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APPENDIX F 

I Introduction 
EPA AIRDOS Runs 

The AIRDOS-EPA code provides a model for assessing the impact of air 
emissions of radioactive material. Implementation of the code provides an 
estimate of airborne concentrations, and surface deposition rates and 
concentrations. The program applies this information to compute radiation 
doses due to inhalation, ingestion, and external exposure to contaminants 
outside the body. Ingestion is assessed through a number of pathways 
including consumption of fresh vegetables, and of meat and milk from 
cattle grazing on contaminated vegetation. External exposure due to 
immersion in a contaminated cloud and due to swimming in contaminated 
water is a1 so cal cul ated. 

In the RSE, the results of the AIRDOS runs are summarized in 5.1.2 
Radioactive Gas Re1 eases, and in 5.2.6 Potent i a1 Ai rborne Re1 eases. The 
summaries include factors specifically effecting results for the Thorium 
Storage Warehouses. 

The core of the program is a Gaussian diffusion equation, developed by 
Pasquill and Gifford in 1961, which permits calculations of airborne 
concentrations downwind of a source. The calculations require knowledge 
of the: 

source emission rate 
mean wind speed 
horizontal and vertical dispersion coefficients 

The ai rborne concentrations are cal cul ated at user speci f i ed 1 ocat i ons and 
sectors with a user supplied source emission rate. Site specific 
meteorological data are input to the program to provide for wind speeds 
and for calculation of the horizontal - and vertical dispersion 
coefficients. 

Description of the Data Tables 

The AIRDOS print-out has been condensed in this Appendix. The following 
is a description of the more important items as they are encountered in 
the print-out sequence. 

A summary of some of the input data is provided on the first page of each 
run with the word OPTION at the top of that page. A summary of that 
information follows. 
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Airborne concentrations a re  calculated t o  a designated sector o r  gr id .  
The "IDIST" o r  distances from the source ( i n  meters) are: 

50 200 500 '750 1000 1200 1300 
1400 1500 1625 1700 1800 2000 2200 
2500 5000 

The height of the mixing l i d  i s  1000 meters. T h i s  becomes important 
when, a t  some distance down wind, the ver t ical  diffusiori s t a r t s  t o  
exceed half of the l i d  a l t i tude .  

Annual ra infa l l  i s  102 centimeters. 

Annual average temperature i s 285 degrees Kelvin. 

The physical number of stacks i s  given. Each run here i s  f o r  a 
s ingle  source and the number of "stacks" i s  one. 

The stack height, in these cases, are  a l l  0.0 or  a surface release.  

The "RADIONUCLIDE DATA" i ncl udes : 

The radionuclide (e.g. Th-232) 

The solubil i t y  (ISOL) o r  c lass  of 

D=Day or  re la t ive ly  soluble 
W=Week o r  moderately sol ubl e 
Y=Year o r  re la t ive ly  insoluble 

1 ranc from the body. 

Class Y was used f o r  a l l  isotopes except radium-228 which i s  
C1 ass W .  

The Activity Median Aerodynamic Diameter (AMAD) i n  microns. 

0.0 for  radon and thoron gasses 
1 .O for  particul a t e  re1 eases (a  general l y  accepted defaul t Val ue) 

The annual release ( R E L )  of the isotope i n  Curies. 
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The Agricultural Data are parameters leading to the ingestion dose 
cal cul at i ons . 

FV 50.0 50% of vegetation consumed is grown at the 
receptor 1 ocat i on. 

0 No other vegetation is consumed from within the 
study area. 

50.0 50% of the vegetation consumed is imported from 
beyond the effected area. 

FB is the fraction of beef consumed and has the same percentages 
as for vegetation. 

FM is the fraction of milk consumed and has the same percentages. 

The COMMENTS provide the title of each of the runs. 
For example: 

Accident Scenario for Building 60 with 10% Release 
Dose Calculated at 750 Meters 
U. S. DOE Feed Materi a1 s Production Center 

The data tables starting with the heading OUTPUT OF AIRDOS-EPA COMPUTER 
CODE contains information which is self explanatory. Some of the data 
have a1 ready been described and discussed. The foll owing comments are 
provided for aid in reviewing the data. 

The vertical temperature gradients under the most stable atmospheric 
conditions are used to calculate the horizontal diffusion. AIRDOS 
can calculate the effect of buoyance with a heated plume but that 
feature is not required here. That can be noted later with the 
0.00Et00 value for Rate of Heat Emission. 

Related to the Plume Depletion and Deposition Parameters: 

Respirable particle sizes are too small to have significant 
gravitational settling during plume travel until greater than 50 
km from the source. 

Deposition velocity has units of velocity, but it is actually a 
proportionality constant based upon empirical measurements ofthe 
surface deposition rate and the airborne concentration. AIRDOS 
contains a default value. 
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Scavenging represents the rate of removal of particles or gasses 
from the plume by rain and snow. 

Radioactive decay of airborne contaminants will reduce the 
concentration. The isotopes of concern here are all long half- 
lived in comparison to transport times. There is essentially no 
decay and no reduction in the airborne concentration. The term 
"effective" is used because there may be daughter isotopes 
present with shorter half-lives. Only the principle, or parent, 
decay constant is used. Attention to these conditions must be 
exercised in preparing the dose conversion factors used and also 
for risk assessment via HEAST. 

Site specific meteorological data are provided by weather stations. 
Those data are converted to two arrays of information: 

Frequency of Atmospheric Stability Classes 
Frequency of Wind Speeds for the Stability Classes 

Both are arranged for the 16 compass directions from the source (22.5 
degree radials), and both are indicated by 1 for true north. 
Subsequent numbers for the Frequency of Atmospheric Stability classes 
are represented by clockwise movement around the compass points; 
however, because the frequency of wind speeds are reported as "Wind 
Toward, I' the subsequent numbers represent a counter-clockwi se 
movement around the compass points. 

Stability Classes are from A to G. Class A is most unstable which 
results in greatest mixing and diffusion in the downwind cloud. 
Class G is most stable with the least mixing and diffusion; winds are 
calm. 

Stability Class Frequencies are distributed across each sector; the 
sum of all the fractions across each sector is 1.0000. 

The equations used for the calculations are complex and use a great 
deal of computer time. A mathematical conversion to Reciprocal- 
Averaged Wind Speeds, from True Average Wind Speeds, permits a much 
simpler and rapid calculational method with minimum effect upon the 
results. 

The Estimated Radiological Concentrations computed by AIRDOS are tabulated 
by sector and distance. The first values in this Table are for Sector 1 
(true north) at increasing distances from the source. The next sets of 
data are for Sector 2 (north-northwest), Sector 3 (northwest), Sector 4 
(west-northwest), Sector 5 (west), and the tabulation continues in that 
fashion. For the most part, the Table headings are self explanatory. The 
Effective Release Rate represents the fraction of the total source term 
that i s  contributing to that sector. The calculation is made, so that the 
fraction is a quantity in picocuries per second. 
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The CHI/Q Tables represent the di lut ion of the source term a t  the 
indicated distances and directions.  The units of seconds per cubic meter 
are not  immediately clear .  C H I  i s  the downwind airborne concentration a t  
a specif ic  p o i n t  and has units of Ci/m3 (or pCi/m3). Q i s  the source 
emission ra te  and has units of Ci/sec (or  pCi/sec). Before reduction, 
the units are: 

Ci/m3 per Ci/sec which becomes sec/m3 

The usefulness of these tables is  that  one can select  an a l te rna te  
emission r a t e  and multiply that  r a t e  times the tabulated value t o  
calculate the a1 ternate  resul tant  airborne concentration. 

The parameters t h a t  follow are self  explanatory and are those used t o  
perform the dose calculations.  In this case, the Dose Conversion Factors 
for  most isotopes include the dose contribution from radioactive 
daughters. Those for thorium-230 and for  uranium-233 do not include the 
daughters because extensive time (centuries) must pass before t h e i r  i n -  
growth becomes s ignif icant .  

The concentrations and intake rates  are l i s t ed  by sector and by distance 
from the source w i t h i n  tha t  sector.  

A L L  THE FOLLOWING TABLES REPRESENT THE RADIATION DOSE TO THE SPECIFIC 
NEAREST RECEPTOR TO THE RESPECTIVE THORIUM WAREHOUSE. These locations 
were i n p u t  for  these computer runs. The normal AIRDOS o u t p u t  i s  much more 
extensive. For t h i s  analysis,  the dose t o  the nearest residences was f e l t  
t o  be suf f ic ien t  t o  qualify the extent of the potential th rea t .  

The percentage of the dose th rough  each pathway i s  provided along with the 
percentage of the dose re la t ive  t o  a l l  nuclides. The organ sequence i s :  

W BODY 
R MAR 
ENDOST 
THYROID 
BREAST 
fPULf 
S WALL 
INT WALL 

whole body 
red bone marrow 
endosteal bone t i s sue  
thyro id  gland 
breast 
1 ung 
stomach wall 
intest inal  wall 
and l i ve r ,  pancreas, and kidney . 

The next table  repeats the same dose information. The analysis for  this 
RSE was performed through use of each source term isotope separately. If 
several isotopes were i n p u t  as the source term, then t h i s  section would 
show the combined dose contribution per exposure pathway. For the same 
reason, the following table  shows tha t  100% of the dose was contributed 
from one isotope; only one was used. 

The f inal  table  in each run i s  a summary of organ doses. The location 
corresponds t o  tha t  of the nearest receptor which was specified i n  the 
i n p u t  for  that  r u n .  
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OPTON 
6OfTl OPTION - 0,l ,O,O,O,,O,O,O, 
UPO-0,NSTB- 1,NnB- 1,NUTB- 1,TSUBB- 1.0,(3sFAC-0.5 UNO 

GRJD 
6QRID NRL = 10,NRU - 16,IDIST- 5O,~,5OO.~5O,1OOO,12oO,~rx), 

PLUME RISE 
6PWM PR=O.O &END 
METEOROLWW M I A  
6METE UD= lOOO.RR-102,TA=285.0 &END 

PHYSICAL STACK M T A  
1 
6PHYS PH=O.O E N D  

WlND FREQUENCY DATA 
STAR 
DEFAULT 
RADIONUCLIDE DATA 
1 
6R4DI NUC='RKm',R€L=0.15 LEND 
1 
&MODI ISOL '",lAMSUR= 4.SE-2.SC=O,VD=O &END 
AG DATA 
UGDT Fv=sO.O,O,sO.O,FB=sO.O,O,sO.O,~=5o,O,5o &END 
AG ARRAYS 
FILE 23FARMADAT 
W P  5 
USER 
OW 
WlO.0) 
POPULATION ARRAY 
FILE 24POPADAT 
SKIP 3 
USER 
(809.W 
COMMENTS 
ACCIDENT S C E N A w o F o R ~  STOFWE FAcllltlEs 
CONTINUOUS -222 RELEASE FROM W BUILDINGS! 
U.S. DOE FEED MATrmALs PRODUCTION CENTER 

i4oo,i5oo.i62s,im, lsoo.2000.2200~o,5000 &END 
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OUTPUT OF AIRDOSEPA COMPUTER COM: 

METEOROLOGW AND PUNT WORMATION SUPPLIED TO PROGRAM- 

AVERAGE AIR TEMPERATURE (DE0 K) 
AVERAGE VERTK;AL TEMPERAW GRADIENT OF THE AIR ( E 0  K/METER) 

285.0 

W STABILITY CUSS E am 
IN STABILITY Cuss F 0.1080 
IN STABILITY CUSS G 0.1455 

WNFALL RATE (CM/YEAR) 10200 
HEIGHT OF W (METERS) 1000 
NUMBER OF STACKS H THE PIANT 1 

STACK INFORMATION- 

STACK NUMBER 
1 2 ' 3  4 5 8 

HEIGHT (MRERS) O.oo00 
DLAMETER (METERS) O.oo00 
EFFLUENT VELocrrY (MRERS/SEC) O.oo00 
RATE Of HEAT EMISSION (CAL/SECOND) 0.OOE t 00 

RELEASE RATES Fof7 RAMONUWDES 

STACK NUCUDE REWSE RATE 
(CUWES/ruff) 

1 w222 0.150E+00 

PUJMEDEPLmONANDDtPOSmO)llPARAMETERS 

FREQUENCY OF ATMOSPHERIC STABILITY CLASSES FOR EACH DIRECTION 

0 SECTOR 

0 
0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

A 

0.0084 
0.0171 
0.0101 
0.0404 
0.0318 
0.0705 
0.0398 
0.0163 
0.0392 
0.0321 
0.0188 
0.0157 
0.0439 
0.04 13 
0.031 1 
0.0446 

mAcfKxJ OF TIME IN EACH STABILITY CUSS 

B C D E F G 

0.0055 
O.oo00 
0.- 
0.0245 
0.0219 
0.0108 
0.0149 
0:ooOO 
0.0173 
0.0438 
0.0375 
0.0156 
0.0251 
0.0208 
0.0191 
0.- 

0.0224 
0.0342 
0.0310 
O.Oo80 
0.0240 
0.05 14 
0.0498 
0.0431 
0.0347 
0.064 1 
0.0625 
0.0190 
0.0363 
0.0445 
0.0502 
0.0418 

03792 
0.3576 
0.3919 
0.3575 
02989 
0.4737 
0.5888 
0.5458 
0.54Tg 
0.4973 
0.3270 
02887 
02900 
0.2368 
0.2805 
0.3585 

0.4551 
0.4163 
0.31S2 
02441 
0.3028 
0.2692 
0.2077 
0.25x 
02693 
0.1871 
0.2292 
02958 
0.3187 
0.3291 
0.4527 
0.4045 

0.- 

0.0929 
0.1383 
0.1076 
0.0650 
0.0296 
0.0488 
0.0523 
0.0937 
0.1104 
0.1391 
0.1465 
0.1892 
0.0988 
0- 

ails 
0.0366 
a0512 
0.1340 
0.1872 
02071 
0.05% 
0.0692 
0.0866 
0.0392 
0.0819 
02146 
0.2261 
0.1390 
0.1383 
0- 
0.0419 
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0 
0 WINO TWILID FREUJEMCT 

0 .  
0 

0.050 
0.02s 
0.016 
0.020 
0.041 
0.060 
0.033 
0.OM 
0.038 
0.054 
0.070 
0.094 
0 . l W  
0.103 
0.120 
0.117 

2.67 
1.M 
0.77 
0 . n  
1.05 
1.14 
1.02 
0.77 
I .92 
1.35 
2.57 
1.45 
1 .Y 
1.59 
1 .a2 
2 . u  

1.n 
0.00 
0.77 

1.m 
1.0 
1.00 
0.00 
t.Y 
1.m 
t . 4 3  
2.25 
2.0s 
1.Y 
2.01 
2.4) 

1.00 

2.00 
1.1) 
0.77 
2.17 
0.77 
1.16 
1.m 
t .17 
1.67 
1.4) 
1.m 
1.44 
2.43 
1.60 
2.33 
2 . H  

1.m 
1,27 
0.W 
0 . u  
1.07 
1.62 
1.32 
1.00 
2.10 
1 .eo 
1.63 
1.90 
1.62 
1.30 
1.44 
1.*2 

1.4) 
1.06 
0.63 
0.77 
0 . u  
1.01 
1.01 
1.20 
1.17 
1.07 
1.13 
1.16 

1.03 
1.14 
1.50 

1.m 

0.61 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.94 
0.61 
0.77 
0.77 
0.78 
0.79 
0.82 
0.00 

0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 

10 
11 
12 
13 
14 
15 
16 

0 

1 
0 
0 

6 
0 

1 :  
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 . 
15 
16 

0 . 0 s  
0.029 
0.016 
0.020 
0.041 
0.060 
0.033 
0.030 
0.058 
0.056 
0.078 
0.094 
0.1m 
0.103 
0.120 
0.117 

2.57 
1.W 
0.77 
1.13  
1.45 
1 . U  
2.12 
0.77 
2.96 
2.41 
2.17 
1.)7 
2.63 
2.53 
2.17 
2.W 

2.57 
0.00 
0.77 
l.% 
2.01 
2.17 
1.36 
0.00 
3.02 
3.10 
2.70 
3.05 
2.m 
2.57 
2.17 
2.06 

2.35 
1 .67 
0.77 
2.57 
0.77 
1.72 
2.57 
2.81 
2.34 
2.52 
2.63 
2.47 
3.57 
2.32 
3.10 
3.19 

2,w 
l # M  
1 .34 

1.49 
2.32 
2 , O l  
2.23 
2.71 
2,SZ 
2 + M  
2.73 
2.76 
2.39 
2 , n  
2.w) 

0.m 

2.19 
1.U 
0 . M  
0.77 
0.t6 1.m 
1.41 
1.75 
1.67 
1.1) 
1.65 
1.77 
2.03 
1.S 
1.72 
2.27 

0.60 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
1.22 
0.68 
0.77 
0.77 
0.79 
0.82 
0.92 
0.06 

0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 

0 

1 

0 AaEh 

YIlo TWARD 

W I N O  OIRECTI- ARE M E R E D  EOU(TERCLDCKW1SE STlrllTIN6 AT 1 foQ WE NORTH 

ESTIMTED IWIQIUCLIDE CQYENTRATIW 

MLIDE 

OISTAnCE 
(MTERS) 

2.74E+02 2.74E *02 

2.74f 002 
2.74f 4 2  
2.74E+02 
2.7JE+02 
2.7lE92 
1.35L +02 
1.354 9 2  
1.354 1.35L 9 2  4 2  

1.35E+02 
1.35E+02 
1.33L e02 
7.Uf+01 
7 . U E 9 1  
7.43EM1 
7.=+01 
7.42E91 
7.40f+01 
7.29E e01 
9.4IE91 
9.41E91 
9.rOEm1 
9.39E-1 
9.38E.01 
9.3661+01 
9.21EMl 
1.93E 1.9JE +02 002 

1 .WE002 
1.9ZE-02 
1.92f +02 
1 .nt *oz  
1 .mt+02 
2.ME+02 2.84E102 

2. M E  *02 
2 . M E  .02 
2.83E*02 
2.83E*02 

I. 56f .02 
l.%E*02 
1. %E *02 

1.5.X- 

2.8jE*02 1.56f*02 

l.UE*2 1.m- 

. . ... 
-Y-222 

m-222 
m-222 
m-222 
w-222 
ffl-222 
m-222 
ffl-222 
MI-222 
ffl-222 
ffl-222 
ffl-222 
m-222 
m-222 
m-222 
ml-222 
m-222 
m-222 
m-222 
m-222 
m-222 
an-222 
RM-222 
m-222 
an-222 
ffl-222 
m-222 
ffl-222 
ffl-222 
ffl-222 
m-222 
ffl-222 
MI-222 
an-222 
ffl-222 
ffl-222 
RN-222 
MI-222 
aN-222 
RN-222 
RN-222 
RN-222 
Rn-222 
ffl-222 
ffl-222 
ffl-222 
ffl-222 
m-222 
m-222 

*.IIf-09 9 .ME- 11 
9.53E-11 
9.WE-11 
@.OPE-1 1 
7. ME-11 
6.46E-11 
3 .=E- 11 
6.68E-11 
6.  39E-11 
6.03E -11 
1. ME-11 

1625 
1700 
1800 
2000 
2200 
2500 
5000 
1625 
1700 
1800 
1ooo 
2200 
2500 
UKK) 
1625 
1700 
le00 
too0 
2200 
2500 
5ooo 
1625 
1700 
1600 
zoo0 
2200 
2500 
5mo 
1625 
1700 
1800 
P o w  
no0 
2500 
H)o 
1625 
1700 
1800 

O.ooE*oo 
O.ooE+OO 
O.WE+OO 
0.00E+OO 
O.WE+OO 
0.00E+OO 
0. 00E*00 
0.00E+OO 
0.00E+OO 
0.00c*00 
O.WE+OO 
0 .  WE- 
O.oM*Qo 
O.ooE*oo 
O.WE+OO 
0.00EW 
O.WE*oo 
O.WE+OO 
O.ooE*oo 
0.00EW 
O.WE+OO 
0. 00E*oo 
0.00E+OO 

i.SlZ-09 
7.7lE-09 
1.5lE-09 
5.WE-09 7.35E- i i 

6.46E-11 
3.m-11 
6.m-11 
6.39E- 11 
6 .  O X -  11 
5 .  &?E - 11 
4. 92E- I1 

4.ME-09 
1.6OE-09 
6 .W-09 
5.64E-09 
5.13E-09 
4.3lE-09 
3.6e.E-09 
2 . w - 0 9  
1.06E-09 
4.WE-09 
4.11E-09 
4.1oE-09 
3.w-09 
2 . W - 0 9  
2.37E-09 
8.UE-IO 
7.53E-09 
6.99E-09 
6.36E-09 
5.33E-09 
4.55E-09 
3.6e.E-09 
1.3lE-09 
l.54E-08 
1.43E-08 
1. #)E-08 
1 . 0 9 E - 0 8  
9.33E-09 
7 . !WE49  
2.69E-09 
1 . 1 O E - 0 8  
1 .O2E-08 
9.26E-09 
7 . 7 7 ~ - w  

4.92E-11 
4.32E-11 
2.13E- 11 
4 . M - 1 1  
4 . X - 1 1  
4.09E-11 
3 . W - 1 1  
3.W-11 
2.93E- 11 
1 . U E - 1 1  
6.1s-11 

4.32E-11 
2.13E-11 
4 . X - 1 1  
4 . M - 1 1  
4.09E-11 
3.m-11 
3 .34C - 11 _ _ _ _ _  
2.93E- 11 
1.w-11 
6.15E-11 
5.87E-11 
5 . H - 1 1  
4 . m - 1 1  
4.YE-11 
3.97E-11 
1.95E-11 
1.15E-10 
1.1OE-10 

9 .%E- 11 
0.48E- 11 
7.4%-11 
3.67E-11 
1.27E-10 

1 .ME-10 

4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 

4.YE-11 _ _  
3.97E-11 
1 . M E -  11 
1.1%-10 0 . 0 0 E a  

0.00E+OO 
0. 00E*00 
0.00E*00 
0.00E+OO 
O.WE+OO 
O.OOE+OO 
O.oof+oQ 
0. WE*W 
0 .  WOLIM 

1. io€-io 
1 . w - 1 0  
9 . W - 1 1  
e.=-11 
7 .ME-11 
3.67C - 11 
i .27 t - io  
1.22E-10 
1.15f - 10 
1 . 0 3 E -  10 
9.39E-11 

i.rZE-io 
1.15E-10 
1 .03E -10 
9.39E-11 
8.2% - 11 
4.07E- 11 

_ _  
0. 00E*00 
0.00E40 
0.00E.00 
0. OOE I00 

- -  
6.63E-09 
5.ME-09 
1.89E-09 

e.ist-ii 
~ _ _ _  4.07E-11 

6.96L-11 
6.65E-11 
6.2BE - 11 

6.%f-11 
6.65E -11 
6.28E-11 
5 .65L - 11 

5.5e.E-09 
5. 07E-09 
4.25E-09 

~ - .. 
1 .65E-ll 
5.13E-11 
4.SlE-11 
2.23L-11 

3.63E-09 
2.9SE-09 
1 .03E-W 

5.13E-11 
a.51E-11 
2.2w-11 

12 



i 1 . 4 I 4 2  
1.4H42 
1.4JE.02 

0 
0 
0 
0 
0 
0 
0 
9 * * 
* * * 

10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
1 3  
1 3  
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
I5 
15 
16 
16 
16 
16 
16 
16 
16 

1 
0 

la1 
1700 
1800 
to00 
2200 
2500 
woo 
1621 
1700 
1800 mw 
2200 
tloo 
Bow 
1625 
1700 
1800 
zoo0 
troo 
Hoo 
woo 
1625 
1700 
1800 
too0 
troQ 
2600 
Bow 
1621 
1700 
1800 
too0 
2200 
2 m  
5ooo 
1625 
1700 
1800 
too0 
2100 
2500 
woo 
1625 
1700 
1800 
too0 
22M 
2500 
woo 
1625 
1700 
1000 mw 
2200 
2500 
!io00 
1625 
1700 
1800 
to00 
2200 
2500 
woo 

n-toT 
an-222 
m.222 
RN-222 
m-222 
m-222 
m a 2 2  m-m ' 

m-222 
I)(-trP 
m-222 
RN-LL) n-m 
m-= ma22 
m-222 
m-222 
I)(-222 m - a  
I)(-222 
m-222 
m-222 
RN-222 
m-222 
m-222 
m-222 
#-222 
m-222 
m-222 
m-222 
m-222 
m-222 

o.OoI*w 
O.WE*OO 
0.001*00 
o.ooL*00 
0.00E.00 
O.WE*W 
O.OOC.00 
O.OOE*00 
0.00c*00 
O . W f . 0 0  
o.wt*m 

r .YE-ll 
r.wc-11 
r .mc- 1 1 

J. 7 H -  11 
1.m-11 
r .nr - 11 
&.ut-11 
1. r t - i i  
4.m-11 
4.m-11 
J.Mc-I1 
1.91C-11 i. 
1 .mc-10 

o;ooz+6i 
0.00L.00 
0.WE.00 
0 . 0 0 E a  
0 . W E d  1.02t-al 

- . . . - - . 
1 .OlE-lO 
9.Uf-11 
0 .M-11  
7.0lf-11 
6.  Y E -  11 
3.m-11 
1.72f -10 
1.M-10 

1.OlE-10 *. ME-11  
0.6of-11 
7.0lE-11 
6 .WE- 11 
1.3SE-11 
l.72C-10 
1 .UE-10  
1 A5E-10 
1.39E-10 
1.m-IO 
1.11E-10 
1.47C- 1 1  

- . - - _ - - 
0. WE*W 
0.00E*00 
O.QOE*W 
0.00E.00 
0.00E.00 
O.QOE.00 
0.00E*00 
O.OOE.00 
O.OOE.00 
0.00E.00 

O . o M . 0 0  
O.OOt.00 
0.  mEw 

i . i fL .02  

3 .  6 N 4 2  
3.69€42 
J.Wf.02 
3 . a -  

4.43E.02 
b . U f . 0 2  
4.uc.02 

1.66E-10 
1.M-10 
l.m-10 
1.llE-10 
1. 47t-11 
2. l fE- lo 
2.OJE-10 
l.WL-10 
1.7Sf-10 
1.87E-10 
1.3aC-lo 

- . . . - - - 
2.lU-10 
2. O X -  10 
1.S2E-10 
1.7Jf-IO 
lest€-10 
1.3aE-10 
6 TOE-1 1 
2 .UL -10 
2.22L -10 
P.09E-IO 

&E 
an-222 
m-222 
m-222 
m-222 
m-222 
m-222 
m-222 
m-222 
m-222 
m-222 
m-222 
m-222 
m - w  
m-222 

O . o M . 0 0  
O.OOE*OO 
O.OOE*W 
0.00E*00 
0.00E*00 
0.00E*00 
0. 00E*00 
0.00E.00 
0.00E.00 
O.WE.00  
0.00E*00 
O.ooE*oO 
O.WE*oO 
0.00E.00 
O.OOE.00 
0 .00EW 
O.OOE*W 
0.00E.00 
O.OOE.00 
0.00E.00 
0.00E.00 
O.OOE.00 
O.ooE.00 
O.OOC.00 
O.oot.00 
O.ooC.00 
O.OoE*W 

1 . m - l o  i.rcK-io 
1.71E-10 
1.5oE-10 
7 . 4 l f - 1 1  
2.ItE-10 2.41E- 10 

2.27E-10 
2.04E-10 
1 .WE -10 
1.63E-10 
8.0JE-11 
2.65E-10 
2.43L- 10 
2 . w - 1 0  
2.07E-10 

2. .it-io 
2.73E-m 

-. _ _  
2.27L-10 
2 . m - l o  
1.w-10 
1.63E-10 
8 .OlE-ll 
2 .%€-IO 
2.43E-10 
2.30f -10 
2.07E -10 

1. rot-w 
1. aIE-08 
1.5llE-OB 
5.66E-00 

m-555 
m-222 
m-222 
m-222 
m-222 

2.54E-OB 
P.3SE-M 

&E 
m-922 
ma22 
m-222 
m-222 

- _. 
1.m-10 
1 . S X - l O  
0.1M-11 
1.87E-10 
1.m-10 
1.6SE-10 
1.52E-10 
1 . m - l o  
1 .21E-10 
5.99E-11 

4. nt-w 
m-= 
m-222 
m-222 
m-222 
m-222 
m-222 

1. Y E -  10 
1 . a - 1 0  
1.2lt-10 
5. WE- 1 1 

1.WE-m 
e.%€-09 
3. WE-09 

-6RQUO-LEVEL CHI/Q VALUES FOll m-222 AT VARIOUS DISTAWCLS I N  EACH CCUPASS DIRECT10( 

DISTANCE 
(rrTERS) 

CHI /Q  TWARD I I O I U T U )  DIRECTIQl 
(SEC/CU1IC CCTER) 

0 
N rm tu llly v vsv 3y ssy 

1625 0.193E-05 0-128E-05 0.102E-05 O-lSBf-OI 0.325E-05 O.231E-05 0.126E-05 0.126E-05 
1700 0.179E-05 O.119E-05 0.918c-W 0.147E-05 O.U)lE-05 0.21lL-05 O.ll7E-05 0.117E-05 
1800 0.163E-05 0.10BE-05 0.062E-W 0.134E-45 O.274E-05 O.lWE-05 0.107E-05 O-IWE-05 
zoo0 0.137E-05 O-PWE-W O.724E-06 0.112E-05 0.230E-05 0.163E-05 O.094E-06 O.894E-06 
2200 0.117E-05 0.774f-06 0-6lW-W O.957E-W 0.196E-05 0.139E-05 0 763E-W O.762E-Ob 

5000 0.337E-06 0.223E-W 0.177E-W 0.275E-W 0.565E-06 0-39Bt-06 0.217f-M 0.218L-06 
2500 0.945E-06 O.626E-06 O.499E-W 0.773E-W 0.159E-OS 0.113E-05 0:616E-W O.616E-W 

0 
0 
0 

S sc LSE E w mE 

1 
0 

TTED . 
WIT 25. 

