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CHEVRON/PAWLING SITE DOSE ASSESSMENT
INTRODUCTION

Dose assessments were performed to estimate the potential radiological
exposure rates from the average concentrations of plutonium, cesium, and
uranium in the soil at the Chevron Corporation’s site near Pawling, NY. Even
though the site is currently under the control of the National Park Service
(NPS), it was assumed for purposes of this assessment that the site will be
released f-r unrestricted use. The dose assessments were performed using the
U.S. Department of Energy’s (DOE’s) computer code "RESRAD", Version 5.00
(Reference 1).

Figure 1 shows the location plan of the project site. Figure 2 shows the site
with pre-existing (pre-remediation) conditions. Figure 3 shows the graded and
seeded final site conditions after decommissioning.

METHOD OF DOSE ASSESSMENT

The DOE approach for implementing residual -adioactive materia) guidelines
(Reference 1) was used to perform this dose assessment. For dose assessment
purposes, the U. S. Nuclear Regulatory Commission’s unrestricted release
concept assumes that at the termination of a license the site will be released
for unrestricted use,

The total area of the Pawling (Nuclear Lake) site is approximately 460
hectares (1137 acres). The potentially contaminated (affected) area is
assumed to be about 2000 m‘. It is also assumed that there is no soil cover
over the contaminated material.

The site use is assumed to be equivalent to the family-farm scenario as
described in the RESRAD manual (Reference 1). Under this scenario, it is
assumed that a family moves onto the site, builds a home and raises crops and
livestock for family consumption., Pathways through which the family could
receive a radiological dose are: 1) direct radiation, 2) inhalation, 3)
ingestion of plant foods grown on the contaminated soil, 4) ingestion of milk
and meat from livestock raised and fed from the contaminated area, 5)
ingestion of fish raised in a nearby pond, 6) ingestion of water from an
onsite well. Appendix A is a summary of the site specific parameters used for
the dose assessment of this site,

DESCRIPTION OF THE SOURCE TERM

The dose assessments were performed by using the data from the final project
report prepared by Chevron’s coniractor (NES, Inc./IES) and by using the data
from the confirmatory survey report prepared by NRC's contractor (the Oak
Ridge Institute for Science and Education (ORISE)).

.
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The maximum total dose resulting from Chevron’s data is estimated as 3.4
mrem/yr at time zero. The maximum total dose resulting from the ORISE
confirmatory survey data is estimated as 1.8 mrem/yr, also, at time zero.

The following table illustrates these maximum total doses and time of
occurrence along with the percentage breakdown for key water independent
pathways.

DOSE ESTIMATES

= T S T L T I T TS S TR ST

Data Max Total Time | Direct Inhalation | Plant Soil
Source Dose (yr) | Exposure Consu- | Ingest-

(mrem/yr) mption | ion
Chevron 3.4 0 30% 30% 33% 6%
Survey
Confir- 1.8 0 66% 14% 16% 2%
matory
Survey A

Appendices B and C include graphical representations of total dose over time
for all isotopes and pathways summed (Figure B-1 and Figure C-1), as well as
dose over time for all isotopes summed for water independent pathways (Figure
B-2 and Figure C-2). Appendix C also includes a graph showing doses over time
for all isotopes and pathways summed for water independent and dependent
subtotals (Figure C-3). 1In addition, the appendices include summary of the
inputs and outputs for both cases.

Using Chevror's data, the dose assessment indicates that at 1,000 years, the
total dose reduces to »bout 1.3 mrem/yr from all pathways (Appendix B, Page 26
of Computer Printout). As can be seen from the computer outputs and graphs,
all doses come from the water independent pathways. The water independent
pathways araph (Figure B-2) indicates that the dose from direct exposure drops
to almost zero at 200 years, whereas the doses from plant consumption and
inhalation remain elevated up to 1,000 years and then start dropping.

Using ORISE confirmatory survey data, the dose assessment indicates at 1,000
years, total dose reduces to about 0.6 mrem/yr from all pathways (Appendix C,
Page 26 of Computer Printout). The graph (Figure C-1) showing the total dose
from all isctopes and pathways summed exhibits a peak (1.5 mrem/yr) around 800
years. This peak is indicated by the graph (Figure C-3) for the doses as
being the contribution from the water dependent subtotal. Figure C-3
indicates that after about 300 years, the water dependent pathways start
contributing radioactive dose, reaching a maximum value of about 1.3 mrem/yr
around 800 years and reducing to approximately zero between 1,000 and 2,000
years, This dose component from the water dependent pathways is attributable
to uranium, as indicated on Page 26 of Computer Printout (Appendix C). This
page shows the total dose from all pathways at 1,000 years as equal to about
0.56 mrem/yr. The dose from uranium alone due to ingestion of water under
water dependent pathways is approximately equal to 0.42 mrem/yr. As can be
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seen in the water independent pathways graph (Figure C-2), the Jose from
direct exposure drops to aimost 0.2 mrem/yr at 100 years fror an initial ralue
of about 1.2 mrem/yr.

CONCLUSIONS

The total doses are estimated to be less than 4 mrem/yr using separately
Chevron’s survey data and ORISE’s confirmatory survey data. We believe that
any actual exposure rates would be significantly less than calculated because
of the conservative approach to the analyses, e.g., depth of contamination,
area of contamination, actual concentration levels, distrioution coefficients,
etc. For comparison purposes, the current 10 CFR Part 20 dose limit for
individual members of the public is 100 mrem yr. The total dose  stimates
using RESRAD confirms the conclusions in the Chevron’s survey &nd ORISE's
confirmatory survey reports that the Pawling site satisfies the unrestricted
release requirements.

Prepared by:
Checked by:

Approved by:
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APPENDIX A
Input Parameters for RESRAD

Site specific input parameters used for the dose assessment from the residual
radioactive materials at the Chevron/Pawling site are described below.

Area of Contaminated Zone - From the sources referenced in this report and
from other sources, ihe contaminated zone ‘s approximately equal to 2,000 m?.

Thickness of Contaminated Zone - From the information included in Reference 3,

the assumed approximate thickness of contamination is 1 meter.

Length Parallel to Aquifer Flow - Because of lack of gechydrologic data, the
length parallel to aquifer flow is assumed to be equal to the length of the
contaminated areg assuming the contaminated area to be square with an area
equal to 2,000 m The square root of 2,000 m° is approximately equal to 45
m.

Watershed Area - The site is approximately equal to 4,600,000 m® (1,137
acres). For RESRAD, the watershed area is assumed to be equal to the area of
the site,

ontaminated ion - "Data Collection Handbook to Support Modeling
the Impacts of Radloactive Mater1a] in Soil", (Reference 6) gives erosion
rates for various categories. For this site, a typical value of 6 x 107 m/yr
applicable for eastern U.S. is assumed.

Evapotranspiration Coefficient (C) - A value of 0.854 was calculated from the
equation C, = E /[(l ~-C.)P.+1..] found on Page 198 of the RESRAD manual
(Reference 1). = annual evapotranspirat1on = 0.61 m (24 inches) taken from
Figure 12.1 of Re?erence 6. C, = runoff coefficient (see below). P =
precipitation rate (see below)

Precipitation - A value of 1.02 m/yr (40 inches/yr) was taken from Figure 9.]
of Reference 6.

Irrigation - A value of O (zero) was used because it was assumed that there
would be no irrigation at a humid northeastern U.S. site.

Runoff Coefficient - A value of 0.3 for rolling, cultivated open sandy Toam
site was obtained from the equation C. = 1 - ¢, ~ ¢, - ¢; found on Table E.1,
Page 199, of the RESRAD Manual (Reference 1). The values for ¢,, ¢,, and ¢,
for a rolling, cultivated open sandy loam site (0.2, 0.4 and 0. 1) are given in
Table E.1 of the RESRAD Manual (Reference 1).

Water Table Drop Rate - Assigned the same value as the erosion rate (6 x 107
m/yr) to keep the unsaturated zone at the same thickness throughout the

modeling time frame. This is a reasonable assumption since the depth to the
groundwater table generally remains wiiform over time even though erosion
processes are taking place.
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M

odel; Nondispersion (ND) mode - The nondispersion (ND) mode is recommendeg in

the RESRAD Manual for contaminated zones with an area greater than 1,000 m
(Reference 1).

Drinking Water Intake - A value of 730 L/yr was used. This is based on a

daily intake of 2 liters,
Distribution Coefficients - The RESRAD code (Reference 1) provides default

values for the distribution coefficients which are derived from a range of
values (Reference 6). To be conservative, it was decided to use the lower
values of the range of the distribution coefficients from Reference 6.

Initial Principal Radionuclides:

Chevron’ : The average concentrations for Am-241, Cs-137 and Pu-
[sotopes were obtained, using the measured concentrations for Cs-137 and
assuming the ND (non-detect) values to be equal to the LLD (lower limit
of detection) values for the three nuclides, from Tables 18 through 24
of Reference 3. LLD value is not included for Pu-lsotopes in Reference
3. Therefore, the average concentration for Pu-Isotopes was calculated
to be equal to seven (7) times the average concentration of Am-241, and
this 1s conservative beccause the ratio ranges between 1:5 to 1:7
(Reference 4). Based on these factors, the values for the
concentrations are:

Cs~137 = 0,327 pCi/gm
Am-241 = 0,364 pCi/gm
Pu-Isotopes = 2,548 pCi/gm (0.364 x 7)

The Pu-Isotopes value was proportioned based on the relative activity
ratios for the specific plutonium isotopes (Reference 4) and are
provided in the following table.

PROPORTION OF PLUTONIUM ISOTOPES

Pu Isotopes % Activity pCi/gm
Pu-238 0.06 0.002
Pu-239 90.00 2.293
Pu-240 8.60 0.219
Pu-241 1.20 0.031
Pu-242 0.10 0.003

A-2
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Confirmatory Survey/ORISE Data - The following average concentrations
for Am-241, Cs-137, Pu-238, Pu-239/240, U-235 and U-238 were obtained
from Tables 4,5 and 6 of Reference 5,

Am-241 = 0.107 pCi/gm
Cs-137 = 0.3505 pCi/gm
Pu-238 = 0.172 pCi/gm
Pu-239/240 = 0.233 pCi/gm (Pu-239 = 90%, and Pu-240 = 8.6%)
U-235 = 0.1 pCi/gm
U-238 = 0.842 pCi/gm

From these values and Reference 4:
Pu-238 (0.06%) + Pu-239/240 (98.6%) = 0.405 (98.66%) pCi/gm

Therefore: Pu-241 ((0.405/98.66%) x 1.2%) = 0.005 pCi/gm
Pu-242 ((0.405/98.66%) x 0.1%) = 0.0004 pCi/gm

Other RESRAD Parameters - A1l other parameters are default values provided in
the RESRAD manual (Reference 1). The default values are based on an example
site in the eastern U.S. Therefore, it was assumed that the default values
used were valid for modeling Pawling site.
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Figure B-2

DOSE: All Isotopes Summed
Water Independent Pathwavs
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e o oo b4 mas o onl

03/09/94 17:57

. Dapth factors, ground external gamma, dimensionless:

thickness = 1% p
thickness = 0.5
thickness = 1.0 &
thickness = .15 a
thickness = 0.5 »
thickness = 1.0 a
thickness = .15 a
thickness = 0.5
thickness = 1.0 a
thickness = .15 #
thickness = 0.5 »
thickness = 1.0 »
thickness = .15
thickness = 0.5 a
thickness = 1.0 a
thickness = .15 a
thickness = 0.5
thickness = | 0 a
thickness = .15 a
thickness = ¢.5 »
thicknese = 1.0
thickness = 15 »
thickness = 0.5 »
thickness = 1.0
thickness = .15 #
thickness = 0.5 a
thickness = 1.0 a
thickness = 150
thickness = 0.5 a
thickness = 1.0 &

Page 3

Susmary (continued)

i

'

i

Current
Value

...........

1.400E-03
L 7.1208-04 |

i
i

1.580£-03 |

6.970E-04

8 .940€-01

. 4 .900E-01

1.2708=01
6.,970€-02

. 7.900E-01

9.700E-01
1.000£400
9.100€-01
1. 000E+00
1.000E+00

9.400€-01
1.000E+00
1.000E+00

i 1.000E+00

1.000£+00
1.000E+00

7.200E-01
.800€-01
1.000E+00
9.100E-01
1. 000E+00
1.009€+00

8.200£-01
1.000E400
1.000E+00
9.300£-01
1.000€+00
1,000E 400

7.900€-01
1.000E400
1.000€+00
9,200£-01
1.000E400
1.000E400

Default
.400E-03
420804

.

1.580€-03
6.970E-04

B.940E-01
4 900E-01

1.350€-03
5. BOOE-04

1, 270601
6 .970€-02

7 .900E-01
9.700€-01
1.000€+00
9.100E-01
1,000E+00
1.000€+00

9.400E-01
1.000E400
1.000E+00
1.000€+00
1.000€+00
1.000£+00

7.200E-01
9.800£-01
1.000E+00
9.100E-01
1,000E+00
1.000E+00

8.200E-01
1.000€+00
1.000£400
9.300E-01
1.000E+00
1.000€+00

7 300 <01
1.000E+00
1.000£400
3. 200€-01
1.000€+00
1.000E400

g e e ———

Parameter
Name
DEFLINS 1)
peF1{19.2)

DCFLI(20,1)
DEFi{20,2)

DCFL(21,1)
0CF1(21.2)

DCFY(22,1)
DCF1(22,2)

DCF1(23,1)
DCFI(23,2)

i1
FOl 1
ol 1,
Fol 1
ol 1
Fol 1

Fol 2
ol 2
o 2,
Fo{ 2
Fol 2
fol 2

Ot 3.1
FOl 3,2
FD( 3.3,
Fol 3,1
PO 3.2
Fol 3,3

Fo( 4,1.1)
FOl 4,2,1)
FO( 4,3.1)
Dl 4,1,2)
FO{ 4,2,2)
Fol 4.3.2)

B T Ty D T ST pe———— ‘.]

ST

T S T e e R
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fummary

File

.....

?&v

]
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1
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'

[l

.

L
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S el S R Rd D GO s D G Ged e G el
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'
“d

' L ' | = h- s ‘s g 0.3
Y Rar et 4 d v

> P >
. x5 s
€ e el &

A=3

> X >
O v ]
el Gad £y

© BIPAWLIN NE4

.............................................................

Pb-210+0
Ph~210+0

Ph-2104D

» Bb=210+0

L PEb-Z104D |

PH-21040

Pu-238
Py-238
Py-238

, Pu-238
L Buy~238
y Pu~238

i Py=239

Pu-239
Py-235
Pu-234

 Pu-23%

¢ Pusp38

Pyu-240
Pu-240
Pyu-240
b =240
pU’£~?

L Py-240

| Pus24148
Pu-241+D ,
Pu-2414D |

Py-24140
Pu-241+D

CPy=24140

| Py-242
 Pu-242

Py-242
Py-242

L Pu-242

Pu-242

Ra-22640

. Ra-2284D

Ra~1264D
Ra-226+4D
Ra-2264D

1

Dose Conversion Factor {and Related) Parameter

soil density

9011 density =

so1l density

$01l dengity =

561l density
s01) density

. 501l density =
. soll density
, 5011 density
. 301l density
. 30il density =
, 301) density

. S0il density
, 301l density =
, 8011 density
. 8so0il denzity
, so1l density
. 3011 density

, s0il density =
, s0il density
. Soil density =
. 801l density
. 8011 density
, 301) density =

, 5011 density

50i1 density
501l density

. 301l denzity
, 501] density

soil density

, s0il density
. 801l density
, 301l density
, s0il density

soil density
s0il density

. soil density

soil density
301 density
soil density

" "ooow L T " " L "

" " » .

. soil density =
 Ka-2264D

soil density

Parameter

1.0 g/cesal,
1.0 g/catsl,
1.0 g/cessd,
B g/omssl,
B glomse],
8 glcas],

el

0 g/cassld,
0 9/cal,
0 g/cmssl,
B g/cm3,
B g/omstl,
B og/cmal,

Sk P it P gui el

0 glimeal,
A0 g/enssd,
A g/cmtsl,
B g/cant},
B g/omarl,
B glcnst],

G et S gl s | el

0 §/eatsd,
0 p/omsl,
A g/oase],
B og/omssl,
B g/ems},
1.8 g/emssl,

it S s Pes.

—

1.0 9/cessd,
1.0 g/cassl,
1.0 g/cmsal,
1.8 g/castd,
1.8 9/cmse3,
1.8 g/cassd,

1.0 g/cassl,
1.0 g/casnl,
1.0 g/cassl,
1.8 g/cassd,
1.8 g/castd,
1.8 g/ensl,

1.0 g/cmtd,
1.0 g/cme],
1.0 g/camal,
1.8 g/carsl,
1.8 g/cert3,
1.8 g/caned,

03/09/%4
RESRAD: PAMLING-AVERAGE NES DATA & LONER KD VALUES

thickness
thickness
thickness
thickness
thickness
thickness

thickness
thickness
thickness
thickness
thickness
thickness

thickness

thickness =

thickness
thicknass
thickness
thickness

thickness
thickness
thickness
thickness
thickness
thickness

thickness
thickness
thickness
thickness
thickness
thickness

thickness
thickness

thickness =

thickness
thickness
thickness

thickness
thickness
thickness
thickness
thickness
thickness

T T N e T T ey a—

= e
=058
100
CERLE |
0,50
=100

AS s
0.5 8
1.0

CU T S

"
-
=
-

#
-

CLE T T T U U

. . o v b
wn € W R a3 Y
- - .- e - &=

LU U T L 5
SIS R

S A D Y N
- - e P s

"womow ow
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-
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st 108

17:87

Page ¢

P L Ra—

TR LT T T —

Summary {continued)

Current
value
8. 800E-01
1.000E+00
1.000E+00
9, 700E-01
. 1,000E+00

Ll e el

L]
¥
)

+

. 1.000E+00 |

i %,300E-01
+ 1.000£+00

¢ 1.000E+00 |

. 1.000E+00
i 1.000E 00
1.000E+00

§.200€-01
1,0006+00
1.000E+00
1.000£+00
1.000E+00
1.000E+00

9.200€-01
1.000E+00
1 .000E+00
1.000E+00
1.000E400
1.000E+00

9.010E-01
1.000€+00
. 1.000£400
. 9.830E-01
1. 000E+00
; 1.000£400

9.600£-01
1.000E+00
1 0006400
1.000E+00
1 .000E+00
1.000E+00

6.300E-01
9.200€-01
1.000E+00
8.500€-01
1.000E+00
1.000€+00

Default !
8.R00E-01
1.000£+00
1.000E400 |
9.700€-01
1.000E+00
10008400 !

FRPSRT G &

5 .300E-01 |
1,000E+00

1.000E400 | ¢

1. 0008400 |
1.000€+00
1.000E+00

1
9.2006-01 |
1.000E+00 |
1.000£+00 |
1.000£400 |
1.000£400 |
1.0008400 |

9.200€-01
1.000E+00
1.000E+00
1.000E+00 |
1.000E400 |
1.000E+00 |

5.0108-01
1.C00E+00
1 .000E+00
9 .830E-01
1.000E400 |
1.000£400 |

3 .600E-01 |
1.000E+00 |
1.000€+00 |
1.000E400 |
1.000E+00 |
1.000E+00 |

$.300E-01
3.200E-01 |
1.000E400 |
8.5006-01 |
1.000E400 |
1 0006400 !

]

b B i s A A

Faraseter
Name

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

Fol 9.1,1)

M 9.2,1)
o 9,3,1)
Fol 9,1.2)
Fof 9,2,2)
ol 9,3,2)

FO{10,1.1)
FO(19,2,1)
FD(10,2.1)
FO(10,1,2)
F0(10,2,2)
F0(10,3,2)

FO(12.1,1)
F0{12.2,1)
Fo(12.3,1)
Fol12,1,2)
Fo(12.2,2)
F0(12.3,2)

FD(13,1,1)
F0(13,2,1)
FD(13,3,1)
F0(13,1,2)
F0(13,2,2)
F0(13,2,2)
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* Summary
File

it | el
Mgy 22

Smamil Mo
)

, Ha-2284D

*

Ra-228+
' Ra-2284]
i Ra-228+0

T -
")D’lf
¢

¢ Ra-2284D

,
d AT Lo W ek o G

%

. Th-22840
L T2l
Th-228+0
+ Th-2284D
Th-228+0
h-2284D

B B> B
It

*

L
) kLo D

i

h=22940
! Th=2294D
i Th=2294D
i Th-229+0
i Th=22%0
s Th=229+0

.

.

[
ad R0 WD L N L W W) W et WG S

| Th=230
i Th-230
=230
L Th=230
1 Th-230
L Th=230

v

O I S P R

y Th=232
. The23?

. Th=232
v h=232
| Th-232
i Th-233

» . . v .

X e
Ll .
L5 b

el
'
[

420
| 0203
| 123
L -2n
L U2n

0233

|
i T
LA '
P i eah

A

[
b D wal D Lo P b A L bl L

*

U234
i U-234
| U-234
c U2
P U2
-2

—
"’,?»’&’

b);i:‘

.

R3-2284D |
. 301l

i 864l

. 86044
. S0l
« 861
. soil
. 503l
. 8011

, 5011
. 80l

R e N 1] U | pm——
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Page &

Dose Conversion Factor (and Relsted) Parameter Sumsary !continued)

soll density
soil denaity

density
density
dens.ty

soil
so1l
density

density
density

density
density

density
905} density

. 501] dengity

s0il density
soil density

, 501l density

sold denaity

- 5051 density
. soil density
01 density
, 3011 density

. ¢o1l density
. 301l density
, 50il density
. 501l density

soll density
soil density

. 301l density
, S0il density
. 501l density

soil density

. 301l density
. 50l density

, 501l density

s0i] density
goil density

. s0il density

s0i] density
s0i) density

density =

densitly =

density =

LU T L T L

"o

" - “ "

“" " " " " "

L T T

Paranecer

1.0 greansd,
18 §/eans,
1.0 3/cendl,
18 9/cassd,
1.8 gicasd,
1.8 g/cars],

1.0 g/cansl,
1.0 g/cessl,
1.0 g/casrd,
LB oglentl,
1.8 g/cassl,

8 glfcmsil,

1.0 3/castd,
0 g/carsd,
A greestd,
8 glcwd,
B g/ontl,
B g/cars],

— e e pun e

0 g/omssd,
D gitassl,
A0 glentsd,
B B/onesl,
8 9/cassl,
B g/cessl,

el T i S

A glicmets,
0 9/cantd,
0 g/eatdl,
8 g/catnl,
B g/emed,
B g/omss],

P e Bed g e e

gloatt),
g/casel,
g/canl,
g/cmstl,
9/cmesl,
g/emssd,

g/cmst},
g/cassd,
g/cmstl,
g/cat2],
3/cmEe3,
g/carsd,

(&QCDOOO

thickness
thickness
thickness
thickness
thickness
thickness

thickness
thickness
thickness
thickness
thickness
Lhickness

thickness
thickness
thickness
thickness
thickness
thickness

thickness
thickness
thickness
thlckness
thickness
thickness

thickness
thickness
thickness
thickness
thickness
thickness

thickness
thickness
thickness
thickness
thickness
thickness

thickness
thickness
thickness
thickness
thickness
thickness

L T

L L )

LI S T )

N " i " " -

..... L L L T o Py R SR ISP EE U G

furrent
Value

6.800E-01
9.700€-01
i 1.000E+00
. 8 .S00E-01
1 1.000€+00
| 1.000€+00

| £.1006-01
| 9 .a00E-01
! 1.000€400
. 7.5008-01
y 1.000E+00
. 1.000E+00

. 5.5006-01
: 9.5006-01
i 1.000E400
i 8.500E-01
+ 9.500E-01
1 1.000E+00
| 9.300€-01
; 1.000E+00
+ 1.000€400
. 1.0008+00
i 1.000E400
. 1.000E+00

3,5008-01
' 1.000€+00
1,000£+00
1.000E+00
1 .D00E+00
1.000£+00

9.600E-01
1.000E+00
1,000€+00
1.0006+00
1.000E+00
1 .0D0E+00

9.000E-01
1.000€ +00
1.000£+00
1.000£+00
1.000E400
1.000E400

]

e

Default !

-----------

1 000E+00

6.100€-01
3 .400E-01
1.000E400
7 .500E-01
1.000E+00
1.000E+00 |

6.500E-01
9 .500£-01
1.000£400 |
8.500E-C!
%.900£-01
1.000£+00

.
3
'
1
\
:
$.300E-01 |
1.000£+00 |
1.000%+00 |
1.000€+00 |
1.000E400 |
1.000€400 |
i
]
)
]
)
1
|
]
1]
]

9.500E-01
1.000€+00
1.000£+00
1.000€+00
1.0006+00
1.000£¢00

9.600E-01
1.000E+00
1.000€+00
1 .000E +00
1.000E+00
1.000E400

9.000E-01
1.000E+00
1.000£4+00 |
1.000€400 |
1.000£400 |
1.000€+00 |

|

!

1

I

|

|

|

. |
FO(16,1,1) 1
i

|

l

J

Parameter i
Nane
FO(14,1,1)
FOl14.2,1)
FOt14,3,1)
£0(18,1,2)
FD{14.,2,2)
FOl14,3,2)

FO(15,1,1)

FO(18.2.1)
FO(15,3,1)
FD(1%,1,2)
FO{18,2.2)
FO(15.3.2)

F0(16,2,1)
FD{16,3.1)
Fol16,1,2)
Fi16,2.2)
F0(16.3,2)

FD(17.1.1)

F{17.2,1) |
FO(17,3.1) |
f(17,1,2) |
Fo17,2,.2 J
0(17,3,2) |

Fp{18.1,1) |
F0(18,2,1) |
FO(18,3,1)
F0(18,1.2)
FD(18,2,2)
F0(18,3,2)

FOL19,1,1)
FD(19,2,1)
FD(19,3,1)
F(19,1.2)
F0(19,2,2)
FD(19,3,2)

£D(20,1,1)
F0(20,2,1)
FD{20,3,1)
£0(20,1.2)
FD(20,2,2)
£0(20.3,2)
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 Summaty © RESRAD® PANLING-AVERAGE NES DATA & LOMER KD VALUES
l; CFlle 0 BOPANLINNES
i Dose Coversion Factor (and Related) Parameter
[ Memy Parameler
i B L cnnlit o g L e SRR N . T el s I
i &5 WIS, soi] density = 1.0 g7cessd, thickness = 1S @
; B-3 1 U=23%+0 | soil density = 1.0 g/catrd, thickness = 0.5 o
1 A:d L 23840 | seid denzity ¢ L0 3/oaedd, thickness = $.0@
l A3 ) 335D L sail demsily 3 1.8 g/oandl. thickeess = (18w
, A LU0 sodd demsity = 1R g/omeed, thickness = 0.5
i A3 D U=235+0 | soil density = 1.3 gfcasdd, thickness = 1.0 @
O
L A3l U-2% ., soll density £ 1.0 §/emsd, thickeess x 18 8
? A< | U236, soil demsity = 1.0 grcessd, thickness = 0.5 @
v 8-3 't soll density = 1.0 g/cated, thickness * 1.0 »
] A~3.7) W23k . 800l density = 1.8 9/cestd, thickness = .15 @
: A3 | U-2 |, soul density = 1.8 9/castd, thickness = 0.5 A
i A-2Ue2%  , soxl Jensity = 1.8 g/cmerd, thickeess : 1.0
| A-3
: AWT DD, soil density = 1.0 g/eersd, thickness = 15 e
, A3 1 U-23840 , soul demsity = 1.0 grceeed, thickuess = 0.5 4
| #=% ! Us238+D | soll density = 1.0 g/cestd, thickness = 1.0 »
| A3 [ U-228%0 . soil density = 1.8 9/ceerd, thickness = .15 @
' A= U-238+D ., soil density = 1.8 geomasd, thickness = 0.5 s
| B3 | U=238e0 |, soll density = 1.8 g/cmssd. thickness = 1.0 8
é B-1 | Dose conversion factors for inhalation, erem/pli:
| B<1 | Ac-22MD
| B=1 | A4l
S E R L
| 8- | Np=237%0
3 81§ el
| 8.1 1 ph-21080
1 B-1 ! by-238
| B-1. | Pg=239
3 Bel 0 Pud®d
} B-1 L Pu-21D
5 g1 ) Pueded
ﬂ 8-1 | Ra-226¢0
; §+1 ' Ra~2284D
1 B-1 | Th-2284D
b e | it
P B-t ) Th-220
| §1 2 2w
| B-1 u2ls
] g1 U2
B-1 1 U=235+D
B-1 - 0-236
I B=1 | U=218+D
r 1
ﬁ 0«1 ) Dose conversion factors for ingestior, avem/pli: 3
5 i ! ae-22740
1 D-1 - Am24l
: p<i 3 (s-1374D
= D=1 | Ng-I3Tel
] 01 ! Pa-2
!
!
i
e, e e ;

fa3e &

Sysmary (continued)

fufrent

Value
£.7008-01
1.000£+00
1.000E400
1 .000E400
1.000£+00
1 .000E+00

5 400E-01
L. 000E+D0
1.000E+00
1.000E400
1.000€8+00
1.000E+00

h R i T Jy o S AR e B

| 7 R00E-01
»1.000E400
. 1,000E400
| 8.800E-01
| 1,000 +00
| 1.000E+00

T 5. 700E4%0
; 5.200£-01

¥,200E-05
i 4,900E-01
. 1.300E+00

i
L]
i

Paranete
Name

8.700E-01 | FD(21,1.1)
1.000€400 | FO(21,2,1)
1.000E+00 | FDI21,3.1)
1.0006400 | FO(21,1,2)
1.0006+00 © FD(21,2.2)
1.0008+00 ; FD(21,3,2)

9,400E-01 | FD(22,1.1)
1.000£400 | FDL22.2,1)

1.0006400 | FO(22,2.1)

L.000E#00 | FD(22,1,2)

1.0006400 | FD(22,2,2

1, 000E400 | FD(22,3.2)

7.800E-01 | FO(23.1.1)

1.0006400 | FD(23,2,1)
i

1.000E+00 | FD(23,2,1)
8 B00E-01 | F0(23,1.2)
1,000€+00 | FD(23,2,2)

1,0006400 © FO(23,3,2)

&, 7006400 | DCFR 1)
200E-01 | DCFYA 2)
200E-05 | DOF2( 1)
S00E-01 | OCF2 4)
3006400 | OCF2 5)

J00E-02 | OCFY 4)
600801 | DCF( 7)
AQUE-01 | DCF( 8}
J00E-01 | DCF2{ 9)
J000€-02 | DCF2(10)
BOOE-01 | DCF2(12)
900€-02 ' DCF2(13)
S00E-03 | DCF2( 14!
L1008-01 | OCF2(15)

.200€-01 | DCF2(17)
600E+00 | DCF2(18)
300601 | OCF2(19)
300E-01 | DCF2(20)
2006-01 | DCF2(21)
.2006-01 | DCF2(22)
.200€-01 | DCF2(23)

1
'

i
1

| 1.500€-02 | DCF3( 1)

4.500E-03 | OCF3( 2)
5.0006-05 | DCF3( %)

! 3.900E-C3 | DCFI( 4)
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RESRAD: PANLING-AVERAGE NES DATS § [OWER ¥D VALUES

 BUPRELIN NES

L Pu=242

' Ras 22640

v Ra=228+0

y Th-22840

i Th=2254D

Th=230

Th-222

y U232
U~234

b i=2354D

y U=2%

U-238+0

Dose Conversion Factor [ind Related) Parameter Susmaty [continued)

Paramatar

. Food transter factore

hC- 22754
o el
As 13Tl

nl "ou
. Am-24%
Al
Al

Cs-13740

(§-1374D
\ C8-137%)

Np-20740

Np-237+D

Np-23740 ,

Pa~i3l
| P3-231
| Pa2Mt

; Pb-210%0
i Pb=2104D |
. Pb-210%0 |

L Py-238
, Pu-238
, Py~218

; Py-239
 Py-23¢
. Pu-238

!

slantrseil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCizkg)/(pCiszd)
pilkilivestock-tatake ratio, (pCl/L MinCi/d)

slant/soll concentration ratic, dimensionless

. beef/|lvestock-intake ratio, (pCiskg)/(pCisd)
L afik/livestock-{ntake ratic, {pCi/L Y pCiid)

plast/soil concentration ratio, disensionless
veef /| ivestock-1ntake ratio, (pCiskg)/{eCizd)
Biik/Livestock-intake ratio, {pCisL)/(eCizd)

plant/soil concentration ratio, disensionless
beef/ livestoch-intake ratio, (pCiskg)/(pCizd)
ailk/livestock-intake ratio, (pCi/L)/(pCizd)

. blant/soil concentration ratio, dimensionless
, beef/Livestock-intake ratio, (pCiskg)/lpCizd)
. ailk/livestock-intake ratio, (pCi/L)/iptizd)

olant/soil concentration ratio, dimensionless
beef/|ivestock-intake ratio, (pCizkg)/(pCisd)
ailk/livestock- intake ratic, (eCi/L ) pCirgd)

, plant/soil concentration ratio, dimensionless
i beef/livestock«intake ratio, [pCiskg)/(pCiid)
, milk/livestock-intake ratio, (pCi/L)ilpCird)

, plant/soil concentration ratic, dimensionless
. beet/livestock-intake ratio, (pCiske)/(pCizd)
. wiik/livestack-1ntake ratio, [oCi/L)HpCizd)

ke n amdhien

Page

Current
Value

. 4.300E~03

£ 300E-02 |
. B.6006-05 |
o AL100E-03 |

i 1100803

. 4.300E-07 |
. 5.300E-04 |

S 3 2

" 1,0006-07

1.200€-03
7.500€-04

2,800E-03

2.700E-04 |
H00E-04 |

"o

.S00E-04
S500€-04

ra ro oo

—

5.000E-05

2.000€-06

4 .000E-02
3.000£-02 |
£.000€-03 |

2.000E-02

1.000E-03 |
5.000E-06 |

1.000E-02
.000E-03

$
i 5.000£-0¢ |

8.000E-04

3,000€-04 |

i 1.000€-03
. 1.000E-04

]

i 1,000£-08

; 1.000£-03

)
1
.
'

3

- 1. 0008-04 |
1.000E-06

pormmoamssson

&,700E-03 |
. 3.800E-03

SQ0E-04 |

500603 |
000E-05 |
000€ -05 !

.Q00E-03

Parameter
Nage

..............

DCF3( 6}
OCFY 7}

| DCFI( 8)
. OCF3 %)

DCF3(10)

L DCFI 1)
¢ DCF3(13)
\ OCF3{14)
L pera(1%)
{ DEF3(18)
¢ DCF

LBk
(S

DCF3(18)

, DCF3E39)
. DEF3(20)

DCF3( 21

. RTF
: RTF{
| RTF(

' RTF
' RTF(
| RIF

pTEl
| RTE(

. DOF3{22)
L DCF3(23)

e
- 3 3

D B -
T

Lo R S

RTFL 3,3)

RIF( 4
RYF( 4
RTFL 4

BT

RTF(
RTF(

RTF(
RTF(
RTF(

RTF(

| RTF(

RTF(

RTF(

} RTF(
. RTE( 8,3)

6,1)

6,2)

6,3)

7,1}
1,2}
7,3)

8.1
802)
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fils
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i P
D Pu-242
L Py

. Ra-iitel

i Th-2284D
¢ Th-22840
g Th=2e@+d

¢ T30

y Th-230

(U2

U BTPARLIN NES

i By-Jal+h
; Py-24140
Py-24140

s Ra~L264D
. Ra-2l6+0

 Ra-lduel

Ra-225+0
Ra-22840

' thezeon
' Th-22980
' The32048

Th-230

Th-2%2
Th-222
Th-232

y=233
23
=23

U-23
U234

§=2354)
U-23540
U=2354D

V=236
0'236 v
Y236

Dose Conversion Factor (and Related) Parapeter

Parapeter

L S e T T ™ B R TP e -

plant/goil concentration ratio, disensionless

, beadd | pvegtock-intake ratio, (oirzkg)/(eCird)
, aiihliveshocs- [ntake ratlio, {pCisL Wptisd)

plent/sofi concenttation ratic, disensionless

. peef/livestock- intake ratio, (pCiskg Al pCi/d)
ailkilivestock-intake ratio, (pCL/L /M oti/d)

cpiantisoil toncentration vatic, dimensionless
o beet sl {vestock-intake ratio, (pCiskgiziplizd)
. el livestock- intake ratio, (pCi/ ) (plizd)

plant/sail concentration t4tic. dimensionless

. beef/livestock=intake ratio, {pCi/kg iplidd!

ailk/livestocs-intake ratio. (pCi/L A ptivd)

cplant/soll concentration ratio, dimensionless

beaf/ | ivestoch=intake ratie, [pCi/kg)pCird)

ellk/ivestock-intake ratic, (oCiZL Wintisd)

~lantiseil soncentration tatic, disensionless
. beaf /] ivestock-intake ratia, (pCiskg)#pCizd)
L eELk 7 Livestack-intake catio, (pCiL Mipti/g)

plant/soll concentration ratio, dimensionless

, beef1ivestoch-intake ratio, (pCi/kg)/pCizd)
. milk/Livestock-intake ratio, (aCi/L W(ptizd)

, plant/soil concentration ratio, dimensionless
. beef/livestock-intake ratio, (pCizke)/oCizd}
. milk/iivestock-intake ratia, (pCisL }A(pCizd)

plant/gos!l concentration ratio, dimensionless

, beef/livestock-intake ratio, (pCiskg)/ipLi/d)
. Milk/livestock-intake ratio, (pCisL )/{pCi/d)

. plant/soil concentration ratio, dimensionless
. beef/Livestock-intake ratio, (pCirkg)/inCizd)

pilh/livestock-intake ratio, {pCi/Li/{pli/d)

. plant/soil concentration ratio, dimensionless
. beef/livestock-intake ratio, (pCi/kg)/(pCird)

pilk/livestock-intake ratio, (pCi/L)/(pCizd)

,plant/sorl concentration ratio, dimensionless ,

beef/livestock-intake ratic, (pCiZkg)/{pCisd)
wilk/livestock-intake ratjo, [pCi/L)/(pCi/d)

. plant/soil concentration ratio, dimensionless

beef/|ivestock-intake ratio, {pCi/kg)(pLizd}

, wilk/livestock-intake ratio, (plisL )2(pCizd)

Page &

Susmary (continued)

)

i

(ureent | . Parameter
Yalue | Default | Name
CE T gevensanrann e
|.000E-03 | 1 000E-D3 | RTF( 9.1)
1.000E-04 | 1 000E-04 | RTF( §,2)
1.0006-0% | 1.000E-06 | RTF[ 9,2
" LO00E-03 | 1.000E-63 ' RTF(10.1)
1.000E-04 | 1.0006-04 | RTF(10,2)
' 1.000E-06 | 1,000E-06 | RTF(10,3)
| 1.000E-03 ' 1.0006-03 ' RTF(12.1)
1.0006-04 | 1.0006-04 | RTF{12.2)
| 1.000E-06 | 1.000E-06 ' RTF(12.3)
' 4.000E-02 | 4.000E-02 | RYF(12.1)
1.0006-03 | 1.0006-07 | RYF(13.2
| 1,0006-03 | 1.000E-03 | RYF(13,3)
§.000E-02 | 4.0006-02 | RTF{14,1)
1.000E-02 | 1.0006-03 | RTF(14,2)
1 .D0OE-03 | 1.000E-03 | RYF(14,3)
i i
1,000E-63 | 1.0006-03 | RTF(15.1)
1.000E-04 | 1,0006-04 | RTF(15.2)
5 BOOE-D6 | 5.000E-06 | RTF(15,3)
1 i
! 1.000£-02 | 1.000E-07 | RIF(16.1)
' 1.0006-04 | 1.0006-04 ! RTF(18,2)
| 5,000E-06 | %.000E-06 | RTF(16,%)
©1.0006-03 | 1.000E-03 | RTF(17.1)
1.000€-04 ' 1.000E-08 | RTF(17,2)
' 5 _0D0E-06 | 5.000E-06 | RTF{12,2)
'l $ ]
' 1.9006E-02 | 1.0006-03 | RTF(18.1)
| 1.0006-04 | 1.000E-04 | RYF(18,2)
' 5 000E-06 ' §.000E-D& | RTF(18,3)
{ i 1
' 2.5006-03 | 2.5006<03 | RYF{19,1)
| 2 A00E-04 | 2.400E-04 | RTF(19,2)
' §,000E-06 | 6.000E-04 | RTF(19.3)
' 2.5D0E-07 | 2.%00E-03 | RTF(20.1)
| 3,400E-08 | 3 400E-04 | RTF(20.2)
! §.000E-04 | &.000E-04 | RTF(20.3)
1 1 ]
i i 1]
! 2.500E-0% | 2.5006-03 | RTF(21,1)
! 3.400E-04 | 3 400E-08 | RTF(21,2)
| %,000E-04 | &.500E-04 | RTF(21,2)
1 i i
' 2.500E-03 | 2,5006-03 | RTF(22,1)
| 3,4006-04 | 3.400E-04 | RYF(22.2)
! §,0000-04 ' &.0006-04 | RTF122,3)

L ST ol
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Dose Conversion Factor (and Related) Parameter Summery [continued)

Carrent | . Faramete
Rem Dt ameter v value | Default | Name
R L S 8 o e e e bivmadan - brenm A o R
BaT4 13840 | pizabt/goil concentration ratio, dimensionless 2500803 © 2,500E-03 | RTF(23,1)

«J8 5 TR | beef/livestock-intake ratio. (pCi/%slip(iig 3400604 ' 3.4006-04 | RTF{23.2)

1% Y-yl pilkiiivestock-1atake yatio, (plivLiApCL/d) & 000E-04 | ¢ .000E-04 | RTF{23.3)
D% ' Bioaccumulation factors, fresh sater, L/kg
B-5 ) &c-220sD ., fisgh ; 1.5008+01 | 1 SO0Ee01 ! BIOFACE 1.:)
§% 0 AC-IITHD | crustacea and mellusks . 1,0006403 ; 1.000E+02 | BIOFA&C( 1.2)
D=5 : : :

% An- 4] fi&h 3,000£+01 | 3.000E+01 | BIOFAC( 2.1
0-% | Am-24] . crustacea and wollusks 1,000E+03 | 1.000E+03 | BIOFAC 2.2)
""E ‘ : "
0=5 0 Cs-1274D -, figh . 2.0002+03 | 2.000E+87 | BIOFAC( 3.1)
D-% | Cs~{3790 | crustacea and mollusks y 1.000E+02 | 1.,000E+02 @ BIOFACl 3,2)
bt Np= 22740 1eh 3.000E+01 | 3.000E+01 | BIOFAC( 4.1)
D=5 | Ng=23740 . crustacea and acllusks 4 000E+02 | 4 000E+02 | BIOFACt ¢,2)
Dok ! : :

-5 Pa-2 130 1.0008+01 | 1.000£401 | BIOFaC! 5.1)
0ot ) Pa-2lt rustacea and moliysks 1,1006+02 | 1.100E402 | BIOFAC( 5.2)
p-5 :

D=5 | Ph=210%0. , figh 3.000E402 | 3.000E402 | BIOFAC( 6,1)
D=8 T Ph-210D | crustacea and mollusks 1.000E+02 | 1.000E+02 | BIOFAC( 5,2)
B-5 1 : i

0-5 ! Py-238 ., fish 310006401 | 3.0005+01 | BIOFAC( 7.1)
Do% § Pu-ias ., crustaces and mollusks 1.D00E+02 | 1.000E+02 | RIDFAC( 7,2)
p-& oy figh 3.000E+0] | 3.000E+401 , BIOFACI 8.1)
B8 1 Py-279 trystaces and moliusks 10008402 | 1.0006¢02 | RIOFAC! 9,2)

o T pya240 fish ;. 3,000E+01 | 3.0006+01 | BIOFACI 9,1)

D% ! Pu-240 - | crustaces and mollusks , 1.00DE+02 | 1.000E+02 | BIOFAC( %,2)

& ! pusgatsd ., Fish | 2.0006401 | 3,000E+01 | BIOFAC(10.1]
b5 | Py-24140 , crustacea and mollusks . 1.000E+02 | 1.000E+02 | BIOFAC(10,2)
"ot i 1 )
b=3 | Pu-34Y fish ; 3.000E+01 | 3.0006+01 | BIOFAC12.1)
U8 D Pu-24) | crustaces and mollusks . 1.D00E+02 | 1.000E+02 | BIOFAC(12.2
-5 | : ! |
D=5 | Ra-226+D |, fish " 5.0006401 | 5.000E+0% | BIOFAC(13,1}
D% | Ra~i26+D , crustacea and wollusks ; 1.500E+02 | 2.500E¢02 | BIOFAC(13,2)
D5 | : : i
B5 | Ra-228+0 |, fish . 5.000E+01 | 5.000€+01 | BIOFAC(14.1)
D=8 | Ra-228+D , crustaces and mo)lusks ' 2.500E402 ' 2.500E¢02 | BIOFAC(14.2)
s ; t i
D% | Th-2284D . fish e | 1.00OE+02 | 1.000E+02 | BIOFAC(15,1)
D8 ] Th-228+0 |, crustaces and mollusks . S.000E402 | 5.000E402 | BIOFAC(15,2)
05 1 Th-2200 | fish | 1.000E402 | 1.000E+32 | BIOFACI16.1)
P8 | Th=229+D , crustacea and mollusks | 5.000E+02 | 5.000E+02 ! BIOFAC(16.2)
b= i '
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J File B PAMLIN NEQ

Dose Convergion Factor {and Relsted! Parsseter Summary (continued)
Current Paranete

Mahy | Darameter Value Default Name
. AAERRI SRR L AR S AN O A TINNE RS SRR RSN ot b eelaypRiFradsaneEsbgd e adans vl shenehtinBlie s ensdnennaddess
B=% ' Thei30 ., fish L 1.000E#02 | 1.000E+02 | BIOFACII? 1}
=5 =230 . crustacea and wollusks 50008402 | 50006407 | BIDFACIL?.2)
0-% : : T
B=5 | Th-237 fish | 1.0008402 T 1.000E#02 | BIOFAC(15,1)
B-% | Th-i22 rustacea and mollusks | B.000EH0T | 5.000E+02 | BIOFAC(18,2
D= : -
D=5 | u-231 fleh . 1,000E+01 | 1.000E+01 ' EBIOFACI19,1)
P52 . crustaces and mollusks i 6.0006401 | &.000€+01 | BIOFACI19.2)
o ’ s i
B-5 1 U-234 . fish . 1,000E+01 | 1.000E+01 | BIOFAC(20.1)
5-5 | U234 , trustaces and mollusks . 8.000E+01 | €.000E¢01 | BIOFAC(20,2)
0~ ‘ : :
Ul L U354 | Fish  1.000E+03 | 1.000E+01 ! BIOFAC(21.1)
D~5 1 U-23540 |, crustacea and wollusks 5.000E¢01 | 6 000E+01 | BIOFAL(21.2)
D& | i )
{1t U-234 . fash 1 1,000E+01 | 1.000E+01 | B10FACI22,1)
0«5 23 0 crustacea and mollusks ' 50008401 | 6.000E+01 | BI0FACI22,2)
0=5 . . : H
D5 U-2384D  , fish . 1.000E401 | 1.000E+01 | BIOFAC(23.1)
D-§ | U-2384D | crustacea and mollusks o 6,000E401 | £.000E+01 | BIOFAC(23.2)
e L L e e e P A P R S e st e S e P e e S P T TP PP L S PP P T P o)
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Site-Specific Parametar Summary

Fila . BoPaULTN NE4
Meng | Parameter
011 ¢ Aiss of cantaminated zone {g%s2)
R8T | Thicknass of contaminéted Zone {a)
RO1Y | Leagth zarallel o sguifer flow (w)

CROLL | Basic radistion dose limit {arem/vr)
8011 | Time since placement of aaterial (yr|
RO11 Times for calculsations {yr)

ORIV Times fir naloviations (v )
ROY1 ! Times tor caliulations (yrl
ROL1 © Times for caleulations (yr)
ROIL | Timas for caleulations (yr)
RO11 | Times for caltulations ()
RO1Y | Times for calculations (yr!
ROL1 | Times for caiculations {yr)
ROIL ! Times for calculations (yr)
R012 1 Initial orincical radionunlide {sCi/gls Am-241
K032 ¢ Jactial principal radionuclide (olivg): C8-137
ROA2 | Init{s]l princioal radionuclide {(pCivgl: Py-238
ROLZ | Imitial principal radionuclide (pCi/gl Py<239
ROI2 | Initial primcisal radionuclide (aCi/g): Py-260
R012 | Initial princigal radionuclide {pCi/g)’ Pu~241
RO12 | Imitial erincipal radionuclide (pCirg): Pyu-247
R01Z | Concentration in groundwater (CI/L)  Aw-24]
ROIZ ! Concantration in groundwater [gli/L): (8137
RO1Z ! Concentration in groundwater  {pCi/L): Pu=238
7012 | (oncantration in groundwater - (aCi/L): Pu-239
8012 | Concantration in groundwater (pCifL):  Pu-240
8912 0 fonzentration In groundwater  (pCi/l): Py-244
ROYZ | Concentration in groundwater [plisk): Pu-242
RO1S | Tover depth (&)

R017 | Denzity of cover material (g/ceetd)
RO13 | lover depth srosiun rate (e/vr)
RC13 | Denzity of contaminated zone (g/cmsed)
B011 | Contaminated 100e erosion rate (m/yr)
RO1Y | Contawinated zone total porosity
PO1Y  Contaeinated zone effective porosity
ROLT ' Contaminated zone hydraulic conductivity (w/yr)
B017 | Contaminated zone b parameter
ROID © Mumidity in air (9/m#sl)
RO13 | tvapotranspiration coefficient
£013 | Precipitation {a/yr]
ROLT | Trvization (aiyr)
RO13 | Irrigation mode
ROL3 | Bunoff coefficient
RO13 | Watershed area for nearby stieam or pond (ess2)
S00% Y Accuraty for water/scil computations

ROL4 ! Deneaty of saturated zome (g/cmted)
ROJ4 | Saturated zone total porosity

User

1.000E400 !

