used 2 O;OOQE+00 3.

, . - . . - .



- 'ﬁ' - - -) ‘ - -
X . : )

" G R = .

¥ -

RO17
RO17

RO17

RO18
RO18

RO18

RO18
RO18
RO18
RO18

RO18

RO18

'RO18
* RO18
RO18 °

RO18

' RO18

RO18

3018.
RO19
RO19 °
RO19

R0O19
RO19
RO19

RO19

RO19
RO19
RO19

15RA226. txt.REP

-—- ® FRACA( 9)
Rlﬁg ii - 3 FRACA(10)
Rin o

7-9 N ’ 3 FRACA(11)
Rl?? 12 : % FRACA(12)

R

3

Fruits, vegetabTes and grain consumpt1on (kg/yr)

--- DIET(l&
Leafy vegetable consumpt1on ( g/yr)
- 3 DIET(2
Milk consumption (L/yr)
o ® DIET(3)

Meat and pou]try consumpt1on (kg/yrj
DIET(4)

Fish consumpt1on (kg/yr)
-—= 3 DIET(5)
other seafood consumpt1on (kg/yr)

soil 1ngest1on rate (g/yr)

- 3 SOIL
Drinking water intake (L/yr)

-— DWI :
contamination fract1on of dr1nk1ng water

--- ' FDW -
Contamination fraction of household water
- FHHW .
Contamination fractiog of livestock water

- . FLW
Contam1nat1on,fractiog'of irrigation water
S e- FIRW
Contam1nat1on fraction of aquatic food

——— * FR9
COntam1nat1on fraction of ‘plant. food

-— % FPLANT
~Contam1nat1on fract1on of meat:

- > EMEAT
COntam1nat1on fraction of milk

-— , ‘ 3 FMILK
' 3
L1vestock fodder 1ntake for meat (kg/day)

- LFIS

Livestock fodder 1nta§e fog milk (kg/day)
-—— LFI

Livestock water 1ntak§ forsmeat (L/day)
-——s LWI

Livestock water intake for milk (L/day)
-—- 3 LWI6 .

L1vestock soil intake (kg/day)

mass loading for fo11ar depos1t1on (g/m**3)'

--= 3 MLFD
Depth of soil mixing 1ayer (m)

Depth of roots (m)

--- 3 DROOT
. brinking water fraction from ground water-
-—- 3 FGWDW,
Household water fraction from ground water

--- 3 FGWHH
' Page 7

not

_not

not

not

not
not
not

not

not
3.650E+01

not

not
1.000€E+00

"hot

not

not

> not
* not

. ‘n‘ot

not

not

not

not

not

1.500E-01

> not

not

1.000E+00

used
used

used

used
used
used

used

‘used

used

used

used

used .
used

used

used
I
used

used

used
used

used

used

used

used

used

hot‘psed

w w w W' w w
P Y Y I = Y, N SV, RV, - )

w

Vi R R H OB WV WY oWV A B R

o

.000E+0Q0
.000E+00
.000E+00

.600E+02
. 400€+01
. 200E+01
.300E+01
.400E+QO
.000E-01
.650E+01
.100€+02
.000e+00
.000E+00
.000E+00
.000E+00
.000E-01

.800E+01 °
.500E+01
.oooe+01,,;
.600E+02
.000E-01
.000€-04
.500E-01
.000E-01
.000E+00
. 000E+00



RO19
RO19

R198
R198
R198
R19B

R19B.
R19B ® Growing Season for
lgESRAD-ONSITE, version 7.2

Summary : Ra-226 15 pCi/g

File

2016\2262FE815 RAD

3

' 15RA226.tXt.REP
L1vestock water fraction from ground water

3 FGWLW

Irrigation fract1on from ground water.

3 FGWIR

Wet we1ght crop y1e1d for Ton Leafy (kg/m¥**2)
YV

wet weight

wet we1ght

crop y1e1d for Leafy
.YV(2

crop y1e1d for Fodder
® yv(3)

Growing Season for Non Leafy (years)
3 TE(L)

Grow1ng season for:

-——

(kg/m**2)
(kg/m**2)

Leafy . (years)
3 TEQ2) -
Fodder (years)
5 TEC3 :
T« Limit,= 180 days

not

not

not

not
not
not
not

not

used

used

used
used
used
used
used

used

-.3

E]

TN = BN

02/02/2017,

: C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

Site—Specific

6continued)

Used by RESRAD ®  pParameter
Menu 3 Parameter
(1f different from user 1input) 3 Name

R19B 3 Translocation Factor for Non-Leafy

. R198
R198

R198 °

R198
R198B
R198
R19B
- R198
R198B

c14
c14
c14
c14

3

3

Translocation Factor for

Trans1ocat1on Factor for

Dry Foliar

Dry Foliar

pry Foliar

wet Foliar

wet Foliar

wet Foliar

weathering

C-12 concentration in water (g/cm**3)

@ TIV(1)

Leafy

3 TIV(2)

Fodder -
® TIV(3)

Interception:Fraction for
3 RDRY (1)

Intercept1on Fraction for
% RDRY(2)

Interception Fraction for
3 RDRY(3)

Interception Fraction for
* RWET(1)

Interception Fraction for
3 RWET(2)

-Interception Fraction for

3 RWET(3)

Non-Leafy

Leafy

Fodder -

an-Leafy
Leafy

Fodder ‘

Removal constant for Vegetat1on

3 WLAM

® C12wTR

C-12 concentration in contaminated so11 (g9/9)

3 cl2cz

Fraction of vegetation carbon from soil

Fraction of vegetat1on carbon from air

3 CSOIL
3 CAIR

Page 8

.000E+00 3
.000E+00

.000E-01 ®
.500E+00 *
.100E+00 ?
.700E-01 °®
.S00E-01 *
.000E-02 ®

16:02  Page

Parameter summary

3

. user

Input

not

not.

not
not
not

not

-hot

not
not

not

not

not

'nbt

‘not

used

used -

used

used

used -

used
used
used
used

used

used
used
used

used

3

3

NONONN N NN R R

0 N W N

Default 3

.000E-01 3
.000E+00
L000E+00 *
.500E-01 =
.500E-01 .
.500E-01 '3
.500E-01 *
.500e-01 3
.5006-01 °

.000E+01 ®

.000E-05 3
.000E-02 2
.000E-02 *
.800E-01 *

3 I g
) N \



- -

cl4
c14 .
c14
cl4
cl4

STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR
'STOR
STOR

RO21

RO21
RO21
RO21
RO21
RO21
R021
R021
RO21
RO21
R021

© RO21

-

15RA226.txt.REP
c -14 evasion layer th1ckness in soil (m)
-—- DMC
c ‘14 evasion flux rate from soil (1/sec)
-— 3 EVSN
C-12 evasion flux rate from soil (1/sec)
- 3 REVSN
Fraction of gra1n in beef cattle feed
-— - 3 AVFG4

:Fract1on of gra1n in milk cow feed

——— ' AVFGS

3

Storage times of contaminafed foodstuffs (days):

Fruits, non- 1eafy vegetab1es, and grain

e STOR_T(1) -
Leafy vegetab1es
=== 3 STOR_T(2)
Milk A :
S =-- 3 STOR_T(3)
" Meat and poultry K
-—- 3 STOR;T(4)'
Fish
- -8 STOR_T(S)'.'
Crustacea ‘and mollusks .
--- : 3 STOR_T(6)
well water ‘ :
--- . 3 STOR_T(7)
. surface water :

C—-- 3 STOR_T(8)
L1vestock fodder -
-—- 3 STOR_T(9) i
3

Thickness of building foundat1on (m)
-—- 3 FLOOR1 ’

Bulk dens1ty of building foundation (g/cm**3)
-—- 3 DENSFL . . .. .

Total porosity of the cover mater1a1
3

TPCV
Total poros1ty of the building foundat1on
- * TPFL

volumetric.water content of the cover mater1a1

-—- 3 'PH20CV
VO1umetr1c water content of the foundat1on
—-- 3 PH2OFL

‘Diffusion coeff1c1ent;for radon gas (m/sec):

]
- in cover material y
o= 3 DIFCV
in foundat1on material’
-—- 3 DIFFL
in contaminated zone soil
_— " 3 DIFCZ ‘
Radon vertical dimension of mixing (m)
--- .3 HMIX .
Average building air exchange rate (1/hr)
REXG

RO21 * Height of the bu11d1ng (room) (m)

--- 3 HRM

RO21 ° Building interior area factor
code computed (time dependent) 3 FAI

"RO21 °

Building depth below ground surface (m)
Page 9

& B RN NN R R H

not used
hot used.
not used
not used

not used

.400€+01
.000E+00

.000E+01
.000E+00
.000E+00

.000E-+00
.500E+01

not used

not used

4.000E-01

.not used
5. 000E-02

: not;used"

~2.000E-06
not used
2.000E-06

2..000E+00.

not used

' not used

not USed

not used

.000E+00

.000E+Q0

B M R N NN R e

N OO B N W

Lo N u NN W N

T . L

.000€-01
.000E-07 >
.000E-10
L000E-01
L000E-01 *

.400E+01
.000E+00 *
.000E+00
.000E+01
.000E+00
.000E+00
.000E+00-
.000E+00 ?
.S00E+01 -

.S00E-01

. 400E+00
.000E-01
.000E-01
.000E-02 *
.000E-02

.000€-06
.000E-07
.000E-06
.000E+00 >
.000E-01
. 500E+00
.000E+00
.000E+00



15RA226. txt.REP
code computed (time dependent) ® DMFL
RO21 ® Emanating power of Rn-222 gas

2.500E-01 ° 2.500E-01 ®

=== 3 EMANA(L) _
RO21 3 Emanat1ng power of Rn-220 gas 3 not used * 1.500e-01 3
' -—-= 3 EMANA(2) ‘
3 . 3 3 3
, . . _ |
TITL 3 Number of graphical t;me points 3 32 3 --- 3
- NPTS
1§ESRAD -ONSITE, Vers1on 7.2 T« Limit = 180 days 02/02/2017 16:02 Page

summary : Ra-226 15 p C1/g
File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\2262FEB15. RAD

Site-Specific Parameter Summary

(cont1nued)
3 User 3 : 3
Used by RESRAD 3 Pparameter - '
.Menu 3 Parameter - 3 Input. * Default °*

(If d1fferent from user 1nput) s Name

TITL 3 Maximum number of 1ntegrat1on points for dose =~ ®* . 17 > --- B

--- 3T LYMAX
TITL s Maximum number of 1ntegrat1on points for r1sk 3 1 s -—-- -3
--- . . -3 KYMAX .

.‘iiiiiiiiiiiiiiiiiiIiiiiiiiiiIiiiiiiiiIIiiiiiiiiiiiiiiiiiIIIIIiIiIIIiIiiiiIiIIIiiIiii
IIItIiiiiiiiiiIIiiiiiiiiiiiiIIIiiiiiiiiiiiii

5ummary of Pathway Se1ect1ons,

."Pathwayn"";“n;"""""nfg;"useruse1eCt1°"“""

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

1 -- external.gamma 3 “active )
2 -- inhalation (w/o radon)3 . active
3 -~ plant _ingestion 3 suppressed
4 -- meat ingestion -3 suppressed
- 5 - milk ingestion 3. " suppressed’
6 -- aquatic foods 3 suppressed
-7 -- drinking water R suppressed
8 -- soil ingestion 3 active
9 --'radon . 3 active '
d peak pathway doses __ 3 _.active,
iiiiIiiiIIIIIIIIIiIIIIIIIIIIIiIiiiIiIIIIIIIIIiiiiii
lgESRAD-ONSITE version 7.2 T« Limit = 180 days 02/02/2017 16 02 Page

Summary : Ra-226 15 pCi
File T C \USERS\BRIAN%DESKTOP\LISA OTHER WORK\SEPT RESRAD ‘ANALYSIS
_2016\2262F5315 RAD ,

Contaminated Zone Dimensions o 1ni§i§1"§911"99099n§r§§ign§g"991/9-
P&/
Area: 868.36 square meters S - Ra-226 1.500€e+01
Thickness: 0.15 meters
Cover Depth: 0.15 meters
0 .

Total Dose TDOSE(t), mrem/yr
- Page 1

N - N N L \
d ! .

/ . = .



-v, -‘ - -

i Rad1onuc11des (&D) and Pathways (p) -

'ch1udes radon)

8.000E+00 years

) 15RA226 txt REP
Basic Radiation Dose L1m1t 2.500E+01 mrem/yr

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

t (yearsg 0.000E+00 2.000E-01 1.000E+01 1.000E+02 3.000E+02 1.000£+03
TDOSE(t 2.057+01 2.056E+01 2.048e+01 1.970e+01 1.806E+01 1.334E+01
- M(t): 8.227e-01 8.226E-01 8.191e-01 7.878E-01 7.225e-01 '5.335e-01
OMaximum TDOSE(t): 2.057E+01 mrem/yr at t = 0.000E+00 years
ISESRAD -ONSITE, version 7.2 T« Limit = 180 days 02/02/2017 16 02 Page

Summary : Ra-226 15 pCi/g
File : C:\USERS\BRIAN DESKTOP\LISA OTHER WORK\SEPT 'RESRAD ANALYSIS
2016\2262FEBlS RAD

Total Dose Contr1but10ns TDOSE(1,p t) for Ind1v1dua1

As mrem/yr and Fract1on of Total Dose At t =
0.000E+00 years
0 : water Independent Pathways (Inha1at1on

Ground . " Inhalation ~Radon - - - Plant
Meat - Milk ~soil
Radio- AAAAAAAAAAAAAAAA ARAAAAAAAAAAAAAA ~AAAAAAAAARAAAARA  AAAAAAAAAAAARAAA

AAAABRAAAARAAAAAAA AAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. - - mrem/yr fract. mrem/yr fract.
mrem/yr fract. mrem/yr - fract. mrem/yr fract. : o
AAARAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA . AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA

AAAAAA  AAAAAAAAA AAAAAA :
Ra-226 - 2.057E+01 1.0000 0.000E+00 0.0000 9.838E-04 0.0000 0. 000E+00 O. 0000

- AAARAAAAA AAAAAA AAAAAAAAA
~ 0.000e+00 0.0000 O. 000e+00 0.0000 0.000E+00 0,0000

fII1077 fIfEf488F $EE33T IILETITFT Ifffff IITLLILEf TITLIL -iiIIIIIIi itfiir -

Total = . 2: 057E+01 1.0000 0.000E+00 0.0000 9.838E-04 0. 0000» 0.000E+00 0.0000 :
8 000E+00 0.0000 0.000E+00 0.0000 '0.000€+00 0.0000 » - s

Total Dose Contr1but1ons TDOSE(1 P, t) for Ind1v1dua1
Rad1onuc11des (1) and -pPathways (p) .
As mrem/yr and Fraction of Tota] Dose At t =

, SRR S water Dependent Pathways
0 - water - ' F1sh ‘Radon : ~ Plant

Meat Milk _ A1l pathways* -
_Radio- AAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA . AAAAAAARARARAAAA  KARARAAAAARAAARA
AAAAAAARAAAAARAA

AAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
mrem/yr fract, - mrem/yr : fract. _mrem/yr. fract.
AAAAAAA AAAAAAAAA AAAAAA""AAAAAAAAA AARAAA AAAAAAAAA AAAAAA  AAAAAAAAA AAAAAA-

_ AAAAAAAAR

AAAARAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA .
Ra-226 0.000E+00 0.0000 ©.000E+00 0,0000 O, 000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000e+00 0.0000 2.057e+01 1.000
IITiift f1ff2f9%% FILLLL EXLTLTTEL LEE80% iIiiIi%II Ifffft IITTffffy TIfffT

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 2.057e+01-1.0000
0*sum of all water independent and dependent pathways.

lgESRAD -ONSITE, Version 7.2 T« L1m1t = 180 days: 02/02/2017 16502 ‘Page
1 ) o .
Summary : Ra-226 15 pcCi/g '

File : C \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

2016\2262FEBLS. RAD
page 11



15RA226. txt. REP

Total Dose Contributions TDOSE(d,p, t) for Individual
Rad1onuc11des (i) and Pathways (P
As mrem/yr and Fraction of Total Dose At t =
2.000E-01 years :
0 : - water Independent Pathways (Inhalation
excludes radon) . : . .
0 Ground  Inhalation - Radon ' - Plant
Meat . o Mitke o 5011 e 2 e e 4
_Radio-. _AAAAAAAAAAAAAAAA AAAAAAAARARAAARAA  AAAAAAAAARRAAAAA = AAAAAAAAAARARAAA

AAAAABAAAAAAABRAR  AAAAAAAAAAAARRAA

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
mrem/yr  fract. mrem/yr fract. mrem/yr fract.
RAAARAA AAAAAARAA AAAAAA ~ AAAAAAAAA AAAAAA ABRAAARAAA AAAAAA AAAARAAAA AAAAAA
AAAAABAAA AAAAAA AAAAAAAAA AAAAAA AARAAAARA AARAAAA ‘

Ra-226 2.056e+01 1.0000 0.000E+00 O. 0000 9 837E 04 0 0000 0.000e+00 0.0000
0.000€+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.000 o
Resessa: iIIiIiIII_i;ii;;__I;;IIiiit_iiiiii' iiiiii;ii Ifffft fifffffff fiiiix
Total 2.056E+01 1.0000 0.000E+00 0.0000 9.837E-04 0.0000 0.000E+00 0.0000
8 .000e+00 0. 0000 0.000E+00 0.0000 O. OOOE+00 0.0000 - o 'H

Total Dose Contributions TDOSE(1 p,t) for Individual

Radionuclides (i) and Pathways (p) -
As mrem/yr and Fraction of Total Dose At t ="
2.000e-01 years ) ‘
0 ‘ ‘ : ‘Water Dependent Pathways
0 water . 4 F1sh Radon S P1ant «

Meat ' Milk i All pathways*
Radio- AAAAAARAAAAAAAAA ~AAAAAAAAAAAAAAAA ~ AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

ABRAABRAABRBAAARAAA  AAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr  fract. mrem/yr fract. mrem/yr fract.
mrem/yr fract, ~mrem/yr fract. mrem/yr fract.
_AARAAAA AAAAAAAAA AAAAAA . AAAAAAAAA AAAAAA ~ AAAAAAAAA AAAAAA  AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA  AAAAAAAAA AAAAAA .
. Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000" 0 000E+00 0.0000
0.000e+00 0.0000 0.000E+00 0.0000 2.056E+01 1.0000 ’
tiffiit fiifftiit f1Iffs iiiitiiii ttttts iItiitIiI iiiiii Iiiiiiiii iiiitI
fifiiiiis fiffff fITILILIT f1fifr fffifffff fiffff _
Total 0.000E+00. 0.0000 0.000€E+00 0.0000 0.000E+00 O. 0000 0.000E+00 0.0000 -
. 0.000&e+00 0.0000 -0.000E+00 0.0000-. 2.056E+01 1.0000- o
0*sum of all water independent and dependent pathways.

IRESRAD-ONSITE, Version 7.2 T« Limit = 180 days - 02/02/2017 16:02 Page

Summary : Ra-226 15 pCi/g .
File = : C: \USERS\BRIAN DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\2262FE315 RAD

Total Dose COntr1but1ons TDOSE(1 p,t) for Individual
Radionuclides (i)-and Pathways ()]

As mrem/yr and Fract1on of Total Dose ‘At t =
1.000E+01 years : " '
0 . Water Independent Pathways (Inhalation
excludes radon) B _ : : _
0 Ground Inhalation Radon Plant

Meat milk . soil '

Radio- . AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

AAAAAAAAAAAARAAAA  AAAAAAAAAKAAAAAA  AASAAAAAAAAAAAAA
Nuclide mrem/yr fract.. mrem/yr fract. mrem/yr fract. 'mrem/yr fract.
mrem/yr fract. mrem/yr fract.” mrem/yr fract.

ABAARABAA AAAAAA RAAAAAARA AAAAAA - AAAARRAAA AAAAAA
Ra-226 2.048e+01 1.0000 -0.000e+00 0. OOOO:E? .795€E- 04 0. 0000 0.000E+00 -0.0000
Page



il o - - 3

3

 ,Rad1onuc11des (i) and Pathways (p)

_ Rad1onuc11des (i) .and pathways (p)

- 15RA226.tXt.REP
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
IL1ITTT ITTIfELEL fEffff Tiffffiff rriifi fftfEREEE Iiiiii IiTiffEit fiiiff .
Irfffttfft £fffryr  IITEfffff frifff ffrffiiii fffftf
Total 2.048E+01 1.0000 0.000E+00 0.0000 9.795e-04 0.0000 0 OOOE+00 0. 0000

_8 000E+00 0.0000 -0.000£+00 0.0000 O. OOOE+00 0.0000

., Total Dose COntr1but1ons TDOSE(1 p,t) for Ind1v1dua1

Radionuclides (1) and Pathways (p)
. AS mrem/yr and Fraction of Total Dose At t =
1.000E+01 years : .
0 : : C : water Dependent Pathways"
o - water : : Fish Radon .Plant

Meat o MITK .. All Pathways* - e e 5
_Radio- AAAAAAAAAAAAAAAA  ARAAAAAAAAAAAAAA ~ AAAAARAAAAAAAAAA  AAAAAAAAAAAAAAAA

AAAAARAARAAAAAAAA AAAAAAAAAAARAAAAA AAAAAAAAARAAAAAA .

.Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
mrem/yr- fract. . mrem/yr fract.  mrem/yr -fract. o e e g o
AAAAAAA AAAAAAAAA AAAAAA“.AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA

MM

AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000° 0.000E+00 0.0000
0.000E+00 0.0000 0.000e+00 0.0000 2.048E+01 1.0000 o T
1rfitif fftfftifs Itiifl ffffiEfif fffifir iifffftir IIIiii titiitifs tiiiis
fIrffitsis ffffff fEfEiX¥ITT frfffr IXfffffRl IFIILE

Total . 0.000€+00 0.0000 0.000E+00 0.0000 0.000€+00 O. 0000 0.000E+00 0.0000 -
0.000E+00 0.0000 .0.000E+00 0.0000 2.048E+01.1.0000 , .. : '
0*sum of 'all water independent ‘and dependent pathways.

%gESRAD -ONSITE, Vers1on 7. 2 T« Limit = 180 days- | 02/02/2017 16:02 Pége~‘

summary : Ra-226 15 pCi/g '
File : C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\2262FE815 RAD

Tota1 Dose Contr1but1ons TDOSE(1 p,t). for Ind1v1dua1

As mrem/yr and Fract1on of Total Dose At t =
%.OOOE+02 years ‘

excludes radon) ‘ - o
0 © . Ground Inha]at1on N ~Radon.-.. - - Plant
Meat _ Milk : . ..soil
‘Radio- - AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAABAAAAARAAAA  AAAAAAAAAAAAAAAA

AAAAAARAAAAAAAAAA AAAAAAABRAAARAAAAA AAAAAAARAAAAAAAA

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

. ARAAAAA AAAAARAAA AAAAAA AAAAAAAAA AAAAAA  AAAAAAAAA. AAAAAA AAAAAAAAA AAAAAA

ARAAAAAAA AAAAAA AAAAAAAAA AAABAA AAAAAAAAA AAAAAA

Ra-226 -1.970E+01 1.0000 0 000E+00 0.0000 .9.421E-04-0.0000 0;0005+00 0.0000
0.000e+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

fifirfs rifffifsf f1ff17 1fitfttit 1f11ft Itfrfftef fritis iIIiiiiii 111711
Tffffifff friift ffffffffr riffif fITTEfiff fiiiii '

Total 1.970E+01 1,0000 0.000E+00 0.0000 9.421E-04 0.0000 _0.000E+00 0.0000
0.000E+00 0.0000 O. 000E+00 0. 0000 0. 000E+00 0.0000".
0

Total Dose Contributions TDOSE(1 p,t) for Ind1v1dua1
As mrem/yr and Fraction of Total Dose At t =
1.000€E+02 years . - :

0 : . water Dependent Pathways
0 ‘water Fish ' Radon . : P]ant

Meat ' Milk - All pathways*
ugggjg- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA ARAAAAARAAAAAAAA  AAAAAAAAAAAAAAAA

ARAAARAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrgm/yr fract. mrem/yr fract.

Page. 13

water Independent Pathways (Inhalation -



15RA226.txt.REP .
mrem/yr fract. mrem/yr fract. mrem/yr fract, .
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA

AAABRAAARA AAAAAA, AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 O. 000E+00 0.0000 0.000E+00 0.0000
0.000e+00 0.0000 0.000€+00 0.0000 1.970E+01 1.0

titriritsr ffffff ffffiiiif ffffff rififtiff iiiiif

Total 0.000E+00 0.0000 O.0Q0E+00 0.0000 0.000E+00 0.0000 O.000E+00 O.0000
0.000€e+00 0.0000 0.000eE+00 0.0000 1.970E+01 1.0000 _ :

O*sum of all water independent and dependent pathways.

1RESRAD-ONSITE, Vers1on 7.2 T« Limit = 180 days 02/02/2017 16:02
13 : , '
Summary : Ra 226 15 pCi/

File : C: \USERS\BRIAN%DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

2016\2262FEBlS RAD

Tota1 Dose Contr1but1ons TDOSE(1 p, t) for Ind1v1dua1
Radionuclides (i) and Pathways (p)

{8 .000E+02 years

excludes radon) - . :
0 ~ Ground Inha1at1on ‘ Radon . Plant

Meat _ Milk : - soil '

Radio- AAAARAAAAAAAAARA  AAAAARAAAAAARAABA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

AARAAAAAAARAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

Nuclide mrem/yr fract. mrem/yr ~fract. mrem/yr fract. mrem/yr fract.
mrem/yr fract. mrem/yr fract. mrem/yr ‘fract.

AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAARARAA AAAAAA = AAAAAAAAA AAAAAA

AAAAAAAAA AAAAAA AAAABRAAAA AAAAAA - AARAAAAAA AAAAAA

- Ra-226 1.806E+01 1.0000 O.000e+00 0.0000 8. 639E 04 0. 0000 0.000€E+00 0.0000
0.000E+00 0.0000 .0.000E+00 0.0000 0.000E+00 0.0000 o

TIi1ffT f1fffffff fEE99% SIEfEFPI%TT IfEEET tfititttt IIIIIi tiffitift fififf

Iffffiffs fixit:r fifffftts ifffff iifififff fiiiii-

Total 1.806E+01 1.0000 -0.000E+00 0.0000 8.639E-04 O. 0000 0.000eE+00 0.0000

0 .000E+00 0. 0000 0.000e+00 0.0000 O. 000E+00 0.0000 :

Total Dose contr1but1ons TDOSE(1 p,t) for Individual
Rad1onuc11des (i) and pathways (p)

3.000E+02 years

As mrem/yr and Fract1on of Tota1 Dose At t =

_ ‘ : water Dependent Pathways.
0 - water : F1sh : Radon : . Plant
Meat Milk CLAT Pathways* L ’
Radio-- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

ARAAARAAAARAAAAA  AAAAAAAAAAAARAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract 'mrem/yr fract
mrem/yr fract. mrem/yr fract. ' mrem/yr fract,
.AAAAAAA.AAAAAAAAA AAAAAA”_AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAARAA
AAAAAAAAA

AAAAAA AAAAAAAAA AAAAAA  AAAAAAAAA AARAAA

. Ra-226 0.000E+00 0.0000 O 000E+00 0.0000 0.000E+00 0 0000 0.000E+00 0.0000
0.000E+00 0.0000 0.00QE+00 0.0000 1.806E+01 1.0000 o »
iifiift tififitis 111iit tiitifiit 1ififf tftffiiit fittit ffffffifr tifiit
fifiiiifs ffffff IIIFILILf fE18%f ffffii3if f1Ifff :
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000
0.000e+00 0.0000 0.000E+00 0.0000 1.806E+01 1.0000

0*sum of all water independent and dependent pathways.

1ZESRAD ONSITE, version 7.2 T« Limit = 180 days : 02/02/2017 16:02 Page
1 R

summary : Ra-226 15 pCi/

File 3 C: \USERS\BRIAN%DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

2016\2262FEB15.RAD
| Page 14

As mrem/yr and Fraction of Tota1 Dose_At t =

water Independent'Pathways (Inhalation -

~



3 % \ . .

P o8 er oy s

‘ 15RA226. txt.REP ‘

Total Dose contributions TDOSE(i,p,t) for Individual

Radionuclides (i) and Pathways (»
) , As mrem/yr and Fraction of Total Dose At t =
1.000E+03 years ’
0 - water ‘Independent Pathways (Inhalation
excludes radon) ) . : : . :
0 Ground Inhalation Radon P1ant
Meat : Milk . - soil

_Radio- AAAAAAAAAAARAAAAA ~ AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAKARAAAAARARAA

AAAAARAAAAAARARAA AAAAAARAAAAAARAAA AAAAAAAAAAARAAAA

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr- fract.
mrem/yr fract. mrem/yr -fract.” mrem/yr fract. .

AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAARAAAAA ARAAAA

AAAAAAAAA AAAAAA
Ra-226 1.334E+01 1.0000 0.000E400 0.0000 6.379E-04 0.0000 0.000E+00 0.0000
0.000E+00 0,0000 0,000E+00 0,0000 0,000E+00 0,0000 |
TR 1010000t t SETRE teiLbtttt FIITEL 13iiRet 1111t 1IfEst 111t

- Tiffefffr ITITET  IITLIILLT ITEILf8f IIELLEEST fEFTfS

Total 1.334E+01 1.0000 0.000E+00 0.0000 6.379E-04 0.0000‘ 0.000E+00 0.0000
8 .000E+00 0 0000 0.000E+00 0.0000 0.000E+00 0.0000 ’ -

Total Dose Contributions TDOSE(1 p,t) for Individual

Radionuclides (1) and Pathways (p)

As mrem/yr and Fract1on of Total Dose At t =

1. OOOE+03 years -
0 y water Dependent Pathways
0 © Water : 1sh Radon . Plant :
Meat Milk ATl pathways*
-Radio- ~AAAAAAAAAAAAAAAA ~ AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AARAAAAAAARRAARA

AAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. - mrem/yr fract. mrem/yr fract.

mrem/yr fract. mrem/yr fract.. mrem/yr fract,
ARRAAAA AAAAAAAAA

AAAAAA ARAAAA  AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAARAAAAA AAAAAA AAAAAAAAA AAAAAA - AAAAAAAAA AAAAAA :
Ra-226 O. OOOE+00 0. 0000 0 OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000.v
0.000E+00 .0 0.000€E+00 '0.0000 '1.334E+01 1.0000 - ' - 4
Iriiift Iiiiiiiii_iiiiii, iiiiiiiii f1ffff IIfItiiir rififif fiffrifff fffiii 0
frftttfts fifird irritriif iiitfr fififffif riffff o

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 O. 0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000e+00 0.0000 1.334E+01 1.0000 o
0*sum of all water 1ndependent and dependent pathways.

1RESRAD-ONSITE, Vversion 7.2 - T« L1m1t = 180 days .. ' 02/02/2017 .16:02 . Page '
15 .
Summary. : Ra-226 15 pCi/ ‘

File. : C: \USERS\BRIAN%DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS ‘

2016\2262FEB15.RAD

Dose/Source Ratios Summed 0ver A11 Pathways

~ parent and Progeny Principal Rad1onuc11de COntr1but1ons Ind1cated

"0 Parent Product Thread‘ ) DSR(j,t) At Time in vears.