0 
0 

1 1 
1 2 
1 3 

0 
0 
0 



2020 

1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 

14 
lb 
14 
lb 
lb 
16 
16 
16 
16 
15 
16 
16 
16 
16 
16 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

I t  
14 
16 
16 
1 
t 
J 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
1 
2 
J 
4 
6 
6 
7 
8 
9 
10 
11 
12 
1 3  
lb 
15 

ia 
rn 
1 7 1  

lorn 
nu 

0 
0 
0 
1 
t 
8 
0 
10 
b6 
41 1u 
a0 
672 
@Ol lo# 

4464 
0 
0 
0 
1 
2 
6 
0 
10 
45 
41 

143 
9#, 

' 672 
001 

1030 

ai 
m4 
.10 
1177 
1613 
6666 

0 
1 
1 
2 
3 
0 
12 
16 
86 
61 

110 
294 
mo 
1177 
1613 
6656 

0 
1 
1 
2 
3 
0 

12 
15 
66 
61 

210 
294 
uo 
1177 
1513 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

11 1tW.O 

65577 .o 
uIu1.0 

0.0 
1040.0 

0.0 
3627.0 
tOJ5.0 
8163.0 

HJ66.  0 
t7002 .O 
702B9.0 
08241.0 
41nn7 .O 
SlUOl 791W2.0 .o 
2S7427.0 
150616.0 
JJM66.0 

0.0 
3690.0 
2510.0 
1377.0 
2957.0 
6746.0 
7040.0 
4114.0 

21114.0 

fQ7446.0 10004a. 0 

isi5r.o 
00920.0 
104866.0 
189226.0 
106040.0 
03069.0 

109930.0 

1 

0.7160E*00 
O.UKK)E*OO 

M I N I M  F R A C T I W  OF FOQ, TYPES FRCU W T S I D E  AREA L I S T f D  OELOV ARE ACTUAL F IXED VALUES 
MINIcc l r l  FRACTION VESETABLES I W S T E D  FRCU O U T S I M  AREA o . m E * O o  
MINIcc l r l  FRACTION MEAT I W S T E D  I- Q n S I D E  AREA 0 .  M O O E * 0 0  
M I N I M  FRACTION MILK INSESTED PRW OUTSIDC AREA 0.5000E*00 
INHALATION RATE OF M N  ( C W I C  CCWICtTERS nR) 0.9167E*06 
6UILDUP TIME FOR RAOIONCLIDES DLPOSITEO 6 N  6Rouo r)(D YATER (MYS) 0.3652€*03 
DILUTION FACTOR FOR YATER FOR svimm (01) 0.1000E*01 
FRACTION OF TI= SPEW SyimIms D.W00E*00 
WSCLE m 3 S  OF A N I M L  AT S W E R  (K6 0.200QE*03 

0 .  #)OOE-02 
MILK P W W C T I O N  OF CQI  (LITERS M Y  0.1100E@2 
F A L L w  I N T E i c E P i I O N  F r U C i i m - G E d m u S  0.200QE*00 
FALLWT INTERCEPTION FRACTION-PASWE 0.5700€*00 
FRACTION OF RAOIOACTIVITY R E T A I W  ON LEAFY VE6ETMLES AI0 P-CE AfTER W.941116 0 .  UKW)E*OO 

TOTAL POPULATION 
TOTAL M E R  OF MEAT A N I M L S  
TOTAL -El( OF MlLK CATTLE 
TOTAL AREA OF VESfTMLE FOOO ( W E  METERS) 
TOTAL MEAT COlUlClPTION (KS PER YEAR) 
TOTAL K A T  PROOUCTION (KS PER V U 9  
TOTAL MILK CONSWPTION (LITERS Y d )  
TOTAL MILK PROWCTION (LITERS (CAR) 
TOTAL VE6ETABLE Fa)() -1lON (KS PER Y U R )  
TOTAL VEGETABLE FOOO PROOUCED (K6 PER YEAR) 

RAOIOACTIVE DECAY CONSTANT PER M Y )  
ENVIROmENTAL M U Y  COISTAN~--SURFACE (PER M Y )  
ENVIRC4WWTAL DECAY C001MT- -YATER (PER M Y )  
AVERAGE FRACTION OF ANIMAL'S M I L Y  INTAKE OF W L I M  WIM APPEARS I N  Wn L OF MILK ( M Y S / L )  
FRACTIW OF A N I W L ' S  M I L Y  INTAKE OF M K L I D E  W I C H  A P P W  I N  EACH KS OF FLESH (MYS/K6)  
CONCENTRATION FACTOR FOR UPTAKE OF I U C L I D f  F R W  SOIL  FC4 PASTURE UI) F a =  

CONCENTRATION CACTOR FOR UPTAKE OF d C L I D E  FRW SOIL  BY EDIBLE PARTS OF CROPS 

G I  UPTAKE FRACTION ~INcESTlON) 
PARTICLE S IZE (MICaorCS) 
SOLUBILITY c u s s  

FRACTION OF A N I M L  HERD S L A W E R E 0  P€b M Y  

COOUIED VALUES FOR T M  AREA 

L I S T  OF INPUT W T A  FOR M K L I D E  RN-222 

( I N  P C I  KG DRY WEIWT PER PCI  K 6  D R Y  SOIL )  

( I N  PCI  KG V E T  VEIW PER PCI /K6  D R Y  SOIL)  
G I  UPTAKE FRAUtCIm InruurmN) 

OOSE COmERSION FACTORS 
f u ~ R s I o I  I N  CJR RRTLEC cwosuaE m l Q (  I N  UATER lIO(AUTI0N IwbtSTION 

(RD45/MICRWURIE) ( a D 6 / M I C W I E )  (RCMS-CUOIC a1 (==-Sam€ 011 ( a w - U m I C  a/ 

16244860.0 
116016 
170400 

0.3743E- 
0.1381E*lO 
O.Ul(K*08 
0.1819E*10 
0.6842EM9 
0.3152E*lO 
0.2680E*09 

0.0000E*OO 



0 
w mv 
I MR 
LW#KT 
1MV'lK)IO 
8 R W l  
.WL* 
S WALL 
IN1 WALL 
LIVER 
PUICREAS 
KIONEYS 

1 
0 ARLA 

OIRECTIOI 

0 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
S 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
S 
9 
9 
9 

10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 

0.102L40 
0.920E-01 
0.238c+00 
0.108E40 
0.1WE+00 
0.1 l2E.00 
O.l08E+OO 
O.lWL+W 
0.295E-01 
O.lOlt+00 
0 . 1 9 u a o  

DlSlAWL 
(rr1ERS) 

1625 
1700 
la00 
too0 
2200 
2500 
woo 
1625 
17 00 
1800 
)ooo 
ttoo 
2500 
6000 
1625 
1700 
1800 
)ooo 
22w 
2500 
suo0 
1625 
1700 
1000 
too0 
2200 
2500 
woo 
1625 
1700 
1- 
2ooo 
2200 
2500 
so00 
1625 
1700 
1000 
2ooa 
tzoo 
2500 
so00 
1625 
1700 
1000 
too0 
2200 
2500 
woo 
1625 
1700 
1- 
to00 
2200 
2500 
so00 
1625 
1700 
1800 
zoo0 
2200 
2500 
5mo 
1625 
1700 
1800 
2ooo 
2200 
2500 
Moo 
1625 
1700 
1800 
2000 
2200 
2500 
5000 
1625 
1700 
le00 
2000 
2200 
2500 
5ooo 
1625 
1700 
1800 
too0 rzoo 

o.Oooc.00 0 . 1 9 M a o  0.201 1 -04 
O.oO0I+00 O . l W € 4 0  O.ZO3C-04 
0 . O O O E a  0.227140 O.233E-04 
0.0001.00 0 . 2 4 1 t W  O.247E-04 
O.OOOL.00 0.24lfaO 0.2471-04 
0.0001.00 0.194L+OO O.lS9E-04 
0.000Lao 0.17K+00 0.183L-04 
0.0001.00 O.l77C+OO 0.16lL-04 
0.000E.00 O . l a l C 4 0  O.l@bE-O4 
o.oO01.00 0.155L+W 0.169E-04 
O.oooL.00 O.lYt+00 O.lS3E-04 

CQctWlulIW UO I N T A K E  Mtn tQQ m-ttt 
All C O C W M l I Q l  OilQIO QKu(IM11Ql 
(cualu/currc ta1ER) (cuRlLS/%@JAu ta1ER) 

IWQZSlIOl INTAKE 
( P C I / V u a )  

0.8171-14 
O.Wl1-14 
0.774E- 14 

0-4061-14 
0.461L-14 
0.41W-14 
0.M-14 
0 . W - 1 4  
0.237C-14 
0 . M - 1 6  
0.753E-14 
0.69H-14 
0 .  (WE- 14 
0.633E- 14 
0.UIE-14 
O.--14 
O.131E-14 

0.269E- 14 
O.l lOE~l3 
0.lopE-13 
0a-E-14 
0 .7m-14 
0 . W - 1 4  
O.&S€-l4 
0.1m-14 

0.6OOE-14 
0.557E-14 
0. -E- 14 
0.U5E-14 
0.363E- 14 
0.2931- 14 
0.101E-14 
0.505E-14 

0.1381-14 
0.19lE-14 
O.274C-13 
0.254C- 13 
0.2311-13 
0.194L-13 
0.16SE-13 
o.iaJi-iJ 
0.4771-14 
0.353E-13 
0. W E -  13 ~ _ ~ _  ._ 
0.298C- 13 
0 -2ME- 13 
0.21 4E- 13 
0.173E-13 
o.iii9E- i i  
0.310E-13 
0.288E-13 
O.262E-13 
0 .=E- 1 J 
0.lmE-13 

0.475E-12 
O.4W-12 
0. USE-12 
0 .  ai- 1% 
0.  350E- 12 
0.Jo.L-12 
O.1Bz)E-12 
O.3lMt-12 
0 . m - 1 2  

o.iozt-ii 
0.216s-12 
O.ZO7L-12 
0.1951-12 
0.176L-12 
0.16m-12 
0.144c-lZ 
0 . W - 1 3  
0.P)w-12 
0 . w - 1 2  
0 . M - 1 2  
0.237L-l2 
0.21M-12 
O.lnE-12 
0.931f-13 
0.544#-12 
O.S24E-l2 
0.495E-12 
0. USE-12 
0.*04E-12 
o.ss5c-12 
0.176f-lZ 
0.4aC-U 
0.YlC-a 

0.4#3f-l) 
- 0.4mc-u 

0.SSX-l?! 
0.lW-12 
o.332E-12 
0.317f-12 
0 . m - 1 2  
0.woE-12 
0.2uE-12 
0.215E-12 
0.106E-12 
O.279E-12 
0. H7E-12 
0 . 2 m -  12 
O.227E-12 
0.2061-12 
0.lBlE-12 
0 . M - 1 3  
0.2mc-12 
0.2711 -12 
0.25a-  12 
0 . 2 s -  12 
0 . ~ - 1 2  
0.1ME-12 

0.m-u 

0. 4ioi-i5 
0.372C-12 
0.327E-12 
0.162C-12 
o.a1nf?-12 - . - - - - _ _  
0.781E- 12 
0.737E-12 
0.663E-12 
O.602E-12 - . - - - - _ _  
0. SZSE- 12 
0.26lE-12 
0.10lE-11 
o . i m i - i 2  
0.915E-12 
0.822E - 12 
0. 7471-12 
0.656C-12 
0.323E-12 . 
0.ll lC-11 
0.1WE-11 
0 .  9-t - il 
0 .€m7E-12 
0.614E-12 

. . -. . - . . 
0.27 lE*OO 
0.23af+00 
O.ll8E40 
0.246E40 
0.235E*00 o;itzt*oo 
0.2001*00 
O.lOlE*00 
0.159€+00 
0.766E-01 
O.l67E*00 

, O .  16OE+OO 
0.15lEao 

. O.ld6Em 
0.123E+OO 
O . l O u * 0 0  
O.532E-01 
0.227EMO 
0.217E40 

0.406f40 ' 0.383f*00 
0.344t40 
0.312€*00 
0.274E40 
0.1 5 E m  

0 -44scao 

O . ; S s l f a o  <Ma 
folt- 

0.150€*00 
0.257E+00 
0.245€+00 
0.231E*00 
0.2oBE*00 
0.189E+W 
O.l66E+OO 
O . & ? O ~ - O l  
O.216E40 
O.ZWE+OO 
O.l95E@O 
0.175E+00 
0.159E+00 
O.l40E*00 
O.%OlE-Ol 
0.219E*00 
0 .209E40  
0 . 1 ~ * 0 0  
0.178E40 
0.162f40 
O . l l Z E 4 0  
0.7OW-01 
0 . 3 9 l E a o  
0.373E40 
0.352E+00 
0.317f*00 
0.208€+00 
0.253E+00 
0.125€+00 
0.632E+00 
0.604EeO 
0.57OE+00 
0.513E+00 
0.466f +00 
0.409E4O 
0.202E+00 
O.I(UE*OO 
0.749E+OO 
0.707€+00 
0.636E*W 
0.577E*00 
O.M7E@O 
0.2!50€40 
0. as5E+00 
0.817E*00 
0.77214O 
0.49lt+OO 
0.61oE40 

0.j0w 
0:-4Z4Z+00 

- -3, 

MICaocvrlC-wa) 

0. U I L - 0 3  
0 .  U I C  -03 
0.4S.U-03 
0. WU-03 
0.WU-03 
O.UlC-03 
O.J#7L-03 
0.MSE-03 
0 .  N3E-03 
0.3d7t-03 
o . w c - 0 3  

R Y E  'I 
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2020 
13 
13 
14 
14 
14 
14 
14 
14 
14 
16 
15 
16 
16 
15 
16 
15 
16 
16 
16 
16 
16 
16 
16 

0 
1 
0 
0 

0.1Ut-11 
0.WU-I4  
0.tOJE-1J 
0 . H - 1 3  
0.WX-13 
0 . w - I 3  
O.I(IM-I3 
0.1W-11 
0 . W - 1 4  

0.7lQ-I2 
0. J6JE-IO 
0.lmr-ll 
0.116E-11 
0.1OIc-ll 
0 . S 7 J r -  l2 
0.w-I2 
0.776E-12 
0 . u - 1 2  

0. BBJE*00 
0.87lE*00 
O.*2M*00 

0 .  rtnes 
O . 4 M C a  
0.O6)CMJ 

0.21KeJ 
O.lMf4J 
0.167t.OJ 
0.127tMJ 
0.464EW 
0.204CeJ 
0.18KMJ 
0.172EMJ 
0.1W.OJ 
0.12U4J 
0. W7E-02 
0. 366r-02 
0.14lEMJ 
0.13lEMJ 

0 . 1 4 1 ~ ~ ~  

1WO mw 
1626 
1700 
1.00 
lo00 
1200 
2600 
mw 
lb26 
1700 
1u)o 
moo 
2100 
2- 
!boo0 
1626 
1700 

0.YIE.00 

. - - - - - 
0.12lE-I1 
0.11aEC-ll 
0.low-ll 
0.w-I2 
0.m4C-12 0.  ..lteO 
0;  iUC- ii 
0.=-12 
0.noc-12 
0.MlE-12 

. . -. - - . . 
O . S O ? E W  
0.300E*OO 
O.U)E*W 

I 

r -ctos,. 
. 

M L I #  P A T M Y  PERCENT W TOTAL PERCENT ff DOSE fRo( ALL M L I D C S  

an-222 

M K L I D E  

m-222 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

PERCENT ff DOSE fm ALL M L I D E S  

0.00 
0.00 
0.00 
0.00 
0.M 

SUCH AIR 0.0000t- 
SURFACE 0 . w O o E e O  

0.00 
8-00 _ _  . . _ _  -.__ 

suImIm O . W M % l  0.00 
I W L .  0.0000t- 0.00 
INGEST. 0.000QE*00 0.00 

W Y T .  O.#WX)E*OO l 0.00 
l 0.m 

1 
0 
0 

SUW A I R  
SURF ACE 
=lmIS 
1 W L .  
I W S l .  

VE6El .  

0.00 
0.00 
0 .00  
0.00 
0.00 
0.00 
0.00 
0.00 

PERCENT W TOTAL 
Wn P A W A Y  

_.__ 
0.00 
0.00 
0.00 

1 
0 
0 

WUCLIDE 

m-222 

P E R C M  OF DOSE F#+( 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

l 0.00 

ALL W C L I M S  

SUW AIR 
SURFACE 
sflWlM6 
I m A L .  
-1N6EST. 

v i m .  
I E A T  
MI u 

PERCUIT 
M I W A Y  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

WRCUn ff TOTAL 
P A W A Y  Q €Acn 1 

0 
0 

P t R C M  Q DOIE nm 
0.00 
0.00 

o o # ( R i i i 5 )  ALL WCLIDCS 

m-222 SUW AIR 
SURFACE 
syIm1m 

O.QOOOE*00 0.00 
0.000QE*00 0.00 
0 . 0 0 0 0 E W  0.00 
0.0000E40 0.00 
0.0000E.00 0.00 
0 . 0 0 0 0 E a  a 0.00 
0.0000E*00 l 0.00 
o.wOoc*00 l 0.00 

=(a=) PERCUIT ff TOTAL 

0.0000EMO 0.00 

OF BALAS1 DOSE BY EA04 P A W A Y  

0.00  
0.00 
0.00 
0.00 
0.00 
0.00 

1 W L .  
I H S T .  

VLGET. 
WEAT 
M I  u 

PERCCWT 
PA W A Y  

1 
0 
0 

WUCLIDE 

m-222 

WUCLIDE 

m-222 

MKCIDE 

PERCKDIT ff DOSE FIKI* ALL WXLIDES 

0.w M AIR 
SURFACE 

I M L .  
IN6EST. 

V L M  . 
I U T  
MI u 

PERCENT 
P A W A Y  

SlW4 AIR 
SURFACE 
w1wxm 

SyImxa 
0.0000€*00 
0.0000E*OO 
0.OQOOE40 
0.0000E*00 
0.0000LW l 0.00 

l 0 . M  

0.m 
.... 
0.00 
0.00 
0.00 
0.00 

_.__ 
0.00 
0.00 
0.00 ~ . - .  

l 0.00 
0.00 
0.00 

1 
0 
0 

PERCKDIT OF DOSE FRCU ALL WCLIDES 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.0000E- 
O.##OE* 
0 . 0 0 0 0 E 4 0  
0 . 0 0 0 0 E 4 0  

I W S T  . 0 . 0 0 0 0 E 4 0  0.06 
V E S T .  0 . 0 0 0 0 E 4 0  0.00 
IUl 0.0000E- 0.00 
M I  u 0.0000E- 0.00  

P E R C M  OF S WALL DOSE BY LKn P A W A Y  
PATWAY P€RCf.Ml W TOTAL 

I W L .  0.00 
0.00 

l 0.00 
l 0.00 
l 0.00 

PERCUIT W DOSE FROI ALL MKLlDES 

rw-222 SUW AIR 0.0000EaO 0.00 0.00 
SURfACE 0.0000L40 0.00 0.00 
SVImlm 0.0000E- 0.00 0.00 
I M L .  0.0000E*OO 0.00 0.00 
INGEST. 0.0000L40 0.00 0.00 

VEIXT.  0.0000E*00 0.00 0.00 
HEAT O.OOOOE*oQ 0.00 l 0.00 
MILK 0.0000E*00 0.00 0.00 

PERCENT OF INTWALL DOSE BY PATWAY 
MKLlM PATWAY D o s E ( R W )  PERCENT OF TOTAL PERCENT OF DOSE FROI ALL WUCLIDES 

SUW A1R 
SURFACE 
Sv1m1m 
I M L .  

O.D000t*OO 0.00 
0 . 0 0 0 0 E a  0.00 
0.QoOoE- 0.00 
0.000QE*OO 0.00 



0.00 
0.00 
8.m 

IW9tST. 
V C Q t l .  

0.00 
0.00 
0.00 

. 0.00 

? L R C W  Of OOIC 1101 ALL WCLIDLS 

0.00 
8.00 

I 
0 
0 

W C L I K  

m-222 LuI( A I R  
SURFACE 

I M L .  
ItQLST. 

VCQZT. 
-1 

' MILK 

PATWAY 

s u i m I m  

' r t n c m  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

HRCW OI TOTAL 
C A W A Y  

0.00 
0.00 

0.00 
0.00 

9 0.00 
0.00 

0.00 0.00 

P C R C M I  Of. OOIC C y l w  A L L  WCLIDES 

0.00 
0.00 
0.00 
0.00 
0.00 

1 
0 
0 

UOI 

uoc 

WKLIDE 

m-222 tuIl A I R  
SURFACE 
sulrnlrn 
I M L .  
ImcST.  

VEeET. 
C U T  
MILK 

P L R C M  
PATWAY 

_.__ 
0.00 
0.00 
0.00 

0.00 
0.00 

PERCENT ff TOTAL 
C A W A Y  1 

0 
0 

M L I D E  

ON-222 SUM AIR 0.oOoQL- 0.00 
SURFACC 0.0000E* 0.00 
svimiffi 0.0000t*OQ 0.00 
I M L .  0.0000C- 0.00 
INGEST. 0.0000E+W 0.00 

VCQCT . O . ~ C ~  0.00 
C U T  0.0000t- 0.00 
M I  u 0.0000c- 0.00 

mn1uRxoI OF cx(p0Svllt #DLf TO Y u x ) Y  
N o a A L  OOIE aw) 
0.1oooc-21 
0.1OOOE-24 
O.l--24 
0.1000L-24 
0 .  I--24 

. O s  1oooC-24 
00.1000C-24 
00.1000E-24 

cowIRlDUIIoI Of u(p0Svllt mots TO R M A  
ywlu DOLL R w )  
0.1000€-21 
0.loOoE-24 
0.loOOt-24 
0.loOoE-24 
0.10OOC-24 
.Q.lQOot-24 
,w.rm0€-24 
.0.160#-24 

coITRIIu1IQ( a - m s  TO ooon 
. -47!giIi72iRw' 

0.loOof-24 
0 . 1 ~ - 2 4  
0-1oooL-24 
0.10OOE-24 
.0.1--24 
.Om 1oOOt-24 
.O.loOoE-PI 

cO(Ta1m1oI OF u(p0Svllt mo€s TO TWROID 
UUUAL DosE(R06)  
O-loOOt-24 
0. IOOOC-24 
0.1oOoE-24 
0.1OOOE-24 

0.00 
0.00 
0.00 
0-m _.__ 
0.00 
0.00 
0.00 
0.00 0 O(nES 

DOSES 

OOSES 

m s E  s 

mSES 

DOSES 

DOSES 

ff TOTAL 
20.oooo 
2o.ooQO 
2o.oooo 
20.0000 
2o.ooQo 
20.oooo 
20.0000 
20.oooo 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

OF TOTAL 
20.oooo 
2o.oooO 
20.oooo 
20.oooO 2o.oooo 
20.oooo 
2o.oQoo 
9o.oooo 

0 
e 
e 

o f  TOTAL 
~ . o o o O  
2o.oQoo 
20.oooo 
20.oooo 
2o.oooo 
20.oooo 
20.OOOO 
20.oooo 

OF TOTAL 
20.oow 

I W L .  
ItbsEST. 

VEGET . 
I U T  
MILK 

0 
0 

PERCENT EXPOSURE KM 
SUW A I R  
SURFACE 
WIWIING 
I W L .  
I W S T .  

VEGET. 
-1 
M I  LK 

EXPOSURE Moot 
SUW A I R  
SURFACE 
WIWIIffi 
I W L .  
IW6ESl. 