45008401

3.000E+0L

! 0.000E 0D

I

1.000£+00
2.000E400
1.000€+01

1 3.000E+0:

. 1.000£+02

¢ 3,000E-01 !

¢ 3.0008402

1.000€+92

;2 QO0E+Q3

1 000£+04

3.640E-01
3.270£-01
2.000E-07
2.293E400
2. 90601
3.100E-02
1.0008-03
not used
ngt used
not used
not used
net used
ot used
not used

{.000E+00
not used
not used

4 ,000E-04
4.0005-01
2.000E-01
1.0008+01
5,300E400
fiot used

8540801
10206400
0 .000E+00
overhead

¢ 600E+08
1.0006-03

1.500€+00
4.000E-01

N e Faveend g eannes s an =2t npann pRgesss

]

Default

v 1.000E+04 |

Used by RESRAD

C(1f 4iffsrent from user lnput) |

]

3.000E400 |
L O00E02
3.000E+01 |

0,000E+00
1.000E+09
3,000E+00

1,000E401 .|
3.000E+01

1.000E402 |
3.000E402 |
1.000E+07 |

3.000E+03
L. 000E+04

0.000€+00
0.200£+00

0.000€+00 |

0.000E+00
0 .000E+00
0.000E+00

0.000€+00 |

0.000€+00

0.000E+00 |
. 0.000E+00 |

0.000E+00
£.000E400
0,000 +00
0.000E+00

0.000E+00
1.500£400

- 1.0008-03
1.5006+00 |

¢
i
i
|
[
L]
1
i
|
'
‘
.
t
i
‘
i

i
.
!
A
t
i
1
i

1.500€+00
1.000€-03
4.000€-01
2.000E-01
1.000£4+01
5. 300E+00
8 .000€+00
5.000E-01
1.000€+00
2.000€-01

| overhead

2.000E-01
1.000E+06

. 1.000E-03

1.500E+00

4 .000€-01

|
1
1
¥
i
i
|
'
1
I
]
i
1)
3
|
'

|}
i
'
1
1
i
I

1

'3

i
i
]
b
i
]
1«
t
'
i
‘
t
+
i
1
i
i

1
!
]
)
i
1
I
¥

L
1

¥
]
1
i
i
t
1
{
t
'
[}
]
'
1

" COVERD

Paranetss :
Nave

..............

THICKD
LIPAD
BRLD
i}

It 2)

T 4)
Y
H8)
1 2)
1 8)
1 9)
1(1¢)

it 2)
1l 3)
sit 7)
$1( 8)
st 9)
10103
sil1z)
Wi 2)
Wi 3
il 7]
wi( 8)
LR
iie)
Witi2)

I =

DENSEY
Ve
DENSCY
ez
1002
£PCT
Heel
Bl
HUMID
EVAPTR
PRECIP
k1
10110
RUNOF#
WARER
£ps

DENSAQ
1952
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'-v°‘$gqldr1 SESRAD. PANLING-AVERAGE NES DATA & LOMER KD VALUES
CFLlE 0 RUPAWLIN NEY

b

e User |
L Mem Paraneter P Taewt 0 Defauit
:]' ..... i o o e A e A vesnen ST 2 ek e b e e 5 e i
k BO14 | Zaturated tone effectiva porosity ¢ CO00E-01 | 2.0006-01
L ROME T Saturgted zone hydidulic conductivity (advr) v 1.000E+02 | 1.000E402
Vi R0 ! Saturated zone hedraulic gradient + 2.000€-02 | 2.0008-02
; ROME | Saturated fone b paramete: ¢ 5.300€+00 | 53008400
3 RCI4 | Nater table droe rate (m/st) ' 6.000E-04 ' 1.0006-03
1: ROL4 | wWall sump (ataje deoth (m below water table) i 1.000€+01 | 1.0008+0)
i R4 | Model: Mondispersion [ND) or Mass-Balance (MB) | ND , ND
% ROLA | Individual's use of groundwater (ms33/yr) | not used | 2.5008+02
:: RO1S  Numbar of unsaturated zome strata s 1 i
3 ROLS | Unsat. tone {, thickness (w) | 4. D00E+00 | 4.000E400
i ROLS | Unsat. tone 1, soll density [g/caad) | 1.5006400 | 1.500E+00
RO1% | Unsat. zone 1, total porosity | 4,000£-01 | 4,000€-01
ROLS | Unsat. zone ), effective porosity . 2,0006-01 | 2,000£-01
; RO1S | Ynsat, zone 1. sull-seecific b parameter | RL200E400 | 5. 300E400
K RELY | Unsat, zone &, tvdraulic conductivity {mfyr) i 1.000E401 | 1.000E+01
| . : '
r ' '
{ R016 . Distribution ceefficients for Am-241 . !
. ROSe | Contaminated zone (cmsed/g) i 1.900E+03 | 2.000E+01
ROLE | Unsaturated zame 1 (cesadlyg) L 1.5008403 | 2.000E401
ROLE | taturated zone (cmtsd/g) L 1.900£403 | 2.000E401
RO15 1 Leach rate (/vr) | 0.000E+400 | 0.000E+00
ROL& | Selubility comstant . 0.000E+00 | 0.000E+00
: ROY6 | Distribution coefficients for C5-137 f :
' ROL6 | Contamidated zone (cetsd/y) | 17006402 | 1.000€402
: ROLE ©  Unsaturated zowe 1 (cmsed/g) . 1.700E+02 | 1.000E+03
i PEie | Saturated zone (cwsxd/g) o 1.700E+02 | 1.0008+03
; RO16 | Leach rate [/vr! ; 0.000E+00 | 0,000€+00
: RO1A | Selubility constant . 0.000E+00 | 0.000£+00
| ; ) |
: RO1E | Distribution coefficients for Py-238 : :
ROYe | Contaminated zone [cmsd/g) . S.500E402 | 2.0006403
RO16 | Unsaturated zone 1 {cesad/g) ' §.5006402 | 2,0006+07
, RO1 | Saturated zone {cmssd/g) | 5.500E+02 | 2,000E+03
! ROLG | Leach rate (/yr) . 0.0006+00 | 0.000£+00
ROL6 | Solubllity constant | 0.000E+00 | 0.000E+00
RO16 | Distribution coefficients for Pu-239 : :
RO16 | Contaminated z0me (cmsed/gl | 5.500E402 | 2.000£+03
. RO%6 .0 Unsaturated zone ! (cmerd/g) ; 5.500E402 | 2.000£+03
ROL6 | Saturated tone [cmsrl’y. . 5.500E+02 | 2.000€+02
L ROIE | Leach rate [ryr) | 0.000E+00 | 0.000€+00
5 RO16 | Solubility constant i 0,000€400 | 0.0006400
1] i . ¥
‘ ROl6 | Distribution coefficiants for Py-240 \ !
. R016 | Contaminated zone (cassd/g) | 5.500E+02 | 2.,0006+03
- ROLe | Unsaturated zone 1 [cesad/g) i $.500£402 | 2.0006403
| ROL6 | Saturated zone [cmaad/g) i 5.5006402 | 2.000£+03
RGIG | Leach rate (/yr) | 0.000€+00 | 0.000E+00

ROL6 | Solubility constant 0.000E+00 | 0.000E+00
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Site-Specitic Parameter Sumbary [contisued)

Used by RESRAD

(1f different from user input) |

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

4.083E-04

-

-
-
sow

1.2636-04

-

-
.-
-

1.263E-04

-

-
-
-

1.263E-04

-

W

Oaraasts
Name

N
A1)

DENSUZ( 1)

TRUZ(1) f
EPUT(1) {
BUZ(1)

ReuZ(1)

pewucy( 2,1)
DeNUCS( 2)
ALEACH(

|

oewuee( 2) i
:

!

¢ ‘

SoLUBK 2}

¥

ocNicel 2)
DENUCU( 2,1)
peNUCS( 3)
ALEACH( 3)
soLuBk( 3)

T i

B R Ty map

penueel 7)

oencut 7.1) ?
OeNUCs( 7) .=
ALEACH( 71 ‘,
SOLUBK( 7) ]

oChuCe( 8) i
oemcu( 8,1)

DCNUCSt 81

ALEACH( ) j
SOLUBK( 8) :

orNuee! )
OCNUCY! %.1)
DONUCS( 91
ALEACH( 9)
SoLUBK( 9)
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C esidual Radioactivity Progran, Yersion 5.00 03/09/94 17:57  Page 13
7 umsary  RESPAD PAMLING-AVERAGE NES DATA § LOMER XD VALUES
File 2 OANLIN NEQ

Site-Specific Parameter Summaty (continyed)

: 1o User | g Used by RESRAD Farametsr
Veny ! Sarameter C Imput D Default | (1f different from user input) | Name
M e e e e e A T e RR=L AN PR SR SRR SRS SO R
BOYL © Dietridutins coefficiants for Pos2di : T 4
ROLS | Contaainated pons !omatd/gl | §.500E402 | 2.0008407 | L DCNUCEL 10)
RO1s | Upsaturated zome 1 {cmesd/g) ' 55008402 | 2.000E403 ! -au . DENUCUE10,1 )
R016 | 3aturated zoué {casild/g) DS A00END2 | 2.0008400 | e | DCNUCS{10)
E016 0 Leach rate (/yr! 1 0.000E400 | 0.000E+00 ! 1. 263E-04 ! ALEACK(10) '
RO 1 Golubilitv constant . 0.000E+00 | 0.000E+¢00 | e | SOLUBK(10) }
ROLE | Distribution coetficiants for Py-242 - f i 1 !
FOL6 | Contaminated zone Tomedd/g) U5,5000402 1 20008403 | Seb i DONUEE! 12)
R ' dnsaturdled zene | (cmisdsg) | 5.500€402 | 2,000€403 | i DEMUCH{ 12,1} !
MOLE | Saturated tone |cweddsg) | §.5006+02 | 2.000E403 | ' DENUCS(12)
ROL& | Ladch rate (/7yr) | 0,000E400 | 0,0008:00 | 1.2626-04 | ALEACH(12) I
ROLe | Solubulity constant . 0.000E+00 | 0,000£400 | | SOLUBK(12) j
ROtA ¢ Distribation coefficients for daughter Ac=227 | ! ‘ - I
, ROL6 ! Contamwinated zone (cessd/g) 45008602 | 20008408 | | oewueel 1) ‘
| ROLE | Unsaturated zone L (emesd/g) . 4.500E+02 | 2 .000E401 | e } DENUCU 1.1)
: ROYL | taturated zone [cmssd/g) L 4.S00E402 | 2.000£401 | | DeNues( 1)
1 ROL6 | Laach rate 1 /y1) | 0.,000E+00 | 0,000E400 | 1.544E-04 | ALEACH( 1) '
!' RO1S | Solubllity constant . 0.000E40¢ | 0.000E+00 ! e . SoLuex( 1)
RO1E | Qistribution coefficisnts for daughter Ne-237 | ) : /
! ROL6 | Contaminated 2one {rmrtd/g) i+ 1.000€+00 |-1,0006400 | 2, 036E+02 i DENUCCL 4)
& ROLE | Unsaturated zome 1 [casad/e) {v1.000E+00 -1, J00E400 | 2.036E+02 | DENUCUC 4.1
| RG1E ' Saturated zone {casdig) 11 .000E+00 |-1.0006400 ! 2.036E%02 | UCNUCS 4)
_ ROL6 | Leach rata ! j¥r) . 0.000£400 | 0.000E400 | JALLIE-04 | ALEACH! 4) ]
: 016 | Sulubility constant , 0.000E+00 | 0.000E400 | ; SOLUBK( 4!
1 t i t i
) ' i [ L
: 8016 | Distribution zoefficients for daughter Pa-231 ! : : !
. RO1& | Contaminated zone (cassi/g) ; 5.500€+402 | 5.0006+01 | , DONUCEL §)
1 RO16 | Unsaturated zome | (cetaliq) | 5.5008402 | 5.000E+01 | L DONUEY( 5.1}
- ROLA | Saturated rone (cetd/g) | §.5006402 | 5 000E+01 | wss | Dewues( §)
! RO16 | Leach rate [/yr) 1 0.000E+00 | 0.000E+00 | 1.263E-04 | ALEACH( $)
o RO16 | Solubility constant i 0.000E400 | 0.000E400 | | SoLuekl §)
- i i i { i
5 ROLE | Distribution coefficients for daughter Pb-210 | .' : -
5 ROLL | Tontaminated zone (cessd/p) L 2.700E402 | 1,0006+02 | 1 DCNUCC( %) %
: ROLE | Unsaturated zone | (cmssd/g) , 2. 7006402 | 1.000E407 | wae ; DONUCUL 6,1) '
i_ ‘ 016 | ZSaturated zone (cassd/g) | 2.7006+402 | 1.000£+02 | . DONUCS( &)
K RE1E | Leach rate (/yr) | .000E400 | 0.000€400 | 2.5728-04 | ALEACH( )
- RO16 ‘ Salubility constant ! 0.000£+00 : 0.000E400 | | SOLUBK( &) i
o : \ : h f i
i. RO16 | Distribwlivn coefficients for daughter Ra-226 ! | | I |
. R0M T Contaminatsd zone (caredys) | §,0006402 | 7.0008101 | !t DeNvee(13) |
. RO16 | Unsaturated tone ! [cestd/g) . 5.0006402 | 7.0006+01 | s | DONUED(12,1) :
l ROY6 | Saturated zone (castl/yg) ; 5.0006402 | 7.0006+01 | i< | DCNUCS(13) :
3 RO46 | Leach rate {/yr) | 0.000E+00 | 0.000€+00 | 1.389E04 . &Eﬁtﬂ(ﬂ)
8036 | Solubility constant | 0.000£400 | 0.000£+00 | | SOLUBK(13)
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i "‘wfn,idu_il‘ Kadigactivity Program, Version 5,00
| Sumpary | RESRAD: PAWLING-AVERAGE NES DATA § LOWER XD vaLUES

¥ :‘:v _ 4 F.“’

Heny

RO1e
ROls

RO

g
h
)

|;_-_v'-.'.

RO16
RLI%
ROLs
ROL6

A - —_—

8016
016
RO16
016
Rot6
T

PR el T e N

ROIS
R014
RO1G
ROLE

L}
'

P

RO1% |

[0 L
ROLL |

ROi6 |
RO16 |
ROIE |
RO1E |
RO14

ROls |

]

RO16

ROLE

01

Lot

Rels
RD16
3 RO1&
[ RO16

LML

BOte

LT
e
RO18
RO1%
ko1é

o
k
:,.

03/05/94

1780 Page 14
* BIPANLIN NE4

Site-Specific Parameter Sumary {continved)

et ’ ilsed by RESRAD
Parameter v Input L Default | {If different frow user input)
............................................. L L L T P (DA SRR NES S A
Distribution coafficients for daughter Ra-228 | !
(ontaminataa zone {catad/y) | 5.0008402 | 7.000E40] | Ak
Ungatur ated cone 1 [consdrg) | 5.000E+02 | 7.000€:01 | -
S4turated 20ne (cmrtl/g) ; 5.000E+02 | 7.000E+01 !
Leach rate [ yri ! 0,000E400 | 0.000E+00 | 1. 389E-04
Solubility congtant | 0.000E+00 | 0.000E+00 |
Distribution cosfficients for daughter Th-208 ! . -
Contaminated zone [cmed/g) 1 3,2008403 | 6,000£404 | £
Unsaturated zone 1 (cmsed/g) | 32008407 | 60008404 |
Saturated zone {cased/g) | 3.200£403 | 6.000E404 | vax
Leach rate (/y1) ¢ 0.0006400 | € .000E400 | 2.1728-08
solubility constant L 0000800 | 0.000E+00 ! “es
Dlsty bution coefficients for davohter Th-229 | : '
Contaminated zone (catsd/g) | 3.2008407 | 6.000E404 | e
Unsaturated zone 1 fcasxd/g) | 32008407 | 5.000E404 | e
Saturated zone (zas3/3) ; 3.2006400 | 6.000E:04 | W
Leach rate { /vr) ' 0.0DOE+00 | 0.000£400 | 2. 1726-08
Solubility constant y 0.000E+00 | 0.000E+00 |
Distribution cosfficients for daughter Th-230 | : :
{ontaminated zone {(cos2d/g) | 3.200E+03 | 6.000E+04 | s
Ungatyiated 2on2 | (cmatdrg) 1 3,2000+03 | 6,000E+04 | -~
Saturated zone (cmas)/g) | 3.200E403 | 5.000E+04 | i
Leach rate {/yr) . 0.000E400 | 0.000E+CU | 2172605
Svidbility copstant | 0.000E+00 | 0.000E+00 ! o
1 ] i
Jigtribution coefficients for daughter Th-232 | . i
fontaminated zone (cmant/g) | 3.2006402 | 6.0006404 | weh
Unsaturated zone | {cmssd/g) L 3.200E403 | 6,000E+04 | =
Saturated zone (cantd/g) | 32006403 | 6.000E404 | e
Leach rate {/yr) + 0.000E+00 | 0.000E+00 | LA
Solubility constant ! 0,000£400 | 0.000E+00 |
] ] 1
Distribution coefficients for daughter U-233 ! f !
Tontaminated zone \oess3/g) . 1.300E+0) | 5.000£401 | .
Unsaturated zone | {cwnsd/g) | 1.500£401 | 5.0006+0) | =
Saturated zone (cate3/g) : 1.5006401 | 5.0¢2E+01 |
Leach rate [ fyr) ' 0.000E+00 | 0.000E+00 ° 4 .5756-03
solubility constant ! 0.000E+00 | 0.000E+00 | un
1 L ] i
» Distribution coefficients for daughter U-234 ! : ;
Contaminated zone (caesdig) \ 1,500E401 | §.0006+0) | v
Unsaturated 1one 1 (cetsd/g) | 1.500E401 | 5.000E401 | ax
Saturated zone (cmse3/g) | 1,500€+01 | 5.000E+01 | -
Leach rate [/yr) | 0.000E+00 . 0.000E400 | 4,5756-09
Solubility constant | 0.000E+00 | 9.000E+00 |

e T T ————_—— . P

Saraneter
. Nae
Q ------------ -

. DENUCCL 1)
| DCNUCUL14 )
' DONUCS(24)
. ALEACH! 18]
" SOLUBK(14)

| DCNUCC(18)
| DENUCU( 15.,1)
| BCNUCS{15)
| ALEACH(15)
| SOLUBK(15)
L DeNvee( 16)
| DCNUCU(16,1)
| DENUCS( 16 )
| ALEACH(18)
| SOLUBK(16)

. DENUCC(17)

¢ DUNUCY( 17,11
| DONUCS(17)

| ALEACK(17!

E SOLUBK(17)

j

+ DeNuCei 18!

© DONUCU( 18.1)
| DCNUCS(18)

. ALEACH(18)

¢ SOLUBK(18)

| DENUCC{19)

| DCNUCU{15.1)
| DONUCS(19)

| ALEACH(19)

| BLEACH(20)
| SOLUBK(20)
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Site-Specific Parameter Summary (cofitinued)

SHE e S B

i
!
1

fefault

§.000£401

. 5.0008+01

i

S g i A, o WA o ey YT RN . ST 10 05 s

5.000€+01 |

0. 0008400
0.000€+00

-

Used by RESRAD

. Paramater

DL difterant from user imputl) ! Name

*

1
i
1
1

401

$ .000E+01

1
1

§.000E+01 |

0, 0008400

D.000E400 |

5.000€+01

5.000E401 |

5. 000F+01
0.000E+00
0.000E+00

8 4008403
2.000€-04
3.000£400
3.000£+01
4.000E-01
7.0008-01
5.000€~01

2, 500E-01 |

1.000E +00

1.000E+00
1.000E400
1.000E+00

v 1.000£+00

S L e e G e e b i e v A

1.000€+00

« 1000400

1 000E+00
1.000£+00
1.000E+00
1.000E400
0,000£+00
0.000E+05

1.600E402
1.400E+01
§.200E401
6.300E+01
5 400E+00
9.000€-01

Sumpary - SETPAD PRNLING-AVERAGE NES DATA B LOWER XD VALUES
. BiPAMLIN NES

] ' User
Meni | Paraneter Tnput
B e R P AP PSRN SUR A M
RIS Distribution coetficients for daughter U238
RULE | lontuminated some femnxdig) i 1.500£+01
ROI6 | Uusaturated zome 1 (cw#sl s 1, 500E+01
RO3E | Saturated pone |{omtadig) | 1.500E+01 |
R0t Ak sale Livr) ' D:000E00
ROIG & Solubility constant { 0.000£400
#OL1E | Distribufion cosftizlents for daughter U-236 }
FO16 1 (ontaminated 2ome {oesslig) 4508
RO1E ' Umsdtufalzd zone'l (cweed/g) 1 1.500E#01
RO16 | Saturated z0me {cmssd/g) | 15008401
ROIS | Legch vate {Jvr) 1 0.000E+00
ROMS | Selubality conztant | 0.J00E400
ROL6 © Distributivn coefficiznts for daughter U-238 '
RO16 | Contaminated zone (cwrrd/g) i 1.500E+01
RO16 .  Unsaturated 20me 1 {ceesd/g) : 1.500E+01
RO16 | Saturated rome {casti/g) i 1.500E+01
8016 | Lzach rate (Jyr) 1 9.000E+00
g616 | Solubility constant 1 0.000£+00
ROLT | Inhalation rate {msadiyr) | B.400E+03
ROLY © Mass loading for imhalation {g/mstd) | 2.DG0E-04
ROL7 | Dilutice leagth for airborne dust, inhalation (m), 3.0006+00
3047 | Exposure duration } 1,000E+01
ROL7 | Shielding factor. inhalation . 4.000E-01
RO17 | Shielding factor. extérnal oamda | 7.0008-01
R017 | Fraction of tise spent indogrs . 5.000€-01
8017 | Fraction of tise spent outdoors ion eite) , 2.500€-01
B017 | Shape factor, external gamms ¢ 1,000E400
#R17 | Fractions of aonular aréas within AREA: .
8017 | outer ammular radius (m) = {(1/¢) ! not used
R017 | Outer aamular radius (e = [[107¢) | aot used
fOL7 1 Duter ammylar radius () = {(20/¢) | not ysed
ROY? | Outet amnular radies (e) = {(S07¢) ' not used
8017 | Outer anaular radius (@) = [{100/¢) ! not used
8017 | Duter annular radius (@) = ((200/¢) { not used
RO | Cuter anaular radius (e) = {(500/c) ; met used
ROS? | Outer annular radius (@) = {(1000/¢) ! not used
ROI7 | Outer ansular radius (e) = ({50007¢) | not ysed
RO1? ' Outer ammular radius 1) = {{1.8+04/c) | not used
RAT ° Duter annular radius (m) = ({1 .E+08/¢c) { not used
Bruf D uter annuler radivs (md = {{1.6408/¢) | not used

i

% t
Pi10 0 Frupts, vegetables and grain consusption {hg/vr) | 1.6006482
RO.5 | Leafy vegetabis consumption (kg/yr) , 10006401
A8 | Ml consumption [L/yr) T 9,200E401
ROYB | Meat and poultry consusption {kg/yr) | 6,300E401
ROL8 | Fish consumption (kg/vr) i B,4D0E+0D
RO18 | Other seafood consumetion (kg/vr) . 9.000e-01

1
i
i
b
i
)
i
¥
)
1

]
1
i

'
'
i
1
i
!

4.575E

-

2

! DENuCCl a1
¢ JONUCI 21,40
v DEMUES! 243
. ALTACH(Z1)
| SoLusK(21)
+ DCNuCCt22)
! pONUCY( 22,10
» DENUCS( 22!
| ALEACH(22)
1 SOLUBK(22}

DeRuCe(22)
DeNucu(23,1)
| DENUCS(23)
. ALEACH(22)
| SOLUBK(23}

¥
'
¥
'
{
)
)
L]
!

| INRALR
| MLINK
LN

| B

| SHF3
RMFL

! FIND

| FOTD
24!

| FRACA( 1)
| FRACA( 2)
| FRACAl 3)
| TRACAL &)
| FRACA( )
| FRACAL &)
| FRACAl 7)
| FRACal 8)
| FRACAL 9)
| FRACA(10)
. FRACA(ID
| FRACA(12)
I

| DIET(1)

T DIEN2)

| DIET(3)

! DIET(4)

| DIENS)

| DIET( &)

R e e e e N e S,

e dees on ' N




Residual Radioactivity Program. Version 5,00
L Suseary

E“ File © BOPAMLIN N4
ML
rf gt Site-Specifi
[ Hetw Paraneter
,
X R0A%. T il ingeetion rale (g/fyr)
l ROYR T Drisding water Inteks [Livr)
4 #018 | Contewination traction of drinking water
4 ROIS | Contsmination fractice of household water
I“ BOlE | Tootasination fraction of livestock water
L £018 | Contaamination fraction of irvigation water
i BOIR ' Tontamination fracties of sauatic food
L ROI8 ! Comtaminetizn fraction of plant food
i RO1® | Contamination Srsction of meat
: BO18 | Contamination fraction of ailk
| RO1% | Livestock fodder intake for mest (kg/dav)
y RO | Livestock fodder intake for milk [¥g/day)
l K019 | Livestock water [ntake for meat (L/dav)
| ROI9 | Livestock watar .ntake for milk (Liday)
, ROL9 | Livestock soil Intake {kg/day)
4 2519 T Maes loading for foliar depositicn {3/maal)
E RO12 | Depth of soil mixing laver ()
i RO1% !V Desth of roots {m)
f RO19 | Drinking water fraction from ground water
| RO1% ' Household water fraction from ground water
RO1S | Livestock water fraction from ground water
RO19 | [rrigation fractien “rom ground water
[ €14 F £-12 concentration in water (g/cmae3)
L o | Rl C-:t cuncentiation in contawinated soil (g/a)
. Cid | Fraction of vegetation carbon from sail
g8 | Fraction of vagetation carbon from air
C14 | =14 evasion laver thickness in soil (&)
£14 ! C-14 evasion Flux rate From soil {1/3ec)
{18 €-12 evasion fluy rate from soil ({/sec)
T4 ' Fraction of grain dn besf cattle feed
1 (14 " Fraction of grain in ailk cow feed
|
\ R321 | Thickness of building foundation @)
: RO21 | Bulh density of building foundation {g/cmes?)
F RG21 . Total sorosity of the cover material
: RO21 | Total poerasity of the building foundation
3 8021 ! Volumetric water comtent of the cover material
~ RO2L | Volusetric mater content of the foundation
- R0z} ' Diffusion coefficient for radon gas (a/sec):
. RG21 T i cover material
i- ROZ: | in foundation saterial
. RO2t ! in contaminated zome soil
i R021 | Radon vertical dimension of mixing ()
K. RO21 | Average annval wind speed (m/sez)
RO21 | Bverage building air exchange rate (L/hr)

: R021 | Height of the building (roon) (n)

) RO2! | Building interior avea factor

RO2! | Building depth below ground surface (o)
ROZ1 | Emanating power of ®p-200 gas

Parameter

03/09/94 12:57
RECRAD: PANLING-AVERAGE NES DATA & LOMER XD VALUES

User

16508401

| 73006402
| 1,0008+0

1.000E+00

; 1.000E+00

v 1.000E+00

. 5.000E-01
L |

i1

1ol

i

i

b .800E+01
5.500E 401

* 50008401

16008402
5.000E-01
1.000E-04
1.500E-01
5.000E-01

» 1,000£+00
. 4.000€+00

e WA e oS e | e

1.000£400
1.000E+00

used
uged
uied
used
used
used
not used
not used
ot used

not
not
not
st
not
not

1.500E-01
2 400E400
not used
1 000E~01
not used
3.000£-02

not used

3.000E-07
2.000E-06
2.000E %00
. 2.000€+00
5 .000E-01
2.500£400
3.000£+00
1.000€+00

2.500E-01 | 2.500E-01

e 38 e e SETEAL ST BB e T e o el e &, Prn o Tk B4 STy S IS Fru opndats frasttontehadenie b e s s e iy §oon sl b dmes g
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Sumpaty | continued]
1 Used bv RESRAD Faramster
Default | (If different from user imoul) | Name
i 36506401 | s P 'S0IL :
P 51006402 | = i DUl
¢ 1.000E+00 | e L FoN
U 1.000£400 ¢ e¥w | FRHW
, 1.DODE+00 | “un 4
' 1.0000400 | »ss | FIRW
! 5.0006-0) | sa tERs
“1 ; {,500E+00 L FPLANT
i~y ; 0.100E+00 | FMEAT
i <1 ) 0. 100E+00 | FNILK
' % .800E0L | i | LFIS
| §.500E401 | - ) LF16 |
! 5,000E401 | o | LWIS
. 1.600E+02 | | LWl
! 5.000£-01 | s t LSt :
| 1,000E-04 | T | WLFD
! 1.500£-01 | e | DN
| 9.000E-01 | i ; DROOT
! 1.000E%00 | =3 | FGWOM
! 1.000£400 | ek . FGNHH
. 1.000E+00 | = | FGMLM
' 1.000£400 | www | FONIR ¢
\ i |
: 2.000E- 05 ! ke . C12WTR
| 3.0006-07 | g s (1362
' 2.000€- 02 - S , CEOIL
| 9.800£-01 | b | CAIR
! 3.000£-01 | sre . DHC
. 7.000€-07 ! = | EYSN |
1 1.000E-10 | g | REVSN ]
i 8.000E-01 | we ! AVFGY
i 2.000E-01 | eV | AVFES
1 1] 1
i 1.500E-01 | i . FLOOR
| 24008400 | =ve ) DENSFL
! 4.000€-01 | - ' TPCY
. 1.000£-01 ! e \ TPFL
| 5.000€-02 | e | PH2UCY
| 3.000£-02 | = | PH2OFL
1] ' [
} 2.000E-06 | s | oIfFLY
; 3.000E-07 | v+ | BIFFL
1 2.,0006-06 | sy | DIFCY
1 2.000E+00 | wox | MY
| 2.000E400 | wxe | WIND
| 5.0006-01 | us 1 KEXR
! 2.500€400 | s | HRM |
! 0.000E+00 | code computed [tiee dependent) | FAI '
! 1,0006400 | “e LWL i
) ' EMANA( L)

Sp ag S ______MJ
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. File.  BOMLINAGY ‘ |
r:7 Ill_ﬂ o ; = 0
‘i' k Site-Specafic Parameter Susmary (continued) '
1 I—I
et L lsar ! : sed by PESRAD ! Parameter
! ﬂm Paraneter L Teeut ) Oefault | (1f different from wser insut) ! Name
’?-.._Q.---..u.,.-.. ------ ittt rgl S A bbb bbb bt st el R e L 2 R L L L Q-v--opv~-tditnm-ﬁﬁowiﬁvwo“--,wa-q-o--v—q--~.-f-~---m~~q----u'
K(m , Emanating power of Rn=220 gag 1.500E-01 | 1.5006-01 e | EMANALD)

L~
=y
L
e
e
L
e
el
[

-
i
‘T“ig\
'VJ‘-‘ l‘“ !
et
v TS by )
T RIS 3
LR ae gyl B

g
P lummary of Pathuay Selections
Fathuay | User Selection
III e T e o S e R e -Q--ﬂg..--qa..d..ii---
- { s el g L active
I'll\lIF' 3 = inhelation (w0 raden)] attive
. 2=~ plant ingestiof . actiue
4 -~ geat ingestion : active
§ - allk ingestion H antive
£ -« aguatic foode v active
o drinking water 3 active
B-= w01l inpestisn " active
% == 1adon ' active
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. Summary < WESRAD: DANLING-AVERAGE NES DATA § LOWER XD VALUES

File  © BPAULIN NE4

Tontaninated Tone Dimensions Initiai Seil Concentrations, pCi/g
Ares 2000 .00 scuare meters fn-24) 3.,6808-01
Ihickness: 1.00 neters C8-137 Y.2T0E-01
Tovar Depth 0.50 metere Pi-238 2.000E-03

By-339 2. 2536400
Pu-280 2.490E-01
P24l 3.100€-02
P42 3.0008-03

Total Dose TDOSE(L), mrem/yr
Basic Radiation Dese L.pit = 20 mrem/yr
Total mx'furo e Mt Frattion of Basic Dose Limit Received at Time (ti
t {vearsl: . 9000800 4 000£-0(' 1.0006400 1.000E+01 300%*01 l JL00E+02 30008402 1 ooamz 3.000E+403  1.000E+04
TOUSE(S ) T A4AEAD0 1. 420E400 3. 270E+00 2. ZI0E400 2.B7IE+00 2.380E400 2.04SE+00 1.336E400 5.659€-06 3.904E-06
A4E 1149801 1. 140E-01  1.1238-01 1.070E-61 9.5?1£-02 7 ANE-02 6. 87MNE-00 4 453E-02 1.886E-07 1.3016-07

Harimus TODSEL®S 0 446E+00 mrem/yr 3t 1 = 0 C00E+00 vears
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S Sumsaty | RESRAD' PAMLING-AVERAGE NET DATA 3 LOWER KD VALUES

File o BPANLIN NE4

Total Dose Contributions TOOSE( | 2.%) for Individuai Radionuclides (1} and Pathways ()
A5 mreasyr and Frastion of Toral Doase At % = 0.000E+00 rears

Water Independent Pathwavs (Inhalstion excludes radon!

Graund Inhalat lon faden Slant Meat Bilk
’4cld A Jubhgaar " hhasT i oRe ol PR AN SR e ey SademERsdsedmBes  eeaeessae e m s E s LR GamE N e
Nuzlide acesiyr. fratt gragfer frach. omremlyr Fract.  omrsa/yro fracl.  wesdve fract. o wresdyr fract,

A AN o “a ANT AL R A S EE RS HEERsEs A AAEREE LA dlmar e EEARRE Amarsssds waEeee e e

An-2dl 1. 06&5 02 3 ﬁﬁls {41801 0 0083 ©.0005+50 0,0000 1. 415E 01 0.0416 2.340E-04 90,0001 1.0778-05 §.0000
Le-437 1.020E+00 0.2959 7.4120~06 0.0000 2.000E+00 0.0000 S.691E-00 0.006%  9.9%E-03 0.0029 3.251E-D3 9.0009
Pu-218 | G4RE-06 0.0000 & 5182-04 0.0007 ©.000€+00 0.0000 &.656E-04 ©,0002 2.728E-06 0.0000 3.891£-08 0.0000
PU-235 1.037€-03 0.0003 9.285E-01 0.2404 . 0.000E+00 ©.0000 6.635E-01 0.2506, 3.54DE-03 0.0010 5.048£-05 0.0000
Pus240 1.719C-04 0.0000 7 3{3E-07 0.0230 9.0006+00 0.0000 8.247E-02 0.023% 3.361E-04 ¢.0001 &.821-06 0.0000
Pu-gdl 3 445E-07 0.,0000 2.196E-04 0.0001 ©.000E+00 0.0000 7.32%€-04 0.0001 9.574€-07 0.0000 |.345E-08 0.0000
Pu-142 1 F64E-06 0.0000 ) .0208-02 0.0003 0.000E+00 0.0000 ! .077E-03 0.0003 4.416E-06 0.0000 &.297E-08 0 .0000
SFIIIIIF ETIE3gTII osIssal 2ELS33%3x z3%nEr E33sxzfszz zzg3cs SIITITETI SRCUIANT  ITASTOERT SEIErI E3sEszans sIEssz

Total  1.0%16+00 6,26

=

Q442400 03029 0.000E+00 0.0000 1 148E+00 0.3233 1.414E-02 0.0041 13,323€-03 0.0010

Total Dose Contributions TDOSE(i.p,t) for Individual Radiomuclides (i) and Pathwars (p)
A5 mrem/yr and Frattion of Total Dose a4t t = 0.000E+00 years

Water Dependent Pathmays

Water Fish Radon Plant Meat Milk
ﬁa_‘“- S -y e— Ko e G M PTENE SN HSErN PN EER Y SRS R AT NER RS P RRaB R SR e e e S 5 08
lmhde arem/rr fragt,  acemdyr fraet,  ecewryr fract,  wres/yr fract. wrem/vr fract. wremsvr fract.
Am- 041 .u03£40ﬁ 0.0000 ©.COOED0 0.0030 Y .000E+00 0.0000 O.000E+00 0,0000 0.000E+00 0.0000 0.0006+00 0.0000
Cs-137 2.000E+00 0.0000 0.DOQE*00 0.0000 0,000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 .00GE«00 9.5000
Ba-oih C.000E400.0.0000 0.0006+00 0.0000 0.000£400 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 ¢,0000
Py-239 0.000E+00 0.0000 ©.000E+00 0,0000 0.000E+00 ©.0000 0.000E+00 0.0000 0,0006+00 0.0000 0.0008+00 0.0000
Py-2a0 ©.000E400 0.0000 0,0008+00 0.0000 0,000E+00 0.0000 € .000E+00 0.0000 0.000E+00 ¢.0000 9.000£+00 0.0000
Py-241  0.000E+00 0.0000 0.000E+00 0.0000 0.000E400 0.0000 ©.000E+00 0.0000 0 .000E+00 0.0000 0,000E+00 0.0000
Su-247 0.000E+00 0.0000 0 000400 0.0000 ©.000£+00 0.000¢ 0.000E+00 0.0000 ©.0006+00 0.0000 0.000E+00 € .0000

ESSREDT IIIIATIIT SI2EE5 SSITESTET 5535 SLILTIEIT ISILRT  IAECEITII 253N YSLsISSIT TSTOss sagisvesy znsEss

Total  0.0COE+00 0.0000 ©.000E+00 9.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 ¢ 0000 0.000E+0) 0.0000

sum of all «ater independent and dependent pathwavs.

................

|rw'rr fract,

4.690E 02 0.0078
2.685E-04 0,5001
1.248E-04 £ 0005
1.619E-01 2.0470
1.9478-02 0.004%
4. 279E-05 0.0000
2.020£-04 9 ,0001 |

IEsszgzis sTasae

2,050£-01 0,059

ALl Pathwayse

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

lmm fract,
3 1545 01 0.0918

1.0908+00 0.9162
1.4476-03 0.000¢
1.859E+00 0.5294
1.776€-01 0.0515
4 .9826-04 0 .0001
2.306E-03 0.0007

sTzizIars zImase

2446400 1.0000
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* RESRAD. PAWLING-AVERAGT NES DATA § LOMER KD vALUES

B OPANLINNTY

tatal Dose Comtributions TDOSE( !

urcuné

freNserar

Fragt.
0&45 02 Q0N

B, 950E 01 .0, 2942

1 RESE~06 ¢ 0000

1,0388-0% 9.0003

1.7{98-04 §.6001
| R5E 06 3

2.500C
l.qbbE 0% 0.0000

WoEmy

izIrTeey

1,008E400 0.2

Hator

ares/yr fract

{.000e400

.....

0.0002*00 {0000
30005430 -©.9000
5.000E+00 0.0000
0 000E+00 00000
0.000E+00 ©.0000
0 ,200€+00 0.0000
ITESEIER FsEmaz

0 900E+00 0.0000

2 ASNRR
¥ Ve

&5 arem/yr and Frac

Nater

!nhalitlon
Nl ‘rac

a L L

1.2392-01 0 0981
TL2AZE-06 0.0000
6 .4%5E-04 00002
#,0ME-R1 0.2822
7.11E-02 0.0231
2.2T1E-04 6,0001
1.020E-03 0,0003

SITITITERZ I=sEET

| 0436400 0.3051

As area/yr

Fish
LI fra»t
0.0008+00 &, 0000
0, 0U0E+00 0.0000
QGOE+Q0 0.0000
0.000E+00 0.%000
0.000E+00 0. 000&
0.000E+00 0.0000
5.000E+00 ©,0000

ZZIITaEsT Iriaeg

0.000E+00 0.0000

e T

1157

PRS- L

w ¥ 4.

= 1.000E400 vears

Independent Pathaays {Inhalation sxciudes <adon!

................

.........

0.000E+00 0 .0000
§.000E+00 ©.0000
1.995E-18 ©.0000
0.060£+00 0.0000
5.827€-22 0.0000
0.000E+00 0.0000
9.101E-29 £.0000

-

zZzsEEIs

1.955E-13 0.,0000

b4 £5 44

Plant
arealyr fract.
1.4328-01 0.9419
§.589E-02 00182
6.6038-04 0.0002
8. B34E-01 02528
8.246E-02 0.024)
415604 0,000
1.077€-03 0.00023
ARSSIILIT S=3n:

11478400 €.3353

water Dapendent Pathways

.................

lrecfw: fract.