(mrem/gr)/(pci/g) ' ) . : :
6D) “Fraction  0.000E+00 2.000E-01 1.000E+01 1.000E+02 3.000E+02
1.000E+03 ' ) ‘ T '

AAAAAAAAAA AAAAAAAAAA AAAAAAAAA AAAAABAAA AAAAAARAA AAAAAAAAA AAARAAAAAA AAAAAAKAA
AAAAAARAA . - : : :
Ra§22632 Ra-226+D 1.000E+00 1.371E+00 1.371E+00 1.3656+00 1.313E+00 1.204E+00
8.891E-~ : ) : . . L .
Ra-226+D Pb-210+D 1.000E+00 1.868E-06 2.608E-06 3.261€E-05 9.315E-05 8. 732E-05
6.448E-05 . .

Ra-226+D dDSR(3j) 1. 371E+00 1.371E+00 1.365e+00 1. 313E+00 1. 204E+00
8.891E-01 , ]

Page 15



lSRA226 txt.REP
i%%%%iiitii Ittfffffft fxittfift ITIIifies IIIIIIIII Iiiiiiiii ffsfifiss fittaefis
IfiT
The DSR-includes contributions from assoc1ated (ha]f 11fe 6 180 days) daughters

0 '
Single Radionuc1ide soil Guide1ines G(i,t) in pCi/g

Basic Radiation Dose Limit = 2.500E+01 mrem/yr

ONuclide ‘ : '
(i) t= 0.000E+00  2.000E-01 - 1.000E+01  1,000E+02  3.000E+02  1.000E+03
AAAAAAA AAAAAAAAA  AAAAAAAAA  AAAAAAAAA  AAAAAAAAA  AAAAAAAAA  ~AAAAAAAAA
Ra-226. - 1.823e+01  1.824e+01  1.831E+01 1.904E+01 2.076E+01 = 2.812e+01
tfttirs ffititfit  itiririii CIrrriiiii iiiiiiiii Iiiiiiiii_ﬁ'tiiiiiiii
0 ‘ .
summed Dose/Source Ratios DSR(1 t) in (mrem/yr)/(pC1/g)
and single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide s0i1 gu1de11ne
and at tmax = time of maximum total dose = 0.000E+00 years
ONuclide Initial tmin DSR(i,tmin) G(1 tmin) DSR(i,tmax) G(1 tmax)
() (pci/@)  (years) T pei/g)] Lo Cpci/g)]
AAARAAA AAAAAAAAA AAAAAAAAAAAAAAAA AAARAAAAA ~ AAAAAAAAA. AAAAAAAAAR
Ra-226 1.500E+QL 0.000€+00 1.371e+00 1.823E+01 1.371E+00 1.823e+01°
f1ifiir frfffffiftr ffffiyIfTLfffLEs ifffffffr tifffffff Iifffffff IXiffifii
%EESRAD-ONSITE Version 7.2 . T« Limit = 180 days . 02/02/2017 . 16:02 Page
summary. : Ra-226 15 pCi/¢ ; '
File : C \USERS\BRIAN%DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

~ 2016\2262FEB15.RAD

Individual Nuc11de Dose Summed 0ver A11 Pathways
’ Parent Nuclide and Branch Fraction Indicated
0Nuc11de Parent * THF(i) DOSE(j,t), mrem/yr = o
:, 00% 03 @) : t= 0. OOOE+00 2.000€e- 01 1 000E+01 1.000€E+02 3.000E+02
E+

AAAAAAAAA . .

1R§3‘212601Ra -226 1. 000E+00 2.057€+01 2. 056E+01 2. 048E+01 1. 9695+01 1.806E+01
E+ )

8P27§100 Ra-226. 1.000E+00 2. 803E-05 3. 912E-05 4, 892E-04 1 397e-03 1.310E-03
E- ‘ ) ;

i%%%%%ii Ifffitt IIIItIIII ‘iiIIIIIIi iiiIIIIiI Iiiiiiiii iiiiiiiii tffffifit
III .

THF(1) is the thread fract1on of the parent nuclide.

Individual Nuclide Soil Corncentration :
, _Parent Nuclide and Branch Fraction Indicated )
ONuclide Parent  THF(i) s(j,t), pci/g
06%) (i) t= 0.000E+00 2. 000e-01 1. 000E+01 1. 000E+02 3.000E+02
1.000E+03 . ‘

s ws e . .......‘.........'..

AAAAAAAAA . .
QR;E%ZGOORa_ZZB 1.000E+00 1. 500E+01 1. 500E+01 1 494E+01 1.436E+01 1.317e+01
. E+

0P87510 Ra-226 1.000E+00 0. 000E+00 9.330e-02 3.878E+00 1 152E+01 1.081E+01
E

- TIIiiif IiIiiII IIiiiiIII_ iiIiIIIII TIEE3TI0T TEEfLE78T TLLLTLTTT Iiiiiiiii

THF(i) 1is the thread fract1on of the parent nuclide.
. Page 16
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ORESCALC.EXE execution time

15RA226.txt.REP

6.06 seconds
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* Input - 2262FebREALTHICKNESS.rad



N G A O ) aE D EIE .

i N .E e as

&DB

CODENAME =

ICRPTRAN

HAFTIM =

EXTERNAL |
DFFILE =

. RISKLIB=

DOSELIB=
NANUC =
NIY = 6

. NPD = 2

NPTS =
NS = 1
NPDS =
U_activi
U_dose_u

" nDATT =

nuniqueN
&END
&INDATA
TITLE =
DIRECTOR
2016\,

~NPTS = 3

TDISK =
XSPACE =

AREA = 8
THICKO =

2262FEBREALTHICKNESS.RAD

'RESRAD-ONSITE',

S = 'ICRP107'.

*180 da s’

DCF= DCFPAK3 02',

'DOE STD-1196-2011 (Reference Person)',

'DCFPAK3.02 Morbidity
éDOE STD- 1196-2011 (Reference Person) ',
32,
3,
ty = pC1' ,
nit = 'mrem’ ,
2,
uc = 14 , -

'Ra-226. 15 pCi/g With Actual Cover 5cenar1o
Y_NAME =

2,
"', VERS =
'LoG',

'7.2',

68.36, o
1.5, o

SUBMFRACT = 0

LCZPAQ =

100, ,
Page 1

'C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS



2262FEBREALTHICKNESS .RAD

BRDL = 25,
T(l) = 0,
T(2) = .2,
T(3) = 10,
T(4g = 100,
T(5) = 300,
T(6) = 1000,
T(7g = 0,
T(8) = 0,

- T(9) =0,
T(10) =0

INHALR = 8400,
"MLINH = .0001,
ED =
SHF1
SHF3
FIND
FOTD
Fs = 1,
RAD_SHAPE (1)
RAD_SHAPE(2)
RAD_SHAPE(3)
RAD_SHAPE (4)
RAD_SHAPE%S)
RAD_SHAPE(6)
‘RAD_SHAPE(7)
RAD_SHAPE(8)
RAD_SHAPE(9)
RAD_SHAPE (10)
RAD_SHAPE(11)
RAD_SHAPE(12)
FRACA(L) = 1,
FRACA(2) 2732395,
FRACA(3)
FRACA(4§
FRACA(S
FRACA(6)
FRACA(7)

w
o

=anoan

50,
70.71068,

QOOOO0OO0O

0
0
0

2
2
1 \Il/ o

v OO KHEN I

- .

= w

Page 2




]

"STOR_T(7)

"~ DENSFL

DIFCZ

'/,‘DENsuz(S)

LSI = .5,
MLFD = .0001,
DM = ,

DROOT
FGWDW
FGWHH
FGWLW
FGWIR
STOR_T(1)
STOR_T(2)
STOR_T(3)
STOR_T(4)
STOR_T(5)
STOR_T(6)

uwnny

-

(I TR
S RARERNNNERR
Uie = @ = Ow =

STOR_T(8)
STOR_T(9)
FLOORL =

B

LN, ]

IS

TPCV = .
TPFL =
PH20CV )
PH20FL = .03,

DIFCV = ,000002,
DIFFL = .0000003,

i1
[
- - N

.05

HMIX
WIND

muan
N
-
oo

oMC = .3

EVSN = .0000007,
REVSN :
AVFG4

1e-10,

I
~
w
s
wawnon
e e e e . .

DENSUZ(

O

m

2

n

[ad

N

~

w

o’
wuannmn
(G IV V.V IV, ]

TPUZ(1)
TPUZEZ)
TPUZ(3)
TPUZ(4)
TPUZ(5)
EPUZ(1)
EPUZ(2)
EPUZ(3)
EPUZ(4)
epPuz(5)

S ] i)

NNNRONBBRADDS

SO T VO T I 1 O 1 1

.000002, -
2

2262FEBREALTHICKNESS . RAD
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Fcuz(l)
Fcuz(zg
Fcuz(3
Fcuz(4)
Fcuz(5)
Buzgl)
BUZ(2)
BUZ(3)
BUZE4)
BUZ(5)
Heuz (1)
chz(z;
Hcuz (3
Hcuz (4)
Hcuz(5) = 10,
INDPOPFLAG = 0,.
OFFDISTANCE(1l) = 250,
NUMDISTANCES = O,
AMBIENTTEMP = 10,
LIDHEIGHT = 1000,
SOURCEHEIGHT = 10,
AGVEG(1) = 0
AGVEGEZ) =
AGVEG(3) =
AGMILK (1)
AGMILK(2) .5
AGMILK(3) .5
AGMEAT(1) = 0
AGMEAT(2) .5,
AGMEAT(3) = .5,
BEEFDENSITY = .16
MILKDENSITY = .02

nmunmwun

nmuuwu
= a ® & = = & e = ®
OQOWWWWWNNNNN

wnuun

(WA RV RV, RV, RV, |

|
=
(=

(@ XV, EV, D)

[ (O A TR 1}

VIV~

4,
07

VEGLANDFRACTION = .0185,

1.5,
1.1,
.17,
.25,
.08,

—
m
~
|
(% [
wunnwa

-
]
<
.
w
/'
N
=

P

=

m

—

~

N

[ .
munpnno

N

w

.25

2262FEBREALTHICKNESS . RAD

NUCNAM = 'Pb-2104D', 'Ra-226+D', 'LAST',

DCACTUl = 100, 1E+34,

DCACTS = 100, 1E+34,
RLEACH = 2*0,
SOLUBKQ = 2%0,
SDENSCV = 1.5,
SDENSCZ = 1.5,
STHICKO = 10,

NSENA = 3,

NUM_SAMPS = 300, NUMVAR

UNCPPD = 1 ,

Page 4



-

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,

RTE3= - .0003, .001,

RTF1l= .01, .04, . :
SLPF1= 4.295087E-09, 8.36718E-06,

.SLPF2= 3.0825£-08, 2.822095E-08,

SLPF3= 3.44202E-09, 5.149498eE-10, .
SLPF4= 2.669116E-09, 3.853363€-10,
SLPF5= 3.44202E-09, 5.149498e-10,

T_SLPFRN=
1.5e-11, 3.7e-11,

T_KFACTR= 388, 188, 388, 188,

. &END

1.8e-12, .1.9e-13, 3.7e-12,

ZZGZFEBREALTHfCKNESS.RAD'

3E-15, 6.2E-12,

 Page 5
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. 226RaActualcover. tXt.REP
lgESRAD-ONSITE, version 7.2 T« Limit = 180 days 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\2262FEBREALTHICKNESS RAD
-Table of Contents

AAAAAAAAAAAAAAAAA
" Part I: M1xturg sums and Single Radionuclide Gu1de11nes
RIS I T I IR I ST IITIITIILLILLE3T

Dose Conversion Factor (and Re1ated) Parameter Summary ... 2
Site-Specific Parameter SUMMArY ........cevvvveenvannnnens 3
summary of Pathway Selections ..........cvevveuens eeiaanan -7
Contaminated Zone and Total Dose Summary ........ er e 8
‘Total Dose Components '
' - Time = 0.000E+00 .......... e e i tea e ier et e e 9
Time = 2.000E~01 ... iieiiriieninrerarannroninesnnnss 10
Time = LL000E+0L ... .veiiiniiiinninnnraionnnnes e 11
Time = 1.000E+02 ............. e P 12
Time = 3.000E+02 .......c0iiuiivinnrcvannrnns eer e - 13
Time = 1.000E+03 ..t iiintrirntrrinennnennnsenconnenns 14
Dose/Source Ratios.Summed Over All Pathways .............. 15 -
Single Radionuclide Soil Guidelines ..................... w15
Dose Per Nuclide Summed over A1l Pathways e, 16
soil Concentration Per Nuclide ................ e 16 ,
lgESRAD -ONSITE, Vversion 7.2 T« Limit = 180 days . - 02/03/2017 14:37 Page -
summary ;- Ra- 226 15 pCi/g W1th Actua1 Cover. Scenar1o o

File - : C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

' 2016\2262FEBREALTHICKNESS RAD

' Dpose Conversion ‘Factor (and Re]ated) Parameter Summaryr
Dosée Library: DOE STD- 1196 2011 (Reference Person) . -

0 s o * current °®
Base ~ ?* Parameter’ ‘ :
Menu-3 .- .. . . Parameter K ) , value# 3

/Case*. -* - Name

A-1 3 DCF 3 for externa1 ground ‘radiation, (mrem/yr)/(pCi/g) 3 _ 3

A-1 3 At-218 (Source: DCFPAK3.02) - t % 5.567E-05 3 -
5.567£-05 2 DCF1( 1) ! : o - ‘ ' o L
A-1 2® Bi-210° (Source: DCFPAK3.02) : % 5.473e-03 3
5.473e-03.3 DCF1( 2) . - - o -
A-1 3:8i-214 (source: DCFPAK3.02) . - % 9.135€e+00 3
9. 135E+00 3 DCF1C -3) ‘ o ' : L ,
A-1 ® Hg-206 (Source: DCFPAK3.02) - - 3.6,127e-01 3
6.127E-01 ® DCF1( 4) : _
A-1 3 Pb-210" (Source: DCFPAK3.02) , : 3 2.092e-03 3
2.092E-03 * DCF1( 5) : A
A-1 ® Pb-214 (Source: DCFPAK3.02) g 3 1.257E+00 ®
1.257e+00 ® DCF1( 6) . C : : :
A-1 3 pPo-210 (Source: DCFPAK3.02) - . . 3 5.641E-05 3
5.641E-05 ® DCF1( 7) . . ) . :

. A-1 3 po-214 (source: DCFPAK3.02) . 3 4,801E-04 3
4.801E-04 ®* DCF1( 8) _

. A-1 ?® po-218 - (Source: DCFPAK3.02) : . A ® 9,228E-09 3

.9.228E-09 ® DCF1( 9) : '

3.176E-02 3

A-1 3 Ra-226- (Source: DCFPAK3.02) : : s
3.176€E-02 3.DCF1( 10). o . . . )
T page 1
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A-1 3 Rn-218 (Source: DCFPAK3.02) . % 4,259e-03 °
4.259E-03 ® DCF1l( 11) '
A-1 '3 Rn-222. (Source: DCFPAK3.02) o ) -? 2.130e-03 ®-
2.130E-03 ® DCF1( 12)- : o ‘
A-1 3 T1-206 (Source: DCFPAK3.02) . % 1.278e-02 ¥
1.278e-02 ® DCF1( 13) ,
A-1 3 T1-210 (Source: DCFPAK3.02) RS % 1.677E+01 °
1.677E:01 3 DCF1( 14) L \ :
3 . . ) : . .
B-1 3 Dose conversion factors for inhalation, mrem/pCi: . 3 - 3
3 B . . . - ..
B-1 2 Pb-210+D ‘ o 3 4,017E-02 3
2.231E-02 * DCF2( 1) , B S "
B-1 3 Ra-226+D : B . _ -3 3,823e-02 ®
3.811e-02 3 DCF2( 2) - :
3 ) 3 3
D-1 3 ,Dose conversion factors for ingestion, mrem/pCi: “ 3 o d
b-1 * Pb-210+D : | - 3 1,026E-02 *
3.774E-03 ® DCF3( 1) o - o .
D-1 - ® Ra-226+D . oo ‘ v . 3 1,677E-03
1.676E-03 3 DCF3( 2)" Co s . ,
-3 ' N o B R . T
D-34 3 Food transfer factors: ' ' . 3 ‘ .3

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

D-34 3 pb-210+D , -8.000E-04
8.000e-04 ® RTF( 1,2 . , -
D-34 3 pPb-210+D , 11k/11vestock intake rat1o (pC1/L)/(pC1/d) 3.000E-04

3.000€-04 3 RTF(‘ 1,3) . o

D-34 2 ' ] :

D-34 ® Ra-226+D , plant/soil concentrat1on ratio, d1mens1on1ess ~4.000e-02 -3
4.000E-02 3 RTF( 2,1 ST

D-34 ® Ra-226+D , beef/livestock- 1ntake rat1o (pC1/kg)/(pC1/d}_ - 1.000E-03"
1.000e-03 * RTF( 2,2 o

D-34 ® Ra-226+D m11k/11vestock 1ntake rat1o (pC1/L)/(pC1/d)

1.000E—03 3~RTF(

|_I-

2,3)

\

“ p-§5 3 B1oaccumu1at1on factors, fresh water, L/kg

D-5 3 Pb 210+D

. Fish

3.000E+02 -3 BIOFAC( 1,1)

D-5 3 Pb-210+D

, crustacea and mo11usks

1.000E:02 s BrorFac( 1,2)

D-5

3

D-5 '? Ra-226+4D

, Tish

Yy
beef/11vestock 1ntake rat1o (pC1/kg)/(pC1/d)43

D1ant/soz] concentration -ratio, _dimensionless . * 1.000E-02 3

s 1.000E-03

3,000E402 *

1.000€E+02

5.000E+01
5.000E+01 ® BIOFAC( 2,1) R . <
" D-5 3 Ra-226+D , crustacea and mollusks o - 3 2.:500e+02 *
2.500E+02 ® BIOFAC( 2,2) t

IIiIIitiiiiiiiIiIiiIIIiI;IIiiIIIIIIIIIiiiiiIIIIIiiiiiIiiiiiiiIIIIIIIIIIIIIIIiiiIIIii

#For DCF1(xxx) only, factors are for infinite depth & area.
Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contr1but1ons

1RESRAD-ONSITE, Version 7.2 . T« Limit = 180 days 02/03/2017 14 37 Page
' ' Page 2
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Summary : Ra-226 15 pci/g with Actual Cover Scenario

File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\2262FEBREALTHICKNESS RAD

Site- Spec1 'F'IC Parameter Summar'y

0 y ' ' : : > user 3
Used by RESRAD . .3 Parameter o
Menu 3 - Parameter ) 3 Input * pefault *

(1f different from user input) 3 Name

RO11 ® Area of contamjnated zone (m**2) . : s

z 8.684E+02 ° 1."ooos+04 3
--- AREA : ' :
RO11 ® Thickness of contam1n§ted zoge (m) 3 1.500€E+00 3 2.000E+00 3
S - THICK : : '
RO11 * Fraction of contamination that is submerged ~* 0.000E+00 * 0.000E+00 ®
o - 3 SUBMFRACT T .
RO11 ® Length parallel to aqg1fer flow (m) : © 2 1.000e+02 * 1.000E+02 3
_—- LCZPAQ : - : :
RO11 * Basic radiation dose 11m1t (mrem/yr) - 3 2.500E+01 * 3.000E+01 °®
: --- BRDL : . :
RO11 ¢ T1me since placement of material (yr) - % 0.000E+00 3 0.000E+00 3
: -2 T ,
RO11 * Times for ca1cu1at1ons (%r%) -~ 3 2,000eE-01 ® 1.000E+00 ®
o - . T ) ce . . .
RO11 3 Times for ca1cu1ation§ (¥r%) o 3 1.000e+01 * 3.000E+00 ®
-—— . T , . i -
RO11 .® Times for ca1cu1ation§ (%rg) A R 3 1.000€E+02 % 1.000e+01 3
_—— TC o - S ) . S
"RO11 ® Times for calculations (%r%) ‘ .. % 3.000E+02 * 3.000E+01 3
ST L. T : TR T -
RO11 3 Times for ca]cu1ations (%r%) , ' ® 1.000e+03 * 1.000E+02 *
L --- o BT . ' _ : . R A
R0O11 ® Times for ca1cu1ations ({r;) ‘ o ' 3 not used 3 3.000E+02 3
LTt T o . S
RO11 8 Times for ca1cu1ations (%r%) ' ' " 3 not used 3 1.000E+03 3
_— . T - : :
RO11 3 T1mes for calcu1ation§ (¥r%) _ " 3 not used * 0.000E+00 3
_ —-- T -, o
RO11 3 Times for calculations (yr) ' ) - 2*’not used 2 0.000E+00 °®
S, T : : 3 T(10) . . oo
N 3

‘ ‘ ’ , , .
ROI2 * Initial principal rad1ong%1;de (pCi/g): Ra-226 * 1.500E+01 * 0.000E+00
s : , , .

RO12 ’-COncentrat1on in groundwater (pCi/L): Ra-226 * not used 3 0.000E+00 @
3 T 1( 2) o 3 3 3
. . - R 3 . E
R013 ® Cover- depth (m) ' ‘ 3 1.700E+00 * 0.000E+00 3
- -3 COVERO ' S T o
RO13 ® pensity of cover mate§1a1 (g/cm**3) - . ® 1.500E+00® 1.500E+00 3~
: --- DENSCV , ‘ S
. RO13 ® Cover depth eros1on rate (m/yr) B 3 0.000e+00 ® 1.000e-03 3 .
_——— VCV N .
RO13 2 pensity of contam1nat§d zone (g/cm**3) . 3 1.500E+00 * 1.500E+00 *
‘ ——— DENSCZ : ’
RO13 3 COntam1nated zone eros1on rate (m/yr). 3°1.000E-03 ® 1.000e-03 3
-——- vCz , -
RO13 ® Contaminated zone tota] porosity ' - % 4,000e-01 ® 4.000e-01 =*
-—— TPCZ : ‘
Page 3
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* RO13 *® Contaminated zone field capacity 3 2.000E-Ol 3 2.000e-01 3
-— FCCz ' ' '
.RO13 3 Contaminated zone~hyd£au1ic conductivity (m/yr) 2 1.000e-03 3 1.000e+01 *
o --- HCCZ . T
RO13 ® Contaminated zone b parameter 5 0.000e+00 * 5.300E+00 3
--- B ,
R013 3 Average annual wind sgeed (m/sec) 3 2.680E+00 ®* 2.000E+00 3
-—- WIND -
RO13 3 Humidity in air (g/m*:3) , 3 not used * 8.000E+00 3
- HUMID ‘ .
RO13 ® Evapotranspiration coefficient 3 5.000e-01 ® 5.000e-01 @
--- 3 EVAPTR o
RO13 3 Prec1p1tat1on (m/yr) ? 4.100e-01 ? 1.000E+00 3
-—= * PRECIP o _
RO13 ® Irrigation. (m/yr) . t ' 3 0.000E+00 3 2.000e-01 3
--- "3RI
RO13 3 Irrigation mode . 3 overhead 32 overhead 3
. Coee- . ® IDITCH »
RO13 * Runoff coefficient . ‘ 8 2.000E-01.° 2.000E-01 ®
-—— RUNOFF . o
RO13 * watershed area for nearby stream or pond (m**Z) * 1.000E+06 * 1.000E+06 *
——— WAREA : L
RO13 * Accuracy for water/so;] computations . ® 1.000e-03 * 1.000e-03 ®
- \ --- .. ® EPS ) : ] \ \
A » s ‘ _
R014 3 pensity of saturated zone (g/cm**3) 3 1.500E+00 * 1.500€+00 ®
-—= DENSAQ . -
RO14 3 saturated zone total goros1ty , * 4.000eE-01 ® 4.000€e-01 @
' - TPSZ - - , A :
RO14 * saturated zone effect;ve porosity ' 2 2.000E-01 * 2.000E-01 °
: -—- EPSZ : . . ' :
RO14 * saturated zone field gapac1ty . % 2.000e-01 ® 2.000€E-01 @
T m—— FCSZ . ' _ .
RO14 2 saturated zone hydrau11c conduct1v1ty (m/yr) % 1.000eE+02 * 1,000e+02
- HCSZ : -
RO14 ° saturated zone hydrau11c gradient - ' 3 2.000E 02 ® 2.000E-02 3
. --- HGWT ' ' ‘ .
RO14 3 Saturated zone b paraTeter _ s 5.300E+00 % 5.300E+00 ®
. ’ -—- BSZ ' R
R014 3 water tab]e drop rate (m/yr) , 3 1.000e-03 ® 1.000€e-03 ®
. -—— VWT ) ’
RO14 ® well pump intake deptb (m below water table) 3 1.000eE+01 ® 1.000E+01 2
,  m=- DWIBWT . '
RO14 s Mode1 Nond1spers1on gND) or Mass- Ba1ance (MB) 3 'ND * ND 3
. -——- MODEL '
“'RO14 3 We11 pump1ng rate (m**3/yr) ‘ . . 3 2.500E+02 ® 2.500E+02 @
3 T \ . -3 . 3 R B‘
3 ) ‘ - .
1RESRAD-ONSITE, Version 7.2 - ‘T« Limit = 180 days 02/03/2017 14:37 pPage
4 .

Summary : Ra-226 15 pC1/ with Actual Cover Scenario
File  C: \USERS\BRIAN%DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\2262FEBREALTHICKNESS RAD

Site-Specific Parameter Summary

(continued) ) :
0 3 ‘ . 3 User’ 3 8

Used by RESRAD - 3 parameter ' ‘
Menu 2 Parameter *  Input 3® pefault 3
(1T different from user input) * Name , :

Page 4



B . . 1 . .

RO15 °®

'RO1S *

RO15 3
RO15 @

"RO1S5 ?

RO15 *
RO15 @
RO15 3

RO16 3
RO16 °®
RO16 3

 RO16°2

RO16 3
RO16 *

“RO16 *°.
RO16 *

RO16 3

' RO16 3
~ RO16 °
" RO16 ® -

3 -

RO17 -3
RO17 3

RO17 ®
RO17 *
" RO17 ' ®

ROL7 @
RO17 ®
RO17 *

Shape factor flag, external gamma

. 226RaActualcover tXC.REP . . . .

Number of ‘unsaturated zone strata
3

Unsat. zone 1, thickness (m)'
=== * H(D)

Unsat. zone 1, so11 density (g/cm**3)
C e s DENSUZ(l)
Unsat. zone 1, total porosity
——— 3 TPUZ(L)
Unsat. zone 1, effective porosity
-—— 8 EPUZ(l)
Unsat. zone 1, field capacity
T o--- -3 FCUZ(l)
‘Unsat. zone 1, soil-specific b parameter
—== 3 BUZ(1)
Unsat. zone 1, hydraulic conduct1v1ty (m/yr)

m-- s HCUZ(l)

3
D1str1but1on coeff1c1ents for Ra 226

contaminated zone (cm**3/g) :
-=- 3 pCNuUCC( 2)
unsaturated zone 1 (cm**3/g)
——— 3 pCNucu( 2 1)
saturated zone (cm**3/g)
--- 3 DCNUCS( >0
Leach rate (/yr)
'7.289E-36 3 ALEACH( 2) .
solubility constant - ,
not used 3 SQLUBK('Z)
3

D1str1but1on coeff1c1ents for daughter Pb-210

Contam1nated zone (cm**3/g)
- 3 pCNucc( 1)
Unsaturated zone 1 (cm**3/g)
-—- 3 DCNUCU( 1, 1)
saturated zone (cm**3/qg)
-——— : 3 pCNUCS( 1) -
Leach rate (/yr) _
7.270e-04 ® ALEACH( 1)
solubility constant
not used 3 soLuBK( 1) -
3
Inhalation rate (m**3/yr)

-—- 3 INHALR
Mass-loading for inhalation (g/m*%3)
amm ® MLINH

Exposure duratibn :

3

shielding factor, inhalation
--- 3 SHF3
shielding factor, external gamma
— 3 SHF1
Fract1on of time spent indoors
--- 3 FIND
Fraction of time spent outdoors (on site)
-—- 'FOTD

Page 'S5

©C O R KB R

R B O N A W B o

Y S N N T

N R

.000E+00
.500E+00
.000E-01
.000E-01
.000E-01
.300E+00
.000E+01

.000E+34
.000E+34
.000E+34
.000E+00
.000E+00

/ .

.000E+02
.000E+02
.000E+02
:000E+00
.000E+00

.400E+03
.000E-04
.000E+01
.000E-01
.000E-01
.000E+00
.000E+00
.000E+00

O o B Bk R

= N UV N A~ W R o -

R NN S TR s R >:

O O N N N

. 000E+00
. 500E+00
.000E-01
.000E-01
.000E-01
.300E+00
.000E+01 3

.000E+01
.000E+01
.000E+01
.000E+00
;000?+00

.000E+02
.000E+02
:000E+02
.000€+00
.000E+00

.400E+03 * -
.000E-04
.000E+01
.000E-01
.000E-01
.000€-01
.500€-01
.000E+00
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>0 shows circular AREA. FS

RO17 ® Radii of shape factor ,array (used if FS = -1): 9 3 : 3
‘RO17 3 outer annular rad1us (m), ring 1: . ® not used 3 5.000e+01 ®
. -——- . RAD SHAPE( 1 .
RO17 ®* outer annular radius (m), ring 2: > not used 3°7.071E+01 3
. --- . ° RAD_SHAPE( 2) ,
. RO17 * oOuter annular rad1us (m), ring 3: % not used * 0.000E+Q0 @
-—- .. ® RAD_SHAPE( 3)
R0O17 ® '~ Outer annular rad1us,(m), ring 4: ® not used 3 0.000E+00 3
--- . RAD_SHAPE( 4) ' u
RO17 * outer annular rad1us {m), ring 5: ® not used * 0.000E+00 3
. --- _ 3 RAD_SHAPE( 5) CoL .
RO17 3 outer annular rad1us (m), ring 6: ® not used 3 0.000E+00 3
- RAD_SHAPE( 6) ) :
R017 * outer annular radius m), ring 7: 3 not used * 0.000e+00 3
e RAD_SHAPE( 7) - ‘
RO17 ®* outer annular radius (m), ring 8: : ® not used * 0.000E+00 3
: --- . ® RAD_SHAPE( 8) - ' '
RO17 *  oOuter annular rad1us (m), ring 9: ® not used °*® 0.000E+00 3
’ -— . RAD_SHAPE(_9) , -
RO17 3  oQuter annu1ar‘radius (m), ring 10: * not used *° 0.000E+00 ®
: -—-- : RAD SHAPE(lO) ’ '
RO17 ®  oOuter annular radius m), ring 11: ‘ % not used 3 0.000E+00 3
C——— ® RAD_SHAPE(11) B - : o
RO17 * ‘outer annular radius {(m), ring 12: : 3 not used 3 0.000E+00 = .
- s RAD_SHAPE(lZ) ’ C o o ‘
s . C . : i ] 3 8.
. 3 . “ . N
l?ESRAD—ONSITE Version 7.2 T« Limit 180 days 02/03/2017 14:37 Page

Ssummary : Ra- -226 15 pCi/g with Actual Cover Scenario ’
File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\2262FEBREALTHICKNESS RAD /

site-SpecifiC’Parameter summary

(continued) ‘
0 3 _ ' C® User 3 : 3
Used by RESRAD 3 Parameter - o ‘
Parameter . , 3  Input 3 Default °*
(If d1fferent from user 1nput) Name . :

RO17 3 Fractions of annular areas within AREA: 3 3 o 3
. 3 ) T,

RO17 *  Ring 1 . FRACAC D) * not used ° 1.000E+00 *
RO17 2 Ri?% 2 s FRACAC 2) - ¥ not used °* 2.732e-01 ®
RO17 ® Rigg 3 s FRACAC 3)' 3 not used * 0.000e+00 2
RO17 ® Rigg 4 s FRACAC 4 ® not qsed * 0.000E+00 3
RO17 3 Rigg 5- ?:FRACA('S)A : not.useq 3‘0.OOOE+00 3
‘RO17 3 Rigg 6 s FRACAC 6) " ? not used °* 0.QOOE+OQ 3
RO17 3 RiTg 7 . , FRACA('7) * not used .’ 0.000E+00 *
RO17 * . RiTg 8 > FRACAC 8) 3_po§ used * 0.000E+00 *
RO17 3 Ring 9' ~ Pége 6 % not used 3 0.000E+00 °?
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= * FRACA( 9 _ v .
RO17 2 - Ring 10 . (10) : 3 not used * 0.000E+00
T - FRACA . :
RO17 *  Ring 11 . an : % not used * 0.000e+00
: ---. _ FRACA :
~RO17 ® Ring 12 . , : * not used 3 0.000E+00
., --- FRACA(12) \ .
. ' - 8 .
RO18 * Fruits, vegetables ang gra1?1§onsumpt1on (kg/yr) 3 not used * 1.600E+02
. -——- DIET :
R018 2 Leafy vegetable consumpt1on((§g/yr) ® not used ® 1.400E+01 -
- IET(2 .o : :
RO18 * Milk consumption (L/yg) TE3) S 3 not used 3 9.200E+01
_ --- DIET : ‘ o
: RO18 ?* Meat and pou]try consumpt1024§kg/yr) : ® not used * 6.300E+01
——- DIET ‘ : o
-RO18 2® Fish consumpt1on (kg/zr) ) , ® not used 2 5.400e+00
. ) -—- DIET o ’ : . :
R018 * other seafood consump§1on (%g{yr) " . % not used 3 9.000E-01
. L o= : DIET
RO18 ®* Soil ingestion rate (g/yr) - s - # 3.650E+01 ® 3.650€+01
- SOIL : : o
RO18 2 prinking water intake (L/yr) . ’ 3 not used 3 5,100E+02°
- - DWI ‘ '
RO18 ® contam1nat1on fract1on of dr1nk1ng water 3 not used * 1.000€E+00
Z-- FDW .