VEGET. 
C U T  
MILK 

UPOSURE KM 
S U M  A I R  
SURFACE 
SVIIWING 
I W L .  
INSEST. 

VEGET . 
# A T  
MILK 

DOSE 

DOSE 

zo.oo00 
20.OOOO 
20.oooo 
20.0000 2o.oooo 
20.oooo 
20.oooo 

Of TOTAL 
2o.ooM 

PERCENT 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

_ _  _ _ _ _  
20.oooo 
20.oooo 
20.oooo 
20.oooo 
20.oooo 
20.oooo 
20.oooo 

0 
0 

P E R C M  OF TOTAL 
2o.oooQ 
20.oooo 
20.oooo 
20.oooo 
20.oooQ 
20.oooo 
20.oooo 
2o.oooQ 

##E 

00.1000C-24 
CONTRIMnI01 OF U m  w D # S  TO S WALL 

u . u I L  o o s E ( R D 6 )  
0.1oOof-24 
0.1000f-24 
0.1OOOE-24 

0 EXPOSURE KY)E 
0 SUW A I R  
0 SURFACE 
0 NIWING 
0 I W L .  
0 INGEST. 
0 VEGET. 
0 MEAT 
0 MILK 
0 

PERCENT OF TOTAL DOSE 
20.oooo 
20.oooo 
20.oooo 
20.oooo 
2o.oooQ 

0 20.oooo 
20.oooo 
20.oooo 



2020 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

EXrnURE K# 
WW A I R  
U I R I A C E  
wylmillo 
I M L .  
I l W S T .  

V E U T .  
CILAT 
M I L K  

LX#)SURE eooc 
SUW A I R  
SURFACE 

I M L .  
svtmirrB 

PERCENT OOIE 

. . 
CElKLWT 

COITPIBUTIDW 

C O n R  I BUT ION 

C O I T R I ~ I D W  

LIVER Qncs OF 

OF 

OF CXPOSWE TO 
u.(uAL DOSE aw) 

0.1000E-ZJ 
0.1000E-84 

DOSE 

imicsr. 
VECCT . 
C U T  

PERCE)lT 

M I L K  

DOSE 

. 
DOSES 

0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
0 
OMKLID€ 

IW-222 
1 
0 
0 
0 
0 
0 

. 
*0.1000E-24 

TOTAL OOSE TO LIP( OllW T)IILouy( ALL P A W A Y S  

v W Q Y  0.WOOE-24 
I ma 0 . W E - 2 4  
-1 0 .  W E - 2 4  
THYROID 0 .  WOOL-24 

0 .  -E-24 BREAST 
0 .  W E - 2 4  
0 . W f - 2 4  

oaw DOSE ( a m )  

.WL. 
5 VALL 
IWT UALL 
LIVER 
P A I K R W  
KIOUEYS 

V R m R  

o.oo00 o.oo00 o.oo00 o.oo00 

ww) IDclltCu 
a#Un llQl 

12 IO 
12 10 
12 IO 
12 IO 
12 10 
12 10 
12 10 
12 10 
12 10 
12 10 

10 
VARIOVS LOCATIo(s I N  THE MVI-WT 12 
LEVEL c A L c u u T I w - o . 7 o o )  

EN-222 
an-222 
RN-222 
EN-222 

v K D Y  
R ma 
W O S T  
THYROID 

EN-222 B R W T  
RN-222 OWL* 
RN-222 S UALL 
RN-222 I N 1  UALL 
an-222 LIVER 
EN-222 PAIKRLU 
EN-222 KIDWEYS 
WORKINS LEVELS FOR an-222 UO 

(FRACTION OF LWILI 

0 
0 
0 
0 
0 
0 
0 
0 
1 

0 
ARLI 

C O L W  #y 

=KIM6 LEVEL 

0 

0 .  W E - 0 7  
0.596E-07 
0 .  W E - 0 7  
0.455E-07 
0.289E-07 
0.314E-07 
o.ii5Loi 
0.U6E-07 
0.395E-07 
0.359E-07 
0.302E - 07 
0.2-E-07 
0.208E-07 
0.74lE-OB 
0.34OE-07 

0.166E-07 

0.U5E-07 
0.373E-07 
0.319E-07 
0.257E-07 

0. IOM-06 
0.looE-06 

0 .  ~ M E - O B  

,.. . 18 



1 

0 

6 
6 
8 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
6 
8 
8 
0 
a 
a 
a 
a 
9 
9 * 

10 
10 
10 
10 
10 

. 10 
10 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
l2 
1 3  
13 
13 
13 
13 
13 
1 3  
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 

.. . 

O.@lZt-07 12 
1) 0. 766t-07 
14 0 .  WJC-07 

0. MIL-07 16 
16 0.1Yt-07 

0 . 7 U t - 0 7  10 
11 0.7lJC-07 

0.SUE-07 
0.6UC-07 

12 

O.ult-07 
13 
14 
16 0. JIM-07 

0 . lJX-07 

11 
12 0. J85t-07 

O.ZU€-O7 13 
14 O . O W - 0 7  

0 .PoIt-07 16 
16 O.7ZlL-m 
10 O.UOt-07 

0.M-07 11 
12 0.355E-07 

O . m E - 0 7  13 O.254E-07 
14 

0 .  tO5E-07 15 
16 0.727C-OO 
10 O.JW-07  
11 0.328f-07 
12 0 . m - 0 7  
13 0.281L-07 

0.OllE-07 14 
0.17Jt-07 15 

16 0.612f-m 
0.77lL-07 

11 
0 .  @WE-07 

13 
14 0.466t-07 

O.37SE-07 15 0. luE-07 
16 
10 0.19lL-os 
11 0.178E-W 

0. 162f -06 12 
13 0.1WE-06 
14 0.116E-06 

O.SJ4E-07 15 
0.M-07 16 

10 O.247E-06 
11 0.229E-06 
12 O.ZOOE-os 
13 0.17SE-06 
14 0.14Ot-06 
1s O.1ZlE-os 
16 0.433E-07 

' 10 o.orn4S 
11 0 . m - 0 6  
12 0.l8X-06 
13 0.1m-06 

15 0.106f-m 
0.  --07 16 

10 0 . m - 0 6  
11 0.PloL-m 
12 0.19lE-06 
13 0.16OE-06 
14 0. rnt-os 
15 O.ll1E-os 

0 .  39sE-07 16 
10 0.178E-06 
11 0.165E-os 
12 0.150E-06 
13 0 . 1 ~ - 0 6  
14 O.lO7E-06 
15 0.669E -07 
16 0.3lOE-07 
10 0.123E-06 
11 O.114E-06 
12 O.lO*L-06 

0.87OE-07 13 
0 .  W E - 0 7  14 
O.6OlE-07 16 15 
0.214E-07 16 16 

oaw LOCATIQI OF MXIrcJn DOSE 

16 0.Ult-07 
10 0.JlOt-07 

10 0.71M-07 

12 0.644E-07 

14 0.1au-m 

UWKIW LEVEL FW W-222 W -1-LIFE PRO6ENY AT LOCATIO( OF W U X W I I  
INDIVIDUAL DOSE FRIW ALL PATWAYS FOR mol 0116LI( 

U W K I f f i  LEVEL 

v W O Y  
P WIR 
E m s 1  
TnvmID 
8Pc*sT 
.WL.  
S WALL 
XWI VALL 
LIVER 
P U ( C R W  
KIDNEYS 

12 10 
12 10 
12 10 
12 10 
12 10 
12 10 
12 10 
12 10 
12 10 
12 10 
12 10 

O.247E-06 
0.247E-06 
O.247E-06 
0.247E-06 
0.247E-06 
0.247E-66 
O.247E-06 
0.247E-06 
0.247E-06 
0.247E-06 
0.247E-06 

i 
I 

'I 

81 19 .  
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All Buildings 

Continuous Radon-222 Releases 
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OQTION 
&OPT1 OPTON=O,l,O,O,O,,O,O,O. 
UPO-O,NSlB-l,NTTB- l,NUTB-l,ISUBB-l.O,GSFAC~OJ E N D  

ORID 
&GRID NRL- 10,NRU - 16,IMST - SO-,W,750,1000.1200.1300, 

PLUME RISE 
&PLUM P A 4 0  ap(D 
METEOROLOOICAL DATA 
6METE LID- l#K).RR- lW,TA-285.0 &END 

PHYSICAL STACK MIA 
1 
&PHYS PH-0.0 E N D  

WlND FREOUENCY DATA 
STAR 
DEFAULT 
RADIONUCUE DATA 
1 
6RADl NUC - 'RN-ZO',REL -0.074 &END 
1 
6MODl ISOL- ~,LAMSURI~.UE-~,SC-O,VDIO &END 

AG DATA 
6AGDT Fv=sO.0,0,sO.0,FB=50.0,0,~.0,FM=50.0.50 6END 

AG ARRAYS 
FILE 23FARMA.DAT 
SKIP 5 
USER 
(1 615) 
(8F10.0) 
PoPULATloN ARRAY 
FILE 24POPADAT 
SKlP 3 
USER 
QS(ls*lW) 
COMMENTS 
K;CIDENT SCENAfW FOR THORIUM S T W E  FAClUnES 
CONTINUOUS RADON222 RELEASE FROM W BUILDINGS! 
U.S. DOE =ED MATERlALS PRODUCTION CENTER 

i u t o , i ~ , i ~ , i m , ~ ~ ~ ~ ~ , ~  &END 
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AVERAGE AHI TEMPERATURE @EO K) 20S.O 
(DH; K/MEIER) AVERAGE VERTICAL TEMPERATURE OWDENT OF THE AHI 

WSTABILIWCUSSE 0.4128 
HSTABIUNCUSSF 0.1090 
H STABILIW cuss 0 0.1- 

RAINFALL RATE (CM/MAsp 

HEIGHT OF UD (METERS) 

NUMBER OF STACKS IN THE PlANl 

0 
0 
0 
0 
1 

0 

0 

1 

0 

0 

1 
0 

0 
0 

ss  

STACK INFORMATON- 

la200 

loo0 

1 

SECTOR 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

STACK NUMBER 
1 2 3 4 5  6 

HEIGHT (MmRs) O.oo00 
WRER (METERS) O.oo00 
EFFLUENT VELOCITY (METERS/SEC) O.oo00 
RATE OF HEAT EMlSSlON (CAl/SHX)ND) O.OOE+00 

RELEASE RATES FOR WXONUCUDES I 

STACK NUCUDE RNASE RATE 
(CURIES/YEM) 

1 w220 0.74OE41 

PLUME DEPLmoN AND EPOSTON PARAMmRs 

NUCLIDE WVrrATloNAL MPOSmoNVELW SCAVENGING EFFECWEDECAYCONSTANT 
FALL VELoClTY CoomClEHT N PWME 
(METERS/SEC) (METERs/sEC) (1 /=C) (PER DAY) 

w220 O.oo0 0.00000 0.34lE45 0.1mE+O1 I 

FREQUENCY OF ATMOSPHERIC STABILITY CLASSES FOR EACH DtECTlW 

A 

0.0084 
0.0171 
0.0101 
0.0404 
0.0318 
0.0705 
0.0398 
0.0163 
0.0392 
om21 
0.0188 
0.0157 
0.0439 
0.0413 

0.0055 
O.oo00 
0.0209 
0.0245 
0.0279 
0.0108 
0.0149 
O.oo00 
0.0173 
0.0438 
0.0375 
0.0156 
0.0257 
0.0208 

0.0224 
0.0342 
0.0310 
O.Oo80 
0.0240 
O.oS14 
0.0498 
0.0431 
0.0347 
0.0641 
0.062s 
0.0190 
0.0363 
0.0445 

0.3192 
0.3576 
0.3910 
0.3575 
02989 
0.4737 
0.5888 
O S 5 8  
0.5479 
0.4973 
0.3270 
02887 
0.2900 
02368 

0.4551 
0.4263 
0.3192 
02441 
0- 
0.2692 
02077 
02585 
02693 
0.1871 
0.2292 
02958 
0.3187 
03291 

0.- 
0.1136 
0.0929 
0.1383 
0.1076 
0.0650 
0.0298 
0.0488 
0.0523 
0.0937 
0.1104 
0.1391 
0.1465 
a i m 2  

G 

0.0366 
0.0512 
0.1340 
0.1872 
02011 
0.0595 
0.0692 
0.0666 
0.0392 
0.0619 
02146 
0.2261 
0.1390 
0.1383 
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2020 

15 0.0311 0.0101 0.06QZ 028[w 0.427 0 . m  om77 
16 0.0448 0.02M 40418 0.3585 0.4015 0.- OB410 

1 
0 
0 WIND TOWARD FREOUENCY WIND SPEED8 FOR EACH STABILIW C U S S  

0 A 0 C D E F Q  
0 '  

FREOUENClES Of WIND DIRECTK)Ns AND CIEWROCAL-AVEWGED WIND SPEEDS 

(METERS/- 

1 am 2.57 1.31 200 1 m  1.49 0.81 0.n 
2 0.020 1.46 0.00 1.19 127 1.06 0.n 0.n 
3 0.016 0.n a n  0.n o m  063 0.n 0.77 
4 0.020 0.89 1.00 257 0.84 0.n 0.n 0.77 
5 0.041 1.05 1 s  0.n 1.07 om 0.n  0.77 
6 0.m 1.14 2.57 1.16 1 3 2  1.01 0.77 0.n 
7 0- 1.62 1.00 1.M 152 1.01 0.n 0.77 
8 0.030 0.n am 217 is 120 0.n 0.n 
0 0.038 1.m 286 1.67 210 1.17 0.94 0.n 
10 0.W 1.35 1.m 1 . 4  ldo 1.07 0.81 0.n 
11 0.078 251 243 1.m 1.63 1.13 an 0.77 
12 0.09) 1.45 225 1.46 1SO 1.16 0.n 0.77 
13 0.108 1.86 2.43 2.43 1.62 121 0.78 0.n 
14 0.143 1.59 1 s  1.60 1.30 1.03 0.79 0.n 
15 0.120 1 s  201 233 1.11 1.14 om o.n 
16 0.117 u)3 249 296 1.02 ise 080 0.n 

0 
1 
0 
0 WIND TOWARD FREOUENCY W D  SPEEDS FDR EACH STABIUN CLASS 

0 A B C D E F G  
0 

WIND MRECTONS ARE NUMBERED C O U H T E R C L ~ S E  STARTWO AT 1 FOR W E  NORTH 
FREMlENClES OF WIND DIREcTK)FJS AND TRUE-AVERAGE WIND SPEEDS 

(METERS/- 

1 0x168 257 2.57 235 283 -219 0.68 0.n 
2 w 1 s  0.00 1.67 1.06',1s2 an 0.n 

4 0- 1.13 1.36 257 0.W 4.h 0.n 0.77 
5 0.04 1 1.45 205 0.n 1.49 496 0.n o n  

7 0.433 212 1.36 2.57 201 1.41 0.77 0.n 
8 0.030 0.n am 281 22) 1.75 0.n 0.n 
9 0.038 296 3.m 234 271 1.67 122 0.n 
10 0.056 2.41 3.10 2.52 252 1.50 0.88 0.77 
11 0.070 257 276 263 246 1.85 0.n 0.77 
12 0.081 1.97 3.05 247 273 1 . n  0.n 0.n 
13 0.108 263 2.89 3.57 276 243 0.79 0.n 
14 0.1M 253 257 232 239 156 0.82 0.n 
15 0.120 257 257 3.10 222 1.72 os2 0.n 
16 0.117 2.97 286 3.10 280 227 om 0.n 

3 a016 0.n 0.77 0.n la {$@ an 0.n 

6 0.W 1.60 2 s  1.72 222 1.a 0.n o n  

0 
1 E S r U M f E D ~ U C U D E ~ ~  
O A R E A  NUCUDE AIRCONCEN DRYDEPRATE WETDEPRATE GNDDEPRATE EFFRELRATE 

WINDTOWARD DISTANCE 

0 

WlND DIRECrlONS ARE NUMBERED COUHTDI#ocKwIsE STARFlEsG AT 1 FOA DUE NORTH 

(pcI/cM-4 (pcI/w-/s) (pcI/W-/s) ecr/cM-/s1 (PcI/S) 

(MflEfW 

1 1625 RN-220 1 s - 1 1  0.00Et00 2 Z - 1 3  220513 6.94E41 
1 1700 RN-220 1 . a - 1  1 O.WE t 00 1.X-13 1.79613 5.81E.01 
1 1800 w-220 7.53E-12 O.WE t 00 1.37E-13 137E-13 4.77E.01 

3.12E.01 
1 2200 w220 233E-12 O.WE t 00 4.81E-14 4.81E-14 2.05E.01 
1 2500 w220 1.01 E-12 O.WE+W 226E- 14 226E-14 1.lOE41 
1 5ooo w220 198-515 0.00E+00 6 s - 1 7  62SE-17 6.05E-04 
2 1625 RK220 6.1s-12 O.OOE t 00 1.06E-13 1 E - 1 3  234E.01 
2 1700 w-220 4.9lE-12 o.ooEt00 8.68E-14 8.68E-14 200E.01 

1 2ooo RN-220 4.15E-12 O.WE t 00 8.W-14 8.05E-14 

2 1800 Ru220 3.W-12 o.ooEt00 &BE-14 6 . a - 1 4  1.62E41 
. + 1'1 

3 
24 



( ; F4’ 9’ i ?. 
u .  * 

2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 

t, s 

4.03E-01 
264E-01 
1.74E-01 
928E42 
5.13E44 
620E-01 
528E-01 
427E-01 
28OE-01 
1 Mol 

25 

2ooo 
1200 
2500 
sw 
1825 
1100 
1800 
1ooo 
2200 
2500 
sa0 
1625 
1700 
1800 
2ooo 
2200 
2500 
so00 
1625 
1100 
1800 
2ooo 
2200 
2500 
so00 
1625 
1700 
1800 
2ooo 
2200 
2500 
so00 
1825 
1100 
le00 
2ooo 
2200 
2500 
so00 
1625 
1700 
1800 
2cm 
2200 
2500 
so00 
1625 
1100 
1800 
aooo 
2200 
2500 
5am 
1625 
1700 
ls00 
2ooo 
2200 
2500 
5am 
1625 
1700 
1800 
2OOo 
2200 

2-01 E-12 
1.13612 
4.m-13 
0.63E-16 
l.lbE-12 
0.lbE-13 
6.N-13 
374E-13 
21oE.19 
0.1 1 E-14 
1.m-16 
4.13614 
M - 1 4  
232E-14 
124E-14 
6.13E-15 
2 x - 1 5  
4 s - 1 8  
253E-12 
200612 
1.48512 

4 S - 1 3  
1 s - 1 3  
3.m-16 
1 mE-11 

6.23512 
3.15E-12 
1 s - 1 2  
8.41513 
1.62E-1s 
7 e 1 2  
5.mE-o 
4.12E-12 
ml2 
1 s - 1 2  
5 s - 1 3  
1m-15 
5.M-12 
4.31E-12 
318E-12 
1.m-12 
9 s - 1 3  
4 s - 1 3  
b34E-16 
6.oBE-12 
48oE-12 
3.52€-12 
l a - 1 2  
1mE-12 
4.m-13 
0.16E-16 
0.11E-12 
7 s - 1 2  
53oE-12 
2s2E-12 
1.84E-12 
7.m-13 
1 s - 1 5  
1aE-11 
9SE-12 
7.04512 
3.89812 
21BE-12 

ai=-is 

a a - 1 2  

omE+00 
oxK#+00 
omE+00 
o.ooE+w 
o.ooE+00 
o.ooE+00 
omE+00 
o . a + 0 0  
0 . a  + 00 
o.ooE+00 
omE+00 
o . a + 0 0  
o.wE+00 
o.ooE+Oo 
o.OoE+w 
o.ooE+00 
o.oM+00 
o.ooE+00 
o.ooE+00 
o.OoE+w 
O.W€+00 
o . a + 0 0  
oaoE+00 
O m E + 0 0  
o.Ow+w 
oaoE+00 
oxK#+00 
o.mE+Oo 
oxKK+00 
o.wE+Oo 
O.WE+W 
o.ooE+00 
o.OM+w 
o.ooE+00 
QOOE+00 
O.OOE+00 
O.W€+00 
O.wE+W 
O.WE + 00 
0.00E+W 
O.WE + 00 
O.mE+W 
0.00E+00 
o.ooE+00 
o.wE+00 
o.wE+00 
o.ooE+00 
oM#+00 
o.ooE+00 
-+00 
O.OoE+OO 
o.OoE+w 
o.aE+00 
0.00E+W 
O.WE+W 
O.WE + 00 
O.WE + 00 
O.WE + 00 
O.WE+W 
o.ooE+00 
O.WE+W 
O.OOE + 00 
O.WE+UI 
O.WE + 00 
o.wE+00 

3 . s - 1 4  
2.m-14 
1.12E-14 
3.1OE.17 
2 . e - 1 4  
1 .QUE-14 
1 s - 1 4  
8.B3E-15 
6.3OE-15 
2.53E-15 
6.QoE-18 
4.38515 
3 . S - 1 5  
2.74E-15 
1 s - 1 5  
Q.73E-16 
4 . s - 1 6  
1 m - 1 8  
6.1 E - 1  4 
S.04E-14 
3.m-14 
23oE-14 
1.W-14 
6.5oE-15 
1 m - 1 7  
21s -13  
1.m-13 
1.34E-13 
7mE-14 
4.70514 
225E-14 
6.24E-17 
1 s - 1 3  
1.14E-13 
8.73E-14 
5.lOE-14 
3.1 (E-14 
1.47E-14 
4.W-17 
9.81 E-14 
8.01E-14 
6.13514 
3 . a - 1 4  
2.17514 
1 . e - 1 4  
2 w - 1 7  
1.03513 
8.37E-14 
6.36E-14 
3.m-14 
221E-14 
1.W-14 
2&E-17 
2.W-13 
1 . S - 1 3  
1ZE-13 
7.35514 
4.40514 
207E-14 
5.m-17 
223E-13 
1.81513 
1 s - 1 3  
8 . s - 1 4  
4 s - 1 4  

aaa~-ir 

a.iom7 
2a7E-14 
1.1E-14 

2406-14 
1 s - 1 4  
16#-14 
8 S - 1 5  
S S - 1 5  
263E-lS 
6 ~ - 1 8  
4 s - 1 5  
3 . S - 1 5  
274E-15 
1 s - 1 5  
0 . a - 1 6  
4 S - 1 6  
127E-18 
QlE-14 
51WE-14 
3.87E-14 
23#-14 
1 . s - 1 4  
u.50€-15 
1mE-17 
2 1 s - 1 3  
1.m-13 
1.34E-13 
?.WE-14 
4.78E-14 
225E-14 
624E-17 
1396-13 
1.HE-13 

6.1Sl4 
a~3~-14 

3.11E-14 
1.47E-14 
4.W-17 
9.81E-14 
ROlE-14 
6.13E-14 
3.63E-14 
217E-14 
1 M - 1 4  
284E-17 
1ME-13 
831E-14 
636E-14 
3.m-14 
221E-14 
1.04E-14 
28SE-17 
2W€-13 
1.63E-13 
1 s - 1 3  
7 . a - 1 4  
4.40514 
207E-14 
5.m-17 
223E-13 
l.8lE-13 
1.M-13 
82oE-14 
4-14 



11 
11 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 

‘14 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 

1s 
16 
16 

16 

1 
0 

0 

0 
0 
0 

1 
0 

9.40€-13 
1mE-16 
1 .a -11  
1 m - 1 1  
9.34E-12 
5.M-12 
2.a-12 
1 s - 1 2  
24E-18 
2 .e -11  
227E-11 
1.m-11 
9.2s-12 
5.21 E-12 
2aE-12 
4.41 E-13 
249E-11 
1 .98E-11 
1 .48E-11 
8.llE-12 
4.m-12 
1.98E-12 
3.86E-15 
2.w-11 
232E-11 
1 nE-11 
9.51612 
5.S-12 
233E-12 
4.S-15 
21251 1 
1 .m-r 1 
1 s - 1 1  
6.75E-12 
3.7BE-12 
1.64612 

2.31E-14 
6.M-17 

2 s - 1 3  
1.m-13 
1.W-13 
6 . S 1 4  
286E-14 
7-17 
bllE-13 
4.17613 
3.1#-13 
1.M-13 
1.1s-13 
5.31E-14 
1.47E-16 

2.m-13 

4.61513 
ST7E-13 
289E-13 
1 .?lE-13 
1.-13 
4.m-14 
1.34E-16 

4.aTE-13 
3.lzE-13 
1-13 
1.1 1E-13 
UlE-14 
1 .U€-l6 
b6SE-13 
296E-13 
225E-13 
1 s - 1 3  
7.84514 
3.a-14 

4.-13 

3 s - 1 5  ’- O.OOE+oO 1.01516 

a 1 5 1 4  
e - 1 7  
2nE-15 
-13 
1.72613 
lA2E.13 
-14 
-14 
7517 
RllE-1S 
4.1-13 
a1513 
15-13 
1.1s-13 
UlE-14 
1.4-16 
4RlE-13 

249E-13 
1.7lE-13 
1X13E-13 
4ASE-14 
1 H - 1 6  

am-13 

4-13 
4mE-13 
ilZE-13 
1-13 
1.11613 
WlE-14 
1.W-16 
9msf13 
2SE-13 
-13 
15-13 
764E-14 

lB1E-16 
-14 

064E02 

7.71-1 
-41 
r541 
3.47E41 
228E41 ’ 

1peq1 
am44 
l.lzE+OO 
121E+OO 
0.80€41 
s.43E41 
423E41 
226E41 
1&43 
l.OE+OO 
O.loE41 
738E01 
4.87E41 
321E41 
1.72E41 
@.SEW 
124E+OO 
l.OBE+OO 

1-1 
3.70€41 
1541 
1 mE43 
123E+OO 
llWE+OO 
-1 
a-1 
3.55EOl 
1me41 
1m43 

a- 

asmi 

2020 

GROUNDLNEL CHI/O VALUES FOR RK2aD AT VAWOUS DISTANCES H EACH COMPASS DIRECTION 

N N N W N W W W  w s w s w s s w  
Is25 O.SSIE-08 0.263E08 0.492E09 0.17BE-10 0.108E08 0.454Ea Q3ooE48 0-a 
1700 0.436E-08 0.209E08 0.390EUQ 0.137E-10 0.8WE09 0 . w 0 8  Q238EoB 0.184E46 
I800 O.3i?IEO8 O.ISSE08 0288Ea 0990E-11 0 . e -  0 s -  0.ltBEOB 0.136E-06 
Po0 0.177E08 0.857E4Q 0.159Eo9 O m - 1 1  0-40 0.147Ea aoTzEo9 0.T50Ed9 
2200 0.995E49 0.484EUQ 0.897E-10 O m - 1 1  0.196609 Om8 0.547EUQ 0.423E49 
2500 0 . 4 3 I E 4 9  021OE09 0.388E-10 0.119E-11 0.846E-10 0 s -  -49 0.183EUQ 
5OOO 0.843E-12 0.41E-12 0 .W-13  0.181E-14 0.1s-12 0 . e - 1 2  4454E-12 0.355E-12 

S SSE SE ESE E E N E N € ) I M  

1625 0.259E48 0.388E-08 0.513E-08 0.6B2E-06 0.122E-07 0.106EU7 0.125E47 0-a 
1700 0.204EU8 0.307E-08 0.407E48 0.540E46 O.Q66€08 0.844E08 W E 0 8  O.?lZEOa 
1800 0.150E48 0.226E-08 0.300E-08 0.398€08 0.713E08 0.624Ea Q731E48 0-46 
2UX 0.823E49 0.124E-08 0.166E-08 0-08 0394E48 O M 0 8  0.105E08 0-a 
2x)o 0.461E49 0.697E49 O.933Ea 0.124E46 0222EOB O.lgSE08 0-a 0.161E-06 
2500 0.199E49 0.301E-09 0.4WE49 0.536EUQ 0 . W -  0 M E 0 9  0 . W -  
so00 0.390E-12 0.575E-12 0.783E-12 0.losE-11 O.188E-11 0.164E-11 0.105E-11 O.136E-11 

OPTIONS SELECTED FOR DOSE AND INTAKE cAuxI1ATIWS 
CALCUIATONS ARE MADE FOR THE W M W Y - M P O S E D  IEB)IwxuL 

2 6’ 



i3 f' ! ; r, . .  