0, 0005000 0.0000
0.000E+00 §.0000
00006400 0.0000
0.000€+00 0.0000
0 000E#00 00008
0.000E+00 0,0000
0.000E+00 0.0000

RSS2z TRSER:

0.000€+00 ©.0000

toup of i, water independent and dependent pathways

................

avam/yr  fract.
f.0008+00 0.0000
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
9.000E+00 9.,0009

Fs2yssasy 235333

................

nremsyr fract.
2 935£'ea ¢.0001
3.7266-03 0.00:8
2.7076-05 ©0.0000
3,53%E-02 0.0010
2,380E-04 0,0001
3 514807 5.0000

4 419E-06 0,0000
SEIFTLYAT S3TsaD

1.3%0E-02 0.0041

1.000E+00 rears

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

aren/yr fract.
0.000E+00 £.5000
0.000£+00 0.0000
0.000E400 0.6000
2.000£+00 0.0000
0.0008400 9.0000
0.000E+00 0.0000
0.000£+00 00000

sIsssxEse sgzess

Jidual ®ag.onuclides (1) and Pathways (o}
.an ef Yu'a. Dcse At t

............. .-

praa/vr  fract.
L.aT4E-08 9,0000
¥ A76E-03 0.000¢
3.860-08 0.0000
$/047E-05 0.0000
4.8208-06 0.0000
1.524E-08 0.0000
.2965-08 0.0000
SSRTITITT sz

3.2486-00 0.000%

¢ Tontvibutions TOOSE(Z .z t) for Individual Radionuclides (1) and Pathwaye ()
and Fraction of Total Dose At t =

-

nrea/yr  fract.
0.000€+00 0,0000
0.000E+00 0.0000
0.000E+00 ©.0000
0,000E+00 0.0000
0.000E+400 0.0000
0.000£200 0.0000
0.000€+60 0.0000

S322L53CT sIRMeE

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000

f0il
aren/yr fract,
1/686E-02 .007%
2 5230-04 0.0001
1.2386-04 0,000
L.613E-01 2.0A73
1.546€-02 0.0045
4,530E-05 0.0000
2.0208-04 0.0001

TaEISLIT: 238333

2,049E-01 0.0599

ALl Pathwayse

............. —-—

srsa/yr  fract.
3. 149E-01 0 .0921
1.065E400 0.3114
1.435E~07 0.0004
1.858E+400 0.5434
1.775¢-01 0.0%19
S.1676-04 0.0002
2.306£-03 0.0007

#ES3TIRIE szgEan

3.4208400 1.0000
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RESRAD. PAWLING-AVIRRGE NET DATA § LOMER KD VaLUES

BPANLIN NEX

s

Page 1!

Total Dose Contributions *DOSE(i.p.t) for Tndividual Radionuclides ||} and Sathuays (o'
As aree/yr and Fraction of Total Dase &

i :1nﬁ
fravt,

o SVt
50800 02823
}ORE -G 0. 0000
1.036E-02 0.0003
1718604 0,069
4 Deak-0% 0.0000
3963605 0. 0000

REsEenIa sneeds

162301 ¢

.85

= 3.0005400 s

Water Indesendent Pathwavs | 1uhalation aecludes radon]

Inhalgtion
tract
LAME-01 G039
SHE-DE £.0000
363804 0,0002
BIE-Q] 0. 2458
S07€-00 G.023%
2,410 -04 0.000%
1.9208-03 0.0003
TI¥TESESSR ss3Els

1 OA3E+00 0 .30%

Bieasy

L oy

d W P~ &

Ragen

B -

WERYT ‘roct
0 900E¢00 0. OOGQ
0.500E+00 §.0000
4.274E-17 0.0000
0.000E+00 0.0000
4.6075-20 0.0000
9 .000E+00 0.0000
748827 0.0000
£33331%28 333252

4,279E-17 ©.0000

Plant

N LT T

arem/yr  fract.
L A28E-01 00484
&, 305E-02 0.0187
b,498E-04 0 0002
B.631E-01 0,252
8 .2426-02 10,0245
1.565E-04 0.0001
1.0776-02 0,0003
Tezandads sTREE

L4300 043392

Meg!

L A N T b i

areaivr  fract,
2.524E-00 § 000
3.2816-03 0.0028
¢ A53E-06 0.0000
%,538E-03 0.0010
1.378E-04 0,000}
5. 397E-07 9.0000
4 414E-06 90,0000
S=LC3TEEY StEsez

1 4AE-02 0.0040

LIBY)

araw/ve  frach,

R Tk T

1.643€-08 2.000C
3,0318-03 0,000%
3.800€-08 0.0000
§.046E-05 0.0000
4 B18E-06 0.0000
1.818E-08 0.0000

6.295C-08 0.000¢
TINTaZIes sazses

3.103E-03 0.000%

Totel Dose Contributions TDOSELL.e,t) for Individual Radionuclides {i) and Pathways (p)

Natai
I %&u.
5‘9305“0& 00’”
02908+00 0,0000
0, 0008400 0.0000
0. 000E+00 0.0000
0 .G00E+0C 0.0000
0.000E+00 0.0000
0.000£+00 ©.0000
sgsizasre Fusmet

9.000E+00 ¢.0000

Ag aran/yr and Fractiop of Total Dose At ¢ =

................

aren/yr fract

£ .200£+00 0,0000

Water Dependent Pathwaye

Raduﬂ

e

nren/yr fra 1.

...............

0.000E+00 0.0000

................

...............

0.000€+00 0.0000

3. 0006400 vears

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

...............

¢ 000%*00 0.0000

0.000(‘90 0.0000 0.000€+00 2.0000 0.000E+00 0.0000 0.000E400 0,9000

0.000€+00 ©.0000
0.000E+00 0.0000
0 .000E+60 0.0000
0.900E400 0.0000
0.000E+00 ©.0000

FiTzoeTed InigsR

©,000€+00 0.0000

0 .000E+00 0.0000
0 .00DE+00 ©.0000
§ 000E+00 ©.0000
0.000E+00 0.0000
0.000E+00 0.0000

Z2¥RT3283 srezes

0.000E+00 0.0000

tium of ail water independent and dependent pathways.

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

£.000€+00 0.0000

igasszuss 3nysy

0.,000E+00 00000

0.000E+00 ¢.0000
0.0C0E+00 0,0000
0.000E+00 0.0000
0.000£400 ©.0000
§.000E+00 ©.0000

23R8 FusEEn

0.000E<00 0.0000

aren/y) ffl(?
U,000€+00 0.000¢
0.000E+00 0,0000
0.0006+00 ©.0000
0.000E+00 2.0000
0,000E+00 ¢ 0000
0.000E+00 9.,0000
0.000£+00 0.0000
S22235%%2 ssases

0.000E+00 0.0000

1 -
T e I T e S e S e S NN ey PSS A O et S TSN NI B S Il N e e “ =

fra;t.

CAamdamar cves

.fC.JVr

i,87783 OAOOF?
JSDAE-08 D 0001
L.2196-04 0.0000
1/619E-0% 0,0480
1.566E-02 C.0086
4 ,.810E-0% 0.0000
2019804 0.000)
SE2ETZISTT Tagss:

2. 047E-01 0.0608

e

All Pathwayst

nreasys fract,
3.139E-01 0.0932
1.0)6E400 9.301%
1 412€-03 0.0004
L. B58E+00 0.5513
1.7756-01 0.0827
5.509E-04 0.0002
2.305€-03 0.0007

Jzssgyeag Suzxs:

33708400 1.0000
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| FEZRADY PANLING-AVERASE NEC DATA & LOWER XD VALUES

Page 1
Subma ¥

" File B PAULINONEY

Total Dose Contributions TDOSE(,p.t ) for Individual Radionuclides Li) and Pathware (o)
As avea/yr and Fraction of Total Dose A% t =1, 000E+0] ysars

Nater Indepandent Pathwave | Inhalation excludes radon)

ateund Tokalatien Radon flant Magt Hilk
nidﬁ\)' S a bk S A B e e SR WA | e S AT e e | B W =
Bucliss aremuc frast, mrem/vi f-a:' arad/y. fract, arealyr fract,  eremfyr fract,  wrem/yr fract.
Ae=dd4l 1.043E-07 2.0433 1.3‘9’ 01 D.0411 0. 0005000 0. 0000 LADE-01 9.0440 0 993E-04 0.0001 1.650E-05 0.5000
Co<i2 3,0708-01 0,2%04 %.B68E-06 0.0000 0.000E+00 0.0000 4.S04E-02 0.0140 7.800E<03 0.0025 2.873E-02 2.0008
By-1% LA2IE-06 0.0000 6. 015E-04 0.0002 1.S44E-15 0,0000 ¢ 1436-04 0.0002 2.5186-06 0.0000 3.596E-08 0.0000
Py-279 I DISE=I3 20005 B ZTRE-01 02577 D.Q00E<00 0.0000 8.822E-01 0.2686 2 .504E-03 0.0011 §.040E-08 0.0500
Py-240 ) 715E-04 00000 7 B9SE-02 0.0246 3.261E-18 0.0000 8.228E-02 0,025 3.373E-04 0.0001 4.811E-04 0.0000
Pu-241 1.1658-0% 0.0000 2,762E-04 0.0001 O.CO0E0D 0.0000 2,379E-04 0.0001 9.059E-07 0.0000 2.640£-08 0.0000
Pu-242 1.%63E-06 0.0000 1.019€-02 0.0003 9.0992-25 0.0000 1.0746-03 0.0083 4 410E-06 0.0000 &.289€-08 0.0000
SHIRIIY SSREcSF22 ApmaASe YSELTIZAZT IZSEER TI2ANSSRY SE3232 SL23333R: szEase IZVS2IITS serzass ITRERNEST sasamy
Total B8 187E-01 12850 1 G40E+00 0.2240 1.5476-15 0.0000 {.1356400 0.3%28 1.20%6-02 0.0038 2.5456-02 0.0008

Totzl Dose Contributions TDOSE(L,p.t) for Individual Redionuclides (1) and Pathwavs (o)
Ao mrem/yr and Fraction of Tobal Dose At t = 1.000E+0} vears
weter Dependent Pathways

Watar Figh Radon Plant Neat Milk
ﬁiﬁnv SN SRR RS AR B e B e S | e e e S e e W e e e S o
Ny ls de FYELTES "ac? arep/yr  fract, omrem/yr fract. wrea/yr fract. area/yr fract. area/vr fract

An'241 3. Oﬂ0E00$ 0. 0000
(=377 0.0008+00 0.0000
Py-236  G,000E400 £.0000
Pu<das  ©,000E+00 79,0000

..............................

................. B ]

DOOE'OO 9.0000 0.000E+00 0.0000 0.000E+00 00000 0.0006+00 0.0000 0.000£400 0.0000
.000E+00 5.0000 0.COOE+D0 2.0000 C€.000E+00 0.0000 0.000E+00 0.9000 ©.000€%09 0.9000
0.000£400 0,000 0.000E+00 0.0000 0.000€400 0.0000 0.000€+00 0.0000 ©.000E+00 9.0000
2.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.0006+400 £.0000 0,000£+00 D.0000

Py-240 0.000E400 0.2007 0.000 20 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000£+00 0.0000
Pu-141 0 .00DE#00 0.0000 0.00 0 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000
Pu-242 0.000C+00 00000 0.000£~0C 0.000C ©.0D00E400 0.0000 0.000E+00 0.0600 0.000E+00 0,0000 0.000E+00 0.0000

JITIRELE $233S

0.000E+00 £.0000

ETTITTeIT zmIsse

0.000E+0C 0.0000

Izt azaer

¢.000£+0¢ C.0000

2g33seny i3S

0.000E+00 0.0000

IsEE3EREs ZI3R5S

Totel  0.000E+00 0.0000 0.000E+00 0.0000

tius of 4il water (ndesendent and dependent pathmays,

A - = R A I R S N e T e m it e

B N e

nren/vr fract

2.6A78-02 0. 0052
2.1368-04 0.0001
1:1526-04 ¢.0000
1.6176-01 2.0%04
1.543E-02 0.0048
5.5868-05 0.0000
<.018E-04 ¢ 000!
SERELIRES RpELVT

2.0426-01 0.063¢

All Pathwavse

................

aren/vy fract,
3.103E<01 0.0967
BASTE-0L D.2487
1.335E-03 0.0004
1.856E+00 0.5781
1. 772E-01 0.0552
& A56E-04 0,0002
2.3038-03 0.0007

232822858 nissss

3.210E+00 1.0000
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File

JGCAM
Mv.l de
AI'.‘l
(4-137
P28
,c‘.j‘;s'
pi'aﬂ
Mgt
Py-i42

LESsDis

Totsl

Radio-
Nu‘!ldf

An*l&l

T

P

fuelld
Py-229
Pu-g4)
Bu-241
P42
$833=az
Tatsl

g of

Residual Badisactivity Brogram, Version §.00

2 PAULIN NEY

Total Dose Contributions TDOSE(1,p.t) for Individual Radionuclizes (1)
A% area/yr and Fraction of Total

af aund
area/ v fiadl
aniit=t2 0
E.JS&E 91 &
295E-06 0.00
D32E-03 0,
JOTE-04 0.
LL44E-05 0.
J53E-98 0

- 224 nzoneEs
TARREER 2 441

S.9E-0L 0 180

o B Pl e s s

21705794

RECRAD- PRMLING-AVERAGE NES DATA & LOMER ¥D VALUES
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Duse At 12

Page 21

x ) 0O0E0 yaars

Water Independent Pathwaye (Inhalation exciudes raden)

Tahalat vin

fract,

- meamn-

aramsyr
L AT7E-01. 0 5445 0. 000t*00 0.0000
2.8765~05 0.0000 D.DODE*OG 0.0000
5.120E-04 00007 3 .B7%E-14 ©,0000
8.,247E-01 G, 2872 . (.000E+00 0.0000
7.B58E-02 0.0274 8548617 0,0000
3.3288=04 0,000 "0.290E+0C 0.0000
1 018E-03 € 2004 7 0406~23 0.0000

TESEAETOE mrEEys Ingssaavs Aprzac

LTG0 63557 3.889E-1¢ 5,000

SRREEX

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

aren/yr fract,
1.366E-01 0.047¢
2822802 0.0G0%8
§,2326-04 0,000
8.595E-01 0.29%2
B,190€-02 0.0285
3 557E-04 0.000!
1.072E-03 0.0004

ZEITCIEIs =Sz

1. 108E+00 0.2869

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

arak/vi o fract,

1. 201804 0.0001
4.3376-03 0.0017
2145804 00000
3.523E-03 0.0012
3.357€-04 0.0001

8 41¢E-07 0,0000 3837608 0.0000 £.670E-0% 0,.000

4.29%E-06 0.0000

2ITz8s23T EITITe

5.0838-03 0.0032

and Fathways (¢}

...............

aremiyr fragt,
1.597€-0% 0.000¢
1.812E-03 65008
3.0ME-98 0000
£ vcAE-05 0.0000
4.7898-06 0.000¢

6.2736-08 0.0000

TIIZIREIs zmIscss

1 .483E-03 0.0006

Total Dose Contributions TOOSE(L.o,t) for Individual Redionuclides (i} and Pathways (p)
As area/yr and Fraction of Total Dose At ¢

Uater

lr&l/~. f;a;:.
¢ U‘F'OC g, OVOQ
“.Oﬁ" 0.0000
0 QO0F +09 ©.00€0
0.000E+00 0.,0000
0., 000E+00 40000
0. 000E+00 0.0000
0.000E+00 0.0060

SRIZEEIIR osmEase

.000£+00 0.0000

Water Dependent Pathware

Fish Radon
area/ve fract.  arsmsyro ftact.
D.000E+0C 0.0000 -0.000E+00 §.0000

00008400 0000 0.000E+00 0.0000
0.000E400 0.0000 0.0008+00 0.0000
0.000E+00 0.0000 D.000E+00 0.0000
0 .000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.2000 0.000£+00 9.0000
0.000E+00 0.0000 ©.000E+00 2.0000

FRTSFSTIT TEIIzy ZaTITIsTe azisss

£.000E+00 0.0000 ©.000€+00 ©.0000

3Ll water lndependent and dependent pathways.

.................

lf!l/jf fract,
0.000E*OO 0.0000
2.0008+00 2,0000
0.000E+00 0.0000
0.000E+00 0.0000
$.000E+00 0,0000
0.000£+00 0.0000
0,000£+00 0.0000

LIERII2TS 23zzas

0.000E+0¢ 0.0000

= 3.0006+0] years

................

area/yr  fract.
{.000E+00 0.0008
0.000E+00 00000
¢.000£400 9.0000
0,000€+00 0.0000
9.000£+00 ©,0000
0.000E+00 0.0000
0.000E400 00000

2EIIITFTI 2zEzis

0.000E+00 0.0000

Nilk
aran/yr fract.
§ 000430 0.0000
0. 000E+00 ©.0000
0-.000E+0¢ 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0. 000E+00 0.0000
0 .GOOE+00 0.0000

ZI3=zseEss mEZaavz

0.000E+00 0.0900

nianlyr fract.
2 561E-00 0 .008%
1,3328-04 ©.0000
9.8126-05 40,0000
J.612E-01 0,0561
1.536E-02.0.00%3

2.013€-04 0.0001
SESRIFTIT E3nskS

2.027€-01 0.0706

All Pathwayst

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

mrem/yr fract.

3.002E~01 0. IOGS
S.405E-01 10,1882
L.1376-03 0.0004
1.850E+00 0.6443
1.754E-01 0.081¢
7.785E-04 0.0003
2,2976-03 0.0008

$3IL2WTIITZ zIzasz

2.871E+00 1.0000

L

e e e L e e e e T s W = e
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cx= 137
By
Py-27%
P340
P24
Pig s -‘»

IR2355

Tatal

Sadio-
Nui‘lﬁe

Ap-24!
5 &3
Py-208
Pa=238
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s3iss3z

Tekal

. PESRAD: PARLING-AVERAGE NES

o BOPARLIN NE4

/05

DATA § LONER KD VALUES

§7:%7

Page 24

Total Dose Comtributions TDOSECL.0.t) for Individual Ragiomiclides (1) ano Pathuave 15)
AS wrem/yr and Fraction of Tatal Do AL %

¥, 0608 - 90.15
9.838¢E- D: 0412
7. B8E<07 0.0000
1, 021E-03 D.0004
6B0E-04 9 .000!
b24E-0% 0.,0000
SALE-08 0,0000
PEEXRTSS ISAETE

A8TE-01 00454

e e

Totyl Dyse Contributions TDOSEL D p.t) for Individual Radirmiclides (i)

Water

B R

mranyr fraf'

0 00u£000 0 0000
G.000E+00 40000
§.005E+0% 0,000
7. 000E+00 09,0000
¢,0006400 00000
3.000E+00 0.0000
00005400 §.0000
2TITRZITX SIS

0. 090€+00 0.0000

= | .O00E+G2 years

Water Indepandent Pathways (Inhalation excludes radon)

Inhalat ion

e

frack,
‘.EJBE 05 0.0478
ASIE~07 00000
2, 51E-04 10,0001
§,156E-01 §.3427
726402 0.03%
S.31SE-04 9.0008
1007200 £§.0004

aren’y

e

2aFvdz

10038400 £.4237

Radun

................

nreadyr  fract

...............

0.000E400 0.9000

8.0006+00 7.0000 3.

1,1238-12 ¢.0000
7 .000E+00 09,0000
1.423€-15 0.0000
0.000E+00 0.0000
7 .4126-21 0.0000

FERIITEmaz zSTeElz

12%€+12 0.0000

................

aremlvr fra L.

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

3.502E-01 0.3672
5 056E-02 0.0339
3. 548E-C4 0.0001
Q64E-03 0.0004

Trsiznzs

'
1.060E+00 0. 4452

azEsz

Naat,

-

arem/vr fract,
2. 501504 © 0001
5.607¢-04 0.0004
1,2238-06 §.0000
3.485E-03 0.0015
2,303E-04 00001
1217807 0.0000
4 .353E 06 0.0000
TT2IS82E FETase

(033E-03 00021

i n

As avem/yr and Fraction of Total Dose AL t = { 000E+02 years

................

arag/yr fract.

8. OOOE’OC 0. 0“00
.000E+00 ©.0000
0.0006+00 ©,0000
5. 200E+00 0,0000
9.000E+00 0.0000
0.300E+00 0.0000
0. 000E+00 ©.0000
sagszaTes

{.000E+00 0.0000

Weter

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

LYET W fract

Dependent Pathways

Blant

Mest

LIS

nroof-r f'ac*

x:lc 450, 0000
3 1376-04 ©.0001
£.771E-08 ¢.0000
4.970E<05 0.0000
4. 7156-06 00000
4, 135E-08 ©.0000
6.217E-08 0.000¢
FTTIRISIT TIavss

3,825E-04 00002

and Pathwers (5

Soil

B

arem/y: fract,
&,2808 00 0009
2.5918-05 §.0000
5.5%42+05 0.0000
1.59856-01 0.0670
1.511E-02 0.0063
b.551E-05 £.0000
1.995E-04 0.0004

I=3iaz833 iz3332

1.978z-01 0.0831

ALl Pathusyss

.............................................................. -

aren/vr fract.

wiaa/yr  fract,

..............................................

Q. OOOE‘OO 0.0000
0,000E+00 ©.0000
0.000E+00 ©.0000
0.000E+00 ©.0000
0.000£+00 0.0000

2.000E+00 ©.0000
0.000€+00 0.0000
0.000E+00 00000
0.000E+00 ©.0000
0.000E+00 0.0000

0.,000E+00 0.0000
0.000E+00 0.0000
0.000€400 0,0000
0.900E+00 0.2000
0.000£+90 0.,0000

0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000

0 .000E+00 9.0000

FIIENIIIE suzTIz

0.000E400 0.0000

typ of all water independent and dependent palhways.

Bl e S

0.000E400 0.0000

FISITRIX: m3pinT

£.000€+00 €.0000

0.000E+00 0.0000

SEETINIIT Traszs

0.000E+00 0.0000

aren/yr fract.
0.000E+00 0.0000
0,000£+00 90,0000
0.000£+00 ©.000¢
0,000E+00 0.0000
00008400 0.0000
0 .000E+00 0.0000
0.000£+00 0.0000

S

@.000£+00 0.0000

aren’yr fract,
2.479E-01 0.1128
1052601 0.0442
5. A84E-04 90,0003
1.830E400 07688
1.735€-01 0.0729
7.798E-04 0.0003
2.277€-03 0.0010

23335852 S2eies

2.380E+00 1 .0000

R TP o
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e Fade G QPN NEL

(3709494 1287 Pags 2

Total Dose Contributions TOOSE! .00 1 for ladividual Redionuclides (i) and Pathuays (o)
As ardayr and Fraction of Total Dose AL ¢ = 3 000E+02 vaars

Water Independent Fathuays « Inhalatiod exciudes radon)

...... .- - e s e

)
Ground Inhalation Radon plant LIPH Milh

u Radlds orrrvmmesineaan sl pas s A e M e T = TPy e WA G v O e X I S et g sen] | T e e nn

, NUtide miem o fract.  aremsyi fract.  wremdyr fract,  arsedyr fraet.  avemsyr fract,  areasyl frast.

1919605 0.0¢30
2.209%-06 0,0000

& TARE0T 0,003  8.206E-02 00400
ToATIE-04 0.0D0¢ B 680E-09 0,000

A- 41

AL ¥An

0.0036+450 2.0000  §.01%8-07 0.02%)
0.000E+00 9.0000 4,258E-0¢ 0,000

17918-04 0.0001
£.273E-06 2.,0000

Py-218
Pu~109
Ry~ 240
Pu-241
Py~242

Totsl

1 A8 07 0.0600

. 8%7L-04 ,0008

1.604E-04 0,0001

1.914E-0% 0.0000
L.B92E-06 0.0000 5.8172-C4

SSIRITT SIIFSRLE rrzisz

§.5388-03 100042

5.8492-05 0.0000
7998801 0,295
7 3815-02 9.0360
2.335E-04- 0.0001
2.0005

aaaaaa

+ AROE-01 0. 4p28

1.8628-11 9.0000
0,900E+00 2.0000
1AB1E-14 0.0000
0.000E+00 0. 0000
3.831E-13 0.0000

jadsazazT LEgsEfz

LOSA3E-T1 §.0000

¢ ALIE-05 0 0000
7.SI8E-01 03647
ANE-02 0.0242
2. 344E-04 9,000)
9.451E-04 00008

srouzazss

e

s22rss

F.031E-01 0.4407

2.431E-07 0.0000
3.3438-02 0,001
1.1206-04 0.0002
5. 235€-07 0,0000
4, 204E-06 00000

fiE3aI2ET SS2I0F

T847E-00 0.0019

3. 714809 0.000C
4, 776E-05 00000
4 . 466E-06 0.0000
2.577E-08 0.9000
6.006€-08 0.0000

SIITITHES 323358

b.521E-05 0.0000

Total Tose Contributions TDOSEN L8, t) for Individual Rediomuclides (i) and Pathways ()
As aremsyr and Fraction of Total Dose At t = 2.000E402 vears

Radlo-

Am- Al
By- 278
fye139
Py-24d
Pu-241
Py-242

Tarsl

-Vsan

Nuclide aiem/yr

Wate:

e -k

A= .y

£ .00GES00 9,000
§ . 200E+00. 00000

LS. A .-

0,000£+00- 0.0000
0. 00CE$00 00000

0.000E-07 0.0000 0.000£+00 0.0000

water Jependent Pathways

................

e e

0.000E+00 0.0000
2.000E+00 0.0000
0.000£400 0.0000

................

fract,  wreafyr fract, avea/yr fract.  area/yr fract.

AAEA R A, HEmm ey

0.000E+00 0,0000
£ COCE+O0 9.0000
0.0008+0% G.0000

................

mrem/yr fract,

0.000E+00 0.0000
0.000E400 00000
§.000E+00 0.0000

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

ares/yr  fract,
0.000E+00 0.0000
00008200 0,000
0.000€+00 0.0000

0.900£+00 10,0000

£ ,000E<00 0.0000 0.000E+00 0.0000

8.000E400 £.0000 0,000E+00 00000 0.000E+00 ©,0000
0.000E+00 0.0000 Q.0006+00 0.0000

0.000E+00 0.0000 10.000E+D0 0.0000 0.000E+00 0.0000 0.000E+00 9.0000

0.000E+00 0.0000 ©.000E+00 0.0000
9.000E+00 0.0000 0.000E400 ©.0000

?.000E+00 §.0006 0.000E+00 0.0000

EESERES EEEsaEs FEEASY AW 2PITE a3z

0.002E+00 £.0000 0.000E+0C 0.0000

0.000E400 0.0000

TEIIWIGIT zasarT

0.000E+00 00000

0.000€+00 §.0000

SEESz3zzs spazzs

0.000E+00 9.0000

0.000E+00 0.0000
0.000E+00 0.0000

@Fs2Tmime pEuazz

0.000E+00 0,0000

0.00CE+00 0.0000
0.000€+00 0.9000

TE¥IzILTeR Tzazza

0.000£4+00 0.0000

wium of &)l water indecendent and dependent pathwars,

................

wramiyr o fracks

- - . ..

1 o46E-00 0.0080
2.413E-07 0.0000
1 44E05 00000

1. 548E-01 00754

1.4438-02 00070
4. BI4E-05 0.0000
1.5944€-04 0.0001

sE22TIYSs 3ITmEIS

1.857€-01 0.090¢

all Fathwayss

--------- -

area/vr  fract,
1.855E-01 §,0905
5. 738E-04 23,0005
1.250€-04 2.00601
1. 701E+00 0.8302
1,589€-01 ¢.0778
5.4226-04 0.0003
2.1276-03 0.0010
2EERzEEEY 25333

2.043E+00 1.000¢

"3..
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Totel Dose Comributione TD0SE(L 2.t) for individual Radisouc!ides i) and Pathways ()
As wrew/yr and Fractioh of Torsl Doss At t 2 1 000E407 vears

Water Indepencest “athways (Inhelation extludes vadon)
Iahalation

...............

-e./yr f'ec!

37 0und
M diae  =aron
Nucllde ardei;|

Foade dd ek s e S e R e e

RTEA/Y ‘ra-t
9. 4”0\010 g, ncon
9, 00GE+D0 0,2000
7.025E=11- 9 .0000
G.000E400 0.5000
6,2916-14 0,0000
9.0200E+00 £,5000
7.0126-19 ©.0000
IRBLA2SIL 3hzER

7.0328-11 € 6000 37268401

................

aven/yi  fract. aren’yi
L2A5E<02 0.0058
L 270E-12 0,0000
5.924E-08 0.0000
3.214E-01 0,248
29802 00218
3 43LE-05 0.0000
4. 2476-04 0,0003
SIVEIASAT nassss
¢.2798

B

aren/yr fract,
3 094806 §.0000
1245613 0.000¢
3,822E~11 €.0000
4 08SE-05 0.000¢
3 R2E-0¢ 0.0000
9,047E-09 0.0000
5,235£-08 0.0000

SEEIzIST zazans

4.763E<05 0.0000

"lit. fract.

S 4528+05 ©.0000
3 49BE-12 0.0000
3. .499€-10 9,0000
2. 830E-03 2.0021
2.503E-04 ¢.0002
1.5926-07 0,0000
267508 0.0000

FITTAL3ET sszwse

3.1398-07 £.0023

o G e

I.ZIDE “03 O 016 2. blOE 02 0. 0195
TAPEE-L1 0.0000 6,1BPE-1¢ D.0000
P38 3.8?b£-?° 0.0000 Z.148E-07 0.0000
Pe-&2% (2. R75€-04 0.0007 7.0988-01 0.5340
Pu-280 1.363E-04 00001 - £.2766-02 £.0470
Pu-281 £ I04E-06 00000 7.631€-05 0.000%
Pu-247 1729506 £.0000 8.575E-04 00007

SETITHL SUISTIINE gy

Am-cdl
foets?

- e

EEFISIITYT zZa3zas

Total | 7. 2630-0% €:003¢ 7. 590€-01 04384

Total Dosd Conbritutians TOOSEL: 3.8 for
AS Wram/s and rraﬁ’;an af 7

Individusl Radionuclides (1) and Pathwaye (p!}
Tetal Doss At t = 1 0006407 vears

Water Dependent Pathways

HitQY Figh Raden £lant Heat Milk
"d‘ . FHREKAN G el RLmS s rs e A SRR AR SR R R s e e - e e
..ig [T Al f act, mrem/yr fract.  mrem/vr fract.  erearde fragt.  aremiyr frlc{ nveafrr fract
Aa P( 3] 3 ‘ﬁ)E ok 0.000C 4.5J4E-10.3.0000 0. 30§E~00 A00C 0.000E408 0.0000 4.8226-10 0. 0000 33 09 0 0000

SAlIT B,300E«00 0.0000 0.000E+00 §,0000
Ry-438 5.1??5‘67 0.000¢  7.163E-11 0.0000

3.083E-07 £.0000 1.2%2E-10 ©.0000
3.514E-05 00000 ' 3 A48E-0% T.0000
8.613€-0% 0.0000 1.204E~12 0.0000
1.856E-10 0.0000 2.546E-18 0.0000

SRFLAALT J2ITSE FEEETIZLR ITIiave

2.3676-05 0.0000 4.118€-09 0.0000

0.000E+00 §.2000 0 .000E+00 0.0000 0.000£400 5.0000
4.7878-12 7.0000 0.000E+00 0.0000 7.5968-11 2.0000
0.00DE400 2.0060 0.D00E+00 0.0000 1 .445E-10 0.0000 1.081E-09 9.0000
1.420E-17 0,0000 0.000E+00 0.0000 3.689€-09 0.0000 3.0426-08 0.0000
0.000E+00 9.0000 0.000E+00 0.0000 1.261E-12 0.0000 1.039E-11 9.0000
2.326E-17 0,0000 0.000E+00 0.0000 2.723E-14 0.0000 2 246E-13 0.0000
233323 EN2 2NERIT 0 ISATYSAIT IETILT  TITIZILTT IRATAZ 2IRTgERss rEsgas

A.787€-12 0.0000 0.0006+00 0.0000 4,3936-09 0.000C 1.611£-08 0.0000

D DO0E <08 0.0000
£.2578-10 9.0000
B35
Pu2ed
Pus241
Py-242
EE34 3 551

Ioiai

#um of all water (ndependent and dependent pathways.

e NS NS =Ty B =T e e el e . -

Seil

.

arensyr frach,

)
WAMAE S e e

e

$.236E-92 0.000%

‘I -B?‘%. i“o »&m

4.091E+08 0, 0000

1.3876-01 0,103
12602 0.0092
1.531£-05 0.0000

1.7776+04 §.0001

FEIEIzaz: wrEaus

1.5648-01 0. 1071

all Fathuayss

S oS e

Bramvr fvawt

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

4616802 0. 034;

2,3005-14 4.9000

8.775E-07 &,0000

11826400 ¢ 8658

1.048€-01 0.0784

1, 349604 59,0001
1505607 0,001

2ITTZ233T sz

1.336E400 1.0000
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e

T30io~

LHeGLige

e
e
BT SN
7. 09
iz

Py-28
Py=239
Py=240
Py-24%
Py~ 242

I=REAR

L ]

raLtad

Radio-

Nuciide

ha-241
3137
Pus23k
Pu-d39
Pyu-240
fu-gal

P23

TLATEBE aTaszEat

Tab o
Tatai

2IOANLIN NES

03709194

178 fage 1

Total Dose Contridutione TROSE! i.p,t) for Individual Cadionuctides (1) and Pathways (p)
&s orem/yr and Fraztion of Total fDoge At £ = 3,.0008¢02 vears

Ground
dlahs s A Sl

00008400 ©0.0000
5 SO0EH D0 60600
0.000E+%0 0.,0000
1. 0008 +0¢. 00000
G 2006400 ¢.0000
§.0005+00 9,000¢
0 000F+3¢ §.0080

05000 +¢- 00030

Water Independent Pathwave (Inhalation excledes fadon!

Inkalation

L)

area/yy frasy,
0.000E 400 0.9000
7.900€+00 0, 0000
§ 000E+00 0,0000
7.0D0E+50 0.0000
0.0600E+00 ©,0000
7.000E400 ¢ ,0000
G 0006400 (. 0000

00005400 0.0000

- wv

................

arensve Frack.
0.000E«08 & .A002
0.000E400 5.0000
{.000£ 400 0.0000
9.000£+00 9.0000
©.000E460 0.0009
0,000E+00 9.2000
0.0002+00 0.0000
TEESRIINZ IBRsie

3.000£400 9.,0000

Plant

................

aceRsy T Trael

0.0008+00 0.000¢
G V00E+00 0.0000
0. 000E+00 03000
00008 +00 ©.0000
2 G00E+00 0.0000
4.000E+00 £.0000
00006400 0.0000
TXRSLANAY Frmsiz

0.000£400 0.0000

..................

arand vy fract,
0.000E+60 ¢, 0009
0,000E+00 0.0000
T.G00E~00 0.0600
0.000E+00 0,0000
0,000E+00 ©.0000
0. 000E+00 0.0000
{.000E%00 0.0000
SERSZESRE S8E£23

2.0008+0C ©.000¢

................

fract,
0. 000£400 0.00%0
0.000E+00 0.0008
0.000E+00 .0000
9.,000E+00 0.3000
0.000€+00 0.0000
0.000E400 0.0000
0,600E+00 00090

IIFIRETRT zzTeze

0.000E+00 £.0000

Total Dege Tuntributions TOCSET1.p.t) for Individual Radionuclides (i) and Pathuays (p)

mrae/yr  fracs,
o 258805 0.9
0.000E+00 3.0000
7.003€-03 0.000¢
S DATE-07, 0,031
AL 06 050617
5. 207805 0,001
2.900E-11 0.0000

CCE Y

Z5%i23

$.651E-06 0,998

i aremiyr

................

...............

3.6%5E-10 0.0001
0.000£+90 0.0000
2. 17€-12 €.0000
TUAIBE-11 0.0000
4.353E-10 0.0001
1.018€-12 9.0000
3.391€-15 0.0000
TusIafzlT sImszsa:z

8.319E-10 9.0002

4ater Depencent Fathways

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

aren/yr fract.
0.000E+00 0.0008
3.000E+00 0.3000
4013611 0.0000
0.000E+00 0.0000
2.1978-17 0.0000
5.000E+00 ©.0000
9.853E-17 0.0000

LEizzInesd s3zszy

4.013E-11 0.0000

1500 of all water independent and dependent pathwars.

................

area/yr fract,
0.0006+00 0.0000
$.000E+00 0.0000
0.000£+00 0.0000
0,500£400 0.0000
4, 000E+00 0.0000
0, 000£+00 0.0000
.000£+00 00000
2LSATIE TEFELS

0.000E+00 00000

49 Frdction of Total Doge AL b 2 3.000E+02 years

Neat

e

area/yr fract,

2.25%E-10 0.000
0.000E+00 ©,0000
L. Q48E-12 0.0000
7.8196-11 0.9000
4 AHAE-10 0.0001
8,952€-13 0.0000
4.257€-1% 0.0000

FEREIiRES 3izzez

8723810 0,0002

fract.
3.668E-09 §,000¢
0,000E+00 0.0000
2.1408-17 ©.0000
1.618E-10 0.0000
3 844E-09 10,0007
7.3308-12 ©.0000
3.503E-14 0.0000
2e2232028 308238

§.686€-09 0.0012

preayr

M-

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

arewyt fract,

0,000« 3¢ 0.0008
0.500E<00 9.000¢
00008430 §.0009
7.000E+00 ¢ 0900
0.000E+00 ©.000¢
0.000€400 ©,0000
00008400 00000
STZ22i32: 3sEsct

0.000€+00 0.0000

ALl Pathwayst
nrens e fract,
3063806 09,3957
0. 00OE+00 0.0000
3,0528-09 ©.000%
2.0ME-07 0.034¢
3.184E-06 0.5626
6, 215609 0.0041
2.90%€-11 0.0000
2TIIEINT SEXTIT

§,659E-06 1.0000
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 Summary - RESRAD: PAWLING-AVERALT NES JATA § LONER KD VALUES
fm B PAILIN NEL
Totsl Dose Contributions TOOSE(i.e.ti for Individual Radionuclides [i) and Pathwave (3!
AS aremsyr ang Fraction of Total Doss At 1 = 1.000Es04 vedrs
dater Independent Pathwavs Inhalation excludes -adon)
b7 Gutd 'nhl.a‘ Raden Plant Naat Mk §6il

Muplides #istovr e, o wlewm's ofvagt. omtealdr Frach, Cmea’vr Fract wtemdyr frect.  areadyr fract, ..e./v: f a:t.

241 40008400 8.0000

a2 ! £.000E+00 0.0000  0.000€+00 €.0000 €.0005+04 2.0000 0,4005400 0.0000 0.0002+00 ¢ .0000
ce-i37 0 S00EA0D 0.0000 3.000E+00 9.0000 ©.000E+00 0.0000 5.0006+00 0.000C 0.000E+00 0,0000 &.000E*00 44000
FysR8 00008400 0.0000 0.200E+00 0.,0000 0.000E400 0.0000 0.000£+00 0.0000 0.000E+00 0,2L00 0.000E400 O 3000
2% 0 .000E400 0.0000 0.DOOE+D0 0.0000 0.000E400 0.0000 0.00CE+00 0.0000 0.000E+DO 0.0000 0.000E+00 0.0000
<240 T.000E+90 0.0000 0.0000+00 0.000C 2 .000E+00 0.000¢ 0.000£+00 0.000C ©.00DE+00 €.0000 .000E+00 ¢.0000
g-240 0.000+00 0.0000 ©.000E+00 0.0000 0.000E¢00 ©.0000 0.000E+D0 0.0000 0.0006+00 0.0000 ©,000€+00 0.0000
-Th1 0.000E400 20000 0.000E+00 0.0000 ©.000E400 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 ©.000E400 0.0000
SSATEES LIS3IT2AT 225238 - ZRISJUTNT F¥3zTER FTJIL2USY IITLIT O 2TIITILTY TTITQR SIS|ITIIT SILRIT JasasTasz o2gs3scs

atal o RL000E~00. 0 0000 2.000E400 €.0000 0.000E+00 00000 0.0005¢00 .0000 0.000£+00 0.0000

2.000E+00 00090

contributions TOOSE!D.e.t) for Individual Radionuclides [i) and Pathways (g}
As azem/yr and Fraction of Total Dose AL t = 1,0008+04 vears

atal Dose &

Water Dependent Pathways

¢.000E420 0. 900@

Q
4

O0E+00 0. 2000

J000E400 0.0000

0.000E+00 1.0000

0
0
?

,G0OE+OC 0,0000
(2008400 £.0000
0008400 0.0000

s=EzzIszs

azszax

0.000£+00 ©.0000

Ja'a. Fish Radon olant Neat Nilk A1l Pathwaysr

Qad‘;< gl 2 S g o FAARABRE R E EnesAmafRddadiede ALeREEmAs SRSy eead e e - TREPRReeEE R IAE  shEwe Ve AR, e
Nuclide mremivs fra:t sren/sr fract. arealyr fract sren/yr fract, aren/yr fract. mrea/yr fract, wrem/yr fract.
= :‘ £ 3.5)&. ) 808‘ IG 0.8601 0.000E+00 0.0000 ©.000E+00 ©.0000° 3.105E-10 0.000: 2 538£-09 0.0007  2.178E=06 0,551

T L0005 00 60,0000  5,0000400 00000 3.000E+00 2,000 0.000E+00 0.0000 0,000E+00 0.0000 o.ooosoaa 0.0060 2,000£+00 5.3000
T8 8, ViSE-N3 0012 3.A21E-12 0,0000 6,3336-11 0.0000 0.0008+00 0.0000 !.852E-12 0,0000 3,374E-12 OAOOQO §.793¢- 0? 0.0012
Pusiis 2.07HE-D7 0,053 1.0176<10 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.310€-11 0.0000 1.300£-10 0.0000 2.079£-07 0.0533
Bue a0 1 SOAE-0R D 3EAT 2 0RBE-10 0.0001 3.450£-17 0.0000 0.000£+00 0.0000 2.213E-10 0.0001 1.R2SE-09 0.0005 1,510E-06 0.3869
Dy-cAl & 0ZBE-0% 0.001% 1.064E-12 0.0000 ©.000E+00 0.0000 0.000E+00 0,0000 6.640E-13 0.0000 7.052E-12 0.0000 6.047E-09 0.001%
Funlhl 2U47E-11 0.0000 3.821£-15 0.0000 1.875E-16 0.0000 ©.000E+00 0.0000 4.063E-1% 0.0000 3.347€-14 0.0000 2.771E-110.0080

ITyzITese srzIss

6.337¢-10 €. 0000

TITTXITIIT IIEIS:

4 503E-09 0.00i2

ImgzZTIzz z3seas

0.000E+00. 0.0000

STITEIEILT 3MEITT TLTESTTII TEEEx

7,000E-1¢ 0.0002

2oz rassss

6,333E-11 0.000¢

razsray

Total  0.898E-06 §.9935

Jndependent and dependent pathwars.

#un of )l wiler

138¥33520 sreny

3.9046-0¢ 1.0000
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fasidual Fadlzactisite Puogram Werslon §.9¢

sﬂnllfv
File

Tareat
Fi)

Ag-J4L
An-24l
LR
A 241
Am<l4,

(5137

138
Pu= 0
Py=238
Fy=al8
Puile
By-138

P93
Py~239
Py=233
Pus39
pg=3se

Py okl
Pr=23d
Pyl
By-2al
Pu-249
24240

Py-la]
Pu-241
Pu-241
Rievgl
Pu-241
Pu-2g

Pu-1#l
By- 141
Py 241
LIVRNE 5
Fu-zdl

D3R ST Mg B

CRETRAD  PRWLING-AVICABE NES DATA § LONER XD VALUES

TR eRELIN NG

Froduct  B1anch
{

(53 . Eraction

No~ 4 490:'35
v da 15008490
Th1IS L200E 60
J05R( 1]

CSALaT 1A00E+30

Pusad® 1.000E+00
Y=000. . 1.000E400
Th330 1 .000E%00
Ra-224 . 1008400
SRR L
eyl |

Pu=225  1.000E+00
U=23%  1.0008400
Pa-131 1.000E+00
AL-2ET 1 000% 30
el

A0 1000800

2ab - LAROEAMY
Thedde., 1. 000K:00
Ba-C3% 1000800
Th=328 1.0006+00
L3R )

LR
Apeldl
Np-232

00400
Q09E+00
R hIEDI
s DOOE00
48 ;:9 1 000E«00
el ]

e pd e e

Pu-24i 2. 450E-05
Ne-237 2 A50E-05
V=233 2. AB0E-05
h=223 “ AS0E-08
dOsRE o3

tn 000&*00 10008400 3

Dose/iource Rul.as Summed Quer Al Pathwave
Padert and Progany Princicsl Radienuclcde Contribut lons frdlcated

U5kt 1.t
OODERDQ §.000E+0] 1

FAMC LN s Ve i saed SeaEE e

{miemiyr Jipli/g)

0002¢ﬁ1 1.0006+02 3.0008+07 1 .000E+02 3.0008407 1.0005404

2 et 04 z.ss:£~:l Uk S ‘.SESE-G! E..&OE-OI 757501 5.089E-01 1.2826-01 5.000€400 0,0008+0¢

0, 0000900 2. 640806 7. 393E-08 D.5456-08 2 T73E-05 2. A21E-04 5. BE3E-0a 5. 748E-%4 0.0000+00 2.000E400

00005000 [LI0%E~11 9 6306=11 1 DRGE-29 9,3298-00 3 ansa-ua JIE-07 1072805 & .DBSE<0h %, 770806
00600 7, 182815 1 3W9E-10 7076017 1.045E-10 & 055800 L. 16780Y 1 870008 1 470097 D AaiE-?