RO18 3 COntam1nat1on‘fractiog of "household water ® 1.000e+00 ? 1.000E+00
i Cem= FHHW. ' ‘
R018 ® Contamination fraction of livestock water . = 2 not used * 1.000E+00°

--- FLW . . S :
"RO18 * contamination fractidn of irrigation water 3 not used 3 1.000E+00
' --- FIRW S < . <
RO18 * Contamination fraction ofgaquat1c food ~® not used * 5.000€-01.
R018 3 Contamination fraction of pTant food ' 3 not used . 3-1 L
=== 3 FPLANT -
AR018 2 contamination fraction of meat . - ® not used- 3-1
' --- S FMEAT. :
RO18 3 contamination fraction of milk: - : ® not used 3-1
--- ' ® FMILK o
3 . 3 3
- 3 e i . .
RO19 *. Livestock fodder 1ntake fog meat (kg/day) - ® not ‘used 3 6.800E+01
. --- "LFI e . -
RO19 s Livestock fodder 1nta§e fog milk (kg/day) ® not used 3 5.500E+01
-— © 3 LFI : : :
RO19 * Livestock water 1ntake forsmeat (L/day) : ® not used * 5.000E+01
o --- LW o .
RO19 ® Livestock water 1ntak§ for6m11k (L/day) ' ® not used * 1.600E+02
--- LWI ‘ : :
RO19 * Livestock soil 1ntake3(kg/day) ‘ # not used’ * 5.000E-01
e o1 ,
"RO19.3 Mass loading for fo11gr Eepos1t1on (g/m**3) 3 not used * 1.000E-04
» - MLFD ‘
RO19 3 pepth of soil mixing Tayer (m . © 3 1.500e-01 ® 1.500€e-01
RO19 2 Depth of roots (m) . oo -~ % npot used * 9.000E-01
- DROOT ’ : . o
RO19 #* Drinking water fract1gn from ground water % not used * 1.000E+00
: , -i- FGWDW :
R019 3 Household water fract;onGxﬁom ground water 3 1.000E+00 * 1.000E+00
_—— = H. . .
. ' Page 7
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RO19 *® .Livestock water fract;on from ground water  not used * 1.000E+00 ?
--- FGWLW ' -
RO19 ® Irrigation fraction from ground water " 2 not used 3* 1.000E+00 *
--- ® FGWIR ' , '
3. . 3 3 o 3
. 3 ) . .
R19B * wet-weight crop y1e1d for Ton Leafy C(kg/m*%2) ® not used * 7.000E-01 3
) --- YV .
R198 * wet weight crop y1e1d for Eeafy (kg/m**Z) ~?* not used  * 1.500E+00 3
- YV ! . .
R198 ° wet weight crop y1e1d for(ggdder (kg/m**2) ® not used * .1.100E+00 °®
e Yv ' - .
R198 * Growing Season for NQ"‘L%i§Y (years) - 3 not used * 1.700e-01 3
-=- TE o : ‘
R198B ® Growing Season for Lgafy 5 (years) B 3 not used % 2.500E-01 3
--- TE . ' : '
R198 °? Grow1ng Season for ngder('3 (years) ' ® not used * '8.000E-02 °
--- E . : R
lgESRAD -ONSITE, version 7.2 T« Limit = 180 days - 02/03/2017 14:37 Ppage -

summary : Ra-226 15 p C1/% with Actua1 .Cover Scenario
File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\2262FEBREALTHICKNESS RAD

Site-specific Parameter Summary

(continued) _ :

0 3 o 3 - User 3 ) 3
Used by RESRAD = ~ - .* Parameter o '

Menu ® Parameter 3  Input ¥ pefault °*
Name ' :

(xf different from user input) @

Non- Leafy . - a

R198 * Translocation Factor for

CAIR

Page 8

not used 3 1.000E-01 3
-t -2 TIV(D) :
R198 3 Trans]ocat1on Factor gor %§§fy o -~ % not used ? 1.000E+0Q0 ?
- TIV o , A
R198 ? Translocation Factor for Eggder : . - ® not used * 1.000E+00 ®* .
: - TV o '
R198 ® Dry Foliar Interceptign Frag};on for Non-Leafy ® not used * 2.500E-01 °
--- RDRY :
R19B * Dry Fo1iar_1ntercept1gn Fragg;on for Leafy ® not used *® 2.500E-01 ®
——— RDRY ~ _
R198 '8 Dry.Foliar.Interceptign Fragggon for Fodder - ® not used 3 2.500E-01 °
. -——— ’ RDRY : '
R198 ® wet Foliar Intercept1gn Fra%igon for Non-Leafy * not used * 2,500E-01 3
S - RWET ‘ L
« R19B * wet Foliar Intercept12n Fragg;on for Leafy ? not used . * 2.500e-01 ®
: ~—- RWET : S
R198 * Wet-F011ar'Interceptign Fragg;on for Fodder . -* not used * 2.500E-01 3
. - RWET
R198 2 ‘weathering Removal Constant for vegetat1on ' ® not used * 2.000E+01 °
. --- WLAM . . s
. 3 3 » - .
cl4 3 c-12 concentration 1n3wa{§r .(g/cm**3) - 3 not used * 2.000E-05 3
. -—— Cl2WTR
~Cl4 3 c-12 concentrat1on in coggam1nated soil (g9/9) 3 not used ° 3.000E-02 3
--- cli2cz ‘ '
Cl4 3 Fraction of vegetat1on carbon from soil ® not used * 2.000e-02 ®
== CSOIL '
Cl4 3 Fraction of vegetat1on carbon from air ® not used * 9

.800E-01 3



cl4
cl4
c14
c14
cl4

STOR
STOR
STOR
STOR
STOR

STOR

STOR
STOR
STOR
STOR

RO21
RO21
RO21
RO21

RO21

RO21

" RO21

RO21
RO21
R021
'RO21
RO21

3

226RaActua1cover Ixt.REP

C-14 evasion layer th1ckness in soil (m)

c-14 evasion flux rate from soil (l/sec)
—-——— 3 EVSN

c-12 evasion flux rate from soil (1/sec)
—— REVSN

Fraction of grain in beef cattle feed
-——- 3 AVFG4

Fraction of grain in milk cow feed
-——— 3 AVFGS

Storage times of contaminated foodstuffs (days):

Fruits, non- 1eafy vegetab1es, and gra1n

--- 3 STOR_T(1)
Leafy vegetab1es :
- -3 STOR_T(2)
Milk .
--- * STOR_T(3)
Meat and poultry
.= : ® STOR_T(4)
Fish . - ..
--- 3 STOR_T(5)
Crustacea and mo1lusks
--- 3 STOR_T(6)
well water _
-—- ‘ : $ STOR_T(7)
surface water ‘ .
-— 3 STOR_T(8) . _
Livestock fodder : R
--- j * STOR_T(9)

3
Th1ckness of bu11d1ng foundat1on (m)

--- R
Bulk density of bu11d1ng foundat1on (g/cm**3)
-—- 3 DENSFL
Tota1 porosity of the cover material
-— PCV :
Total poros1ty of the bu11d1ng foundation
--- TPFL

volumetric water content of the cover mater1a1

——- .3 PH20CV

volumetric water content of the foundat1on
-——— © 3 PH20FL

D1ffus1on coeff1c1ent for radon gas (m/sec)

1n cover material )
-—-- 3 DIFCV
in foundation material
-—- 3 DIFFL .
in contaminated ‘zone soil .
--- 3 DIFCZ
Radon vertical dimension of mixing (m)
--- 3 HMIX:
Average building air exchange rate (1/hr)
RE .

R0O21 ® Height of the building (room) (m)

--- 3 HRM

RO21 * Building interior area factor
code computed (time dependent) -3 FAI
R021 3 Bu11d1ng depth below ground surface (m)

Page 9

S P RPN NN PR R R

not used

not used

‘not used
not used

not used

.400E+01
.000E+00
.000E+00
.000E+00
.000E+00
. 500E+01
not used

not used
4.000€-01

not used
‘5.000E-02

not used’

2.000E-06

. not used
'Z.QOOE—064

2. 000E+00
not used
not ‘used
not used

not used

.000€e+00

.000E+01

.D00E+00 .

w

N0 =N W

= O N UV NN W N

A R R NN N R B

Y - L

.000E-01 * .
.000E-07
.000E-10
.000E-01 2.
.000E-01

.400E+01
.000E+00

.000E+00
.000E+01
.000E+00
.000€e+00
.000E+00 . *
.000E+00
. 500E+01

.500€E-01
.400E+00
.000E-01
.000E-01 *
-000E-02 ?

.000E-02 =

. O00E-06 .
.000E-07
.000E-06
.000E+00
.000E-01 3
.500E+00
.000E+00
.000E+00



226RaActualcCover. txt.REP ’
code" computed (time dependent) ® DMFL :
R0O21 3 Emanating power of Rn-222 gas 3 2.500e-01 ®* 2.500e-01 °®
--- 3 EMANA(L) . .
RO21 3 Emanat1ng power of Rn-220 gas 3 not used 2 1.500eE-01 3
-== 3 EMANA(2) oo :
3 ) 3 3 3
. 3 . . :
TITL ® Number of graphical time points 2 32 3 --- 3
: --- NPTS - ) :
1§ESRAD-ONSITE, version 7.2 T« Limit = 180 days 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\2262FEBREALTHICKNESS RAD

Site-Specific Parameter 5ummary'

(continUed) , . :
0 3 ‘ : ’ 3 - user . 3 - 3
Used by RESRAD 3 Parameter '
- Menu 3 Parameter 3 Input ® Default 3
(If different from user input) 3 Name .

TITL ° Maximum number of intggration points for dose  °® 17 3 - s
--- LYMAX . i ’ :

CTITL * maximum number of integration points for risk 3 1 e 3
- 3TKYMAX -

iiiiIiiiiiiiiIIiIIiiIiiiiiiiiiiiiiIIIIIiIIiIiiiiiiIiIiiiiiiiiiIIiiiitIIIIIiIIiIIiIII
IiIIiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

Al

" S éummary of Pathway Selections

pathway oo oo 2 User Selection

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

1-- externa1 gamma 3 active
2 -- inhalation (w/o radon)® | active
' 3 -- plant ingestion - 3 suppressed -
4 -- meat jngestion .3 suppressed
5 -- milk ingestion ‘3 - suppressed
. 6 -~ aquatic foods. 3 suppressed
7 -- drinking water 3 " suppressed
8 -- soil ingestion .3 active
9 -~ radon 3o act1ve

ind peak pathway dose

1§E§RAD-0NSITE Vers1on 7.2 T« Limit = 180 days - 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 ANALYSTS
2016\2262FEBREALTHICKNESS . RAD ) ,

Contaminated zone Dimensions Initial soil Concentrations, pCi/g
AAAAARARAAAAAAAAAAABAAAAAAAA AAAARAAAAAAARAAAAAAARAARAARAARRAAAA
. Area: 868 36 square meters Ra-226 1.500E+01 -
Thickness: 1.50 meters - :
0Cover Depth: ~ 1.70 meters

Tota1 Dose TDOSE(t),erem/yr
. page 10



226RaActualCover.txt.REP

Basic Radiation Dose Limit =.2.500E+01 mrem/yr

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

t (years): 0.000E+00 2.000E-01 1.000E+01 1.000E+02 3.000E+02 1.000E+03

TDOSEgtg: 1.115e-03 1.115e-03 1.110e-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 2.891€e-05

- OMaximum TDOSE(t): 1.115E-03 mrem/yr at t = 0.000E+00 years

ISESRAD ONSITE, Version 7.2 T« Limit = 180 days 02/03/2017 "14:37 Page

summary : Ra- -226 15 pC1/g with Actual Cover Scenario
File ~~ : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS®
2016\2262FEBREALTHICKNESS RAD

Total Dose Contr1but1ons TDOSE(H, p t) for Ind1v1dua1
Rad1onuc11des (i) and Pathways (p)

As mrem/yr and Fract1on of Total Dose At t = -
0.000E+00 years
0 , water Independent Pathways (Inha1at1on
excludes radon)

0 Ground ‘ Inha1at1on . Radon " . Plant
Meat o midk soil
_Radio- AAAAAAAAAAAAAAAA ~AAAAAAAAAAAAAARA ~ AAAAAAAAAARAAAAA  AAAAAAAAAAAAAKAA

" AAAAAARAAAAAARAAA  AAAAAAAAAARAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract mrem/yr fract.
. mrem/yr fract. mrem/yr fract. mrem/yr fract., -
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA - AAAAAAAAA AAAAAA "AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAARAA AAAAAA AAAAAAAAA AAAAAA
- "Ra-226 1.542E-06 0.0014 0.000E+00 0.0000" 1 113E 03 0.9986 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 O N
Irfffft TITILLLLT LEL01F ILTELILIT f1117% iiitiiiII Ittt IIIiIiiiI IIIIII‘
ITrTifefs £I17fF fIfLLfffT fiffff Iifffffil ifffit 1
Total 1.542e-06 0.0014 0.000E+00 .0.0000 1.113e-03 O. 9986 0 000E+00 0. 0000
8.000E+00 0.0000 O. OOOE+00 0.0000 0.000E+00 O. 0000 - . '

Total Dose contr1but1ons TDOSE(1,p t) for Ind1v1dua1
Radionuciides (i) and..Pathways (p) oo
" As mrem/yr ‘and :Fraction of-Tota1 Dose At t =
0.000E+00 years : o ’ s
0 ‘ e . ' water Dependent Pathways
0. . water Fish Radon . ‘ - Plant
Meat MiTk . All pathways*
Radio- AAAAARRAAAAAAAAA - AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAARARAARAAA

AAAABAAAARAAAAAAA  AAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA

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

ABAAAAA AAAAAAARA AARAAA AARAAAAAAA AAAAAA  AAARAAAAA AAARAA AAAAAAAAA AAAAAA
ARAAAAAAA AARAAAA ~ AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 - 0.000E+00 0.0000 °
0.000E+00 0.0000 0.000eE+00 0.0000 1.115e-03 1.0000 » .

tittfis iiiffftts tifiic tfrifiiiif fftii IfIfff1ry ffffty Irffffrisr Ifffi:

O CIffffffiy 1IffEE O ffffffEer ffffff fifffRfER ffffft

- Total 0.000E+00 0.0000 .0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 °
0.000E+00 0.0000 0.000E+00 0.0000 1.115E- 03 1.0000 o
0*sum of all water independent and dependent pathways.
1RESRAD-ONSITE, Version 7.2 T« L1m1t 180 days 02/03/2017 14:37 Page
"10

Summary : Ra-226 15 pCi/g with ActuaT Cover Scenario

File : C:\ USERS\BRIAN%DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS )
2016\2262FEBREALTHICKNESS RAD 1

Page

J



226RaActua1Cover txt.REP

Total Dose COntr1but1ons TDOSE(1,p, t) for Individual
Rad1onuc11des (1) and Pathways (p) .
. As mrem/yr and Fraction of Total Dose At t =
2.000E-01 years .
0 water Independent Pathways (Inhalation.
excludes radon) ‘ . '
0. . Ground : Inhalation . Radon ' Plant
Meat ' Milk 8011 o e
Radio-_ AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

AARAAARAARAARAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

Nuclide mrem/yr- fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
mrem/yr ~ fract.” mrem/yr fract. mrem/yr fract. AT
AAAAAAA AAAAAAAAA "AAAAAA AAAAAAAAA AAAAAA  ABAAAAAAA AAAAAA  AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA o

Ra-226 1.542e-06 0.0014 0.000E+00 0.0000 1.113e-03 0.9986 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000€E+00 0.0000 o .
$I7181T fiffft1tt $EEXET LELLEXTTT fL1fff IfTiiffff fEfixy ffRfffYiY ifffix
frfffffif fiffft fEfff113% fffftf ITIfffffff iTiiif

Total  1.542€-06-0.0014 0.000E+00 0.0000 1.113E-03 0.9986 0.000E+00 0.0000
0. OOOE+00 0 0000 0.000E+00 0.0000 O. 000E+00 0.0000

0
Total Dose Contr1but1ons TDOSE(i,p,t) for Individual
Radionuclides (1) and Pathways (p) :
As mrem/yr and Fract1on of Tota1 Dose At t =
2.000E-01 years
0 ' . o : watér Dependent Pathways
0 o water - Fish Radon P1ant '
mMeat o Milk .;.......;...A”..PathwaYS* N
_Radio- AAAAAAAAAAAAAAAA = AAAAAAL ABRAAAARARAAAAAA

TR ..‘.. e 00 00 a8 04 s s ve as

. / .unnnf. A A | A |
Nuclide mrem/yr: fract. = mrem/yr fract. mrem/yr fract. mrem/yr fract. ‘
mrem/yr fract. mrem/yr fract.  mrem/yr fract. . :
AAAAAAA AAAAAAAAA AAAAAA_ AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAARAAA AAAAAA
.

AAAAAAAAA AAAAAA AAAAARAAA AAAAAA
© Ra-226" 0. 000E+00 0. 0000 0 000E+00 0.0000 .0.000E+00 0.0000 - 0.000E+00 0.0000
0.000E+00 0.0000 0.000€e 0.0000 - 1,115E-03 1.0000 . Co .
1ffi1it iiiiiiiii IIIIii IiiittiII Ifffft fIififffif fffffyr Iffffiiiy f1fff1
Tifffifts frxiit fifffffff ririif ffriEiiif fitifr
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 O. 0000 0.000E+00 0.0000
0.000e+00 0.0000 0.000E+00 0.0000 1.115€-03 1.0000 :
0*sum of all water independent and dependent pathways.

%TESRAD ONSITE version 7.2 T« Limit = 180 days. ) 02/03/2017 14:37_.Page'»

fSummary : Ra 226 15 pCi/g with Actua1 Cover Scenario .
File - : C: \USERS\BRIAN%DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\2262FEBREALTHICKNESS RAD

Total Dose Contributions TDOSE(1 p,t) for Ind1v1dua1
" Radionuclides (i) and Pathways (p)
As mrem/yr and. Fraction of Total Dose At t =
1.000E+01 years ' L
0 water Independent Pathways (Inhalation
exc]udes ‘radon) : : : '
0 ) Ground : Inhalation o Radon Plant
Meat Milk ...50i]
‘Radio- AAAAAAAAAAAAAAAA ~AAAAAAAAAARAAAAA AAAAARAAAAAAAARA  AAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA

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

AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AABRAAAAAA AAAAAA AAAAAAAAA ARARAA

AAAARAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Ra- 226 1.536E-06 0.0014 0.000E+00 0.0000 ;.IOSE -03 0.9986 0.000E+00 0.0000
Page 1



226RaActua1Cover . tXt.REP
0.000E+00 0.0000 O. 000E+00 0.0000 0.000e+00 0.0000
titiiit fftff885% Ixifft Irririifd ftifritr fftfiirii fiftti IIiiitIiI IIiIiI
fiftiiffs fiffff ffITiifft fiffix - ffffffiii fEffft
Total 1.536e-06 0.0014 0.000E+00 0.0000 1.108e-03 0.9986 0.000E+00 O. 0000
8 .000E+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 )

Total Dose COntr1but1ons TDOSE(1 P, t) for Individual

Radionuclides (1) and Pathways (p)

. As mrem/yr and’ Fraction of Total Dose At t =

1.000E+01 years
0 . ‘ water Dependent Pathways

0 water F1sh Radon . Plant

- Meat o MiTK ... All Pathways* e e e s e e s

Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA -

AARAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA :
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract mrem/yr fract.
mrem/yr fract. mrem/yr fract. _mrem/yr fract,
AAAAAAA ARAAAAAAA AAAAAA - ABAARAAAA AAAAAA AAAAAAAAA AAAAAA  AAAAAAARA AAAAAA
AARAAAAAAA AAAAAA  AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA S
Ra-226 0.000E+00 0.0000 O. 000E+00 0.0000 O. 000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000. 0.000E+00 0.0000 1,110e-03 1.0000 ' -
o Iffffif ITIIFILIL Ifffid 1ititfiie 11tft IIiiIIIIi IITELT  IITIXTILS IIIIII
frriifefs f1f88F IXiffffff iififf fiEfiEfEE ffriif
Total  0.000E+00 0.0000 - 0.000E+00 0.0000 0.000E+00 0.0000  0.000E+00 0.0000
0.000E+00 0.0000 '0.000E+00 0.0000 1.110E- 03 1.0000 - ‘ .
0*sum of all water independent and dependent pathways. : '
%gESRAD ONSITE, version 7.2 T« Limit = 180 ‘days 02/03/2017 14;37 Page

Summary : Ra-226 15 pci/g with Actual Cover Scenario S
‘File i C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\2262FEBREALTHICKNESS RAD

" Total Dose Contr1but1ons TDOSE(1 P, t). for Ind1v1dua1
Rad1onuc11des (1) and Pathways (p). -
'As mrem/yr and Fraction of Total .Dose At t =
. 1.000E+02 years T _ 3
0 water Independent Pathways (Inhalation
excludes radon) : - N : :
0 - Ground Inhalation Radon Plant
7 Meat Milk . S01] e g st
RadiO* AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

AARAAAAAAARAARAA  AAAAAAAAAARAAAAA : .
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. ~ mrem/yr fract.
mrem/yr ~fract. _ mrem/yr - fract. mrem/yr -fract, e e e
(ARAAAAA AAAAAAAAA AAAAAA  AAAAAAAAA AAAAAA ~ AAAAAAAAA ARKAAR AAAARAABRA AARAAA
AAAARAAAA ' ’

AAAAAA  AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA . ’ ot
Ra-226 - 1.477€-06 -0.0014 0.000E+00 0.0000 1.066E-03 0.9986 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000° 0,000E+00 0.0000 . o :
Ifffter Txifffdfs IITI1f fETEITLSf LLIT1L fEfPRfiff fifiif fEfITERER fiifff
TiEfiffss fiifir fEfPfRILE fEPffY fETEIILL fEffEE R ‘
Total 1.477E-06 0.0014 0.000E+00 0.0000 1.066E- 03v0.9986 0.000e+00 0.0000 -
8.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 . ‘

Total Dose Contributions TDOSE(i,p,t)- for Ind1v1dua1
Rad1onuc11des (i) and Pathways (p) o
As mrem/yr and Fraction of Total Dose At t =-
1.000E+02 years ' . b
0 - water Dependent Pathways
0 water " Fish Radon . Plant
Meat Milk AN Pathways* o
_Radio- AAAAAAAAAAAAARAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

ABAAAAAAAAAAAAAA  AAAAAAARAAAAAAAA .
Nuclide mrem/yr fract. mrem/yr fract.. mrem/yr fract. mrem/yr fract.
Page 13 .



226RaActualCover. txt.REP "
mrem/yr fract. _ mrem/yr fract. _mrem/yr fract.,
ABRAAAAA AAAARAAAA AAAAAA ~AAAAAAAAA AAAAAA AAAAAAAAA AAARAA  AAAAAAAAA AAKAKA

AAAAARAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0..000E+00 0.0000 0.000E+00 0.0000
0.000€+00 0.0000 ©.000E+00 0.0000. 1.067E-03 1.0000 . L )
1111111 rifitittt 1riift ifrfiritt fITTEL ffffTiiii ffffft ffffffiit pfftts
tiffftifs tiffff ffffiiiif fffifr fffffiiir fifffx

Total 0.000€+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 -1.067E-03 1.0000 .

0*sum of all water independent and dependent pathways.

1RESRAD-ONSITE, Version 7.2 T« Limit = 180 days 02/03/2017 14:37 pPage
13 - : :

Ssummary : Ra-226 15 pCi/g With Actual Cover Scenario A

File : C:\USERS\BRIAN DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

2016\2262FEBREALTHICKNESS RAD

Tota1 Dose Contributions TDOSE({, p t) for Ind1v1dua1
Rad1onuc11des (i). and Pathways (p)

As mrem/yr and Fraction of Total Dose At t =
3.000E+02 years ‘ o Co
0 ’ “water Independent pPathways (Inhalation
excludes. radon) ' . e
o . ' Ground . Inhalation ‘Radon - . Plant

Meat o Milk ... 801l B :
Radio- AAAAAAAAAAAAAAAA ~ AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAARAARA
ARAAARAAAAAAAAAAA

AAAAAAAAAAAAAAAA . AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr.. fract. mrem/yr fract. mrem/yr fract.
mrem/yr -fract.  mrem/yr fract. mrem/yr fract.
 AAAAABA AAAAAAAAA AAAAAA ARARAAAAA - AAAAAA  ARAAAAAAA AAAAAA . AAAAAAAAA AAAAAA

AAAAARAAA AARAAK ~AAAAKAARA AAAAAA ~AAAAAAAAA AAAAAA
Ra-226 1.355E-06 0.0014 0.000E+00 0,0000 9 774E-04 0.9986 0.000E+00 0.0000
0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00’ 0.0000 . .
1897 TIEL08E L113%% 11137 IL 111817 Sesssesadsnssadiibansssanndbesnesd
TICEiffef f11f0f fEfIff£%7 IffEMf TiTfffffT Iifift , : ,
Total 1.355E-06.0.0014 . 0.000E+00 0.0000 9.774E-04 0.9986 0.000E+00 0.0000 .
‘8 000E+00 0. 0000 0.000E+00 0.0000 '0.000E+00 0.0000 . <

' Total Dose Contr1but1ons TDOSE(i,p,t) for Individua1
Radionuclides (1) and Pathways (p)

As mrem/yr and Fract1on of Tota] Dose At t =
3.000E+02 years . :
0 : : o Water Dependent Pathways
0 o . Water : Fish : Radon : Plant

Meat ' Milk ... A1l pathways* -
. Radio— AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA :
AAAAAAAAAAAAAAAA

AAAAABRAAAAAAAAAA - AAAAAAAAAAAAAAAA

Nuclide mrem/yr fract. . mrem/yr fract. mrem/yr fract. mrem/yr fract
mrem/yr fract. mrem/yr fract. mrem/yr fract, ‘
- ARAAAAA AAAAAAAAA AAAAAA ~AAAARAAAA AAAAAA AAAAAAAAA ARRAAA . ARAAARAAAA ARKAAR
AAAARAAAAA AAAAAA AAAAAAAAA AABAAA AAAAAAAAA AAAAAA

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000€+00 0.0000 ©0.000E+00 0.0000° 9.788E-04 1.0000 » B

Ti1f1f fEEE120%T TELE0L SITITLLSE LRATLT  LLEIXITEL fEPf%7 ILLEFTRIT fETTfs
fifffifif f1ffff IITTIL8LT fE7731 fREPTiIif fLffiX :

Total  0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000
0.000E+Q0 0.0000 0.000£+00 0.0000 9.788E-04 1.0000 .
- 0*sum of all water independent and dependent pathways. '

1RESRAD-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

File : C \USERS\BRIAN%DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\2262FEBREALTHICKNESS . RAD

Page 14




. \ .

exciudes
0

Meat
_Radio-_

radon)

Ground

226RaActualCover.txt.REP
Total Dose Contributions TDOSE(1 p,t) for Individual
Rad1onuc11des (1) and Pathways ®»

%.OOOE+O3 years

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

water Independent Pathways (Inhalation

Inha1at1on 'h.- Radon - Plant

s,

Nuclide

"mrem/yr

mrem/yr fract.
fract. mrem/yr . fract,

JAAAAAA

IR,

mrem/yr fract. ~ mrem/yr fract Y mrem/yr fract

_mrem/yr . fract. .
AAAAAA AAAAAAAAA ARARAA - ARAAARAAA AARAAA

AAAAAA  AAAAAAAAA AAAAAA  AAAAAAAAA AAAAAA
~ Ra-226 -1.000E-06 0.0014 . 0.000E+00 0.0000 7.217E-04 0.9986 0.000E+00 0,0000

0.000E+00 0,0000 0.000E+00 0.0000 0,000E+00 0,0000 . R
fifffit TIITIITET IIIIEE  PEIIFTEL I11fff fEIITIIOL ffffft PEESITRET Ifffff
IITITIffL fE889F - FITLILLLT FITLSL  TEFRALLET TITE9T. : s -
1.000E-06 0.0014 0.000E+00 0.0000 7.217E-04 O. 9986 0,000E+00'0.0000

0. 000E+00 0. OOOO 0. 000E+00 0.0000 O. OOOE+00 0.0000 -

Total
0

Rad1onuc11des (i) and Pathways ()

% 000E+03.

0 ..
. Meat

. Radio-

. Nuclide

'mrem/yr

-

years

‘water

| Tota1 Dose contr1but1ons TDOSE(1,p t) for Ind1v1dua1

Milk

As mrem/yr and Fract1on of Total Dose At t =

) Water Dependent Pathways ‘
~ Fish .~ . Radon : Plant = - -~
All pathways* =

' XY RTRTETY .