1 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 

0 
W BODY 
RMAR 
ENDOST 
THYROID 
BREAST 
*PUL. 
s w u  
INT WAl l  
UVER 
PANCREAS 
KIDNEYS 

1 
Q A R E A  

0.07BE~ o.oooE+oo 0264E+W 0170E04 0.5ME03 

0.4TOE42 O.oooE+oO 0301E+oo 031oE04 0.6SE43 
0.238Ea o.o#K+oO 0.326E+oO 0.333E-04 O.to1E43 
0.238E43 O.OOOE+oO 0.324E+oO 0.33OEo) O.to1E43 

0.329E42 O.oooE+oO OS2!€+oO 0260E-04 Q568E43 
0.236E43 O.OOOE+oO 0241E+m 02-44 O.!SZ2E43 
0.236E43 O.oooE+oO 024oEtw 0245E04 0.520E43 

0.544E03 O.mE+oO 028E+oO 0274E04 0.581 E43 

0.59oE43 O.OOOE+oO 0245EtoO 025OEoI Q53oEu3 
0238E03 O.oooE+oO 021oE+oo 0215E-04 a156EQ3 

0.734E43 QoooE+oO 0158E+W 0261E-04 1 OS54Ed3 
C0NENtWTK)NS AND W T M  RATES FOR W220 
AIR CONCENTRATION GROUND CONCENTRATION ffiESTlON INTAKE INHALATION II 

(-s/cUwMmR3 (CURIES/SQUARE=m m M  W I r n  
DIRECTrn DISTANCE 

0 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
4 

' 4  
4 
4 
4 
4 
4 
5 

(METDCS) 

1625 
1700 
ls00 
2ooo 
2200 
2500 
so00 
1625 
1700 
1600 
aooo 
2200 
2500 
5Ooo 
1625 
17W 
ls00 
2cm 
2200 
2500 
5Ooo 
1625 
1100 
1800 
2Ooo 
2200 
2500 
sal0 
1625 

... - 
0.129E-16 
0.102E-16 
0.753& 11 
0.41 SE-17 
0.233E-17 
O.101E-17 
0.198E-20 
0.61 8E-17 
0.491E-11 
03gK-17 
0201 E-17 
0.11s-17 
0 . e - 1 8  
ogg3E-21 
0.11s-17 
0916E-18 
0.67s- 1 8 
0.374E-18 
021w-18 
0.91 1E-19 
0.1 T2E-21 
0.41s-19 
0.322E-19 
0232E-19 
0.124E-19 
0.6T3E-20 
O n - 2 0  
0.426E-23 
Q253E-17 

0.lnE-10 
0.144€-10 
0.1 lo€-18 
0.646E-lB 
0386E-19 
0.18lE-19 
0 . W - a  
0.852E-19 
0 . m - 1 9  
0535E-19 
0317E-19 
0.190E-19 
0698E-P 
0249E-22 
a l e - 1 9  
0.157E-19 
Q121E-19 
0.717E-20 
0.430E-20 
02WE-20 
0.561 E-23 
0.352520 
0287E-20 
0220E-20 
0.13oE-20 
O.78lE-21 
0.368E-21 
0.1w-23 
0.4e-19 

O.OW€+oO 
O.WO€+oO 
O.#r)E + 00 
O.WOE+oO 
O.OOOE+oO 
o.oooE+oO 
o.OOoE+w 
O.WOE+oO 
O.OOOE+oO 
o.OOoE+oO 
oxKxK+oO 
O.OOOE+oO 
QoooE+oO 
OAooE+oO 
O.OOOE+oO 
O.ooM+oO 
O.OOOE+oO 
o.OOOE+w 
O.oooE+oO 
o.ooM+oO 
O.OWE+oO 
O.OOOE+oO 
0.oooEtoO 
o.ooM+oO 
o.OOOE+oO 
O.OOOE+oO 
O.oooE+oO 
O.oooE+oO 
oAooE+oo - 

, -  

Q104E+oO 
0e41 
0.805EO1 
4334E41 
0.187EOl 
OB1 2E42 
0.159E44 
0.496EO1 
0394EO1 
0291EO1 
Q162EO1 
OS1 1 E42 
0-42 
0.774Ea 
osZ7E42 

0.543E42 
03OOE42 
0.169E42 
4731E43 
0.138EU5 
0.331 E43 
0258EU3 
0.187E43 
0.993E44 
0we44 
0224EW 
0.342Em 
0.203501 

a w e  



5 
5 
6 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
0 
9 
0 
0 
0 
0 
0 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 

O=-V 
0.14E-17 
ObllE.18 
0.4boE-18 
O.lwE.18 
Od72E-21 
0.100€-16 
0.8444517 
0.-17 
0-17 
0.1-17 
0.841E-18 
0.162Eao 
0.m-17 
0 . S - 1 7  
0.412E-17 
-17 
0.11sE-17 
0.-18 
O.la7E-20 
0.5UE-17 
0.43lE-17 
0.318E-17 
0.176E-17 
0.992€-18 
0.130E-18 
0.834E-21 
0.m-17 
0 . e 1 7  
0.352E-17 
0.1wE-17 
0.1-17 
QISIE-18 
QoleMl 
QO11E-17 
0.-17 
0.53#-17 
0 s - 1 7  
0.164E-17 
0 . m - 1 8  
0.135E-20 
0.120E-16 
os5E-17 
0.704E-17 
0.389E-17 
OflOE-17 
0.94s-18 
0.184Ea 

0.127E-16 
OAW-17 
OS1 6E-17 
O m - 1 7  
0.126E-17 
0.246E-20 
0286E-16 
O m - 1 6  
0.167E-16 
0325E-17 
0.521 E-17 
OZ6E-17 
0.441E-20 
024s-16 
0.1 SEE-1 6 
0.146E-18 

QIBOE-IB 

0.-10 
0.31oE-10 
0.184E-10 
0.lllE-10 
0- 
0 . 1 w - a  
0.172E-18 
0.141618 
0.10E-18 
0.640€-10 
03BlE-10 
0.181E-lo 
o.sorE-22 
0.1 12E-18 
0915E-10 
0.mE-10 
0.416GlO 
0 ~ 1 0  
0.11BE-10 
0- 
0.t88E-10 
0.-19 
0 . e - 1 0  
0-10 
0.1-10 
0.823E-p 
0-22 
0.830E-10 
0.672E-10 
OJlOE-10 
0.2QQSl9 
0.178&10 
Od32E-p 
0- 
0.1m E-1 8 
0.131E-18 
0.1ooE-18 
O.S6u€-lO 
0.353E-10 
0.166E-19 
0.459Ea 
0.1-18 
0. l e - 1 8  
0.lllE-18 
0 . 6 5 s  19 
0 s - 1 9  
0.18SE-19 
0.513E-p 
o s - 1 8  
0.181 618 
0.138E-18 
0816E-10 
0 . s - 1 9  
o--10 
0.634E-a 
0.41 1E-18 
0.335€-18 
0 s - 1 8  
0.1s-18 
om7E-le 
0.m-19 
0.1 16E-21 
0-370E-18 
03Q2E-18 
O B - 1 8  

a i 6 i ~ 0 i  
0.110EOl 
a w e  
0.3mEe 
0.15OEU2 
a2D9E46 
as3SEol 
0.678Wl 
05e41 
-1 
arU#O1 
0.675Ee 
0.13oEQ4 
O.SSEQ1 
0.14gEO1 
0331EOl 
0.163EQl 
QlQ3EOl 
0.447Ee 
0.856EQS 
0.437EQ1 
0346EO1 
0256E41 
0.14lEQl 

Q315Ee 
O.gloEQ6 
0.488EQ1 
a3esEol 
O a 3 E 4 1  
0.156EOl 
0869E02 
Q3TsEQ2 
0.- 
0.731EO1 
0.578El 
a-1 
-01 
0.131EOl 
0 - e  
0.1 OBEO4 
oJ968E01 
0.767EOl 
0.565EOl 
0.312E41 

o.-e 
0.148EO) 
O.l29E+Oo 
o.l@lE+OO 
a75OEo1 
0.414EQ1 
0-41 
0.101EOl 
QlWEQ4 
0228E+OO 
Q182E+OO 
0.134E+OO 
0.743€41 
0.4 1 E 4 1  
0.181EO1 
0351EOQ 
opoE+oO 
O.lSgE+OO 
0.1 la€ + #) 

a w e  

ai76Eoi 



1 
0 
0 

1 
0 
0 

14 
14 
14 
14 
1s 
15 
15 
16 
15 
15 
1s 
16 
16 

0.61 1E-17 
0.48'7517 
0.11E-17 
0.386E-20 
0.102E-16 
0 . a - 1 6  
0.172E-16 
0.861 E-17 
O.SS-17 
0 s - 1 7  
0.457E-20 
0212E-16 
O.167E-16 

0.136E-18 
0 . ~ 1 0  
0.368€-1@ 
a r e a 1  
0 . a - 1 8  
0.-18 
O1SOE-18 
0.148E-18 
-10 
0.41s10 
0.1 1dE-n 
Q203E-18 
o m 1 8  

O.oooE*oO 
O.oooE+oO 
OAooE+oO 
O.oooE*oO 
O.OOOE+oO 
O.oo#+oO 
0-+00 
QoooE+oO 
0.00#+06 
O.oooE*oO 
O.OOOE+oO 
O.o#K+oO 
O.OOOE+oO 

0.6BZE01 
0.367E.01 
O.lmE01 
0.31#44 
0.235E+00 
0.106E+00 
0.138E+00 
0.763E01 
0.430EOl 
0.1 WE01 
0.367E44 
0.170E+00 
0.134E + 00 

1 
0 
0 

RN-m SUBMAIR 0.7782513 0.01 
SURFACE 0.10866-16 0.00 
SWIMMING 0.0000E+W 0.00 
INHAL 0 . 1 1 s a  9999 
WEST. 4ooo#+00 Qoo 

MEAT 0.0000E+00 *om 
MILK 0.0000E+#) *a00 
PERCENT OF THYROID DOSE By EkcH PATHWAY 

UDE PATHWAY DOSE(REMS) PEFCENTO 

'VEGET. O.OOOOE+W 0.00 

NU 

RN-220 SUBMAIR 0 . M - 1 3  0.15 
SURFACE 0.1167E-16 0.00 
SWIMMING 0.0000E+00 0.00 
H W  0.S5BtE-10 9985 
INGEST. 0.0000E+00 a00 

VEGET. 0.0000Et00 0.00 
MEAT 0.0000Et00 0.00 
MILK 0.0000Et00 om 

1 PERCENT Of BAEAsT DOSE BY EACH PATHWAY 

100.00 

0.00 
100.00 

100.00 
0.00 
*om 

0.00 
0.00 

100.00 

0.00 
100.00 

100.00 
0.00 
0.00 
0.00 

0.00 



2020 

0 
0 

1 
0 
0 

1 
0 
0 

RUm W A I R  Od102E-13 0.16 100.00 
SURF= Q1157E-16 0.00 100.00 
SWIM- 0.0000E+00 0.00 a00 
gJHK. 0.W1E10 39.86 100.00 
WEST. 0..ooo#+00 0.00 Qoo 

Mu1 0.OOOOE+00 . 0.00 . om 
MllK 0 . o o a o E + ~  . 0.00 *Qoo 
PERCENT Of .PW* 

MOET. O.mQ€+#) 0.00 om 

DOSE BY EACH P A W A Y  
NUCUD€ P A M A Y  -(REMS) P€RCENT OF TCn& PERCUSI OF DOSE FROM ALL NUCLIDES 

RKm SUBMw1 0.6723E-13 0.01 100.00 
SURFACE 0.0384E-17 0.00 100.00 
SWIMMW 0.-+00 0.00 OXK) 
LNHAL QT718E09 99.99 100m 
INGEST. O..ooo#+00 0.00 m 

MGET. O.oOQoE+UJ . 0.00 *om 
MEAT O . ~ + O o  0.m 0.00 

PERCPCTOFSWU DOSEBYEACHPATHWAY 
MILK QOOOOE+00 . 0.00 0.00 

NUCUOE PATHWAY -(REMs) PERCEM OF TOTM PERCENT OF Au, N U C U D S  

RN-220 SUBMAIR 0.6173613 0.11 w.00 
SUffAE OM17E-17 0.00 1001K) 
SWlMMlNG 0.0000E+00 0.00 0.00 

INGEST. 0.0000E+00 0.00 0.00 
VEGET. 0.-+00 0.00 'om 
MEAT 0.0000E+00 . . 0.00 . om 
MILK O.OOOOE+00 . 0.00 0.00 
PERCENT OF 1M W A U  DOSE BY EACH PATHWAY 

INHAL 0.5632E-10 99- ioom 

NUCUDE PATHWAY DOS€(REMS) PE#XHTOFTOlM PERCEHTOF DOSEFROMALLNucw#s 

RN-220 -AIR 0.81-13 0.1 1 lm.00 
SURF- -17 0.00 loQ00 
SWIMMING 0.0000E+00 0.00 0.00 
INHAL 0.s632E-10 99.m 100.00 
INGEST. 0.OOOOE+00 0.00 0.00 

MGET. 0.0000E+00 0.00 . 0.00 
MEAT O.OOOOE+00 0.00 . om 
MILK O.#K)(K+00 . 0.00 a00 
PERCENT OF LIVER DOSE BY EACH PATHWAY 

NUCUDE PATHWAY DOSE(R€MS) PERCENlOFTOTM PERCENTOF 

RKZP SUBMAIR 0.g285E-13 0.06 
SURFACE 0.8745E-17 0.00 
SWlMMMG 0.0000E+00 0.00 
INHAL 0.1385Ea s9.w 
INGEST. 0.0000E+00 0.00 

VEGET. 0.0000E+Oo 0.00 
MEAT 0.0000E+00 . 0.00 
MILK 0.-+00 0.00 
PERcprr OF PANCREAS DOSE BY EACH P A M A Y  

100.00 

OXK) 
100.00 

100.00 
0.00 . om 
0.00 

om 

OSE FRol U NUCUC s 

NUCUDE PAWAY DOSEWMS) PERCplT OF TOT& PERCENT Of DOSE FROM A U  NUCUDES 

RN-m SUBMAIR 0.5389E-13 0.10 
SURFACE 0.7522E-17 0.00 
SWrlMMlNG 0.0000E+00 0.00 
I N W  Os5a6€-10 99.90 
INGEST. 0.ooOOE + 00 0.00 

VEGET. 0.0000E+00 0.00 
MEAT 0.0000E+00 0.00 
MILK 0.0000E+00 0.00 
PERCENTOFKIUES DOSEBYEACHPATHWAY 

4'. 46 .(.a 

100.00 
100.00 

0.00 
100.00 

0.00 
0.00 
0.00 . 0.00 

I. 30 



0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 I 

RN-m SUBMAR 0.65W-13 0.01 100.00 
SurVAcE O.Q146€-17 0.00 100.00 
SWIMMINQ 0.0000Et00 0.00 0.00 
INnL 0.1723€00 ao.m 100.00 
INGEST. aOOOOEt00 0.00 0.00 

E G O .  O.OOOOEt00 0.00 . 0.00 
E A T  oAoooEt00 om . 0.00 
MILK 0.0000E+00 . 0.00 . 0.00 

CONlTUBunoN OF MPOSWIE WOESTO W BOOY OOS€S 
MPOSUREMOM 

SUBM AJR 
SURFACE 
SWIMMING 
INHAL 
WEST. 

VEGET. 
MEAT 
MILK 

MposuREMooE 
SUBM AJR 
SUWACE 
SWlMMlNG 
HHAL 
INGEST. 

MGET. 
MEAT 
MILK . 

EXPOSURE MODE 
SUBM AJR 
SURFACE 
SWIMMING 
UWAL 
INGEST. 
MGET. 
MEAT 
MILK 

DBOSURE MOOE 
SUBM AIR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. 
MGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. 

MGET. 
MEAT 
MILK 

EXPOSURE MODE 
SUBM AIR 
SURFACE 
SWIMMING 

A N N W D O S E O  PtRcEHT OF TOTAL OOSE 
0.6775€-13 a- 
0 . M - 1 7  a m  
0.1OOOE-24 0.0000 

02291E00 Qom 
0.1oooE-24 O.oo00 

9 . 1  OOOE-24 . o.oo00 
9. 1oQoE-24 0 . m  

CONTWBLJTONOFDBOSUREMODESTORMAR DOSES 
9. 1 OOOE-24 aoo00 

A N N W  DosE(R€MS) PERCENT OF TOTAL OOSE 
0.6866E-13 0.0538 
O M - 1 7  0- 
0.1OOOE-24 O.oo00 

0.1 mEOO 09562 
0.1000€-24 O.oo00 

9.1oooE-24 . 0 . m  
W.1OOOE-24 0 . m  

9 .1  OO0E-24 o.oo00 
CONTRIBUTION OF MPOSURE MODES TO ENDOST DOSES 

0.7702513 40089 
QlOBL#-l6 0- 
a ~ o o o ~ a  OlKYlo 

ANNUAL DOSE(REMS) PERCPCT OF TOTAL DOSE 

O.llZsH18 - OB-Bwl ;* 

0.1 oQoE-24 O.oo00 
9.1 oOoE-24 . o.oo00 
9.1OOOE-24 o.oo00 

9.1OOOE-24 . o.oo00 
CONTRIBUTION OFMPOSURE MODESTOTHYROID DOSES 

ANNUAL DosE(REMS) 
0.83S7E-13 0.1495 
O.ll67E-16 O.oo00 
O I O O O E - ~ ~  O.oo00 

P€RCENT OF TOTAL DOSE 

0.558 1 E- 10 Q9.8505 
0.100OE-24 O.oo00 
9.1OOOE-24 o.oo00 
9.1 OOOE-24 0 . m  

9.1oooE-24 0 . m  
C O N T R l ~  OF DBOSURE MOOES TO BREAST DOSES 

0.8292E-13 0.1483 
0.1151E-16 O.oo00 
0.1 OOOE-24 0.WW 

ANNUAL DOSE(REMS) PERCENT OF TOTAL DOSE 

0.5581 E-10 99.8516 
0.1000E-24 O.oo00 

9 . 1  mE-24 . o.oo00 
9.1000E-24 o.oo00 

9 . 1  UmE-24 o.oo00 
DOSES CONTRIBUTION OF EXPOSURE MODES TO WJL' 

ANNUAL DOSE(REMS) PERCENT OF TOTAL DOSE 
0.6723E-13 0.0067 
0.9384E-17 O.oo00 
0.1 OOOE-24 a0000 
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2020 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 

MHAL 
HQEST. 

VEQET. 
MEAT 
MILK 

M W S U R E  MODE 
SUBM AIR 
SUWACE 
SWIMMINO 
INW 
INGEST. 

VEGET. 
MEAT 
MILK 

EeosuRE MOOE 
SUBM AIR 
SURFACE 
SWIMMING 
INHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURF= 
SWIMMING 
INnAL 
INGEST. 
VEGEr. 
MEAT 
M u  

EXPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
HHAL 
INGEST. 

VEGR. 
MEAT 
M U  

0.n18E00 mmia 
QloooE.24 o#)[K) 
9.1oooMl Qoooo 
9.1- 

9.1WOE-24 aoam 
coHTRIBuK)NffMposucIEMoOES1oswKL #)8Es 

ANNUM OOSE(P€MS) 
0.61 m-1 S aiiis 

PEWENT OF TOTAL DOSE 

omin.17 I OxKloO 
0.1oooE-24 aOOOO 

a - 1 0  mam8 
O.loooE-24 QOOOO 
9.1oaoE-24 o.oo00 
9.1-44 *nmn 

9 . 1  moE-24 *nlrm 
CONTRlBUTlON ff MPOSUFIE - S T O M  W M L  

ANNuKDOsErnS) po#=pn OF TOTAL OOSE 
0.6147E-13 aiiio 
0.858oE-17 0- 
0.1 WOE-24 0m00 

0.5532E-10 OBmm 
0.1aloE-a aoooo 
9.1oooE44 *Llrrm 
9.1OOOE-24 * n m n  

9.1OOOE-24 0- 
OOSES CONTRIBUTITKWJ OF MPOSURE MOOES TO UVER 

ANNW DOSE(REMS) PERCPCT OF TOTAL DOSE 
0.6265&13 0-062 
ome-ir 0m00 
ai0o#-24 0m00 

0.1385E08 m9548 
0.1 OoOE-24 Qoooo 

.QlWOE-24 
.o.loooE* 

P.lOOOE-24 .o.oooO 
C0NTRIBUfK)N OF Mposu# W O E S  TO PANCN33 OOSES 

-=(CIEMs1 PERCPCT OF TOTAL DOSE 
0.5309€-13 0- 
0.7522E-17 O W  
0.1-44 0m00 

0.5586E-10 s9.9036 
0.1 OOOE-24 0.0m 
9. 1 OOOE-24 *nr*m 
9. 1 OO0E-24 *o.oooo 

9.1oooE-24 *nlllYn 
CONTRlBUnON OF MPOSURE M O M S  TO KIDNEYS DOSES 

0 . n - 1 3  O.03ao 
0.91 46E-17 , m  
O.1oQoE-24 0m00 

ANNUAL DOSE(REMS) PERCENT OF TOTAL DOSE 

0.1723€48 qe520 
0.1 WOE-24 O.oo00 

9.1OOOE-24 O.om0 
9.1 OOOE-24 o.oo00 

9.1oooE-24 . 0.- 
TOTAL DOSE TO EACH ORGAN T W O U G H  W PATHWAYS 

ORGAN 
W BODY 
RMAR 
ENDOST 
THYROID 
BREAST 
'PUL* 
S W A U  
w WALL 

DOSE(REMS) 
02292E49 

0.1125E48 
0.1 ma 
0. =E- 10 
0.559oE-10 

OSUBE-10 
0-E- 10 

O.nl9E49 
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' .  . 
t?r ! :1 !.p. 