3508601 2.652E-01 8623601 3.5256-01 8.251E=01 7.359E+01 S 0958=01 { . 268E-01 4.21%806 % 9M4E-08

<

5

IIEA00 3. 2%6E400 1. 107ED0 26366400 1, 4530400 3, 206801 2.978€-03 2.234E-10 0. 5006400 0.000E+00

ETBE01 S685E-01 2242801 £.246E-07 1,2636-04 0.000£400 0,0008+00

D91E-08 2.350E-08 2.014E-05 2,599E-04 3.153E~12 0.000E+00

BO4E-0% 2399508 | .0216-07 1 B19E-07 1.570E-08 1 480E-08
! 1

w3601 T.17SE-01 7 061601 &

OD0EAD0 4, 364E-07 1.2938-06 4.1206-08

Q00400 3.3326-17 3. 206E-11 3459010

0006400 2,545E-14 & 363E-13 2.484E-11 4 . JR2E-10 1.382€-08 2.778E-07 1.R43E-06 | 416E-07
§ z 9, 716E-08 5. B46E-07
? & £ ABE-07 4 JRBE-04

2.232€6-07
L 363E-06 2.159E-06
1 526E-08 2,394E-06

4 =V O D Oy i

:

%
900E+00 8,326E-17 & 78%C-15 7.8726-13 5.38%0-11 J.890E-08
SUIES0L 7ATSEAL T ODRAE-D] 6.575E-01 5.886E-01 3.2426-01

2.106E-01 8,1042-01 3,102€-01 9.053E-01 8,068E-01 7,981E-C1 7.4208-01 5, 141E-01 0.000E+00 0.000E+00
D.200E400 & 830E-10 2.046E-09 5.709E-09 1.9218-08 5. 466E-08 1 .08JE-07 5.157€-07 5, 764E-08 4.845E-08
0.000E+00 1 166E-13 1. 046E-12 1 149611 1.0028-10 9 .983E-10 £.2206-09 2.086E-08 1.184€-08 1.6856-08
¢.200E€00 1.0%E-13 2.900€-14 1.00BE~12 2.294E-11 §.093E-10 4.887E-09 2.564E-06 1 964E-08 2.797E-08
8.1068-01 B.104E-01 3.102€-01 9.093E-01 §.068E-01 7.981E-01 7 4298-01 5.161E-01 8,314E-08 5.066E-08
8.1052-01 8.107€-0% 3.1036-01 2.0%GE-01 8. GSJE-OI 7.5236-01 7.254E-01 A.782E-01 0,000€+Q0 0,0000+00
00002400 4.299E-08 1. 204607 4.2078-07 | 204E-(€ 3.4036-06 6.515E-00 1. 210E~04 1 AS4E-05 o #36E-06
30000400, 1, 936E-17 9,295E-12 1~0;1£ 15 B.304E-15 B.803E-14 % 945E-13 2.978E~12 J.4B1E-13 4.9%6E-1)
0.000E+00 2. 629E-19 6. 7066-17 2.040E-15 3.489€-14 4. 970513 T 618612 1 952611 9.5218-1) 1.2986-12
0.300E#00 2.0868€-1% L. A09E-1T 9.972E-16 J.604E-14 4 380E-13 3.4%4€-12 1.B47E-11 1.086E-13 1.391E-12
3.109E-01 §.107€-01 8.103E-01 §.090E-01 9.053€-01 7.9296-01 7254601 4.783€-01 1.454E-05 &.996E-06

1A07E-00 1.8318-02 1.3ME-D2 9.919E-03 2778803 1.289E-04 7 939€-09 1.307€-23 0.000E+00 9.000€+00
U.000E+00 1.353E-02 2.8A5E-03 1.094E-02 2.133E-02 2.5026-02 1. 747E-02 4.334€-03 0,0008+00 0,000£+00
0,000E+00 2. 102E-09 1.831€-08 1 BI%E-07 1.204E-06 & 478E-06 1, 746E-05 1.300E-0% 0.000E+00 . H00E+00
0.000E+00 5.848E-15 1.536E-13 3. 184E-12 | /093E-10 2.027€-09 1.504E-08 3.1978-07 1.9876-8) 1.8028-07
0.000£400 2.8526-18 2.260E-16 2, SORE~14 1.716€-12 1. 194E-10 3.158E-09 5.03SE-08 4.825E-09 &.798E-09
1.607€-02 1.667€-02 1.7776-02 2.083€-02 2.611E-02 2.816€-02 1, 749E-02 4 253E-03 2.005E-07 1.950E-07

3.938E-07 3,7526-07 3.407€-07 2.430E-07 3.2576-08 3,157E-09 1.94SE-13 3.2036-28 0.000E400 0.000E¢D0
0.000€+00 6.367€-11 §.827€-10 5 (B1€-10 1.031E-09 1,309€-09 1 142€-09 §5,.243E-10 0.000E+00 0.000E+00
0,000€400 2.674E-16 2,323E-15 2.290F-14 1.5056-13 7.203E-13 1. S44E-12 2.4%E-1) 8.795E-12 8.514E-12
0.000E+00 1 742E-13 4.580E-15 1 S50€-16 3.296€-15 6.3136-14 5.2426-13 2.675E-12 1.987€-12 2.5086-13
1938607 3.753E-07 3.409€-07 2.435E-07 9.060F-08 4. 4676-09 1. 144E-09 5.5158-10 B.994E-12 8.768€-12
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Pyt 23
Pu-240
Pu-241
8y=242
gezeagy

ks
s by
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LAY el e
AT R T

Residuas ﬁidl@i'tit‘*v Program. Varaion £.00
RESAAD PAMLING-AVERASE NES DQTA 5 LONER %D WALUES

' ﬂfDiHL1WAR54

Dose/S0uT cp Rat ol Suewed Dufr &L
Parant and Progeny Princiesl Radionuclias Conts

Progact Branch

Frac'xoa 129, 0002’60 1.000E+00 3, 000{’0” !

¢ .- e YA BV ENE wmEnEAees WA

0183138 47

“3t hudys
ibutiens Iadicated

DSRL,,0) Lavem/yr )/inbiig)
JODE‘ 718008501 1.000E+02 2.000E+02 10006422 3000803 10008404

AImAd i E s S A AtEe SN SREAR T e n et R s -

Branth Fractisn

Pn22pis SSsszIsNe

EzsPren

5 the Cumbaative

2 ?."”5&‘06 1:000E+400
1.4 6~£*0! 7 AKBE+01
90008400  9.212E+Q0
A TABEAST 4 IBIEHOL
37006900 3.2Q7E404
3000640 1O0ERD)
VBEPESDL. 1 B00E4N]

AR 230460
¥s3zzssas EZRISTIa
asFle wEtivite Limt

srsesInEs

Single Radionuclide 0.l
Basic Radiation Dode Lieit 3

1. 47%+01
3.6542400
§.3498+01
3. 7038401
3.700E40]
16888400
13056400

TEsERzsss

SsrigEzse

factor for the: J'th princisal
The OSR includes comtributions f2ce associated (half-life = 0.5 v ) daughters.

1.0008+01
3.5198+01
14976401
ERET I
3. 7078201
3. 7088401
14408403
3. 308E+0)

g=33zTIL

FIEIITIIT

3, 000E+DY
g 536£¢0!
1.8158%01

£.277E+01
3. 718E40)
3. 7050
1495003
1308 #0%

iTEsassis

Sympec DoterSource Ratios OSRUI,tY in {mren/vr )01 9)
and Single Radionuclide Soil Guidelines 6(L.t) in pCif

3ttein ¢ tiee of ainieum single radienuclide soil guideline
and 4% taav = tise of maxieus total dose = 0.000E+00 vears

initial tain

oty lmrs)
1, L4808 -01 ¢. OOVi*OO
3. T0E-0L 0.000€+00
2. A00E-AS 0. 0008400
2 5040 D 900E+00
J.1908-¢1 §. 9348400
3.168%-02 e %k g 206
3 .000E-03 9 000€+00
32U RIIT tEs s EF 3R 24 E 0 1 31

radionyclide daughter:

1L OONE+02
4 075E401
3.028E401
3 /258E+01
3,789E401
3. 78¢E 401
11936003
3353401

Fzazaiaag
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Figure C-1

TOTAL DOSE: All Isotopes and Pathways Summed
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Figure C-2

DOSE: All Isotopes Summed
Water Independent Pathways
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Figure C-3

DOSE: All Isotopes Summed
Water Independent & Dependent Subtotals
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Residual Radioactivily Program, Version 5.00
Sumeary | RESRAD: PANLING-AVERAGE ORISE DATA & LOWER KD VALUES

File | B PAWLIN,ORD
Dose Conversion Factor (and Related) Parameter Summary
, Currest |
Meny | Parameter v Value |
----- ...---..-.--.------.-v-v---—----o------.-..--------.-.—---..----’----‘.n----’
A-1 | Ground external gamma, volume DCF's, (erem/yr )/(pCi/cassd): | :
A<l | Ac-2274D ., soil density = 1.0 g/cased | 2.7606400 |
A-1 | AC-2274D , soil density = 1.8 g/cevs3 v 1.520E400 |
a1 : :
A1 | Am-24)  , soil density = 1.0 g/ceas2 ' 4.790E-02 |
A<l | Ae-241 , soil density = 1.8 g/catsd 1 2.580€-02 |
A-1 i '
A-1 | C8-13740 , soil density = 1.0 g/cmssd | 5.0306+00 |
A1 ) Cs-137+D , soil density = 1.5 g/cassd i 2. 7706400 |
A<l | ' '
A1 ) Np-237+D , soil density = 1.0 g/cess 1 1.610E400 |
A-1  Np-23740 , soil density = 1.8 g/cass) | 8.900E-01 |
1 IR ) 1
A<l | Pa-231 ., soil density = 1.0 g/cassd y 2.2106-01 |
Al | Pa-231  , soil density = 1.8 g/cass3 ! 1.210€-01 |
A<l ) f '
A-1 | Pb-2104D |, soil density = 1.0 g/cass3 | 4.870E-0% |
A<1 | Pb-210%D , soil density = 1.8 g/cassd | 2.310E-03 |
&1 ) \ i
A-1 | Pu-238 , soil density = 1.0 g/catsd ' 1.5606-03 |
A<l | Pu-238 |, soll density = 1.8 g/cmstd | .650E-04 |
A<l : .
A1 | Pu~239 , soil density = 1.0 g/cassld , B.140E-04 |
A-1 | Pu-239 . soil density = 1.8 g/cast} | 3.760E-04 |
Al ' 4
a-1 | Pu-240 . soil demsity = 1.0 g/cansd | 1,4806-03 |
A=1 | Pu-240 , soil demsity = 1.8 g/cmxsd | 6.350E-04 |
L ' :
A-) | Pu=2414D , soil demsity = 1.0 g/cessd i 1.880E-05 |
A-1 | Pu-2414D |, scil demsity = 1.8 g/cartd i 1.050€-05 |
Al ; "
A<l ) Pu-242 , soil demsity = 1.0 g/catsd | 1.240E-03 |
A-1 | Pu-242 , soil denmsity = 1.8 g/ces3 | 5. 290E-04 |
Al | " '
A-1 | Ra-226%D , soil density = 1.0 g/catsd | 1.550E+01 |
A<l | Ra-2264D , soil density = 1.8 g/cassd | 8.560€400 |
1o : '
A-1 | Ra-228+D , soil density = 1.0 g/catsd | B.180E+00 |
A-1 | Ra-228+D , soil density = 1.8 g/cmss3 | 4. 510E+00 |
a1 H i
A<1 | Th-22840 , soil density = 1.0 g/cesad | 1.330£401 |
A=l | Th-228+D , soil density = 1.8 g/castl 1 7.3608400 |
o : H
A<l | Th-229¢0 , soil density = 1.0 g/cass? . 1 2.2006400 |
A-1 ) Th-229+D , soil demsity = 1.8 g/cass3 i 1,2106400 |
Al / '
A<1 | Th-230 , soil density = 1.0 g/cmsnd | 2.1106-03 |
A-1 | Th=230 , soil demsity = 1.8 g/cessl | 1.0306-01 |
Ay ) . :
A< | Th-232 , soil deasity = 1.0 g/cassl i 1.350€-03 |
A-1 | Th-232 , soil density = 1.8 g/cassld | .040E-04 |

2. 7606400
1.520E+00

4.790E-02
2.580E-02

030400
0B 400

§
b

1.610E400

8.9006-01

2.210E-01
1.210E-01

4 870E-03
2.3106-03

1.560€-03
6 .650E-04

8, 140E-04
3,760E-04

1.480€£-03
6.350€-04

1.880E-05
1.050€-05

1.240€-03
5.290E-04

1.550€+01
8.560€+00

8. 180E+00
45106400

1.330E+01
7 .360E+00

2.200€400
1.210E+00

2.110£-03
1.0306-02

Paraneter
Nawe

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

OCFI( 1,1)
DCFI( 1,2)

DCF1(
OCF A

DCF1(
DCFA(

DCF i
0OCF1{

DCF 1
DCFA(

DEF1(
OCF A

OCFI( 7,1)
DeFY( 7,2)

DCFi( 8,1)
OCFI( 8,2)

OeFi( 9,1)
DCFY 9,2)

DCFI(10,1)
0CF1(10,2)

OCF1(12,1)
DCF1(12,2)

DCF1(13,1)
DCF1{13,2)

| DCFI(4,1)

DCF1(14.2)

DCFI(15.1)
DeFi(15,2)

0CF1(16,1)
DCF1(16,2)

OCFi(17,1)
DCF1(17,2)

OCF1{18,1)
DCF1(18,2)
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" Residual Radioactivity Program, Version § .00

Dose Conversion Factor (and Related) Parameter

. 301l dersity
, soil density =

, 801l density =
, 801l density

, soil density
$0il density =

, 801 density
, soi] density

. Soil density

soil density

2z

3

Parameter

.............................................................

1.0 9/cmend
1.8 g/castd

1.0 g/cassl
1.8 g/cmesl

1.0 g/cassl
1.8 g/castd

1.0 g/cessd
1.8 g/icest3d

1.0 g/cass}
1.8 g/cassd

03/12/94 09:18
* RESRAD: PAWLING-AVERAGE ORISE DATA & LOWER KD VALUES

Depth factors, ground external gaama dimensionless:
Ac-227+0 , soil density

soil density
soil density
soll density

, Soil densily

soil density

-

»

"M o

soil density =

s0il density

, $01] density
, s01l density

; soil density
, s0il density

. soil density

501l density
s0il density
soil density
J011 density

, soil density

s0il density
soil density
soil density
soil density
soil density
so0il density

. s0il density
, s0il density
, s0il density

801l density

, soil density

soil density

SuBBary

File ©BIPAMLIN ORD
Menu |

..... 4

A1 | U-233

A=l i U=233

A-1

A1 | U-234

A1 | U234
Al

A1 | U-23%4D
Al | U-2354D
i

A<l =23

A1 | U-23

A1

A-1 | U-2384D
A-1 | U-2384D
A-1 |

A-3 |

A-3 | Ac-22140
A3 | AC-2274D
A=3 | AC-2274D
A-3 | Ac-2274D
A-3 | Ac-2274D
S

A3 . A2
A-3 | Am-24)
4-3 | Am-24)

A<3 | Ap-4l

A3 | Am-24)

A-3 | Am-241

A-3 |

A-3 | (s-13740
A-3 | Cs-137+0 ,
A1 | (134D
A3 | Cs~1374D ,
A-3 ) Cs=13740 ,
A-3 | Cs-1374D
A3 |

a3 | Np-2374D
*'3 : ”9'237’0 '
A-3 | Np-2374D
A-3 ) Np-2374D
A-3 | Np-2374%0
A=3 | Np-237%D
&3 |

A3 | Pa-231

a-3 | Pa-23

&3 | Pa-231

a-3 | P2l
A<3 | P23t

A-3 § Pa-231
a3 |

LU L

L T

L O T

1.0 g/cessl,
1.0 g/cessd,
1.0 g/cessl,
1.8 g/cassd,
1.8 g/cesss,
1.8 g/cansd,

0 g/casi],
0 g/castld,
0 g/omisd,
B g/omesl,
8 g/easd,
8 g/ran],

g/catsl,
g/castl,

g/castd,
g/cmil,
3
9

.0 g/cansl,
0 g/cassl,
g/cwtd,
g/cass3,
g/casel,

H
1.
1,
g
¢
1.8 g/catel,

0
8
8
g

1.0 g/cassl,
1.0 g/cassd,
1.0 g/cans3,
1.8 g/cassl,
1.8 g/cassl,
1.8 g/cans},

thickness
thickness
thickness
thickness
thickness
thickness

thickness

thickness =

thickness
thickness
thickness
thickness

thickness
thickness
thickness
thickness
thickness
thickness

thickness
thickness
thickness
thickness
thickness
thickness

thickness
thickness

thickness =

thickness
thickness
thickness

: 152
=058
1.0
BLN |
0.5
1.0

LU TR T I

t 150
0.5e
1.0
dS a
05
1.0

" - " o

: 158
0.5
:{0a
= 158
=050
1008

1.0a
= .15
=058
=100

Page 3

Susaary (continued)

Current
Yalue

Parameter
Nawe
1.400E-03 |
7.120E-04

..............

DCFi(19,1)
DCF1(19,2)

i 1.400€-03
¢ 1.120€-04

i 1.580E~03
| 6.970E-04

1.580€-02
6.970E-04

OCF1(20,1)
DCF1(20,2)

8.940E-01
4.900€-01

8.940E-01
4.900€-01

DCFL(21,1)
pCFI{21,2)

1.350E-03
5.800E-04

X
y
| 1.350€-02 | OCF1{22,1)
5.800E-04 | DCF1(22,2)
270E-01 i
b.970€-02 -
H

1,2708-01
6.970€-02

DCFL(23,1)
0CF1(23,2)

7.900€-01
9.700€-01
1.000E+00
9.100¢-01
1.000E+00
1.000E+00

7.900€-01
9,7006-01
1, 000E+00 |
9.100E-01
1.000E+00
1 .000E+00

9 .400€-01
1.0008+00
1.000F +00
1.000E+00
1.000€+00

1
i
1
1
4
i
|
L
]
[
I
'
1
i
]
|
i
|
'
'
'
'
|
i
i
I
i
!
'
i
)
i
t
'
'
[
'
]
t
'
1
|
)
[
1
1
'
)
L)
L]
)
i
'
|
i
1
]
1
1.000E400 |
i
|
]
'
1
1
'
'
'
i
'
!
i
'
£
]
1
i
'
!
'
i
'
'
'
i
'
|
i
i
'
i
i
[
'
L]
]
L]
(]
'
'
]
|

9.4005‘01 '
1.000E400 | FD( 2,
1.000£400 | FO( 2,
1.000€+00 | FD{ 2,
1.0006400 | FO( 2,
1.000E+00

7.200€-01
9 .800£-01
1.000E+00
9.100£-01
1.000£+00
1 .000€ +00

L 7.2008~01
9.,800E-01
1.000E400
9.100€-01
1.000E+00
1.000€+00

8.200£-01
1.000E+00
1.000€+00
9.300E-01
1,000 +00
1.000E+00

8.2006-01 | FO( 4,1,1)
1.000E+00 | FO( 4.2,1)
1.0006400 | FO( 4,3,1)
9.300E-01 | FD( 4,1,2)
1.0008+00 | FO( ¢,2,2)
1.0006+00 | FD{ 4,3,2)

1

7.900E-01
1.000€+00
1.000€+00
$.2006-01
1.000E+00
1,000€+00

7.900E-01
1.000E+00
1.000F +00
9.200E-01
1.000€+00
1. 000 +00



Residual Radioactivity Program, Version 5,00 03/12/94¢ 09:18  Page ¢
Sumpary © RESRAD: PAWLING-AVERAGE ORISE DATA & LOWER KD VALUES
File © BIPAMLIN.OR]

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

! Current | . Parameter
Meny Parameter . value | Default | Name
..... L L L T T e Bt e e T L T
A-3 | Pb-2104D |, zoil density = 1.0 g/cmsa3, thickness = .15« | 8,BOOE-01 | 8,800E-01 | FO{ 6,1,1)
A<3 1 Pb-21040 | soil demsity = 1.0 g/casd, thickness = 0.5 a | 1.000E+00 | 1.0006+00 | FO{ 6,2,1)
A<3 | Pb-210¢D , soil demsity = 1.0 g/cest3, thickness = 1.0 | 1.000E+00 | 1.000E400 | FO( 6,3,1)
A-3 | Pb-210+D , soil density = 1.8 g/castd, thickpess = .15 @ | 9.700E-01 | 9.700E-01 | FO( 6,1,2)
A3 | Pb-2104D , soil demsity = 1.8 g/cmssd, thickness = 0.5 w | 1.0006400 | 1.0006400 | FO( ¢,2,2)
A1 | Pb-210+0 . soil density = 1.8 g/cessd, thickness = 1.0 @ | 1.0006400 | 1.000E¢00 | FO{ 6,3,2)
A-3 | : ) N
A<3 ) Pu-238 , soil density = 1.0 g/cessl, thickness = .15 & | 9.3006-01 | 9.300€-01 | FO{ 7.1,1)
A=3 ) Pu=238 |, soil density = 1.0 g/emssd, thickness = 0.5 8 | 1.000E400 | 1.000E+00 | FO( 7,2.1)
A-1 | Pu-238 , soil demsity = 1.0 g/cwssd, thickness = 1.0 m | 1.0006¢00 | 1.000E400 | FO({ 7,3,1)
A-3 | Py-238  , soil density = 1.8 g/cessd, thickness = .15 9 | 1.000E+00 | 1,000E+00 | FD( 7,1,2)
A-3 | Pu-238 , soil density = 1.8 g/cestd, thickness = 0.5 8 | 1.0006400 ; 1.0006+00 | FO( 7,2,2}
A<3 | Pu-238 , soil density = 1.8 g/cessd, thickness = 1.0 m | 10006400 | 1.0006+00 | FO( 7,3,2)
A3 | \ i :
A<3 | Pu-239 | soil density = 1.0 g/cess3d, thickness = 15w | 9.200£-01 | 9.200E-01 | FD( 8,1,1)
A-3 | Pu=239 , soil demsily = 1.0 g/cessd, thickness = 0.5 » | 1.0006+00 | 1.0006+00 | FO( 8,2,1)
A3 | Pu=239 |, soil density = 1.0 g/ce3s3, thickness = 1.0 0 i 1.000E+00 | 1.000£400 | FO( 8,3,1)
A-3 | Pu-239  , soil density = 1.8 g/cats3, thickness = 15w | 1.0006+00 | 1,0006+00 | FO{ 8,1,2)
A-3 | Pu-239 , soil demsity = 1.8 g/cwss3, thickness = 0.5 8 | 1.000E400 | 1.0006+00 | FD( 8,2,2)
A-3 ) Pu-239  , soil denmsity = 1.8 g/emssd, thickness = 1.0 & | 1.000E¢00 | 1.0006+00 | FO( 8,3,2)
A3 | \ ' !
A-3 | Pu-240 , soil demsity = 1.0 g/cat33, thickness = 159 | 9.2006-01 | 9.2006-01 | FO( 9,1,1)
A-3 | Pu-240 . soil density = 1.0 g/cess3, thickness = 0.5 » | 1.000E¥00 | 1.000E+00 | FD( 9,2,1)
A-3 | Pu~240 , soil demsity = 1.0 g/cass3d, thickness = 1.0 | 1,0006+00 | 1.000E400 | FO( 9,3,1)
A-3 | Pu-240 , soil demsity = 1.8 g/cessd, thickness = .15 @ | 1.000E400 | 1.000£400 | FD( 9,1,2)
A-3 | Pu-240 , soil demsity = 1.8 g/ces23, thickness = 0.5 & | 1,000£400 | 1,0006+00 ; FO( 9,2,2)
A<3 | Pu-240 |, soil density = 1.8 g/cett3d, thickness = 1.0 8 | 1.0006400 | 1.0006400 | FO( 9,3,2)
A=) | : ) :
A-3 | Pu-2414D , soil density = 1.0 g/cetsd, thickness = .15 & | 9.010£-01 | 9.010€-01 | FD{10,1,1)
A-3 | Pu~2414D , soil density = 1.0 g/cassd, thickness = 0.5 m | 1.0006+00 | 1.0006400 | FD(10,2,1)
A3 ) Pu-2414D , soil density = 1.0 g/cess3, thickness = 1.0 9 | 1.000E+00 | 1.000£400 | FD{10,3,1)
A<3 | Pu-241¢D , soil density = 1.8 g/cetsld, thickeess = .15 e | 9.830E-01 | 9.830E-01 | FD{10,1,2)
A-3 | Pu-241+D , soil demsity = 1.8 g/cets3, thickness = 0.5 & | 1.000E+00 | 1,0006400 | FD(10,2,2)
A-3 | Pu-24140 , soll density = 1.8 g/cessd, thickness = 1.0 a | 1.000E400 | 10006400 | FD(10,3,2)
A3 | : | '
A-3 | Pu-242 , soil density = 1.0 g/cess3, thickness = .15 a | 9.600€-01 | 9.6006-01 | FO(12,1,1)
A-3 ) Pu-242 , soil density = 1.0 g/cass3, thickeess = 0.5 8 | 1.000E+00 | 1.0006400 } FD(12,2,1)
A=) | Pu-242 , soil density = 1.0 g/cets3, thickness = 1.0 @ | 1.0006+00 | 1,0006+400 | FO(12,3,1)
A<3 | Pu-242 , soil density = 1.8 g/cett3, thickness = .15 & | 1.000E+00 | 1.000E+00 | FD(12,1,2)
A-3 | Pu-242 , soil density = 1.8 g/cetsd, thickness = 0.5 e | 1.0006+00 | 10006400 | FO(12,2,2)
A-3 | Pu-242 , soil demsity = 1 B g/cessd, thickness = 1.0 m | 1.000E400 | 1.000£¢00 E F0(12,3,2)
a'3 : : : '
A<3 | Ra-226+D , soil demsity = 1.0 g/cmx23, thickness = .15 2 | 6.300E-01 | 6.300€-01 | FD(13.1,1)
A<3 | Ra-20640 , soil demsity = 1.0 g/cesrd, thickness = 0.5 8 » | 9.2006-01 | ©.200€-01 | FO(13,2,1)
A-3 | Ra-226%D , soil demsity = 1.0 g/cossd, thickness = 1.0 8 | 1.000E+00 | 1.0006400 | FD(13,3,1)
43 | Ra-2264D , soil demsity = 1.8 g/cassd, thickness = .15 & | 8,5006-01 | 8,500€-01 | FO(13,1,2)
A-3 | Ra-2264D , soil density = 1.8 g/cesrd, thickness = 0.5 8 | 1.000E400 | 1.000E+00 | FO(13,2,2)
A-3 | Ra-226%D , soil deasity = 1.8 g/cessd, thickness = 1.0 m | 1.000£+¢00 | 1.002€+00 ; FD(13,3,2)
A-3 | | ) '
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Dose Conversion Factor (and Related) Parameter Summary (continued)

! | Current | | Paramater
Aenu | Parameter  value | Default | Name
..... R e B L T T PRI S
A-3 | Ra-22840 , sofl density = 1.0 g/cessd, thickness = .15 8 | 6.800E-01 | &.800E-01 | FD(14,1,1)
A1 | Ra-228+0 , soil demsity = 1.0 g/cassd, thickness = 0.5 & | 9.700E-01 | 9.7006-01 | FO(14,2,1)
A<3 | Ra~2284D | soil density = 1.0 g/cessl, thickness = 1.0 m | 1.000E400 | 1.000E¢00 | FD(14.3,1)
A=3 | Ra-2284D , soil density = 1.8 g/cwtsd, thickness = .15 e | 8.5006-01 | 8.5006-01 | FO{14,1,2)
A-3 | Ra-2284D , soil density = 1.8 g/cetsd, thickness = 0.5 & | 1.000E400 | 1.000E+00 | FO(14,2,2)
A=1 | Ra-228+0 , soil demsity = 1.8 g/cessd, thickness = 1.0 a | 1.000E400 ! 1.000E+00 | FD(14,3,2)
3 / : ;
A-3 | Th-228¢D , soil demsity = 1.0 g/cess), thickness = 1S e | 6.1006-01 | 6.1006-01 | FO(15.1,1)
A-3 | Th=2284D , soll demsity = 1.0 g/cesad, thickness = 0.5 a | 9.400E-01 | 9.400E-01 | FD(15,2,1)
A=) | Th-22840 , soil demsity = 1.0 g/cess3, thickness = 1.0 m | 1.0006400 | 1.0006+00 | FO(15,3,1)
A<3 | Th-2284D | soil demsity = 1.8 g/cesx3, thickness = 1S9 | 7.5006-01 | 7.5006-01 | FO(15,1.2)
A=3 | Th-228+0 , soil density = 1.8 g/ces3, thickness = 0.5 o | 1,000E¢00 | {.0006+00 | FO(15,2,2)
A-3 | Th-228¢D |, soil demsity = 1.8 g/casnd, thickness = 1.0 9 | 1.0006400 | 1.0006400 | FD(15,3,2)
A3 : ; !
A3 | Th-2294D , soil demsity = 1.0 g/cwss3, thickness = .15 @ | 6.500E-01 | 6.500E-01 | FD(16,1,1)
A-3 | Th-229¢0 , soil density = 1.0 g/cessd, thickness = 0.5 o | 9.5006-01 | 9.5006-01 | FO(16,2.1)
A3 | Th-229+D , soil demsity = 1.0 g/cess3, thickness = 1.0 @ | 1.0006400 | 1.000€+00 | FO(18,3,1)
A~3 | Th-229¢0 , soil density = 1.8 g/cessd, thickness = 15w | 8.5006-01 | 8.5006-01 | FO(16,1,2)
A-3 | Th-2294D , soil density = 1.8 g/cesad, thickness = 0.5 8 | 9.9006-01 | 9.900E-01 | FD(16,2,2)
A<3 ) Th-2294D , soil demsity = 1.8 g/cassd, thickness = 1.0 a | 1.0006400 | 1.0006+00 | £D(16,3,2)
A3 ) : i y
A-3 | Th-230 , soil demsity = 1.0 g/cessd, thickness = .15 a | 9.3006-01 ) 9.300E-01 | FO(17.1,1)
A=3 | Th-230 , soil density = 1.0 g/cmes3, thickness = 0.5 8 | 1.000E+00 | 1.000€+00 | FD(17,2,1)
A-3 1 Th-230 , soil density = 1.0 g/ces23, thickness = 1.0 a | 1.0006¢00 | 1.000€+09 | F0(17,3,1)
A=3 | Th=230 , soil density = 1.8 g/cers3, thickness = {58 | 1.000E400 | 1.000E+00 | FD(17,1,2)
A=3 5 Th=230 , soil demsity = 1.8 g/cmssd, thickness = 0.5 a8 | 1,0006¢00 | 1,000€+00 | FD(17,2,2)
A-3 | Th-230 , soil density = 1.8 g/cwsa3, thickness = 1.0 | 1.000E400 | 1.000€400 | FD(17,3,2)
A3 | : ; :
A<3 1 Th-232  , soil density = 1.0 g/catsd, thickness = .15 » | 9.500E-01 | 9.500E-01 | FD(16.1,1)
A-3 | Th-232 | soil demsity = 1.0 g/cass3d, thickness = 0.5 & | 1.0006+00 | 1.0006¢00 | FO(18,2,1)
A-3 | Th-232 , soil demsity = 1.0 g/cess3, thickness = 1.0 8 | 1.000E+400 | 1.000E400 | F(18,3,1)
A<3 1 Th-232  , soil demsity = 1.8 g/zassd, thickness = .15 @ | 1.000E400 | 1.0006+00 | Fp(18,1,2)
A<3 | Th-232 , soil density = 1.8 g/cevs3d, thickness = 0.5 o | 1.0006+00 | 1.000E400 | FD(18,2,2)
A-3 | Th-232 | soil densily = 1.8 g/ces33, thickness = 1.0 0 | 1.000E+00 | 10006400 | FO(18,3,2)
A3 : ) "
A-3 | U-233 , soil density = 1.0 g/cas23, thickness = .15 @ | 9.6006-01 | 9.600E-01 | FO{19,1,1)
A-3 | U-233  , soil density = 1.0 g/cest3, thickness = 0.5 8 | 1.0006400 | 1.000£+00 | FD(19,2.1)
A3 1 U-233  , soil density = 1.0 g/cattd, thickness = 1.0 & | 1,0006400 | 1.000€+00 | FO(19,3,1)
A-3 1 U723 soil density = 1.8 g/cetsd, thickeess = .15 @ | 10006400 ) 1.000E+00 | FD(19,1,2)
A3 | 0=233  , soil density = 1.8 g/cessd, thickness = 0.5 a | 1.000E+00 | 1.0006¢00 | FD{19,2,2)
A-3 | U233, soil density = 1.8 g/cetsd, thickness = 1.0 9 | 1.000E+00 | 1.000E400 | FD(19,3,2)
A3 ) : H H
A<J | U-234 | soil density = 1.0 g/cets3, thickness = .15 | 9.000E-01 | 9.000E-01 ) FD(20.1,1)
A<3 1 U-23  , soil demsity = 1.0 g/cwstd, thickness = 0.5 @ « | 1.0006400 | 1.0006+00 | FD(20,2,1)
A-2 | U234, soil density = 1.0 g/cess3, thickness = 1.0 m | 1.0006400 | 1.000£400 | FD(20,3,1)
A<) 1 U-234 | soll demsity = 1.8 g/catsd, thickness = .15 m | 1.0006+00 | 1.0006400 | FD(20,1,2)
&-3 | U234 | soil density = 1.8 g/cess3, thickness = 0.5 8 | 1.000E400 | 1.0006400 | FD(20,2.2)
A=3 | U2 | soil density = 1.8 g/cessd, thickness = 1.0 @ | 1.0006¢00 | 1.0006+00 | FD(20,3,2)
A3 ) : \ :
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Dose Conversion Factor {and Related) Parameter Summary (continued)

| i Curremt | | Parameter
Heny | Paraneter L Value | Default | Name
e e e L L T P T DD T IET SPURMp ) THp Ry R
A3 | U254 | soll density = 1.0 g/cess3, thickness = 15 a | 8,7006-01 | 8.7006-01 | FD(21.1,1)
A-3 | U-23%+0 ., soll density = 1.0 g/cest3, thickness = 0.5 & | [.0006+00 | 1.0006+00 | FO(21,2.1)
A=3 | U-2354D , soll density = 1.0 g/cestd, thickness = 1.0 @ | 10006400 | 1.0006+00 | FD(21.3.1)
A3 | U-235¢D , soil density = 1.8 g/cassd, thickness = 15w | 1.0006+00 | 1.0006400 | FO(21,1,2)
A-3 | U-2354D | soil density = 1B g/cmeed, thickness = 0.5 & | 1.000E+00 | 1.000E+00 | FD(21,2,2)
A-3 1 U-235+0 | soil density = 1.8 g/cassd, thickness = 1.0 a | 1.000E+00 | 1.0006+00 | FD{21,3,2)
A3 - ! i
A<3 1 U-23%  , soll density = 1.0 g/cestd, thickness = 15w | 9.400E-01 ; 9.4006-01 | FD(22,1.1)
A=3 [ U-23%  , soil demsity = 1.0 g/cessd, thickness = 0.5 @ | 1.000E400 | 1.000E+00 | FD{22,2,1)
A3 1 U238 soil density = 1.0 g/cest3, thickness = 1.0 a | 1.0006+00 | 1.000€+00 | FD(22,3,1)
A-3 | U-236  , soil demsity = 1.8 g/cawsd, thickness = 158 | 1.000E+00 | 1.0006+00 | FD(22,1,2)
A<3 1 U-236 , soil density = 1.8 9/cassd, thickness = 0.5 | 1.000E+00 | 1.0006400 | F0(22,2,2)
A% L U-23¢ , soll density = 1.8 g/cms13, thickness = 1.0 | 1.0006400 | 1.000£400 | FD(22,3,2)
Al : ! }
A=3 1 U-2384D , soil density = 1.0 g/cessd, thickness = .15 8 | 7.800E-01 | 7.800E-01 | FD{23,1,1)
A3 U-208+0 , soil density = 1.0 g/cmead, thickness = 0.5 | 1.0006+00 | 1.000€+00 | FO(23,2,1)
A3 | U-238+0 , s01) density = 1.0 g/cessl, thickness = 1.0 a | 1.000E+00 | 1.0006+00 | FD{23,3.,1)
A3 | U-23840 |, soil density = 1.8 g/cessd, thickness = 15 e | 8.8006-01 | 8.800E-01 | FO(23,1,2)
A-3 | U-208+0 , soil density = 1.8 g/cesed, thickness = 0.5 a | 1.000E+00 | 1.0006400 | FD(23,2,2)
A< | U=23840 , soil density < 1.8 g/cesrd, thickness = 1.0 a | 1.0006+00 E 1,0006+00 | F0(23,3,2)
B<1 | Dose convérsion factors for inhalalion, area/pCi: \ A \
B-1 | Ac-221%D | 6.700E400 | 6.700£+00 | OCF2( 1)
B-1 | Aa-24) i 5.2006-01 | 5.2006-01 | DCF 2)
B-1 | Cs-1374D \ 3.200€-05 | 3,2006-05 | DCF2A 3)
8-1 | Np-23740 | 4.900E-01 | 4.900E-01 | DCF2 4)
8-1 | Pa-2ll | 1.300E+00 | 1.300E+00 | DCF2( 5)
B-1 | Pb-210+0 | 2.1006-02 | 2.1006-02 | OCFY( &)
B-1 | Pu-238 | 4,600E-01 | 4.600E-01 | DCF2( 7)
8-1 | Py-239  S.100€-01 | 5.100E-01 | OCF2{ 8)
B-1 | Py-240 : 5.1006-01 | §.100E-01 | OCF2( 9)
81 | Pu-idle | 1.0006-02 | 1.000€-02 | OCF2(10)
81 | Pu-202 | 4.800E-01 | 4.B00E-01 | DCF2(12)
B-1 | Ra-226+0 | 7.900€-03 | 7.900E-03 | OCF2(13)
8-1 | Ra-22640 | 4.5006-03 | 4.500€-03 | DCF2(14)
8-1 | Th-228+D | 3.100E-01 | 3.100€-01 | OCF2(15)
81 | Th-2094D | 2.000£400 | 2.0006+00 | DCF2(16)
8-1 | Th-220 | 3.2006-01 | 3.200€-01 | DCF2A17)
B-1 | Thad | 1.6006+00 | 1.600E+00 | DCF2(18)
8-1 | U2 | 1.300€-01 | 1.300€-01 | OCF2(19)
B-1 | U-2M | 1.3006-01 | 1.3006-01 | DCF2(20)
81 | U-2354D | 1.2006-01 | 1.200€-01 | OCF2(21)
g1 | U-236 i 1,200€-01 | 1.2008-01 | DCF2(22)
B-1 | U-2384D « | 1.2006-01 | 1.2006-01 : DCFa(23)

] I '

1 | ) ]
D1 | Dose conversion factors for ingestion, arem/pCi: H | "
D=1 |} Ac-2274D | 1.5006-02 | 1.500E-02 | DCF3( 1)
0-1 | Ae-24) ' 4, 5006-03 | 4.500€-03 : DCFI( 2)
D<1 | Cs-1374D | 5.0006-05 | 5.000E-0% | DCF3( 3)
0=1 ! Np-23740 | 3.9006-03 | 3.900€-03 | OCF3( 4)
D1 | Pa-23l | 1.100€-02 | 1.1006-02 | DCF3( §)
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. . Cyrreat | . Parameter
Neny | Paraneter . Value | Default | Name
..... L T e T LY T P T T Tr R e pps
D=1 | Pb-210¢ 6. J006-03 | 6,700E-03 | OCF3( &)
0-1 | Py-239 | 3.800€-03 | 3.800E-03 | OCF3{ 7)
D<1 | Pu-239 , 4.300E-03 | 4,300E<03 | DCF3( 8)
P=1 | Pu-240 | 4.3006-03 | 4.3008-03 | OCFI 9)
D-1 | Pu-241+0 | B.600E-05 | 6.6006<05 | DCF3(10)
D=1 | Pu-242 . 4, 100€-03 | 4.100€-03 | OCF3(12)
D=1 | Ra-226+D | 1.100€-03 | 1.1006-03 | DCF3(13)
0-1 | Ra-228+0 i 1.2006-03 | 1,2006-03 | DCFI(14)
D=1 | Th-2284D i 7.5006-04 | 7.500£-04 | DCF3(15)
D=1 | Th=229%0 , 4.300E-03 | 4,3006-03 | OCF3(16)
D-1 | Th-230 i 5.300€-04 | 5,3006-04 | OCF3(17)
D=1 | Th-232 i 2.800€-03 | 2.800E-03 | OCF3(18)
D=1 | U-233 , 2.700E-04 | 2.7006-04 | DCF3(19)
0-1 | U=2M i 2,6006-04 | 2.6006-04 | OCF3(20)
D=1 | U-235+D i 2.500E-04 | 2.500E-04 | DCF3(21)
0-1 | U-23% ¢ 2.500E-04 | 2.500E-04 | OCF3(22)
D-1 | U-2384D | 2.500E-04 | 2.500E-04 | DCF3(23)
D-34 | Food tramsfer factors: : ) .
D-34 | Ac-22740 , plant/soll concentration ratio, disensionless | 2.5006-03 | 2.500€-03 | RTF( 1,1)
D-34 | Ac-22740 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2,0006-05 | 2.000£-05 ! RYF( 1,2)
0-34 | Ac-227%0 , ailk/livestock-intake ratio, (pCi/L)/(pCi/d) i 2.0006-05 | 2.000£-05 | RTF( 1,3)
D34 | \ i i
0-34 | Ae-241 , plant/goil concentration ratio, dimensionless | 1.000€-03 | 1,0006-03 | RTF( 2.1)
0<34 | Am-241 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 5.0006-05 | 5.000€-05 | RTF( 2,2)
D-24 | Am-241 , eilk/livestock-intake ratio, (pCiZL)/(pCizd) , 2.000E-06 | 2.0006-06 | RTF( 2,3)
D-34 | i ! .
0-34 | Cs-13740 , plant/soil concentration ratio, dimensionless | 4.0006-02 | 4.0006-02 | RYF( 3,1)
D-24 | Cs-1374D , beef/livestock-intake ratio, (pCi/kg)/(pCiszd) | 3.000£-02 ! 3.0006-02 | RIF( 3,2)
0-34 | Cs-137+0 , ailk/livestock-intake ratio, (pCiZL)/(pCizd) i 8.0006-03 | 8,0006-03 | RTF( 3,3)
0-34 | i ' h
0-34 | Np-2374D , plant/soil concentration ratio, dimensionless | 2.0006-02 | 2.0006-02 | RTF({ 4,1)
D-34 | Np-237¢D , beaf/)ivestock-intake ratio, (pCi/kg)/(pCizd) | 1.000E-03 | 1.000E-03 | RYF( 4,2)
0-34 | Np-23740 , ailk/livestock-intake ratio, (pCi/L)/(pCizd) | §.000€-06 | 5.000£-06 | RTF( 4,3)
D-34 | ' | !
0-34 | Pa-231 , plant/soll concentration ratio, disensionless | 1.000€-02 | 1.000€-07 | RTF( §,1)
0-34 | Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 5.0006-03 | S.000E-03 | RYF( 5,2)
0-34 | Pa-231 | wilk/livestock-intake ratio, (pCi/t)/(pCisd) | 5.000€-06 | 5.0006-06 | RTF( 5,3)
0-3 | \ ! \
0-34 | Pb-210¢0 , plant/soil concentration ratio, disensionless | 1.000€-02 | 1.0006-02 | RTF( 5,1)
D34 | Pb-2104D , beef/livestock-intake ratio, (pCiskg)/(oCizd) | 8.000E-04 | 8,000E-04 | RIF( 6,2)
D-34 | Pb-21000 , milk/livestock-intake ratio, (pCi/L)/(pCizd) | 3.000E-04 | 3.0006-04 | RTF( 6,3)
D34 | H ' i
034 | Py-238 , plant/soil concentration ratio, dimensionless . | 1.0006-03 | 1.0006-03 | RTF( 7,1)
D34 | Pu-238 , beef/livestock-intake ratio, (pCizkg)/(pCizd) | 1.000E-04 | 1.0006-04 | RTF( 7,2)
0-34 | Pu-238 , wilk/livestock-intake ratio, (pCi/L}/(pCizd) | 1.060E-06 | 1.000E-06 | RYF( 7,3)
D-34 | ) i 1
0-34 | Py-239 , plant/soil concentration ratio, dimensionless | 1.000€-03 | 1,0006-03 | RTF( 8,1)
D-34 | Pu-239 , beef/livestock-intake ratic, (pCiskg)/(pCizd) | 1,0006-04 | 1.0008-04 | RTF( 8,2)
D=34 | Pu-235 , milk/livestock-intake ratio, (pCiZL)ApCizd) \ 1.0006-06 | 1.0006-06 | RTF( 8,3)
D34 | i - '
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’ .............................................................
 Pu-240 | plant/soil concentration ratic, dimensionless
| Py-240 |, beef/livestock-intake ratis, (pCiskg)/(pCi/d)
 Pu-240  , wilk/livestock-intake ratie, (pCist)/{pCisd)
i Pu-2414D | plant/soll concentration ratio, dimensionless
i Pu-241+D . beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
i Pu-2414D , wilk/livestock-intake ratis, (pCi/L)/(pCizd)
| Pu-2642 , plant/seil concentration ratio, dimensionless
i Pu-242 , beef/livestock-intake ratio, (pCi/kg)/ipCizd)
 Pu-242  , amilk/livestock-intake ratio, {pCi/t )/(pCisd)
, Ra-2264D |, plant/soil concentration ratio, dimensionless
| Ra-226+0 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
| Ra-2264D ., milk/livestock-intake ratio, (pCi/L)/(pCizd)
I

i Ra-2284D , plant/soil concentration ratio, dimensionless
{ Ra-228+0 , peef/livestock-intake ratio, (pCi/kg)z(pCisd}
i Ra<2284D , wilk/livestock-intake ratio, (pCi/L)/(pCi/d)
 Th=228+D |, plant/soil concentration ratio, dimensionless
| Th-228+0 , beef/livestock-intake ratio, (pCi/zkg)/(pCizd)
| Th-2284D , milk/livestock-intake ratio, (pCi/L)/(pCizd)
i

; Th=22940 |, plant/soil concentration ratio, dimensionless
i Th=229+0 , beef/livestock-intake ratio, (pCi/kg)/(pCisd)
v Th=2294D |, milk/livestock-intake f1otis, (ofizZL M(pCi/d)
. Th-230 | plant/soil concentration ratio, disensionless
i Th-230 , beef/livestock-intake ratio, (pCizkg)/(pCi/d)
'V Th=230  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)
 Th-232 , plant/soil concentration ratio, dimensionless
| Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
L Th-232  , milk/livestock-intake ratio, (pCi/L M{pCi/d)
| =233, plant/seil concentration ratio, dimensionless
1 U=233  , beef/livestock-intake ratio, (pCi/kg)/(pCisd)
U233, milksLivestock-intake ratio, (pCi/L )/(pCizd)
. U=23¢ |, plant/soil concentration ratio, dimensionless
A , beef/livestock-intake ratio, {pCiZkg)/(pCi/d)
P U230, eilk/livestock-intake ratio, (pCi/L)/(pCizd)
i

| U=2354D , plant/soil concentration ratio, dimensionless
P U=235¢0 |, beef/livestock-intake ratio, (pCiskg)/(pCizd)
| U-238¢D |, wilk/livestock-intake ratio, (pCi/L)/(pCizd)
VU236  , plant/soil concentration ratio, dimensionless
' U-236  , beef/livestock-intake ratio, (pCi/kg)/{pCizd)

| U-23

Dose Conversion Factor (and Related) Parameter

. milk/livestock-intake ratio, (pCi/L)/(pCi/d)
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1.000E-03
1.000E-04
1.000E-06

1.000E-03
1.000€ -04
1.000E-0¢

1.000E-03
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1,000E-06

4.000E-02
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1,000E-03

4 .000E-02
1.000€-03
1.000E-03

1.000E-03
1.000€-04
5.000E-06

1.000€-03
1,000E-04
5.000E-06

1.000E-03
1.000E-04
5.000£-0¢

1.000€-03
1.000€-04
5.000E-06

2.500E-03
3.4006-04
6 .000E-04

Default

...........