AAAAAAAAAAAAAAAA AAAABRAAAAAAAAAAA
mrem/yr fract. mrem/yr fract. = mrem/yr fract. mrem/yr fract

fract.. wr
AAAAAAAAA

-em/yr fract,

AAAAAA

AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAARAARAAA AAAAAA
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 O. 0000 0.000E+00 0.0000
0.600E+00 0.0000 0.000£+00 0.0000 7.227e-04 1.0000 °

.mrem/yr fract.
AAAAAA  AAAAAAAAA -AAAAAA  RAARKKARA ARAAAR -

CLIItifif frtffffft fIEF%T 0 ITELLLMfE fEEIIT O IILfLLfESS iiiiii ITTIfE1TT IT8188 .

B0 00000 60 0 A 6 :
0.000e+00 0.0000 0.000E+00_0.0000 0.000E+00 0 0000 0.000e+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 ‘7.227e-04 1.0000 . S S T

Total

O*sum of all water independent and dependent pathways'

J1RESRAD-ONSITE, Vers1on 7 2

© 15 .

File

Summary i

Te Limit = 180 days ‘02/03/2017' 14:37 “Page

Ra 226 15 pC1/g W1th Actual Cover Scenario

: C:\USERS\BRIAN\DESKTOP\LISA. OTHER WORK\SEPT RESRAD ANALYSIS
2016\2262FEBREALTHICKNESS RAD

Dose/Source Ratios Summed Over A1l Pathways

Parent and Progeny Principal Rad1onuc11de Contr1but1ons Ind1cated

Thread

Fraction

© 1.000E+00
1.000E+00

0 Parent Product
(mrem/gr)/(pc1/%))
1.000E+03
: AAAAAAAAAA ABAAAAARAAA AAAAAAAAA
AAAAAAAAA
Ra-226+D Ra-226+D
4,.818E-05 .
Ra-226+D Pb-210+D
1.633e-14 ' :
Ra-226+D  dDSR(j)
4.818E-05 :

' DSR(3,t) At Time in Yvears
0.000E+00 2.0005-01 1.000€+01 1.000E+02 3;odOE+oz
ARAKARRKA AAAAAAAAA AAAAAKAAA AAAAAKAAA RARARRRAR
7.431E-05 7.430E-05 7. 399E 05 7. 116E 05 6. SZSE 05
3.926€E-16 5.483E-16 7. 062E 15 2.310E-14 2.211E- 14A
7.431e-05 7. 430E 05 7. 399E 05 7.116E-05 6. 525E 05
Page 15



226RaActualcCover.txt.R
ITifffffifs ftitiiiiss IiIiIIiII Ifff1tifs Iiiiiitix iiiiiiiii frifififs ffrrriiif

The DSR includes contributions from associated (half-1ife 6 180 days) daughters.

0 ‘ 4

. Single Radionuclide So0i1 Guidelines G(i,t) 1in pCi/g
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

ONuclide

(1) t= 0.000E+00  2.000E-01 1.000E+01 1.000E+02  3,000E402  1.000E+03
AKAAAAA AAAAARAAA ~ AAAAARAAA  AAAAAAAAA  AAAAAAAAA  AAAAAAAAA - AAAAAAAAA
Ra-226 -3.364E+05  3.365e+05 3.379e+05 3.513eE+05 3.831E+05 5.189E+05

OIIiiiii iiitiiiii CIffffffrt fIffffiff iiiiiiiti ITIfILLes 'iiiiiiifi

5ummed Dose/Source Ratios DSR(i, t) in (mrem/yr)/(pCi/g)
and single Radionuclide Soil Guidelines G(i,t)_in pCi/g
-at tmin = time of minimum single radionuclide 5071 guideline
. and at_tmax = time of maximum total dose = 0.000E+0Q years
ONuclide 1Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i, tmax)

€1 (pcifg). . (years) . pei/@). T (pci/g)’
AARAAAAA AAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAA . AAAAAAAAA AAAAAAAAA AAAAAAAAA
Ra-226 1,500E+01 0.000E+00 - 7.431E-05 3.364E+05 7.431E-05 3.364E+05
iiiiiii IiiitiiII iiiIIIiIIIIIIIII iitIIIIIi fitifiiis fffffigii iIIIIIiIi
%EESRAD -ONSITE, Version 7. 2 T« Limit = 180 days 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\2262FEBREALTHICKNESS RAD

Ind1v1dua1 Nuclide Dose Summed over Al Pathways
Parent Nuclide and Branch Fraction Indicated
ONuc11de Parent - THF(1) DOSE(j,t), mrem/yr :
1 060) 03 () . t= 0. OOOE+00 2 OOOE 01 1 OOOE+01 1.000E+02 3.000E+02 -
E+ 2 )

X . -.o'-.ntoo~-—--o¢.l .

AAAARAAAAA . -
_ 7R%2§2604Ra 226 1. OOOE+00 1, 115E 03 1. llSE 03 1.110e-03 1.067E- 03 9.788E-04
E-
gP24510 3Ra 226 1.000£+00 5. 8895 15 8.225e-15 1.059€- 13 3 464€E-13 3.316E-13
E
©ITTIfLf ffffIff iiiiiIiIi IIIIiIiIi IIIIIiiII IIIIIIiII iIIIiiiii TIrTrftes

THF(F) is the thread fraction of the parent nuclide.

. Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fract1on Indicated
0Nuc11de Parent THF(i) . pCi/ -
6 (1) t= 0.000E+00 2.000E-01 1. 00 E+01 1 000E+02 3.000E+02°
1. 00 E+03

. A v . . #e 0a 4 1e pe wn wa ws 0o """;"""',""

AAAAAAAAA .
9R;ZéZGOORa 226 1. 000E+00 1.500e+01 1.500E+01 1.494E+01 1.436E+01 1.317E+01
E+ ' :

8Pg3éloooRa -226 1.000E+00 0.000E+00 9.337€-02 4.000E+00'1.362E+01 1.305E+01
, E+

iti%%%%iiiiiiii Iffrfffes TTXiffffs fETTLIITT fELETTLLT LEELTT00L ffftitises
Ifif

THF(1) is the thread fract1on of the parent nuclide.
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UNATFEB.RAD
&DB -
CODENAME = 'RESRADrONSITE',
ICRPTRANS = ICRP107'{
HAFTIM = '180 da s', -
EXTERNAL_| DCF= DCFPAK3.02',

DFFILE = 'DOE STD-1196- 2011'(Reference Person)',

RISKLIB= 'DCFPAK3.02 Morbidity
DOSELIB= 'DOE STD 1196-2011 (Reference Person)’,
NANUC = 9 ,

NIY = 6 ,
NPD = 13 ,
NPTS = 32 ,
NS = 1,
NPDS = 22 ,

cU_activity = pci' .

U_dose_unit = 'mrem’ ,

nDA11 = 5 y -

-nuniqueNuc = 35 ,

&END

&INDATA

TITLE = 'Natural Uran1um 100 pci/g’

DIRE?TORY NAME = 'C:\USERS\BRIAN DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

2016\"',

NPTS = 32 , ‘ -
TDISK = '', VERS = '7.2",
XSPACE = 'LOG', .
FINDPEAK = 0

NooR

T
N
wn
N

o nn

uw = 250,
AREA = 86836,
THICKO. = .15,

_ SUBMFRACT =0,

LCZPAQ = 100,
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RAD_SHAPE (1) 50, -
RAD_SHAPE(2) = 70.71068,
RAD_SHAPE(3)
RAD_SHAPE(4)
RAD_SHAPEES)
'RAD_SHAPE(6)
RAD_SHAPE (7)
RAD_SHAPE (8)
RAD_SHAPEEQ)
RAD_SHAPE (10)"
" RAD_SHAPE(11)
RAD_SHAPE(12)
FRACA(1)
FRACA(2)
FRACA(3)
FRACA(43
FRACA(S
FRACA(6)
FRACA(7)
FRACA(8)
FRACA(9)
FRACA(10) =
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FRACA(12) =
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DIET(2)
DIET(3)
DIET(4)
DIET(S)
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0
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FDW =
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FLW =
FIRW =

'—I
i i

l

FR9 = .5, , .
FPLANT =-1, - h
FMEAT =-1, :

FMILK =-1,

LFIS
" LFI6
LWIS5 =
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MLFD = ..0001,
DM = .15,

FGWDW
FGWHH
FGWLW
FGWIR
STOR_T(1)
STOR_T(2)
STOR_T§3)
STOR_T(4)

mwiuwuneE

H

STOR_T(7)
STOR_T(8)
STOR_T(9)
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DENSFL
TPCV = .4
TPFL = .1

N -« - O- -

STOR_T(6) =
1

H WL
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It
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o
o .
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PH20FL
DIFCV = .
DIFFL = .0000003,
DIFCZ = .000002,
HMIX = 2,

WIND = 2.68,
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INDPOPFLAG = 0,
OFFDISTANCE(1) = 250,
NUMDISTANCES = 0,

. AMBIENTTEMP = 10,
LIDHEIGHT = 1000,
SOURCEHEIGHT = 10,
AGVEG(1) = 0
AGVEGEZ) =,
AGVEG(3) =
AGMILK(1)
AGMILK(2)
AGMILK(3)
AGMEAT (1)
AGMEAT(Zg
AGMEAT(3 .
BEEFDENSITY =
MILKDENSITY = . ,
VEGLANDFR?CTION = .0185,
1.5,

1.1,

17,

.25,

.08,

LI I | I I (1
(=]

-

m

N

(=

NSNS
mauwuwuwn

TIV(1)
TIV(2)
TIV(3) -

N
=

LI T I [ [ | B )
g
v

"RWET(1)
RWET(2)
RWET(3)
RDRY (1)
RDRY(2) = .
RDRY(3) = .25,

NUCNAM = 'Ac-227+D', 'Pa—23l" 'Pb-210+D', 'Ra-226+D',
'u-234', 'u-235+D', 'u-238', ‘'U-238+D', 'LAST',

S = 5%Q, 49.2, 2.2, 2%48.6, o

w = 9%0, .

DCACTC = 20, 50, 100, 70, 60000, 4*1E+34,

DCACTU1l = 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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PR ) N e . po , X
& 8 -1, 3 i
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. UNATFEB.RAD -
UNCPPD
UNCPND

1
1

oo

SELPATH = 131, ‘ o | (

&END

&DCF

T_DCF2= .6713621, 0.8769, .0401672, 3 823283E-02, 0 3848, 0 03737,
0337824 0. 032116 3. 214782E 02,

T_DCF3= 2.308074E- 03 0.0020683, 1.025566E- 02, 1.677388E- 03
0.0009361, 2.1497E- 04 2. 048357E 04, 1.9388E-04, 2.111993E-04,

BIOFAC2= 1000, 110, 100, 250, 500, 60, 60, 60, 60,

BIOFACl= 15, 10, 300, 50, 100, 10, 10, 10, 10

RTF2=_ .00002, .005, .0008, .001, .0001, .00034, ' .00034,

.00034, .00034

" RTE3=_ .00002, .000005, .0003, .001, .000005, .0006, .0006,

.0006, .0006,

RTF1= .0025, .01, .0l, .04, .001, .0025, .0025, .0025,

SLPFl— 1.628418E-06, 1.273E-07, 4.295087E-09, 8.36718E- 06 8.453€e-10,
2.533e-10, 5.7597e-07, 1.238E-10, 1.190658€-07,

SLPF2= 2.132479E- 07, 7.621e-08, 3.0825E-08, 2. 822095€- 08 3. 407E 08,
2.782e-08, 2. 50115E- 08, 2. 364E- 08, 2. 367078E-08,

SLPF3= 6.538402E-10, 2. 257€-10, 3.44202E- 09, 5. 149498E 10, 1. 191E 10,
9.545€e-11, 9.7555e-11, 8.657E-11, 1. 205048E- 10,

SLPF4= 4.871387E- 10, 1.724e-10, 2.669116E-09, 3. 853363E 10,
9.138e-11, 7.066E- 11, 7.1744€- 11, 6.4€-11, 8.709332€- 11,

.4:SLPF5~ 6. 538402E- 10, 2.257E- 10, 3.44202E- 09 5.149498E- 10 1.191€e- -10,
9.545€e-11, 9.7555e-11, 8.657E-11, 1. 205048E- 10, '

T_SLPFRN= 1.8E-12, 1.9E-13, 3. 7E 12, 3Ee-15, 6.25712, 3.9E-11,
1.5e-11, 3.7E411, ‘ :

T_KFACTR= 388, 188, 388, 188,

&END
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1§ESRAD;ONSITE, version 7.2 T« Limit = 180 days 02/03/2017 14:38 Page

summary : Natural Uranium 100 pCi/g
File \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\UNATFEB RAD
| Iéhlengf"999§§n§§,

. AAAAAAAAAAAAAAAAA J
part I: Mixture Sums and Single Radionucliide Gu1de11nes

bose Conversion Factor (and Related) Parameter summary . 2
Site-specific Parameter SUMMArY .......ovevevennnvonsons - 5
summary of Pathway Selections ................... .. cvon. 10
Contaminated Zone and Total Dose Summary ........ el e 11
Total Dose Components
Time = 0.000E+00 . ......covieivnivrrnnseennnens e 12
Time = 2.000E-01 ........cvvevevnennn i eree e, 13
Time = 1.000E+401 ..... PR SO O S S 14
Time = 1.000E+02 ..... i, [P e eeens 15
Time = 3.000E4+02 .......iveiverrorrnnennns e eereraaen 16
Time = 1.000E+03 ... iiitvrinnntnnerororannennnannns 17
Dose/Source Ratios Summed over A1l Pathways ............ .o - 18
single Radionuclide Soil Guidelines ...................... 18
pDose Per Nuclide Summed over A1l Pathways ....... :...g;-.x 19
soil Concentration Per NUcTide ........'vvvevvvrnsvninn. e 20
ISESRAD -ONSITE, Version 7.2 T« Limit = 180 days S 02/03/2017 14: 38 Page
summary : Natural Uranium 100 pCi/g
File L C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

2016\UNATFEB RAD-

Dose COnvers1on Factor (and Related) Parameter Summary
Dose L1brary DOE STD- 1196 2011 (Reference Person) -

-

<y

- !

A-1 3 DCF s for external ground radiation, (mrem/yr)/(pCi/g) R
A-1 .3 Ac- 227 (source: DCFPAK3.02) ‘ . 3
2.6156-04 ®* DCF1( 1) o R '
A-1 3 At-218 {source: DCFPAK3.02) ; ' ‘ o3
5.567E-05 ® DCF1( 2) ‘ : , ]
A-1 3 At-219 (Source: DCFPAK3.02) , , ‘ 3
0.000E+00 ® DCF1( 3) T L .
- A-1 % Bi-210 (source: DCFPAK3.02) : '3
5.473E- 03 3 DCF1(¢ 4) . A - :
- A-1 ¥Bi-211 (source: DCFPAK3.02) , : 3
2.410E-01 ® DCF1( 5S) . ) o
A-1- 3 Bi-214 (source: DCFPAK3.02) o o -3
9.135+00 3 DCF1( 6) . _
A-1 2 Bi-215 (Source: DCFPAK3.02) . : .8
1.3696+00 3 DCF1( 7) - : .
A-1 3 Fr-223 (Ssource: DCFPAK3.02) : 3
1.758e-01 ® DCF1( 8) . :
. A-1 3% Hg-206 (Source:. DCFPAK3.02) : 3
6.127E-01 ® DCF1( 9) :
A-1 32 Pa-231 (Source: DCFPAK3.02) : ' , 3

1. 608E 01 3 pcF1( 10) :
Page 1

L« ) T R S e N Y Y N = IV R\ ]

0 3 ' ' v 3 current 3
Base 3 parameter o , .

. Menu ®* . Parameter 3 value# 3

- Case* * Name o o ‘ :

.615E-04
.567E-05
.000E+00
.473E-03
.410€-01
.135E+00
.369E+00
.758E-01
.127€-01
.608E-01



A-1 ® Pa-234 (Source:

8.2756+00 ® DCF1( 11)

A-1 32 pa-234m (Source:

1.257e-01-® DCF1({ 12)

A-1 3 pb-210 (Source:

2.092e~-03 ® DCF1( 13)

A-1 3 pPb-211 (source:

3.680E-01 ® DCF1( 14)

A-1 3 pb-214 (Source:

1.257e+00 2 DCF1( 15)

A-1 3 Po-210 (Source:

' 5.641E-05 ® DCF1( 16)

A-1 3 po-211 (source:

' 4.707€-02 ® DCF1( 17)

A-1 3 Po-214 (Source:

- 4,801E-04 ® DCF1( 18)

A-1 3 pPo-215 (Source:

9.452e-04 * DCF1( 19)

A-1 3 Po-218 (Source:

9.228e-09 * DCF1( 20)

A-1 3 Ra-223, (Source:

5.791E-01 ® DCF1( 21)

- A1 3 Ra-226 (Source:

3.176E-02 * DCF1( 22)

- A-1 3% Rn-218 (Source:

© 4.259e-03 2? DCF1( 23)

A-1 2% Rn-219 (source:

2.970E-01 ® DCF1( 24)

A-1 3 Rn-222 (Source:

2.130E-03 ® DCF1( 25)

A-1 3 Th-227 (Source:

5.641e-01 ® DCF1( 26) .

A-1 3 Th-230 (Source:

1.106€E-03 ® DCF1( 27)

A-1 3 Th-231 (Source:

3.250E-02 ® DCF1( 28)

A-1 2 Th-234 (source:

2.316E-02 3 DCF1( 29)

A-1 32 T1-206  (Source:

1.278e-02 ® DCF1( 30)

A-1 ?® T1-207 (Source:

. 2.391E-02 ® pCF1( 31)

A-1 ? T1-210 (Source:

1.677e+01 ® DCF1( 32)

A-1 3 uU-234 (Source:

3.456E-04 * DCF1( 33)

A-1 3% u-235 (Ssource:

7.005€E-01 3 DCF1( 34)

A-1 3® y-238 (Source:

1.7135;04 ® DCF1( 35)

 B-1 ° pose conversion factors for inhalation, mrem/pcCi:.
. 3 . .

- B-1 3 Ac-227+D
5.957E-01 ® DCcF2( 1)
B-1 3 pa-231

8.769e-01 ® DCF2( 2)
-B-1 3% Pb-210+D -

2.231E-02 2 DCF2( 3)
B-1 3 Ra-226+D '

3.811e-02 2 DCF2( 4)
B-1 ® Th-230"

DCFPAK3
DCFPAK3
DCFPAK3
DCFPAK3
DCFPAK3
DCFPAK3

DCFPAK3.
~

DCFPAK3
DCFPAK3
DCFPAK3

DCFPAK3.
DCFPAK3

DCFPAK3
DCFPAK3

DCFPAK3.
DCFPAK3.

DCFPAK3
DCFPAK3
DCFPAK3

DCFPAK3.

DCFPAK3
DCFPAK3
DCFPAK3

DCFPAK3.

02)

.02)
.02)
.02y

02)

.02)
.02)
.02)

02)

02) -
.02)
.02)
.02)

: UNat.txt.REP -
DCFPAK3.02) '

.02).
.02)
.02)
.02)
.02)
.02)

02) .

.02)
.02)
.02)
02) -

Page 2
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. 275E+00
.257e-01
.092E-03
.680E-01 °
.257E+00
.641E-05
.707E-02
.801E-04
.452E-04
. 228E-09
.791E-01
. 176€-02
.259€-03 *,
.970€-01
.130€-03
.641E-01
.106€-03
.250E-02
.316E-02 *
. 278E-02
:391E-02
-677E401
.456E-04
.005E-01
.713€-04

.714€-01
. 769€-01
.017E-02
.823E-02
.848E-01
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, UNat.txt.REP
3.848E-01 * DCF2( 5) '

B-1 * U-234 - ’ © 23,737E-02 °

3

3.737e-02 ® DCF2( 6) . .

B-1 3 U-2354D - , 3 3.378E-02 ®
3 378e-02 3 DCF2( 7) : C . : :

~B-1 3% y-238 , 3 3,212e-02 *
3,212e-02 ® DCF2( 8) o v ‘

B-1 3 u-238+D - o : c. % 3,215e-02 3 -
3.212E-02'3 DCF2( 9). : : . o :

. - 3
. ‘ 5 . v )

D-1 °® Dose conversion factors for ingestion, mrem/pC1 8 ©3
p-1 3 Ac 22740 . : s 2.308€-03 °
1.450€-03 3 DCF3( 1) L : ‘ ) :

1§ESRAD-0NSITE, version 7.2 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 .

Dose Conversion Factor (and Related) Parameter Summary

(continued)
' _ Dose L1brary DOE STD- 1196- 2011 (Reference Person)
0 3 L ' ¥ Current 2
Base ? - parameter . -
“Menu 3 . Parameter : *  value# 2

'~ case* *  Name

.068E-03 *

D-1 * pa-231 R - ” S

2
2.068E-03.® DCF3( 2) : :
D-1 * Pb-210+D . : : N ® 1.026€E-02 *
3.774e-03 * DCF3( 3) ‘ : '
D-1 3 Ra-226+D . , 3 1.677e-03 3
1.676E-03 ® DCF3( 4) -~ S - : :
D-1 3 Th-230 L . R ® 9.361e-04 °
9.361£-04 ® DCF3(  5) - L ST R ’ .
D-1 * U-234 ~ , . ' 3 2.150e-04 ®
2.150E-04 * DCF3( 6) : S S R
- D=1 ® U-235+D ' - : 3 2.048e-04 °
2.031e-04 3 DCF3( 7). - : :
- D=1 3®uy-238 - = ‘ - : : , * 1.939e-04 3
1.939e-04 5 DCF3( 8) . - o A
D-1 32 U-238+D ' ® 2.112e-04 ®
1.939e-04 ®* DCF3( 9) o ' :
3 S i 3 3
3 - - . .
D-34 * Food transfer factors: . s 3

D-=34 3 Ac-227+4D

plant/soil content?ation ratiq,'dimension1ess 3 2.500e-03 °®
2.500E-03 ® RTF( :
- D=-34 ®* ACc-227+D

D :
_ beef/]ivestock-intake ratio,‘(pci/kg)/(pci/d) 3 2.000e-05.*
2.000E-05 ® RTF(

' 2)
D-34 3 Ac-227+D ', 11k/11vestock intake rat1o (pC1/L)/(pC1/d) . ® 2.000E-05 ®
2. OOOE 05 3 RTF( 1, 3)

|_|.. [

D-34 3 . ’ . ' 3 3
D-34 3 pa-231 , p1ant/so11 concentration ratio, d1mens1on1ess 3 1.000€e-02 3
1.000E-02 ® RTF( 2,1)
D-34 3. pPa-231 , beef/11vestock intake rat1o, (pci/kg)/(pci/d) 3 5,.000€e-03 3
5.000E-03 * RTF( 2,2)

Page 3



D-34 ® Pa-231
5.000E-06 3* RTF(
D-34 3

D-34 3 Pb-210+D

1.000E-02 3 RTF(
D-34 3 Pb-210+D
8.000E-04 3 RTF(
D-34 ® Pb-210+D
3.000E-04 3 RTF(
D-34 3.

D-34 3 Ra-2264D

4.000E-02 3 RTF(

D-34 ® Ra-226+D

1.000E-03 2 RTF(

D-34 ® Ra-226+4D

1.000E-03 ® RTF(
. D-34 3

D-34 @ Th 230
+1.000E-03 ® RTF(
D-34 3 Th-230
1.000E-04 3 RTF(
D-34 -3 Th-230
5.000E-06 * RTF(

D-34 3 .

D-34 * y-234

2.500e-03 ?* RTF( ~

D-34 3 U-234
3.400E-04 3 RTF(
D-34 3 U-234
6. OOOE 04 3 RTF(
D-34 .

D-34 * U-2354D
2.500€E-03 2 RTF(

D-34 ® U-2354D
3.400€E-04 3 RTF(
'D-34 3 U- 235+D
6.000E-04 3 RTF(

D-34 ¢ .
D-34 ® y-238
2.500E-03 3 RTF(
© D-34 3 u-238
3.400E-04 ® RTF(
D-34 3 y-238
- 6.000E-04 3 RTF(
D-34 3 ,

D-34 ® U-238+D
. 2.500€E-03 ® RTF(
D-34 3 U-238+D
3.400E~04 * RTF(
D-34 % U-238+D
6.0005;04 3 RTF(

3

-

N

UNat.txt.REP

., milk/Tivestock-intake ratio, (pC1/L)/(pC1/d)

W~

[¥S 1)

p
1
g eef/livestock-intake ratio, (pC1/kg)/(pC1/d)
m

;) 331k/'|1vestock-1ntake ratio, (pC1/L)/(PC1/d)

S

Do

p
1
g ef/11vestock-1ntake rat1o, (pC1/kg)/(pC1/d)
g;1k/11vestock -intake ratio, (pC1/L)/(pC1/d)

D

(9, )

p
1

g eef/1ivestock-intake ratio, (pci/kg)/(pci/d)
: g;1k/11vestock -intake ratio, (pC1/L)/(pC1/d)
lant/soil concentration ratio, dimensionless

(pCi/kg)/(pCi/d)
;1k/11vestock intake rat1o, (pC1/L)/(pC1/d)

[« 02

p
1
beef/1ivestock-intake ratio,
2
, m
6,3
lant/soil concentration ratio, dimensionless

p
1)
g)ef/11vestock intake ratio, (pCi/kg)/(pcCi/d)
g)]k/11vestock intake rat1o, (pC1/L)/(pC1/d)

1ant/so11 concentrat1on ratio, d1mens1on1ess
ef/11vqstock-1ntake rat1o, (pCi/kg)/(pcCi/d)

ilk/1ivestock-intake ratio, (pCi/L)/(pCi/d)

WI NTHT.
A o ' 4

lant/soil concentration ratio, dimensionless

;1k/1ivestock-intake ratio, (pCi/L)/(pCi/d)

D-5 " ® Bioaccumulation factors, fresh water, L/Kg:
3 ) .

; D=5 ? AC~2274D

, fish I
page 4

lant/soil concentration rat1o. d1mens1on1ess
1ant/so11 concentration ratio, d1mens1on1ess

Jlant/soil concentration rat1o dimensionless

p
1 .
geef/1ivestock-intaké ratio, (pCi/kg)/(pCi/d)
m

3

.000E-06

.000E-02
.000E-04
.000E-04

.000E-02
.000E-03
.000€E-03

.000E-03
.000E-04
.000E-06

.500€E-03
.400E-04
.000E-04

.500E-03
.400E-04
.000E-04

'.500E-03
.400€-04
.000e-04

.500E-03

3. 400E-04
.000E-04

.500E+01 .

3

3

- G - .

G . o
P e =

e

I _ - - o o _ P I I“I

- e Gn -



%,

.

f

. .

7

o U

-

s s

-

r

. D=5

1.500E401 ® BIOFAC(
D-S 3 Ac-2274+D ,
1’°?°Et°3 3 BIOFAC(
D- o

3

1,1)

UNat.txt.REP

crustacea and mollusks

1,2)

1RESRAD-ONSITE, Version 7.2
4

summary :

2016\UNATFEB RAD

. T« Limit =

Natural Uranium 100 pCi/g t
File : C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

180 days

* 1.000E+03 *

02/03/2017'414:38_

Dose Convers1on Factor (and Related) Parameter 5ummary

(continded)

0o =~ 3 ' :
Base  * Parameter
Menu 3 o
Case* 3 Name

D=5 3 pa-231 )
1.000E+01 * BIOFAC(
~ D=5 3 pa-231 )
1.100e+02 ® BIOFAC(

D-5 3

D-5 ® Pb-210+D ,

- 3.000E+02 - ® BIOFAC(

D-5 3 Pb-210+D ,
1.000E+02 3. BIOFAC(
D-5 33

D-5 5-Ra'-226+DA';

5.000E+01 ® BIOFAC( .

D-5 3 Ra-2264D ,
2.500E+02 * BIOFAC(
D-5 33 S

D-5 * Th-230 ,

- 1.000E+02° * BIOFAC(

D-5 ® Th-230

5. 000E+02 3 BIOFAC(

D-5
.8

D~-5 3 U- 234
1.000E+01 3 BIOFAC(
D-5 *® U-234 ,

— B, 000E+01 3 BIOFAC(

D-5 ,

D-5 2 U-2354D )
1.000E+01 3 BIOFAC(
D-5 3 U-235+D )
6.000E§01 3'BI‘OFAC(

B8

D-5 3 y-238 ,

1.000E+01 ® BIOFAC(

o-5 *® u-238 .

6.000E§01 3- ' BIOFAC(

D-5

3

fish

2,1
crustacea
2,2) .

fish

3,1)
crustacea
3,2)

fish '
4,1)
crustacea
4,2)

fish
5,1 -
crustacea
5,2)

fish
6,1)
crustacea
6,2)

fish
7,1)
crustacea

7,2)

fish

8,1)
crustacea

8,2)

and

and

and

and

and

Parameter

mo1lusks
mo1lusks
m611esks
mo1Tusks
mollusks
mo1lusks

mo]}usks.

Page 5

Dose ‘Library: DOE STD-1196-2011 (Reference Person)
Lo ' current

value#

.000E+01
.100E+02

.000€E+02
.000E+02

.000E+01
. 500E+02

.000E+02
5. 000E+02

.000E+01
.000E+01

.000E+01
.000E+01

.000E+01 3
.000E+01



UNat.txt.REP

D-5 @ U-2384+D , fish | | s 1,000E+01 *
1.000e+01 ® BIOFAC( 9,1) ' .
D-5 3 U-238+D , crustacea and mollusks : * 6.000e+01 @

6.000E+01 * BIOFAC( 9,2)
iiiiiIiiiiiIiiIiiiIIIiiiiiiiiiiiiiiiiIiiiiiiiiiiiiiiiiiiiiIiiiiiiiiIiIiIIIIIIIIIIIii

#For DCF1(xxx) only, factors are for 1nf1n1te depth & area. See ETFG table in
Ground Pathway of Detailed Report..