0 LNER 0.1- 
0 PANCREAS o.wo2E.10 
0 KIDNEYS 0.1723EoO 
1 coNTwBuTocIs10oRoANDosEs 
0 PmcENl 
ONlCLlDE W W Y  RMAR ENDOG1 THyRo(D VUL. SWAU PCTWW LIVER PANCREAS 

RN-220 100.oooo 100.0000 1- 1oo.oooo 1oo.oooo loQoo00 100.ooOo 1oo.oooo 100.oooo 100.oooo 100.oooo 
1 A N N u A L O O S E s o  
0 NUCUDE ORQAN OOSE M M M w  L o a m  
0 C O U I M N W  
0 RN-220 WsooV 0.22Q2€# 15 10 
0 RN-220 RMAR 0.1moO 15 10 
0 RN-220 ENoosl 0.1 12s-  15 10 
0 RN-220 TmaOlD 0.559OE-10 15 10 
0 RN-Po BCIEAST n.uw.10 15 10 
0 RN-220 VUL. 0.n1eEoO 15 10 
0 RN-220 s WAlL Q5538E-10 15 10 
0 RN-220 WT W A U  0.5538E-10 15 10 
0 RN-220 LMR Q1388Ea 15 10 
0 RN-220 PANCREAS O.%Q2€-10 15 10 
0 RN-220 KlONEVS 0.1723€00 15 10 

! 
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Building 60 

Thorium-232 

3 4; 



OPTlol 
@ T I  oPT101=0,1,0,0,0,,0,0,0, 
LIPOIO,NSTO=l,Y~T~=1,YlT~=l,TSUBB~l.O,CLFAC~O.5 &Em 

&GRID YRL4,NRU.16, I D l S T ~ 5 0 , 2 0 0 , 5 0 0 , ~ 0 , 1 ~ ,  1200,13W, 
GRID 

14W,15cO, 1 6 2 5 , 1 ~ , 1 8 o Q , 2 t m , 2 ~ , Z W , 5 O W  &Em 
P L W  RISE 

Z P L W  PR8O.O &EM0 
METEOROLOCIUL DATA 

U n T E  L ID=1000 ,RR=102 ,TA=2 .0  &€yD 

PHYSICAL STACK DATA 
1 

U H Y S  P H 4 . O  LEIID 
YlND FREOUEYCY DATA 
STAR 
DEFAULT 
RADIONUCLIDE DATA 
1 

&RAD1 WUC='Tn-UZ ' , lSOL~Y,A) (AD~1 .O,REL~l .9  &END 

&(Df FV=50.0,0,50.0, FB=S0.0,0,50.0, FM=50,0,50 LEY, 
A t  DATA 

A t  ARRAYS 
F ILE UFARRA.DAT 
SKIP 5 
USER 
(1615)  
(8F10.0)  
WWLATIOY ARRAY 
FlLE 24PQPA.DAT 
SClP 3 
us€R 
(8( 19,l)o) 
c # ( E y I S  
ACCIDENT SCENARIO FOR BUG. 60 YITH 10% RELEASE 
DOSE CALCULATED AT 750 MTERS. 
U.S. DOE FEED WTERIALS PRaWCT101 CENTER 

. -.. y -  

2020 



1 

0 

0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 

0 

1 
0 
0 
0 
0 

1 
0 

QnPW OF AI--EPA COWPUTER CODE 

0 {: ; 1 h..> 

! a  . . ~ W T l O l S  SELECTED-- 

RADIOIIICLIBE CQlCEWTRATIONt ME LISTED fOR DIMCTION Ay) DISTANCE FROl fM1LITY 
RNIOWCLIDE CQlCEWTUTI#L LISTED M E  SECTOR-AVERAGED VALlltS 
PLWE If# IS c#pvTED FOR ILRIASIT P U W S  BY BRlGcf E U T I O N S  

METEOROLOGICAL Ay) PUYT IWFOlMTION LUPQLIED TO pIoc1uw---- 

, 
AVERAGE A I R  r 0 0 E R A l W E  (DEG I[) 

AVERACE MERTIUL TDQERANRE GUDIEYT O f  THE AIR (OEG VIIETER) 
lW S T M I L I T Y  CUSS E 
IN STABILITY CUSS F 
l Y  STABILITY CUSS G 

RAINFALL RATE ( W E A R )  
HEIGHT OF LID (IIETERS) 
llUlBER OF STACKS 1Y THE P W T  

STACK #)IBER 
1 2 3 4 

HEIGHT (WETERS) 0.WW 
DIAWETER (METERS) O.oo00 
EFFLUENT VELOCITY (IQTERS/#C) 0.WW 
RATE OF HEAT EMISSION (CAL/SEcoD) 0 . W 9 0  

STACK WCLIDE RELEASE RATE 
RELEASE RATES fOR r W I Q R K L I D E S  

(CUR IES/YEAR 1 
- 

1 -1 0.190€91 
PLulE DEPLETION A l 6 " 9 i ~ I T I O l  P M T E R S  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

l2 
13 
14 
15 
16 

285.0 

0.0m 
0.1090 
0.1455 
102.00 

1000 
1 

5 

... . - 

WCLIDE GRAV I TAT I QUL DEPOSITION VELOCITY SCAVEWGIIG EFFECTIVE DECAY COlfTAYT 
FALL - L a i n  CQFF 1 C I E n  1Y P L W  

(IETERSISEC) (IIETERWSEC) (l/S€C) (PER DAY) 

TH-232 O.OO0 O.ooo58 0.351E-05 O.OOOE*oO 
FREQUENCY OF A W I I E R I C  STABILITY CLASSES FOR EACH DIRECTIaY 

6 

SECTOR 
A 

0.0084 
0.0171 
0.0101 
0.0404 
0.0318 
0 . o m  
0.0398 
0.0163 
0.0392 
0.0321 
0.0188 
0.0157 
0.0439 
0.0413 
0.0311 
0 . W  

FRACTION OF T I E  I Y  EACH STABILITY CLASS 
B E D E F 

0.0055 
O.oo00 
0.0209 
0.0245 
0.0279 
0.0108 
0.0149 
O . O o 0  
0.0173 
0.0438 
0.0375 
0.0156 
0.0257 
0.0208 
0.0191 
0.0265 

0.0224 
0.0342 
0.0310 
O.Oo80 
0.0240 
0.0514 
0.0498 
0.0431 
0.0347 
0.0651 
0.0625 
0.0190 
0.0363 
0 . w 5  
0.0502 
0.0416 

0.3W2 
0 S 7 6  
0.3919 
0.3575 
0.2989 
0.4737 
0.5888 
0.5458 
0.5479 
0.4973 
0.3270 . 
0.2087 
0.2900 
0.2368 
0.2805 
0.3585 

0.4551 
0.4263 
0.3192 
0.2441 
0.3028 
0.2692 
0.2077 
0.25% 
0.2693 
0.1871 
0.2292 
0.29% 
0.3187 
0.3291 
0 AS27 
0 . m 5  

0.0928 
0.1136 
0.0929 
0.1383 
0.1076 
0.0650 
0.0298 
0.0488 
0.0523 
0.0937 
0.1104 
0.1391 
0.1465 
0.1892 
0.0988 
0.0823 

G 

0.0366 
0.0512 
0.1340 
0.18R 
0.2071 
0.0595 
0.0692 
0.0866 
0.0392 
0.0819 
0.2146 
0.2261 
0.1390 
0.1383 
0.06n 
0.0419 

1 FREWEYCIES o f  UlyD DIRECTIONS A#) R E C I P R O U L - A V E W  WID SPEEDS 



AREA 

YlND l W A R O  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

FREQ1EYCY 

0.058 
0.029 
0.016 
0.020 
0.011 
0.060 
0.033 
0.030 
0.038 
0.056 
0.078 
0.094 
0.1m 
0.103 
0.120 
0.117 

A 

2.57 
1.46 
0.n 
0.69 
1 .os 
1.14 
1.62 
0.77 
1.92 
1.35 
2.57 
1 A5  
1 .u 
1.59 
1 .82 
2.83 

8 

1.31 
0.00 
0.n 
1 .00 
1 .u 
2.57 
1.00 
0.00 
2 . u  
1.99 
2.43 
2.25 
2.03 
1.98 
2.01 
2.49 

C 

2.00 
1.19 
0.77 
2.57 
0.n 
1.16 
1 .a6 
2.17 
1.67 
1.49 
1 .a8 
1.46 
2.43 
1 .a 
2.33 
2.% 

YI#) D IRECTIQlS  ARE -REO CQYTEUCLOCXYIK STARTlffi AT 1 FOR WE YORTH 
FREQJENCIES Of Y I Y )  OlRECTlOllS A#, TRUE-AVERAC€ Y I Y )  SPEEDS 

YIND TaLURD 

1 
2 
3 
4 .  
5 -: 

. .  . .  

. .  6 
7 
8 
9 

10 
11 
12 
13 
14 i 

15 
16 

FREEQIEYCY 

0.058 
0.029 
0.016 
0.020 
0.041 
0.060 
0.033 
0.030 
0.038 
0.056 
0.078 
0.094 
0.108 
0.103 
0.120 
0.117 

A 

2.57 
1.96 
0.n 
1.13 
1.45 
1.60 
2.12 
0.77 
2.% 
2.41 
2.57 
1.97 
2.63 
2.53 
2.57 
2.97 

0 

1 .a8 
1 .27 
0.99 
O.# 
1.07 
1 .w 
1 .u 
1 .# 
2.18 
1 .m 
1 .a 
1.90 
1.62 
1 .XI 
1 .u 
1.92 

E 

1 .4v 
1.06 
0.83 
0.n 
0.83 
1.01 
1 . O l  
1.20 
1.17 
1 .or 
1.13 
1.16 
1.21 
1 .03 
1.14 
1 .sa 

F 

0.81 

0.77 
0.77 
0.77 
0.77 
0.n 
0.n 
0.94 
0.81 
0.77 
0.77 
0.78 
0 .  w 
0.82 
0.80 

o m  

Y l Y ,  SPEEDS FOR EAtn STABlLITY C U S S  
(#TERf/S€C) 

B C 

2.57 2.35 
0.00 1.67 
0.n 0.n 
1.36 2.57 
2.05 0.77 
2.5?-:. l.R 
1.36 2.57 
0.00 2.81 
5.02 2.34 
3.10 2.52 
2 . n  2.63 
3.05 2.47 
2.89 3.57 
2.57 2.32 
2.57 3.10 
2.86 3.19 

YItlD OIRECTIWS ARE -RED OQYTERCLOCI[YlS€ STARTING AT 1 #IE NORTH 
ESTIMTED RADfOlWLIDE OolCENTRATlOWS 

WCLlOE AIR  CDYQN DRY DEP U T E  E 7  DEP RATE 
(Pcl/a-3) (PCl/WUS, (Pcl/or+US) 

D I STANCE 
(METERS) 

750 
1000 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
zoo0 
tzoo 

E6?0 

TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH - 232 
TH - 232 
T H - 2 3 2  
TH-232 
TH-232 

.i ;,TH-m 
TH-232 

4.W-07 
2.37E-07 
1.74E - 07 
1 SZE-07 
1.34E-07 
1.1%-07 
1.WE-07 
9 . e - 0 0  
8.7iL-08 
7.m-08 
6.21E-08 
5.01E-08 

2.3SE-08 
1.W-08 
1 .e-@ 
1.75E-09 
7.71E- 09 
6.85E-09 
5.98E-09 
5.w-09 
5.m-09 
4.m-09 
3 . s - 0 9  
2.83E-09 

2.62E-09 
1.QSE-09 
1 . e - 0 9  
1.49E-09 
1 . s - 0 9  
1.29E-09 
1.1%-09 
1.1x-09 
1.0%-09 
9 . S - 1 0  
8 . a - 1 0  
7 . a - 1 0  

D 

2.83 
1 .u 
1.54 
0.96 
1.49 
2.22 
2.01 
2.a 
2.n 
2.52 
2.46 
2 . n  
2.76 
2.39 
2.22 
2.80 

E 

2.19 
1.52 
0.95 
0.n 
O.% 
1.38 
1.41 
1 .E 
1.67 
1.59 
1.65 
1 .TI 
2.03 
1 .% 
1 . n  
2.27 

6to DEP RATE 

2.6lE-08 
1.w-08 
1.16E-08 
1.02E-08 
9.m-09 
8.lCE-09 
7.m-09 
6.68E-09 
6.1s-09 
5.16E-09 
4.45E-09 
3.65E - 09 

F 

0.88 
0.n 
0.77 

0.77 
0.77 
0.n 
0.77 
1.22 
0.88 
0.77 
0.77 
0 .  w 
0.82 
0.92 
0.86 

e.n 

c 

o.n 
0.77 
0.77 
0.n 
0.n 
0.n 
0.77 
0.n 
0.n 
0.77 
0.77 
0.77 
0.77 
0.77 
0.n 
0.77 

G 

0.n 
0.n 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.n 
0.77 
0.77 
0.77 
0.n 
0.77 
0.77 

EFF R E L  RATE 

( K l / S )  

3.36E93 
3.UE93 
3.33E93 
3.33E93 
3 . 3 2 4 3  
3.32E43 
3.31E403 
3.31E95 
5.5493 
3.29E91 



1 

2 
2 
2 
2 
2 
2 
2 
2 !  
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 .  
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 

5000 
?SO 

lo00 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
2000 
2200 
a00 
So00 

750 
loo0 
lz00 
1300 
1400 
1500 
1625 
1700 
1800 
zoo0 
2200 
2500 
SO00 

750 
lo00 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
zoo0 
zzoo 
2500 
SO00 

TSO 
lo00 
lz00 
1300 
14W 
1500 
1625 
1700 
1800 
K#)o 
2200 
2soo 
5000 

750 
1000 
1200 
1300 
1400 
1500 
1625 
1700 
ls00 

TI!-232 
TH-232 
TH-232 
tn-232 
TU-232 
TH-2S2 
tn-232 
TH-232 
TH-232 
11-232 
Tn-a2 
T I - 2 3 2  
TH-232 
TU-232 
TH-232 
TH-232 
TH-232 
T I - 2 3 2  
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
tn-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TU-232 
1n-m 

TH-232 
TH-232 
TH-232 
71-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
T H - 2 3 2  
tn-232 
TH-232 
TH-232 
T H - 2 3 2  
TH-232 
T H - 2 3 2  
11-232 
TU-232 
TU-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
T H - 2 3 2  
TH-232 

T N - m  . -’ . 

1.71E-08 
2.m-07 
1.W-07 
1.14~-07 
9.9vE-08 
6.m-08 
7.6lE-08 
6 . a - 0 8  
6 . s - 0 8  
5.m-08 
4.m-08 
4.OX-08 
3 . s - 0 8  
1.llE-08 
2.1Q-07 
1.21E-07 
6.67E-08 
7.m-08 
6.m-08 
6.OlE-08 
5.24E-Os 
4.8%-08 
4.3%-08 
3.m-08 
3.1s-Os 
2.4%-08 
6 . a - 0 9  
3.22E-07 
1 ASE-07 
1.W-07 
l.l&-07 
1.W-07 
9.16€-08 
7 . a - 0 8  
7.m-08 
6.6&-08 
5.%€-OB 
4.?lE-08 
3.m-08 
1.25€-08 
6.57E -07 
3.m-07 
2.76€-07 
2 . a - 0 7  
2.11E-07 
1 .W-07 
1 . a - 0 7  
1.m-07 
1 .%E47 
l . lY-07  
9 . w - 0 8  
7 . a - 0 8  
2.52f-08 
4 AkE-07 
2 . a - 0 7  
2.05E-07 
1 .?9€-07 
1 . s - 0 7  
1 . a - 0 7  
1.m-07 
1.1X-07 
1 AZE-07 

V.a&-lO 
1 .s5€-a 
6.961-09 
6.m-09 
5.7%-09 
5.w-09 
4.m-09 
Lox-09 
3.m-09 
3.m-09 
2.7%-09 
2 . u - 0 9  
1.m-09 
6 . a - 1 0  
1.2lE-08 
6.96E-09 
5.11E-00 
4.4%-09 
3.9lE-09 
3 . a - 0 9  
3.02E-09 
2.m-09 
2.53E-09 
2.lQ-09 
1.m-09 
1 . e - 0 9  
4.m-10 
1 .a-08  
1 .m-a 
7.m-09 
6.m-09 
5.w-09 
5.m-00 
4.m-00 
4.2%-09 
3.w-09 
3.1R-09 
2.7lE-09 
2.1s-09 
7.m-10 
3.m-08 
2.l&-08 
1.5%-08 
1.3&-08 
1 .21E-08 
1.0x-08 
9.w-09 
6 . U - 0 9  
7.6lE-09 
6.48E-00 
5.51E-00 
4.42f-09 
1.4%-09 
2.7%-08 
1.61E-08 
1.18E-08 
1.m-08 
9.07E-09 

.6.W-09 
7.02E-00 
6.4%-09 
5.m-09 

3 . a - 1 0  
1.m-09 
1.m-09 
1 .m-w 
9 . a - 1 0  
9.1&-10 
8.5%-10 
7.m-10 
7.5lE-10 
7.m-10 
6.3%-10 
5.m-10 
5.w-10 
2 . a - 1 0  
1.m-09 
6.m-10 
7.24-10 
6.m-10 
6.1X-10 
5.m-10 
5.2%-10 
5.OlE-10 
4.m-10 
4.m-10 
3 . e - 1 0  
3.3%-10 
1.64-10 
1.57E-09 
1.w-09 
0.m-10 
6.67E- 10 
8.24-10 
7 . a - 1 0  
7.OlE- 10 
6 . a - 1 0  
6.m-10 
5 . e - 1 0  
5.1QE-10 
4.46E-10 
2.12€-10 
2.w-09 
2.1s-09 
l .m-09 
1 .u-09  
1.5sL-09 
1 . a - 0 9  
1 .NE-09 
1 .M-09 
1 . le-09 
1.w-09 
9.5lE-10 
6.m-10 
3 . a - 1 0  
3.35E- 09 
2.4%-09 
2.07E-09 
1 . a - 0 9  
1.76E-09 
1.64€-w 
1.5lE-09 
1 .u-09  
1.36E-09 

(.ME-09 
1.m-08 
1.W-08 
7.W-09 
6.74E-09 
5.w-09 
1.3%-09 
4.7lE-09 
4.3%-09 
4.01E-09 
3.39€-09 
2.m-09 
2.3%-09 
6.W-10 
1.3SE-08 
?.=E-09 
5.83E-09 
5.11E-09 
4.5tE-09 
4 . a - 0 9  
3.%-W 
3.m-09 
3.ooE-09 
2.52E-09 
2.17E-00 
1.m-09 
6 . U - 1 0  
2.01E-08 
1.16E-08 
6.m-09 
7 . e - 0 9  
6.m-09 
6.W-09 
5.m-09 
4.91E-09 
4.47E-09 
3.m-09 
3.m-09 
2.62E-09 
9.m-10 
4.os-Os 
2.3%-08 
1.m-08 
1.5%-08 
1 .sn-08 
1.22E-08 
1.07E-08 
9.m-09 
6.W-09 
7.53E-09 
6 .U-09  
5.2%-09 
1.8SE-09 
3.12E-Os 
1.86E-Os 
1.39E-08 
l.22E-Os 
1 .e -Os 
9 .m-09 
8.5X-09 
7.01LE-09 

7-2%-w 3 9 

3.21- 
1 .m 
1 .&a 
1.- 
1.6&.Q3 
1 .dzL48 

1.61- 
1 .61W 
1.61W 
1 .M 
1.- 



6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
8 
8 
8 
6 
6 
6 
6 
6 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

zoo0 
2200 
2500 
SO00 

750 
1OOQ 
1200 
1500 
1400 
1500 
1625 
1 I M  
1800 
2000 
2200 
2500 
SO00 

la00 
1200 
1300 
1400 
15W 
1625 
1700 
1SOO 
too0 
2200 
2500 
SO00 

7% 
lo00 
1200 
1300 
1400 
ls00 
1625 
IT00 
1000 
zoo0 
zzoo 
2500 
SO00 

-0 
loo0 
lzoo 
1300 
1400 
1500 
1625 
1700 
1800 
zoo0 
2 2 0  
2500 
SO00 
EO 

1 0 0  
lZ00 
lux) 

‘1500 c:L - - 1500 

no 

TH-232 
T U - 2 3 2  
TH-232 
rw-232 
TU-232 
1w-m 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
n -232 
TH-232 
TH-232 
TH-232 
TH-232 
10-232 
TH-232 
rn-232 
TH-tS2 
TH-232 
T H - m  
TH-232 
rn-232 
rn-232 
TH-232 
TH-232 
TH-232 
TH-232 
T U - a 2  
rn-232 
n - 2 3 2  
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
T H - 2 3 2  
TU-232 
TH-232 
TH-232 
TU-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
11-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TU-232 
TH-232 
TH-232 
TH-232 

6.5lt-08 
7 . w - I  
5 . a - 0 8  
1 .9%- l  
2 .U-07 
1 .SSE-Q7 
1.12E-07 
9.m-08 
6.61L-I 
7 . m - I  
6.m-08 
6.W-08 
5.=-08 
4 . a - 0 8  
3.9%-08 
3.17E-08 
1.0%-08 
2.61E -07 
1.51E-07 
1.1 1E -07 
9.6SE-08 
6.48E-08 
7.515-08 
6.55E - 08 
6.m-08 
5.49€-08 
4.5&-08 
3.m-08 
3.12f-08 
1.W-08 
2.2%-07 
1.31E-07 
9 . m - I  
6.m-l 
7.m-08 
6.w-08 
5.7lE-08 
5.m-08 
4.m-08 
4.m-08 
3.14-08 
2.74E-08 
9.m-09 
4 . a - 0 7  
2.m-07 
2.03E-07 
1.m-07 
1 .SSE-O? 
1.37E-07 
1.m-07 
1.11E-07 
1 .ooE-o7 
8.3b.E-08 
7.m-08 
5.m-08 
1.W-08 
1 . w - a  
6.64E-07 
4.m-07 
4.2lE-07 
3.m-07 
3.U-07 

. _  

4.m-09 
4.1R-W 
3.3%-09 
1.m-09 
1 .%€-I 
8.8%-W 
6.47E-09 
5 . e - 0 9  
4 .w-09 

3 . a - 0 9  
3.w-09 
3.21E-09 
2.67E-W 
2.27E-09 
1.8s-w 
6.07E-10 
1.m-08 
e.=-09 
6.37E-09 
s.55E-w 
4.88E-09 
4.32E-w 
3.m-09 
3.4s-00 
3.W-09 
2 . a - w  
2 . a - 0 9  
1 . a - 0 9  
S .97E - 10 
1 . m - I  
?.)E-09 
5.m-09 
4 . e - 6 9  
4.21E-09 
3.76E-09 
3.m-09 
3.w-09 
2.76E-09 
2.w-09 
1.w-09 
1 . s - 0 0  
5 .w-10 
2.7bE-08 
1 .5s-08 
1.17E-08 
1.m-08 
8.93E-00 
7.91E-09 
6 . M - 0 9  
6.38E-09 
5.m-09 
4.m-09 
4.I#IE-w 
3 . a - 0 0  
1.0%-09 
6 . a - 0 8  
3 . e - 0 8  
2.m-08 
2 . e - 0 8  
2.1x-08 
1.m-08 

4.w-09 

1 . a - w  
1. l l t -w 
9.7lt-10 
b.m-10 
1 . a - w  
1 . m - w  
1.1s-w 
1 . w - w  
9.6%-10 
6.m-10 
6.m-10 
7.m-10 
7.4s-10 
6 . e - 1 0  
6.W-10 
5.31E-10 
2.57E-10 
1 .m-w 
1.w-09 
9.U-10 
&TIE-10 
&OX-10 
7.5lE-10 
6.91E-10 
6.64-10 
6 . a - 1 0  
5.57E- 10 
5.0%-10 
4 .a-10  
2.1u-10 
1 .57E-w 
1 . m - w  
9.m-10 
6.W-10 
6.34-10 
7.73E-10 
7.1X- 10 
6.84-10 
6 . a - 1 0  
5.7%-10 
5 . a - 1 0  
4 . s - 1 0  
2 .a -10  
2.m-09 
2.w-09 
l.7lE-09 
1 .m-w 
1.4%-09 
1.3%-09 
1.25E-W 
1.1s-09 
1 . lZ-w 
1 .ooE-w 
9.1OE-10 
7.W-10 
3.85E-10 
4.w-09 
3.m-w 
2.6X-09 
2.4SE-09 
2 . a - 0 9  
2.1Q-09 

... 

6.12E-09 
5.2s-09 
4 . s - 0 9  
1.5%-09 
1.m-08 
1.m-08 
7 .m-09 
6 . a - 0 9  
5.m-09 
5.m-09 
4 . M - 0 9  
4 . s - 0 0  
3.m-09 
3.w-09 
2.=-09 
2 . w - 0 9  
6 . W -  10 
1.&&-08 
9.w-00 
?.WE-09 
6 . a - 0 9  
5.m-09 
5.07E-09 
4 . u - 0 9  
4.15E-09 
3.m-09 
3.1BE-09 
2.74E-09 
2.2bE-09 
8.llE-10 
1.4%-08 
e.=-09 
6.4E-09 
5.7lE-00 
S.07E-09 
4 . w - 0 9  
4.oa-00 
3 .m-09 
3 . a - 0 9  
2.88E-09 
2.m-09 
2.m-09 
7.57€-10 
3.m-08 
1.m-08 
1 .M-08 
1.17E-08 
1 . U - 0 8  
9.26E-09 
8.1M-w 
7.57E-09 
6.m-09 
5 . e - 0 9  
4 . w - 0 9  
4 .m-09 
1 . e - 0 9  
7 .w-08 
4.1UE-08 
S . W - 0 8  
2.67E-08 
2.3X-08 
2.m-08 

2020 
3.50L45 
3.)R4a 
S .m 
3.H4 
1 .ma 
1 .OR4 
1 .ma 
1 .ma 
1 .=a 
1 .- 
1.8ma3 
1 .- 
1 .WE43 
1 .Mc41 
1.8&43 
1 .a€+as 
1 .- 
1 .?4E4 
1 .nm3 
1 .- 
1 .ma 
1.- 
1.7lE43 
1 .?lE+a 
1.71- 
1 .TI- 
1 .?ma 
1.- 
1.- 
1.65E+a 
2.1- 
2.1- 
2.1- 
2 . 1 M  
2.1- 
2 . 1 m  
2 . 1 m  
2 . 1 H  
2.154303 
2.154303 
2.1- 
2.14E4 
2.1- 
3.- 
3.2ma3 
3.1- 
3 . 1 H  
3.1- 
3.1- 
3 . 1 M  
5.1- 
3.1- 
3.1- 
3.1- 
3 . 1 H  
3.04€43 
b.b2€+a3 
4 . 3 M  
4.- 
4.- 

40 ::E 



11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
l s  
13 
u 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
1s 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 

1800 
zoo0 
tzoo 
ZHK) 
So00 

lo00 
1200 
1500 
1400 
1500 
1625 
1700 
1- 
zoo0 
zzoo 
2500 
So00 
m 

lo00 
1200 
1500 
1400 
1500 
162s 
l7W 
1800 
zoo0 
zzoo 
2500 
So00 
750 

lo00 
1200 
1500 
1400 
1500 
1625 
1 m  
1800 
zoo0 
ttoo 
2500 
So00 
750 

lo00 
1200 
1500 
1400 
1500 
1625 
17W 
1800 
20 
2200 
2500 
So00 

TS0 
lo00 

no 

,'zoo (j hL 

2.#E-07 
2.62E-07 
2.3n - 07 
1 . W - 0 7  
1.67~-07 
1.34E-07 
4.3aE-08 
1.4R-06 
8.57E - 07 
6 . U - 0 7  
5.44E-07 
438E-07 
4.22E-07 
3.6s -07 
3.39E-07 
3.07E-07 
2.54€-07 
2.W-07 
1 .Tx-07 
5.m-DE 
1 . S - W  
7.66E-07 
5 . a - 0 7  
4.m-07 
4 .m-07 
3.m-07 
3 . s - 0 7  
3.m-07 
2.m-07 
2.m-07 
1 . a - 0 7  
1.5IE-07 
5 . a - 0 8  
1.m-06 
7.W-07 
5 . e - 0 7  
5.1oE - 07 
4 . e - 0 7  
3.W-07 
3 . e - 0 7  
3.m-07 
2.W-07 
2 . a - 0 7  
2.W-07 
1 .6sE-07 
5 . e - 0 8  
1.11E-06 
6.44-07 
4.73E-07 
4.12E -07 
3.6%-07 
3.m-07 
2.81E-07 
2 . a - 0 7  
2.W-07 
1.97~-07 
1.67E-07 
1.35E-07 
4 .w-08 
7.m-07 
4.54 -07 
3.m-07 

1 .a€-08 
1 31E-08 
1.m-08 
1.1x-08 
9.611-09 
l.?lE-09 
2.52E-09 
8.64-08 
4.9s-08 
3 . a - 4  
S.1X-08 
2.7%-I  
2 . a - 0 8  
2.11E-08 
1.9%-08 
1.77E-08 
1 . U - W  
1.24E-08 
9.m-09 
3.28E-09 
7.m-08 
4.4lE-08 
3.a-08 
2.8lE-08 
2.47E-08 
2.1aE-08 
1 . a - 0 8  
1.76E-08 
1.5s-08 
1.32€-08 
1.m-08 
9.aJE-09 
3.m-09 
8.oQ-08 
4 . a - 0 8  
3.37E-08 
2 . a - 0 8  
2.5&-08 
2.m-08 
1 .%-a 
1 . W - I  
1.6%-08 
1 .=-m 
1 .laE-08 
9.m-09 
3.ldE-09 
6.4lE-08 
3.71E-08 
2.m-08 
2.3%-08 
2 . a - 0 8  
1.8%-08 
1.62E-08 
1.50€-08 
1.36E-08 
1 .lX-08 
9.64E-09 
7.m-09 
2.62E-09 
4.47E-08 
2.59E-08 
1.W-Oa 