1.000E-03
1.0006-04
1.000E-06

1.006£-03
1.000€-04
1.000E~06
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Parameter
Newe
RTF( 9,1)
RTF( 9,2)
RIF( 9,3)

RTF(10,1)
RTF(10,2)
RTF(10,3)

RTF(12,1)
RTF(12,2)
RTF(12,3)

RTF(13,1)
RTF(13,2)
RTF(13.3)

RTF(14,1)
RTF(14,2)
RTF(14,3)

RTF(15,1)
RTF(15,2)
RTF(15,3)

RTF(16,1)
RTF(16.2)
RTF(16,2)

RTF(17,1)
RTF(17,2)
RTF(17,3)

RTF(18,1)
RTF(18,2)
RTF(18,3)

RIF(19,1)
RTF(19,2)
RTF(19,3)

RTF(20,1)
RTF(20,2)
RTF(20,3)

RTF(21,1)
RTF(21,2)
R7F(21,3)

RTF(22,1)
RTF(22,2)
RTF(22,3)
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Dose Conversion Factor (and Related) Parameter Summary (continued)

Parameler

. plant/soil concentration ratio, dimensionless
, beef/livestock-intake ratio, (pCiskg)/(pCisd)
, milk/Livestock-intake ratio, (pCi/L )/ pCi/d)

U-238+0
U-238+D

Bioaccusulation factors, fresh water, L/kg
ac-22740 , fish
Ac-227+D , crustacea and mo)jusks

am-2al |, fish
Am-241 |, crustacea and mollusks

(513740 , fish
Ce-1374D | ¢rustacea and sollusks

Np-23740L |, Tish
Np-237+0 | crystacea and mollusks

Pa-231 , fish
Pa-231 , crustacea and mollusks

Pb-2104D , fish
Pb-21040 , crustacea and wollusks

Py-238  , fish
Pu-238 , crustacea and mollusks

Pu-239  , fish
Py-239 crustacea and mollusks

Pu-240 |, tish
Pu-240 crustacea and mollusks

fish
crustacea and wollusks

Pu-2414D
Pu-24140

P-242  , fish
Pu-242 crustacea and mollusks

Ra-22640
Ra-22640

fish
crustaces and mollusks

Ra-228+0 , fish
Ra-228+D , crustaces and mollusks

Th-228+D , fish
Th-22840 , crustacea and mollusks

Th-229+0 , fish
Th-2294D , crustacea and wollusks

e A O i g s i b M

Current
Value
2.500E-03
3.4008-04
6.000E-04

1.500£+01
1.000E+03

3,000E+01
1.000£+03

2.000E403
1.000E+02

3.000£+0!
40006402

1.000€+01
1.100£402

3.000£402
1.000€+02

3.000€+01
1.0008 02

3.000€+01
1,000€+02

3.000€+0)
1.000E+02

3.000£+01
1.000€+02

3.000€+01
1.000£+402

£.000E+01
2 .500£4+02

5.000€+01
2.500E402

1.000E+02
50008 +02

1.0006+02
5.000E+02

|
1
i
i
+
]
!
'
U
¥
'
|
i
1
!
I
'
]
'
L
|
|
'
|
'
!
1
)
'
i
|
]
&
i
'
i
)
i
|
i
'
1
1
1
)
i
'
1
1
i
I
1
'
i
!
]
]
'
|
!
]
'
]
|
|
1
1
I
i
'
i
1
1
§
'
'
i
'
i
i
1
1
i
L]
i
'
1
]
i
|
|
i
4
'
i
'
I
i
3
1
'

]
1
1
i

Default

............

1.500¢+01
1.000€+03

3.000E+01
1.000€+03

2.000€+03
1.000E+02

3.000E+01
4 .000€+02

1.000€401
1.100E402

3.000E+02
1.0006+02

3.000€ +01
{ .000E+02

3.000£+01
1.000£+02

3.000€+01
1.000€+02

3.000E+01
1.0008402

3.000€+01
1.000£+02

5.000E+01
2.5006402

5.000E +01
2.500£402

1.000€+02
5.000€+02

1.000€+02
5.000E+02

)
]
|

4
i
1

1
i
'
[

L]
'
i
i
]
)
!
1

]
L]
1)
)
1
i
L]
1
i
¥
i
i
i
i
i
|
i
i
'
I
i
'
)
|
'
]
i
'
i
1
]
'
i
i
t
!
L)
L]
'
|

'
]
'
]
'
'
'
'
!
'
1
1

L]
i
1
'

Parameter
Nape
RTF(23,1)
R1£(23,2)
RTF{23,3)

BIOFACL 1,1)
BIOFAC( 1,2)

BIOFAC( 2.1}
BIoFacl 2,2)

BIOFAC( 3.1)
BIOFAC( 3,2)

BIOFAC( 4,1)
BIOFAC( 4,2)

BIOFAC( 5,1)
BIOFAC( 5,2)

BIOFACT 6,1)
BIOFAC( 6,2)

BIOFAC 7.1)
BIOFAC( 7,2)

BI0FAC( 8,1)
BIOFAC( 8,2)

BIOFAC( 9,1)
BlOFAC( 9,2)

BloFAC(10,1)
BIOFAC(10,2)

B10FAC(12,1)
BIOFAC(12,2)

BIOFAC(13.1)
BIOFAC(13,2)

BIOFAC(14,1)
BIOFAC(14,2)

BIOFAC(15,1)
BIOFAC(15,2)

BIOFAC(16,1)
BIOFAC(16,2)
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Sumeary © RESRAD: PAWLING-AVERAGE ORISE DATA & LOWER KD VALUES
File  © BIPANLIN.OR3

Dose Conversion Factor {and Related) Parameter Susmary (continued)

: i Current | | Paraseter
Meny | Parameter . Value | Default | Wame
..... R R P T PP TTS TR TR pupup e
D-5 | Th-230 , fish i 1.000E¢02 | 1,000£+402 | BIOFAC(17,1)
D-5 | Th=230 , crustacea and mollusks | 5.000E+02 | 9.000E+02 | BIOFAC(17.2)
p-5 | ! / .

p-8 | Th=232 , fish i 1.0006402 | 1.000E+02 | BICFAC(18,1)
0<% | Th-232 , crustacea and mollusks | 5.000E402 | 5.000E+07 | BIOFAC(18,2)
0-5 | H 1 1

D~5 | U-233 , fish . 1.000E401 | 1.000E401 | BIOFAC(19,1)
0<% | U-232  , crustaces and mollusks | §.0006401 | 6.000E+01 | BIOFAC(19,2)
0-5 | 1 : '

D-§ | u-23¢ , fish i 1.0006401 | 1.000E+01 | BIOFAC(20,1)
D=5 ! U234, crustacea and mollusks | 6.000E+01 | 6.000£+01 | BIOFAC(20,2)
-5 | ‘. " |

D=5 | U-235¢D ., fish . 1.000E401 | 1.000E+01 | BIOFACI.:,.,
D=8 | U=235¢D , crustaces and mollusks | 6.000E+01 | 6.000E+01 | BIOFAC(21,2)
D=5 | ; ‘ H

0-5 | U-236 . fish | 1.000E+01 | 1.000E+01 | BIOFAC(22,1)
D-5 | U-23 , crustacea and mollusks | 6.0006401 | 6.000E+01 | BIOFAC(22,2)
-5 | : ' H

D=5 | U-238+D , fish | 1.000E+01 | 1.000E+01 | BIOFAC(23.1)
D=5 | U-2384D , crustacea and wollusks . 6.000E401 | 6.000E+01 | BIOFAC(23,2)

RIS TN IR NI R RN S I RS IS IR TSNS AS AN NIRRT ARSI EERD

PPN,

- BRI NN ENG EIREEE



" Residual Radioactivity Program, Version 5.00
Sumsary © RESRAD: PAWLING-AVERAGE ORISE DATA & LOMER KD VALUES

File

RO11

" BIPANLIN.ORY

Parameter

Area of contaminated zone (wes?)
Thickness of contaminated 20ne (@)
Length parailel to aquifer flow ()
8asic radiation dose limit (avem/yr)
Tiwe since placesent of material (yr)
Times for calculaticns (yr)

Times for calculations (yr)

Tises for calculations (yr)

Times for calouls!ions (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calcuiations (yr)

Times for calculations (yr)

Initial principal ragionuclide (pCi/g):
Initiai principai radionuclide (pCizg):
Initial principal radionuclide (pCisg):
Initial principal radionuclide (pCi/g):
Initial principal radionuclide (pCi/g):
Initial principal radionuclide (pCisg):
Initial priscipal radionuclide (pCi/g):
[nitial principal radiosuclide (pCisg):

. Initial erincipal radionuclide (pCi/g):
Concentretion in groundwater  {pCisL )
. Concertration in groundwater (pCi/):
Concentration in groundwater (pCi/L):
Cancentration in groundwater (pCi/L)
Concentration in groundmster  (pCi/L):
Concentration in groundwater (pCi/L )
Concentration in groundwater (pCi/L,
. Concentration in groundwater (pCi/L}:
Concentration i» groundwater (pCi/L):

Cover depth (o

Density of cover material (g/cess3)
Cover depth erosion rate (w/yr)
Density of contaminyted zone (g/cassd)
Contaminated zove erosion rate (m/yr)
Contaminated rone total porosity
Contaminated zone effective porosity

03712/

09:18

Page 11

Site-Specific Parameter Summary

Ae-24]
{s-137
Pu-238
Pyu-239
Pu-240
Py~241
Py-242
U-23%

U-238

An-24)
Cs-137
Pu-238
Py-239
Py-240
Pu-241
Py~-242
U-23%

U-238

Contaminated zone hydraclic conductivity (w/yr)

Contaminated zone b parameter
Humidity in air (g/mes3)
Evapotranspiration coefficient
Precipitation (a/yr)
Irrigation (w/yr)

Irrigation pode

ROI3 | Runoff coefficient
RO13 | Watershed area for nearby stream or pond (w2e2)

)

User |
Input | Default
Y | Baa iy
. 2.000E+03 | 1,000E404
¢ 1.0006+00 | 2.000£+0¢0
4 5006401 | 1.000E¢02
3.000€£+01 | 3.000€+01
0.000E400 | ©,000E+00
1.000€400 | 1.DOOE+00
3.000E+00 | 3 00OE+00
1.000€E+01 | 1.G00E+01
3.000€401 | 3.000€401
10006402 | 1.000€402
3.000E402 | 3.000E+02
1 .000E+03 | 1.000E+03
3.0006403 | 3.000E+03
1.000E+04 | 1,000E+04
1.070E-01 | 0.000E+00
3,.505E-01 | 0.000E+00
1.720E-01 | 0.000E+00
2.130£-01 | 0.000E+00
2.006E-02 | 0,0006+00
5.000E-03 | 0.000£400
4 .G00E-04 | 0.,000€+00
1,000£-01 | 0.000E+00
8.420€-01 | 0.000E+00
nol used | 0.000E+00
not used | 0.000£+00
not used | 0.000E+00
not used | 0.000E+00
not used | 0.000E+00
not uwsed | 0.000£+00
not used | 0.000E+00
not ysed | 0.000£+00
not used | 0.000E+00
0.000E+00 | 0.000E+00
not used | 1 500£+00
not used | 1.000£-03
1.500€+00 | 15006400
6.000E-04 | 1.000E-03
4.000E-01 | 4.000£-01
2.000E-01 | 2.000E-01
1.000€+01 | 1.000E+01
5.300E400 | 5.300£+00
not used | B.000E+00
8 540E-01 | 5.000E-01
1.020€400 | 1.000£+00
0.000E+00 | 2.000E-01
overhead | overhead
3.000E-01 | 2.000£-01
4 600E+06 | 1.000E+06

Uged by RESRAD

...............................

g e S i G | (i Nl A g S o O T i it i Rt U, A e i A e e O i | B i g O e i, e i, A o - iy o Al . g A Y

Paraseter
Name
AREA
THICKO
LCIPAG
8RLD
11
i 2)
¥ 3)
4
I 5)
i 8)
K7
I 8)
I 9)
1(10)

si 2)
s1( 3)
$i{ 7)
Si( &)
$i( 9)
51(10)
$1(12)
si(2t)
$1423)
NI 2)
W 3
Wl 7
Wi 8)
Wil 9)
W1(10)
wi(12)
wi(21)
N(23)

COVERO
DENSCY
vev
DENSCL
Vi1
L2#]
1094
HCCZ
BC1
HUN1D
EVAPTR
PRECIP
k1
1011CK
RUNOFF
WAREA
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Suesary : RESRAD: PAWL ING-AVERAGE ORISE DATA § LONER KD VALUES

File

¢ BrPANLIN.OKD

Site-Specific Parameter Susmary (continued)

Parameter

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

Accuracy for water/soll computations

bensity of saturated zome {g/cmes3)
Satyrated zone total porosity

Saturated zone effective porosity

Saturated zone hydraulic conductivity (a/yr)
Saturated 2ome hydraulic gradient

Saturated zone b parameter

Water table drop rate (w/yr)

{ Well pump 1ntake depth (w below water table)

Model: Nondispersion (WD) or Mass-Balance (MB)
Individual's use of groundwater {ast3/yr)

Nusber of unsaturated zone strata

Unsat, zone 1, thickness (a)

Unsat. zome 1, soil density {g/cessd)

Unsat. tone 1, total porosity

Unsat, zone 1, effective porosity

Unsal. zone 1, soil-specific b paraseter
Unsat, zome 1, hydraulic conductivity (a/yr)

Distribution coefficients for Ae-241
Contaminated zone (cestd/g)
Unsaturated zone | (cmssd/g)
Saturated zone (cmstd/g)

Leach rate {/yr)
Solubility constant

Distribution coefficients for (s-137
Contaminated zone (cas2ld/g)
Unsaturaled zone 1 (cmstl/g)
Saturated zome (cessd/g)

Leach rate (/yr)
Solubility constant

Distribution coefficieats for Py-238
Contaminated zone (cmr3/g)
Unsaturated zone 1 (cessd/g)
Saturated zone (cets3/g)

Leach rate (/yr)
Solubility comstant

Distribution coefficients for Pu-239
Contaminated zone (cattd/g)
Unsaturated zone | (ces1d/g)
Saturated zone (cessi/q)

Leach rate {/yr)
Solubility comstant

User

Input Default

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

:
+
1,5006400 | 1.500£400
¢ .0006-01 | 4.000€-01
i 2,000E-01
| 1.0008+02
i 2.000E-02
1 §.300€+00
i 1.000E-03
i 1,000€+01

| ND

2.500€+02

2.000E-01
1.000£402
2.000E-02
£.300€+00
& DOOE-04
1.000€+01
ND
ot used

1
4 .000E+00
1.500£+00
4.000E-01
2.000£-01

o
]
:
]
i
t
5, 300E 400 |
:
1
1
)
1
\
1

4 .000E+00
1.500€+00
4.000E-01
2.000€-01
5.300E+00

1,000E+01 | 1,000€+01

1.500E403 | 2.000E+01
1.9006403 | 2.000£+01
1.900E403 | 2.000E+01
0.000E+00 | 0.000E+00
¢.000E+00 | 0.000E+00

1.7006402 | 1.000E+03

1,7006402 | 1.000£+03
| 1.0006403
| 0.000E400
]

0.000€+00

1.700E+02
0.000E +00
0 .000£+00

5.500E+02

5.500£402 |
5. 500E402 |
0.,000E+00 |
0.000E+00 |

2.000E+03
2.000E+03
Z.000E403
0,000 +00
0.000E+00

2.000£403
5.500£402 | 2.000E+03
5.500E+02 | 2.000E+03
0.000E400 | 0.000E+00

0.000€+00 | 0.000€ +00

§.500£402 |
|

Used by RESRAD
(If different from user input)

................................

3.657€-05

Parameter
Name

| DENSAQ
| 1PS2

| EPST

| HCSI

| HGWT

| 852
)

| DNIBNT
, WODEL
LU

P NS

| M1)

| DENSUZ(1)
L TRU2(1)
| EPUZ(1)
L BuIl1)
HCUZ(1)

| pewuee( 2)
| DCNUCY( 2,1)
| DONUCSE 2)
| ALEACH( 2)
| SOLUBK( 2)
| oewuce!( 3)
| pewucu( 3,1)
| DCNUCS! 3)
]

ALEACH( 3)
S0LUBK( 3)

pewuce( 7)
) DeNUCW 7,1)
| DONUES( 7)
| ALEACH( 7)
| SoLuBk( 7)

| oemuce( 8)
| DENUCY 8,1)
| Demucs( 8)
| ALEACH( &)
| soLuBk( 8)
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Sumsary | RESRAD: PAWLING-AVERAGE ORISE DATA & LOWER XD VALUES
File 8 PAWLIN ORD

Site-Specific Parameler Sumeary (continued)

i | User | : Used by RESRAD | Parameter
Meny | Parameter . Inaput | Default | (1f different from user input) !  Name
..... L e B B T T T eI S
ROL6 | Distridution coefficients for Pu-240 ! i : .
RO16 | Contaminated zone (cmesd/g) | §.800€E+07 | 2,0006403 | - . pewuce( 9)
RO16 |  Unsaturated zone | (cmerd/g) i 5.500£+402 | 2.000E+03 | | DCNUCY( 9,1)
RO16 |  Saturated zone {cassd/g) | 9.500E402 | 2.000€+03 | L oemucst 9)
RO16 |  Leach rate {/yr) i 0.000E+00 | 0.000E+00 | 1. 2638 -04 | ALEACH( 9)
RO16 | Solubility constant | 0.000E+00 | 0.000E400 | | SOLuBk( 9)
ROL6 | Distribution coefficients for Py-241 \ \ : :
RO16 |  Contaminated zone (cms23/g) . 5.500E402 | Z.000E+03 | , DONUCC(10)
ROL6 | Unsaturated zone ! (cwstd/g) ; 5.500£+02 | 2.000€+03 | . | DCNUCY(10,1)
RO1E | Saturated zone (cmssd/g) | 5.500E402 | 2.000E+03 | | DevIes(10)
RO16 | Leach rate (/yr) , 0.000£+00 | 0.000£+00 | 1.263€-04 | ALEACM(10)
RO16 |  Solubility constant { 0.000E+00 | 0.000E+00 | | SOLUBKL :0)
] ) |} L} |
ROL6 | Distribution coefticients for Pu-242 ! . ! ¥
RO1E | Contsminated zome (cexsd/g) | 5.5006402 | 2,0006+03 | - 1 pewuce(12)
RO1E |  Unsaturated zone | (cmesl/g) | 5.500£402 | 2.000£403 | -- | DONUCW( 12,1)
RO1E | Saturated rome {carad/g) | 5.500€402 | 2.000E403 | | DENUCS(12)
RO16 |  Leach rate (/yr) ; 0.000E+00 | 0.000E+00 | 1.263E-04 | ALEACH(12)
RO16 |  Solubility comstant | 0.0006+00 | 0.000E+00 | an e T SoLuex(12)
RO16 | Distribution coefficieats for U-238 : : | \
RO16 | Contaminatesd zone (cexs3/g) | 1.5006401 | 5.000E401 | -r . DENUCC(21)
ROI6 |  Unsaturated zome | {castd/g) ! 1.500E+401 | 5.000E+0% | | DeNUCK( 21,1) '
RO16 |  Saturated zone (cessd/g) ! 1.5006401 | 5.000E+01 | | DONUES(21) |
ROY6 | Leach rate {/yr) | 0.000€+00 | 0.000£+00 | 4.5756-02 | ALEACH(21) |
RO16 | Selubility comstant | 0.000F+00 | 0.000E+00 | | SOLUBK(21) |
] 1 1 ) i
RO1S | Distribution coefficients for U-238 ' " i :
RO16 | Contaminated zone (cestd/g) | 1.5006+01 | 5.000€+01 | | oewuce(23)
RO16 |  Unsaturated zome | (cmssd/g) | 1.5006+01 | 5.000£+01 | von | DENUCU(23,1)
RO16 | Saturated zome (cattl/g) | 1.5006401 | §.000E+G1 | | DCNUCS(23)
RO16 | Leach rate {/yr) | 0.000E+00 | 0.000E+00 | 4.575E-03 | ALEACH(23)
ROL6 | Selubility comstanmt | 0,0006400 | 0.000£+00 | | SOLUBK(23)
' ] ) 1 4
RO16 | Distribution coefficients for daughter Ac-227 | . ! !
RO16 | Contaminated zone (cmstd/g) | 4.500E402 | 2.000E401 | - A
ROL6 | Unsaturated zome | (cwsd/g) | 45006402 | 2.000E+01 | = | oewucu( 1,1)
RO16 | Saturated zone (cmasd/g) | 4.500€402 | 2.000E+0) | | DONUCS( 1)
RO | Leach rate {/yr) ! 0.000€+00 | 0.000E400 | 1. 544E-04 | ALEACH( 1)
RO16 |  Solubility constant . 0.000E+00 | 0.000E+00 E e E SOLUBK( 1}
RO16 | Distribution coefficients for daughter Np-237 | ' ' :
RO16 |  Contaminated zone (cessd/g) {=1.000E+p0 | -1 .000€400 | 2.036E+07 , DENUCC( ¢)
RO16 |  Unsaturated zone | (ces3d/g) 1<1.000E+00 |-1.000E+00 | 2.036E402 | DONUCW 4,1)
RO16 | Saturated zome (cersd/g) i=1.0006400 |-1.000€+00 | 2.036E+02 | bewues( ¢)
RO16 | Leach tate (/yr) } 0.000E+00 | 0.000E+00 | 3410604 | ALEACH( 4)
RO16 | Solubility comstamt | 0.000€+00 | 0.000€+00 | ; S0LUBK( ) |



Residual Radicactivity Program, Version 5.00 03/12/94¢ 09:18  Page 4
Summary © RESRAD: PAMLING-AVERAGE ORISE DATA & LONER KD VALUES
File © BIPAMLIN,ORD

Site-Specific Parameter Summary (continued)

i i User | : used by RESRAD . Parameter
Henu | Parameler i Toput ) Default ! (If differeat from user input) | Name
..... e T et D ot Yo Rt POy SOy AP U A U AU SR GRSt NPt S
RO16 | Distribution coefficients for daughter Pa-231 | ‘ . :
RO16 | Contaminated zone (cessd/g) . 5.5006¢02 | 5.0006+01 | . | DENUCEE 5)
RO16 |  Unsaturated zone | [cmstd/g) | §.5006+02 | 5.000E401 | - | DeNUCY( 5,1)
ROL6 | Saturated zome {cesrd/g) , 5.5006402 | 5.0006+01 | L beNucst 5)
RO16 | Leach rate {/yr) | 0.000E+00 | 0.000E400 | 1.263E-04 | ALEACK( §)
RO1S | Solubility constant | 0.000E+00 | 0.000£+00 | | SOLUBK( 5)
RO16 | Distribution coefficients for daughter Pb-210 | : H :
RO16 | Contaminated zone (cmstd/g) i 2,700E402 | 1.000€402 | . DONUCCL )
ROL6 | Unsaturated zome | (cessd/g) | 2. 7006402 | 1.000E402 | - | DENUCY( 6,1)
RO16 | Saturated zone (cmstd/g) i 2. 7006402 | 1.000E402 | 1 DENUCS( &)
RO1E | Leach rate (/yr) ; 0.000€400 | 0.000£400 | 2.5726-04 | ALEACK( 6)
ROL6 | Selubility constant ¢ 0.060E+00 | 0.000E+00 | a | SOLUBK( &)

‘ i ] i i

] i i ] 1
ROLE | Distribution coefficients for daughter Ra-226 | ) : 1
ROL6 | Contaminated zone [cmssd/g) | S.0006402 | 7.000€+01 | | oewuce(13)
RO16 | Unsaturated zone | {cmssd/g) | 5.000E+402 | 7.000E401 | | DONUCY(13,1)
RO1& | Saturated zone {casrd/g) | 5.000E402 | 7.000€6401 | | DCNUCS(13)
ROLE | Leach rate {/y1) i 0.000E+00 | 0.000E+00 | 1 3B9E-04 | ALEACH(13)
RO1& | Solubility constant | 0.000E+00 | 0.000E+00 | | SOLUBK(13)
RO16 | Distribution coefficients for daughter Ra-228 | i H i
RO16 |  Contaminated zone (case3/g) . 5.0006402 | 7.000E401 | e . DCNUCCT 14)
ROI& | Unsaturated zone | (castd/g) | 5,0006402 | 7.000E+01 | , DONUCUL 14,1)
RO16 |  Saturated zone (castd/g) | 5.000E+02 | 7.000E401 | | DENUES(14)
RO16 |  Leach rate (/yr) ; 0.000E+00 | 0.000E+00 | 1.389€-04 | ALEACH(14)
ROL6 | Solubility constant | 0.000E+00 | 0.000€+00 | | SOLUBK(14)

i ] ‘ ] 1

] i ] ] |
RO16 | Distribution coefficients for daughter Th-228 | / : i
RO16 | Contaminated zone (cased/g) i 3.200E403 | 60006404 | »s 1 DCNUCC( 15)
RO16 | Unsaturated zone 1 (cmesd/g) { 3.2006403 | 6.000£404 | ; DONUCU(15,1)
RO6 |  Saturated zone (cassd/g) | 3,2006403 | 6.000E404 | | DCNUCS(15)
RO1& | Leach rate (/yr) | 0,000E400 | 0.000F+00 | 2.1726-05 | ALEACH(1%)
ROLE | Solubility constant | 0.0006+00 | 0.000E+00 | | S0LUBK(15)

] 1] 1] 1] 1

] 1 i 1 \
RO16 | Distribution coefficiests for daughter Th-229 | i ! :
RO16 |  Contaminated zone (casxd/g) | 3.200£403 | 6.000E404 | | DONUCC(16)
RO16 |  Unsaturated zome 1 (cmesd/g) i 3.200€403 | 6.000€+04 | | DCNUCK! 16,1)
RO16 | Saturated zone [cortd/g) | 3.2006403 | 6.000E404 | | DENUCS(16)
ROL6 | Leach rate {/yr) { 0.000E+00 | 0.000£+00 | 2.1726-05 | ALEACH(16)
RO16 | Selubility constant ; 0.000£400 | 0.000E+00 E oo E SOLUBK( 16 )
RO1E | Distribution coefficients for daughter Th-230 | i i H
RO16 | Contaminated zone (cmssd/g) i 3,2006493 | 6.000E+04 | | DCNUCC(17)
RO16 |  Unsaturated zone | (casxd/g) | 3.200E+03 | 6.000E+04 | , BeNUCU(17,1)
ROL6 | Saturated rone (cess3/g) | 3.2006+03 | 6.000E+04 | | oewues(17)
ROL6 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2172605 | ALEACH(17)
RO16 | Selubility coastant | 0.000E400 | 0.000€+00 | | soLuex(17)
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Sussary © RESRAD. PANLIMG-AVERAGE ORISE DATA & LOWER XD VALUES
file  © B:PANLIN.ORD

Site-Specific Parameter Susmary {continued)

: | User | - Used by RESRAD | Paraseter
Heny | Parameter ¢ Toput | Default | (If different from user input) !  Name
----- e B Lo L T T RN Rl RSy
RO16 | Distribution coefficients for daughter Th-232 | . : ;
RO | Comtaminated zone (cessd/g) | 3.2006403 | 6.0006404 | e . DCNUCC( 18)
RO16 |  Unsaturated zone | (cmttd/g) ¢ 3.2006+03 | 5.000€+04 | Sl i DCNUCU(18,1)
RO16 |  Saturated zone (cessd/g) i 3.2006403 | 6.000E404 | . DCMuCs(18)
RO16 | Leach rate [/yr) . 0.000E+00 | 0.000E+00 | 2.1726-05 | ALEACH(18)
RO16 | Solubility constant * 0.000E400 | 0.0006+400 | | SOLUBK(18)
] ] ) ]
] \ ! ] 1
RO16 | Distribution coefficients for daughter U-233 : - i .
RO16 | Contaminated zome (cmsxi/g) i 1.500€401 | 5.000£+01 | . DONUCC(19)
RO16 |  Unsaturated zome ! (cestd/g) i 1.5006+01 | 5.000€+01 | g , DCMUCU(19,1)
RO16 |  Saturated zone (cesad/g) : 1.500E+01 | 5.000£+01 | . DENUCS(19) !
ROY6 | Leach rate (/yr) | 0.000E400 | 0.000£400 | 4 575E-03 | ALEACH(19) ;
RO16 | Solubility constant i 0.000E+00 | 0.000£+00 | P , SOLUBK(19) :
1) ] ! (] 1
RO1& | Distribution coefficients for daughter U-234 . : H H
ROL& |  Contaminatsd zome {cwtsd/g) ; 1.500€+01 | 5.000E+01 | | DCNucc(20) |
RO16 | Unsaturated zome 1 {cmssd/g) | 1.500£+01 | 5.0006+01 | - | DONUCU(20,1)
RO16 |  Saturated zone (cet1d/g) 1 15006401 | 5.000€+01 | | DCNUCS(20)
RO1S |  Leach rate (/yr) i 0.000£+00 | 0.000£400 | 4.575€-03 | ALEACH( 20)
ROY6 |  Solubility constant | 0.0006+00 | 0,000£+00 | , S0LUBK(20) .
t ] 1 i ,
| i [} i ] 1
RO16 | Distribution coefficients for daughter U-236 : : H i j
RO1& | Contaminsted zome (cmssd/g) | 1.500E+0) | 5.000E+01 | | Dewucc(22) |
RO1S | Unsaturated zone 1 {cmssd/g) | 1.500£401 | 5.000€+01 | . DCNUCB(22.1)
ROIS |  Saturated zone (cwss3/g) ; 1.500€+01 | 5.000£+01 | ke . DONUCS( 22) |
ROI6 | Leach rate (/yr) i 0.000E+00 | 0.000E+00 | 4575603 , ALEACH( 22) |
RO16 |  Solubility constant | 0.000E+00 | 0.000E400 | « SOLUBK(22) |
] ] i ' ] 1
RO17 | Inhalation rate (ms23/yr) | B.400E+03 | B.AOOE+03 | | INHALR |
RO17 | Mass loading for inhalation (g/mst3) | 2.0006-04 | 2,000€-04 | | MLINK :
RO17 | Dilution length for airborne dust, inhalation {@)| 3.000E¢00 | 3.000€+00 : s | LN g
R017 | Exposure duration | 3.000€401 | 3.000£+01 | . ED |
RO17 | Shielding factor, inhalatios ; 4.000E-01 | 4.000E-01 | e | SHF3 |
k017 | Shielding factor, external gasms | 7.000E-01 | 7.000E-01 | | SHF1
RO17 | Fraction of time spent indoors | 5.000E-01 | 5.000E-01 | i | FIND |
RO17 | Fraction of time spent outdoors (on site) | 2.5006-01 | 2.5006-01 | | FOTO ,
ROL7 | Shape factor, external gamms | 1.000£400 | 1.000£400 | e | FS1
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Site-Specific Paraweter Summary (continued)

H T TR . Used by RESRAD . Parameter
neny | Parameter Vo Input | Default | (1f differeat from uses input) | Name
..... '--~-.-...-----—--.---o-u~-----~------~-----o-------'-~---~-----'o-----..---.tm--—--~-----n----.--.--....._------.-----.-...--..
ROL7 | Fractions of annular areas wilthin AREA: : : : :
k017 |  Outsr amnular radius (m) = {{1/¢) i not used | 1.000E+00 ! | FRaCAl 1)
RO17 | Outer annular radius (@) = [(10/¢) , not used | 1.000E+00 | - | FRACAL 2)
RO17 | Outer annular radius (e) = ((20/¢) . not used | 1,000E+00 | . | FRACA( 3)
RO17 | Outer annular radius (@) = {(50/¢) . not used | 1.000E+00 | ane | FRACAL 4)
RO1? | Outer annylar radius (») = ((100/¢) i not used | 1.000E400 | i FRACA( §)
RO1? | Outer annular radius (m) = {(200/¢) | not used | 1.000E+00 | . FRACAL &)
RO17 | Outer anmular radius {@) = {(500/¢) , not used | 1.000€+00 | | FRACAL 7)
ROL7 | Outer annuiar radius (@) = [{1000/c) . not used | 1.000E+00 | | FRACA( 8)
RO17 | Outer ammular radius (w) = (15000/¢) | not used | 1.000E400 | =4 | FRACAl 9)
RO17 | Outer annular radius (m) = {(1.E+04/¢) | not used | 1.000E+00 | . | FRACA(10)
ROL7 | Outer annular radius (w) = ((1.E+05/¢) { not used | 0.000£+00 | - | TRACA(11)
ROL7 | Outer annular radius () = {{1.E+06/¢) i not used | 0.000E+00 | =2 | FRACALLZ)

i ! 1 ) )

1 1 ) ] ]

ROL8 | Fruits, vegetables and grain consueption (kg/yr) | 1.600E402 | 1.600E+02 | . ¢ DIET(1)
RO18 | Leafy vegetable consusption (kg/yr) i 1.400€401 | 1.400E¢01 | - | DIET(2)
RO1E | Wilk consusption (L/yr) | 9.2006401 | 9.200£401 | - | DIET(3)
RO18 | Meat and pouitry consumption (kg/yr) i 6. 300E401 | 6.3006401 ! | DIET(4)
RO18 | Fish consumption (kg/yr) i S.A00E400 | 5 400E+00 | | DIEV(S)
RO1B | Other seafood consumption (kg/yr) 1 9.000E-01 | 9.000E-01 | i DIET(8)
RO1B | Soil ingestion rate (g/yr) | 3.650E401 | 3.650E¢01 | . SOIL
RO18 | Orinking water intake (L/yr) i 7.300€402 | 5.100£+02 | - | ONI
RO16 | Contamination fraction of drinking water | 1.000E+00 | 1.000E+00 | | FDN
RO18 | Costamination fraction of household water i 1.0006400 | 1.000E400 | - | FHHM
RO16 , Contamination fraction of livestock water i 1.000E400 | | .000E+00 | v 1 FLW
RO18 | Contamination fraction of irrigation water | 1.000£400 | 1.000£¢00 | | FIRW
ROIB | Contamination fraction of aquatic food i 5.000E-01 } 5.000E-01 | | FRY
RO18 | Contamination fraction of plant food =1 1 ) 0.500€+00 | FPLANT
RO1E | Contamination fraction of meat 1< =1 ' 0.100E400 | FMEAT
ROI® | Comtamination fraction of milk -1 1= : 0.100€+00 | FRILK

] 1 ' ] 1
RO1Y | Livestock fodder intake for meat (kg/day) | 6.800E+01 | 6.800E401 | | LFIS
RO19 | Livestock fodder intake for wilk (ke/day) | 5,500E¢01 | §.500E+0) | ol ! LFI6
RO19 | Livestock water intake for sest (L/day) | 5.000£401 | 5.000£+01 | LIS
RO19 | Livestock water intake for milk (L/day) i 1.600E402 | 1.600E+02 | i LNl6
RO19 | Livestock soil intake (kg/day) | 5.0006-01 | 5.0006-01 | » ' LS1
RO1Y | Mass loading for foliar deposition (g/ees3) . 1.0006-04 | 1.000E-04 | .- | MLFD
RO19 | Depth of soil mixing laver (a) | 1,500€-01 | 1.500€-01 | | N
RO1Y | Depth of roots (a) | 9.000E-01 | 9.000E-01 | | DROOT
ROI9 | Orinking water fraction from ground water | 1.000£400 | 1.000€+00 | | FGHOW
RO1Y | Household water fraction from ground water i 1.000E+00 | 1.000£400 | | FOWHH
RO19 | Livestock water fraction from ground water | 1.000€400 | 1.0006400 | - | FaMLY
RO19 | Irrigation fraction from ground water | 1,000E400 | 1,000E+00 | v | FGNIR

' [ . [} \ ]

C14 | C-12 concentration in water {g/catsd) | not used | 2.000£-05 | nok i CL20TR
(14 | C-12 concentration in contaminated soil (9/g) | not used | 3.000E-02 | y C120
Ci4 | Fraction of vegetation carbon from seil | not used | 2.000E-02 | i i CS0IL
C14 | Fraction of vegetation carbon from air | not used | 9.800E-01 | | CAlk
(14 | C-14 evasion layer thickness in soil (8) | not used | 3.000E-01 | o
Ci4 | C-14 evasion flux rate from soil (1/sec) | not ysed | 7.000E-07 | | EVSN
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Site-Specific Parameter Sumsary (continued)

' | User | ] Used by RESRAD | Parameter
Kenu | Parameter . Input | Default | (If different from user input) |  Name
..... .._-.-,_._........._......-...‘....--.-.--....-..-..--'.....-....-..'...-.--.....'--..-.-...-.-...__........-.-.‘.’._..-.....-...
Cid | C-12 evasion flun rate from soil (1/sec) , not used | 1.000E-10 | ity | REVSH
Cl4 | Fraction of grain in beef cattle feed i not used | 8.000€-01 | | AVFG4
C14 | Fraction of grain in ilk cow feed . not used | 2.000E-01 | | AVFES
RO21 | Thickness of building foundation (m) ; 1.500€-01 | 1.500£-01 | - | FLOOR
RO21 | Bulk density of building foundation (g/cmtsd) | 2.400E+00 | 2.400E+00 ! . | DENSFL
RO21 | Total porosity of the cover material , not used | 4.000E-01 | : (]

RO21 | Total porosity of the building foundation | 1.0006-01 | 1.000E-01 | | TPFL
RO21 | Volumetric water content of the cover material | not used | 5.000E-02 ! | PH20CY
RO21 | Volusetric water content of the foundation i 3.000E-02 | 3.000€-02 | | PH20FL
ROZ21 | Diffusion coefficient for raden gas (a/sec): ! \ \ '

RO21 | i cover waterial . hot used | 2.000E-06 | = \ DIFCY
RO21 | in foundation material , 3.0006-07 | 3.000£-07 | i DIFFL
RO21 |  in contaminated zone soil i 2.000£-06 | 2.0006-06 | { DIFCL
RO21 | Radon vertical dimension of mixing (a) | 2.0006400 | 2.000£+00 | - | oWl
RO21 | Average annual wind spesd (w/sec) i 2.000E+00 | 2.000E+00 | » | NIND
RO21 | Average building air exchange rate (1/hr) | 5.000E-01 | 5.0006-01 | - | REXG
RO21 | Height of the building (roos) (n) | 2.500£+00 | 2.5006400 | ; HRM
RO21 | Building interior area factor . 0.000E400 | 0.000E+00 | code computed (time dependest) | FAl

RO21 | Building depth below ground syrface (a) i 1.0006+00 | 1.000€+00 | ; DMFL
ROZ1 | Emanating power of Ra-222 gas i 2.500E-01 | 2.5006-01 | | EMANA( L)
RO2! | Eeanating power of Rn-220 gas i 1.5006-01 | 1,5006-01 | | EMANA(2)
:::lt!!!ﬁ::ﬂ:!::‘-‘ﬂ:::::::S!::::!’!!B:::::!:2:::::::::82:::::::!::2::2:9:2!23:!!:2!538:3833::‘-'2::!!!2:2::!‘::::2::2:833!:3::::38!

Summary of Pathway Selections

1 <~ gxternal gamma active
2 == inhalation (w/o radon)) active
3 - plant ingestion : active
-~ seal ingestion ' active
-~ ailk ingestion i active

- aquatic foods ‘ active
== drinking water ' active
= s0il ingestion ! active
- radon " active

IR IARII ARSI INIRNSISSISIzz AN

@S g O v -
. . .
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Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
trea:  2000.00 square meters Ap- 241 §.070E-01
Thickness: 1.00 neters (s-137 3.505€-01
Cover Depth: 0.00 meters Pu-238 1.720€-01
Pu-239 2.1308-01
Py-240 2.000E~02
Pu-24] 5.000€-03
Pu-242 4 .000E-04
U-23% 1 .000E-01
U-238 8.420E-01

Total Dose TOOSE(L), ares/yr
Basic Radiation Dose Limit = 30 srea/yr
Total Mixture Sus M(t) = Fraction of Basic Dose Limit Received at Time (t)
t (years): 0.0006+00 1.000E+00 3.000E+00 1.0006¢40% 3.0006+401 1.0006¢02 3.000£+402 1.000E+03 2.0006+03 1.000€+04
TDOSE(t): 1.833E+00 1.803E400 1.747E400 1.566E+00 1.179E+00 5.998E-01 3.100E-01 5.595E-01 3.6356-03 3.178£-03
M(t): 6.109€-02 6.0116-02 5.8226-02 5.221€-02 03.9326-02 1.999€-02 1.033€-02 1.8656-02 1.2126~04 1.059€-04

Maximum TDOSE(L): 1.833E+400 wrem/yr at t = 0.000E+00 years
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As wrea/yr and Fraction of Totsl Dose AL t = 0,0006400 years

Water Independent Pathways {Inhalation excludes radon)

[ahalation

................

Nuclide area/yr fract. wsrem/yr fract. arew/yr fract, erem/yr fract. wevem/yr fract, werem/yr fract. werem/yr fract.

An-241
{s-137
Pu-228
Pu-239
Pu-240
Pu-241
Pu-202
V-235

U-238

Total

Radio-
Nuclide
Ae-24]
(s-137
Py-238
Pu-239
Pu-240
Py-241
Pu-242
y-23%
U-238

Total

3.133€-03 0.0017
1.093E400 0.5964
1. 4176-04 0.0001
§.629E-05 0.0001
1.5706-05 0.0000
§.878E-08 0.0000
2.621E-07 0.0000
5.528E-02 0.0302
6.6156-02 0.0361
2IIZ=z=ss B2z

1.218E400 0. 6644

3.9426-02 0.0215
7 .946E-06 0.0000
5.605€-02 €.0306
7.696E-02 0,0420
7.226€-03 0.0039
3.542E-05 ©.0000
1,360E-04 0.0001
8.5026-03 0.0046

..............

2.59%€-01 0.1418

0.000£+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000
0.000£400 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000

............
ZIZIEZI23z =Rz

0.000£+00 0.0000

4.217€-02 0.6230
6.100€-02 0,0333
§.724E-02 0.0312
8.022E-02 0.0438
7.5326-03 0.004)
3.766E-05 0.0000
1.436E-04 0.0001
5.452E-03 0.0030
4 .591E-02 0.0250

2.997¢-01 90,1635

§.643E-05 0.0000
1.067€-02 0.0056
2. 346E-04 0.0001
3.288E-04 0.0002
3.087E-05 0.0000
1.544E-07 0.0000
§.8876-07 0.0000
3.598E-05 0,0000
3.029€-04 0.0002
SEZESssnc sE3=zss

1.169€-02 0.0084

...............