*Base Case means Default.Lib w/o Assocwate Nuclide contr1but1ons
1RESRAD-ONSITE, Vers1on 7,2 o L1m1t - 180 days 02/03/2017 14 38 Page
5

Summary : Natural Uranium 100 pCi/
File H o \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\UNATFEB.RAD

Site-sSpecific Parameter Summary-

> : T User 3 3.
- Used by'RESRAD . 3 Parameter , o _

- Menu 3 : Parameter . . .-% . Input * pefault 3
(xf d1fferent from user 1input) °? Name S

RO11 ® Area of contaminated zone (m**2) . '3 8.684E+02 * 1.000E+04 *

-——— 3 AREA
RO1l ® Thickness of contam1n§ted zoge (m) 3 1.500e-01 °® 2.000E+00 s
. -— THICK
‘RO11 3 Fraction of contamination that is submerged ® 0.000E+00 ® 0.000E+00”
—-——— 3 SUBMFRACT ]
RO11 ? Length para11e1 to aqu1fer flow (m) ® not used 2 1.000E+02 °®
, --- LCZPAQ : )
RO11 ®* Basic radiation dose 11m1t (mrem/yr) o 3 2.500E+01 % 3.000E+01 3
B - : BRDL . ‘ : .
RO11 ° Time since placement of mater1a1 (yr) i > 0.000e+00 *-0.000€+00 *
RO11 ® Times for ca1cu1at1ons (¥r%) - . 3 '2.000E-01 * 1:000E+00 *
: ‘ ——— T . )
RO11 ® Times for ta1cu1ations (¥r%) ? 1.000E+01 ® 3.000E+00 3
. .-—— ) T : ’ 2 _ C .
RO11 ® Times for'ca1cu1ations (%r%) 3 1.000e+02 * 1.000E+01 3. .
P ; ) T A . . ¢ ~ )
RO11 2 Times for ca1cu1ations ({r%) ' 3 3,.000E+02 ® 3.000e+01 3
. --- T |
RO1L ® Times for calculations (%r%) ’ : - * 1.000e+03 * 1.000E+02. °
-—— ) T . .‘ )
" RO1L 3 T1mes for ca1cu1ations (¥r%) o 3 not used 3 3,000E+02 *
A === *T '
RO11 3 T1mes for ca1cu1ations (%r%) ® not used 3 1.000E+03 3
tade ) : T )
RO11 ® Times fOr'ca1cu]ations (%r%) . ® not used * 0.000E+00 3
--- : T , ‘
RO11 ® Times for ca1cu1ations (yr) ® not used * 0,000e+00 3
' --- * 7(10) : :
3 3 3 3
RO12 ® Initial principal radiong%%;de (pCi/g): U-234 ®* 4,920e+01 ® 0.000E+00 2
R s P
R012 3 1Initial principal rad1ong%;;de (pCi/g): u-235 ® 2.200eE+00 ®* 0.000E+Q00 3
/ L4 S .
RO12 ® Initial pr1nc1pa1 rad1ong%;;de (pci/g): U-238 ® 4.860e+01 ® 0.000E+00 2
-——- S : )
R012 ® Concentration in groundwater (pCi/L): Uu-234 3 not used * 0.000e+00 3

Page 6
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R012 3 concentration. in groundw§ter (pCi/L): u-235
——— wl( 7
RO12 ? Concentration in groundwater (pCi/L): uU-238
\ - 3 wl( 8)
. 3
RO13 3 Cover depth (m)
-—- . ® COVERO
RO13 ® pensity of cover material (g/cm**3)
) --- 3 DENSCV
R013 * Cover depth erosion rgte m/yr)
. -—- VCV
RO13 ® pensity of contaminated zone (g/cm**S)
-—- 3 DENSCZ
RO13 * contaminated zone ero§1on rate (m/yr)
-—- vCz
RO13 ® Contaminated zone total porosity
- -—-- ® TpPCZ
RO13 ® Contaminated zone f1e1d capac1ty
-—— FCCZ. )
RO13 3 contaminated zone hydgau11c conductivity (m/yr) ‘
: -—— HCCZ .
RO13 * Contaminated zone b pgrameter
-—— BCz
RO13 3 Average annual wind speed (m/sec)
‘ ——— 3 WIND
RO13 2 Humidity in air (g/m**3)
. -——— 3 HuUMID
RO13 * Evapotranspiration coefficient
——- 3 EVAPTR
RO13 2 Precipitation (m/yr)
- 3 PRECIP
RO13 3 Irrigation (m/yr)
RO13 3 Irrigation mode
, -——— © 3 IDITCH
RO13 3 Runoff coefficient'
S --- 3 RUNOFF
RO13 ® watershed area for nearby stream or- pond (m**2)
-—- 3 WAREA
RO13 * Accuracy for water/so11 computat1ons
L EPS _
- s B
'R014 ? Dpensity of saturated zone (g/cm**3)
--- 3 DENSAQ
RO14 ® saturated zone total porosity
: - * TPSZ -
R014 ® Saturated zone effect;ve porosity
-—— EPSZ
RO14 ® saturated zone field capacity
o —— _ 3 FCSZ
R014 2 saturated zone hydrau11c conduct1v1ty (m/yr)
-——— HCSZ .
R014 3 saturated zone hydraulic gradient
—-—— 3 HGWT
RO14 * saturated zone b. paraTeter
. ——— BSZ
R014 3 water table drop rate (m/yr)
- S VWT
1RESRAD-ONSITE, Version 7.2 T« Limit = 180 days
6. - _

: ‘ UNat . txt.REP
--- * W1( 6)

Page 7
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not.used

not used

.000E+00
. 500E+00
.000E-03
.000E-01
.000E-01
.000E-03
.000E+00

not used

" 5.000E-01

4.100E-01

0.000E+00
' overhead
2.000E-01
not ‘used

not used

' _not used

not used
not used
not used
not used
not -used

not used

nhot used

.500e-01.-
.500E+00

.680E+00-

02/03/2017

(=]

H v 0 N UV BN A B B R RO

.000E+00 *
.000E+00 3

.000E+00 ®
.500E+00 3
.000E-03 *
.500E+00 3
.000E-03 *
.000E~01 *
.000E-01 *®
.000E+01
.300E400 *
.000E+00 *
.000E+00 3
.000E-01 3
. 000E+00 - *

2.000e-01 * -

overhead 3

2
1

1.

g G

A S = ST NI

.000E-01 ®
.000E+06"
000E-03 ®

.500E+00 *
.000€-01 *
.000E-01 *
.000E-01 *
.000E+02 3
.000E-02 *
.300E+00 3
.000E-03 *
14:38 Page .



. UNat.txt.REP
summary : Natural Uranium 100 pCi/g
File 1 C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

2016\UNATFEB. RAD

‘site—Specific Parameter Summary

‘— - "- -

(continued) _

0 y : ) 3 User 3 3
Used by RESRAD 3  parameter

" Menu 2 Parameter 3 Input ? pefault 3

(1f different from user input) 3 .Name . :

RO14 2 well pump intake depth (m below water table) 3 not.used 3 1.000E+01 3

- - -3 DWIBWT '
RO14 ® Model: Nond1spers1on gND) or Mass-Balance (MB) ® not used 3 ND 3 -
--- MODEL . .
RO14 2 well pumping rate (m*:3/yr) S . ® not used °* 2.SQOE+02 3 -
3 T : A 3 3 '3 .
RO15 2 Number of unséturatedazone strata ' ‘ ® not used * 1 3 : '7
: S NS . ' ‘
RO1S 2 Unsat. zone 1, thicknesscg?) ‘ 3 not used 2 4.000E+00 3 y
-—— H . } .
RO15 3 unsat. zone 1, soil density (g/cm**3) © 3 not used * 1.500e+00 3
' z-l > DENSUZ (1) ' ',‘
RO15 ® unsat. zohe 1,.total poros1€{) 3 not used 3 4.000e-01 °® ‘
-— TPUZ : . »
RO15 ® unsat. zone X, effect;ve pozgiwty —_— ® not used * 2.000e-01 ® . -
: ) - - - EPUZ ‘ ' )
R0O1S ® unsat. zone 1, field gapa‘cia) o 3 not used 3 2.000eE-01 3 .1
--- , Fcuz : : , .
RO15 * unsat. zone 1, soil- sgec1f}§) parameter - "~ ® not used * 5.300E+00 3 7
——— A BUZ " . .
R0O1S.32 Unsat zone 1, hydrau11c conductivity (m/yr) 3 not used 3 1.000E+01 3 '
\ --- - HCcuz (1) . . . g
. ' 3 : ’ . ’
RO16 3 Distribution coefﬁ'cients for uU-234 ' .3 . 3 3 I
RO16 3 contam1nated zone (gm**3/ )( 6 T 3 1.000E+34 * 5.000E+01 2 _
——— ‘ DCNUCC :
R016 ® Unsaturated zone 1 (cm**3/g) . > not used 3 5.000E+01 3 Il
-—- 3 pCNucu( 6 1) ’ .
R0O16 ®* - saturated: zone (cm**3/g) : % not used 3 S5.000E+01 *
- ® DCNUCS( 6) : , ' ]
RO16 * _ Leach rate (/yr) ' : . 3 0.000E+00 ® 0.000E+00 3 ‘
.7.289€E-35 3 ALEACH( 6) ' , .
- R016 * Solubility constant ‘ ® 0.000E+00'.* 0.000E+00 3
, not used * SOLUBK( .6) . ' . \ '
RO16 ® Distribution coefficients for u-235 - 3 3 3
RO16 ®* . Contaminated Zzone (cm**3/g) | * 1.000E+34 * 5.000E+01 ® i,
' —— 3 pCNuUCc( 7). . : :
RO16 * Unsaturated zone 1 (em**3/9) ®* not used 2 5.000e+01 ® .
-—- 3 pcNucu( 7,1) '
RO16 ® 'saturated zone (cm**3/g) 3 not used 2 5.000E+01 3 |
- 3 DCNUCS( 7) ‘
RO16-* Leach rate (/yr) ® 0.000E+00. ® 0.000€E+00 ®
7.289E-35 " 3 ALEACH( 7) : , :
_ i Page 8




-
s

y EGE Tl

/- '
]
o - ’ —

- N

b - : .
i . . [

(cont1nued)

Menu

(zf different from user input) 3

RO16 ° Distribution coefficients for daughter Pb-210
RO16

Used by RESRAD s

3

UNat.txt.REP

2016\UNATFEB.RAD

Parameter
Parameter '
Name

Contaminated zone (cm**3/ )
3 DCNUCC( 3)
Page 9

3

0.000E+00

1.000E+34

not used

not used

. 0.000€e+00

0.000e+00

2.000E+01
not used
not. used
0.000E+00

0.000E+00

5.000e+01
not used.
not used

0.000E+00

0.000E+00 -
02/03/2017

User

Input

3.

RO16 * Solubility COnstant
. not used 3 SoLUBK( 7)
3
RO16 ® Distribution coefficients for U-238
R016 * .Contaminated zone (cm**3/ )
- 3 DCNUCC( 8)
RO16 ® Unsaturated zone 1 (cm**3/g)
. --- 3 pcNucU( 8,1)
RO16 * saturated zone (cm**3/g) :
——— 3 DCNUCS( 8)
RO16 * tLeach rate (/yr)
o . 7.289E-35 3 ALEACH( 8)
" R0O16 * . solubility constant .
, not used 3 SOLUBK( 8)
- 3
"RO16 *® Distribution coefficients for daughter Ac-227
~ R016 *  Contaminated zone (cm**3/g)
Jm——— 3 peNucc(
RO16 3 Unsaturated zone 1 (cm**3/g)
- n —— 3 pcNucU( 1,1)
RO16 * Saturated zone (cm*¥*3/g)
. --- 3 DCNUCS( 1
R0O16 3 Leach rate (/yr) .
3.596E-02 3 ALEACH( 1)
RO16 ° o Solubility constant
o not used 3 soLuBK( 1)
L L . o
. R016 ® Distribution coefficients for daughter Pa-231
RO16 3 Contam1nated zone (cm**3/ )
-——— 3 DCNUCC( 2)
RO16 * uUnsaturated zone 1 (cm**3/g)
i -—— 3 DCNUCU( 2 1)
'RO16 ® Saturated zone (cm**3/g)
-—- 3 DCNUCS( 2)
R016 ®* Leach rate (/yr) ‘
1.450E-02 s ALEACH( 2)
RO16 ®. Solubility constant
not used 2 soLUBK( 2) _ )
1RESRAD-ONSITE, Version 7.2 C T« Limit = 180 days
7
Summary : Natural Uranium 100 pCi/g
File s C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

3

o O N N N

O © wvi v

o © wviow w

.000E+00 *

.000E+01 *
:000E+01 *-
.000E+01 *
.000E+00 ®
.000E+00 2

.000E+01 °®
.000E+01 3
.000E+01 *
.000E+00 *
.000E+Q0 .2

.000e+01 *
.000e+01 3

.000E+01 3

. 000E+00 *
.000E+00 3.
14:38 vPage.

\site-Specific Parameter Summary

Defau1t 3

® 1.000E+02 * 1.000€+02 *



RO16
RO16
RO16
RO16

~ RO16
RO16
RO16
RO16

RO16

'RO16

RO16

RO16
RO16
RO16
'RO16
RO16

RO17

- RO17

'RO17

RO17
_RO17
RO17
RO17
RO17

UNat.txt.REP

® Unsaturated zone 1 (cm**3/g)
--- ¥ pCcNucu( 3,1)

3 Ssaturated zone (cm**3/g)

T m—- 3 DCNUCS( 3)
s ' Leach rate (/yr)

7.270€E-03 ¥ ALEACH( 3)
3 Ssolubility constant

not used 3 soLuBk( 3)

3 pistribution coeff1c1ents for daughter Ra- 226

3 Contam1nated zone (cm**3/g)

-——— ® DCNUCC( 4)
?  Unsaturated zone 1 (cm**3/g)

-—- 3 DCNucCU( 4,1)
3  Ssaturated zone (cm**3/g)

-—- ® DCNucs( 4)

3 Leach rate (/yr) .
1.037e-02 3 ALEACH( 4)

3 So1ub111ty constant : ‘
not used - 3 soLuBk( 4)

3

3 Distribution coefficients for daughter Th-230

s Contaminated zone (cm**3/ )
. --= 3 DCNUCC( 5)
® Unsaturated zone 1 (cm**3/g)
- T DCNUCU( 5,1)
®  Saturated zone (cm**3/g) -
-—- s DCNUCS( 5)
3 Leach rate (/yr)
1.215e-05 o
® Solubility constant
not used -

3 ALEACH( 5)
3 soLusk( 5)

% Inhalation rate (m**3/yr)
-—- 3 INHALR

3 mass loading for 1nha1at1on (g/m**3)
-—- MLINH

3 Exposure duration
-—- 3 ED

* shielding factor, inhalation.
--- 3 SHF3

® shielding factor, external gamma
-—- - '3 SHF1

% Fraction of t1me spent indoors
-—- . 3 FIND

* Fraction of time spent outdoors (on site)

--- - 3 FOTD
* shape factor flag, externaI gamma
F

>0 shows circular AREA.

- RO17
RO17
- ROY7

RO17
RO17

3 outer annular radius

3 Radii of shape factorsarray (used if Fs =

3 Quter annular radius (m), ring 1:

L --- : . ® RAD_SHAPE( 1)

3 Quter annular rad1us (m), ring 2:

-—— RAD. SHAPE( 2)

m, ring 3:
--- . % RAD_SHAPE( 3) °

3 Outer annu]ar radius (m), ring 4:
rPage 10

-1

T Y = T T - L * B S S

not usedr
not used

0.000E+00
0.000e+00

7.000E+01

not used
not used
0.000€E+00
0.000E+00

6.000E+04

not usedx
not used

0.000e+00
0.000E+00

.400E+03
.000E+01

.000E-01
.000E+00
.000E+00
.000E+00

not used
not used
hot used

not used

.000E-04

.000e-01

o O B»r =

o O o o o © O N N\

N UM N R W o

O O N wvn

.000E+02
.000E+02
.000E+00
.000E+00

.000E+01
.000E+01
.000E+01
.006E+OO
.000E+00

.000E+04
;OobE+Q4
.000E+04
-000E+00 -
.000E+00

.400€+03 3
.000E-04
.000E+01
.000E-01
.000E-01
.000E-01
. 500E-01
.000E+60

.000E+01
.071E+01
.000E+00
.000E+00

f
- - ’- -

- - ' \,-l\
!

Ay

N S O

-
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RO17

" RO17

RO17
'RO17
RO17
'RO17
RO17

RO17

1RESRAD-ONSITE, Version 7.2

8

summary :

File

3

3

Outer

Outer

Outer

outer

Guter

OQuter

" outer

Outer

:annu1ar
annular
annular
annular

annular

annular-

annular

annular

radius

radius

{

UNat.,txt.REP
3 RAD SHAPE( 4)

(m), ring 5:

® "RAD_SHAPE (" 5)

(m), ring

® RAD_SHAPE( 6)

radius
radius
radius
radius
radius

radius

(m), ring 7:
RAD. SHAPE( 7)
(m), ring 8:
RAD SHAPE( 8)
(m), ring 9:

® RAD_SHAPE( 9)

(m), ring 10:

RAD_SHAPE (10)

(m), ring 11:
RAD_SHAPE (11)
(m),; ring 12:
RAD_SHAPE(12)

T« Limit =

: Natural uranium 100 pC i/g
: C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\UNATFEB RAD

(continued) -
o 3 -

‘Menu

Used by RESRAD

3

(1f d1fferent from user input) ?

Fruits, vegetables and

180 days_'

not

not

.not

not-

not
not

not

not

used
used

used

used -

used .

used
used

used

.02/03/2017

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

.0.000E+00

14:38 Page

Site-Specific Parameter Summary

parameter
Parameter
Name

- 3

Page 11

User

Input

not
not
not
not

not

_not

not
not
not
not
not

not

not

RO17 ® Fractions of annular areas within AREA: o E
"RO17 ®* Ring 1. ' _ ' 3
; --- : ? FRACA( 1)
~ RO17 ® - Ring 2 - - 3
-—= 3 FRACA( 2).
RO17 ® Ring 3 3
i m——— ? FRACA( 3)
RO17 ® Ring 4 A . 3
. --- - 3 FRACA( .4)
RO17 * Ring 5 L 3
- * FRACA( 5).
R017 ® Ring 6
‘ --- o ® FRACA( 6)
R017-®* Ring 7 , | 3
o - ® FRACA( 7) .
RO17 * Ring 8 ' 3
: --= 3 FRACA( 8)
RO17 ® Ring 9- 3
- 3 FRACA( 9) .
RO17 * Ring 10 . 3
' == . * FRACA(10)
RO17 * Ring 11 ' 3
. --= ® FRACA(11)
RO17 * Ring 12 ' 3
' --- 3 FRACA(12)
3 . 3
3 - ) .
RO18 3 grain consumption (kg/yr) 3

used
used

used

used

‘used

used

used

used
used
used

used

used.

used

.3

3

© O O O O O O O © O N K

Default

.000E+00
.732E-01
.000E+00
.oooé+oo
.000E+00
. 000E+00
.000E+00

.000E+00
.000E+00
.000E+00
.000E+00

1.600€+02

.000E+00

3




' UNat.txt.REP
--— 3 pIET(1)

RO18 3 Leafy vegetabie consumptwn((l)(g/yr) . : 3 not used * 1.400E+0Q1 3
- DIET(2 ' ' '
RO18 * Milk consumption (L/yr) : 3 not used 3 9.200E+01 3
- 3 DIET(3)
RO18 3 Meat and poultry consumpt1ou24)(kg/yr') 3 not used 3 6.300E+01 3
- DIET -
RO18 * Fish consumption (kg/yr) (53 . 3 not used 2 5.400E+00 2
--- 3 DIET(5) |, :
R018 ? Other .seafood consump'g'lon (Iéggyr) * not used 3 9.000E-01 3 '
--- DIET(b ~ -
RO18 ® soil ingestion rate (g/yr) : : , 3 3.650E+01°® 3,650E+01 *
--- SOIL ‘ _
RO18 ® Drinking water intake (L/yr') 3 not used 2 5.100e+02 @ -
-me DWI - ' : S '
RO18 ® Contamination fract1ontof drinking water' Co * not used 3 1.000E+00 3
‘ --- - FOW :
RO18 °* Contammatwn fraction ‘of household water 3 not used ® 1.000E+00 3
--- FHHW '
RO18 3% Contamination fr‘action of livestock water 3 not used * 1.000E+00 3 . - v
--- . 3 FLW : . -
R018 * Contamination 'Frjact'ion of irrigation water 3 not used 3 1.000E+00 3 '
. --- FIRW . . ‘
RO18 * Contamination fraction of aquatic food ® not used * 5.000e-01 *
R018 ® Contamination fraction of plant food '3 not used- 3-1 : s
' === ® FPLANT , : : l
R018 ® contamination fraction of meat . 2 not used 3-1 3 '
C—— 3 FMEAT o ‘
RO18 3 Contamination:-fraction of milk ' o © % pot used °®-1 T .
-— ? FMILK - : S '\
3 . 3 8 3 N
. ' . A ’ ' .
RO19 * Livestock fodder 1ntake fog meat (kg/day) 3 not used 3 6.800e+01 3’ -
. ——— LFI : . . - : _ f
RO19 ?* Livestock fodder 1ntake fog miTk (kg/day) ® not used * 5.500E+01 °® I
. Ceee LFI - S
RO19 ® Livestock water 1ntake for meat (L/day) - - ® not used - ? S5.000E+01 3
' _— Lw C o
RO19 * Livestock water 1ntake forsmﬂk (L/day) - ® not used *® 1.600e+02 '
: -—- LWX T . -
RO19 3 Livestock soil .intake (kg/day) . . "% not used * 5.000e-01 ® _
, ——— LS : .
RO19 2 Mass loading -for fohgr depos1t1on (g/m**3) : % not used 3 1.000E-04 3 l
--- MLFD -
RO19 3 Depth of soil m1x1ng 1ayer' (m) B ® 1.500e-01 * 1.500e-01 ® .~
R019 3% Depth of roots (m) ' S  not used * 9.000E-01 ° '
< --- 3 DROOT \ Atal »
RO19 °* Dr1nk1ng water fractugn from ground water % not used * 1.000e+00 3
- FGWDW,- ‘ S '
R0O19 ® Household water fract;on from ground water " 3% not used 3 1.000E+00 3 '
: . _— FGWHH' :
RO19 ? Livestock water fract;on from ground water 3 not used * 1.000e+00 ° ‘
--- FGWLW . S Y
RO19 ® Irrigation fraction f;om ground water -* not used * 1.000E+00 * '
o --- - ? FGWNIR . : p 3
R19B ® wet weight crop yie]dsfor gl.on-Leafy (kg/m**2) 3 not used ? 7.000e-01 3 '
. —— YV : : . L .
R19B ° wet weight crop y1'e'|dsfor(lz_§afy (kg/m¥**2) ® not used * 1.500E+00 ° S
-—- YV ~ ' .
Page 12 ‘ '
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R198 3 Wet-?f1ght crop yield f$5 godder (kg/m**2) ‘3 used 3 1.100E+00
R198 * Growing Season for Non-Leafy (years) .2 not used 3 1.700E-01:
R198B 3 Grogiag Season for L$a£§(1) (years) 3 not used 3 2.500E-01
R19B 3 Groyigg Season for“'ng$523 (years) 3 npt used 3 8.000E-02'
1RESRAD ~ONSITE, Version 7.2 T« Limit =180 days 02/03/2017 14:38 pPage
gngary . Natural Uranium 100 pCi/g '

P

UNat.txt.REP

: G \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

2016\UNATFEB.RAD

Site—Specific

(continued) _
. 3. : ‘
Used by RESRAD ? parameter
Menu 3 C Parameter
(xf d1fferent from user input) 3 Name

R19B
R198
R19B
R198B
R198
R198

- R19B

R198
R19B
R19B

c14

14

c14

- C14

c14
c14
cl4
ci4
ci4

Trans1ocat1on Factor for Non-Leafy
--- 3 TIV(L)
Trans]ocat1on Factor for . Leafy
—-- S 3 TIV(2)
Trans]ocat1on Factor for Fodder
--- * TIV(3)

Dry Foliar Intercept1on Fraction for Non-Léafy

- # RDRY(1) - .

Dry Foliar Intercept1on Fraction for Leafy -
--- ® RDRY(2) : C
Dry Foliar Intercept1on Fraction for Fodder..
-—- 3 RDRY(3) s

‘wet Foliar Interception Fraction for 'Noh-LeaFyl

--- 2 RWET(l)

‘wet Foliar- Intercept1on Fraction for Leafy -

-=- . % RWET(2) ,
wet Fo11ar Interception Fraction for Fodder'
--- 3 RWET(3) '
weathering Remova1 Constant for vegetation
- 3 WLAM

C-12 concentration .in water (g/cm**3)
-—- 3 C12wTR

c-12 concentrat1on in coggam1nated soil (g/9)
-——— cl12¢z .

Fract1on of vegetat1on carbon from soil
-—— CSOIL

Fraction of vegetat1on carbon from air
- CAIR

c-14 evasion layer th1ckness in soil (m)
—— MC

C-14 evasion flux rate from soil (1/sec)
- 3 EVSN

C-12 evasion flux rate from soil (1/sec)
-—— 3 REVSN

Fraction of grain in beef cattle feed
- 3 AVFG4 -

Fract1on of grain in milk cow feed
--- _ 3 AVFGS

pPage 13

not

Parameter Summary

3

User

Input

not

not

not

not
not
not
not
not

not

used

- used

used.

used

used

used

used -

used

used

used

used

used
used
used
used
used
uséd
used

used

3

NN RN RN R

Default

N 0 PN WO wWwN

.000E-01
. 000E+00
.000E+00 -
.500£-01
.500E-01
.500€-01
.500E-01
.500E-01
.SOOE-Oi
.000E+01

.000E-05
.000E-02
.000E-02
.8605-01
.000E-01

.000E-07 *.
.000E-10
.000E-01
.000g-01 @



UNat.txt.REP

STOR ® Storage times of contamihated foodstuffs (dgyé):
STOR ®  Fruits, non- 1eafy vegetab]es, and grain
- STOR_T(l)

STOR 3 Leafy vegetables
-—- 3 STOR_T(2)
STOR *  Milk
- - 3 STOR_T(3)
STOR * Meat and poultry
o === .. ? STOR_T(4)
STOR 3 Fish :
--- * STOR_T(5)
STOR ? Crustacea and mo]]usks
--- s STOR_T(6)
STOR 3 Well water
--- _ : STOR_T(?)
STOR * - surface water o
——- ® STOR_T(8)
STOR * Livestock fodder s
: : ; “-= 3 STOR_T(9)
. .
RO21 ® Thickness of building foundation (m)
-—- ¥ FLOOR1
RO21 ® Bulk density of building foundation (g/cm**3)
--- - 3 DENSFL
RO21-® Total porosity of thescover material
. - --- ‘ TPCV :
RO21 ® Total porosity of thesbu11d1ng foundat1on
' —— TPFL '
RO21 * Volumetric water content of the cover mater1a1
-—— 3 PH20CV
RO21 3 VO1umetr1c water content of the foundat1on
—— 3 PH20FL :
RO21 3 D1ffus1on coeff1c1ent for radon gas (m/sec)
R021 3 1in cover mater1a1
-—— 3 DIFCV
RO21 3 in foundat1on material
e ‘ 3 DIFFL.
RO21 °® in contam1nated Zone soil
-—- 3 DIFCZ
" R021 ° Radon vertical d1mens;on of mixing (m)
: - HMIX
R0O21 3 Average bu11d1ng a1r exchange rate. (1/hr)
. ——-- REXG
RO21 ® Height of the bu11d1ng (room) (m)
-—= HRM
RO21 -3 Bu11d1ng interior area factor
-— FAY
- R021 @ Bu11d1ng depth be1ow ground surface (m)
-—- DMFL
RO21 2 Emanat1ng power of Rn-222 gas
‘ -— 3 EMANA(1)
RO21 ® Emanating power of Rn-220 gas
- 3 EMANA(Z)
3 .
-8
TITL 2 Number of graphical time points
- * NPTS
1RESRAD-ONSITE, Version 7.2 T« Limit = 180 days

Page 14
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. 400E+01
.000E+00
.000E+00
.000E+01
.000E+00
.G00E+00
.000E+00
.000E+00
.500E+01

_not used

not used
not used

not used

not used

not used

® not used

not used
nof used
not used
not used
not ﬁsed
nbt used
not used
not used

not used

32

02/03/2017- 14:38 Page
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.400E+01
.000E+00
.000E+00
.000E401
.000E+00
.000E+00
.000E+00
.000E+00 *
,SOOE+01

.500E-01
.400€+00
.000E-01
.000E-01
.000E-02
.000E-02

.000E-06
.000E-07
.oobe-os
.000E+00
.000E-01
. S00E+00 -
.000E+00
.000E+00
. 500E-01
.500E-01

3

’

. NN .

-

L

- - .
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Summary : Natural Uranium 100 pCi/g

File H o \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
.2016\UNATFEB RAD

’ o Site-Specific Parameter Summary
(continued) -
0 3 3 uyser 3 3
Used by RESRAD : 3  Parameter
Menu Parameter ~ % . Input 3% pefault °?3

(zf d1fferent from user 1nput) Name

TITL ® maximum number of 1ntegrat1on points for dose s 17 3 --- 8

--- LYMAX . .
TITL ® Maximum number of 1ntegrat1on po1nts for risk 201 3 --- 3
: - KYMAX o

IIiiIiiiiiiiiiiiiiiiiiiifiIIITIIIIiiIiIIIiii

Summary of Pathway SeTect1ons

pathway o3 user selection

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

1 -- external gamma 8 act1ve -
2 -- inhalation (w/o radon)?®. . active
3 -- plant _ingestion 3 ° suppressed
4 -- meat ingestion 3 suppressed
5 -- milk ingestion 3 suppressed
6 -- aquatic foods 3 -suppressed
"7 -- drinking water 3 suppressed-
8 -- soil 1ingestion- 3 active
9 -- radon -3 suppressed
Find peak pathway doses 3 active -
IiiiIiiiiiiiiIiIIIIIiiiiiiIiIIIIIIiIIiIiiIIiiiiiiii
%RESRAD ONSITE version 7.2 T« Limit = 180 days 02/03/2017 14:38 Page
7 .
summary - : Natura1 Uranium 100 pCi/g .
File C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS :
2016\UNATFEB RAD ) :
Contaminated Zone Dimensions Initial soil Concentrations, pCi/g
AAAARAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Area: 868.36 square meters -~ - U-234 4.920E+01
‘Thickness: 0.15 meters S .U-235 - 2.200E+00
Cover Depth:. 0.15 meters o _ . U-238 4.860E+01

0 . T
Tota1 Dose TDOSE(t), mrem/yr

Bas1c Radiation Dose L1m1t - 2.500E+01 mrem/yr

Tota1 Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 2.000e-01 1.000e+01 1.000£+02 3.000E+02 1.000E+03
TDOSE(t): ~ 7.383E-01 7.383e-01 7.383e-01 7.394e-01 7.438eE-01 7.609e-01
page 15 o



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 at t = 1.000E+03 years

%SESRAD ~ONSITE, Version 7.2 T« Limit = 180 days 02/03/2017 14:38 pPage
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 (s))

0.000E+00 years

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

0 . Water Independent Pathways (Inhalation
excludes radon): . T
-0 . Ground Inhalation Radon ~ - Plant .
Meat Milk _...Soil
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAARAA

AAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
mrem/yr fract. ' mrem/yr fract. mrem/yr fract.
ARAARAA AAAKRAAAA AAAAAA ARAAKAAAA ARAAAA AAAAAAAAR AAAAAA AKAAAAAAA ARAAAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
U-234  1.546E-04:0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 "0.000E+00 0.0000
U-235 5.953e-02 0.0806 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 ~ 0.000E+00 0.0000 '
U-238 6.786E-01 0.9192 0.000E+00 0.0000 O. OOOE+OO 0.0000 0.000e+00 0.0000
0.000€+00 0.0000 0.000E+00 0.0000° 0.000E+00 0.0 C ‘
IITT111L f1f1ff18F £11€3f fEXXIILLT 1111 iiiiiiiii itiIII EEITTIITE ITIfif
Ifffefff fE138f fREXE18T f1ffff ITITLLILT Iffifx
- Total 7.383E-01 1.0000 0.000E+00 0.0000 0.000E+00 '0.0000 0.000E+00 0.0000
8 000E+00 0.0000 O. OOOE+00 0 0000 0.000e+00 0.0000 .
Tota] Dose Contributions TDOSE(i,p,t) for Individual.
Radionuclides (i) and Pathways (p). ,
As mrem/yr and Fraction of Total Dose At t
8;000E+00 years : _
0 - water “.: Fish-. "~ Radon . © Plant
Meat Milk ...All Pathways* . '
Radio- AAAARAAAAAAAAAAR ~AAAARAARAAAAAAAA ~ AAAAARAAAAAAAAAA AAAAAAAAAAAAAAAA

AAAAAAARAAAAAAAA  AAAAAAAAAAAAAAAA  ABAAAABRAAAAAAAAA
- Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
mrem/yr fract. mrem/yr fract. mrem/yr fract.