6.m- 
6.76E93 
6.76E43 
6.74E43 

6.79€4[ 
6.76E4 

2.21E-08 4 1  6.74E4 

1 .a -09  
1.w-09 
1 .m-w 
1.5%-w 
1.m-09 
1.a-09 
5.m-10 
5.m-09 
3.m-09 
3.a-09 
3.m-09 
2.m-09 
2.m-09 
2.m-09 
2.m-09 
2 .a-09  
1.9lE-09 
1.m-09 
1 .51E-W 
7.laL-10 
5.w-09 
4.m-09 
3.w-09 
3.w-09 
3.11E-00 
2.m-09 
2.m-09 
2.w-09 
2.m-09 
2.14E-09 
1 .%E-09 
1.m-09 
6.m-10 
6.W-W 
4.m-09 
3.w-09 
3.64E-09 
3.m-09 
3.1s-09 
2 . a - 0 9  
2.7%-09 
2.w-09 
2.51E-09 
2.1Q-09 
1.84E-09 
8.74E-10 
6.W-09 
4.w-09 
4.lQ-09 
3.m-00 
3.4s-09 
3.2%-00 
2.m-09 
2.m-09 
2.m-09 
2.41E-09 
2.1%-09 
1.92f-09 
9.2%-10 
4.9lE-09 
3.w-09 
3.w-09 

1 . a - 0 8  
1.m-08 
1 .w-08 
1.m-08 
1 .1oE-08 
8.W-09 
3.1Q-09 
9.1X-08 
5.m-08 
3.m-08 
3.44E-08 
3.a-08 
2.69E-08 
2.SSE-08 
2.18E-08 
1.=-08 
1.6%-08 
1 . e - 0 8  
1.1%-08 
3.99€-09 
8.U-08 
4.85€-08 
3.5s-OB 
3.W-08 
2.m-08 
2.47E-08 
2.m-08 
2.OlE-08 
1 . a - 0 8  
1.%-08 
1.m-08 
1.oIE-08 
3.81E- 09 
8.U-rn 
5 . a - 0 8  
3.7e-08 
3.s-08 
2.91E-08 
2 . a - 0 8  
2.m-08 
2.llE-08 
1 . a - 0 8  
1 . e - 0 8  
1.3s-08 
1.1s-08 
4.m-09 
7.m-08 
4.m-08 
3.1s-08 
2.7%-08 
2.m-08 
2.1s-08 
1.92E-08 
1.m-08 
1.6%-08 
1.3%-08 
1.18EE-os 
9.m-09 
3.5%-09 
I.*-08 
2.35E-08 

5 . 1 4 4 3  
5.m- 
5.07E43 
5.osE43 
5.OsE- 
5 .0493 
4.m- 
6.1%- 
6.m- 
6.m- 
6 . a -  
6 . a -  
6.0443 
5 
5.97E93 
5.w- 
5 . Q X a  
5.92€93 
S.bpE9J 
5.60€43 
5.m- 
5.m- 

5.64E43 



2026 
rn-232 2.m-07 1.66E-08 2 . a - 0 9  l .W-08 
rn-m 2.54E-07 1.m-08 2.5%-09 1.m-08 
rn -a t  2.bE-07 1.m-08 2.4lE-09 1.W-08 
i n - a  1.9n-07 1.1%-08 2.m-00 1.W-08 
i n - a  1.82€-07 1.0%-08 2.m-09 1.2bE-08 
i n - t f t  1.6%-07 V.5lE-W 2.a-09 1.1%-08 

9.m-00 1.a-09 1.m-09 1H-m 1 .sac07 
rw-Z12 1.m-07 6.76E-09 1.w-09 8.m-09 

6.87E-09 TU-ZJZ 9 . u - 0 8  5 . u - 0 9  1.a-09  
TH-232 3.2lE-08 l.m€-W 6.a-10 2.W-09 

GR~W-LEVEL cnvo VALUES FCSI i n - a  AT VMICUS oisimczs IN ~ ~ l l  Q)OASS OIRECTI~M 

16 
16 

I :: 
I ;: 
I l6 

c 
I 
I 
I 
P 

16 

16 

0 I STAKE 
(IETERS) 

750 
lo00 
lz00 
1300 
1400 
1500 
1625 
1700 
160 
zoo0 
2200 
2500 
5000 

750 
lo00 
1Mo 
lux) 

1400 
1500 
1625 
1700 
ls00 
zoo0 
2200 
250 
5 0  

N NW w u# Y Iffy Ly tsy 

0.67&-05 
0.393E-05 
0 . m - 0 5  
0.252E-05 
0.22ZE-05 
0.197E-05 
O.lTX-a5 
0.16OE-05 
0.145E-05 
0.121E-05 
0.103€-05 
0 . m - 0 6  
0 . W - 0 6  

0.444X-05 
0.25&-05 
0.1%-05 
0.16&-05 
0.146E-05 
0.1M€-05 
0.113E-05 
O.105E-05 
O.%lE-06 
0.79%-06 
0.676E -06 
O.%4E-06 
O.1SSE-06 

0.W9E-05 
0.20lE-05 
0.147E-05 
0.128E-05 
0.113E-05 
0.998E-06 
0.6Tly-06 
O.8OSE-06 
O . 7 2 8 E - 0 6  
0.605E-06 
0.515E-06 
0.414E-06 
0.137E-06 

0.53%-05 0.1m-Os 
0.308E-05 0.6t7E-05 
0.22%-05 0.458E-05 
0.1W-05 0.399E-05 
0.1RE-05 0.354-05 
0.152E-05 0 . W - 0 5  
0.132E-05 0.269E-05 
0.122E-05 0.24%-05 
O.ll1E-05 0.22%-05 
0.91s-06 0.187E-05 
0.78lE-06 0.15%-05 
0.627E-06 0.127E-05 
0.207E-06 0.41%-06 

0.603E-05 0 . a - 0 5  0 . w - 0 5  
0 . W - 0 5  O . M E - 0 5  0.251E-05 
0.WlE-05 0.186€-05 0.18bE-05 
0 . m - 0 5  0.lbZE-05 0.160E-05 
0 . a - 0 5  0.14SE-05 0.14lE-05 
0 . m - 0 5  0.lzIE-05 O.12SE-05 
0 . m - 0 5  0.llaE-05 0.1m-05 
0.187E-05 0.lm-05 O.101E-05 
0.1m-05 0 . B - 0 6  0.911E-06 

0.124-05 0 . m - 0 6  0.6UE-06 
O.%7E-06 0 . m - 0 6  0.SlbE-06 
0.324E-06 0.17%-06 0.ltEE-06 

o . ~ ~ ~ E - o s  0 . m - 0 6  0.nx-w 

0.313E-05 0 . m - 0 5  0.192E-Os 0.24U€-Oi 0.221E-OS 0.t31E-04 
O.217E-05 0 . m - 0 5  0.114-oc 0.142€-04 0.127E-OS 0.1s-04 
0.15%-05 0.W-05 O.8WE-05 0.104E-06 0 . m - 0 5  O.971E-05 
0.13%-05 0 . m - 0 5  0 . m - 0 5  0 . m - 0 5  0.8loL-05 0 . W - a 5  
0.122E-05 0.25%€-05 0.613E-05 0 . m - 0 5  O.711E-05 0.743E-05 
0.1m-05 0 . a - 0 5  0.542E-05 0 . m - 0 5  0 . M - 0 5  0.658E-05 
0 . W - 0 6  0.1%-05 O.47lE-05 0.6laE-05 0 . m - 0 5  0.57y-05 
0.877E-06 0.164E-05 0.4%-05 0 . s - 0 5  0.507E-05 0.5m-05 
0 . m - 0 6  0.167E-05 0.3%-05 O . W - 0 5  0.15%-05 0 . W - 0 5  
0.663E-06 0.13dE-05 0.32&-05 0 . m - 0 5  0.38lE-05 0.m-05 
0.WE-06 O. l l t -05 0.2??€-05 0.3%-05 0.326E-05 0.339E-05 
0.455E-06 0 . W - 0 6  0.222E-05 0.=-05 0 . m - 0 5  0.2IX-05 
0.1%-06 0.315E-06 0.727E-06 O.%SE-06 0 . M - 0 6  0.914-06 

oPTIQ1S SELECTED FOR DOSE Ay, INTAKE CIUWLATIolS 

O.lS€-OS 
0.1 OZE -Os 
0 . m - 0 5  
0.=-05 
0 . e - 0 5  
0 . B - a  
0.ux-a 
0 . m - 0 5  
0.392€-05 
0.32S-05 
0 . m - 0 5  
O.P4€-05 
0.7SE-06 

0.129E-04 
0.?46€-05 
0.m-05 
0.4m-05 
O.42lE-05 
0.374€ - 05 
0.327E-05 
0.m-05 
0.2?4€- 05 
0 . a - 0 5  
0.1%E-05 
0.157E-05 
0.534E-06 

CALCULATIONS ARE HADE FOR THE MXIRALLY-EXPOSED 1Y)IVIWAL. 
TABLES FOR EACH W I D E  LISTING DOSES BY ORWY Ay) PATllyAY AT EACH EWVIRaWEWTAL LocATIQl ARE WITTED. 
EYVlROaQYTAL CoYCEUTRATIolS A)(D INTAKE RATES BY MAN FOR EACH WCLIDE ARE a I l T E N  UlFORllATTED 01 WIT 25. 
DOSE s I# (ARY TABLES ARE MINTED 
K # K I Y C  LEVELS ARE CALCULATED FOR RY-222 I F  I T  IS I N  THE TERM 
ORGAN Y A M S  ARE INPUT 



0 
1 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 ORCAY 

0 
U BODY 
R U M  
ENDOST 
THYRO IO 
BREAST 
W L *  
s Y A L L  

0.32&+06 
0.190E+04 
0.140€+04 
0.122E+04 
0.108E95 
0.95%+03 
O.QSE43 
0 . m -  
O . m a E 9 3  
0.586E93 
0.49%- 
0.402E93 
0.1%93 
0.216E95 
0.125E91 
0.919E93 
0.802E93 
o.tOm03 ' 
0.627E+03 
O.%8E+03 
0.WfE- A 

1YT WL 
LIVER 
PANCREAS 
KIDNEYS 

1 
0 AREA 

DIRECTIOW 

0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

0 . m -  
0 . W -  

0.263E93 
43 0.327E93 

O.llSE+OS 
0.148Ee4 
O . l U s E 9 5  
0.222E91 
0.227E91 
0.3&&* 
0.131E41 
O.liOE91 
0.805E91 
0.132E91 
0.131Edl 

EO 
loo0 
1200 
l3W 
1400 
1500 
1625 
1700 
1800 
too0 
tzoo 
2500 
So00  

750 
lo00 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
zoo0 
2200 

0.2nE91 
o . w E 9 1  
0.68SE92 
0.448E-02 
0 . W - 0 2  
0 . U - 0 2  
0.5nE-02 
0 .s3€ - 01 
0.19oE-01 
0.229E-02 
0.226€-02 

0.817E-01 
0.44%-01 
O.IloE+Oo 
0.101E90 
0.229E90 
0 . m - 0 1  
0 . m - 0 1  
0.53&-01 
0 . a - 0 1  
0.424E-01 
0.641E-01 

SURfAQ -E 
(REnS-saMRE w 
I I I - IE-W 

0.9%-Ds 
O.SO&-Ds 
0.136L-03 
0.llY-a3 
O.MlE-03 
0.m-OS 
0.66OE-01 
0.61%-01 
0 . M - O S  
0.4S€-W 
0 . m - 0 6 .  

0 . e - 1 2  
0.237E-12 
0.174~- 12 
0.152€-12 
0.1%-12 
0.119€-12 
0.lw-E-12 
0.WE-13 
0.874E-13 
0 . m - 1 3  
0.621E-13 
0.501E-13 
0.171E-13 
0 . m - 1 2  
0.1%-12 
O.ll4E-12 
0.999E-13 
0 . m - 1 3  
0.781E-13 
0.682E-13 
0.43Z- 13 
0.57X-13 
0.478E-13 
0.407E - 13 
0 . W - 1 3  

0.824E-08 
0.491E - 08 
0.567E-08 
0.323E-08 
0.287E-08 
0.257E-OB 
0 . m - 0 8  
0.211E-08 
0.192E48 
0.16x-08 
0.14oE-08 
0.115E-08 
0.428E-w 
0 . W - 0 8  
0.324E-08 
0.242E-08 
0.21x-08 
0.189E-08 
0.169€-08 
0.14%-08 
0.1%-08 
0.12&-08 
0.107E-08 
0.92lE-W 
0.75%-w 

0.433€+04 
0.2%€+04 
0.193€+04 
0.170€+04 
0.151Ea 
O.l35E+04 
O.llR+04 
0.1 1 1 E a  
0.101E91 
O . S S X 9 3  
0.737E93 
0.604€93 
O.225E93 
0.286E95 
0.1mE+04 
0.127E+04 
O.l12E+04 
0.992E+03 
0.687E93 
0.781E93 
0. RE93 
0.666E93 
O . # l E 9 3  
0 . w -  
0.3W93 

0.16oot-05 
0.6300€-02 

0.=-03 

0.2WOE-03 
0.2ooOE-aJ 
0.1oooE91 

Y 

0.206E-03 
0.112E-a 
0.=-03 
0.2%€-03 
0.5m-a 
0.1RE-03 
0. lW-03 
0.136€-03 
O.151E-03 
0.107E-03 
0.162€-a 

I Y W T I O I  IwtArE 
(#lIILAI) 



2 
3 
3 loo0 
J 1200 
3 If00 

1- 
1- * 

162s 
17W 
1- 
KKK) 
zzoo 
2SW 
Sm 

750 
loo0 
1200 
1300 
1m 
1500 
1625 
17W 
1600 
too0 
22w 
2SW 
sow 
750 
loo0 
lz00 
1300 
1- 
1% 
1- 
17W 
1800 
zoo0 
z z o o ,  
2500 
5ooo 
750 
loo0 
l2W 
1300 
1500 
1500 
1625 
17W 
1- 
zoo0 
ZMO 
bQQ 
5000 

750 
loo0 
1200 
1300 
l(00 
1500 

ii 3 

I 

169 -29 
1njo Ge 
1800 

0.11 It- 13 
0.21oL - 12 
O.121L-12 
0.887E-13 
0.T75E-13 
O A R - 1 3  
0.6OlL- 13 
0.SZiE-13 
0.w-13 
O.UR-13 
0.B-13 
0.31E-13 
0.24R - 13 
0 . W - 1 4  
0.m-12 
0.1e-12 
0.1%-12 
0.1 le-12 
0.1w-12 
0.916E-13 
0.79SE-13 
0.m-13 
0.e-13 
0.5%-13 
0.4T1E-13 
0.3m-13 
0.12%-13 
0 .ex - 12 
0.3m-12 
0.276€ - 12 
0.2SoE-12 
O.211E-12 
0.1W-12 
0.162E-12 
0.1%- 12 
0.1s-12 
0.11X-12 
0.M-13 
0.7a-13 
0.252€-13 
0.W-12 
0.m-12 
0.205€-12 
0.179E-12 
0.lm-12 
0.144-12 
0.122€-12 
0.1 1s-12 
0.102€-12 
0.85lE- 13 
0.RIE-13 
0.--13 
0.1%-13 
0.m-12 
0.15Y-12 
0.112€-12 
0.9m - 13 
0.861E-13 
& ? e - 1 3  
0.e-13 
Q.61&- 13 
0.558€-13 

0.279E-09 
0.41%-as 
0 . m - m  
0.lW-as 
0.16lt-l 
0.143€-0 
0.12%-as 
0.11zE-ab 
0.1W-Q6 
o.%6€-w 
0 . m - 0 9  
0 . M - 0 9  
O.SS&-W 
0.201E-09 
0.6SX-08 
0.374E - 08 
0.272E-Q8 
0.21zE-08 
0.21bE-08 
0.19&-08 
0.16R-08 
0.155E-08 
0.lblE-08 
O.1lt-08 
0.laZE-08 
0.827E-09 
0 . m - 0 9  
0.129E -07 
0.755E-00 
0.55&-08 
0 . m - 0 8  
O.UlE-Q8 
0.m-00 
O.a6E-Q8 
0.312E-Q8 
0 . w - m  
0 . s - m  
0.m-as 
0.1bbL-08 
0 . m - 0 9  
O.QBSE-08 
0 . S - 0 8  
0.438€-08 
0.385E-08 
0.342€-08 
0 . m - I  
0 . m - 0 8  
0.ZME-08 
0.22%-00 
0.193€-08 
0.166E-08 
0.1%-OB 
0.503E-09 
0.538E-08 
0.321E-08 
0.2coL-08 
0.211E-08 

0.167E-as 
0.147E-a 
0.137E-a 
0.125E-08 

o.ian-00 

0.147~43 
O . Z Z O E 9 4  
0.13a94 
0 . w -  
0.8&7E- 
0 . m -  
0.668E91 
0.587E43 
Q.%S€* 
O A M ,  
0 . 4 1 a a '  
0.=* 
0.293E95 
0.106E95 
Q.JJy95 
0.196E95 
0.14X94 
0.127E94 
O.ll2E95 
O.lWE*01 
0.8TIE43 

0.741E43 
0.6tZL43 
0.5wE43 
0.4SSE43 
0.151f*Q3 
0.6?6€*05 
0.39R4b 
Q.ZQx91 
0.2WE95 
0.- 
0.20lE+O) 
0 . m a  
0.16&95 
0.14R*Ol 
0.1M94 
0.107E95 
O.W1E*Q3 
0.306€+03 
0.517E91 
0.309E95 
0.23Q€95 
0 .zozE*ol 
0.180€95 
0.161E95 
Q.l41E*OS 
0.132€91 
0.120€91 
O.lQlE44 

0.717E93 
0 . w 9 3  
0.283€44 
0.169E9c 
Q.l24€+Ob 
0.11 1 E 9 C  
0.961E93 
0.- 
0 . m -  
0 .7 l895  

o.aiswn 

o.am+a 

O . W *  
0 .  w4L 
0.QIy91 
O.tlX91 
Q.UlE9J 
0 . W 1 9 1  
0 .-a3 
0.421E- 
0.m- 
0.m- 
0.m- 
0.2b9W3 
0.m- 
0.663E42 
O.Z%* 
O.lbpE* 
0.109L95 
0.947Ea3 
0.83Z91 
0 . W -  
O.#lE*[D 
0.m- 
0.53&91 
0.445Ea 
0 . m -  
0.303E9) 
0.1#1L+a 
0.=* 
O.fa5L* 
O.zzzE95  
0.1- 
0.- - 
O . l U I E 9 (  
0.1RIE.OI 
O.l2lE*OT 

' 0.1OPL95 
0.9OsE4J 
0.7-a 
0.617E93 
0.2US- 
0.3bPLa 
0.225€* 
0.16S€* 
0.14&+0& 
0.127E* 
0.112E+O6 
0 . m -  
0.906E93 
0.82lE+OS 
0.68bE93 
0.582€93 
0.468E93 
0.157E93 
0.212E* 
0.123€* 
0.9WE43 
0.=*03 
Q.MlE93 
0.613E9J 
0.534€95 

2020 



7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

10 
(0 

¶o 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 

io 

4 i 4 O l C  
t2OOO 
t200 
21500 
5000 

750 
1000 
lz00 
1500 
1400 
1500 
1625 
l?W 
1800 
too0 
zzoo 
2500 
So00 
750 
lo00 
1200 
1300 
l4W 
1500 
1625 
1?W 
la00 
2000 
2200 
2500 
SO00 

750 
lo00 
1200 
1300 
14m 
1500 
1625 
l?W 
1800 
zoo0 
2200 
2500 
SO00 

750 
lo00 
1200 
1300 
l4W 
1500 
1625 
1700 
1800 
2000 
2200 
2500 
5000 

750 
loo0 
lz00 
1300 
14W 

0.46U-13 
0.305€-13 
O.3lA- 13 
0.lOSE - 13 
0 .a1 E- 12 
0.151E-12 
0.11 \E-12 
0 . w - 1 3  
0 . U - 1 3  
O.?5lE-13 
0.65%-13 
0 . m - 1 3  
0.56s-13 
0.4%- 13 
0 . s - 1 3  
0.312E-13 
0.1oiL- 13 
0.22%-12 
0.131E-12 
0.95s-13 
O.MIE-13 
0.nIE-13 
0 . W - 1 3  
O S ? l E -  13 
0.529E-13 
0.4TpE-13 
0.400€-13 
0 . m - 1 3  
0 -274~- 13 
0 .WE- 14 
0.--12 
0.2m-12 
0 . m - 1 2  
3.1m-12 
0.1SX-12 
0.1m-12 
0.lzoE-12 
O.111E-12 
0.100€-12 
0 . m - 1 3  
0 . m - 1 3  
0.5rn-13 
0.104-13 
0.116€-11 
0 . m - 1 2  
O A % € - l 2  
O.42lE- 12 
0 . m - 1 2  
0.326E-12 
0 . m - 1 2  
0.262E-12 
0 . m - 1 2  
O.l%E-12 
0.16?€ - 12 
0.1%-12 
0.438E - 13 
0.14%-11 
0.SIE-12 
0 . u - 1 2  
0.544€-12 
O.4TB-12 

0.lQx-oLI 
0 .m-09  
0.744E-09 
0.m-09 
0 . w - I  
O.3 l l t - I  
0.23tt-06 
0 . Z a X - I  
0 . 1 m - I  
0.lbQ-m 
0.141E-I 
O.13lt-m 
0 . 1 1 s - I  
0.1oQ-I 
0 . w - 0 9  
0 . m - 0 9  
0.25&-09 
0.45&-08 
0.274E- 08 
0.20%-08 
0.1aE-08 
0.160E-08 
0.143E-08 
0.126E-m 
o . 1 1 n - I  
0. ron-08 
0.poQ-09 
0 . m - 0 9  
0.643€-09 
0.23%-09 
0.--08 
0 . W - 0 8  
0 . m - 0 8  
0.3m-08 
0.32&-08 
0 . m - 0 8  
0.257E-08 
0 . m - 0 8  
O.2lt-08 
O.lg3E-08 
0.19E-08 
0.12%-08 
0 . u - 0 9  
0.224E -07 
0.13lE-07 
0 . W - 0 6  
0 . W - 0 8  
0.743E-08 
0.6%-08 
0.5m-08 
0.53%-08 
0 . U - 0 8  
0.US-06 
0.347E-08 
0.282E-08 
0.9m-09 
0 . B - 0 7  
0.148E-07 
0.121E-07 
0.loQ-07 
0.95%-08 
0 .W-m 

O . b X 9 3  
0.4mM3 
0.391E+03 
O . l I X * Q J  
0.275€* 
O.la€* 
0.121E4) 
0. 1w* 
0.943€+03 
0.MlEM3 
0.739693 
0.687E+(u 
O . W E 4 0  
0.52%- 
0.45&+03 
0.371E95 
O.lS4€+03 
0.241 E 9 4  
O . l U E *  
0 . 1 ~ *  
O.%7E+m 
O . M l E 9 3  
O.E2€93 
0.66X93 
0.617E45 
O . W E 9 3  
0.477E93 
0.4llE9J 
O.S38€+03 
0.125E- 
0. S a E *  
0.298E- 
0.222Ea 
O.l%€* 
O.lnE* 
0.15&* 
0.135Ea 
0.125E* 
O.l14E* 
0.%2€93 
0.627E93 
0.676E- 
0.245E93 
O.ltbE* 
0.687E* 
O.S07E* 
o.u3€* 
0.390E* 
O.wdE* 
O.uuE*oI 
O.28lE* 
O.ZSSE* 
0.213E*(W 
0.183E*oS 
0;148€* 
0.514€95 
0.151E95 
O.d8rK* 
0.662Ea 
O . H *  
O . M *  
o.ux* 

0.3- 
0.317E4) 
0.25%- 
0 . m -  
0.210€* 
O.l2lt* 
0 . a -  
0.m- 
O.UlE- 
0 . a -  
0 . w -  
O . W *  
O . U l E 9 1  
0.%6€+03 
0.312E9J 
0.2%- 
0 . m -  
0.181E95 
0.1W9s 
0.m- 
0.6R€93 
0.592E9J 
0.52%- 
0.458E9J 
0.425003 
0 . w -  
0.321E- 
0.2?3€43 
0.=* 
0 . 7 W 9 t  
0.38S€* 
0.- 
0.- 

-8.- 
0 . 1 M  
O . l l Q 9 5  
0.%2€93 
0.m- 
0 . W 9 J  
0.6IOE9J 
0.56E93 
0.45&+03 
0 . 1 5 m a  
0 . m -  
O.SS9304 
0.389E95 
0.33S95 
0.297E95 
0.262E95 
0.22&%4 
0.211E91 
0.191E95 
0.158E45 
0.134€- 
0.108E91 
0.352E43 
0.120E5 
0.&8€* 
0.50S46 
O . W E 9 5  
O.SS€*Ol  
0.33R95 

45 * 



C 12 

c ii 
lo00 
l2W 
1500 
1100 
1m 
1625 
l7W 
1800 
zoo0 
2200 
2500 
SO00 

7% 
lo00 
lz00 
1300 
1400 
1500 
1625 
17#) 
1600 
zoo0 
zzoo 
2 9 0  
so00 

750 
lo00 
lz00 
1300 
1400 
lSW 
1625 
1700 
1600 
zoo0 
2200 
a00 
5Ooo 

750 
lo00 
lz00 
1500 
1400 
1500 
1625 
1 m  
1800 
too0 
zzoo 
2500 
so00 

DIRECTIWS ARE W+Bl 
I . : 

0.WE- 12 
0 . w - 1 2  
0.3on-12 
0.2%-12 
0.216L-12 
0.172t-12 
0.5m-13 
0.1SJE-11 
0.7W-12 
0 . w - 1 2  
0 . a - 1 2  
0 . a - 1 2  
0.sAL- 12 
0 . m - 1 2  
0 . w - 1 2  
O.2nE-12 
0 . m - 1 2  
0.19x-12 
0.157E-12 
0.5tZE-13 
0 . 1 ~ - 1 1  
0 . m - 1 2  
0 . w - 1 2  
0.5lQ-12 
0 . a - 1 2  
0.3W-12 
0 . M - 1 2  
0.324-12 
0 . m - 1 2  
0.240€-12 
0 . m - 1 2  
O.l6&-12 
0.W-13 
O.ll1E-11 
0.6u€-12 
0.473E-12 
0.412E-12 
0 . n -  12 
0 . m - 1 2  
O.MlE-12 
0.264-12 
0 . w - 1 2  
0.19?€-12 
0.167E-12 
0.13%-12 
0.456€-13 
0 . m - I 2  
0.4%-12 
0.33s-12 
0 . w - 1 2  
0 . m - 1 2  
O.tZSE-12 
0.1m-12 
0.182€-12 
0.16% - 12 
0.13s-12 
0.1m-12 
0 . W - 1 3  
0.321E-13 