4,930€-06 0.0000
3.484E-03 0.0019
3.346E-06 0,0000
4 .689E-06 0.0000
4 403E-07 0.0000
2.201€E-09 0.0000
8.396£-09 0,0000
8.818E-05 0.0000
7.425E~04 0.0004

SIfEIZIIZ xansss

4.329€-03 0.0024

Total Dose Contributions TDOSE(1.,p.t) for Individual Radionuclides (i) and Pathways (p)
As area/yr and Fraction of Total Dose At t = 0 000E+00 years

aren/yr fract.
0.000£+400 0.0000
0 .000E+00 0.0000
0.000€ +00 0.0000
0.000E+00 0,0000
0.000€+0¢ 0.0000
0.000E+00 0.0000
0.000£400 0.0000
0.000£+00 0.0000
0.000£400 0,0000
PES3%S23s szE3vs

0.000E+00 0.0000

ares/yr fract,
0.000€+00 0.0000
0.000£400 0.0000
0.000£+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000
0.000£400 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0,0000

SRzETEARR zzzess

0.000£+00 0.0000

Water Dependent Pathways

................

arem/yr  fract,
0.000E+00 0.0000
0.000E+00 0.0000
00006400 00000
0.000E+00 0.0000
0.000E+00 0.0000
0,000£+00 0.0000
6 000E+00 ©.0000
0.000E400 0.0000
0.000€+00 0.0000

SEIVIEETE 3I3eEe

0.000€+00 0.0000

t5un of all water independent and dependent pathways.

................

wrea/yr  fract,
0, 000£400 9.0000
0.000E400 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0,000€400 0,0000
0.000£400 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

[EIIRTEEn NNz

0.000£400 ©.0000

................

aren/yr fract.
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E400 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0. 000€+00 0.0000
0,000£400 0,0000
0.000€+00 0,0000

gEFz==eaT EEEas

0.000£+00 0.0000

................

aren/yr fract.
0.000£400 0.0000
0.000E+00 0.0000
0.000£400 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000€400 0.0000
0.000E+00 0.0000
0.000£+00 0.0000

SIIEzTIEn zEsusIs

0.000£+00 ©.0000

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

7.909€-03 0.0043
2.878E-04 0.0002
1.074€-02 0.0059
1.504E-02 0.0082
1. 413€-03 0.0008
7.063E-06 0.0000
2.694€-05 0.0000
4.106E-04 0.0002
3.457€-03 0.0019

SRRzINeEN x3sNss

3.929€-02 0.0214

All Pathuayse

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

area/yr fract,

9.2726-02 0.0506
1.168E400 0.6375
1.204E-01 0.0679
1.726E-01 0.0942
1.6226-02 0.0088
8.036E-05 0.0000
3.075€-04 0.0002
6.974E-02 0.0381
1.881€-01 0,1027

fsEgmEsTy xrEsse

1.833E+00 1.0000
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File : B:PANLIN,OR3
Total Dose Contributions TDOSE{i,p,t) for Individual Radionuclides (i) and Pathways (p)
Az srea/yr and Fraction of Total Dose At t = 1 000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Neat Hilk
Ml rreresccmmnvicn tassnsiidnenEsEa Atasaiiehasvensy L nennsrreiemedas s | KnBshapa S R o
Nuclide wvem/yr fract. arem/yr fract, arem/yr fract., erem/yr fract, wrem/yr fract. eres/yr fract.

.....................................

An-241 1.126E-03 0.0017 3.936€-02 0.0218 0.000€+0C 0.0000 4.2106-02 0.0233
Cs=137 1.068E400 0.5920 7.763E-06 0.0000 0.000E+00 0.0000 5.959E-02 0.0330
Pu-238 1.406€-04 0.0001 S5.561E-02 0.0308 1.371€-16 0.0000 S.679E-02 0.0315
Pu-239 9.628E-05 0.0001 7.695E-02 0.0427 0.000E+00 0.0000 8.020E-02 0.0445
Pu-240 1 .569E-05 0.0000 7.2256-03 0.0040 6.234E-23 0.0000 7.530E-03 0.0042
Pu-241 2.B46E-07 0.0000 3 663E-05 0.0000 0.000E+00 0.0000 3.896E-05 0.0000
Pu-242 2.621€-07 0.0000 1.360E-04 0.0001 1.213E-29 0.0000 1.436E-04 0.0001
U-235  5.500E-02 0.0305 B .4656-03 0.0047 0.000E400 0.0000 S 447E-072 0.0030
U=238  6.584E-02 0.0265 7.126€-02 0.0395 6.719€-16 0.0000 4.570E-02 0.0253

Total 1.192€+00 0.6609 2.590E<01 0.1437 8 .091E-16 0.0000

.............................................

8.629€-05 0.0000
1.042E-02 0.0058
2.328E-04 0.0001
3.287E-04 0.0002
3.087E-05 0.0000
1.534E-07 0.0000
5 .887€-07 0.0000
3 .668E-05 0.0000
3.015€E-04 0.0002
ITINIITET Zazoes

1, 144E-02 0.0063

...............

4 922E-06 0.0000
3,404E-03 0.0019
3.320€-06 ©0.0000
4 .688E-06 0.0000
4 .402€-07 0.0000
2.4578-09 0.0000
8.395€-09 0.0000
8.778E-05 0.0000
7.391E-04 0.0004

SEIRTREINE IfcEs

2.975€-01 0.1650 4. 204E-03 0.0024

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (1) and Pathways (p)
As aven/yr and Fraction of iotal Dose At t = 1 000E+00 years

Water Dependent Pathways

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

srea/yr  fract,
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
00006400 0.0000
0.000£400 0.0000
0.0006+00 0.0000
0.000E+00 0,0000
0.000£400 0.000¢

TETIZZIET ST

0.000€+00 0.0000

srea/yr  fract.
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
0.,000€+00 0.0000
0.000E+00 0.0000
0.000£+00 00000

ZTRZAN2IT snzase

0 .000E+00 0.0000

aren/yr  fract.
0.000€+00 0.0000
0.000E+0C 0.0000
0.000E+00 0.0000
0.000E400 0.0000
0.000€+00 0.0000
0.000E400 0.0000
0.000E+0C 0.0000
0.000E400 0.0000
0.000£400 0,0000

TEZIRTRRNE yaIETR

0.000€+00 0.0000

wren/yr  fract,
0.000£400 ¢ .0000
0.000E+00 0,0000
0.000£+00 0.0000
0.000E+00 0,0000
0.000€+00 0.0000
0.000£400 0.0000
0.000E400 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

I3sEsszesr gsmIse

0.000€+00 0,0000

.................

area/yr fract,
0.000£+00 0.0000
0,000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E400 0.0000
0.000€400 0.0000
0.000E400 0,0000
0.000£+00 0.,0000

TTSRITET IgEaEs

0.000€+00 0.0000

R.dlﬂ' """"""""""
Nuclide wrea/yr fract.
An-241 0.000£400 0.0000
(5137 0.000E+00 0.0000
Pu-238 0 .000E+00 0.0000
Pu-239 0.000E400 0.0000
Pu-240 0.000E+00 0.0000
Pu=241 0.000£+00 0.0000
Pu-242 0.000E+00 0.0000
U-235  0.000E400 0.0000
U-238  0.000E+00 0.0000
L2 S T¥I2TTREL ZaxeEs

Total  0.000€+00 0.0000

t5up of a1l water independent and dependent pathways.

................

erea/yr fract,
7.896E-03 0.0044
2.812E-04 0.0002
1.065€-02 ¢.0055
1.504E-02 0.0083
1.412€-03 0.0008
7.307€-06 0.0000
2.693E-05 0.0000
4.091E-04 0.0002
3.4426-03 0.0019

==zzTETs sasss

3.917€-02 0.0217

#ll Pathwayss

................

wren/yr fract,
9.2576-02 0.0513
1. 141E+00 0.6329
1.234€-01 0.0684
1.726E-01 0.0957
1.621E-02 0.0090
8.334E-05 0.0000
3.074E-04 0.0002
6.945E-02 0.0385
1.8736-01 0.1039

SETETSER IR

1.803E+00 1.0000
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File

Radio~

Nuc)ide

.......

.......
.......

Total

Radio-

Nuclide wrea/yr

.......

{s-137
Py-238
Pu-239
Py-240
Pu-24)
Pu-242
U-23%

U-238

* BIPANLIN OR3

Page 21

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

Ground

sren/yr fract.
3 118€-03 ¢.0018
1.019E400 0.5834
1. 384E-04 0.0001
9.625E-05 0.0001
1.589E-05 G,0000
7.0386-07 0.0000
2.6206-07 ©.0000
5.450E-02 0.0312

................
...............

11426400 0.6538

Water Independent Pathways (Inhalation excludes radon)

[nhalation

arealyr  fract.
3.9236~02 0.0225
7 .408E-06 0.0000
5.4726-02 0.0313
7.693E-02 0.0440
7.2216-03 0.004)
3.886E-05 0.0000
1.360E-04 0.0001
8.393E-03 0.0048
7.061E-02 0.0404

......
......

<.573E-01 0.1473

aren/yr fract.
0.000E+0¢ 0.0000
0.000E+00 0.0000
3.676E-15 0.0000
(.000E+00 0.0000
4.207€-21 0.0000
0,000E400 0.0000
9.984€-28 00000
0.000£400 0.0000
1.B0AE~14 0.,0000

...............
...............

2.172E-14 0.0000

................

area/yr fract.
4.196€-02 0.0240
5.686E-02 0,0326
5.588E-02 0,022¢
8.018E-02 0.0459
7.527€~03 0.0043
4, 137€-05 0.0000
1.436£-04 0.0001
5.439E-03 0.0031
4.528E-02 0.02%9

...............
...............

2.933E-01 0.1679

aren/yr fract.
8.601E-95 0,0000
9.94BE-03 0.0057
2. 291E-04 0.0001
3.286E-04 0,0002
3.085E-05 0.0000
1.516E-07 0.0000
5.885€-07 ©,0000
3,806E-05 0.,0000
2.988E-04 0.0002
S2232323% oz

1.096E-02 0.0063

aron/yr fract,
4 504E-06 0.0000
3.248E-03 0.0019
3 268E-06 ©.0000
A 6BTE-06 0.0000
4 .400€-07 0.0000
2.932€-09 0.0000
8.393€-09 0.0000
8.698E-05 0.0000
7. 324E-04 0.0004
4

23322

O81E-03 0.0023

Tz

Totai Dose Comtributions YDOSE(i,p.t) for Individual Radionuclides (i) and Pathways (p)
As aren/yr and Fraction of Total Dose At t = 3 000E+00 years

fract,
0.000E400 0.0000
0.000E+00 ©0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000£+00 0,0000
{.000E+00 0.0000
0.000£+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000

SNSERER InTIasssT misas:

Total

0.0006+00 0.0000

sron/yr fract.
0 .000€+00 0.0000
0.000E400 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E400 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E400 0.0000
0.000€+00 0.,0000

IFIzesEaT Fasasw

0.000E+00 0.0000

Water Dependent Pathways

aren/yr fract.
0.000E400 0.0000
0,000E+00 0.0000
0.000E+00 0.0000
0.000E400 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000£400 0.0000
0.000£¢00 0.0000
0.000E+00 0.0000
SSTEITSIS sxszzss

0.000€400 0.0000

tum of all water independent and dependent pathways.

aren/yr fract,
0.000E+00 §.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+90 0.0000
0.000E+00 0.0000
0.000E400 0.0000
0.000E400 0,0000
0.000£+00 0,0000

TZzsgzzsze zEsaas

0.000E+00 0,0000

................

aren/yr fract.
0.000£+00 0.,0000
0.000E400 0.0000
0.000€+00 0.0000
0.000E+00 00000
0.000E+00 0.0000
0.000E400 0.,0000
0.000E+00 0.0000
0.000E400 0.0000
0.000E400 0.0000

SazziyzTEe zsEIsy

0.000€+00 0.0000

................

area/yr  fract,
0,000E+00 0.0000
0.000E+00 0.0000
0.000E400 0.,0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000£400 0.0000
0.000€+00 0.0000
0.000E400 0.0000
0.000E400 0.0000

IEZsEIEas szIIes

0 .,000E+00 0.0000

................

area/yr fract.
7.870E-03 0,0045
Z.683E-04 0.0002
1.048E-02 0.0060
1.504E-02 0.0086
1.4126-03 0.0008
7.753€-06 0.0000
2.633€-05 0.0000
4,0626-04 0.0002
3.410£-03 0.0020

SE=zzEsss zszzazz

3.8926-02 0.0223

ALl Pathwayss

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

area/yr fract.
9.227€-02 0.0528
1.089E+00 0.6236
1.215E-01 0.0695
1.726E-01 ©.0988
1.621€-02 0.0093
8.885E-05 0.0001
3,073E-04 0,0002
6.887E-02 0.039%4
1.856£-01 0.1063

TEETIEIIZT ZIussiz

1.747€+00 1.0000
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File @ B PANLIN.ORD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathwavs (p)
As aren/yr and Fraction of Total Dose At t = 1 .000£¢0! years

Water Independent Pathways {Inhalation excludes radon)

Ground Inhalation Radon Plant Heat Kilk
T T v n—
Nuclide arem/yr fra area/yr fract. wrew/yr fract. wrew/yr fract. wree/yr fract. aves/yr fract.

PERCAS SHRASEAUE ARENEE AEEESSNISE FOREES SARPIALIN GPAEPE WENNSESSY RRNARS SRGHNSFELE IeSEE SLNERFRASS Weksel

Aw-241 3.083E-03 0.0020 3 .8B78E-02 0.0248 0.000E+00 0.0000 4 .149€-02 0.0265 8.504€-05 0,9001 4.850E-06 0.0000
(s-137 .650E-01 0.5522 6.269E-06 0.0000 0,000E+00 0.0000 4 .828E-02 0.0308 6.446E-03 0.0054 2.758E-03 0.0018
Pu-238 1.308E-04 0.0001 5.1736-02 0.0330 1.328£-13 0.0000 $.283E-02 0.0337 2.1656-04 0,0001 3.0926-06 0.0000
Pu-239  9.615€-05 0.0001 7.684E-02 0.049) 0.000E+00 0.0000 6.009E-02 0.0511 3.283E<04 0.0002 4.682E-06 0.0000
Pu-240 1.566E-05 0.0000 7.2106-03 0.0046 2.978€-19 0.0000 7 .514E-03 0.0048 3.080E-05 0.0000 4.393€-07 0.0000
Pu-241 1.879E-06 0.0000 4.505E-05 0.0000 0.000E+00 0.0000 4.805E-05 0.0000 1.461E-07 0.0000 4.258E-09 0.0000
Pu-242 2 61BE-07 0.0000 1.359€-04 0.0001 1.213€-25 0.0000 1.434E-04 0.0001 5.8806-07 0.0000 8, 385E-09 0.0000
U-235  5.279E-02 0.0337 8.155E-03 0.0052 0.000E+00 0.0000 5.416E-03 0.0035 4.282E-05 0.0000 8.425£-05 0.0001
U-238  6.319E-02 0.0403 6.839E-02 0.0437 6.555€-13 0.0000 4.3856-02 €.0280 2.894E-04 0.0002 7.0936-04 0.0005
ZE2EIS2 TEIIZEssST ssssgz IERTzz23% zEzzs:z TSEITeszs zTzass FIEZFIIIT zesane 2338833 zszzex sLTnzzIms zTzuss

Total 9 .BAJE-01 0.6284 2.513E-01 0.1604 7.882€-13 0.0000 2.7976-01 0.1785 9.440€-03 0.0060 3.565€-03 0.0022

Total Dose Contributions TDOSE({.p,t) for Individual Radionuclides (i) and Pathways (p)
As erea/yr and Fraction of Total Dose AL t = 1.000E+01 vears

Water Dependent Pathways

T
Nuclide werem/yr fract. wrea/yr fract. wrem/yr fract. wren/yr fract. wrea/yr fract. erea/yr fract,
An-241  0.000E+00 0.0000 0.000E400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000£+00 0.0000 0,0006+00 0.0000
Cs-137 0.000£400 0.0000 0.000E+00 0.000C 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-238 0.000E+00 0.0000 0.000E400 0.0000 0.000E+400 0.0000 0.000£+00 0.0000 0,000E400 0.0000 0.0006+00 0.0000
Pu=239 0.000E400 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
Pu-240 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
Pu-241  0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E400 0.0000 0.000E+00 0.0000 0.000£400 0.0000 0.000E+00 0.0000
Pu-242 0.000E+00 0.0000 0.000£+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.0006+00 0.0000
U235 0.000E+00 0.0000 0.000E¢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  0.000E+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£+00 0,0000

SESETIT ITT222ITT ISIITT O SITIESIER SISITY  SEUESISER sssEss SSITCSES ZIFINS SRIIZ2T8T II2TET zRNIERNST ITasey

Total  0.000E+00 0.0000 0.000£+00 0.0000 0.0006+400 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000

t5um of all water independent and dependent pathways.

................

area/yr  fract.
7.780E-03 0.0050
2.278E-04 0.0001
9.907€-03 0.0063
1.5026-02 0.0096
1.4096-03 0.0009
9.010E-06 0.0000
2.690E-05 0.0000
3.967£-04 0.0003
3.3036-03 0.0021

SITIEszzy ozssaus

3.808E-02 0.0243

All Pathwayss

................

area/yr  fract.
9.1226~02 0.0582
9.247€-01 0.5904
1.148€-01 0,0733
1.7246-01 0.1101
1.618€-02 0.0103
1.041E-04 0.0001
3.071E~04 0.0002
6.689E-02 0.0427
1.797€-01 0.1147

TRINIRIIT zanEss

1.566E400 1.0000
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Total Dose Conmtributions YOOSE()i.p,t) for Individual Radionuclides (i) and Pathways (p)
As mren/yr and Fraction of Total Dose At t = 3 000E401 vears

Greund

Radio-

An-24!
{s-137
Py-238
Pu-239
Pu-240
Pu-241
Pu-242
Y-235
U-238
s2xtsas

Total

2.984E-03 00028
5.419€-01 0.45%4
1.114E-04 0.0001
9.585E-05 0.0001
1.559€-05 0.0000
3.619E-06 0.0000
2.611E-07 0.0000
4 821E-02 0.0409
§.766E-02 0.0489

6.510E-01 0.5519

Nater Independent Pathways (Inhalation excludes radon)

Inhalation

3.753E-02 0.0318
3.940€-06 0,0000
4 40sE-02 0.0374
7.660E-02 0,0649
7.176€-03 0.0061
5.367E-05 0.0000
1. 355€-04 0.0001
7 .568E-03 0.0064
6.241€-02 0,0529
ETEEIIIZz ningEd

2.355E-01 0.1997

0.0006+00 0.0000

0.000€+00 0.0000

3.336E-12 0.0000

0.000E400 0.0000

7.807€-18 0.0000
0.000E+00 0.0000
9.387€-24 0.0000
0.000E+00 0.0000
1.675E-11 0.0000
ZEzzzsas: FEss=s

2.009€-11 0.0000

................

4.0166-02 0.0%40
3,025E-02 0.0256
4 499E-02 0.0381
7.984E-02 0.0677
7 480E-03 0.0063
5.7376-05 0.0000
1.431E-04 0.0004
5.389E-03 0.0046
4.002€-02 0.0239

2.483E-01 9.2105

................

...............

§.2336-05 0.0001
5.291E-03 0.0045
1.844E-04 00002
3.273E-04 0.0003
3.066E-05 0.000¢
1.3576-07 0.0000
5.865E-07 0.0000
5. 559E-05 0.0000
2.641E-04 0.0002
SI¥zITTTs ssazzz

6.236E-03 0.0053

4 .694€-06 0.0000
1.728E-03 0.0015
2.641E-06 0.0000
4 .667E-06 0.0000
4. 374€-07 0.0000
6.189E-09 0.0000
8.364E-09 0.0000
7,694E-05 0.0001
6. 473E-04 0.0005

ERz=2ze3Is mzsaaz

2 464E-00 0.0021

Total Dose Contributions TDOSE(i.p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose AL t = 3.0006401 years

Rali>  ~=remessersizans
Nuclide narem/yr fract.
Am-241 0 000E+00 0.0000
Cs-137 0.000E+00 ©.0000
Pu=238 0 .000E+00 0.0000
Pu-239 0.000£400 0.0000
Py-240 0.000£+¢00 0.0000
Pu-241 0.000E+00 0.0000
Pu-242 0.000£400 0.0000
U=235  0.000E+00 .0000
U-238  0.000£+00 0.0000
S22cqEs FxzesEEsT

Total  0.000€400 0.0000

................

area/yr fract,
0.000£+00 0.0000
0.,000£+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000€+00 0.000¢
0.000E400 0.0000
0.000E+00 0.0000
0.000E+00 0,0000
0.000£+00 0.0000

ZzsssEany zEszEd

0.000€+00 0.0000

Water Dependent Pathwavs

nren/yr fract,
0.000€+00 0.0000
0.000E400 0.0000
0.000E400 0.0000
0.000£400 0.0000
0.000£400 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000£400 0.0000
0.000£+00 0.0000

sz

0.000£+00 0.0000

szsss2

15un of all water independent and dependent pathways.

................

area/yr fract.
0.0C0E+00 0.0000
0.000E+00 0.0000
0.000€+90 0.0000
0.000E+00 0.0000
0.,000E4+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E400 0.0000
0.000£+00 0.0000

SsREgEIIsT Emzars

0.000£+00 0.,0000

................

area/yr fract.
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
0.000£+0¢ 0.0000
0.000E+00 0.0000
0.000£+00 0,0000

FzEzsEgss aszssas

0.000€+00 0.0000

e se e,

aren/yr  fract,
0 .000E+00 0.0000
0.000E400 0.0000
0.000£400 0.0000
0.000E400 0.0000
0.0006+00 0,0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0,0000

sizIzIzses zszasms

0.000£+00 0.0000

................

...............

7.530E-02 0.0064
1 427€-04 0.0001
8.438E-03 0.0072
1.497€-02 0.0127
1.403E-03 0.0012
1.076E-05 0.0000
2.683E-05 0.0000
3.739E-04 0.0003
3.014€-03 0.002¢

TIIITREST zazsaz

3.591€-02 0.0304

all Pathwayss

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

wren/yr fract,
8.829€-02 0.0749
5.793¢-01 0.4912
9.779€-02 0.082%
1.718E-0) 0.1457
1.611€-02 0.0137
1.256E-04 0.0001
3.063E-04 0.0003
6, 168E-02 0.0523
1.640£-01 0.1391

Efszzszar TugEes

1.179€400 1.0000
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Summary - RESRAD: PAMLING-AVERAGE ORISE DATA & LOWER KD VALUES

File

Radio-

Nuclide arem/yr

Pu-242
U-235
U-238

sEEETaz

Total

Radio-

Nuclide mrea/yr

An- 241
(s-137
Pu-238
Py-239
Py-240
Pu-241
Py-242
U-235

U-238

s3s3tss

¢ BIPAWLIN.OR]

Page 2

Total Dose Contributions TDOSE(i,p,t) for Individua) Radionuclides (i) and Pathways (p)
As aten/yr and Fraction of Total Dose At t = 1 .000E+02 years

Ground

fract,
2.6636-03 0.0044
1.055E-01 0.17%8
6. IS4E-05 0,0001
9.482E-05 0.0002
1.534E-05 0.0000
4.232E-06 0.0000
2 .589E-07 0.0000
3.520€-02 0.0587
4,186E~02 0.0698

1.854E-01 0.30%0

Water Independent Pathways [1nhalation excludes radon)

Inhalation

area/yr fract.
3.347€-02 0,0558
7.667E-07 0.0000
2.5126-02 0.0419
71.5786~02 0.1263
7.061€-03 0.0118
5.3476-05 0.0001
1.343E-04 0.0002
6.118E-03 0.0102
4,5326-02 0.0755

STz s3T 12

................

area/yr fract.
0.000E+00 0.0000
0.000E400 0.0000
9.660E-11 U.0000
0.000E+00 0.0000
1.308€-16 0.0000
0.000E+00 0.0000
9.882E-22 0.0000
0.000E+00 0.0000
5.126E-10 0.0000

IsTzgIesr TIzezis

................

aree/yr fract.
3.582€-02 0.0597
5.886E-03 0.0098
2.565€-02 0.0428
7.898E-02 0.1317
7.359€-03 0.0123
5.7226-05 0.0001
1.418€-04 0.0002
S.463E-03 0.0091
2.306E-02 0.0484

IRSZs3=x: 3z

1.921€-01 0.2218 6.092€-10 0.0000 1.884E-01 0.3141

................

aren/yr  fract,
7.3526-05 0.0001
1.030E-03 0.0017
1.0526-04 0.0002
3,237€-04 0,0005
3.017€-05 0.0001
1.180E-07 0.0000
5.812E-07 0.0000
9.182E-05 0.,0002
1.918E-04 0.0003

ATITIITET sEzoT

1.847€-03 0.0031

srea/yr fract.
4.186E-06 0 .0000
3.362E~04 0.0006
1.523E-06 0.0000
4.6176-06 ©,0000
4.306£-07 0.0000
§.671E-09 0.0000
8.289€-09 0.0000
5.6116-05 0,0001
4. 700E-04 0,0008

SEIIsamIY IzzIzz

8.731E-04 0.0015

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As area/yr and Fraction of Total Dose At t = | .000E+07 years

................

fract.

................

orea/vr fract,

...............

Water Dependent Pathways

aren/yr fract.

...............

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 €.0000
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

drsrERre ssssuw
TEEREEC nsgEse

0.000E+00 0.0000
0.000€400 0,0000
0.000E+00 0.0000
0.00GE+00 0.0000
0.000E+00 ©.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.,000€+00 0.0000

IuTFETISL zIaacy

Total  (.000E+00 0.0000 0.000€+00 0.0000

0.000E+00 0,0000
0.000€+00 0.0000
0.000€+00 0.0%00
0.000E+00 0.0000
0.000E+00 0,0000
0.000€+00 0.0000
0.000E+00 0.0000
0.0006+00 0.0000

Zzgzszacs Ismssz

0.000£+00 0.0000

tSum of al! water independent and dependent pathways.

................

aron/yr fract.
0.000E+00 0.000¢
0.000E+00 0.0000
0.000E400 0,0000
0.000E400 0.0000
0.000£400 0.0000
0.000E400 0.0000
0.000€+00 0.0000
0.000E400 0.,0000
0.000€+00 0.,0000

SaETaNses ImEes:

0.000£+00 0.0000

.................

arem/yr  fract,
0.000€+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
0.000£+00 0.0000
0.000£400 0.0000
0.000£400 0.0000

ZTITTRTEE TEmss

0.000E+00 ©.0000

.................

aren/yr  fract,
0.000£+00 0.0000
0.000E+0C 0,0000
0.000€E+00 0.0000
0.000E400 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E400 0.0000
0.000E400 0.0000
0.000€+00 0,0000

T2ZTIISTIN Ixs=ET

0.000E+00 0.0000

................

area/yr fract.
6.714E-03 0.0112
2.777€-05 0.06000
4 B11E-03 0.0080
1.481£-02 0.0247
1.380E-03 0.0023
1.073E-05 0.0000
2.659E-05 0.0000
3.205E-04 0.0005
2.189€-03 0.0036

SEIIZSSIT IwTise

3.0258-02 0.0508

All Pathwayss

................

aren/yr fract.
7.874E-02 0.1313
1.1276-01 0.1879
§.576E-02 0.0930
1.700E-01 ©0.2634
1.5856-02 0.0264
1.250E-04 0.0002
3.035€-04 0.0005
4,7256-02 0.0788
1 191E-01 01985

SIRTIIREZ TEIaEz

5.998E-01 1.0000



" Residual Radicactivity Program, Version 5.00

03712794

09:18

Summary © RESRAD: PAMLING-AVERAGE ORISE DATA & LONER XD VALUES

File

Radio-

Nuclide wres/yr

........

An- 4]
(s-137
Pu~238
Pu-239
Pu-240
Pu-241
Pu-242
U-238

U-238

Radio-

Nuclide area/yr

........

An-241
(s-137
Pu-238
Pu-239
Pu-240
Pu-241
Py-242
U-235

U-238

¢ BiPAWLIN.ORD

Page 25

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways {p)
As area/yr and Fraction of Total Dose A4t t = 3.0006+02 years

Ground

fract,

1.925€-93 0.0062
9.818E-04 0.0032
1.281€-05 0,0000
9.194€-05 0.0003
| 464E-05 0.0000
1.087€-06 0.0000
2.5226-07 0.0000
1 AS9E-02 0.0471
1.6778-02 0.0541

s2zs3es3y assias

water Independent Pathwaye (Inhalation excludes raden)

[nhalation

arem/yr  fract

rAMte wRsee

2412602 0,0778

7.139E-0% 0.0000

§.047€-03 0.0163
7.346E-02 0.2370
b,7416-03 0.0217
3.870€-05 0.0001
1.309E-04 0.0004
3.9656-03 0.0128
1.816E-02 0.0586

1.317€-01 0.4248

................

area/yr fract.

...............

0.000£+00 0.0000

0.000£400 0.0000

1.343€-09 0.0000

0.000E+00 0.0000

1.033E-15 0.0000

0.000E+00 0.0000

§.108E-20 0.0000

0.000E+00 0.0000

8.111E-09 0.0000

33z ZZT 3=zzsT

f3IzEz

9 .454E-09 0.0000

................

wres/yr fract,
2.357€-02 0.0760
4,993€-05 0.0002
4.698€-03 0.0152
6,981E-02 0.2252
6.406E-03 0,0207
3.781E-05 0.0001
1.260E-04 0.0004
5.131E-03 0.0166
1.061€-02 0.0342

-----

1.204E-01 0.3885

................

aren/yr fract,
5.266E-05 0.0002
8.868E-06 0.0000
2.090E-05 0.0001
3.105€-04 0,0010
2.849E-05 0.0001
B 443E-08 0.0000
5.605€-07 0.0000
1.397E-04 0,0005
7.512E-05 0.0002
sSZ=z2223s

6.369E-04 0.0021

szzezs

................

aren/yr fract,
2.993E-06 0.0000
2.904E-06 0,0000
3.194E-07 0.0000
4.437E-06 0.0000
4.079€-97 0.0000
4.801E-09 0.0000
8.008E-09 0.0000
2.264E-0% 0.0001
1 .B48E-04 0.0006

fZzszsmsz

2.18°F-04 0.0007

ftuzex

Total Dose Contributions TDOSE(i.p,t) for Individual Radionuclides {i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3 0006+02 years

................

fract.
0.000E+00 0.0000
0.000E4G0 0.0000
00006400 0.0000
0,000E400 0.0000
0.000€400 0.0000
0,000£+00 ©.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000

¥ASTITL zesnszE=2z samass

Total

0.000€+00 0.0000

aren/yr fract,
0,000E+00 0.0000
(,000£+00 0.0000
0.000€+00 0,0000
0.000£+00 0.0000
0.000€400 0.0000
0,000E+00 0,0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€400 0,0000

ZEETIEIED stommy

0.000€+00 0.0000

Water Dependent Pathways

erea/yr fract,
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
0.000€+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000

SZSITTEEN o3z

0.000€+00 0.0000

t5us of all water independent and dependent pathways.

................

nren/yr fract,
0.000£400 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
0.000£+00 0,0000
0.000E400 0.0000
0,0006+00 0,0000

TizgEmzax Zmamesz

0.000€+00 0.0000

................

wrem/yr fract.
0.000€+00 €.0000
0.000E400 0.0000
0,000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0,0000
0,000€+00 0.0000
0.000E+00 0,0000
0.000£400 0.0000
0.000E+00 0.0000

IMITTEIYT szosus

0.000E+00 0.0000

................

aren/yr fract.
0.000€+00 0.0000
0.000E400 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E400 0.0000
0.000£400 0,0000
0.000£+00 0.0000
0.000E+00 0.0000

SEAZTITEZ zoEssr

0.000£+00 ©.0000

................

aren/yr fract,
4 B40E-03 0.0156
2.586E-07 0.0000
9.663t-04 0.0031
1.436E-02 0.0463
1 318€-03 0.0043
7.765E-06 0.0000
2.592E-05 0.0001
2.426E-04 0,0008
8.7726-04 0.0028

sEzzzzssc ssuzEs

2.2646-02 0.07%0

all Pathwayst

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

aren/yr fract,
§.4526-02 0.17%9
1.044E-03 0,0034
1.075€-02 0.0347
1.580E-01 0.5098
1.454E-02 0.0468
B.746E-05 0.0003
2.836E-04 0,0009
2 .409€-02 0.0777
4.668E-02 0.1506

SE23UZZe: ssIzsy

3.100€-01 1.0000
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Summary © RESRAD: PAMLING-AVERAGE ORISE DATA & LOMER KD VALUES

File  B:PAMLIN.ORD

Page 26

Total Dose Contributions TOOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As area/yr and Fraction of Total Dose AL t = 1.000E+03 years

Ground
L e
Muclide area/yr fract,
ha-24)  6.2326-04 0.0011
(s-137 7.587E-11 0.0000
Pu-238 3.07%5£-07 0.0000
Pu-239 8, 248E-05 0.0001
Pu-240 1 .245£-05 0.0000
Pu-241 9,991E-07 0.0000
Pu=242 2.306E-07 0.0000
U=235  1.316E-03 0.0024
U-238  6.788E-04 0.0012

saRascy gizasss szznas

ggIzaes EEERas

Total 2.715€-03 0.0049

Nater Independent Pathways (Inhalation excludes radon)

Inhalation

area/yr  fract,
1.6728-03 0.0137
5.559E-16 0.0000
1.847£-05 0.0000
6 .591E-02 0.1178
5.731€-03 0,0102
1.231E-05 0,0000
1.1976-04 0,0002
2.390E-03 0.0043
7 403E-04 0.0013

ZITITITET TEssEe

8.259€-02 0.1476

area/yr fract.

0.000£400 0.0000

0.000E+00 0.0000

6.0426-09 0.0000
0.000E+00 0.0000
§.745€-15 0.0000
0.000E+00 0.000.
1.215€-18 ©.0000
0.000E+00 0.0000
4 585€-08 0.0000

sTIsses

5.189E-08 0,0000

................

aren/yr fract.
3.7176-03 6.0066
1,897€-12 0,0000
§.535€-06 9.0000
3.078E-02 0.0550
2,677€-03 0,0048
5.961E-06 0.0000
$.662E-05 0.0001
2.351€-03 0.0042
2. 125€-04 0.0004
SR2S33ESs =838z

3.981£-02 0.0712

aren/yr fract.

...............

area/yr fract.

...............

sren/yr fract.

1.607€-05 0.0000 9.096E-07 0.0000 1{.539£-03 0.,0028

3.964E-13 0.0000
7.309€-08 0.0000
2.629E~04 0.0005
2.286E-05 0.0000
2.576E-08 0.,0000
4, 836£-07 0.0000
1. 141E-04 0.0002
2.699E-06 0.0000

AIssTIEs EsissEr

4.193E-04 €.0007

1.338E-13 0.0000
2.943€-09 0.0000
3.795E-06 0.0000
3.308€-07 0.0000
1.459E-09 0.0000
6.981£-09 7 .0000
1.584E-07 0.0000
6.763E 96 0.0000

S2223 23F z3azszmz

1.339:-05 0.0000

Total Dose Contributions TDOSE(i.p.t) for Individual Radionuclides (i) and Pathways (p)
As area/yr and Fraction of Total Dose At t = 1,000E403 years

aren/yr fract,
9.681E-07 0.0000
0.0008+00 0.0000
4 449€-05 0.0001
8.4376-08 0.0000
2.296E-06 0.0000
1.389E-09 0,0000
2 A75E-11 0.0000
4.699E-02 0.0840
3.705€-01 0.6622

rHmes e
gaEsssIne

4.175€-01 0.7463

sEzszges

Total

Zgsess

t5un of

aren/yr fract,
1.359€-10 0.0000
0. 000E+00 ©.0000
b.160E-09 0.5000
1.255E-11 0.0000
3.149€-10 0.0000
1.957€-13 0.0000
3.394E-15 0.0000
8.646E-06 0,0000
5.0826-05 0.0001

SIgT3IWET rumass

5.947€-05 0.0001

Nater Dependent Pathways

aren/yr  fract,
0.000£+00 0.0000
0.000E400 0.0000
4. 1176-10 0.0000
0.000E+00 0.0000
1.298€-18 0.0000
0.000E+00 0.0000
3.1026-18 0.0000
0.000£+00 0.0000
147607 0.0000

ssnzazzsnz

1.1518-07 0.0000

ssa3=z

all water independent and dependent pathways,

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

prea/yr fract.
0.000€+00 0.0000
0.000E400 0.0000
0.000€+00 0.0000
0.000E400 0.0000
0.000E+00 0.0000
0.000E400 €.0000
0.000£+00 ©.00090
0.000£+00 0.0000
0.000E+00 0.0000

SEIRTITTE EREvss

0.000E+00 0.0000

................

sren/yr  fract.
1.417€-10 0.0000
0.000£400 0.0000
6.533E-09 0.0000
1.342E-11 0.0000
3.369E-10 0.0000
2.033E-13 0.0000
3.631E-15 0.0000
9.0420-06 0.0000
§.435€~05 0.0001

rrIzEszsz

6. 340E-05 0,0001

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

prea/yr  fract,
1.168E~09 0.0000
0.000E400 0.0000
§.381€-08 0.0000
1.004E-10 0,0000
2.778E-09 0,0000
1.675E-12 0,0000
2.994E-14 0,0000
§.316E-05 0.0001
4.4826-04 0.0008

ZIsssagns spanes

5.014E-04 0.0009

2.014E-14 0.0000
3.518E-06 0.0000
1.268E-02 0.0230
1.120€-03 0.0020
2.469E-06 0.0000
2.370E-05 0.0000
1.778E-04 0.0003
3.578€-05 0.0001

TEEaTEET zmexss

1.579€-02 0 0282

Al Pathwayst

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

area/yr fract,
1.357€-02 0.0243
7.8326-11 0.0000
7.5476-05 0.0001
1.099E-01 0.1965
9.566E-03 0.0171
2.177E-05 0.0000
2.007E-04 0.0004
5.341E-02 0.0955
3.7276-01 0.6662

TEIZTxIRRE pzazew

§.995€-01 1.0000



Residual Radioactivity Program, Version §.00
Summayy

File

Radio-

Nuclide

AR- 241
Cs+137
Pu-238
Pu-239%
Pu-240
Pu-241
Pu-242
U-23%

y-238

TEEEIIR ZTTszINn:

Total

Radio-

NUclide

An-24)
(s-137
Py-238
Py-239
Pu-240
Pu-241
Py-242
U-235

y-238

s232ss

Total

031279

09:18

i RESRAD: PAWLING-AVERAGE ORISE DATA & LOMER KD VALUES

. BIPAWLIN.ORY

Page 27

Total Dose Contributions TDOSE(i.p,t) for Individual Radionuclides (i) and Pathways (p)
As ares/yr and Fraction of Total Dose AL t = 3.000€+03 years

srea/yr fract,
00008400 0.0000
0.0008+00 0.0000
0.000€+00 0.0000
0.000E400 0.0000
0.000E+00 0.0000
9.000E+00 0.0000
0.000E+00 0.0000
0.,000£400 0.0000
0.000€+00 0,0000

T=cges

0.000€+00 0.0000

Water Independent Pathways (Inhalation excludes radon)

Inhalation

area/yr  fract,
0.000£400 0.0000
0.000£E+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£+00 0.0000
0.000E+00 ©,0000
0.000E+00 0,0000

0.,000E+00 0.0000

area/yr fract.
0.000£400 0.0000
0.,000E+00 0.0000
0,000€+00 0.0000
0.000E+00 0.0000
0,000E+00 00000
0.000E+00 ©.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000£400 0.0000
SSt3zsTss ResmssT

0.000£+00 0.0000

Rrea/yr fract
£.000£+00 0,0000
0,000E+00 0.0000
0.000E+00 0.0009
0.,000E+0¢ 0,0000
0 .000£+00 0.0000
0.000£+00 0.0000
0,000E+00 0.0000
0.000£+400 0.0000
0.000E+00 0.0000
SSTS2TTIE 333t

0.000€+00 0.0000

................

srea/yr  fract.

el N, Aeeee

................

area/yr fract,

...............

................

srea/yr fract.

................

0.000E+00 0,0000 0,000£400 0.0000 0.000E+00 0.0000

0.000E+00 0.0000
¢.000E+00 0.0000
0.000E¢00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000E400 0.0000
0.000E400 0.0000
0.000£+400 0.0000
SRI82223: SRtax=

0.000£400 0.0000

0.000£400 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000E+00 0,0000
0.000£400 0.0000

SEEZRET2L 2zInET

0.000E+00 0.0000

Total Dose Contributions TDOSE(i.p,t) for Individual Radionuclides (i) and Pathways (p)
4s arem/yr and Fraction of Total Dose At t = 3.000E403 years

ATeA/yT fract
b.53BE-07 0,0002
0.000E400 0.0000
2.582E-07 0.0001
1.8%6E-08 0.0000
2.903E-07 0.0001
1.001E~09 0.0000
3.867€-12 0.0000
3.613E-03 0.9940
1. 417€+-05 0.0039

3si8% spassa

3.628E-00 0.9982

aren/yr  fract.

................

Water Dependent Pathways

area/yr fracl

..............

................

area/yr fract,

...............

1.086E-10 0.0000 0.0006+00 0.0000 0.000E+00 0.0000

0.000€+00 0.0000
5.261E-10 0.0000
7.374E-12 0.0000
3.981E-11 0.0000
1,643E-13 0,0000
5.321E-16 0.0000
3.072E-06 0.0008
2.889€-08 0.0000

TAIXFIIRT zacssEn

3.102€-06 0.0009

0.000E+00 0.0000
3.457€-09 0.0000
0.000E+00 0.0000
2.919€-18 0.0000
0.000£400 0.0000
1.314E-17 0.0000
0.000£400 0.0000
1.906€-07 0.0001
SSRasneEz zizune

1.941E-07 0.0001

tSuw of all water independent and dependent pathways.

0.000E+00 0.0000
0.000E+00 0,0000
0.000£+00 0.0000
0.000€+C0 0.0000
0.000E+00 0.0000
0.000£400 0.0000
0.000E+00 0.0000
0.000€+00 0.0000

TRANTIITIR IElsls

0 .000€+00 0.0000

................

area/yr fract.
9.877€-11 6.0000
0.000E+00 ©.0000
9.013E-11 0.0000
7.263E-12 0.0000
4,259E-11 0,0000
] A44E-13 0.0000
§ . 676E-16 0.0000
2.950E-06 0.0008
4 .957€-09 0.0000

SETaNIIET JEaERx

2.955€-06 0.0008

aren/yr frac!

7.843E-10 0 0000
0.000£+00 0.0000
1 .840E-10 0.0000
1.503E-11 0.0000
3.512E-10 0.0000
1.182E-12 0.0000
4 678E-15 0.0000
1.046E-07 0.0000
1.013€-08 0,0000

SEzizigax zazass

1. 161E-07 0.0000

0.000£+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
(¢ ,000£+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 ©.0000
0.000£+00 0.0000

T32zsre32 znmsEs

0.000€+00 0.0000

All Pathwayss

................

area/yr fract,

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

3. 873£ 120, 0000
3,619€-03 0.9957
1.440E-05 0.0040

TETI2TEIT IWEEER

3.635E-03 1.0000
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Sumpary | RESRAD: PAMLING-AVERAGE ORISE DATA & LOMER KD VALUES

File ¢ B:PAULIN.ORY

Fage 28

Total Dose Contributions TOOSE(i.p,t) for Individual Radionuclides (i) and Pathways (p)
As aren/yr and Fraction of Total Dogse AL t = | QOQE404 years

Ground
Ragior <~ --r-emmmrenns
Nuclide wmrea/yr fract.
An-241 0.000E+00 0,0000
Cs-137 0.000E+00 0.0000
Pu-238 0.000E+00 0.0000
Pu-239  0.000£+00 0.0000
Pu-240 0.000£+00 0.0000
Pu-241 0.C00E+00 0.0000
Py-242 G .000E+00 0,0000
U-235  0.000E+00 0.0000
U-238  0.000E£+00 0.0000

SSZT8TIT ZIISTIIET s

Total  0.000E+00 0.0000

Water Independent Pathways (Inhalation excludes radun)

Inhalation

................

prem/yr fract,
0.000€E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E400 0.0000
0.000£+00 0.0009
0.000E400 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000€+00 0.0000

area/yr fract.
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 0.0000
0.000E+00 0.0000
0.000E400 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E400 0.0000

ew

0.0006+00 0.0000

..........

sren/yr fract,
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000£400 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000€+00 ¢.0000
0.000£+00 0.0000
0.000E+00 0.0000

0.0002+00 0.0000

aren/yr fract,
0.000E+00 0.0000
0.000E400 0.0000
0.000£+00 0.0000
0.000E+00 0.0000
0.000£+00 0.0000
0.000£+00 0,0000
0.000E+0C 0,0000
0.000E+00 0.0000
0.000€+00 0.0000

FIITI2RsEE zzoziz

0.000E+00 0,0000

................

area/yr  fract,
0.000€+00 0.0000
0.000€400 0.0000
0.000€E+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
0.000£+00 0.0000
23ITITTS2S =3zssas

0.000E+00 0.0000

Total Dose Contributions TDOSE(i.p,t) for Individual Radionuclides (i) and Pathways (p)
As area/yr and fraction of Total Dose At t = 1 Q00E+04 years

Radio-
Nuclide wmrem/yr
Ae-241 5.383€-07 0.0002
(s-137 0.000£+00 0.0000
Pu-238 4 055€-07 0.0001
Pu-239 1,.928£-08 0.0000
Py-240 1.3776-07 0.0000
Pu~241 9.738E-10 0.0000
Py-242 2.690E-12 0.0000
U-235  3,148E-03 0,9908
U-238 2.2276-05 0.0070

Total 2.172€-03 0.9982

...............