AAAAAAA AAAAAAAAA ARAAAA ~AAAAAAAAA AAAAAA  AAAAAAAAA AAAAAA  AARAAAAAA AAAAAA
ARAAAAAAA AAAAAA AAAAAAAAA AAAAAA - AAAAAAAAA AAAAAA

U-234  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 1.546E-04 0.0002

U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 O. 0000 0.000E+00 0.0000
0.000e+00 0.0000 O0.000E+00 0.0000 5.953e-02 0.0806 '

U-238- 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000e+00 0.0000 0.000E+00 0.0000 6.786E-01 0.9192 e o

fiffiff fITTTI13T ILLI4L ITIILIITT ffffff fEffffffs ITTITT  IITILILLL-11ERXT

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000e+00 0.0000 ©0.000e+00 0.0000 7.383e-01 1.0000
0*sum of all water independent and dependent pathways.

lgESRAD ONSITE, Version 7.2 . T« Limit = 180 days - 02/03/2017 14:38 Page
1 A i

summary : Natural Uranium 100 pCi/g '
File : C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\UNATFEB.RAD :

Page 16
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G B & A 2 = *..l. R e S R e e - OGS G . .

0
8xc1udes radon)

UNat.txt.REP
Total Dose Contributions TDOSE(i,p,t) for Ind1v1dua1
Radionuclides (1) and. Pathways (p)

As mrem/yr and Fract1on of Total Dose At t =
2.000E-01 years : )

water Independent Péthways (Inhalation
Ground : Inhalation - Radon _Plant

Meat Mi 1k .80l . e e e e e e g e
_Radio- AAAARAAAAAAAAAAA ~ AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAARAAAAAARAAAA

AAAAAAAAAAAAAARA  AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract.  mrem/yr fract. mrem/yr fract. mrem/yr fract.
mrem/yr fract.  mrem/yr fract. mrem/yr fract. e
AARAAAA AAAAAAAAR AAAAAA ~AAAAARAAA AAAAAA ARAAAAAAA AAAAAA ARAAAAAAA AAARAA

ABAAAAAAA AAAAAA AAAAAAAAA

AAAAAA  AAAAAAAAA AAAAAA
U-234  1.546E-04 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0O.000E+00 0.0000

'0.000E+00 0.0000 0.000E+00 0.0000 . 0.000E+00 0.0000

U-235 5.953e-02 0.0806 0.000£+00 0.0000 0.000E+00 0 0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00.0.0000 : v
U-238 6 7865 01 O 9192 0.000E+00 0.0000 0.000E+00 0. 0000 0.000€e+00 0.0000

0.000E+00 0.000€+00:0,0000 0,000E+00 0.0000

tifftit Iiiiiiiii ttftft tiirifiii ififit fiiffffft ffifie ifririifl fifftt
Ifffeffes fEf80f fIELELLML PEELY  IXTILAILIT $ELLET : :
Total 7.383e-01 1.0000 .0.000E+00 0.0000 0.000E+00 O. 0000 0.000E+00 0.0000 -
8 000E+00 0.0000 0 000£+00 0.0000 0.000€+00 0.0000

" Total Dose contributions TDOSE(i,p, t) for Ind1v1dua1
Radionuclides (i) and Pathways (p)

2.000e-01 years .

0 : 4 Water Dependent Pathways,.“

0 C ‘water : " Fish Radon : Plant - v
Meat o Milk . All pathways® »,
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA.A

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

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

mrem/yr fract. mrem/yr fract. mrem/yr fract.
‘ AAAAAA

AAARAAAAA AAAAAA AAAAAAAAA AAAAAA

AAAAAAA AAAAAAAAA AAAAAA

- AAAAAAAAA

AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA

U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 O. 0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 1.546E-04 0.0002° . N
Uu-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ‘0.00QE+OO 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 5.953E-02 0.0806 : o
U-238 0 OOOE+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 000 0.000E+00 0.0000 6.786E-01 0.9192 : ¥ »
_iiiii;i’iiiiiiiii_Ii;iii' f1tfffeit iiIIII,‘III;iiiiI iiiIIi Iirirtisf ffrifs
Total 0.000E+00 0.0000 0.000E+00 0.0000 O. 000E+00 0.0000 0.000eE+00 0.0000
0.000E+0Q0 0.0000 0.000E+00 0.0000 7.383e-01 1.0000 ~ ‘
O*sum-of all water independent and dependent pathways.

'%EESRAD -ONSITE, Version 7.2 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 , ,

Tota1 Dose Contributions TDOSE(1 D, t) for Ind1v1dua1
Rad1onuc11des (1) and Pathways (p)
. As mrem/yr and Fraction of Total Dose At t =

1.000E+01 years - . ‘ :

water Independent Pathways (Inhalation

exc1udes radon) ‘ ‘ -
0 "~ -Ground : Inha1at1on Radon Plant
Meat Milk Soi1 : -
' : Page 17



- ae o0 sa on UNat tXt REP e ve ea as
. Radio- AAAAAAAAAAAAAAAA AAAARAAAAAAAAAAA ~ARAAAAARAAAAAAKA ~AARAAKRKAKARAAAA

AARARAAAAAAAARAAA = AARAAAAAARAAAAAA  AAAAAAAAAAAAAAAA

Nuclide -mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
mrem/yr fract., mrem/yr fract. mrem/yr fract.

AAAAAAA AABARAAAA AAAAAA AAAAAAAAA AAAABA ABRARAAAAA AAAAAA AAAAAAARA AAAAAA

AAAAAAAAA AAAAAA AAAAAAAAA ARAAAA AAAAAAAAA AAAAAA

U-234 1.689e-04 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000
0.000e+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000

u-235 5.954E-02 0.0806 0.000E+00 0.0000 O.000E+00 O. 0000 0.000e+00 0.0000
0.000E+00 0.0000 - 0.000E+00 0.0000 0.000E+00 0.0000 ‘ _ .

-uU-238 6. 7865 01 0.9191 0.000E+00 0.0000 -0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00

0 0.0000 :
111111t tiitieits JIfITIr IILITIIET f1ffdt ffffTffTS tittts tifttttit treifs

Total 7.383E-01 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
8.000E+OQ 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contr1but1ons TDOSE(i,p,t) for Individual
Radionuclides (1) and Pathways (p)

1.000E+01 years
0 ‘ . water Dependent_Pathways
0 water . Fish Radon Plant
Meat o MiTk A1l pathways® -

_Radio- AAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

AAAAAAAAARAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
-mrem/yr ~ fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA ~AAARAAAAA AAAAAR ~AAAAARAAA AAAAAA AAAAAAAAA AAAAAA
ARAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA ARAAAA
U-234 ° 0.000E+00- 0.0000 - 0.000E+00 0.0000 0.000E+00 0.0000 -0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 1.689eE-04 0.0002

U-235 _ 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 -0.000E+00 0. 0000:

~ 0.000E+00 0.0000 0.000E+00 0.0000 5.954E- 02 0.0806
u-238  0.000E+00 0.0000° 0.000E+00 0.0000 0.000E+00.0.0000 O. 000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 6.786€E-01 0.9191

I111131 frftffsfs 1Pttt fffffffff fiffis iiiiiiiiiAiiiiii IIIIIiiii Iiiiii'

IffELE80T fE00ff IEILILL9T LT84 fTITLLE8L TE11f1
Total - 0.000E+00 0.0000 0O.000E+00 0.0000° 0.000E+00 O. 0000 0.000E+00.0.0000
0.000E+00 0.0000 0.000E+00 0.0000 "7.383E-01 1.0000
O0*sum of all water independent and dependent pathways.

15
summary : Natura] Uranium 100 pCi/g

File : C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\UNATFEB RAD )

Tota1 Dose contr1but1ons TDOSE(1,p, t) for Ind1v1dua1
Radionuclides (i) and pathways (p)

'é.oooe+oz years

excludes radon) .
0 Ground Inhalation ‘Radon -Plant

Meat MiTk o 5011

_Radio- = AAAAAAAAAAAAAAAA ~AAAAAAAAAAAAAAAA ~ AAAABAAAAAAAAAAA  AAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAA  AAAAAAARAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract.  mrem/yr fract. mrem/yr fract.
mrem/yr fract.: mrem/yr fract. mrem/yr fract.
© ARAAAAA AAAARAAAA AARAAA ~AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA  AAAAAAAAA ARAAAA
AARRAAAAA AAAARAA AAAABRAAAA AAAAAA AAAAAAAAA AAAAAA
U-234 1.129e-03 0.0015 0.000e+00 0.0000 0.0Q0E+00 O. 0000 0.000E+00 0.0000
0.000E+00 0.0000 O.000E+00 0.0000 O. 000!54—0108 0.0000
Page

As mrem/yr and Fract1on of Total Dose At t

1RESRAD-ONSITE, Version 7.2 T« Limit = 180 days 02/03/2017 14:38 Page

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

water Independent Pathways (Inhalation °
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U-235 5.969€e-02 0.0807 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 O. 0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000
U-238 6.786E-01 0.9177 0.000E+00 0.0000 O0.000E+00 O. 0000 0.000E+00 0.0000
0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000
IILITIT ITILLLSTT ITIXLT  IITTIIfff ffffff Iiit%%%xi Titizrr  fifiiffff fifiix

Total 7.394E-01 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 000E+00 0.0000
8 000E+00 0.0000 0.000E+00 0.0000 0.000E+00- 0.0000

Total Dose COntr1but1ons TDOSE(1 o t) for Ind1v1dua1
Rad1onuc11des (i) and pathways (p)

1.000e+02 years
0 o L water- Dependent Pathways
0 water Fish . Radon _ Plant
Meat Milk A1l pathways* .
Radio- AAAAAAAAAAAAAAAA ~ AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

As mrem/yr and Fract1on of Total Dose At t =

AAAAAAAAAAAAAARA = AAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA o
Nuclide mrem/yr fract. .mrem/yr. fract. mrem/yr fract. mrem/yr fract.
mrem/yr fract. mrem/yr fract _ mrem/yr fract. '

ARAAAAA AAAAAARARA AAAAAA AAAAAAAAA AAAAAA  AAAAARAAAA AAAAAA ARAKARKAK ‘AAARAA
AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA

u-234  0.000E+00 0.0000 .0.000E+00 0.0000 0.000E+00° 0 0000 - 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 1.129e-03 0.0015 . ~ ~
u-235  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 O. 0000 0.000E+00 0.0000
0.000e+00 0.0000 O.000E+00 0.0000. 5.969e-02  0.0807 T
u-238 . 0. OOOE+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.000€e+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 6.786E- 01_0,912?_, . .
fififfsf Iiiiiiiii’iiiiii JItffftfft fEE1TY  IILTLLLTL IIIIiI Tfff1L11r £3171F

Ifffififs f1ffff IITTIfiifl fififf fifffffff f1f1f7 _

Total 0.000E+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000£+00 0.0000. 0.000E+00 0.0000 7.394E-01 1.0000 - ' . '
0*sum of all water independent and dependent pathways. : ' : :
IEESRAD -ONSITE, Version 7.2 . T« Limit = 180 days - 02/03/2017 14:38. Page

summary :.Natural Uranium 100 pCi/g
File G \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\UNATFEB.RAD. :

" Total Dose Contr1but1ons TDOSE(i, p t) for Ind1v1dua1
Rad1onuc11des (i) and pathways (p) =

3.000E+02 years

As mrem/yr and Fraction of Tota1 Dose At t =.

0 water Independent Pathways (Inhalation
8xc1udes radon) oo S ' : T -

, Ground ~ Inhalation - Radon ' Plant
-Meat Milk .50l
_Radio~ =AAAAAARAAAAAAAAA AAAAAAARAAAAARAA ~AAAAAAAAARAAAARA  ARARAAARAAARAAAA

AAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA
Nuclide mrem/yr -fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
mrem/yr ~fract. - mrem/yr fract. mrem/yr fract.
AAAAARA AAAAAAAAA AAAAAA  AAAAAAAAA "AAAAAA AAAAAAAAA AAKAAA AAAAAAAAA AAAAAA

AARAAAAAA AAAAAA AAAAAAAAA AAAAAA  AAAAAAAAA AAAAAA

U-234  5.403E-03.0.0073 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 '

U-235. 5.975e-02 0.0803 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000£+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000
- U-238 6.786E-01.0.9124 0.000E+00 O. 0000 0.000E+00 0.0000 0.000€+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000

III318f TLffC81f% IT11fr IIfffiffiiff IIIIIi III%%%%Ii ITIffr ITfffffff fTTiis

Total ~7.438e-01 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 ' 0.000E+00 0.0600
0. 000E+00 0. 0000 O. 000€e+00- 0.0000 O. 000E+93;0 .0000 A
Page



UNat txt.REP .

0 .
Tota1 Dose COntr1but1ons TDOSE(i, p, t) for Individual
Radionuclides (i) and Pathways (p).

3.000E+02 years

0 : Water Dependent Pathways
0 . Water Fish . _ Radon Plant
_Radio- AAAAAAAAAAAAAAAA ~AAAAAAA AAAAAAAAAAAAAAAA

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

R R KK K

/ A/
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
mrem/yr fract.  mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA = AARAAAAAA AAAAAA AAAARAAAA ABARAA
AARAAA

VYV VMY
' U-234  0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 ° ~0.000€+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 5.403E-03 0.0073 _
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 -0.000E+00 0.0000 .5.975e-02 0.0803 -

U-238  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3

0.000e+00 0.0000 0.000E+00 0.0000 6.786E-01 0.9124
t11i1e1 fifffifit fif1fF fITIfffff fITIIE Iiiiiiiii frirsr fIfffffif IITISfL

~ Total. 0.000E+00 0.0000 0.000E+00 0.0000.. 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 7.438e-01 1.0000 T
. 0*sum of all water independent and dependent pathways.

%;ESRAD -ONSITE, Version 7.2 T« Limit = 180 days . 02/03/2017' 14:38
Summary : Natural Uranium 100 pCi/g ‘
File v C \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

2016\UNATFEB RAD

" Total Dose Contributions TDOSE(1 P, t) for Ind1v1dua1
Radionuclides (i) and Pathways )

1.000E+03 years
0 ‘ water Independent Pathways (Inha]at1on
excludes radon)
0 , . Ground Inha1at1on : Radon " Plant

Radio- AAAAAAAAAAAAAAARA. AAAAAAAAAAAAAQAA"”AQAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr . fract. mrem/yr fract. mrem/yr fract.
mrem/yr fract. mrem/yr fract. mrem/yr fract.
(AARAAAR AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA ~ ARAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAAAA AAAAAA. AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
. U-234  2.250E-02 0.0296 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

U-235  5.976E-02 0.0785 0.000E+00 0.0000 0.000E+00 0.0000 0:000E+00 0.00001

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 S
U-238 . 6.786E-01 0.8919 0.00QE+00-0.0000 0.000E+00 0.0000 - 0.000E+00 0.0000

. 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

1111111 $1ITITTET 1Tifft 11iTiTTi frfffr frfiftitt fiifft trtrrifet fiffes
IITTITTET feffff LERIXTXTL LEff1f TITELIL9E friiid

Total. 7.609e-01' 1.0000 O.000E+00 0.0000 0.00QE+00 0.0000'-6.000E+00-0.0000

.8.000E+00 0.0000 0.000e+00 0. 0000 0.000e+00 0.0000

Total Dose Contr1but1ons TDOSE(1 p,t) for Individual

Radionuclides (i) and Pathways (p) :
As mrem/yr and Fraction of Total Dose At t =
1.000E+03 years :
0 L o water Dependent Pathways
0 : Water Fish Radon Plant
Meat MiTk All Pathways*

) .Page. 20

As mrem/yr and Fraction of Total Dose At t=
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_Radio- AAAAAAAAAAAAAAAA AAARAAAAARAAAAAA ~ AAAAAAAARAAARAAA  AAAAAKAAAAAAAAAA

AASAAAAAAAABRAARA AAAAAAAAAAABABAA
Nuclide mrem/yr fract. . mrem/yr fract. mrem/yr fract. mrem/yr fract.
mrem/yr fract. mrem/yr fract.” mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAAAA
ABAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA -
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

" 0.000E+00 0.0000 0.000E+00 0.0000 2.250E-02 0.0296

U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 O. 0000 0.000E+00 0.0000

* 0.000E+00 0.0000 0.000E+00 0.0000 5.976E-02 0.0785

u-238° 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000. 0.000E+00 0.0000
0.000E+00 0.0000 0,000E+00 0.0000 6.786E-01 0.8919 N
fiftfff tffffffft fEE4f IITTILTILT IT188f IrLffffsx iIIIII Tfffffftf fifiit

Ifffffits fiffif IIfffffff fE88%% IIfffifif fiffff . ,

Total . 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 O 0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 7.609E-01 1.0000

0*sum of all water independent and dependent pathways. - - _ T _
1RESRAD ONSITE Vers1on 7.2 T« Limit = 180 days 02/03/2017 14:38 Page .

summary : Natural Uran1um 100 pCi/g

" File .~ : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
- 2016\UNATFEB RAD ,

-

Dose/Source Rat1os 5ummed 0ver ATl Pathways

© Parent and Progeny Pr1nc1pa1 Rad1onuc]1de contributions Ind1cated

"0 Parent. Product Thread DSR(J t) At T1me in Years

(mrem/gr)/(pC1/g) ' o
10006403 | ) Fract1on 0 000E+00 2. 000€- 01 1. OOOE+01 1.000E+02 3.000E+02
E+ - =402,

e ve v os o ey gu vy e .l... wo e vy et e ot s eu e ..'......A....-.-... ......-.........:. | ..;'.‘....’......;... A
AARAAAAAA - 3 R
U-234 u- 234 ' .141€-06

| 1.0006+00 = 3.141E-06 3.141E506 3.141E-06 3 3.139€-06
.‘3u}g§§ %. Th-230 1.000E+00 6.891E-11 9.648E-11 -1.447E-09 1.384E-08 4.127E-08 -
1393877 Ra-2264D- 1.000E+00  9.080E-10 1.5616-00°2,902E-07 1.980E-05 1.066E-04 -
%2338 0 pb-21040 1.000E+00 6.222€-16 1.287E-15 2.568E-12 9.1296-10 6.760€-09
'jﬁggggzgj SDSR(J) © 3,1426-06 3.1436-06 3.433E-06 2.2956-05 1.098E-04
0U-235+D . U-2354D  1.000E400 2.706E-02 2.706E-02 2.706E-02 2.706E-02, 2.706E-02
zﬁzggg;gz. Pa-231 . 1.000E+00 1.020E-07.1.427E-07 1.996E-06 1.084E-05 1.394E-05 -
1343550 Ac-2274D 1.000£400 1.4276-08 2.445E-08 3.655E-06 6.256E-05 8.735E-05
36 HDSRE)) '2.7066-02 2.706E-02. 2.707E-02 2.713E-02 2.716E-02
00-238 - u-238 5.4506-07 3.121E-12 3.121E-12 3.1216-12 3.1216-12 3.121e-12
0U-538+0-  U-2384D . 1.000E400 1.396E-02 1.396E-02 1.396E-02 1.396E-02 1.396E-02
CL23%50° U234 1.000E400 4.435E-12 6.2096-12 9.3136-11 8.913E-10 2.664E-0
S S538:0°  Th-230  1.000E400° 6.486E-17 1.1166-16 2.1476-14 1.964E-12 1.753e-11
L023580°  Ra-226+D  1.000£400 6.4136-16 1.328E-15 2.899E-12 2.0296-09 3.643E-08
20200840 Pb-210s0  1.000E400 3.5208-22 8.7416-22 1.956E-17 7.8585-14 2.1166-12
3.999€-11 | e 21 v



‘ ' - ’ UNat.txt.REP
1U3238+D aDSR(3) 1.396E-02 1.396E- 02 1.396€-02 1.396E-02 1. 396E 02

TIfTIfifiz
The. DSR includes contr1but1ons from assoc1ated (half-1ife.o 180 days) daughters.

0 . ‘
S1ng1e Rad1onuc11de soil Guidelines G(i,t) in pC1/g
Bas1c Rad1at1on Dose Limit = 2.SOOE+01 mrem/yr

0Nuc11de ' A : . . | - o .
L C1) o ot= 0:000E+00 © 2.000E-01  1.000E+01  1.000E+02  3.000E+02  1.000E+03

ARAARAA ‘AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA - AAAAAAAAA AAAAAAAAA

u-234 7.956E+06  7.954E+06  7.282E+06 1.089E+06  2.276E+05 = 5.468E+04

U-235 o 9.239E+02 9.2396402 -9.237E+02  9.214E+02  9.204E+02  9.204E+02

'U?238 1.790E+03  1.790E+03  1.790e+03  1.790E+03 1,790e+03 1. 7905+031

Oiiiiiii ITI11898F  PEILTTILLL titifttts © iiiiiiiii Iiiiiiiii’v IELIEILLT -

summed Dose/Source Ratios DSR(1 t) in (mrem/yr)/(pC1/g)
and single Radionuclide Soil Guidelines G(i,t) in pCi/g
‘at tmin = time of minimum single radionuclide s0i1 guideline
and-at tmax = time of maximum total dose = 1.000E+03 years

ONuclide 1Initial . tmin_- DSR(i,tmin) G(i,tmin) DSR(1 tmax) G(i,tmax)

CoG) - (pcifg) o (years). " (pCi/g)] i SBC1/Q)
AAAAAAA AAARAAAAA  AAAAAAAAAAAARAAA - AAAAAAAAA  AAAAAAAAA ARARAAARAA  ARARAAAAA
U-234  4.920e+01 - 1.000E+03 4.572E-04. ' 5.468E+04 4.572E-04 5.468E+04
U-235  2.200E+00 757 n 2. . 2.716E-02 9.204E+02 2.716E-02 .9.204E+02
U-238-- 4,860E+01 - 1.000E+03 1.396e-02 1.790E+03 1.396E-02 1.790E+03 - -
iIIIiiI Ifffiitis iiiitiiiixiillii iiitiiIII IIIIiIiii: fffrrifis fffffifiix
%SESRAD ONSITE Vers1on 7.2 - T« L1m1t = 180 days 02/03/2017 14:38 Page

_ Summary : Natura1 Uran1um 100 pC1/g : o
File - : C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS B
. 2016\UNATFEB RAD ‘ ST

Ind1v1dua1 Nuc11de Dose: 5ummed over A11 Pathways
Parent Nuclide _and Branch Fract1on Indicated

0Nuc11de Parent THF(1) . DOSE(j,t), mrem/yr i -
L 066) 03 (D t= 0.000E+00 2.000€-01 1. 000E+01 1. OOOE+02 3.000E+02

. E+ - o _ .
“ARAAAAA. RARARAR AARARARAK =~ AAAARARAR KARARARAR AARARAAAR - i

AAAAAAAAA L . .
U-234- U-234 1.000E+00 .546E-04

'1.546E-04 1.546E-04 1 1.545E-04 1.5445-64
igggggfgju-zas 1.000£+00 - 2.155E-10 3.017€-10 4.526€-09 4.3326-08 1:295;-67i
U:234 " 400SEC) | 1.546E-04 1.546E-04 1.546E-04 1.S46E-04 1.546E-04
OTh-230  U-234  1.0006+00 * 3.3916-09 4.747€-09 7.1196-08 6.807€-07 2.0305-06

Th-230 U-238  1.000E+00  3.152E-15 5.4226-15 1:043E-12 9.544E-11 8.519E-10
z?§§g§§ZZaoosscj) 3.391E-09 4{7475599 7.120E-08 6.808E-07 2.031E-06
ORa-226 U-234  1:000E+00°  4.467E-08 7.680E-08 1.428E-05 9.741E-04 5.246£-03

.iéggggézzu-zss 1.000E+00.  3.117E-14 6.4556-14 1.409E-10 9.863E-08 1.770E-06

Page 22
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- Ra-226 dDOSE(]) .428E-05

| 4.467E-08 7.680E-08 1 9.742E-04 5.248E-03
0Pbo510 -U-234  1.000E400.  '3.061E-14 6.330E-14 1.263E-10 4.491€-08 3.326E-07
lpéjgzozzu'zas 1.000E+00 :}.7105-201472482-20 9.5086~16 3.819g-12 1.0296-10
ngsgéOOGaDOSE(J) | 3.0§1s-;4 6.330E-14 1.263E-10 4.492E-08 3.327E-07
0U-235 U-235 1.000E+00  5.953E-02 5.953E-02 5.953E-02 5.953E-02 5.953E-02
0Pa 351 u- 235 1.000E+00 ~ (2.244E-07v3.1395407_4.392E-06 2.384E-05 3.066E-05
8A%935705uf235 1:000E400  3.140E-08 5.379E-08 8.042E-06 1.376E-04.1.922E-04
002338 'U-238  5.450£-07  1.517E-10 1.517E-10 1.517€-10 1.5176-10 1.517€-10
02058 Cu-238 1.000E400  6.786E-01 6.786E-01 6.786E-01 6.786E-01 6.786E-01
:u:ggg-ziéDOSE(J) | 6.786g-01'6.7865—01 6.786E-01-6.786E-01 6.786E-01 -

i%%%%%%%iiiiiiii Iiiiiiiii iiiiiiiii fEE2E888F TIXTITILT fETIL508f fIfffTa1s
THF(i) is the thread fraction of the parent nuclide.

lgESRAD -ONSITE, version 7.2 . . T« Limit = 180 days 02/03/2017 14:38 Page
2 TrIn o Tags
summary : Natural Uranium 100 pCi/g

File . : C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

2016\UNATFEB RAD

) . Ind1v1dua1 Nuclide 5011 Concentration
"~ Parent Nuclide and Branch Fraction Indicated
0Nuc11de parent  THF(i) . s{j,t), -pci/

L ooae+03 N  t= 0.000€+00 3.0005-01 1.000£+01 1.000E+02 3.000E+02
: AAAAAAA AAAAAAA AAAAAAAAA . AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
AGAQQQAAAU-234 1.000E400 ~ 4.920E+01 4,920E+01 4.920E+01 4.919E401 4.916E+01
4u?gg§+01u-é3s 1.000E400  0.000E+Q0 2.744E-05 1.372E-03 1.372E-02 4.1156-02
1G§gg§'01as(j): L 4.9206+01 4.920E+01 4.920E+01 4.920E+01 4.920€+01
Oho250. u-234 1.0006400  0.000E+00 9.048E-05 4.524E-03 4.5196-02 1.3526-01
4%ﬁzg§601u-238 1.000E+00  0.000E+00 2.524E-11 6.308E-08 6.304E-06 5.664E-05
6+ﬁ§§§50435(j);_. - .~ 0.000E+00 9.0485~05 4.524E-03 4.519e-02 1.353E-01
ORa526 U-234  1.000E400 '~ 0.000E+00 3.917E-09 9.45SE-06 7.043€-04 3.817€-03
?é2335802u-238 1.000E+00  0.000400 7.284E-16 8:869E-11 7.094E-08 1.286E-06.
inggggézzastg) S o o.odos+00 3.917€-09 9.455E-06 7.044E-04 3.818E-03
O0Pb-210 U-234  1.0006+00  0.000E+00 8.139E-12 9.038E-07 3.665E-04 2.737E-03
Lo 238 1.000E+00  0.000E+00 1.136E-18 6.455E-12 3.099E-08 8.445E-07
Lborto asciy: 0.000E+00 8.139e-12 9.038E-07 3.6656-04 2.737E-03
00°335 C2U-235  1.0006+00  2.200£400 2.200E+00 2.200E+00 2.200€+00 2.200E400
Ghacess Ju-235 1.000E+00 0.000E+02w3#§%£f-06 4.3336-04 2.455E-03 3.164€-03



"~ 3:205E-03 ‘ o
0Ac-227 U-235 ~1.000E+00 -
1.505€e-03 :
0u-238 U-238  5.450&e-07
-2.649E-05

U-238 U-238  1.000€E+00
4.860E+01

U-238 ds(j):

4.860E+01
- ITITiiT fififfs fRIffRfFE
1ft1if1ft _

UNat.txt.REP ‘
0.000E+00 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
4.8605+01 4.860E+01 4.860E+01 4.860E+01 4.860E+01

4.860E+01 4.860E+01 4.860E+01 4.860E+01 4.860E+01

tiffttrft fEPPE9P9E PEETTLLTS trirtitit Iiiiiiiii»

THF(i) is the thread fraction of the parent nucTide.

ORESCALC.EXE execution time =

*35.60 seconds

Page 24
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-~ Input - 230FEB.rad



N W AR S aE Bk U S S S b O an A G & B

L TPCZ = ..
. FCCz = .2,

: 230FEB.RAD
&DB : , :
CODENAME = 'RESRAD-ONSITE',
ICRPTRANS = 'ICRP107',
HAFTIM = '180 days
EXTERNAL_DCF= "DCFPAK3. 02',
DFFILE = 'DOE STD-1196-2011 (Reference Person)',
RISKLIB= 'DCFPAK3.02 Morbidity

DOSELIB= 'DOE STD-1196-2011 (Reference Person)'

NPD =

NPTS = 3
NS = 1,
NPDS = 6 ,
U_activity = pC1 "

U_dose_unit = 'mrem’® ,

nDAll = 2 , o

nuniqueNuc = 15 ,

&END

&INDATA

TITLE = 'Th-230 100 pcCi/g’
ZgigggTORY NAME = 'C: USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
NPTS = 327,

TDISK = '', VERS = '7.2°,

XSPACE = 'LOG',

FINDPEAK = 0 ,

LYMAX = 17 , T

.COVERQ = 5
DENSCV = 1.5,
vev = 0,

. KYMAX = 1

' DENSCZ = 1.5,

vcz = .001, -
.4 : _ .