C(UTERCL#XYIEL STARTING AT 
PERCENT o f  Y KDI WSE BY 

PATllYAY -(REMS) 

0 . 7 2 E - I  
0 . W - I  
0 . m - 0 8  
O . f a € - l  
0.U7E-l 
0 . m - l  
0.126c-I 
0.261E-07 
0.1SE-07 

0 . W - l  
0.87M-l 
0 . r n - l  
0 . W - I  
0.63%-I 
0.57a€-I  
0 . W - 0 8  
0.416E-I 
0.w-08 
0.1toE-I 
0 . m - 0 7  
0 . 1 a - 0 7  
0.119E-07 
0.1W-07 
0 . W - I  
0.819E-I 
O . ? l 8 € - I  
0 . 6 6 E - I  
0.607€-1 
0.51#-I 
0 . w - I  
O . S & - l  
o.1m-I 
0.mE-07 
D.13X-07 
O . - - I  
0 .M-m 
0 . r n - I  
O . & B € - I  
0.605€-08 
0 . B - 0 6  
0.5l iE-I  
0 . 4 3 3 E - I  
0 . S n E - I  
O . 3 0 5 E - I  
0.112€-08 
0.157E -07 
0 . W - 0 8  
0 . M - 0 8  
0.612€-08 
O.%X-08 
0 . e - 0 8  
0.42%E-08 
0.398€-08 
0 . m - 0 8  
0.307E-08 
O.265E - 08 
0.217E-08 
0.8a3E-09 

1 FOR WE raRTH 

, O.ll*-ar 

m c n  PATWY 
PERtEYT C 

0.=* 
O.YlE* 
O . B *  
O.Z?4E* 
O . S *  
O.lOQ* 
O.Ulte3 
0.13n+Os 
O . a w t s ,  
0.- 
0 . W l W  
0 . e -  
O.llQ* 
O.SS9€* 
0.JWL- 
0.303€*01 
0.2%306 
0.21P* 
0.17E94 
O.dSlE40 
O.lUE45 
0 . w -  
0.- 
0.54IFOI 
O.W* 
O.uQ* 
0.- 
0.- 

0 . u -  
0.- 

oia- 

-. 
o i i k a 3  

-. --6+i* 
0.- 
0.519Ea 
0.4%€+04 
0.406€* 
0.361Ea 
0 . 3 1 8 6  

0.270E95 
O.ttdE* 
O.lM€* 
O.lbQ+01 
O . S S 9 3  
0.-+04 
0.4pQ91 
O.S66E+04 
O.UlE6 
0.285€+04 
0.255E91 
0.22%+04 
0.209E94 
0.191E* 
0 . 1 6 l E a  
0.139€+04 
0.114E+ob 
0.422E93 

0.296€4?4 

If TOTAL PLRCEUT OF OOSE 

0.201E9L 
2020 

O . z T x 9 L  
0.246€+04 
0.3OsE95 
0 .1ntsr  
O.lS** 
0.457E4J 
0.107E* 
0.61U95 
0.4WE*oc 
0.5O;lL- 
O . W *  
O . w L s L 9 5  
0.265E95 
0.24SE95 
O . t t Z E 9 5  
O.l&*Ol 
0.157€95 
0.126€+04 
0.4loE*Q3 
O . l l Z E + a  
0 . 6 4 Z a  
0.4IDE*oi 
O.soQE95 
0.360€+04 
0.31E95 
O.2nE95 
O.ZSIE* 
O . t J z E 9 5  
O . l Q X 9 1  
0.1- 
O.lXE* 
0.440€* 
0.=* 
0.517E9L 
O . M O E 9 5  
0.33lE95 
0.29Z95 
O.ZSR4S 
0.226E95 
0.209E45 
O.lbPE95 
0.1suE95 
0.1s4€* 
0.10EE95 
0.366E4J 
0.624€95 
0.361EW 
0.265E95 
0.232f45 
O.to1E4S 
0.181E45 
0.15BE45 
0.1m9L 
0.13K95 
0.11 1 E 9 1  
0.94K93 
0.7-93 46 o . z s d ~ a  



0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

T H - Z U  . ,  

IIIICLIDE 

TH-232 

NUCLIDE 

T H - 2 3 2  

YUCLIDE 

TH-232 

W L I D E  

TH-232 

NUCLIDE 

TH-232 

A I R  0 .  t o m - m  0.00 

LyImm 0 . m -  0.00 
I N W .  0.13m92 W.70 
mGEST. 0.41S&-Ol 0.50 

VEQT. 0.413lt-01 . 0.50 
lLAT 0.5659E-05 ' 0.00 
MILK 0 .  Zb 1 1  -04 ' 0.00 

L U F A Q  0.2W€-OS 0.00 

PERCENT OF R llAR WSE BY u# I A T W Y  
P A T W Y  #IsL(REas) PERCENT OF TOTAL 

A I R  0.5817E-09 0.00 
SLILFACE O.12asE-Q 0.00 
S U I W N G  O.oOoaE90 0.00 
INIIAL. 0 . 1 m 9 2  9933 
twn. 0 . m - 0 1  0.47 

VEGET . 0 . B - 0 1  ' 0.46 
E A T  0.1176E-O1 . 0.00 
MIu 0.484X-04 ' 0.00 

P E R a N T  OF EWDOST #I# DY EAUI P A T W Y  
P A T W Y  D O S E ( R M s )  PERCENT Of TOTAL 

SlJBll A I R  0.1556E-08 0.00 
=FACE 0.54UE-05 0.00 
SUIIUING O.OOWE+W 0.00 
INIIAL. 0.2219€95 W.53 
1nGEEf. O . l a 3 7 E 4 1  0.47 

VEQT. 0.1036E91 0.46 
E A T  O.lb?O€-03 ' 0.00 
MILK 0.6054E-03 ' 0.00 

PERC€Ml OF THYROID BY EAol PATllYliY 
E R C E N T  OF TOTAL - _  P A T M Y  oosE(116115) 

SLBll A I R  0.1326€-08 0.00 
SIRFACE O.29ZE-OS 0.01 
sunwic O.OOWE90 0.00 
INIUL. 0.2662€-01 99-75 
1YI;EST. 0.67&€-04 0.25 

v€m. 0.6779E-04 ' 0.25 
S A T  O.%lX-08 0.00 
MI u 0.3959E- 07 ' 0.00 

PERCENT OF BREAST #IsE BY EAul P A T M Y  
P A T W Y  DOSEtRMf) PERCENT OF TOTAL 

A I R  0.zpOoE-08 0.00 
=FACE 0.65%-05 0.02 
suimiwt O.oOWE+W 0.00 
INIIAL. 0.2722E-01 W . R  
INCEST. 0 . m - 0 4  0.26 
Em. O.tOS1E-04 0.26 
S A T  0.loooE-07 ' 0.00 
MIU 0.b1 l e -07  ' 0.00 

PERC€Nl OF % J L *  WSE BY EACH P A T M Y  
P A T M Y  w#(RMs) PERCENT OF TOTAL 

SLlBW A I R  0.8928E-09 0.00 
m F K E  0.1970E-05 0.00 
rulllltk -- O.oOoaE90 0.00 
IW. 0.6174€+02 100.00 
I S S T .  O.ID11E-04 0.00 

# S T .  0.700&-04 ' 0.00 

. .  . .  
... 

100.00 
100.00 

0.00 
100.00 
100.00 
' 99.93 

0.01 
' 0.06 

I 

#ILcan W e FRCU ALL W I D E S  

1m.w 
100.00 

0.00 
100.00 

99.93 
' 0.01 
' 0.06 

1m.w 

PERCENT OF #1# FRCU ALL I W L I D E S  

100.00 
100.00 

0.00 

100.00 
' 99.93 

0.01 
' 0.06 

1m.w 

PEDCM - OF DOSE FRCU ALL IIIcLID€S 
- -  

. . I  

100.00 
100.00 

0.00 

100.00 
99.93 
0.01 

' 0.06 

1m.w 

PERQIT OF DOSE F R O l  ALL W L I D E S  

1m.00 
100.00 

0.00 
100.00 
100.00 
w.93 
' 0.01 
' 0.06 

PERCENT OF DOSE FRCU ALL NUCLIDES 

100.00 
100.00 

0.00 
100.00 
100.00 

47 99-45 



IILICLIDE 

tn-232 

YUCLIDE 

TH-232 

NUCLIDE 

T H - t W  

l l l lCLIDE 

T H - t U  

NUCLIDE 

711-232 

EXPOSURE #DE 
SUBn AIR 
EUR FACE 
N I C # I Y C  

E A T  0.99SXE-I 0.m 
111 u 0.4092f-07 0.00 

ERCLNT OF S U M L  BY EACH P A T W Y  
P A T M Y  DOsL(REn8) PEllCUf O f  TOTAL 

A I R  0.7iiOE-w 0.00 
U F A e E  O.lUlE-@ 0.01 
suImiyE 0 . m -  0.00 
IMHU. 0.1sToL-01 w.u 
111411. O.MmE-04 0.55 
*El. ' 0 . W - 0 1  0.55 
llEAT 0.1zzpL-07 0.00 
MILK 0 . S W  -07 0.00 

PERCENT OF I N 1  W L L  #1sE BY EACH P A T M Y  
P A T W Y  WSE<RMs) PERCENT OF TOTAL 

A I R  0.7oS&-w 0.00 
SURFACE 0.1552E-O5 0.01 
wylmiffi 0.0000E90 0.00 
INIUL. 0.16u3€-01 QZ.u 
IWQST. 0.1292E-02 7.13 

V E P T  . 0.1291E-02 7.15 

M I U  O.7%1E-06 0.00 
I U T  0.1MlE-06 0.00 

PERCENT OF LIVER WSE BY EACH P A T M Y  
PATWWY DOSE(RwS) PERQW OF TOTAL 

AIR 0 . M - 0 9  0.00 
nRfhcE O.1731E-05 0.00 
LyImiffi 0.0000E90 0.00 

W.7U 1w. 0.%58€-01 
I-. 0.28m-05 : -->:I 0.30 

&* 0.30 Em. 0.28759 -03 
- --im 0.4078E-07 - ---* 0.00 

MILK 0.1679€-06 0.00 

+ -  

- r _ -  

PERCENT OF PANCREAS #1# BY EACH P A T M Y  
P A T M Y  DOSE<REHS) PERQNT OF TOTAL 

AIR 0.55S6L-09 0.00 
SIRFACE 0.1224€-05 0.01 
wimiwc 0.0000E90 0.00 
I N W .  0.1sm-01 W.TI 
INGEST. 0 . M - 0 4  0.22 

VECET . 0.5465E-Ob 0.22 
l L A T  0.49lSE-QB 0.00 
MILK 0.2024E- 07 0.00 

PERQNT OF KIDNEYS DOSE BY EACH PATHUAY 
P A T M Y  DOSECREW PERCENT OF TOTAL 

SUBW AIR 0.8387E-09 0.00 
=FACE 0.185oE-05 0.01 
Ql I rn lYC 0.0000E*00 0.00 
I Y M L .  0.1576€-01 99.n 
IYGEST. O.%ZSE-04 0.22 

VEtET . O.%UE-04 0.22 
WEAT 0.4855E-08 0.00 
H I L I  0.1999E-07 0.m 

2020 0.01 
0.06 

PERCENT Of IwI( ALL U L I D E S  

100.00 
100.00 
0.00 

100.00 
100.00 
99.93 
0.01 
0.06 

P€RCENT OF DOS€ FRCU ALL NUCLIDES 

100.00 
100.00 
0.00 

100.00 
100.00 
99.93 
0.01 
0.06 

PERCENT OF #IsE FRCU ALL WCLIDES 

100.00 
100.00 
0.00 

100.00 
100.00 
99.95 
0.01 
0.06 

PERCENT OF DOSE F W  ALL Y l C L l M S  

100.00 
100.00 

100.00 
100.00 
99.93 
0.01 
0.06 

0.m 

PfRCENT OF #I# FRCU ALL MKLIDES 

1w.m 
100.00 
0.00 

100.00 

99.93 
0.01 
0.06 

1m.w 

d h  

CDYTRIBUTIOY OF EXFOSURE MODES TO Y B W Y  DOSLS 
AyIlllAL DOSEOEXS) PERCENT OF TOTAL DOSE 
0.1069E-08 o.Ooo0 4 8  
0.2358E-05 O.oo00 
0.10OOE-24 O.oo00 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-E WDE 
AIR 

SURfAcE 

I Y W .  
INQLT. 

VEtET. 
l L A T  
MILK 

tYImINC I 

EXWf lRE WDE 
fuBI( AIR 
SW FACE 
WIrnlNE 
IYHAL.  
INCEST. 

MET. 
MEAT 
MILK 

IMGEST . 
V€QT. 
IEAT 
MI LK 

UWISLILE #DE 
SWM AIR 
SIBFACE 

IYHAL. 
INCEST. 

VEGET. 
)(EAT 

MI LK 

suimint 

DwlsuIIE #DE 
SUB)( AIR 
QILfAcE 

IYW. 
IYQST. 

VEECET. 
# A T  
MILK 

suimint 

0.1s'zOL+u2 
0.41%E-01 

.0.4151€-01 

.0.--06 

.0.#lSE-o) 
C O I T R I U I I Q I  OF -8 TO R MAR -8 

Alolw o0=(100) 
0.5817E-09 
O.lm€-05 
0.lOoQ-24 

I 0.177s€* 
o.--01 

.0.8292€-01 

.0. 1176€-o) 

.0.48bs€-ol 
CONTRISllT1QI OF #DES TO EYKlST OaEES 

AylllAL wsE(REm 
0.1556E-a 
0.wuE-06 
0.lOoQ-24 
0.2219Ea 
0.103n91 

9 . 1 0 3 6 E 9 1  
.0.147UE-05 
.0.6051E-a3 

COITRIWT101 OF #DES TO THYROID 
Alolw #IsE(uas) 

0.1saE-a 
0.2925€-05 
0.1OOOE-24 
o.=-01 
be-* *avsw 

*m3i&&ul 
.0.5959E-O? 

CONTRIBUTIOY Of w#IQIoE )IODES TO BREAST 
ANUMl #IGE(RDIS) 
0.ZQwE-08 
0.65wE-05 
0.1OOOE-21 
0 . r n - O l  
0 . m - 0 4  

q . 7 W E - o )  
.0.1OOOE-07 
.0.4116E-07 

aOyTR1BUTIOY OF OIPQslRE )IODES TO %L* 
AylllAL =(RE=) 

0 . m - 0 9  
0.197E-05 
0 .1W-24 
0.4174€92 
0.7QllE-OS 
.0.IDobE-06 
.0.9937E-m 
W.4092E-07 

COLITRIBUTIQ1 OF EXPOSURE #DES TO S UALL 
M U  DOSE(REMS) 

0.7WE-09 
O.1641E-05 
0.lOOOE-24 
0.15m-01 
0.MTOE-06 

1 

99.7911 
0.2988 
0.2986 
o.oo00 
o.Ooo2 

PUQ117 Of TOTAL DOIL 
O.oo00 
O.oo00 
O.oo00 

09.5347 
0.4653 
0.4650 
o.oO01 
o.ooo5 

PERCEWT o f  TOTAL #IsL 
O.oo00 
O.oo00 
O.oo00 

w.5347 
0.4653 
0.4610 
o.Ooo1 
0.0003 

OOSES 
PERCENT OF TOTAL DOSE 

O.oo00 
0.0110 
O.oo00 

99.7349 
0.2541 

-0 0.2539 
-er. o.oo00 

o.oO01 

- __^. - -. 

DOSES 
PERQYT OF TOTAL DOSE 

O.oo00 
0.0242 
O.oo00 

99.7171 
0.25 
0.2583 
o.oo00 
o.ooo2 

DOSES 
PERCENT of TOTAL oo# 

O.oo00 
O.oo00 
O.oo00 

99.9998 
0.w02 
o.oO02 
o.oo00 
o.oo00 

DOSES 
PERQYT OF TOTAL DOSE 

O.oo00 
0.0106 
O.oo00 

09.4404 49 0.5592 



2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
L 
c 
L 
c 
L 

b 
4 
L 
4 
4 
c 
i 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

SO00 
BO 

lo00 
1700 
1300 
1100 
1500 
162s 
lloo 
1800 
zoo0 
220 
2500 
SO00 
750 

loo0 
lz00 
1300 
1400 
1500 
1625 
1700 
1800 
Moo 
ztoo 
250 
SO00 
A0 

lo00 
lz00 
1300 
1100 
1 5 0  
1625 
1700 
1800 
2000 
2200 
2500 
SO00 
EO 

1- 
lz00 
1300 
1400 
1500 
16ts 
1700 
18UO 
2000 
tto 
2500 
so00 
150 

1000 
1200 
1300 
1400 
1 5 0  ~ 

G f -  , 

1700 
1800 

0.lllE-13 
0.21oE-12 
0.121E- 12 
0.88X-13 
0 . m - 1 3  
0.67%-13 
0.601E- 13 
0 S2iL - 13 
0.C85E-13 
0 .L3% - 13 
0.36SE-13 
0.31R-13 
O.2bPE-13 
0 . m -  l i  
0.322E-12 
0 . 1 s -  12 
0.1%-12 
0.118-12 
0.1oLE-12 
0.916E-13 
0 . m - 1 3  
0 . m - 1 3  
0 . M - 1 3  
0.554€- 13 
0. i7lE - 13 
0.378E-13 
0.12SE-13 
0.657E-12 
0 . m - 1 2  
0.276E-12 
0.2m-12 
O.211E-12 
0 .1u -12  
0.16tE-12 
0.15R-12 
0.1%- 12 
O.113E-12 
0.9%-I3 
0.76s- 13 
0.2SZ-13 
0 . w - 1 2  
0 . m - 1 2  
0.20%-12 
0.17R-12 
0.158E-12 
0 . 1 e -  12 
0.122E-12 
0.113E - 12 
0.lOZ- 12 
0.851E-13 
0. R4E- 13 
0.583E-13 
0.195E- 13 
0 . m - 1 2  
0.153E-12 
O.ll2E-12 
0.97%-13 
O.MlE-13 
0.763€-13 
0.665E-13 
0.616E-13 
0.55s - 13 

0.263€-09 
0.3W-08 
0.Z33E-08 
0.173E-08 
0.1sz-08 
0.1%€-08 
0.ltoE-08 
O.1OSE-08 
0.978€-09 
0.6919-09 
0.749E - 09 
0 . w - 0 9  
0.526E-09 
0.1m-09 
0.59s-08 
0.3%-08 
0.261E-08 
0 . a - 0 8  
0 . W - 0 8  
0.17%-08 
0.157E-08 
O.lL6E-08 
0.133E-08 
O . l l l E - 0 8  
0.95z-09 
0 . m - 0 9  
0.276E-09 
0.521E-07 
0.71 1E - 08 
0.526€-08 
0.460€-08 
0 . w - 0 8  
@.561€-Q8 
0.317€-08 
0.zPcE-OU 
0.267E-08 
0.224E-08 
0.192E-08 
0.1%€-08 
O.WR-09 
0 . W - 0 8  
0.5%-08 
0.413€-08 
0.363E-08 
0.322E-08 
0 . m - 0 8  
0.2%€-08 
0.=-08 
0.21 5E- 08 
0.1a2E-08 
0.157E-08 
0.1%-08 
0. b74E- 09 
0 S O 7 E  - 08 
0.303E-08 
0.226E-08 
0.198E-08 
0.176E-08 
0.157E-08 
0.138E-08 
0.1295-08 
0.118€-08 

0. lads 
0.2bfE44 
O.lbSE* 
0.1m* 
O . M *  
9.s?E* 
I. 7 U e a  
5.USE43 
J . S o F E 4  
D.Sff+d3 
0 . u -  
O.bOlE43 
0.327E43 
0.11895 
0. sme4 
0.2lPE91 
0.162E+O( 
0.142€* 
0.126E* 
O.llZ* 
0 . W -  
0.91OE45 
0.828Eds 
0.691E43 
0.5%E- 
O.UISE43 
0.1RE93 
0.755E* 
D.LL3E9L 
0.32&* 
0.287E- 
0 . B -  
0.22%*01 
0.197€*0s 
0.183E* 
0.166E91 
0 . 1 3 9 E ~ n  
0.11%* 
0.9RE43 
0 . 5 L t E a  
0.5=+04 
O.WSE* 
0.257E* 
0 . m -  
0.201Ea 
O . l n E *  
0.1s&* 
O.lb7E95 
O.lUE95 
0.113E94 
0.976E43 
0.0OOE43 
0.295E93 
0.315E9C 
0.1m+ab 
O.lL1EG 
0.124€* 
0.11Q*Oc 
0.97%- 
0 .862€43  
0. motE93 
0 . m -  

2020 O . 3 9 u 4 2  
0.169€+(Y 
0.97224J 
0.71sE95 
0.621E4J 
O.%SE90 
0.4ME90 
O.UlE9J 
0.389E41 
0.352E90 
0 .29X93 
0.249€43 
0. *m43 
0.6A3€*02 
0. a9E* 
0.1b9E9L 
0.109E+(Y 
0.947E43 
0.S32E93 
0.m9J 
0.611E43 
0.592E+05 
0.536EN3 
0. USE45 
0.378E- 
0.303E95 
O . l O o E 9 3  
0.528€+01 
0.303€* 
0.2?2E* 
0.19y44 
0.1m44 
0.1WE44 
0.15oE+ob 
O.lZlE+(Y 
0.109E9L 
0.904E43 
0.760€93 
0.617E93 
0.203E43 
0.309€91 
O . Z Z S E 4 1  
0.165E44 
O.lU€+oL 
0.127E91 
O.llZ4C 
0.979003 
0.906E93 
0.82lE93 
0.684E93 
0.582E+03 
0.4&+03 
0.157E93 
0.212E+oc 
0.123E+OL 
0.902E+03 
0.786E43 
0.69lE43 

- - - -  0.613E43 
0.53&+03 



7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
1 1  
1 1  
11 
1 1  
1 1  
11 
11 
1 1  
1 1  
1 1  
1 1  
11 
12 
12 
12 
12 
12 
12 

I 2000 

2500 
SO00 
EO 
1000 
12m 
1300 
1 400 
1500 
1625 
ltoo 
1800 
K)o 
2200 
2500 
Sow)  

750 
1000 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
2000 
zzoo 
2SOO 
SO00 
750 
low) 
1200 
1300 
1COO 
1500 
1625 
1700 
1800 
zoo0 
zzoo 
2500 
SO00 

1W 
1200 
1 3 0  
lc00 
1 5 0  
162s 
1700 
1800 
2000 
zzoo 
2500 
5000 
EO 
lo00 
1 2 0  
1300 
1c00 

t 2 &) 5 .  

no 

le% 

0.W-13 
O.3BE-13 
0.317E-13 
0.10%- 13 
O.2blE-12 
0.1SlE- 12 
0.1 1 (E- 12 
O.%SE- 13 
0.M-13 
0.751E- 13 
0.6fSE-13 
0.W-13 
0.%9€- 13 
0.4%-13 
0 . N - 1 3  
0.312E-13 
0.10IE-13 
O.22SE-12 
0.131E- 12 
0.95%-13 
O.a37€-13 
0.737E- 13 
0.6%- 13 
O.S?lE-13 
O.S29€- 13 
0.47%-13 
0.400€-13 
0.W-13 
0.274€ - 13 
0.927E-14 
0.a-12 
0.2m-12 
0.m-12 
0.1m-12 
0.tSSE-12 
0.1m-12 
0.1zoE-12 
0.111E-12 
0.loaE-12 
0.W-13 
0.m-13 
0.570E-13 
0.190€-13 
0.116E-11 
0 . M -  12 
0.e-12 
0.421E- 12 
0.37N-12 
OS=-12 
0 . m -  12 
0.m-12 
0.231E-12 
0.1%-12 
0.167E- 12 
0.1uE-12 
0.4uIE-13 
0 ..I&%- 11 
0.857E-12 
0.w-12 
0.w-12 
0.478E-12 
0.bttE-12 

. .. . . . . . . -._- 

0 . a - 0 9  
0.85SE-09 
0.201E-09 
0.an-09 
O.4V3E-08 
0.293E-08 
0.218-08 
O.191E-08 
0.169E-08 
0.15lE-08 
0.1aE-08 
0.ltfE-Ob 
O.ll2E-08 
0 . w - 0 9  
0.81LE - 09 
O.MSE- 09 
O.241E-09 

0.2S8E-08 
0.193€-08 
0.1m-08 
0.1SlE-00 
0. 13SE-08 
0.11%-08 
0.11 1E-08 
O.1OlE-08 
0.855E-09 
0 . m - 0 0  
0.605E-09 
O.ZZSE-09 
0 . W - 0 8  
0.53SE-08 
0.m-08 
0.34%-08 
0 . M - 0 8  
O.27SE-08 
0. 24P- 08 
0.22SE-00 
0.205E-08 
0.1RE-08 
0.1(8E-08 
0.12lE-Ob 
0.43% - W 
O.2llE-07 
0.1s-07 
0 . W - 0 8  
0 . M - 0 8  
0 . m - 0 8  
0.621E-08 
0.YY-08 
0.504E-08 
0.6%-00 
0 . U - 0 8  
0.327E-08 
0 . U - 0 8  
0.922E-09 
0.2?2E -07 
0.1%-07 
0.117E -07 
0.102~-07 
0 . W - 0 8  
0 . m - 0 8  

0 . a - a a  

0.610E43 
O.SwE+03 
0.436€43 
0.160E95 
0.307E91 
0.182E91 
0. USE91 
0.119L91 
O.lOSE9) 
O . I D o E 9 5  
0.875E95 
0.767E- 
0 . m -  
0.58E93 
0.507E93 
0.41U45 
0.15493 
0.Z69E91 
0.161E41 
0.1m95 
0.106E91 
0.93R43 
0.8CoE43 
0.740003 
0.689E43 
0.629E93 
0.5UE43 
0. 459L95 
0.3m95 
0.140€43 
0.562E95 
0.3PE* 
0.2L7E95 
0.217E9) 
0.192€* 
0.17lE91 
0.151E91 
0.1-91 
0.128E91 
0.107E91 
0.924E93 
0.7SSE93 
0.2nE93 
0.131E45 
0.767E- 
O.%6E* 
0.4%E* 
O . W *  
0.387E91 
0.338€91 
0.314E91 
0.2BSE95 
0.23S91 
0.2oCE9c 
0.16SE9C 
0.574E93 
0.169E95 
0.987E91 
0.=* 
0.636€44 
0.56a9) 
0.497E44 