Water Dependent Pathways

................

................

...............

1.119€-10 0.0000 0.000E400 0.0000 0.0006+00 0.0000

0.000E400 0.0000
8.274E-10 0,0000
9.443E-12 0.0000
1.888E-11 0.0000
1.715€-13 0.0000
5.095€-16 0.0000
2.676E-06 0,0008
4 542€-08 0.0000

Er3zIsa=s 2gzzse

2.723E-06 €.0009

0 .000E+00 ©.0000
5, 446E-09 0.0000
0.000€400 0.0000
3.160E-18 0.0000
0.000£400 0.0000
2.5006-17 0.0000
0.000E+00 0.0000
2.994€-07 0.0001

SImEII=Izz sEsasy

3.048€-07 0.0001

tSum of all waler independent and dependent pathways.

0.000E+00 0.0000
0.000E+00 0.0000
0.000£400 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 ¢.0000
0.000E+00 0,0000
0.000£+00 0.0000

0.000E+00 0.0000

................

9.138E-11 0.0000
0.000E+00 0.0000
1,4206-10 0.0000
9.208€-12 0.0000
2.021€-11 0,0000
1.394E-13 0.0000
5. 417€-16 0.0000
2.572E-06 0.0008
7.798E-09 0.000¢
ETLTIEISTE IamEse

2.580E-06 0.0008

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

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

7 .460E-10 0,0000
0 .000E+00 0.0000
2.901E-10 0.0000
1.207€-11 0.0000
1.666E-10 0.0000
1.137€-12 0.0000
4 463E-15 0.0000
9.115E-G3 0.0000
1.593€-08 0.0000

FITRIFTNT =EEsz

1.083€-07 0.0000

................

wrea/yr fract.
0.000E+00 0.0000
0.000€+00 0.0000
0.000€+00 0.0000
0.000€E400 0.,0000
0.000£+00 0.0000
0.000E+00 0,0000
0.0006+00 0.0000
0.000E+00 0.0000
0.000E400 0.0000

Sa3szszeT sgsEe

0.000€+00 0.0000

all Pathwayss

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

aren/yr  fract.
6.3926-07 0.0002
0.000E+00 ©.0000
4.1226-07 0.0001
1.931E-08 0.0000
1.379€-07 0.0000
9.753E-10 0.0000
3.695%-12 0.0000
3.154E-03 0.9925
2.264E-05 0.0071

fzzTRITIs ErRass

3.178E-03 1.0000
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Suseary © RESRAD: PAMLING-AVERAGE OF' © DATA & LOWER KD VALUES

File © BIPANLIN OR]
Doge/Source Ratios Summed Over A}l Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
Parent Product Branch DSR(j.t) (mrem/yri/{pCi‘g)

(1) (J1  Fraction t= 0,000E+0) 1 000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E402 1.000£402 3.000€+03 | .000E+04
Py-242 Pu-247 1 .000E+00 7.686E-01 7 .685E-01 7.683E-01 7 .677€-01 7.657E-01 7 ,58%€-01 7.091€-01 5.018E-01 0.000€+00 0.000+00
Pu-242 U-238 1.000E400  0.000E+00 3 .A5BE-11 1.033E-10 3.386E-10 9.69BE-10 2.763E-09 5.405E-09 6.767E-08 9.659E-09 9.206E-09
Pu-242 U-234 L .000E+00  0.000E+00 3.396€-17 3.037€-16 3.303E-15 2.795€-14 2.514E-13 1.235E-12 1.394E-10 2.035€-11 2.733€-11
Pu-242 Th-230 1.000E+D0 0.,000E400 | B63E-22 5.001E-21 1.B22E-19 4 .696E-18 1 485E-16 2.583E-15 3.135E-14 | .BB9E-14 3.167E-14
Pu-242 Ra-226 10006400  0.000E+00 9.736E-25 8.016E-23 9.762€6-21 7 HO1E-19 8.193E-17 4 477E-15 2.1266-13 2.315E~13 4. .405€-13
Pu-242 Pb-210 1.000E+00 0.000E+00 0.000E+00 6.236E-25 2 . 494E-22 5.318E-20 1 449E-17 1.280E-15 5.601€-13 2.229E-12 4.250E-12
Pu-242 dOSRL §) 7.686E-01 7 685E-01 7.683E-01 7.877E-01 7 687E-01 7 .589E-01 7 .091€-01 5.018E-01 9.682E-0% 9.238E-09
U-235 U-235 1.000E+00 6.974E-01 6 .942E-01 6.879E-01 €.662E-01 6.0BOE-01 4. 414E-01 1,756E-01 4 462E-01 0.000E+00 0.000E+00
U-235 Pa-231 1.0006¢00 0 .000E+00 2 366E-04 7 066E-04 2.317€-03 6.634E-03 1 .8R9E-02 3 .475E-02  “SdE-02 1.361E-02 1.187€-02
U=235  Ac-227 1.000E+400  0.000E+D0 3.322E-06 2.918E-05 2.9820-04 2.141E-03 1.224E-02 3.062E~02 5. 40E-02 2,.25BE~02 1.967¢-02
U-235 SR J) 5.974E-01 6 ,945€-01 6.887E-01 & .689E-01 6. 168€-01 4.725E-01 2.409E-01 5.241E-01 3.619E-02 3.154E-02
U-238  U-238 1 .000E+00 2 234E-01 2.224E-01 2.204E-01 2.13SE-01 1.94BE-01 1 .414E-01 5.541E-02 4.413E-01 0.000E+00 0.000E+00
U~238  U-234 1 .000E+00  0.000E+00 4.371£-07 1.299E-06 4 .195E-06 | I4BE-05 2.779E-05 3.229€-05 1.294E-03 0.000£+00 0.000€+00
U-238  Th-230 1.000E+400  0,000E400 3.596E-12 3.217E-11 3.49BE-10 2,963E-09 2.671E-08 1.349E-07 3.783E-07 1.2B6E-07 1.749E-07
U-238  Ra-226 1 .000E+00  0.000E+00 2 .561E-14 & BBIE-13 2.505E-11 6 .444E-10 2.019€-08 3.377€-07 3.7926-06 1.596E-06 2.506E-06
U-238  Pb-210 1.000E+00 0.000E+00 B.517E-17 6.799E-15 7.9326-13 5.499E-11 4. 1716-09 1.060E~07 9.894E-06 1.538E-05 2.420E-05
U-238  dOSR(j) 2.234E-01 2.224€-01 2.204E-01 2 135E-01 1.948E-01 1 . 414E-01 5.544E-02 4 426E-01 1,711E-05 2.688E-05
EZTT2252 TI22T23; vETEIss=s SRITUITTET TTSLTLZISS JNSITIITT ZTLSIATERST NESSEBTISET IJSISIT2S TIITHASET SINSETISE TREESTEZE masusasTe
Branch Fraction is the cumulative factor for the j'th principal radionuclide daughter: CUMBRF(j) = BRF(1)eBRF(2)s ... BRF(j).
The DSR includes contributions from associated (half-life s 0.5 yr) daughters.

Single Radiomuclide Soil Guidelines 6(i,t) in pCi/g
Basic Radiation Dose Limit = 30 avem/yr

Nuclide

(1) t= 0.000E+00 1.000E+00  3.000E+00 1.000E¢01  3.000E401 1.000E402 3.000E402 1.000E+03  3.000E+03 1,000E+04
An-24) 34620401 3 AGBE401 3 .479E+01  3.519E¢01  3.636E+01 A O7¢E+01  5.BBBEt01  2.366E402 4.82BE+06  5.0226+06
(s-137 9.0006400 9.213E+400 5.654E+00 11376401 1 BISE401  5.328E+01 1. 007E404 1 J43E+11 98 652E+13 8 6526413
Py-238 A ABEA0T 4 1BIEH01 4. 249E+01 4 494E+01  S.277E+01  9.254E+01 4 B02E+02 6 .B3ITE+04  1.966£+07 1.252E407
Py=239 37006401  3.7026401  3.703E#01  3.7076401 3, 71BE+01  3.759€+01 4 043E401 5. 8136401  3.3656¢08 3.309€+08
Py-240 17006401 3.700E¢01  3.702E401  2.708E401  3.7Z5E401  3.786E4D1 4. 136E401  6.272E+01  2.064E+06 4 350E+06
Pu-241 18676403 1 BOOE+02 1 .688E+03 | A40E+03  1.195€+03 1. 193E403 1.715€403 6.8926+03 1.496E408 1 .538E+08
Pu-242 1.903E401  3.904E401  3.905E401  23.908E401  3.91BE+01  3.953E401  4.231E401 5.979E+01  3.09BE+09  3.247E+09
U-23% 43026401 4.320E401  4.356E+01 4 4BSE+01 4 B6AE+01  6.349E+01  1.2458402 5.606E+01 8.290E+02 9.513E+02
U-238 1.3436407 12496402 1.36JE+02  1.4056402 ! .BAOE+02 2.121E+02 S 411E¢02  6.778BE+01 23.360E¢05 3.360E+05
sxrxzzss 332284451 2ss23zes s2_esexnse ss=sagzvss 222823 az3zTsezes 2T22ssrs sxggRsss 22323222 232223832

tAt specific activity limit

o
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Sumsary @ RESRAD: PAMLING-AVERAGE ORISE DATA & LOWER KD VALUES
File @ BIPAWLIN ORI

Summed Dose/Source Ratios DSREI,t) in (mrem/yr )/(pCi/g}
and Single Radionuciide Soil Guidelines G{i,t) inpCli/g
at tain = tise of minisum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000£+00 years

Nuclide Inmitial tain DSRU: tmin) 6(1,tain) DSROL, teax) 6( i, teax)
{i) pti/g [years) {pCi/y) (pCitg)
An-241 1.070E-01 0.000£400 B.666E-01 3 4626401 8. 666E-01 J.462£401
(s-137 3.505E-01 0.000E+00 3.3330400 9.000E400 3.333E+00 9.000£+00
Py-238 1.720€-0! 0.000£+00 7.233k-01 4 1486401 7,223E-01 4. 148BE+01
Pu-239 2.130E-01 0.000E+00 8.106E-01 3.701E+01 B.106E-01 3.701E+01
Pu-240 2.000E-02 0.000€+00 B.109€-01 3.700€¢01 8.109E-01 3.700E+40)
Pu-241 5.000E-03  55.94 g 0.06  2.823E-02 1.144E+03 1.607€-02 1.B67E+03
Pu-242 4 000€-04 0 . O00E +00 7.686E-C1 3.903E+01 7 686E-01 3.903E+01
Y-235  1.000E-01 143.2 ¢ 0.7 1.658E400 1.B10E+01 &.974E-01 4.302E+01
U-238  5.420€-01 34 997 [ 564400 1 918E401 2.234£-01 |, 343E+02

ESE3TET TEIITIAST SEITATIRIRISRERET SEETIIITTET TEgREsaNS IESATIEIX gEmEasane
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CONFIRMATORY AND RADIOLOGICAL SURVEYS
OF THE
NUCLEAR LAKE SITE
PAWLING, NEW YORK

INTRODUCTION AND SITE HISTORY

Nuclear fuels processing and research began in 1958 at a site near Pawling, New York, known
as Nuclear Lake. Initial operations were performed by Nuclear Development Corporation;
subsequently, the site was owned and operated by United Nuclear Corporation and Gulf United
Corporation. Uranium oxide fuels of various U-235 enrichments were fabricated and tested at
the site. Fuels utilizing thorium and plutonium were also fabricated and tested. The testing
facilities at the site i~cluded several small experimental reactors. In 1972, activities at the site
were discontinued and the site was decontaminated and surveyed. A report, indicating that the
facilities satisfied the criteria for decommissioning, was prepared by ATCOR." The U.S.
Nuclear Regulatory Commission (NRC) license for the site was then terminated in 1975. The
property was acquired in 1979 by the National Park Service (NPS) for the purpose of relocation
of the Appalachian National Scenic Trail (ANST).

The NPS contracted Nuclear Energy Services (NES) to conduct additional surveys of portions
of the property. Results of that survey, presented in a July 1984 report, identified a small area
of residual contamination in the former Waste Disposal Building.? No other evidence of

contamination in excess of the limits for unrestricied use was noted.

However, studies and reviews by the Nuclear Lake Management Committee, a local citizens
group, raised concerns regarding possible residual contamination in building drains, septic tank
and drain field systems, sediment in Nuclear Lake, and building interior paint.® The possibility
that containers of radioactive or other hazardous wastes had been discarded into Nuclear Lake
was also indicated by the Management Committee.” As a result of these concerns, the NPS
requested that the Environmental Survey and Site Assessment Program (ESSAP) of the Oak
Ridge Institute for Science and Education (ORISE), then known as the Radiological Site
Assessment Program of Oak Ridge Associated Universities, conduct investigations and
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radiological surveys of the site that would address these concerns. A survey was conducted

during September 1986 and the results provided in a July 1988 report.*

The survey identified alpha and/or beta surface activity levels in four buildings which exceeded
the NRC surface contamination guidelines. In addition, several soil samples contained elevated
levels of plutonium and Cs-137. Electromagnetrometry and ground penetrating radar studies,
which were conducted concurrently with the 1986 survey, identified a number of anomalies in
Nuclear Lake. Radiation Technical Services performed an underwater investigation of these
anomalies, during November 1992. The investigation was unable to substantiate that any of the

anomalies were associated with metal drums as originally suspected.’

The site has remained in c.retaker status pending decontamination and demolition of site
buildings and excavation of contaminated soils. Chevron USA, Inc., under a consent agreement
with the NRC, contracted NES to characterize and perform remediation of contaminated building
surfaces and soils at the Nuclear Lake Site. Structural decontamination was limited to the
Plutonium Facility, Multiple Failure Building, and the Waste Disposal Building. Remediation
of site soils was performed within the vicinities of the Plutonium Facility, Waste Disposal
Building, and Shield Mock-Up Building. NES then performed final status surveys of the

remediated buildings and soil areas.

At the request of the NRC's Division of Low-Level Waste Management, ESSAP performed a
confirmatory survey of the remediated portions of the Nuclear Lake Site. In addition, ESSAP
performed radiological surveys of those unaffected buildings and open land areas where previous
surveys had not identified contamination. This report describes the proceduies and results of

these surveys.

SITE DESCRIPTION
The Nuclear Lake Site is located off of Old State Route 55 between the towns of Pawling and
Beekman in the eastern portion of New York State (Figure 1). The 460 ha (1136 ac) site is

heavily wooded with the exception of the 20 ha lake; clearings in the vicinity of the recently
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reconstructed dam, which impounds the lake at its southern end; the central portion of the site,
where eight of the nine original site buildings are located; and near the entrance to the site,
where the ninth building is located (Figure 2).

The site history indicates that of the nine buildings, only four may have been potentially used
for the processing or storage of radioactive materials. These buildings are the 700 m? (7500 ft%),
Plutonium Facility, the Waste Disposa! Building (39 m?), the Shield Mock-Up Building (60 m?),
and the Critical Facility (510 m®) (Figures 3 through 6). The 1986 radiological survey identified
residual contamination above the NRC guidelines in the eastern portion of the Plutonium
Facility, a small area in the Multiple Failure Building (45 m?) and Waste Disposal Building
(54 m?), and one measurement location, remediated at the time of the survey, in the Critical
Facility. The other buildings located on the site include the Engineering Building (410 m?), the
Lodge (66 m’), and a house currently occupied by the site caretaker that was previously known
as the Remote Assembly Building (106 m?) (Figures 7 through 10).

OBJECTIVES

The objectives of the confirmatory process were to validate the results of the NES final surveys
by providing independent document reviews and radiological data for use by the NRC in
evaluating the adequacy and accuracy of the NES radiological status report for the buildings and
surrounding soil areas. The radiological survey was performed to supplement previous survey
results and gather additionai data, to confirm that no contamination in excess of the unrestricted

use limits exists on the remainder of the property.

DOCUMENT REVIEW

ESSAP reviewed the NES work plan for soil remediation, the decommissioning plan for the
Plutonium Facility and Multiple Failure Building, final release survey plan, and final survey
report and supporting documentation concerning site characterization and remediation

activities.** Information was evaluated for gccuracy, completeness, and compliance with

guidelines.
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PROCEDURES

A survey team from ESSAP visited the Nuclear Lake Site from September 20 through 28, 1993,
and performed visual inspections, measurements, and sampling. The surveys were in accordance
with a plan dated September 17, 1993, submitted to and approved by the NRC Headquarters
Division of Low-Level Waste Manag2ment and Decommissioning.'® The surveys performed for
the various portions of the site were objective dependent. Confirmatory survey procedures were
implemented for remediated site buildings and outdoor soil areas and radiological survey
procedures, designed to meet draft NUREG/CR-5849 requirements, were used for the remaining
unaffected buildings and outdoor areas. Confirmatory and radiological survey procedures are
described below. Additional i~ srmation regarding instrumentation and procedures may be

found in Appendices A and B.

CONFIRMATORY SURVEY PROCEDURES: INTERIOR

The following procedures were used for interior surveys of the Plutonium Facility, the Waste
Disposal Building, and the Multiple Failure Building.

Reference Grid

ESSAP used the 1 m x 1 m survey grid system, established by NES, for referencing
measurement and sampling locations. This grid system had been installed r the floor and lower
walls (up to 2 m) of the rooms within each building. The upper walls and ceilings in rooms 3
and 5 of the Plutonium Facility were also gridded.

Measurements and samples collected from ungridded surfaces were referenced to the floor

and/or lower wall grid or to prominent building features.
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Surface Scans

Surface scans for alpha, beta, and gamma activity were performed over 100% of floor and lower
wall surfaces and 5 to 10% of the upper wall and ceiling surfaces of the Waste Disposal
Building, the eastern portion of the Plutonium Facility (Rooms 2-5, 14, and 15), and the
Multiple Failure Building. Scans of non-remediated portions of the Plutonium Facility (Rooms
1, 6-13, 16-18) covered 50% of floor and lower wall surfaces. The floors of Rooms 12 and 13,
both restrooms, could not be scanned due to standing water. Scans were performed using gas
proportional, GM, and/or Nal detectors coupled to ratemeters or ratemeter-scalers with audible
indicators. Locations of elevated direct radiation, detected by scans, were marked for further

investigation.

Surface Activity Measurements

Three hundred and sixteen direct measurements for total and removable alpha and beta activity
levels were performed in the Plutonium Facility, 20 were performed in the Waste Disposal
Building, and 17 in the Multiple Failure Building. Most direct measurement locations were
selected randomly; however, 21 sets of measurements (17 in the Plutonium Facility, 3 in the
Waste Disposal Building, and 1 in the Multiple Failure Building) were performed in areas based
on the surface scan results. The measurements were made in floor and lower wall grid blocks
and at a frequency of 1 measurement for every 20 m’ oi upper wall and ceiling surfaces (scans
identified elevated direct radiation at 11 of the 124 upper wall and ceiling measurement
locations). Figures 11 through 21 show measurement locations. Locations with alpha or beta
surface activity levels, which exceeded the NRC average surface activity guideline, were
investigated to determine the size of the contaminated area, a direct measurement made within
each contaminated region, and 4 to 6 additional grid block measurements performed to determine
the average surface activity levels in the contiguous 1 m’ area. A weighted 1 m’ average was

then determined in accordance with NUREG/CR-5849. At representative locations where NES
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performed additional remediation, ESSAP performed pre- and post-remediation measurements.
Direct measurements were made using gas proportional detectors coupled to ratemeter-scalers.

A smear sample for determining removable gross alpha and gross beta activity levels was
collected from each direct measurement location or, when more than one measurements was
performed in a grid block, from the direct measurement location with the highest total activity.

Exposure Rate Measurements

Exposure rate measurements were performed within each room of the Plutonium Facility and
in the center of the Multiple Failure Building and the Waste Disposa! Building (Figures 19
through 22). Exposure rates were measured at | m above the floor using a pressurized

1onization chamber (PIC).

Subfloor Seil Sampling

Soil samples were collected from 25, 2, and 1 subfloor locations within the Plutonium Facility,
Waste Disposal Building, and the Multiple Failure Building, respectively (Figures 19
through 22). Soil sample locations were placed adjacent to expansion joints or floor cracks,
when present.

CONFIRMATORY SURVEY: EXTERIOR

The following procedures were applicable to the perimeter affected soil areas associated with the
Plutonium Facility, the Waste Disposal Building, and the Shield Mock-Up Building.

Reference System

ESSAP used prominent building features to reference measurement and sampling locations.
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Surface Scans

Surface scans for gamma activity were conducted over the exterior grounds of the affected
buildings extending out to a distance of 10 m. Surface scans were performed using Nal
detectors coupled to ratemeters with audible indicators. Locations of elevated direct radiation
detected by scans were marked for further investigation.

Soil Sampling

Soil samples were collected from 21 locations within excavated areas, or adjacent to the
excavations, that were associated with the Plutonium Facility, Waste Disposal Building, and the
Shield Mock-Up Building (Figures 23 and 30).

Exposure Rate Measurements

Exposure rate measurements were made at 16 of the soil sampling locations. Measurements

were made at 1 m above the surface using a PIC (Figures 23 and 30).
RADIOLOGICAL SURVEY PROCEDURES: INTERIOR
The procedures described below are applicable to the interior of the following unaffected

buildings: Engineering Building, Shield Mock-Up, Critical Facility, the Lodge, and the Remote
Assembly Building.

Reference System

ESSAP used prominent building features to reference measurement and sampling locations.
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Surface Scins

Surface scans for alpha, beta, and gamma activity were performed over a minimum of 10% of
the accessible floors and lower walls (up to 2 m) of each building with the exception of the
Lodge. Because of the extent of debris on the floors and the wet surfaces, only gamma and
minimal beta scans could be performed in the Lodge. Scans were performed using gas
proportional, GM, and/or Nal detectors coupled to ratemeters or ratemeter-scalers with audible

indicators.

Surface Activity Measurements

Direct measurements for total alpha and/or beta surface activity were performed at a minimum
of 30 locations within each building (Figures 24 through 28). Direct measurements were
performed using gas proportional and/or GM detectors coupled to ratemeter-scalers. Smear
samples for determining removable activity levels were collected from each direct measurement
location. Only beta direct measurements were performed in the Lodge, due to the extensive

debris and wet surfaces.

Exposure Rate Measurements

Exposure rate measurements were made in each building (Figures 24 through 28).
NUREG/CR-5849 recommends that an exposure rate measurement be performed at each direct
measurement location; however, the small size of most of the site buildings did not necessitate
this measurement frequency. Therefore, one measurement was made per building or room,
whichever was applicable. Measurements were made at 1 m above the surface using a PIC.

Subfloer Seil Sampling

Subfloor soil samples were collected from 2, locations within each building (Figures 24
through 28).
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RADIOLOGICAL SURVEY PROCEDURES: EXTERIOR

The following procedures were used for unaffected portions of the site associated with buildings,

roads, walkways, and the dam area.

Reference System

The unaffected outdoor areas were subdivided into 4 survey units (Figure 29). ESSAP then
established a grid system consisting of 50 m x 50 m grid blocks to reference measurement and
sampling locations within survey unit areas located north of the dam. Prominent site features
or structures were used for reference measurement and sampling locations which were south of

the dam area.

Surface Scans

Surface scans for gamma activity were conducted over approximately 100% of the cleared
portions of the site, which included those areas associated with the buildings, roads, walkways,
cleanings, and the remnants of the emergency generator building, sodium tent, and shield blocks.
Additional scans were performed over approximately 10% of the remaining portions of each
survey unit. Scans were performed using Nal detectors coupled to ratemeters with audible
indicators. Locations of elevated direct radiation detected by scans were marked for further

investigation.

Soil Sampling

Surface (0 to 15 cm or less in depth) soil samples were collected from 127 locations within the
4 survey units. Subsurface samples could not be collected due to the proximity of bedrock to
the surface, where, at many locations, refusal was reached at § ¢cm in depth. The surface soil
samples collected from each survey unit also incorporated the land areas located outside of the
buildings’ perimeter. Soil sample locations were systematically selected throughout the site or
were located at suspect locations that were identified during surface scans. Sample locations
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were typically clustered around each building and spaced further apart, within the heavily
forested portions of each survey unit (Figures 30 through 35).

Exposure Rate Measurements

Exposure rates were measured at 1 m above the surface at 33 soil sampling locations using a
PIC (Figures 30, 31, 32, and 35). For all remaining soil sampling locations, a gamma radiation
measurement was performed at contact and at 1 m above the surface using a Nal detector
coupled to a ratemeter, and compared with the ambient background level.

SAMPLE ANALYSIS AND DATA INTERPRETATION

Samples and data were returned to ESSAP’s Oak Ridge, Tennessee facility for analysis and
interpretation.  Smears were analyzed for gross alpha and gross beta activity with a low
background proportional counter.  Soil samples were individually analyzed by gamma
spectrometry. The spectra were reviewed for uranium, thorium, americium, cesium and any
other identifiable photopeaks. Nine composite samples were also analyzed for isotopic
plutonium by alpha spectrometry. Subfloor samples from Rooms 2, 3, and 4 and samples from
the exterior of the Plutonium Facility and samples where Am-241 levels exceeded the gamma
spectrometry minimum detectable activity levels were selected for the alpha spectrometry
analysis.

The background was subtracted from the smear analytical results and direct measurement data
and the results were converted to units of dpm/100 cm’. Exposure rates were reported in uR/h
and included background. Soil results were reported in pCi/g. The data were compared to the
final survey results provided by NES and the NRC generic and site specific guidelines.®!' The
background exposure rates and radionuclide concentrations in soil previously collected were also

used for data comparison.*
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FINDINGS AND RESULTS

DOCUMENT REVIEW

ESSAP’s review of the characterization, decontamination and decommissioning, and the final
survey with addendum reports identified several deficiencies in the documents. These
deficiencies, which included concerns regarding the affected outdoor area characterization

methods, were provided to the NRC in several correspondences. '™

CONFIRMATORY SURVEY: INTERIOR

Provided below are the results of the confirmatory surveys of the Plutonium Facility, Waste
Disposal Building, and the Multiple Failure Building.

Surface Scans

Surface scans of the interior of the Plutonium Facility identified elevated direct alpha radiation
levels on the floor, walls, and ceiling of Rooms 3, 4, and S on north wall of Room 1, and on
the floor of Rooms 14 and 15. Elevated beta radiation levels were also detected on the floors
of Rooms 3 and 15. Alpha, beta, and gamma scans of the remaining rooms in the Plutonium

Facility did not identify any locations of elevated direct radiation.

Surface scans in the Waste Disposal Building identified three locations of elevated direct beta
radiation on the upper level floor. All other alpha, beta, and gamma scans of the floors and
walls did not identify any locations of elevated direct radiation.

Surface scans of the Multiple Failure Building identified one location of elevated direct beta
radiation levels on the floor immediately north of the contaminated area that had been previously
remediated. In addition, a small trough that was formed by the wall sheet metal immediately
adjacent to the remediated area was also determinied to have elevated beta radiation. There were

no other areas of elevated direct radiation detected on floor and wall surfaces.
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Each specific location and/or general areas of contamination were brought to the attention of the
NES site representative. ESSAP characterized the small areas of elevated alpha and beta direct
radiation which surface scans identified in Rooms 1, 3, 5, 14, and 15 of the Plutonium Facility
and in the Waste Disposal and Multiple Failure Buildings. The distributed areas of alpha
contamination which ESSAP identified in the rooms 3, 4, and S of the Plutonium Facility were
re-surveyed and recharacterized by NES. NES personnel then remediated the areas and
performed post-remedial action surveys as necessary. ESSAP personnel then performed
additional surface scans and direct measurements to confirm that remedial actions had been

effective in reducing contamination to acceptable levels.
Surface Activity Levels

Surface activity levels for representative locations of elevated direct radiation identified in the
affected buildings are summanzed in Table 1. Prior to additional remediation, the surface
activity ranges for locations of elevated direct remediation for the Plutonium Facility were: 11
to 2,300 dpm/100 cm’ for total alpha activity, with 20 to 310 dpm/100 cm’ being the range of
alpha activity in 1 m’ areas; for locations with elevated beta activity, the total activity range was
-420 10 100,000 . /100 cm® with a 1 m’ average activity range of -5 to 47,000 dpm/100 cm’.
For the three locations in the Waste Disposal building total beta activity levels ranged from 420
to 260,000 dpm/100 cm’ and the | m’ average activity levels ranged from 2,000 to
7,800 dpm/100 cm®.  In the Multiple Failure Building, elevated beta activity was
50,000 dpm/100 cm’ and the | m? average was 9,800 dpm/100 cm’.

Removable activity levels ranged from -1 to 25 dpm/100 cm?, for alpha, and from -3 to
10 dpm/100 cm?, for beta.

Final confirmatory survey surface activity levels are provided in Table 2. For the affected
portions of the Plutonium Facility (Rooms 2-5, 14, and 15), total activity levels ranged from -§
to 200 dpm/100 cm?, for alpha, and from -1,800 to 2,500 dpm/100 cm? for beta. The 1 m?

averages were determined for direct measurement locations with total surface activity in excess
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of 100 dpm/100 cm? for alpha and 5,000 dpm/100 cm? for beta. These 1 m? averages ranged
from 0 to 93 dpm/100 cm” and -110 to 1,300 dpm/100 ¢m? for alpha and beta, respectively.

Total activity levrss in the unaffected rooms of the Plutonium Facility (Rooms 1, 6-13, and
16-18) were -7 w0 180 dpm/100 cm’ for alpha and -590 to 2,600 dpm/100 cm? for beta, The |
m’ average anges were 14 dpm/100 ¢m? and 370 dpm/100 cm? for alpha and beta, respectively.

Removable activity levels for the Plutonium Facility ranged from -4 to 12 dpm/100 cm? for gross
alpha and -5 to 21 dpm/100 cm’ for gross beta.

Total surface activity levels in the Waste Disposal Building ranged from -2 to 27 dpm/100 cm?
and -660 to 950 dpm/100 cm’ for alpha and beta, respectively. The 1 m? averages were
9 dpm/100 cm? for alpha and 1,400 to 1,700 dpm/100 cm?, for beta. Removable activity levels
were -1 to 4 dpm/100 ¢cm® and -4 to 8 dpm/100 cm’ for gross alpha and gross beta, respectively.

The activity levels in the Multiple Failure Building were -7 to 27 dpm/100 cm? for alpha and
-500 to 1,300 dpm/100 em” for beta. The 1 m’ average was 14 dpm/100 cm? for alpha and
770 dpm/100 em’ for beta. Removable activity levels were -1 to 4 dpm/100 cm? for gross alpha
and -5 to 5 dpm/100 cm? for gross beta.

Exposure Rates

Exposure rates for the affected buildings are summarized in Table 3. The exposure rates,
including background, in the Plutonium Facility ranged from 9 to 12 uR/h and averaged 10
#R/h. Background inclusive exposure rates in the Waste Disposal Building and Muitiple Failure
Building were 10 uR/h and 8 uR/h, respectively.

Radionuclide Concentrations in Subfloor Soils

Table 4 provides a summary of the radionuclide concentrations in subfloor soils within the
affected buildings. The samples collected from beneath the Plutonium Facility, Waste Disposal
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Building, and Multiple Failure Building contained the following concentration ranges: Cs-137,
less than 0.1 to 0.7 pCi/g; Am-241, less than 0.1 pCi/g; Th-232, 0.3 to 1.0 pCi/g; U-235, less
than 0.1 to 0.1 pCi/g; U-238, less than 1.1to 1.1 pCi/g. Plutonium concentrations in composite
samples are summarized in Table 5 and subfloor samples were less than 0.09 to 0.12 pCi/g for
Pu-238 and less than 0.07 pCi/g for Pu-239/240. Due to the low levels of plutonium and
americium present in samples as indicated here and elsewhere in this report (most sample
concentration levels were below the minimum detectable activity level) ESSAP was unable to

confirm the plutonium to Am-241 ratio of 7:1.

CONFIRMATORY SURVEY: EXTERIOR

The confirmatory survey results for the affected soil areas are discussed below,

Surface Scans

The gamma surface scans did not identify any locations of elevated direct radiation.

Radionuclide Concentrations in Soil

The radionuclide concentrations in soil samples collected from the affected soil areas are
summarized in Table 6. Concentration ranges were less than 0.1 to 5.5 pCi/g for Cs-137, less
than 0.2 pCi/g for Am-241, 0.4 to 1.1 pCi/g for Th-232, less than 0.1 to 0.1 for U-235, and
0.2 w0 1.6 pCi/g for U-238. Plutonium concentrations in composite samples summarized in
Table 5, were less than 0.24 pCi/g for Pu-238 and less than 0.24 pCi/g for Pu-239/240,

Exposure Rates

Exposure rates for the affected outdoor soil areas are provided in Table 6. Exposure rates,

including background, ranged from 8 to 12 uR/h.
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RADIOLOGICAL SURVEY: INTERIOR

The results of the interior surveys of the Engineering Building, the Critical Facility Building,
the Shield Mock-Up Building, the Remote Assembly Building, and the Lodge are provided
below.

Surface Scans

Alpha, beta, and gamma surface scans of the interiors of each building did not identify any

locations of elevated direct radiation.

Surface Activity Levels

Surface activity levels for each building are summarized in Table 7. The total activity levels
within the Critical Facility were -7 to 37 dpm/100 cm? for alpha and -290 to 1,100 dpm/100 cm?
for beta; removable activity levels were -1 to 4 dpm/100 cm’ and -7 to 8 dpm/100 cm? for gross
alpha and gross beta, respectively. For the Engineering Building, total activity levels were -2
to 23 dpm/100 cm? for alpha and -320 to 850 dpm/100 cm? for beta. Removable activity levels
were -1 to 6 dpm/100 cm? for gross alpha and -5 to 16 dpm/100 cm® for gross beta. The
Remote Assembly Building total activity levels were -620 to 54 dpm/100 cm? for alpha and -620
to 730 dpm/100 cm’ for beta; removable activity levels were -1 to 4 dpm/100 ecm? for gross
alpha and -7 to 6 dpm/100 cm’ for gross beta. The total alpha activity levels in the Shield
Mock-Up Building were -2 to 39 dpm/100 cm’ and beta activity levels were -580 to
820 dpm/100 cm?; removable activity levels were -1 to 10 dpm/100 cm? for gross alpha and
-7 to 14 dpm/100 cm’ for gross beta. The beta activity levels within the Lodge were -650 to
1,200 dpm/100 cm? and removable activity levels were -1 to 6 dpm/100 cm? for gross alpha and
-7 to 8 dpm/100 cm? for gross beta.

There were four alpha measurement locations in unaffected buildings which were in excess of
25% (25 dpm/100 cm?) of the alpha guidelne, one each in the Critical Facility and Shield

Mock-Up Building and two in the Remote Assembly Building. One location within the Remote
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Assembly Building was attributed to the rock and masonry construction material of the fireplace
and the second location, also a result of natural background radioactivity, was on a rock
outcropping found in the basement of the structure. For the locations in the other buildings,
there were no indications, based on additional measurements from the localized areas (1 m?) and
surface scans, that there was contamination present. There were no beta measurements which
exceeded 25% (1,250 dpm/100 cm?) of the beta guidelines.

Exposure Rates

Area background exposure rates ranged from 9 to 11 uR/h and averaged 10 uR/h.* Exposure
rates, including background, for each unaffected building are summarized in Table 8 and were
as follows: Critical Facility, a range of 11 to 12 uR/h and averaged 12 uR/h; Engineering
Building, a range of 9 to 10 uR’h and averaged 9 xR/h; Remote Assembly Building, a range of
7 to 11 uR/h and averaged 9 xR/h; Shield Mock-Up Building the exposure rate was 10 uR/h;
and for the Lodge exposure rates ranged from 9 to 10 xR/h and averaged 10 uR/h.

Radionuclide C iions in Subfloor Soil

Radienuclide concentrations in subfloor soil samples are provided in Table 9. Concentration
ranges for all the subfloor samples were less than 0.1 to 0.2 pCi/g of Cs-137; less than 0.1 to
0.1 pCi/g of Am-241, 0.1 t0 0.7 pCi/g of Th-232, 0.1 to 0.2 to U-235, and 0.2 10 0.8 pCi/g
of U-238.

RADIOLOGICAL SURVEY: EXTERIOR

The results of the radiological survey of unaffected outdoor survey units 1 though 4 are provided
below.
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Surface Scans

Surface scans for samma radiation of the exterior unaffected survey units identified one area of
elevated direct radiation south of the Lodge (Figure 31). The anomaly, which was
approximately 2 m x 2 m in size, was centered at grid coordinate 168 N, 29 E. A 30 cm deep
borehole, at which point bedrock was encountered, was excavated at the anomaly center and
scanned for gamma activity. Gamma levels were 4 times background at the surface and
decreased to 2.5 times background at 30 cm, indicating the elevated activity was present
primarily in the upper layets of soil. Exposure rates and analytical results of the samples
collected from this area are included below and indicated the area required no additional

investigation. All other gamma scans were within ambient background levels,

Exposure Rates

Exposure rate measurements are summarized in Table 10. Exposure rates, including

background, for the unaffected outdoor area ranged from 8 to 12 uR/h and averaged 9 uR/h.

Radionuclide C crations in Soil

Background concentrations ranges for each radionuclide of concern are as follows: Cs-137 0.1
to 1.6 pCi/g; Pu-238, less than 0.2 to 0.10 pCi/g; Pu-239/240, 0.10 to 0.21 pCi/g; Th-232, 0.2
to 1.3 pCi/g; U-235, less than 0.3 pCi/g; U-238, less than 1.7 pCi/g.* Radionuclide
concentrations in soil for each of the survey units are summarized in Table 10. Concentration
ranges for each survey unit were as follows: Survey Unit 1, less than 0.1 to 5.9 pCi/g Cs-137;
less than 0.3 pCi/g Am-241; 0.2 to 1.4 pCi/g Th-232; less than 0.1 to 0.3 pCi/g U-235; 0.1 to
2.5 pCi/g U-238. Survey Unit 2, less than 0.1 to 6.1 pCi/g Cs-137; less than 0.4 pCi/g
Am-241; less than 0.5 to 1.4 pCi/g Th-232; less than 0.3 to 0.4 pCi/g U-235; 0.2 to 3.7 pCi/g
U-238. Survey Unit 3, less than 0.1 to 3.0 pCi/g Cs-137; less than 0.3 to 0.5 pCi/g Am-241;
less than 0.4 to 1.1 pCi/g Th-232; less than 0.2 to 0.3 pCi/g U-235; less than 1.7 to 4.3 pCi/g
U-238. Survey Unit 4 ranges were 0.1 to 3.6 pCi/g Cs-137; less than 0.2 pCi/g Am-241; 0.3
to 1.3 pCi/g Th-232; less than 0.1 to 0.2 pCi/g U-235; and less than 2.7 to 2.9 pCi/g U-238.
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Plutonium concentrations in composite samples, summarized in Table 5; were less than 0.07
pCi/g for Pu-238 and 0.05 to 1.2 pCi/g for Pu-239/240.

The maximum Cs-137 concentration of 6.1 pCi/g coincided with the location of elevated gamma
radiation identified in Survey Unit 2. The average Cs-137 concentration in the four samples
collected from the contiguous 100 m? area was 1.3 pCi/g.

DISCUSSION

ESSAP initiated instrumentation cross-comparison at the time of the confirmatory survey. These
cross-comparisons were initiated because of the sigu.ficant areas of residual alpha contamination
being identified while performing surface scans and investigative direct measurements in Rooms
3, 4, and 5 of the Plutonium Facility. A review of NES alpha instrumentation calibration
records, a comparison of ESSAP and NES instrument responses to a known activity plutonium
calibration source, and subsequent conversions from counts per minute to dpm/100 cm?,
indicated that the efficiency factor provided to NES for their ZnS detectors was in error. The
efficiency provided (39%) appeared to be a 2 rather than the appropriate 4r efficiency, which
is typically 15 to 20%. As a result, NES underestimated residual alpha activity, where present,
by 50 to 60% during the initial termination survey.

After consultation with the NRC, ESSAP discontinued the confirmatory survey for Rooms 3,
4, and 5, where the most wide spread residual contamination had been identified, and NES then
performed the additional characterization surveys, remediation, and post-remedial surveys in
these areas. For these surveys, NES obtained large area detectors which were better suited for
conducting surface scans and identifying gross contamination at the plutonium guideline levels.
In addition, NES acquired recalibrated instrumentation to be used for quantitative surface activity
measurements during characterization and post-remedial action surveys. The results of these
surveys were provided in the October 1993 addendum to the NES final project report.® At the
completion of the secondary remedial actions and NES surveys, ESSAP concluded the

confirmatory survey of these areas. .

Nuclear Lake Sie - December 6, 1959 18



COMPARISON OF RESULTS WITH GUIDELINES

The confirmatory survey results were compared with both the data provided by NES and the
generic and site-specific NRC guidelines for release to unrestricted use. The radiological data

for the building and unaffected outdoor soil areas, were also compared with the guidelines.

The applicable surface contamination guidelines, presented in Appendix C, are those for
pl ‘onium and Cs-137,

The plutonium guidelines are:

Total
100 dpm/100 cm’, average in a 1 m? area
300 dpm/100 ¢cm?, maximum in a 100 cm? area

Removable
20 dpm/100 em?

The Cs-137 guidelines are those for the beta-gamma emitters which are:

Total
5,000 dpm/100 cm’, average in a 1 m?® area
15,000 dpm/100 ¢m?, maximum in a 100 cm?® area

Removable
1,000 dpm/100 cm?

Exposure rates, at 1 m, were compared with the 5 xR/h above background guideline, currently
being used by the NRC."

Soil concentration levels of Cs-137 were compared with the 15 pCi/g site-specific guideline.
The site-specific guideline for total plutonium is 25 pCi/g. Americium-241 concentrations,
together with the results of plutonium analyses, were used to determine the plutonium
concentrations relative to the guideline. An Am-241 to plutonium ratio of 1:7 developed by
NES and approved by the NRC, was used to étimate total plutonium levels in samples that were

Nuclear Lake Site - Decomber 6, 1993 19



not analyzed for plutonium.” Ot 2r radionuclide concentrations were compared to background

icentrations.

All surface activity levels were below the NRC's residual surface contamination guidelines.
ESSAP's surface activity data for both the affected and unaffected buildings were tested in
accordance with Draft NUREG/CR-5849; the results of which are provided in Tables 11 and 12.
The tests support that, with the exception of Room 5 in the Plutonium Building, the surface
activity levels within each building satisfy the guidelines at the 95% confidence level.

All exposure rates at 1 m were within the 5 uR/h above background guideline.  Soil

concentration levels for all areas were below the guidelines and/or comparable to background.

SUMMARY

ESSAP performed confirmatory and radiological surveys of the Nuclear Lake Site in Pawling,
New York during the period September 20 through 28, 1993, Confirmatory activities included
document reviews, surface scans, direct measurements, exposure rate measurements, and soil

sampling.

The confirmatory survey identified residual surface contamination inside each of the three
affected buildings. Contaminated areas were remediated and resurveyed by NES and post-
remedial action surveys by ESSAP confirmed that surface contamination had been reduced to
acceptable levels. The radiological survey did not id~ntify any locations of residual
contamination in excess of NRC guideline levels. One roow in the Plutonium Facility (Room §)
did not satisfy the plutonium total activity guidelines at the 95% confidence level.

The final confirmatory survey results support those of NES and together with radiological survey
results indicate the site structures and soil areas satisfy the guidelines for velease to unrestricted

use

Muciear Lake Site - Deceaber 6, 199) 20
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TABLE 1

SUMMARY OF PRE-REMEDIATION SURFACE ACTIVITY MEASUREMENTS
AFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Total Activity Range (dpm/100 em?)