SUBMFRACT = 0,
LCzPAQ = 100,
. Page 1



100

—
~
N
Y
wwiwoowwuwnan.
[y
o
(=3

0,
T(10) = 0,
INHALR = 8
MLINH = .0
ED =
SHF1
SHF3
FIND
FOTD
FS = 1,

RAD_SHAPE(
RAD_SHAPE(
RAD_SHAPE(
RAD_SHAPE (
RAD_SHAPE (
RAD_SHAPE(

A

.4,
g,

BN w
’ o

" * RAD_SHAPE(

RAD_SHAPE(
RAD_SHAPEE
RAD_SHAPE
RAD_SHAPE (
RAD_SHAPE (
" FRACA(1)
FRACA(2)
FRACA(3)
FRACA(4)
FRACA(S)
FRACA(6)
FRACA(7)
FRACA(8)

manwnnauan

OOOOOOO

FMEAT =-1,

300,

RO
WS

0,

400,
001,

1
3
33
>
&
7
8)
9)
10)
11)
12)

Wi annimnan

-

no
cCoo- - T

=
N
o

-

v
S

- W

FMILK =-1,

LFIS
LFI6
LWI5
- LWI6

Hunhn
%]
v
-

1, :
.2732395,

230FEB.RAD

Page 2
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- FGWLW

_ 230FEB.RAD
LSI = .5,

. MLFD = .0001,

DM = .15,
DROOT
FGWDW
FGWHH

LU T T

FGWIR
STOR_T
STOR_T(
STOR_T(3)
STOR_T(4)
STOR_T(5)
STOR_T(6)
STOR_T(7)
STOR_T(8)
STOR_T(9)
FLOOR1 =
DENSFL
TPCV = .
TPFL = .1
PH20CV
PH20FL

N
N =
N

UIe v v v O«

-

F=anwnumnn

Hon
e AR RNNNRRE

]
E-N
- - N-

.05,

.03,
.000002,
.0000003,
.000002,

tn

o
(=)
M
mn
o
W

DMC = .3,

EVSN = .0000007,
= 1E-10,

- AVFG4 = .g,‘

I

~

w

i
manuu

W

- DENSUZ(2)
DENSUZ(3)
DENSUZ(4)
DENSUZ(5)
TPUZ(1).
TPUZ(2)
TPUZ(3)
TPUZ(4)
- TPUZ(5)
ePUZ(1)
EPUZ(2)
EPUZ(3)
EPUZ(4)
EPUZ(5)

viviuniunio
- - ow e o

T
NNNNND DS S
DRt T S W Y

1L I T I 1 O O T

'Page 3



_AGMILK(3)

230FEB.RAD
FCcuz(1) :
Fcuz(2)
Fcuz(3)
Fcuz(4)
Fcuz(s)
BUZEI)
BUZ(2)
" BUZ(3)
BUZ(4)
BUZ(5)
Hcuz (1)
HCUZ(2)
HCUZ(3)
HCuz (4)
HCUzZ(5) 10
INDPOPFLAG = 0,
* OFFDISTANCE(1) = 250
NUMDISTANCES = O,
. AMBIENTTEMP = 10,
LIDHEIGHT = 1000,
SOURCEHEIGHT = 10,
‘AGVEG(1) = 0
AGVEG(2) .= .
AGVEG(3) =
AGMILK(lg
AGMILK(2

nmunun
nmuwowunn
Vit
[
OOSIWWWWWNINNNN

=
O

)]

AGMEAT(lg
AGMEAT (2
AGMEAT(3)
BEEFDENSITY = .1
MILKDENSITY, = .0 :
VEGLANDFRACTION = 0185 o

wannu
[=]

W nnu
. . - H -
=

—
L]
<
~.
N
(o

nun
'—l

~ A
2 i
2 —
N N
w i
\J -/
ll nramnnnoe
N N
U‘l w

NUCNAM = 'Pb-210+D', 'Ra-226+D', 'Th-230', 'LAST'

S = 2¥*(Q, 100,

DCACTC = 100, 70, 1E+34,
DCACTUL = 100, 70, 1E+34,

DCACTS = 100, 70, 1lE+34,
RLEACH = 3*0,

SOLUBKO = 3*0,

SDENSCV = 1.5,

SDENSCZ = 1.5,

STHICKO = 10,

NSENA = 3, : :
NUM_SAMPS = 300, NUMVAR = 1,
UNCPPD = 1 , . .

Page 4
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1

230FEB,RAD"
UNCPND = 1 ,
SELPATH = 131,
&END
&DCF ’ -
T_DCF2= .0401672, 3.823283e-02, 0.3848,
T_DCF3= 1.025566€E-02, 1.677388E-03, 0.0009361,
BIOFAC2= 100, .250, -500,
BIOFAC1l= 300, 50, 100,
RTF2= .0008, .001, .0001,
RTF3= .0003, .001, .000005,
RTFl= .01, .04, .001,
SLPFl= 4,295087E-09, 8.36718E-06, 8.453E-10,
SLPF2= 3.0825E-08, 2.822095E-08, 3.407E-08,
SLPE3= 3.44202E-09, 5.149498e-10, 1.191e-10,
SLPF4= 2.669116E-09, 3.853363e-10, 9.138€e-11,

. SLPF5= 3.44202€-09, 5.149498e-10, 1.191E-10,
T_SLPFRN= 1.8E-12, 1.9e-13, 3.7e-12, 3E-15,

1.5e-11, 3.7e-11,
T_KFACTR= 388, 188, 388, 188,

.&END . :

Page 5
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o . Thorium.txt.REP
1§ESRAD-ONSITE, version 7.2 T« Limit = 180 days

Summary : Th-230 100 pCi/g x

File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

2016\230FEB.RAD _ |
| Table of Contents

AAAARRAAAAAARAAAA ' :
Part I: Mixture Sums and Single Radionuclide Guidelines
ARSI AR AN ARES SRR AN SRR AR SRR RS NSRS SRS S SR A

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

Site-Specific Parameter SUMMArY ....vevierivrnronennnranns
Summary of Pathway SeleCctions .......ciiiiiiunnnerinnoeess
Contaminated Zone and Total Dose Summary ......... et
Total Dose Components : o
Time = 0.000E+00 .. ... iiiiiiininerierionernnnnns PPN
Time = 2.000E-01 .......... e re e tatenee e e,
Time = 1.000E+01 ...... N Nenas e
Time = 1.000E+02 .. ..cviieriineneiervrnneeennns DU
Time = 3.000E+02 ........ e ettt P
Time = 1.000E+03 .......ivvevennns e e e
Dose/Source Ratios Ssummed Over A1l Pathways .......... e
Single Radionuclide Soil Guidelines .......... v eereeraaens
Dose Per Nuclide Summed Over A1l Pathways .........vevvenn
Soil Concentration Per Nuclide .......... e ..
lgESRAD-ONSITE, version 7.2 T« Limit = 180 days

summary .:- Th-230 100 pCi/g

File . : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS -
2016\230FEB.RAD - ' ,

02/03/2017 14:41 Page

Vo o JEog V)

10

11

12

13

14

15
- 16
.. 16

17

17 -
02/03/2017 14:41 Page

\

Dose Conversion Factor (and Related). Parameter summary

o+

Base 3 Parameter
‘Menu ® - ‘ . Parameter
Case* @ Name

A-1

A-1 3% At-218 (Source: DCFPAK3.02)
5.567E-05 3 DCF1( 1) e ;
A-1 3 Bi-210 (Source: DCFPAK3.02)
5.473E-03 3 DCF1( 2)
.A-1 3 Bi-214 (Source: DCFPAK3.02)
9.135e+00 3 DCF1( 3) '
A-1 2 Hg-206 -(Source: DCFPAK3.02)
6.127E-01 ® DCF1( 4) - .
A-1 * pb-210 (Source: DCFPAK3.02)
2.092e-03 3 DCF1( 5) - .
A-1 3 pPb-214  (Source: DCFPAK3.02)
1.257e+00 3 DCF1( 6) : .
A-1 2 po-210 (source: .DCFPAK3.02)
5.641E-05 ® DCF1( 7)
A-1 3 po-214 (source: DCFPAK3.02)
4.801E-04 3 DCF1( B8) -
A-1 3 Po-218 (Source: DCFPAK3.02)
9.228E-09 * DCF1( 9)
A-1 2 Ra-226 (Source: DCFPAK3.02)
3.176E-02 * DCF1l( 10)

' Page 1

Dose Library: DOE STD-1196-2011 (Reference Person)

3 Current 3

2 value# * -

SEDCF'S for externa1'gr00nd radiation,'(mrem/yr)/(pci/g) ' 3 3

.567E-05.3
.473E-03 "3
.135€+00 @
.127€-01 ®
.092E-03 *
257400 *®
.641E-05 3
.801E-04 *
.228E-09 *
.176€-02 ®

w



A-1 3 Rn-218 (Source:
4.259e-03 ® DCF1( 11)
A-1 3 Rn-222° (Source:
2.130e-03 3 DCF1( 12)
A-1 2 Th-230 (Source:
1.106E-03 ® DCF1( 13)
"A-1 ® T1-206 (Source:
1.278e-02 ® DCF1l( 14)
A-1 3 T1-210 (source:
1.677E:01 3 pcF1( 15)

.

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

B-1 3 Pb-210+D -
2.231e-02 ®* DCF2( 1)
B-1 3 Ra-226+D
3.811e-02 3 DCF2( 2)
B-1 * Th-230
3. 848E 01 ® pcF2( 3

D-1 * Dose conversion factors for ingestion, mrem/pCi:
3 ’ '

D-1 3 Pb-210+D
3.774e-03 2 DCF3( 1)

D-1 3 Ra-2264D
1.676E-03 ® DCF3( 2)
D-1 3 Th-230
9.3615;04 3 DCF3( 3)

Thorium. txt.REP
DCFPAK3.02)

DCFPAK3.02)
DC#PAK3.02)
DCFPAK3.02)
DCFPAK3.02)

- D-34 3 Food transfer factors:

© D-34 3 pb- 210+D
1.000E-02 ® RTF(
. D-34 * Pb-2104D
8.000E-04 ® RTF(
D-34 * Pb-2104D
3.000E-04 * RTF( 1;3
D-34 * :

"D-34 ® Ra-226+D
'4,000E-02 °® RTF(

"_n.. |_|..
N

N~

N

P
1)

D-34 3 Ra-226+D g ef/11vestock-1ntake ratio, (pC1/kg)/(pCi/d)’-
m

1.000e-03 ? RTF(
D-34 3 Ra-226+D |,
1.000E-03 3 RTF( 2,3

D-34 38

D-34 3 Th-230

- 1.000e-03 * RTF(
D-34 3 Th-230
1.000E-04 ® RTF(
D-34 * Th-230 )
5.000E;06 * RTF( 3,3)

W- W

D-5 3 Bioaccumulation factors, fresh water, L/kg:
s :

D-5 2 pb-210+D , fish
3.000E+02 ® BrOFAC( 1,1)

p;ant/sowl concentrat1on rat1o dimensionless
bgef/11vestock-1ntake ratio, (pCi/kg)/(pCi/d)
;1k/11vestock intake ratio, (pC1/L)/(pC1/d)

Tant/5011 concentration ratio, d1mens1on1ess
) .
;1k/11vestock 1ntake ratio, (pC1/L)/(pC1/d)

plant/soil concentratiqn ratio, dimensionless

1
geef/1ivestock—intake ratio, (pci/kg)/(pci/d)
milk/1ivestock-intake ratio, (pC1/L)/(PC1/d)

D-5 2 .Pb-210+D , crustacea and mollusks

Page 2

R o= o= NN

.259€-03
.130€-03
.106€-03
.278E-02
.677E+01

.017E-02
. 823€-02
.848E-01

.026E-02
_677€-03
.361E-04

.000E-02
.000E-04 *
.000E-04 3

.000e-02
.000E-03
.000Ee-03

.000E-03
.000E-04
.000E-06

.000E+02 .
.000e+02



i

'1.000E+02 ® BIOFACC. 1,2)

Thorium. txt.REP

D‘S 3 . N ) ’ 3 3‘
.3 ' ' . )

D-5 3 Ra-226+D , fish ‘ o o 3 5.000e+01 °®
5.000E+01 3 BIOFAC{ 2,1) : :

D-5 32 Ra-226+D , crustacea and mollusks 3 2.500E+02 3
2.500E+02 3 BIOFAC( 2,2) ) . - )

D_s 3 ) - 3 3

3 L ’ - ’ ’

1§ESRAD -ONSITE, Version 7.2 T« Limit = 180 days - 02/03/2017 14:41 Page

summary : Th-230 100 pC1/g
File .C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\230FEB RAD ‘

Dose.Conversion Factor (and'Re]ated) Parameter Summary

(continued)
' ) Dose L1brary DOE STD -1196-2011" (Reference Person)
o. 3 . % Current ‘3
Base . '3 Parameter - - _ .
Menu 3. .- . . Parameter C . 3 value# 3

Case* 3 Name

“D-5 * Th-230 , fish - * ' . a 3 1.000E402 ®

1.000E+02 3 BIOFAC( 3,1 , s .
D-5 3 Th-230 . crustacea and mollusks : 5 5.000E+02 3
5.000E+02 3 BIOFAC( 3, 2) - :

#For DCF1(xxx) only, factors are for 1nf1n1te depth & area. See ETFG tab1e in
Ground pathway of Detailed Report. ,
*Base Case means Default.Lib w/o Associate Nuclide contributions.

IZESRAD -ONSITE, Version 7.2 T« Limit = 180 days . 02/03/2017 14:41 pPage
summary : Th- 230 100 pCi/g ‘ ‘
File = : C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

2016\230FEB.RAD

Site-Specific Parameter Summary

o : o ' * user 3 s
Used by RESRAD . 3  Pparameter E 2
Menu 3 Parameter 3 Input 3 Defau1t‘ 3

(zf d1fferent from user input) °® Name

RO11 * Area of contam1nated zone (m**2) o 3 8.684E+02 3

1.000E+04 3
- 3 AREA : _ S
RO11 ® Thickness of contam1nated zoge (m) ‘.~ 3 1,500e-01 ® 2.000E+00 *
: —-— : -THICK ‘ '
RO11 ®* Fraction of contam1nat1on that is submerged . 3 0.000e+00 ®* 0.000E+00 3
- . 3 SUBMFRACT
RO11 3 Length para11e1 to aqg1fer flow (m) ® not used 3 1.000e+02 3
-—— 2 LCZPAQ : . .
RO11l ® Basic radiation dose 11m1t (mrem/yr) : % 2.500E+01 * 3.000€E+01 3
‘ --- BRDL , o
RO11l ®* Time since placement ?f material (yr) * '0.000e+00 * 0.000E+Q0 3
: -—— TI ,
RO11 2 Times for ca1cu]at1ons (¥r%) - 3 2.000E-01 * 1.000E+00 3
——— ) T .
' ‘ Page 3



RO1L
RO1L
RO11
RO11
RO11

ROLL
\A RO11

' RO11

RO12
RO12

RO13
RO13
RO13
RO13
RO13
"'RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
 RO13
RO13
RO13

RO14

Times . for

Times for

Times for

Times for

Times for

. Times for

Times for

Times for

Initial pr1nc1pa1 rad1ong%;1de (pCi/g):
S

Concentration in groundwater
: wWi( 3)

calculations
3

ca1cu1ation§
ca1cu1ation§
ca1cu1ation§
ca1cu1ation§
te]cu1ations
cal;u1ations

ca1cu1ations

Cover depth (m)

Thorium.txt.REP

9(’50)

(pCi/L):

COVERO

Density of cover material (g/cm**3)
3 DENSCV
Cover depth erosion rate (m/yr)

-

vev

Density of contam1nated zone (g/cm**3)

-

DENSCZ

Contaminated zone~ero§ion rate (m/yr)
VCZ
Contaminated zone tota1 porosity

———

3 TPCZ

Contaminated zone field capacity
- "3 FCCZ

‘COntam1nated zone hydrau11c conduct1v1ty (m/yr).

® HCCZ .

,c0ntam1nated zone b parameter
3. .

Average annual wind speed (m/sec)

WIND

Hum1d1ty in air (g/m**3)
3 HUMID
Evapotransp1rat1on coeff1c1ent

Prec1p1tat1on (m/yr)

Irr1gat1on (m/yr)

Irrigation mode

Runoff coeff1c1ent

watershed area for nearby stream or pond (m**2)

-

®. EVAPTR

PRECIP

? RI

IDITCH

3 RUNOFF

3 WAREA
Accuracy for water/so11 computat1ons

-3

EPS

Density of'saturated zone (g/cm**3)

Page 4

Th-230
Th-230

N O.FH N B H B O

1.000E+01

1.000E+02
'3, 000E+02

1.000€e+03

not used

‘not used

not used

not used

1:000E+02

not used

* 1.500E-01

. S500E+00
.000E+00

.000E-03
. 000E-01
.000E-01

not usea
5.000E-01

4.100E-01 *

0.000E+00

overhead

2.000E-01

not used

not used

not used

©C ©C F W R W R oW

.500E+00:

.000E-03 *
.000E+00
.680E+00 2

Y - - T N ¥ L T T =)

.000E+00
.000E+01
.000E+01
.000E+02
.000E+02
.000E+03

-000E+00

o

.000E+Q0

o .

.000E+00

.000E-03
. S00E+00
.000E-03
.000E-01

. 000E+01
. 300E+00

.000E+00
.0065-01
.000E+00
2.000E-01
overhead

2.000e-01

' 1.000€+06
2 1.000E-03

1.500€E+00

.000E+00

.000E+00

. 500E+00

.000E-01 *

-000E+00



. , : B -

Thorium.txt.REP

) - s DENSAQ
R014 ? saturated zone total porosity .
. L= 3 TpSz _
R014 ® saturated zone effective porosity
-—- ‘EPSZ
RO14 ® saturated zone field capacity
--- 3 FCSZ
RO14 * saturated zone hydrau11c conduct1v1ty (m/yr)
. -——- HCSZ
RO14 ® saturated zone hydraulic gradient
-—- 3 HGWT
RO14 *® saturated zone b. parageter
. -—- BSZ .
. RO14 * water table drop rate (m/yr)
, --- VWT ‘
R014 3® well pump intdke depth (m below water table)
. _—— S DWIBWT
R0O14 * Model: Nondispersion (ND) or Mass-Balance (MB)
: --- . 3 MODEL
R0O14 2 well pumping rate (m**3/yr)
i _—
. . N 3 "
,1§ESRAD-ONSITE, version 7.2 T« Limit = 180 days’

summary : Th-230 100 pCi/g
: C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\230FEB RAD

File

'RO15

RO15
RO15
RO15
RO15
RO15

. RO15

RO15

RO16

RO16
RO16
RO16

4

‘(continued)
. 3 . . N
Used by RESRAD A 2 parameter
Menu 2 : Parameter
¢« (xf different from user input) * Name

Number. of unsaturated zone strata
. 3

Unsat. zone 1, thickngss {m)

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

-=- ’ 3 DENSUZ(l) . ¢
Unsat. zone -1, total porosity
-—- : 3 TPUZ(L)
Unsat. zone 1, effective porosity
BT : ' 3 EPUZ(L)
Unsat, zone 1, field capacity
_-— : 3 FCUz() | :
Unsat. zane 1, soil- -specific b parameter
--- : 3 BUZ(1)
Unsat. -zone 1, hydraulic conduct1v1ty (m/yr)

-——- 3 HCuz(1)
. . |
Distribution coefficignts for Th-230

Contaminated zone (cm¥*3/g)
-— 3 pcNucc( 3)
Unsaturated zone 1 (cm**3/g)
L——— 3 pCNUCU( 3,1)
saturated zone (cm**3/9)
Page. 5 '

not
not

not

‘not

not

. hot

.hot

not
not

not

used
used
used
used
used
used
used
used
used

used

3

= R v N R NN M

N

2.

3 -

02/03/2017

user

Input

not.

not
not

not

not ¢

not

not

not

1.000E+34

not

not

used

used

.3

3

Y N N N

.000E-01 *
.000E-01 *
.000E-01 3
.000E+02 *
.000E-02 *
.300E+00 *
.000E-03 *
.000E+01 3
D 3
500E+02 2

14:41 Page.

site-Specific Parameter summary

Default 3

.000E+00 *
.500£400 *
.000E-01 *
.000E-01
.000E-01 ®
300400 3
.000E+01 *

.000E+04 3
.000E+04 ®
.000E+04 *



Thorium. txt.REP
3 pceNues( 3

RO16 * Leach rate (/yr) o 0.000E+00 * 0.000E+00 *
' 7.289€-35 3 ALEACH( 3) o :
RO16 *  Solubility constant : ' 0.000e+00 * 0.000E+00 3
' not used 3 soLuBk( 3) = :
3 . ) ' 3 3
3 E . .
RO16 * Distribution coefficignts for daughter Pb-210 3 3
RO16 ® . Contaminated zone (cm**3/g) - ' 1.000E+02 ® 1.000E+02 ° :
- -—- 3 DCNUCC( 1) - ‘
RO16 * . unsaturated zone 1 (cm**3/g) not used * 1.000E+02 3
. m—— 3 pcNucuC 1,D '
RO16 *  sSaturated zone (cm**3/g) : not.used * 1.000E+02 3
. e * DCNUCS( 1) '
RO16 -3 Leach rate (/yr) S 0.000E+00 * 0.000E+00 °
7.270E-03 3 ALEACH( 1)
RO16 3 So1ub111ty constant o 0.000E+00 ® 0.000E+00 -3
: not used - % soLuBk({ 1) : .
] ) ) 3 3
T 3 . .
RO16 ® Dpistribution COefficients for daughter Ra-226 ‘ . P 3
RO16 3 contam1nated zone (cm**3/g) : 7.000E+01 ° 7.000E+01 3
. -—— ® DpCNucc( 2) - .
RO16 3 Unsaturated Zone 1 (cm**3/ h) not used 3? 7.000E401 3
' -—- DCNUCU( 2,D : . - -
_RO16 ® saturated zone (cm**3/q) not used * 7.000E+01 ®
- 3 DCNUCS( 2) ‘ ) :
. RO16 ® Leach rate (/Yr) o 0.000E+00 * 0.000E+00 * . .
1.037e-02 3 ALEACH( 2) . E ‘ ‘
RO16 2 - solubility constant. i ' 0.000E+00 * 0.000E+00 ®
, hot used - % SOLUBK( 2) = -. K . . ,
‘ - 3 -
RO17 * Inhalation rate (m**34yr) 8.400E+03 * 8.400€+03 *
. ' --- .3  INHALR . : T .
RO17 ® Mass 1oad1ng for 1nha1at1on (g/m**3) 1.000E-04 * 1.000E-04 3
- ——- MLINH- - ‘ ’
RO17 * Exposure durat1on . 3.000E+01 ® 3.000e+01 3
RO17 * shielding factor, 1nh§1at1gn 4.000E-01 ® ‘4,000E-01 3
. -——-- SHF B v
RO17 3 sh1e1d1ng factor, extgrna]lgamma 7.000E-01 ® 7.000e-01 3
: -=- SHF : :
RO17 * Fraction of t1me spent indoors 0.000E+00 "* 5.000E-01 3
-—-- FIND : . . ]
- RO17 ® Fraction of time speng ,outdoors (on s1te) - 1.000€+00 ® 2.500E-01 3
- FOTD ; : t -
RO17 2 shape factor flag, externa1 gamma 1.000E+00 * 1.000e+00 *
>0 shows circular AREA. FS SO ‘ L
1EESRAD ONSITE, Version 7.2 T« Limit = 180 days. - 02/03/2017 14: 41 Page
‘summary : Th-230 100 pCi/g ' h
File : C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

2016\230FEB.RAD

SitefSpecific Parameter Summary

(continued)
0 3 S : ) ® user 3 : 3
Used by RESRAD © 3  Parameter :
Menu 3 Parameter : 3 Input 3 ' pefault @
(If different ‘From user 1nput) Name .0

Page 6

f . .
. . .



Thorium.txt.REP -

® Radii of shape.factorsarray (used if Fs = -1):

‘ROL7 * outer annular radius (m), ring 1: : * not used 3 5.000eE+01 *®
L === .3 RAD_SHAPE( 1) ' ~
RO17 ® outer annular radius (m),; ring 2: - 3% not used 3 7.071E+01 °®
-—- ? RAD_SHAPE( 2) . o
R017 3 ~ outer annular radius (m), ring 3: * not used 32 0.000e+00 3
' - 3 RAD_SHAPE( 3) .
RO17 3* outer annular radius (m), ring 4: 3 not used 3 0.000E+00 3
--- : 3 RAD_SHAPE( 4) .
R017 ® - outer annular radius (m), ring 5: ‘ 3 not used 3 0.000E+00 ®
== o 3 RAD_SHAPE( 5) ’ _
RO17 3 outer annular radius (m), ring 6: .? not used 3 0.000E+Q0 3
L --- ‘ 3 RAD_SHAPE( 6) o ,
R017 ® ~ outer annular radius (m), ring 7: * not used * 0.000E+00 3
- _ 3 RAD_SHAPE( 7)
RO17 * outer annular radius (m), ring 8: - 3 not used 2 0.000e+00 @
--- . ‘ 3 RAD_SHAPE( 8) . :
RO17 ® outer annular, radius (m), ring 9: : 3 not used *® 0.000E+Q0 3
——- o 3 RAD_SHAPE( 9) . . ‘ ' , :
RO17 2 outer annular radius (m), ring 10: 3 not used 3 0.000E+00 3
——— -3 RAD_SHAPE(10)
RO17 3 outer annular radius (m), ring 11:. _ 3 not used ° 0.000e+00 @
. A -—- 3 RAD_SHAPE(11l) - : A
" RO17 ® . -Quter annular radius (m), ring 12: - , ? not used 3 0,000E+00 3
: - , 3 RAD_SHAPE(12) .
3 . 3 3 3
3 - .. .
RO17 # Fractions of annular areas within AREA: 3 : 2 o 3
RO17 * Ring .1 - . , 3 not used 3 1.000E+00 &
It _ 3 'FRACA( 1) , ‘ 4 .
RO17 * Ring 2 ' : ® not used * 2.732e-01 3
=== 3 FRACA( 2) } N
R017 ®* Ring 3 * not used 3 0.000E+00 3
- - 5 FRACA( 3) . . o
RO17 3 - Ring 4 . ? not used ? 0.000E+00 3
-— 3 FRACA( 4) S .
RO17 2 Ring 5 . ‘ ' 3 not used 3 0.000e+00 @
: --- - .3 FRACA( 5) o - , ,
RO17 ® Ring 6. : : . - : ® not used 3 0.000E+00 ?
: -— - 3 FRACA( 6)
RO17 ® Ring 7 3 not used 3 0.000e+00 @
' - 3 FRACA( 7) - : : .
RO17 2 Ring 8 3 hot used 2 0.000e+00 ®*
- ® FRACA( 8) . ‘
" RO17 * Ring 9 - "~ ® not used  .® 0.000E+00 °
- 3 FRACA( 9) ' o
RO17 * Ring 10 T 3 not used 3 0.000e+00 *
: -—— 3 FRACA(10) .
RO17 ®* Ring 11 ‘ - * not used * 0.000E+00 °
- 3 FRACA(11) _ , ;
RO17 ®* Ring 12 : ¥ not used 3 0.000E+00 3.
—— ’ 3 FRACA(12) :
3 ' ; . 3 3 3
. 3
RO18 3 Fruits, vegetables angAgrai?lgonsumption C{kg/yr) ® not used * 1.600E+02 *
—— ' DIET '
R018 * Leafy vegetable consumption (kag/yr) 3 not used 3 1.400e+01 *
-—- 3 DIET(2) :

Page 7



Thorium.txt.REP

RO18 * Milk consumption (L/yr) ) ® not used * 9.200E+01 3
. --= * DIET ' :
RO18 * Meat and poultry consumpt1o?4§kg/yr) % not used °® 6.300E+01 ®
- ET .
RO18 ? Fish consumpt1on (kg/yr) : . * not used * 5.400E+00 ®
--- * DIET(S) ‘ ' )
RO18 * other seafood consumpt1on (%g{yr) ' 3 not used ® 9.000&-01 3
' --- DIET : : -
RO18 ? soil ingestion rate. (g/yr) ‘ _ % 3.650E+01 ® 3.650E+01 2
: ——- 3 SOIL .
RO18 3 Dr1nk1ng water intake (L/yr) 4 . ®/not used * 5.100E+02 3
. --- DWI : ‘
RO18 * Contamination fract1on of drinking water -3 not used * 1,000E+00 3
, ‘ -—- 3 FDW o : :
RO18 3_Contam1nat1on fract1og of household water - ® not used ?* 1.000E+00 3
, --- - 3 FHHW . : A :
RO18 ° COntam1nat1on fractﬁon of livestock water ’ 3 not used 3 1.000E+00 3
—— --- ' FLW : , ' >
" RO18 ® Contam1nat1on fraction of irrigation water " . * not used 3 1.000E+0Q0 3
: --- FIRW : ‘
"RO18 ’_COntam1nat1on fractiqn ofgaquat1c food © ® not used * 5.000E-01 *
RO18 "COntam1nat1on fractiOn of plant food i . 3 not used ®-1 = L
--- -3 FPLANT S ‘ o
RO18 * COntamination'fraction of meat oo * not used °3-1 .3
mee S FMEAT _ - :
R018 3 contamination fraction of milk S ® not used 3-1 -3
Lo e ' 3 FMILK : . B : -
8 ' 3 3 3
RO19 3 L1vestock fodder 1ntake fog meat (kg/day) » *-not used 3 6.800E+01 3
RO19 3 L1vestock fodder 1ntake fog milk (kg/day) o ® not used * 5.500E+01 2
L -~- LFI o o R
~ RO19 3 L1vestock water 1ntake forsmeat (L/day) - % not used 3 5.000e+01 2
--- WI ~ - :
RO19 * Livestock water 1ntak§ for6m11k (L/day) , 3 not used ® 1.600E+02 3
--- ‘ LWI ) o R
R019 3 Livestock soil intake (kg/day) S ‘ 3 not used ® 5.000e-01 @
——— LSI - , : . ‘
<1§ESRAD ONSITE, Version 7 2 T« L1m1t 180 days 02/03/2017 14:41 Page
summary : Th-230 100 pC1/g F
File : C:\USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS -

2016\230FEB RAD

' ' Site-Specific Parameter Summary
(cont1nued) . : -

- ‘ ‘ 3  uyser .3 s

Used by RESRAD © 3 . parameter . : o : Co
~Menu 3 Parameter 3  Input * pefaultr 3
(If different from user input) 3 - .Name o C .