Number of Measurement T Aty
PRETRR Locations Single Measurements Grid Block Average {(dpm/ l:lg)etm’)
Singg_-!& Grid Blocks 1 Alpha Beta Aipha Beta Alpha Beta

Plutonium Facility
Room 3

Fioor 3 11 to 800 710 to 47, 000 30 to 280 860 to 47 000 -1to6 i

Lower Walls - 1 59 to 230 230 to 659 310 360 -1 0

U. Walls and Ceiling - 3 20 to 440 -420 10 270 80 to 240 -3 16 -95 -ltold 3w
Room 4

Floor -- 4 40 10 420 270 10 880 75 1o 200 500 to 580 -1tol2 | -1wS

U. Walls and Ceiling 2 -— 33 to 2,300 6 10 4,900 - 11025 | 2w3
Room 5§

Floor 2 i 41 10 420 970 to 1,300 120 i,200 ltod St
Room 14

Floor 1 57 to 230 500 to 1,100 120 820 | 1
Room 15

Floor 2 1110700 | 950 to 100,000 ; 2010270 LIDw21,000 | -1tod | 41010
Waste Disposal Bu

Floor n‘“—'T o 3 -2t0 260 | 420 to 260,000 Sto34 2,000 to 7,800 -1106 -1t03
Multiple Failure

Floor i --- 1 I 2to 14 |_720 to 50,000 i1 2 800 -1 4

*Refer to Figures 14 through 16, 17 through 19, 21.
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TABLE 2

SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
NUCLEAR LAKE SITE—AFFECTED BUILDINGS
PAWLING, NEW YORK

Total Activity Range
Number of M.easuremem (dpm/100 cm?) Removable Activity
R—— S Single Measurements Go Beck Averige | T SREMER )
Sinél_e-p(. Grid Blocks Alpha Bet.i Alpha Beta Alpha Beta
Plutonium Facility
Room 1
Floor — 20 to 59 640 to 970 -1to4 Sto3
Loweg Walls 8 -5 1o 84 -570 to 360 -1to6 4101}
U. Walls and Ceiling 11 -3 10 58 -590 to 490 -1t04 -Jto 4
Room 2
Floor 12 --- 9to 52 810 to 1,200 --- -1to 4 -3to2
Lower Walls 9 1 7 to 200 -520 to 500 72 26 -1to1 4101
U. Walls and Ceiling 17 1 Oto 110 -850 to 380 73 -1to 6 -Jto 8
Room 3
Floor 3 Oto 70 560 to 1,000 16 to 23 650 to 680 -1to 4 4108
Lower Walls -5 to 25 190 1o 350 20 R4 -1to4 -1t0 i
U. Walls and Ceiling 13 3 -2 to 200 -640 to 730 0 to 80 -100 to 310 4 10 12 -Sto 8
Room 4
Floor 4 0 to 140 -140 to 400 9to4l S to 400 Ito6 -1to7
Lower Walls 8 --- -2 to 20 -560 to -110 --- --- -1to4 Stob
U. Wall and Ceiling 15 --- 8 to 60 -1,800 to 6 --- -lto4 4108
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TABLE 2 (Continued)

SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
NUCLEAR LAKE SITE—AFFECTED BUILDING
PAWLING, NEW YORK

= =

Total Activity Range
{(dpm/100 em?) Removable Activity

Range (dpm/100 cm?)

(461 0 isqumdes)

8

850 to 1,200
Lower Walls 4 - 120 to 550
U. Walls and Ceiling 3 -20 to 260
Room 6
Floor 1 | 5 to 180 210 to 1,500 14 370 -1t0 4 | 30l
Lower Walis 3 --- 9 to 36 250 10 410 4104 -3to§
U. Walls and Ceiling 3 — -2 10 32 19 10 230 - 1104 4103
Room 7
Floor 2 --- 16 to 34 880 to 960 -1tol -l1103
Lower Walls K — 5 to 36 250 10 570 -~ -1to 1 -Stol
U. Walls and Ceiling 3 ~-- 2te 11 24 to 240 --- -1to 1 -fto3
Room §
Floor 3 --- 14 10 27 960 to 1,100 --- 1to4 -1to8
Lower walls 4 - 2to 16 -240 to 410 --- --- -1to | 3100
U. Walls and Ceiling 3 — 21020 38 to 330 --- --- -1tol -3t09
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TABLE 2 (Continued)

SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
NUCLEAR LAKE SITE-AFFECTED BUILDING

PAWLING, NEW YORK

Total Activity Range

Number of Measurement (dpm/100 cm’) Removable Activity
eyt i Single Measurements P Bt s
| Singlept. [GridBlocks] Alpha | Beta | Alpha | Beta | Alpha | Beta |
{ Room 9
Floor 2 -- Oto7 790 to 880 -- -1to4d -3to -1
Lower Walis 3 -7to 14 -340 to 230 - -1tol 4100
U. Walls and Ceiling 3 -- -2 to 27 -80 to 130 - 1101 Sto !
Room 10
Floor 8 - 23 to 82 890 to 1,200 - -lto6 S5t00
Lower Walls 9 -2 to 55 -480 to 360 --- -lto4 4 to 21
U. Walls and Ceiling ==s 2t0 16 -120 to 450 - -ltod -3to 17
Roem 11
Floor ! 14 630 --- 6 -4
Lower Walls 3 — Oto I8 -26 to 210 -- --- -1to | 1103
U. Wzlis and Ceiling 1 18 290 - --- -1 0
Room 12
Lower Walls --- 2to0 18 -210 to 360 --- --- -1 -3t03
U. Walls and Ceili --- S5toll 340 to 2,300 --- -lto4 0to -4
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TABLE 2 (Continued)

SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
NUCLEAR LAKE SITE—AFFECTED BUILDING

PAWLING, NEW YORK

Total Activity Range

Number of Measurement (dpm/100 cm?) Removable Activity
Locations Range (dpm/100 cm?)
Grid Block Average |
Room 13
Floors 4 - 18 to 25 -430 to 2,100 --- 1 4103
Lower Walls 3 -- 9to 16 200 to 280 --- - o4 39
Room 14
Floor 2 0t 150 450 to 510 50 to 93 -110to 1,100 -lto6 410!
Lower Walls --- 2 to 48 -260 to 570 --- -- -1to 1 4101
U. Walls and Ceiling -- B 0 to 66 -76 to 320 --- - -ito4 410l
Room 15
Floor 7 2 -St043 560 to 2,500 9to I8 780 to 1,300 -1to 4 4 to |
Lower Walls 6 --- 5to64 18 to 730 -- --- -1to 1 3t03
U. Walls and Ceili 8 - 11 10 89 58 to 610 --- --- -1t04 Stod
Room 16
Fioor 15 - 18 to 68 640 10 1,200 -- --- -1t08 Sto7
Lower Walls i3 - -5 to 50 -230 to 1,000 - -1to4 Steb
U. Walls and Ceiling 12 --- -5 to 43 -76 to 310 - -- 4106 3to 6
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TABLE 2 (Continued)

SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
NUCLEAR LAKE SITE—-AFFECTED BUILDING
PAWLING, NEW YORK

€661 '9 19qERN] - MY I SNy

Number of Measurement
Locations

Total Activity Range

(dpm/100 cm’)

Single Measurements

Grid Block Average

Removable Activity
Range (dpm/100 em?)

*Refer to Figures 11 through 21.

Floor 34 1o 86 310 to S00 ---

Lower Walls - 30 t0 73 240 to 870 - I tol St06

U. Wails and Ceiling 16 to 55 250 to 940 - . -1t0% 3103

Room IB‘

Floor -- 41 to 89 -11 to 860 ] 3tod

Lower Walls -7 t0 20 5 to 2,600 -- --- -l1tol -Sto-3

U. Walls and Ceiling -- 11 to 64 -10 to 490 --- -- -1 tol St00
| Waste Disposal Building

Floor 3 2to27 400 to 950 9 1,400 to 1,700 -ltol -Jto-i

Lower Walls -- -2 10 25 -660 to 390 - -1t04 4103

U. Walls and Ceilin -- Otw?9 180 to 350 — -1104 -1t08
| Muitiple Failure Buildings

Floor i 5 to 27 500 to 1,300 14 770 -1tod 3tod

Lower Walls --- -2t0 -500 to -460 -1t04 -3t00

U. Walls and Ceiling _ --- -TtoS -460 to 120 -~ -- -1 to i Sto$§




TABLE 3

EXPOSURE RATES
AFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Exposure Rate Range

Location® at 1 m (uR/h)"
Plutonium Facility 91 12 10
Waste Disposal Building 10 10
MultiElc Failure BuildinE 8 8

*Refer to Figures 19 through 22.
®Includes background.
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TABLE 4

AFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

RADIONUCLIDE CONCENTRATIONS IN SUBFLOOR SOIL

Radionuclide Concentration (pCi/g)

Plutonium Facility
Room 1
B,3 02+0.1 <0.1 0.7+ 0.3 0.1 +0.1 03404
B,8 0.1 +0.1 <0.] 0.8 + 0.1 +0.1 1.0+ 0.9
G.6 07 +0.1 <0.1 1.0 + 0.2 0.1 +£0.1 09408
H,1 0.1 +£0.1 <0.1 09+03 0.1 +£0.1 09+1.2
Koom 2
% <0.1 <0.1 0.7 + 0.3 0.1 £0.1 08+ 10 i
D,7¢ <0.1 <0.1 0.8 +0.4 0.1£01 1.1+1.0
H,4° <0.1 <0.] 1.0+ 0.3 0.1+0.1 10410 !
H,7° <0.1 <0.1 09+£03 01401 0.6 +0.7
K, 8 <{.1 <0.1 09 +04 0.1 +£0.1 03+08
Room 3
B,3 <0.1 <0.1 09402 0.1 +0.1 0.8 +1.1
B,8° <0.] <0.1 0.8 +£0.3 0.1 £0.1 1.2 +£0.7
].4° <0.1 <0.1 <04 0.1 +£0.1 <l.1
],8¢ <0.1 <0.1 0.8 +0.3 0.1+0.1 0.1 +£0.1
Room 4
B,4¢ 0.1 £0.1 <0.1 0.7+ 0.2 0.1+0.1 0.6 +£0.7 l
G,3* 0.2 +£0.1 <0.1 05 402 0.1£0.1 <11
Room §
Cod <0.] <0.1 03+£02 0.1 +0.1 03406
Room 6
R <0.1 <0.1 0.5+0.2 0.1 +#0.1 05+08
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TABLE 4 (Continued)

NUCLEAR LAKE SITE
PAWLING, NEW YORK

RADIONUCLIDE CONCENTRATIONS IN SUBFLOOR SOIL
AFFECTED BUILDINGS

, Radionuclide Concentration (pCi/g) , B

Cs-137

Am-241

Th-232

U-235

*Refer to Figures 19 through 22.

*Uncertainties represent the 95% confidence level, based only on counting statistics.

“*Sample composite groups analyzed by alpha spectrometry for plutonium,

Nuciear Lake Sie - Decomber 6, 199)

Plutonium Facility (Continued)
Room 10

D.5 0.1 +£0.1 <0 04 +£0.2 0.1 +£0.1 0.7+ 09
Room 14

B,S <0.1 <0.1 0.5+0.2 0.1 £0.1 08+09

DS <0.1 <0.1 06402 | 01401 | 06408 1
Room 15§

Al 0.1+01 <0.1 0.6 +0.2 0.1 +0.1 09 +£06 {

G,3 <0.1 <0.1 3 0.1 £0.1 09 +0.8

K,3 <0.1 <0.1 0.4 +£0.2 0.1 +0.1 0.5 +0.9
Room 16

G.10 <0.1 <0.1 0.6 +04 <0.1 0.6+£09 h
Room i8

B.4 <0.1 <0.1 0.7+ 0.2 0.1+0.1 0.2+10 |
Waste Disposal Building

D4 0.1 +0.1 <0.1 0.7+40.3 0.1 +£0.1 0.9 + 0.6

F.5 04 +0.1 <0.1 0.6 +£0.2 0.1 £0.1 1.1+£09
Multiple Failure Building

C,3 <0.1 <0.1 0.54+0.2 0.1 +0.1 0.8+409



TABLE §
PLUTONIUM CONCENTRATIONS IN COMPOSITE SOILS

NUCLEAR LAKE SITE
PAWLING, NEW YORK
Plutonium Concentration (pCi/g)
Location* i
Pu-239/240 Pu-238
Plutonium Facility Subfloor <0.03 <0.12
Room 2
Plutonium Facility Subfloor <0.03 0.12 + 0.08*
Room 3
Plutonium Facility Subfloor <0.07 <0.09
Room 4
Plutonium Facility <0.03 <0.8 —I
i Exterior Sample Locations 1-4
Plutonium Facility <0.07 0.04 + 0.04 I
Exterior Sample Locations 5-8
Plutonium Facility <0.24 <0.24
Exterior Sample Locations 9-12
Survey Unit 3 0.38 £ 0.12 <0.02
270N,20W; 270N,0
Survey Unit 3 1.20 £ 0.21 <0.07
286N 9W; 283N, 46W
Survey Unit 4 0.05 £ 0.05 0.05 £ 0.04
400N, 60W; 425N ,30W; 465N, 40W

*Refer to Figures 22, 23, and 34,
*Uncertainties represent the 95% confidence level, based only on counting statistics.
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TABLE 6

EXPOSURE RATES AND

RADIONUCLIDE CONCENTRATIONS IN SOIL

AFFECTED OUTDOOR SOIL AREAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Locationt | EXposure Rate Radionuclide Concentration (pCi/g) ﬂ
atlm (uR/M) |  Cs-137 Am-241 Th-232 U-235 U-238
Plutonium Facility
1€ 2 01+01 | 0.8+0.8
2 11 04+01 | <01 | 08+03 | <01 | 07410 |
3 10 <0.1 <0.1 10£02 | 0.1+0.1 | 08+ 1.1
4 10 0.1 + 0.1 <0.] 08+03 [ 01401 | 08+0.3
5¢ 10 0.1 +0.1 <0.]1 07402 | 01+0.1 | 084 1.0
6° 1 0.1 +0.1 <0.1 1.1403 [ 01401 | 1.6+1.5
79 9 0.6 + 0.1 <0.1 10+£03 | 01401 | 13+1.0
8¢ 10 02401 | 01401 | 09+04 <0.1 12411
9¢ 10 01401 [ 01+01 | 06+03 | 01401 | 1.6+ 1.1
10° 11 0.6+ 0.1 <0.2 11405 | 01401 | 1.0+1.0
11 10 0.2+ 0.1 <0.] 08+03 | 01401 | 054+0.6
12¢ 12 11402 <0.2 04£03 | 01401 | 04409
Waste Disposal Building

13 10 06£01 | 01401 | 05402 | 0.14+0.1 | 0.9+06
14 10 0.3 +0.1 <0.1 07+02 | 01401 | 08+0.8
15 11 0.1 +0.1 <0.] 05403 | 01401 | 05+0.7
16 1 0.1 +0.1 <0.1 06+03 | 0.1+0.1 12+12
17 -- 0.5 + 0.1 <0.2 09+04 | 01401 | 1.541.2
18 - 0.5 4 0.1 <0.] 06+02 | 01401 | 07406
19 - 5.5 +0.3 <0.1 07403 | 01401 | 1.6+1.5
20 s 04 +0.1

*Refer to Figures 23 and 30.
*Uncertainties represent the 95% confidence level, based only on counting statistics,
“*Sample composite groups analyzed by alpha spectrometry for plutonium.

Nuclear Lake Suc - December 6, 1991
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TABLE 7

SUMMARY OF SURFACE ACTIVITY LEVELS
UNAFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

661 9 QU] - WG AW RN

L9

Number of Total Activity Range (dpm/100 cm?) Removable Activity Range 1
Location® v S———— Single Measurements (dpm/ 100 em’)

Locations Alpha Beta Alpha Beta' i
Critical Facility
Floor 26 0 to 37° 660 to 1, 100° ito4d Tto8
Lower Walls 8 7 to 18° -290 to 510° -1to4 -3to 8 l
Engineering Building
Floor 23 210 16" 420 to 850° 1104 Sto3 |
Lower Walls 7 0 to 23 -320 to 230° 1106 110 i6 |
Remote Assembly Building I
Floor 21 270 to 54° 270 1o 610° 110 | Tt06 {
Lower Walls 9 -620 to 32° -620 to 730¢ -1tod 4ol
Shield Mock-up Building i
Floor 27 0 to 39 420 to 820° 1106 7o 14 I
Lower Walls 3 -2t02° -580 to -400° -1t0 10 4103
Lodge
Floor 0 NA -580 to 1,200¢ 1106 Tt08
Lower Walls 8 _ NA -650 to -2404 -1to1 Tt 6 I

"Refer to Figures 24 through 28.

PMinimum detectable acti-ity is 25 dpm/100 cm? for alpha instrumentation.
‘Minimum detectable activity is 390 dpm/100 cm’ for beta instrumentation.
“Minimum detectable activity is 990 dpm/100 cm’ for beta instrumentation.
“Minimum detectable activity is 12 dpm/100 cm?’.
"Minimum detectable activity is 16 dpm/100 cm’.



TABLE 8

EXPOSURE RATES
UNAFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Exposure Rate Range
at 1 m (uR/h)®

Critical Facility

Engineering Building 9-10 9 I
Remote Assem  Building 7-11 9
Shield Mock-Up Building 10 10

Lodge

*Refer to Figures 24 through 28.
®Includes background.
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TABLE 9

RADIONUCLIDE CONCENTRATIONS IN SUBFLOOR SOIL
UNAFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Radionuclide Concentration (pCi/g) I
Location*
Cs-137 I Am-241 I Th-232 U-238 U-238 I
Critical Facility
#1 <0.1 <0.1 0.7 + 0.2° 0.1 +£0.1 08405
#2 <0.1 <0.1 0.6 +0.2 0.1+0.1 03+£07
_Engineering Building
#1 <0.1 0.1 +£0.1 0.5 +03 0.1 +£0.1 0.6 +£04
#2 <0.1 <0.1 0.6 + 0.3 0.1 +£0.1 02 +£0.5
Shield Mock-Up Building
#1 <0.1 <0.1 0.6 +£0.2 0.1+0.1 07408
Lodge
#1 <0.1 <0.l 0.1 +£0.1 0.2 +£0.1 06 +13
#2 0.2 + 0.1 <0.1 0.4 +0.3 0.1 +0.1 0.6+ 1.1

*Refer to Figures 24 through 28.
"Uncertainties represent the 95% confidence level, based only on counting statistics.
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RADIONUCLIDE CONCENTRATIONS IN SOIL
UNAFFECTED OUTDOOR AREAS

TABLE 10

EXPOSURE RATES AND

NUCLEAR LAKE SITE
PAWLING, NEW YORK

§ acatiagt E;‘P:):l;lt'e Radionuclide Concentration (pCi/g) I
S ———
Survey Unit 1
260N, 60E
280N, 70E
300N, 20E
300N, 80E
310N, SOE
314N, O
332N, 18E
342N, 0
350N, 0 u 03+0.1 <(.1 1.0 £ 0.3 01401 | 06412
350N, SOE -- 14 +£0.2 <(.2 05+04 0.1+01 | 14425
375N, 25E 1.040.2 <(0.2 1.2 £05 0.1+£0.1
400N, 0 10 0.9 +0.2 <0.2 1.0+£04 0.1 £0.1
400N, 25E - 05 +0.1 <0.2 0.8 +0.4 <0.1
400N, SOE - 0.8 +0.1 <0.1 14404 0.1+£0.1
425N, 25E 09402 1014011 09403 0.1 £0.1
425N, 70E - 1.5 402 <0.3 0.5 +£06 0.2 £ 0.1
450N, 0 9 1.3 +£0.2 <0.2 1.3+05 02401 |08+19
450N, 25E 8 0.1 £0.1 <(.1 0.6 +£0.2 0.1£01 | 02406
450N, 50E 8 0.4 +0.1 <0.2 0.8 +£0.4 0.1+£01 | 09407
450N, 65E - 1.140.2 <0.2 0.7+ 0.6 0.1+£01 (05415
480N, 40E 8 1.1 +0.2 <0.1 eS8 +03 0.1£01 107412
| S0ON, 0 8 59+08 102+02 ) 09406 01+02 {11420
SUON, 25E 07402 <(.2 09+03 0.14£0.1 14+17
SOON, SO0E 2.0+ 0.2 <0.2 09+0.3 01+£01 123418
SOON, 65E - 3.34£0.5 <0.3 0.9+ 0.5 03+0.1 14+25
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TABLE 10 (Continued)

EXPOSURE RATES AND

RADIONUCLIDE CONCENTRATIONS IN SOIL

UNAFFECTED OUTDOOR AREAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Radionuclide Concentration (pCi/g)
Am-241] Th-232 U-235
Survey Unit 2 ‘
0,0 12 0.1 4+0.1 <0.2 0.8 +£0.3 0.1 +0.1 0.4 +09
S0ON, 0 10 0.2 + 0.1 <0.] 0.7+ 0.3 0.1+0.1 06404
SON, 20E . 0.4 +0.1 <01 | 09403 | 02401 | 14411
8ON, 20E - 1.0 +£ 0.2 <0.3 05403 0.1 4+£0.1 1.1+17
100N, 0 11 02401 | <01 | 08403 | 01401 | 0.7+08
100N, 25E 17402 | <01 | 07403 | 01401 | 09411
100N, 45E 0.4 + 0.1 <0.2 10403 | 02401 | 09410
140N, 50E - 20403 | <04 | 06404 | 02401 [ 37426
1SON, 0 11 0.9 + 0.1 <01 | 07402 | 01401 | 10406
150N, SOE 1.1 4 0.2 <0.2 10404 | 02401 | 12+1.4
155N, 50E 1.0 + 0.1 <01 | 09403 | 01401 | 064+1.6
163N, 24E 0.7+ 0.1 <01 | 05+04 | 01401 | 08410
163N, 34E - 36404 | <02 | 06+0.5 <02 | 0.64+2.1
168N, 29E 12 34407 <0.3 <0.5 <0.3 11411
168N, 29E - 6.1 +0.3 <0.1 08+£02 | 0.1 £0.1 | 084£0.2
(15-30 cm)
173N, 24E 12 0.3 4+ 0.1 <0.1 07403 | 01401 | 06407
173N, 34E 9 0.5+0.1 <0.1 0.740.2 01401 | 06+13
188N, SOE 9 0.1+ 0.1 <0.2 13404 | 01404 | 06411
194N, 0 . 0.3 4 0.1 <01 | 07402 | 01401 |05+08
195N, 30E 0.1+0.1 <01 | 06403 | 01401 | 08406
195N, 45E q 0.4 4+ 0.1 <0.1 08+02 | 01401 | 10408
200N, 0 10 <(.1 <0.1 0.7£03 | 01401 | 04+06
200N, 30E 0101 | <01 | 07403 | 01401 | 0.6+08
200N, S0E 9 1.1 +# 0.1 <0.2 0.7+0.3 <0.1 09+ 1.1

Nuciear Lake Sue - Decomber 6 1993
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RADIONUCLIDE CONCENTRATIONS IN SOIL
UNAFFECTED OUTDOOR AREAS

TABLE 10 (Continued)

EXPOSURE RATES AND

NUCLEAR LAKE SITE
PAWLING, NEW YORK

Radionuclide Concentration (pCig)

Am-241 Th-232 U-23§
Survey Unit 2 (Continued)
210N, 35E - 1.2 4 0.1 <0.1 0.6 +04 0.1 402
240N, 20E -- 0.2 + 0.1 <0.1 0.8+ 0.3 0.140.1
240N, 40E - 24+03 <0.2 0.3+04 0.1+£0.1
240N, SOE - 5.7+ 0.5 <0.3 1.1 +0.6 03 +£0.1
240N, 0 11 0.8 +0.1 <0.1 0.8 +03 0.1 £0.1
250N, SE - 0.2 +£0.1 <0.1 0.8 +0.2 0.1 £0.1
250N, S50E - 2.2+ 0.3 <0.4 10+12 04 +£0.3
Access Rd. 12 0.3 +0.1 <0.1 0.7+ 0.2 0.1 £0.1
Pole #18
Access Rd. - 0.5 £ 0.1 <0.1 0.8+03 0.1 £0.1
Stream Culvert
Access Rd. - 1.6 + 0.3 <0.2 0.8 +0.5 0.2 £0.1
Pole #16
Access Rd. 0.3 +0.1 <0.1 0.7+0.2 0.1 +0.1
Pole #14
Access Rd. - 1.2 4 0.2 <0.2 1.4 + 0.6 0.1 +0.1
Pole #11
Access Rd. - 02101 <0.1 05+0.2 0.1 £0.1
Pole #9
0,5w* -- 0.4 +0.1 <0.] 0.7+ 0.2 0.1 £0.1
14N, 34W* -~ 03 +0.1 <0.1 1.0+04 0.1 £0.1
23N, TW* -- 0.6 +0.1 <0.1 09+£03 0.1+0.1
SON, 10W* - 0.9 + 0.1 <0.2 0.74£0.3 0.1+0.1
SON, 31W* - 02 +0.1 <(0.1 0.8 £0.2 0.1 £0.1
100N, 9w* - 04+ 0.1 <0.2 09 +05 02+0.1
100N, 24W* -~ 0.4 + 0.1 <0.1 13404 0.2 +£0.1
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RADIONUCLIDE CONCENTRATIONS IN SOIL
UNAFFECTED OUTDOOR AREAS

TABLE 10 (Continued)

EXPOSURE RATES AND

NUCLEAR LAKE SITE
PAWLING, NEW YORK

Exposure Radionuclide Concentration (pCi/g)
Location* Rate at o
A m (R L a2l ) Th-333 U-25 U-238
Survey Unit 3
173N, 0 - 02+01 | <01 | 06402 | 01+01 | 02407 ]
173N, 40W - 12402 | <02 | 07404 | 02401 | 01413
193N, 82W - 25403 | <01 | 03403 | 01401 | 14412
205N, 6W - 04401 | <01 | 07403 | 01401 |02407
210N, 50W : 30402 | <02 | 10404 | 01401 | 0.141.2
220N, 82W . 14402 | <02 | 04403 | 01401 | 13408
220N, 120W X 2.5 + 0.4 <04 | 05406 | 01402 | 1.8+42
230N, 0 - 01£01 | <01 | 06403 | 0.1+0.1 | 09406
230, SOW : 17402 | <03 | 08404 | 01401 [28+18
233N, TW - 17402 | <03 | 11405 | 03401 | 43433
240N, 94W - 08+02 |0.140.1 <0.4 <0.2 <1.7
249N, 58W o 26403 [ 01401 05403 | 01401 | 064 1.1
250N, 50W - 05401 | <01 | 02403 | 01401 | 07408
250N, 120W .- 14402 | <01 | 07404 | 01409 | 123411
256N, 8IW - 04401 | <01 | 06403 | 01401 | 11412
268N, 98W - 0.7 + 0.1 <0.! | 08403 <01 102409
269N, TTW - 02401 | <01 | 09403 | 01401 |0.5+09
270N, 0f - 25402 105401 02403 | 01401 |0741.0
270N, 20W' 09402 [01+01| 08404 | 01401 | 13408
270N, 43W 05401 | <01 | 08403 | 01401 | 20410
282N, 110W - 1.0 + 0.1 <01 | 07403 ] 01401 |154+12]|
283N, 46WH " 18402 [03+02] 1.0+04 | 03401 | 1.041.1
286N, OWE ‘ 16402 |04+02] 07403 | 01401 | 054+ 1.1 |
286N, 68W . 02401 | <01 | 11403 | 01401 | L1411 ]
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TABLE 10 (Continued)

EXPOSURE RATES AND
RADIONUCLIDE CONCENTRATIONS IN SOIL
UNAFFECTED OUTDOOR AREAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Radionuclide Concentration (pCi/g)
| Am241 | Thom | v
Survey Unit 3 (Continued)
290N, 10W - <0.1 01+011] 06+0.3 0.1 +0.1
292N, 88W 0.1 + 0.1 <0.1 0.7+ 0.3 0.1 +£0.1
295N, 101W -- 1.0 £ 0.2 <0.3 09 +0.3 0.1 +0.1
300N, 25W 0.1 £0.1 <0.1 0.6 +£0.3 0.1 +£0.1
300N, S0W . 2.1+02 <0.2 0.9 +0.5 0.1 0.1
310N, 120w -- 0.5 £ 0.1 <(.2 0.5+0.3 0.1 £0.1
Survey Unit 4
300N, 10W 10 0.1 +£0.1 <0.1 0.7+ 0.2 0.1 +£0.1
325N, 10W - 0.2 +0.1 <(0.2 0.9 + 0.3 0.1 +£0.1
325N, 25W - 1.1 +0.2 <(0.1 1.0+ 0.3 0.1 £0.1
325N, 40W - 2.4 +0.3 <0.2 0.8 +0.5 0.2 +£0.1
325N, SOW 9 3.6 +04 <(.2 03+£03 02401 | 04
340N, SW . 0.1 +£0.1 <0.1 0.5+0.2 0.1 £0.1
350N, 10W -- 0.3+0.1 <0.1 0.6 +0.3 0.1 £0.1
350N, 25W 18403 <0.2 1.1+0.6 0.2 +£0.1
350N, 50W 1.340.2 <Q.2 09+03 01+08 | 11407
350N, 100W - 1.740.3 <0.2 11403 0.1 40.1 1.5+16
350N, 125W -- 1.0+ 0.2 <0.2 1.3+0.5 01£01 |23+1.8
390N, SOW -- 0.8 +£0.1 <(0.1 0.8 403 02401 |21+£15
400N, 10W - 05402 <(0.2 03403 0!1+£01 |]09+08
400N, 30W -- 0.3 £ 0.1 <0.1 0.6 + 0.2 01401 [02+0.7
400N, 50W 9 0.5 +0.1 <0.1 0.6 +0.2 0.1 +£0.1 15+1.1
400N, 60W" 1.0+402 |0J+0.1 1.0+04 0.2 £0.1 10412
406N, 35W 9 0.1 +0.1 <0.1 0.7+ 0.3 0.1+0.1 | 08+0.6 i
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TABLE 10 (Continued)

EXPOSURE RATES AND
RADIONUCLIDE CONCENTRATIONS IN SOIL
UNAFFECTED OUTDOOR AREAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

e ————
SAE E;‘pml“e Radionuclide Concentration (pCi/g) I
: / Cs-137 Am-241 Th-232 U-238 U-238
Survey Unit 4 (Continued)

410N, 25W 9 0.1 +0.1

420N, 35W 9 02401 | <01 | 08+03 | 0.140.1

425N, 30W* 9 02401 [01+01] 06403 | 0.140.1

450N, 25W 9 06401 | <01 | 06402 | 0.140.1

450N, 35W 9 0.6 +0.1 <0.2 0.74£0.5 0.140.1

465N, 40W" : 14402 | 01401 | 08405 <0.1

475N, 10W s 08401 | <01 | 04403 | 0.140.1

475N, SOW N 08401 | <02 | 1.0+04 | 0.140.1

500N, 10W n 03401 | <01 | 13+04 | 01401 [ 12412

S0ON, 20W - 10402 | 01401 06+04 | 01401 | 29419 |

510N, 10W 15402 | <02 | 05+05 | 01401 | 1.1

SI1ON, 20W

*Refer to Figures 30 through 35.

*Includes background.

--No measurement made.

“Uncertainties represent the 95% confidence level, based only on counting statistics.
‘Remote Assembly Building grid coordinates.

“hSample composite groups analyzed by alpha spectrometry for plutonium.
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TABLE 11

GUIDELINE COMPARISON OF SURFACE ACTIVITY LEVELS

AFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Surss Averaged Total Activity (dpm/100 em’) DR
Building o _ > [ Beta® Conditions
@) | Nlens, | Mean et 0 byl | Mo e
Plutonium Building
Affected Area
Room | SO 28 25 24 33 28 120 540 290 Yes/Yes
Room.2 114 48 41 42 51 43 290 530 420 Yes/Yes
Room 3 90 71 46 74 56 71 200 490 290 Yes/Yes
Room 4 96 52 36 49 47 52 43 420 140 Yes/Yes
Room 5 32 24 77 100 110 24 760 400 900 Yes/No
Room 14 40 22 29 36 42 22 430 390 570 Yes/Yes
Room 15 65 32 21 19 27 32 790 550 960 Yes/Yes
Unaffected Area
Rooms 6-13, 16-18 360 146 24 25 27 146 440 490 510 Yes/Yes
Waste Disposal Bidg. 54 41 20 52 33 41 650 1000 910 Yes/Yes
i i " 21 8 9 1 12 21 ?.50- 590 170 Yes/Yes

lphawrfaeemnmnmongmdchm
100 dpm/100 cm’, average in a | m’ area
3wdpmllmcm‘ maximum in a 100 cm’
"Beta-gamma surface contamination guidelines:
5,000 dpm/100 cm?, wmalm’
15,000 dpm/100 cm’, maximum in 2 100 cm’ area
“Calculated valneiormny testing site data in accordance with Draft NUREG/CR-S849.




TABLE 12

GUIDELINE COMPARISON OF SURFACE ACTIVITY LEVELS
UNAFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

(68] ' REMN] Wy T RN

Averaged Total Activity (dpm/100 cm’)
Sy Guidelines/
’ . K3 b -
Building :r':: - . Conditions
(m Number Mean Std. Number . Std. Satisfied
of Meas. | Deviation | "+ | of Meas. Deviation | "=
Critical Facility | 510 m’ 34 14 8 16 34 660 290 750 Yes/Yes
Engineering 410 m’ 30 6 é 8 30 500 280 590 Yes/Yes
- Bidg.
Remote 106 m? 30 5 12 9 30 -26 300 67 Yes/Yes
Assembly Bidg. i
Shield Mock-Up | 60 m’ 30 i 9 14 0 490 350 600 Yes/Yes
Bidg.
Lodge 56 m’ 0 | Na NA NA 30 -160 340 61 Yes/Yes

*Alpha surface contamination guidelines:
100 dpm/100 cm’, average in a | m’ area
300 dpm/ 100 cm?, maximum in a 100 cm’
"Beta-gamma svrface contamination guidelines:
5,000 dpm/ 100 cm’, average ina | m’ area
15,000 dpm/ 100 cm?, maximum in a 100 cm® an>
“Caiculated value for statistically testing site data in accordance with Draft NUREG/CR-5849
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APPENDIX A

MAJOR INSTRUMENTATION

The dispiay of a specific product is not to be construed as an endorsement of the product or its
manufacturer by the authors or their employers.

DIRECT RADIATION MEASUREMENT
Instruments
Eberline Pulse Ratemeter

Model PRM-6
(Eberline, Santa Fe, NM)

Eberline "Rascal” Ratemeter-Scaler
Model PRS-1
(Eberline, Santa Fe, NM)

Ludlum Floor Monitor j
Model 239-1 |
(Ludlum Measurements, Inc.,

Sweetwater, TX)

Ludlum Ratemeter-Scaler
Model 2221

(Ludium Measurements, Inc.,
Sweetwater, TX)

Detectors

Eberline GM Detector
Model HP-260

Effective Area, 15.5 ¢cm?
(Eberline, Santa Fe, NM)

Ludlum Gas Proportional Detector
Model 43-37

Effective Area, 550 cm’

(Ludlum Measurements, Inc.,
Sweetwater, TX)
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Ludlum Gas Proportional Detector
Model 43-68

Effective Area, 100 cm’

(Ludlum Measurements, Inc.,
Sweetwater, TX)

Reuter-Stokes Pressurized lon Chamber
Model RSS-111
(Reuter-Stokes, Cleveland, OH)

Victoreen Nal Scintillation Detector
Mode! 489-55

3.2 cm x 3.8 cm Crystal
(Victoreen, Cleveland, OH)

LABORATORY ANALYTICAL INSTRUMENTATION

Alpha Spectrometry System
(Canberra, Meriden, CT)
Used in conjunction with:
Multichannel Analyzer
3100 Vax Workstations
(Canberra, Menden, CT)
(Canberra, Meniden, CT)

High Purity Extended Range Intrinsic Detectors
Model No: ERVDS30-25195

(Tennelec, Oak Ridge, TN)

Used in conjunction with:

Lead Shield Model G-11

(Nuclear Lead, Oak Ridge, TN) and
Multichanne! Analyzer

3100 Vax Workstation

(Canberra, Menden, CT)

High-Purity Germanium Detector

Model GMX-23195-S, 23% Eff.

(EG&G ORTEC, Ozk Ridge, TN)

Used in conjunction with:

Lead Shield Model G-16

(Gamma Products, Palos Hills, IL) and
Multichannel Analyzer i
3100 Vax Workstation

(Canberra, Menden, CT)
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Low Background Gas Proportional Counter
Model LB-5110
(Tennelec, Oak Ridge, TN)
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APPENDIX B

SURVEY AND ANALYTICAL PROCEDURES

SURVEY PROCEDURES

Surface Scans

Surface scans were performed by passing the probes slowly over the surface; the distance between
the probe and the surface was maintained at a minimum - nominall y about 1 cm. A large surface
area, gas proportional floor monitor was used to scan the floors of the surveyed areas. Other
surfaces were scanned using small area (15.5 cm? or 100 cm?) hand-held detectors. Identification
of elevated levels was based on increases in the audible signal from the recording and/or

indicating instrument. Combinations of detectors and instruments used for the scans were:
Alpha . gas proportional detector with ratemeter-scaler

Beta - gas proportional detector with ratemeter-scaler

- pancake GM detector with ratemeter-scaler

Gamma - Nal detector with ratemeter

Measurements of total alpha and total beta activity levels were primarily performed using gas

proportional and/or GM detectors with portable ratemeter-scalers.

Count rates which were integrated over a 1 or 2 minute period in a static position, were converted
to activity levels (dpm/100 cm?) by dividing the net rate by the 4 = efficiency and correcting for
the sample count time and active area of the detector. The alpha activity background countrates
for the gas proportional detectors averaged ap;roximatel y | cpm for each detector. Alpha
efficiency factors ranged from 0.20 10 0.22 for the gas proportional detectors. The beta activity
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background count rates for the proportional detectors and the GM detectors averaged 290 and 44
cpm, respectively. Beta efficiency factors ranged from 0.19 to 0.21 for the gas proportional
detectors and 0.15 to 0.16 for the GM detectors. The effective window for the gas proportional,

and GM detectors were 100 cm?, and 15.5 cm? respectively.

Removable Activity Measurements

Remaovable activity levels were determined using numbered filter paper disks, 47 mm in diameter.
Moderate pressure was applied to the smear, and approximately 100 ¢cm’ of the surface was
wiped. Smears were placed in labeled envelopes with the location and other pertinent information

recorded.

Exposure Rate Measurements

Measurements of gamma exposure rates were performed using a pressurized ionization chamber
(PIC).

Soil Sampling

Approximately i kg of soil was ollected at each sampie location. Collected samples were placed
in a plastic bag, sealed, and labeled in accordance with ESSAP survey procedures.

ANALYTICAL PROCEDURES
Removable Activity

Smears were counted on a low background gas proportional system for gross alpha and gross beta

activity,
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Soil samples were dried, mixed, crushed, and/or homogenized as necessary, and a portion sealed
in 0.5-Iter Marinelli beaker or other appropriate container. The quantity placed in the beaker was
chosen to reproduce the calibrated counting geometry and ranged from 130 to 1100 g of material.
Net material weights were determined and the samples counted using intrinsic germanium
detectors coupled to a pulse height analyzer system. Background and Compton stripping, peak
search, peak identification, and concentration calculations were performed using the computer
capabilities inherent in the analyzer system. Energy peaks used for determination of radionuclides

of concern were:

Am-24] 0.059 MeV

Th-232 0.911 MeV from Ac-228*

U-235 0.186 MeV

U-238 0.063 MeV from Th-234* (or 0.093 MeV)

*Secular equilibrium assumed.

Spectra were also reviewed for other identifiable photopeaks.

Alpha Spectrometry

Soil samples were crushed, homogenized and analyzed for isotopic plutonium. Samples were
dissolved by potassium fluoride and pyrosulfate fusion and the elements of interest were
precipitated with barium sulfate. Barium sulfate precipitate was redissolved and the specific
elements of interest were individually separated by liquid-liquid extraction and re-precipitated with
a cenum fluoride carnier. The precipitate was then counted using surface barrier and ion
implanted detectors (ORTEC), alpha spectrometers (Canberra), and a multichannel analyzer
(Nuclear Data),
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UNCERTAINTIES AND DETECTION LIMITS

The uncenainties associated with the analytical data presented in the tables of this report
represents the 95% confidence level for that data. These uncertainties were calculated based on
both the gross sample count levels and the associated background count levels. When the net
sample count was less than 2.71 + 4.66 times the statistical deviation of the background count,
the sample concentration was reporied as less than the detection limit of the measurement
procedure.  Because of vanations in baickground levels, measurement efficiencies, and
contributions from other radionuclides in sample, the detection limits differ from sample to
sample and instrument to instrument. Additional uncertainties, associated with sampling and

measurement procedures, have not been propagated into the data presented in this report.

CALIBRATION AND QUALITY ASSURANCE

Analytical and field survey activities were conducted in accordance with procedures from the

following documents:

. Survey Procedures Manual Revision 7.1 (September 1993)
. Laboratory Procedures Manual Revision 8 (August 1993)
. Quality Assurance Manual Revision 6 (July 1993)

The procedures contained in these manuals were developed to meet the requirements of DOE
Order 5700.6C for Quality Assurance and contain measures 10 assess processes during their

performance.

Calibration of all field and laboratcry instrumentation was based on standards/sources, traceable
to NIST, when such standards/sources were available. In cases where they were not available,
standards of an industry recognized organization were used. Calibration of pressurized ionization

chambers was performed by the manufacturer.
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Quality control procedures include:

. Daily instrument background and check-source measurements to confirm that

equipment operation is within acceptable statistical fluctuations.

. Participation in EPA and EML laboratory Quality Assurance Programs.
. Training and certification of all individuals performing procedures.
* Penodic internal and external audits.
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GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT
PRIOR TO RELEASE FOR UNRESTRICTED USE
OR TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE,
OR SPECIAL NUCLEAR MATERIAL

U.S. Nuclear Regulatory Commission
Division of Fuel Cycle & Material Safety
Washington, D.C. 20555

August 1987
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The instructions in this guide, in conjunction with Table 1, specify the radionuclides and radiation
exposure rate limits which should be used in decontamination and survey of surfaces or premises
and equipment prior to abandonment or release for unrestricted use. The limits in Table 1 do not
apply to premises, equipment, or scrap containing induced radioactivity for which the radiological
considerations pertinent to their use may be different. The release of such facilities or items from
regulatory control is considered on a case-by-case basis.

1.

-
R

The licensee shall make a reasonable effort to eliminate residual contamination.

Radioactivity on equipment or surfaces shall not be covered by paint, plating, or other
covering matenal unless contamination levels, as determined by a survey and documented,
are below the limits specified in Table | prior to the application of the covering. A
reasonable effort must be made to minimize the contamination prior to use of any
covering.

The radioactivity on the interior surfaces of pipes, drain lines, or ductwork shall be
determined by making measurements at all traps, and other appropriate access points,
provided that contamination at these locations is likely to be representative of
contamination on the interior of the pipes, drain lines, or ductwork. Surfaces or premises,
equipment, or scrap which are likely to be contaminated, but are such size, construction,
or location as to make the surface inaccessible for purposes of measurement, shall be
presumed to be contaminated in excess of the Jimits.

Upon request, the Commission may authorize a licensee to relinquish possession or control
of premises, equipment, or scrap having surfaces contaminated with materials in excess
of the himits speciied. This may include, but would not be limited to special
circumstances such as razing of buildings, transfer from premises to another organization
continuing work with radioactive materials, or conversion of facilities to a long-term
storage or standby status. Such requests must:

a Provide detailed, specific information describing the premises, equipment or scrap,
radioactive contaminants, and the nature, extent, and degree of residual surface
contamination,

b. Provide a detailed health and safety analysis which reflects that the residual
amounts of materials on surface areas, together with other considerations such as
prospective use of the premises, equipment, or scrap, are unlikely to result in an
unreasonable risk to the health and safety of the public.
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Prior to release of premises for unrestricted use, the licensee shall make a comprehensive
radiation survey which establishes that contamination is within the limits specified in Table |
I. A copy of the survey report shall be filed with the Division of Fuel Cycle, Medical,
Academic, and Commercial Use Safety, U.S. Nuclear Regulatory Commission, |
Washington, D.C. 20555, and also the Administrator of the NRC Regional Office having
junsdiction. The report should be filed at ieast 30 days prior to the planned date of
abandonment. The survey report shall:

a. Identify the premises.

b. Show that reasonable effort has been made to eliminate residual contamination. |
c. Describe the scope of the survey and general procedures followed. ?
d State the findings of the survey in units specified in the instruction.

Following review of the report, the NRC will consider visiting the facilities to confirm the
survey,

C-3
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TABLE 1
ACCEPTABLE SURFACE CONTAMINATION LEVELS

Nuclides® Average® " Maximum®** Removable® '
U-nat, 1J-235, U-238, and
associated decay products 5,000 dpm o/100 cm’ 15,000 dpm o/ 100 cm? 1,000 dpm o/ 100 cm’

Tranzsuranics, Ra-226, Ra-228,
Th-230, Th-228, Pa-231,

Ac-227, 1-125, 1-129 100 dpm/ 100 cm’ 300 dpm/ 100 cm’ 20 dpm/100 em’
Th-nat, Th-232, Sr-90, Ra-223,
Ra-224, U-232, 1-126, 1-131, 1-133 1,000 dpm/ 100 ecm? 3,000 dpm/ 100 cm’ 200 dpm/ 100 cm?

Beta-gamma emitters (nuchdes with

decay modes other than alpha

€mission or spontaneous fission)

except Sr-90 and others noted above. 5,000 dpm B8+/100 cm’ 15,000 dpm Bv/100 cm? 1,000 dpm 84/100 cm?

‘Where surface contamination by both alpha- and beta gamma-emitting nuclides exists, the limits established for alpha- and beta-
gamma-emitting nuchdes should apply independently.

"As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive matenal as determined by correcting
ihe counts per minute observed by an appropriate detector for background, effictency, and geometric factors associated with the
mstrumentation.

‘Measurements of average contaminant should not be averaged over more than 1 square meter. For objects of less surface area, the
average shouid be derived for each such object.

“The maximum contamination level applies to an area of not more than 100 cm?.

“The amount of removable radiocactive material per 100 cm’ of surface area should be determined by wiping that area with dry filter
or =oft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe with an
appropriate instrument of known efficiency. When removable contamination on objects of less surface area is determined, the
pertinent levels should be reduced proportionally and the entire surface should be wiped.

‘The average and maximum radiation levels associated with surface contamination resulting from beta-gamma emitters should not

exceed 0.2 mrad/h at | cm and 1.0 mrad/h ai 1 cm, respectively, measured throvgh not more than 7 milligrams per square

centimeter of total absorber.