RO19 3 Mass. Toad1ng for foliar depos1t1on (g/m**3) ® not used °? 1.000&—04 i

--- 3 MLFD :
RO19 * pepth of soil mixing 1ayer (m) 3 1.500e-01 ®* 1,500e-01"?
RO19 ® Depth of roots (m) ' , * not used * 9.000E-01 ®
- * DROOT S :
RO19 ® Dprinking water fract1gn from ground water * not used 3 1.000e+00 *
=-- FGWDW ' : : '
) page 8-

A



¥

- cl4
cl4

RO19
RO19

- RO19

R19B
R198
R198

© R198B

R19B
R198
R19B
R198
R198

R198

R198
R198B

R198
R19B

R198
R19B

c14.
cl4

Cc14
Cl4
Ccl4
Ccl4

' cl4

STOR

Thor1um tXt.REP
Household water fraction from ground water

-—- 3 FGWHH

Livestock water fraction from ground water
-—- 3 FGWLW

Irr1gat1on fraction from ground water
- FGWIR

3

wet we1ght crop y1e1d for gon Leafy "(kg/m**2)
: YV

' Wet weight crop y1e1d for Eeafy (kg/m**2)
Yv .

wet weight crop y1e1d for godder (kg/m**2)
YV

Growing Season for Non Leafy (years)
TEC1

GrOW1ng Season for Lsafy (years)

Growing Season for Fodder - (years):
--- -3 TE(3)

Translocation Factor for Non-Leafy:
——= 3 TIV(D)

Translocation Factor for Leafy -

-—- 3 TIV(2) .
Translocation Factor for Fodder
-—- o TIV()

Dry Foliar Interception Fraction for Non-Leafy

-—- * RDRY(1) : ,
Dry Foliar Intercept1on Fract1on for Leafy
Leee s RDRY(Z)

Dry Fo11ar Intercept1on Fraction for Fodder

-—- ® RDRY(3)
Wet Fo11ar Intercept1on Fraction for Non-Leafy
-——- 3- RWET(1) '

wet. Fo11ar Intercept1on Fraction for Leafy

--- ) * RWET(2) -

wet Foliar Intercept1on Fraction for Fodder
-— 3 RWET(3)

weathering Remova1 Constant for vegetation
——— > WLAM

3

* C-12 concentration in water (g/cm**3)

--- 3 Cl2wTR
C-12. concentration in contam1nated so11 (g/g)
' -—- 3 cl2cz
Fraction of vegetation carbon from soil
-—- 3 CSOIL .
Fraction of vegetation carbon from air
——- 3 CAIR _
C-14 evasion layer thickness in soil (m)
-—- DMC
C-14 evasion flux rate from soil (1/sec) -
—— ’ 3 EVSN .
C-12 evasion flux rate from soil -(1/sec)
-—- 3 REVSN
Fraction of grain in beef cattle feed
-—- 3 AVFG4
Fraction of grain in milk cow feed
-— 8 AVFGS

Storage times of contaminated foodstuffs (days):

Page 9

not
not

not

not

not

not

not

. not
" not

not

not

not

not

-not

not
not

not

not

not

not

> not

not

not

not

not

-not

not

not

used

used

used

used

used

used

used

used

used
used

used

used -

used
used

used

used.
used
used .

used

used
used

used

used:

used

used. .

used
used

used

NS R N W BTN W N

fary

NN NN NN BB e NN PP BN

. 000E+00
-000E+Q0 °
.000E+00

.000E-01
.500E+00
.100E+00
.700E-01
.500E-01
.000E-02
.000E-01 -
.000E+00
. 000E+00
.500E-01
.500E-01
.S00E-01
.S00E-01 '
.500E-01
. 500E-01
.000E+01

.0905-65_”
.000E-02"
.000E-02 °
.800E-01
.000E-01
.000E-07
.000E-10
.000E-01
-000E-01



Thorium.txt.REa

STOR ® Fruits, non-leafy vegetables, and grain ® 1.400E+01 *®-1.400E+01 3
--- 3 STOR_T(1) ‘
STOR 3 Leafy vegetab1es : 3 1.000E+400 * 1.000E+00 @
Bt * STOR_T(2) N
STOR 3 milk S g 3 1.000E+00 2 1.000E+00 3
s 3 STOR_T(3) '
STOR * Meat and poultry ' : 3 2.000E+01 ®* 2.000E+01 3
- : ® STOR_T(4) o :
STOR * Fish 3 7.000E+00 ® 7.000E+00 3
.= 3 STOR_T(5). . o -
STOR * crustacea and mollusks , ® 7.000e+00 3 7.000e+00 3
Cee- . 3 STOR_T(6) g . ‘
STOR * well water : . : o 3 1.000E+00 3 1.000E+00 3
--- . 3 STOR_T(7) . ‘ .
STOR ®  surface water : o , 3 1.000E+00 3. 1.000e+00 3
-gTE 3 STOR_T(8) - , : A
STOR * Livestock fodder 3 4.500E+01 3 4,500eE+01 ¥
T ‘ ® STOR_T(9). .
‘3 ) ) 3 ] 3
)I . 3 - .
RO21 *® Th1ckness of bu11d1ngsfounda§1on (m) ' * not used- * 1.500e-01 3
- FLOOR1 ~ -
RO21 ® Bulk density of bu11d;ng foundation (g/cm**3) ® not used 3 2.400E+00 °
- DENSFL : S LT
RO21 ° Tota] poros1ty of thescover material o 3 not used 32 4:000E-01 3
-—- TPCV : .
R0O21 ® Total poros1ty of theabu11d1ng foundat1on : ® not used * 1.000e-01 2
——- TPFL g ' :
1§ESRAD—ONSITE Vers1on 7.2 T« Limit = 180 days . 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

i

‘site-specific Parameter'Summary

(continued) : .
o . N ' : s User 3 3
Used by RESRAD. 3  Pparameter = ) ro :
Menu 3 ' Parameter o o 8 Input ?* pefault °?
.‘(If different from user 1nput) Name : .

RO21 ® volumetric water content of the cover material ® not used ? 5.000E-02 ®

--- 3 PH20CV

R021 ® Volumetric water contsnt gf the foundat1on - 3 not used 3 3.000E-02 3
— PH20FL

-R021 3® piffusion coefficient for radon gas (m/sec) .3 ' 3 3

RO21 * din cover material : ® not used * 2.000E-06 °
--- - * DIFCV

RO21 ®* 1in foundation material . » - % not used 3 3.000E-07 °

' --- * DIFFL
RO21 *  in contaminated zone soil . - . 3 not used *® 2.000E-06 3
. - DIFCZ -

RO21 ® Radon vertical d1mensgon of mixing (m) 3 not used * 2.000E+00 ?*
—— HMIX ‘

R021 ® Average building air exchange rate (1/hr) % not used *® 5.000E-01 3
-- REXG : _

RO21 ? Height of the bu11d1ng (room) (m) ' 3 not used 2 2.500g+00 3
=== HRM S

RO21 ® Building interior area factor : 3 not used * 0.000E+00 °*

N

page 10



‘ Thorijum,txt.REP
--- "3 FAI

'RO21 3 Building depth below ground surface (m) | 3 not used '3—1.000E+00
--- DMFL . -
R021 3 Emanating power of Rn-222 gas : o ® not used 3* 2.500e-01
——- 3 EMANA(1) . '
RO21 ® Emanating power of Rn-220 gas 2 not used % 1.500e-01
--- 3 EMANA(Z) S
3 - N ° 3 . 3
_ . - . |
TITL ® Number of graph1ca1 tlme points _ s 32 3 ---
--- NPTS . . :
TITL * Maximum number of 1ntegrat1on points for dose > 17 3 -—=
. ) -——- . LYMAX .
TITL 3 Max1mum number of 1ntegrat1on po1nts for risk 3 ‘1 3 —--
-— . KYMAX ; ‘ :

iiiiiIIiIIIiIiiiiiiiiIitIIIIIIIIiIiIiiIIiIII

g : summary of Pathway selections-

Ppathway % User selection

Total Dose TDOSE(t), mrem/yr

Basic Radiation Dose Limit = 2. 500E+01 mrem/yr ‘

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

~ t (years): 0.000E+00 2.000E-01 1.000e+01 1.000e+02 " 3.000e+02 1.000e+03

TDOSE(t): 3.110E-02 4.290E-02 5.912e-01 3.642E+00 5.275e+00 5.454€E+00

' m(t): 1.244e-03 1.716E-03 2.365e-02 1.457e-01 2.110e-01 2.181e-01
8Max1mum TDOSE(t): 5.466E+00 mrem/yr at t = 654 A 1 years

Tota1 Dose Contributions TDOSE(i,p,t) for Ind1v1dua1
Page 11

3
3
3
3
3
3

1 -~ external gamma 3 active
2 -~ inhalation .(w/o radon)3 -active
3 -- plant ingestion. - 3 -+ ‘suppressed
4 -- meat ingestion ' 3 ‘'suppressed
5 -~ milk ingestion 3. - suppressed
6 -- aquatic foods 3 suppressed
7 -- drinking water 3 suppressed
8 -- soil ingestion 3 active
9 -~ ‘radon 3 ‘suppressed
. nd peak pathway doses . active
N iiIIIIIIIIIIiIiiiIiIIIiIiIiIItIIIIiIIIIiIIiIIIiIIII -
1SESRAD-0NSITE version 7.2 T« L1m1t 180 days 02/03/2017 -14:41 Page
summary : Th-230 100 pCi/g
- File © 1 C: \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
2016\230FEB.RAD _ _
Contaminated Zone Dimensions: ' Ini;ial..§9?‘.];..s;gnsgntc.rayign§.,...99‘.(9
AAAAAAAAAAAAAAAAAAAAAAAAAAAA ARAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAA
. Area: 868.36 square meters ; "~ Th-230° 1.000e+02
Thickness.: 0.15 meters S R : _
Cover Depth: 0.15 meters
0



Thorium.txt.REP ‘
Radionuclides (i) and pathways (p) ‘ T
As mrem/yr and Fraction of Total Dose At t =
6.537E+02 years '

0 water Independent Pathways (Inhalation
- excludes radon)

0 . Ground Inhalation ~ Radon ' Plant
Meat Milk . Soil : '
“BQQig- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAARAAAAAA

AARAAAARAAAAAAAAA  AAARAAAAAAARAAAAAA AAAAAAARAAAAAAAA

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr ‘fract. mrem/yr fract.
mrem{yg fract. mrem/yr fract. mrem/yr fract '
- Nuclide

AARAAAA AARAAAAAA AARAAA AAAARAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AARAAA
AAAAAAAAA AAAAAA AAAAAAAAA ABAAAA AAAAAAAAA AAARAA

Th-230 5.466E+00 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0,0000 0.000E+00 0,0000 0.000E+00 0.0000 ' L
CIfftfff PITIETILE LLIfEf fIfTTINET fEffff IITIIIILL IIiIII fiffereis 11111t

“Total  5.466E+00 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000
‘8 000E+00 0.0000 0.000E+00_0.0000 0.000E+00 0.0000

‘ Total Dose Contributions TDOSE(1 P, t) for Individual

Rad1onuc11des (1) and Pathways (p) ..
_ As mrem/yr and Fraction of Total Dose At t =

6.537E+02 years ' : :

0 ' : wWater Dependent Pathways

0 ‘ water Fish Radon Plant

. Meat : Milk _...A11 pathways*

- Radio-  AAARAAAAAAAAAAAA AAAAAAAAAAAAAAAA ~ AAAAAARRAAARARAA  AAAARAAAAAARAAAA

AAAAARAAAAAAARBAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

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

mrem{yg fract. mrem/yr  fract. mrem/yr fract ’ '

Nuclide

AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA

AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA ,
Th-230. 0.000E+00.0.0000 0:000E+00:0.0000 0.000E+00 0.0000 0.000E+00 0.0000 . -
0.000E+00 0.0000 0.000E+00 0.0000 .5.466E+00 1.0000 L K '
IITLE1f fEf13808f £EF00% fLIfEf98F fIE1ff ffffffdcy ffffff Ixrfiffft fIX€ff
1ff7f778% fiff1s fffffff5f fififf ffriiiiff ffffit : '
Total 0.000E+00 0.0000. 0.000E+00 0.0000 0.000E+00 0.0000 0.000eE+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000. 5.466E+00 1.0000
0*sum of all water independent and dependent pathways.

i

%SESRAD -ONSITE, Version 7.2 . T« Limit = 180 days ' 02/03/2017, 14:41 Page
summary : Th-230 100 pCi/g ' ‘

File v C: \USERS\BRIAN DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
-2016\230FEB RAD ,

‘ * Total Dose Contr1but1ons TDOSE(1,p t) for Ind1v1dua1
Rad1onuc11des (i) and Pathways (p)

As mrem/yr and Fraction of Total Doseé At t =
8 .000E+00 years o :

. , water Independent Pathways (Inha]ation
excludes radon) :
0 Ground ‘ Inha1at1on Radon P1ant

Meat Milk _...soil A -
_Radio- - AAARAAAAAAAAAAAA ~ AAAAAAAAAAAAAARA. AAAAARAAAAAAAAAA AAAAAAAAAAAAAAAA

AAAAAARAAARAARAAA  AAABRRAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. - mrem/yr fract. mrem/yr fract.
mrem/yr fract.  mrem/yr fract. mrem/yr fract. -
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAARAA ARAAAAARA AAAAAA

| AAAAAAARA ARAAAA ARAAAAAAA AAAAAA AAAAAAAAA AAAAAA
‘Th-230 3.110E-02 1.0000 0 000E+00 0.0000 120 .000E+00 0.0000 0.000E+00 0.0000
) . Page




' O B G I G A D AR B e

'% .000E-01 years ‘

Thorium.txt.REP
0. 000E+00 0.0000 0.000E+00 0.0000 0.000€+00. 0.0000
TITT18f fEf1189f £EL18f ITIXLCL0L LLLE0F FILLLLL8T fEE88%F IXLELTLST £EETTE

Total 3.110E-02 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 O. 0000
8 000E+00 0.0000 0.000€e+00 0.0000 0.000E+00 0.0000

©  Total Dose. COntr1but1ons TDOSE(1 p,t) for Ind1v1dua1
Rad1onuc11des () and Pathways ()]

0 000E+00 years
o water Dependent Pathways
0 L water Fish Radon ‘ Plant
Meat o MTK o ATL Pathways®
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

As mrem/yr and Fractionof Tota1 Dose At t

AAAAAARAAAAAAAARA  AAAAAAAAAAAAAAAA )
Nuclide mrem/yr fract. mrem/yr fract., mrem/yr fract. mrem/yr fract.

. mrem/yr fract.  mrem/yr fract.. mrem/yr fract.
AAAAAAA AAAAARAAA

AARAAAARA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA o
Th-230 0.000e+00 0.0000 0.000E+00 0.0000 O. OOOE+00 0.0000 0.000E+00 0.0000 . -
0.000E+00 0.0000 0.000E+00 0.0000 3.110e-02 1.0000 o
frtfeft fEEIFT0TT TITIXL LILLLTITT IIIIII"iiIiiIIII tititt ffifrriir Iiiiii
IIfffffef friftt fffffii7% 1ffff ffffiiias fiffff
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000, O. OOOE+00 0. 0000
0.000E+00 0.0000 0.000E+00 0.0000 3.110e-02 1.0000 :
0*sum of all water independent and dependent pathways. -
%RESRAD -ONSITE, Vers1on 7.2 . T« Limit =.180 days - 02/03/2017 14:41"Page

1
summary : Th- 230 100 pcCi/g P '
File : Ci \USERS\BRIAN DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

‘ 2016\230FEB RAD

~Total Dose’ Contributions TDOSE(1 p,t) for Ind1v1dua1
Rad1onuc11des (i)-and Pathways ()]
As mrem/yr and Fract1on of Tota] Dose At t =

. Water- Independent Pathways (Inha1at1on
excludes radon) . o . ‘ '
0 ‘Ground ~ Inhalation _Radon - ‘Plant
Meat . . Milk ; o SO
_Radio-' AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA = AAAAAAAAAAAAAAAA  AAAAAAAKAAAAAAKA

AAAARAAAAAARAAAA . AAAAABAAAAAAAAAA  AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

mrem/yr fract, mrem/yr fract. mrem/yr fract, -
ARAAAAA AAARAAARA ARAARA ~AAAAAAAAA. AAAAAA - ARAAAAKAA ARAARA AARARAAAA ARAAAA

ABAAAARAAA AAAAAA AAAAAAAAA AAARARA AAAAAAAAA AAAAAA

Th-230 4.290E-02 1.0000 0.000E+00 0.0000 . 0,000E+00 0.0000 O.000E+00 0.0000
0.000E+00 0,0000 0.000E+00 0,0000 0,000E+00 0.0000 o

TITTIIT TIITiiitt fiftfr TIIITIIit $11Tri  TIiifiit: fEffii LTTREfii rettee
1TTE111TT T1IITT  ITfrites tIIYY  pitiffirt Iiiiic ~ |
Total  4.290E-02 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 : 0.000E+00 0.0000
g.oooe+oo 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 |

: Total Dose COntr1but1ons TDOSE(i,p,t) for Individual
Rad1onuc11des (i) and pathways (p) ’ o

2.000E-01 years -
0 : water Dependent_Pathways
0 ' water Fish Radon Plant
Meat ‘Milk ... All. pathways*
_Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAARAAA AAAAAAAABAAAARAA RAARARAAAAAAAAAA

As mrem/yr and Fraction of Total Dose At t -

AAAAAAAARAAAAAAA AAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

pPage 13



. Thorium.txt.REP
mrem/yr fract. mrem/yr fract. mrem/yr fract.
 AARAAAA ARAAAA  AAAARAARA AARAAA AAAARARAA AAAAAA & AAAAAAAAA ARRRAA
AARAAAAAA AAAAAA ABAAAAAAA AAAAAA AABRAAAAAA AAAAAA

Th-230 - 0.000E+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000
0.000e+00 0.0000 0.000E+00 0.0000 4.290e-02 1.0000 - .
IIII;ii'IiiiIiiii fIII1f IIILIETFL LRE10F IIRILTL8% PETTTT XIIL818%7 fiiitt
fEffE7rEs TITIff IELLETLEf IFRIAE fEELERITT IXITALR .
Total  0.000E+00 0.0000 ©0.000E+00.0.0000 0.000E+Q0 0. 0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 4.290£-02 1.0000 :
O*sum of all water independent and dependent -pathways.

}gESRAD -ONSITE, Version 7.2 T« Limit = 180 days 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

‘ Total Dose Contr1but1ons TDOSE(1 p,t) for Individual
Rad1onuc11des QD) and pPathways (p)

As mrem/yr and Fraction of Total Dose At t =
a% 000E+01 years

‘water: Independent pPathways (Inha]at1on
8xc1udes radon)

Ground Inha]at1on " o Radon_ , P1ant
mMeat - MiTkeo e SONT
_Radio-_ \  AABAAAAAAAAAAAAA | AAAAAAA AAAAAAAAAAAAAAAA

LAV ‘ 8 »
Nuclide mrem/yr fract. mrem/yr fract. . mrem/yr - fract. mrem/yr fract.

.mrem/yr fract. mrem/yr fract. mrem/yr fract.
ABAAAAA ARAAAAAAA AAAAAA ~AAARARAAA  AAAAAA ~AAARARAAA AAAAAA™ AAAAAAAAA AAAAAA

AAAAAAAAA AAAAAA  AAAAAAAAA - AAAAAA  AAAAARAAA AAAAAA
Th-230 5.912e-01 1.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0,000e+00 0.0000

Iffffff LEFILITIT TITIIL tfttftter piitif iIIti%%II 11111z fiiiiiiii fiffir
Total 5.912€E-01 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000'

0 000E+Q0 O. 0000 0.000e+00 0. 0000 0. 000E+00 0.0000

Total Dose COntr1but1ons TDOSE(i,p,t) for Ind1v1dua1
Radionuclides (i) and Pathways (p)

%.000E+01 years -
0 ' water  Fish ' -Radon . Plant

Meat : oo milk Al Pathways* L
_Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

AAAARRARAAAAARAA

AAAAANA w 1
Nuclide mrem/yr -fract. - mrem/yr fract. mrem/yr fract. . mrem/yr fract.’

mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA

AARAAAAAAA AAAAAA ABAAAAARA AAAAAA AAAAAAAAA AAAAAA
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 '0.000E+00 0.0000
0.000e+00 0.0000 0.000e+00 0.0000 5.912e-01 1.0000 - o .
IITi1i fiff1effs fEL08f TITLLLILT titit:  rifftfitf fitiit ttffriTir fiffrs
1ffff7e2s pffift fifffffff friixx fffffff%% Iif1fi - :
Total  0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 5.912E-01 1.0000 - o
0*sum of all water independent and dependent pathways.

%gESRAD -ONSITE, Version 7,2 T« Limit = 180 -days 02/03/20;7 14:41 vPrage
Summary : Th- 230 100 pCi/g ' '
File N o \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

2016\230FEB.RAD
Page 14

As mrem/yr and Fraction of Tota1 Dose At t

water Dependent Pathways .

AAAAAA AAAAAAAAA AAAAAA  AAAAAAAAA AAAAAA - AAAAAAARA AAAAAA -

~



* Radionuclides (1) and Pathways (p)

) Thor1um tXt.REP

Total Dose Contributions TDOSE(i,p,t) for Individual
Rad1onuc11des ) and pPathways (p)

As mrem/yr and Fraction of Total Dose At t =
1.000E+02 years o
0 Water Independent Pathways (Inhalation
excludes radon) A ’
0 Ground Inhalation . Radon Plant
Meat - CMilk _soil '

ARAAAAARAAAAAAAA ~AAAAAAAAAAAAAAAA -
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA ~AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AAAAAAARA AAAAAA

AAAAAAAAA AAAAAA  AAAAAAAAA AAAAAA
Th-230 3.642E+00 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 .000E+00 0.0000
0.000E+00:0.0000 0.000E+00 O. 0000 0 000E+00 0.0000

Total 3.642E+00 1.0000 0.000E+00 0.0000 - 0.000E+00 0. 0000 0.000€e+00 '0.0000
8 .000E+00 0. 0000 0.000€E+00 0. 0000 0.000E+00 0. 0000 - -

Total Dose contributions TDOSE(1 p t) fdr‘1ndividua1
"As mrem/yr and Eraction of Total Dose At t =
1.000E+02 years : : ' - : :
0 ) . , wWater Dependent Pathways
0 . water - Fish + Radon P1ant

Meat o MITK . Al] pathways*
Radio- AAAAAARRAAAAAAAA ARAAAAAAAAAAAAAA ~AKAAAAAARAARAAAR AAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAA AAAAAAAAAARAAAAA AAAAAAAAAAAAAAAA
© Nuclide mrem/yr fract. - mrem/yr fract. ‘mrem/yr fract. mrem/yr fract.

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

AAAAAAA AAAAAAAAA AAAAAA ~AAAAAAAAA AAAAAA ~ AAARAAAAA AAAAAA KAAARRAAA ARKAAR
AAAAAAAAA AAAAAA AAAAAAARA AAAAAA AAAAAAAAA AAAAAA

Th-230 0.000E+00 0.0000 - 0.000E+00_0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 3.642E+00 1.0000 '

IIIIES fITITITEX fI119f ITFTTTIN0T L1111 IIfIfffif iIIIIi IfIffrIrs ftfffs

" Total - 0,000E+00 -0.0000 0.000E+00 0.0000 0.000E+00 0. 0000 OfOOOE+00 0.0000 .

0. OOOE+00 0.0000 0.000e+00 0.0000 "3.642E+00 1.0000°

‘0*sum of all water independent and dependent pathways.

IRESRAD-ONSITE, Version 7.2~ T« Limit = 180 days - 02/03/20'1'7 14:41 Page
summary : Th-230 100 pCi/g ‘ ' .
File H o \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS

2016\230FEB RAD

' Total. Dose Contr1but1ons TDOSE(1 p,t) for Ind1v1dua1
Rad1onuc11des (1) and Pathways (P

3.000E+02 years

, As mrem/yr and Fraction of Total Dose At t

0 water Independent Pathways (Inhalation
excludes radon) ‘ , )

0 . Ground Inhalation Radon Plant

Meat ' Milk . soil

_Radio~ AAAAARAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAA  AAAAAAAAAAAAAAAA
Nuclide mrem/yr -fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AARAAAAAA AAAAAA AAAAAAAAA AAAAAA
ARAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAARAAAAAA AAAAAA
Th-230 5.275E+00 1.0000 O.000E+00 0.0000 0.000E+00 O. 0000 0.000E+00 O. 0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

. Page 15



[

Thorium. txt. .
JIIIIIEY TITTfffet fE1fff fILTTLTTT ITITIX IIIiiIiii fifftf fEfIffffff fiffii

Total  5.275E+00 1,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
8 -000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(1 p,t) for Individual
Rad1onuc11des (1) and pPathways (p) .

.AS mrem/yr and Fraction of Total Dose At t =
3.000E+02 years ' oo
0 : _ water Dependent Pathways
0 ' water Fish . Radon Plant

Meat . Milk A1l pathways* -
_Radio- AAAAAAAAAAAAAAAA  AARAAAAARAARAAAAA AAAAAAAAAAAAAAAA AAAAARAAAAAAAAAAA

AAAAAAAAAARAAAAA  AAAAAAAABRAARAARAA  AAAAAAAAAAAAAAAA

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract ‘mrem/yr fract
mrem/yr fract. mrem/yr fract. mrem/yr fract,

AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA ~ AAAAAAAAA AAAAAA AAAAAAAAA ABARAA

AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 5.275E+00 1.0000 o

ILLIff TEIfIT80T IIIT8E fILIfMfff L1111 iIiiI%III I1fffr Ifiiffiffir frffft
Total 0.000E+00 O. 0000 0.000E+00 0 0000 0.000E+00 O. 0000 0.000e+00 0.0000
0.000e+00 0.0000 0.000E+00 0.0000 5.275e+00 1.0000

O*sum of all water independent and dependent pathways.

‘-%gESRAD ONSITE, Version 7.2 T« Limit =-180 days 02/03/2017 14:41 page

- summary : Th-230 100 pCi/g
File - o o \USERS\BRIAN DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
) 2016\230FEB RAD

Total Dose COntr1but1ons TDOSE(1 p,t) for Ind1v1dua1
. Radionuclides (1) and . Pathways (p)

As mrem/yr and Fract1on of Tota] ‘Dose At t =
1. OOOE+03 years.
0 , water Independent Pathways (Inhalation
exc]udes radon) - i .
0 Ground -~ . - Inhalation o Radon ‘ P1ant
Meat o Mi soi | -

AAAARASAAAAAAAAA .
. Nuclide - mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr " fract.
mrem/yr fract. -mrem/yr fract. mrem/yr fract. .
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA  AAAAAAAAA AAAAAA
AAAARARAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAABA

Th-230 5.454E+00 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000
IfITE0T TLILTT00% IXXLET ITETLIELT LI1118f iIiIIIiIi Tfxrrs fIfffffft fiisix
ILITTI0TT IXX88T fftffffff ILLX1X IIfELIfTf fE114F

Total 5.454E+00 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000-

8 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

. Total Dose Contr1but1ons TDOSE(1 p,t) for Individual
Radionuclides (i) and Pathways (p)

1.000E+03 years

0 - water Dependent Pathways

0 water ' Fish Radon : Plant
Meat Milk A1l Pathways* '

_Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAARAA ~ AAAAAAAAARAAAAAA AAAAAAAAAAAAAAAA

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

AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. -~ mrem/yr fract. mrem/yr fract. .mrem/yr fract
mrem/yr fract. mrem/yr fract. mrem/yr fract. :
' Page 16




.(mrem/gr)/(pc1/%)

_ Thorium. txt REP N
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAARAAA AAAAAA

AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA ~ AAAAAAAAA AAAAAA

Th-230 0.000E+00 0.0000 - 0.000E+00 0.0000 O. OOOE+00 0. 0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 5.454E+00 1.0000 =~
CITITTIT ITITLLLST fEffff fffffifys IIIIII,'iiiiiiiii fftft irrfieiir frfifff
Total _ 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000e+00 0.0000 5.454e+00 1.0000

0*sum of all water independent and dependent pathways.

%EESRAD ONSITE, Version 7.2 T« Limit = 180 days 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

Dose/Source Rat1os summed Over A1l Pathways
Parent and Progeny Pr1nc1pa1 Rad1onuc11de COntr1but1ons Ind1cated
0 Parent Product Thread DSR(J, t) At Time in Years 4
Fraction -0.000E+00 2.000E-01 1. 000E+01 1.000E+02 3. 000E+02
1A222§X22AA ABRAAASAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA .
A?QAQQSAA Th-230. 1. 000E+00 1.499€-05 1.499&-05‘1.4995-05 1.498E-05 1.495E-05 .

1.485E-05 4 : A S
Th-230 - Ra-226+D 1. OOOE+00 2.960E-04 4.140E-04 5.896E-03 3.640E-02 5.273€-02

' 5.452E-02

JTh-230 Pb-2104D  1.000E400 2.700E-10 4.632E-10 7.638E-08 2.123E-06 3.723E-06
. E- o

Th-230 iDSR(j) : 3.110-04 4.290€-04 5.912€-03 3. 6426-02 5.2756-02
5,454E-02 ‘

frfifitss
The DSR 1nc1udes contributions from assoc1ated (ha1f life 6 180 days) daughters

0
sing1e Radionuclide Soil Guide1ines'G(i t) 1n pci/g
Basic Rad1at1on Dose Limit = 2.S00E+01 mrem/yr
ONuclide ' : .
DT t= 0,0006400  2,0006-01 1000401 1.000302  3.000E402  1.000E403
AAAAAAA AAAAAAAAA - AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA
Th-230 8.040E+04 - 5.827E+04 4.229e+03 6.8656+02 4.739E+02  4.584€+02
Oiiiiiii ITffiiist iiiiiiiti iiiiiiiii fffittitt  itifiiitt  ffiiiitit
summed. Dose/Source Ratios DSR(i,t) 1in (mrem/yr)/(pC1/g)
and single Radionuclide Soil Guidelines G(i,t) in pci/
at tmin = time of minimum single radionuclide 5011 guideline
4 and at tmax = time.of maximum total dose = - 654 fi 1 years
"ONuclide 1Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(1 tmax) .
(i) Cpci/g) . (yearsy . - 7 (pCifg)- T (pCi/g) -
AAAAAAA AAAAAAAAA - AAAAAAAAAAAAAAAA AAABRAAAAA AAAARAAAAA AAAAAAAAA AAAAAAAAA
Th-230 1.000E+02 - 654 A 1 ~ - 5:466E-02 4.573E+02 5.466E-02 4,573E+02
Ifttift iiiiiiiii ffftisiffittifss fifffffit IIIIIIiIi. Tffitfifs Iiffiftff
%§ESRAD-0NSITE, version 7.2 T« Limit = 180 days 02/03/2017 14:41 Page
summary : Th-230 100 pcCi/g '
File N o \USERS\BRIAN\DESKTOP\LISA OTHER WORK\SEPT RESRAD ANALYSIS
: Page 17



Thorium.txt.REP
2016\230FEB. RAD |

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

‘ 0Nuc11de Parent THF(i) DOSE(j,t), mrem/yr

: % (1) : t= 0.000E+00 2.000E-01 1. OOOE+01 1.000E+02

1.000E+03 |

AAAAAAAAA .

. Th-230 Th-230 1.000E+00 1.499E-03 1.499£-03 1.499E-Q3 1.498€e-03
ORa336 Th-230 1.000E400  2.960E-02 4.140E-02 5.896E-01 3.640E+00
gég5§§600Th 230 1.000E+00 2.700E—08 4.632E-08 7.638E-06 2.123E-04
z%%%%gigiiiiiiii Ifffftess  Iiffffiis iiiiiiiii tiftistis tiiifiies
THF(i) is the thread fraction of the parent: nuc11de

"Individual Nuclide Soil Concentrat1on
) ‘ Parent Nuclide and Branch Fract1on Indicated
ONuclide Parent THF(1)

: s(j,t), pci/g:
&)) (1) t="0.000E+00 2.000e-01 1 00 E+01 1 000E+02
1.000E+03

3.000E+02
o
1.495€-03
5.273E+00
3.723E-04
ittittits

3.000E+02

AAAAAAAAA - ~ -
. Th-230 Th- 230 1. 000E+00 1.000E+02 1.000E+02 9.999E+01 9,991E+01
9.908E+01 ' ' '

ORa-226 Th- 230 '1.000£+00 0.000€E+00 8.655E-03~4.106E;01 2.647€E+00
3.976€E+00 '

0Pb-210 Th-230 1.000E+00  O. 0005+oo 2.696E- 05 5.757E-02 1,744E+00
3,225E+00-

B 0 0 0 ’IIIIIIiiI TPEXTILTT TETILITLT iiiiiiiii

THF(1) is the thread fraction of the parent nuc11de
ORESCALC EXE execution t1me = 7. 60 seconds
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9.972£401
3.844E+00
3.070E+00