0.3T;lE43 
0.317Ea 
0.255E4J 
0 . W 4 2  
O.ZlCE* 
0.121Ea 
0.239€43 
0 . 7 7 5 E 4  
0.68lE4 
0.6aSE45 
0.526Ea 
0.48&*(0 
O.UlE45 
0.366E4-3 
0.312E4-3 
0.t5Q45 
0 . m -  
0.181E44 
0.105E9L 
0 . m -  
0 Am93 
0.592E4-3 
0. St5E95 
0.b58E95 
0.42SEm 
0.385E90 
O.UlE93 
0.2TK43 
O . z Z o E 9 5  
0.7U€+ot 
0.3ESE- 
0 . m -  
0. 163E95 
0.142f45 
0.125E9L 
O.llOE9L 
O . % 2 E 9 0  
0 . m 9 5  
O.W#E* 
0.6m*(O 
0.569E93 
0.4SBE93 
0.1S2E~ 
0 .929E4  
0 . 5 3 3 E 4  
0.389€* 
0.338E*(u 
0.297E91 
0 . 2 6 2 f 4  
O.t28E* 
0.211E95 
0.191E+04 
0.15BE45 
0.13&€+04 
0.108E+Oc 
0.352E45 
0.12645 
0.=* 
0.503E+01 5 1 O . W € * ( u  
O.sLw+(y 
0.339€* 

1 
1 
'I 

1 
1 
1 

- I  
1 

f 



1300 
1400 
1500 
1625 
1700 
1800 
2000 
2200 
25 00 
S O 0  

RA-228 2.S-07 1 . M - 0 8  2.JOE-59 1 .%E- d028 
RA-221 2. SLE -07 1.e-08 2.5%-W l.N-08 
RA-228 2.25E-07 1.30E-08 Z.ilE-09 1.m-08 
RA-228 1.97~-07 1 .1R-08 2.m-09 1.w-08 
RA-220 1.82E-07 1.05E-08 2.m-w 1.U-08 
RA-228 1.6SE-07 9.51E-09 2.m-w 1.15E-08 
RA-22B 1.3&-07 7.a-09 1.7%-00 9 . m - w  
R A - a  1.m-07 6.7&-09 1.e-w 8.39E-W 
RA-228 9.e-08 5 . G - a 9  1.u-00 6.87E-00 
RA-228 S.21E-08 1.SSE-39 , 6.a-10 2.M-09 

GRWND-LEVEL CHl/O VALUES FaR RA-ZM AT V U I Q I S  D1Sf-S IN W H  =ASS OlRECTIQl 

DISTANCE 
(#TERS) 

750 
1000 
1200 
1300 
1100 
1500 
1625 
1700 
1800 
2000 
2200 
2500 
5000 

750 
1 OM) 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
2000 
2200 
2500 
5000 

Y YNY Nu w Y ysv N SSU 

0.678E-OS 
0.393E- 05 
0 . m - 0 5  
0.25z - 05 
0 . m - 0 5  
0.197E-05 
0.1m-05 
0.16(#-05 
0.145E-05 
0.121E-05 
0.103L-05 
0.8uE-06 
0 . m - 0 6  

0.4*6E-05 0.3NE-05 
0.2%€-05 0.201E-05 
O.19OE-OS 0.147E-0s 
0.166E-05 0.128-05 
0.146E-05 O.ll3E-05 
0.13oE-05 0.waE-06 
0.11x-05 0.87OE-06 
0.105E-05 0.805E-W 
0.951E-a6 O.R&-06 
0.mE-06 0.605E-06 
0.676E-06 0.515E-06 
0.544E-06 0.41cE-M 
0.185E-06 0.137E-06 

0.53SE- 05 
0.308E-05 
O.225E-05 
0.1%-05 
0.1RE-05 
0.152E-8 
0.132€-05 
0.122€-05 
O.1llE-05 
0.919E-06 
0.781E-06 
0.627E-06 
0.207E-06 

0.109E-w 0 . m - 0 5  
0.627E-05 O.b65E-05 
0.458E-05 0.311E-05 
0.399E-05 0.297E-05 
0.3%-05 0 . U - 0 5  

o.zb9E-05 0.ZotE-05 
0.24%-05 0.187E-05 
0.25E-05 0.lmE-05 
0.187E-05 O.141E-05 
0.15%-05 0.120E-05 
0.127E-05 O.%7E-M 
0.41%-06 O.32CE-06 

0.309€-05 0.iwE-Os 

0. bS9E -05 
O.254E-8 
0.186E-05 
0.162E-05 
0.143E-05 
0.l27E-05~ 
0.llOE-05 
0.lOtE-05 
0.92SE-06 
0.m-06 
0.655E - 06 
0.527E-06 
0.115E-06 

0.434E- 05 
O.tSlE-05 
0.18CE-05 
O.lb(K-05 
O.14lE-05 
O.12SE-05 
0.109E-05 
0.101E-05 
0.91 1E - 06 
0.T57E-06 
0.61LE-06 
O.Sl8E-06 
0.1nE-06 

. . ._ 
S SSE SE ESE E .  ENE L YNE 

0.373E-05 
0.21 7 E -  05 
0.15% -05 
0.13%-05 
0.122E-05 
0.109E-05 
0.948E-06 
0.8TIE-06 
0 . W - 0 6  
0 . U - 0 6  
0.565E-06 
0.455E-06 
0.1%-06 

0 . m - 0 5  0.192E-Os 0.248E-04 O.22lE-DI, 0.t31E-04 
0.46oE-05 0.11oE-04 0.142€-Oc 0.127E-04 0.133E-04 
0 . B - 0 5  0 . M - O S  0.104E-06 0.9%-05 0.971E-05 
0.293E-05 0.6%-05 0.m-05 0.81Q-05 0.8C6E-05 
0.258E-05 0.613E-05 0 . m - 0 5  O.7llE-05 0.743E-05 
0.22aE-05 0.542E-05 0.m-05 0 . e - 0 5  0.6%-05 
0.1%-05 0.471E-05 0.6lOE-05 0 . W - 0 5  0.S73E-05 
0.lsCE-05 0.4%-05 0 . W - 0 5  0.507E-05 0 . m - 0 5  
0.167E-05 0.39CE-05 0.509E-05 0.45%-05 0 . W - 0 5  
0.138E-05 0.326E-05 0 . m - 0 5  0.381E-05 0.m-05 
O.ll8E-05 0.277E-05 0.35%-05 0.324E-05 0 3 % - 0 5  
0 . w - 0 6  0 . m - 0 5  0.288E-05 0.tbOE-05 0.2m-05 
0.315E-06 O . 7 2 7 E - 0 6  O.%5E-06 0 . W - 0 6  0.91aE-06 
OPTIONS YLECTED FOR WlSE Aw I Y T W  CALQlUTlCUS 

0.185E-04 
0.107E-u 
0.ASE-05 
0.68SE-05 
0 . W - 0 5  
0.535E-05 
0.U7E-05 
0.4UE-05 
0.392€-05 
0.326E-05 
0.278E-05 
0.224E-05 
0.757E-06 

0.129E-04 
0.746E-05 
0.S48E-05 
0.4tpE-05 
O.421E-05 
0.374E-05 
0.327E-05 
0.303E-OS 
O.274E-05 
0.229€-05 
0.195E-05 
0.157E-05 
0.5WE -06 

CALCUUTIOYS ARE WADE FOR THE MXIIULLY-EX~XED IYDIVIDW. 
TABLES FOR EACH NUCLIDE L l S T l N G  DOSES BY ORGAN A)ID PATHNAY AT EACH ENVIROWENTAL LOCATION ARE OIITTED. 
ENVIRONMENTAL COUCENTRATIWS AND INTAKE RATES BY IUN FOR EACH NUCLIDE ARE WITTEN UNFWUTTED ON UNIT 25. 
DOSE SUWIARY TABLES ARE PRINTED 
M R K l N G  LEVELS ARE CALCULATED FOR RN-222 I F  I T  IS IN THE Sam= TEM 
ORGAN NAMES ARE INPUT 

AREA ,i;c 
CCLWN RW 

M Y  OF AREA S S W I Y G  PLANT 
NO. MEAT AIIIMLS Yo. MILK CATTLE F M D  aopf W T E R  AREA W W L A T  I ow 

f 

(SOUARE MTERS) 
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0 
1 
0 
0 
0 
F 

0 

0 

0 
0 
0 
0 
0 
0 ORCAY 

0 
Y BODY 
R MR 
ENDOST 
THYROID 
BREAST 
*WL* 
s YALL 
IN1 U L L  
LIVER 
PANCREAS 
KIDNEYS 

1 

AREA 

DIRECT ION 

0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

f 'r p ' - 1  I 

TOlAL,VECET.MLE FOQ) PRaDUCED (KG PCR YEAR) 

IUDIOACTIVE DECAY COlSTANT (PER DAY) 
ENVIRCUMEYTAL DECAY eOlSTAYT--WRFACE (PER DAY) 
ENVIROUWEYTAL D E U Y  001STANT--UATER (PER DAY) 
AVERAtE flUCIlQl OF ANINAL'S DAILY IYTAlf OF NUCLIDE WICH APPEARS In LMll 1 W 11LX (DAYS/L) 

LIST O f  INPUT DATA FOR IUCLIDE RA-m 

~RACTIOY OF UINAL'S DAILY INTAKE OF NUCLIDE wicn APPEARS IN EACH ffi 01 FLEW (DAYS~KG) 
CCJICENTRATION FACTOR FCSI UPTAKE OF ULIDE  FRO^ miL rca PASTURE AJO KYUE 

(IN PCI/KG DRY UEIGHT #I KI/XG DRY SOlL) 

(!N ?CI/rC YT *EIGHT PER PCI/KG DRY SOIL) 
ccWQYTZATIcY FACTOR FOR UPTAKE OF NJCLIDE FR# SOIL BY EDl8LE PARTS OF 

GI UPTAKE FRACTIGN (INIUUTlOU) 
G I  UPTAKE FRACTION (IYCESTlON) 
PARTICLE SSZE (WICS(3YS) 
#)LuBI L I TY cuss 

DOSE CQlVERSIol FMTaS 
IYHALAT ION INGESTION SJW€RSIoI IN AIR S S F A Q  -E 

(REMS~ICII~IE)(RD(S/WItR~IE) (RW-QIBIC a/ (RB6-samE w 
MICROClRIE-HR) II-IE-HR) 

0.477E91 
0.2nE+01 
0.241E- 
0.6TIE90 
0.681EW 
0.267E42 
0.677E90 
0.488E90 
0.85R90 
0.45 1 E 9 0  
O . U O E 9 0  

DISTANCE 
(METERS) 

750 
1000 
1200 
1300 
1400 
1500 
162s 
.1m 
1800 
2000 
2200 
z o o  
5000 

750 
1000 
1200 
1300 
1400 
1500 
1625 

la00 
2000 
2200 

imo 

2 - 7  z o o  c 

0.144E91 0 . W - 0 7  0.ZPSE-10 
0.242E91 0.000€90 O.ooaE90 
O.21SE+O2 0.3fSE-08 0.563E-11 
0.581 E 4 0  0.00440 O . o o o E 9 0  
0.581E40 0 . m - 0 6  O.2lCE-00 
0.581E40 O.SS5E-08 0.563E-11 
0.585E*00 O.OOOE90 0.00490 
0.369E90 0.00490 O . O o 4 9 0  
0.395E90 0 . W 4 0  0.00490 
0.332Ea O.OoaE90 O.OOOE90 
0.338€*0 0 . m -  0.00490 

CoYCEYTRATIollS AJQ IYtAn RATES FOR RA-228 
AIR QYCEWTRATIOY CRQlO -1RATIQl IWbEETIQ 1nm 
(CURIES/QWIC METER) ( a I E S / W E  lYTER) <KI/EM) 

0.108E- 12 
0.237E-12 
0.17bE-12 
0.1s2E-12 
0.134E- 12 
O.1lR-12 
0.1o&E-12 
O.%3E-13 
o.a7&~-13 
0.m-13 
0.621E-13 
O.SO1E- 13 
0.171E-13 
0.26%-12 
0.1%-12 
0.11LE- 12 
0.m-13 
0.880E- 13 
0.781E-13 
0.682E-13 
0.632E-13 
0.m-13 
0. 478E- 13 
0 .box - 13 
0.328E- 13 

0 . m - 0 8  
0 . m - 0 8  
0 . W - 0 8  
0 . W - 0 8  
o.2m-os 
0.242E-08 
0.213-08 
0.198E-OB 
0.18lE-08 
0.1 S3E -08 
0.1s-08 
0.1OsE-08 
0 . m - 0 9  
0.512E-08 
O.UKE-08 
0.220E-08 
0.2ocE-08 
0.178E-08 
0.15%-08 
0.14oE-08 
0.1%-08 
0.11%-08 
0.101E-08 
0.867E-09 
0.71 1E- 09 

O . W *  
0.288E91 
0.215€*0s 
O.loQ+01 
0 . 1 W  
0.151E9) 
0.1- 
0.124€+04 
0.113E95 
O.gSsL93  

0 . B -  
0.675E95 
0.2SlE93 
0.319E91 
O.lOoE* 
0.1b2E4L 
0.12SE95 
0.111E9L 
0.99OE43 
0.87ZE93 
0.812E93 
0.741 E 9 5  
0.627E43 
0.9bOE93 
O.U3E43 

0.2fOdE-09 I 

0.zoo(K-01 

0.2OoOE90 
0.2OOoE90 
0 . 1 ~ 9 1  

Y 

SUBMERSION l N  IUTER 
(REMS--IC U/ 
MI CROCJR 1 E - KR) 

0.712~ 10 
0. oooE+oo 
0.89oE-11 
0.000E90 
0.516E- 09 
0.8ooE-11 
O . O O O E 9 0  
O.OOOE90 
o.oooE+o 
0. oooE+oo 

INMUTION INTAP 

0.328E9L 
O.l#)E*OS 
O.lCOE*oC 
O.lttE+ob 
0.108E91 
0.95SE93 
0.83SEd3 
O.mE* 
0.7WE93 
0.586E93 
0.499€+03 
O . L o 2 E 9 3  
O.lXE*(u 
O.Zl&*OS 
O.lUE+W 
0.91%+03 
0.802E93 
0. M 7 E a  
0.627E93 
O.uBE93 
0.507E9J 
O . L 6 ( # 9 3  
0.38&+05 
0.327~- 
0.263E93 
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6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

/ 8  
8 

l a  

1 :  8 

zoo0 
2200 
2500 
SO00 

750 
1000 
::CO 
!:W 
I G O  
150 
1625 
1700 
1800 
2900 
2230 
2500 
SO00 
750 
low 
1200 
1300 
140 
1500 
1625 
1Too 
1800 
2004 
tzoo 
250 
SO00 

?SO 
loo0 
1200 
1300 
1400 
1500 
1625 
1 7 0  
1800 
zoo0 
ZMO 
2500 
5000 

750 
loo0 
120 
1300 
1cw 
1500 
1625 
1mO 
1800 
2000 
2200 
2500 
5000 

750 
loo0 

',2-. 
Q@Y 
1- 
1 5 0  

RA-228 
u-228 
OA- 228 
u-228 
M-228 
u-22a 
RA-228 
RA-228 
RA-228 
iu-223 
u--a 
iu-?a 
RA- 228 
RA- 228 
RA-228 
RA-tzB 
RA-ztb 
RA-22a 
RA-228 
RA-228 
RA-228 
RA-z28 
RA-228 
iu-228 
RA-228 
RA-22a 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-ZZB 
RA-22a 
RA-228 
RA-228 
RA-228 
RA- 223 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-m 
RA-228 
RA-228 
RA-m 
RA-228 
RA- 228 
RA-228 
R A L A - 2 2 8  
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
ru-228 
RA-228 
RA-228 

1.51E-08 
7.24E-08 
5.a-38 
1.95E-08 
2.6LE-07 
1.5s-07 
1.12~-07 
9.m-an 

7.63E-08 
6.65E-38 
6. 16E-08 
5.58E-08 
4.u-08 
3.95E-08 
3.1%-08 
1 .DSE-08 
2.61E-07 
1.51E-07 
1.llE-07 
9.65E - 08 
8.aE-c8 
7.5lE-08 
6.SfE-08 
6.W-08 
5.4%-08 
4.s-08 
3.8&-0s 
3.1Z-08 
l.W-08 
2.25E-07 
1.31E-07 
9.5%-08 

7.37E-08 
6.%-08 
5.71E-08 
52%-08 
4.m-08 
4.m-08 
3.a-08 
2.72E-08 
9.27E-09 
4.a-07 
2.77E-07 
2.e-07 
1.m-07 
1.55E-07 
1.m-07 
1.20~-07 
1.11E-07 
1 .OW07 
8.34-08 
7.m-08 
5.fOE-08 
1.9OE-08 
1.w-06 
6.M-07 
4 .=E -07 
4.21E-07 
3.m-07 
3.26E-07 

a.bi~-oa 

a m - =  

4.a-09 
4.lZ-09 
3.35E-09 
1.12-00 
1.52E-08 

6.b7E-09 
5.m-09 
4.w-09 
4.s-00 
3.s-09 
3.s-09 
3.21E-09 
2.67E-09 
2.m-09 
l.M€-W 
6.DZ-10 
1 .SaE-M 
1.m-09 
6.37E-09 
5.fSE-00 
4.m-09 

.4.32E-09 
3.m-09 
3.49E-09 
3.W-09 
2.a-00 
2.2%-09 
1.m-09 
5.97E-10 
1.m-08 
7.SlE-09 
5.52E-09 
4.82E-09 
4.24E-09 
3.7&-09 
3.29E-09 
3.w-09 
2.76E-09 
2.w-09 
1.96E-09 
1.s-09 
5.u-10 
2.7&-08 
1.59E-08 
1.17E-08 
1.m-08 
8.93E-09 
7.91E- 09 
6.89E-09 
6.38E-09 
5.m-09 
4.80E-09 
4 .W-09  
3.2sE-09 
1 .m-w 
6.S-08 
3.m-08 
2.m-08 
2.43E-08 
2.1%-08 
1.88€-08 

a m - w  

1.a-00 
1.11E-09 
9.71E-I0 
4.m- 10 
1.a-09 
1 .m-w 
1.1s-09 
1.w-09 
9.65E-10 

8.m-lo 
7.W-10 
7.45E- 10 
6.m-10 
6.W-10 
5.31E-10 
2.57E-10 
1.53E-09 
1.12E-09 
9.a-10 
8.71E-10 
8.07E-10 
7.51E-10 
6.91E-10 
6.a-10 
6.22E-10 
5.57E-10 
5.OSE-IO 
4.m-10 
2.14E-10 
1.57E-w 
1.17E-w 
9.m-10 

a m - i o  

a.w-io 
a.3o~-io 
7.m-10 
7.13E-10 
6.W-10 
6.42E-10 
5.75E- 10 
5.m-10 
4.S-10 
2.a-10 
Z . 7 7 E - 0 9  
2.w-09 
1.71E-00 
1.57E-00 
1.05E-09 
1.35E-09 
1 .tSE-W 
1.19E-09 
1.m-09 
1 .ooE-w 
9.1OE- 10 
7.98E-10 
3.85E - 10 
4 . s - 0 9  
3.22E-00 
2.67E-09 
2.45E-09 
2.u-w 

3.29E43 
2020 

6 .  !E-09 

2.1oE-09 2.m-08 

5 . a - 0 9  
4.m-09 
1.59E-09 
1.7UE-08 
1.m-58 
7.60E-09 
6.m-09 
5.m-09 
5 . H - 0 9  
4.u-09 
4 . B - 0 9  
3.95E-09 
3 . x - 0 9  
2.88E-09 
2 . s - 0 9  
8.M-10 
1 .&-a 
9.M-09 
7.m-09 
6.m-09 
5.m-09 
5.07E-09 
4.u-09 
4.1fE- 09 
3.m-09 
3.1s-00 
2.7&-09 
2.2cE-00 
8.11E-10 
1.4SE-08 

6.4%-09 
5.7lE-00 
5.07E-09 
4.w-09 
4.m-00 
3.m-09 
3 . e - 0 0  
2.m-00 
2 . a - 0 9  

7.57E-10 
3.w-08 
1.8OE-08 
1.34€-08 
1.m-08 
1.W-08 
9.26E-09 
8.1cE-09 
7.m-09 
6.89E-09 
5.80E-09 
4.m-09 
4.w-00 
1.e-00 
7.m-08 
4.1CE-08 
3.W-08 
2.67E-08 
2.35E-OS 54 

.a.m-w 

2.w-09 , 

3 . 3 W  
3 
5.m- 
1.m3 
1.6%43 
1.899a 
1 .Swa 
1 .m 
1 
1 .ma 
1 . E M  
1 .ma 
1 .&€a 
1.8&43 
1 .a43 
1 . M  
1.74E43 
1.- 
1 
1 .m 
1 .m 
1.71- 
1 .nE93 
1.71Em 
1 . m e a  
1.- 
1 .ma 
1 .-+a3 
1 .a43 
2.1- 
2. lma 
2.1- 
2.17E43 
2.1- 
2 . 1 w  
2.1&43 
2.1&43 
2 . 1 w  
2.15E43 

2 . 1 w  
2.1- 
3.- 
3.2493 
3.1- 
3.1a43 
3.1- 
3 . 1 m  
3.16E43 
3.16E- 
3.15E93 
3.1bE93 
3.1cE43 
5.13303 
3.m- 
4.42€43 
4 .ma 
4.3SE93 
L.33€+a3 
c .32€43 
4.30€93 

2. l s q  



11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
15 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
16 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
1s 
1s 
1s 
1s 
1s 
16 
16 
16 

1100 
1800 
2000 
2200 
2500 
SO00 
750 
lo00 
1 200 
1300 
1400 
1500 
1625 
1700 
1800 
2000 
2200 
2500 
SO00 
750 
loo0 
1200 
1300 
lC00 
1500 
1625 
1700 
1800 
2000 
22ao 
2500 
SO00 
750 

1000 
1200 
1300 
1400 
1500 
1625 
1100 
1800 
zoo0 
220 
zs00 
SO00 

750 
1000 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
2000 
2200 
2500 
SO00 

750 
lo00 

- i . > ~ l 2 0 0  

u-220 
RA-228 
u-228 
RA-PI) 

RA-228 
RA-m 
u- 22a 
RA- 22B 
RA-228 
M-228 
RA-228 
RA-m 
U-22a 
RA-228 
RA-220 
UA- 220 
RA-m 

R A - z a  
RA- 228 
RA-220 
RA-220 
RA-220 
RA-220 
RA-220 
RA-220 
RA- 220 
RA-228 
RA-228 
RA-UB 
lu-228 
u - a  
RA-22s 
R A - a  
RA-228 
RA-228 
RA- 228 
RA-220 
RA- 220 
u-228 
RA- 228 
RA- 22a 
RA-228 
RA-22a 
RA-m 
RA-220 
RA-228 
RA-228 
RA-228 
RA-220 
RA-220 
RA-220 
RA-220 
RA-220 
RA-220 
RA-220 
RA-220 
RA-220 
ru-228 
RA-220 
RA-UI) 

RA-220 

u - u a  

2.W-07 
2.62E-07 
2.5%-07 
1 .%E47 
1.6%-07 
1 . X - O 7  
& . X E - . X  
1 . ox - -x 
1 . m - J 7  
6.U-07 
5 . e - 0 7  
4.m-07 
4.m-07 
3.6% - 07 
3.3R - 07 
3 .07E-07 
2 . S - 0 7  
2.W-07 
1 .TJE-07 
S.m-08 
1 .?3€-06 
7 . M - 0 7  
5.60E-07 
4 . m - 0 7  
4 . 2 s - 0 7  
3 . m - 0 7  
3.3OE-07 
3.m-07 
2.m-07 
2.U)E-07 
1.95E-07 
1.37E-07 
5.a-08 
1.B-06 
7.m-07 
5.a9E-07 
5.14-07 
4 . m - 0 7  
3.W-07 
3.&-07 
5 . m - 0 7  
2.m-07 
2.rn-07 
2.W-07 
1 .&-or 

1 .llE-06 
6.W-07 
4.73E-07 
4.12 -07 
3 . e - 0 7  
3.22E-07 
2.81E - 07 
2 .#E - 07 
2.W-07 
1.0%-07 
1.67E-07 
l.%E-07 
4.54€-08 
7.m-07 
4 . 5 4 - 0 7  
3.m-07 

5.'58E-08 

1 .a€-= 
1.5lE-08 
1.m-08 
1.1s-08 
9.6lE-09 
?.7lE-09 
2.52E-09 

4.m-08 
3 . a - o a  
3.13E-08 
2.7SE-08 
2 . e - 0 8  
2.11E-W 
l.%E-08 
1.m-08 
1.&-08 
1.24E-08 
9.m-09 
3.2s-09 
7.u-OS 
4.4lE-08 
3.m-08 
2.8lE-08 
2.47E-08 
2.laE-08 
1.m-08 
1.W-08 
1.5%-08 
1.32E-08 
l.lZ-08 
9.m-09 
s.=-09 
8.OOE-OE 
4.a-08 
3.m-08 
2 . a - 0 8  
2.5s-08 
2 . a - 0 8  
1.m-08 
1 .ab€-08 
1.67E-08 
1.S-08 
1.1s-08 
9.m-09 
3.W-09 
6.41E-08 
3.71E-08 
2.m-08 
2.37E-08 
2.wE-08 
1.85E-08 
1.62E-08 
1.50E-08 
1 .%-a 
1.1%-08 
9.w-00 
7.76E-09 
2.m-09 
4.47E-08 
2.5%-08 
1.m-08 

a.6oE-oa 

1.m-09 
1 . a - 0 9  
l . m - 0 9  
l.55E-09 
1 .e -09  
1.2%-00 
5.m-10 
5.m-09 
s.mE-09 
3.m-09 
s.a-09 
2.m-00 
2.5%-09 
2.3s-00 
2.m-00 
2.w-09 
1.9lE-00 
1.m-09 
1.519-09 
7.1zE-10 
5.w-00 
4 . e - 0 9  
3.u-09 
3.w-09 
3.11E-00 
2 . a - 0 9  
2 . u - 0 9  
2.w-09 
2.m-09 
2.14E-09 
1.w-00 
1.m-09 
8.~-10 
6 . e - 0 9  
4.m-09 
3.m-09 
3.M-09 
3.m-09 
3.13E-09 
2.m-09 
2.nE-00 
2.5%-09 
2.31E-09 
2.14-09 
1 . u - 0 9  

6.M-09 
4.w-09 
4.1OE-09 
3.m-00 
3 . m - 0 9  
3.2SE-09 
2.m-09 
2.w-09 
2.m-09 
2.LlE-09 
2.1s-09 
1.m-00 
9.25E-10 
4.91E- 09 
3.m-09 
3.w-09 

8 . 7 ~ - i o  

1 .BE-m 
1.m-08 
I.%€-08 
1.29E-I 
1 .m-08 
8.W-09 
3.laE-09 
9.13E-08 
5.3%-08 
3.353-08 
S . U - 0 8  
Lox-08 
2.m-08 
2 3 E - 0 8  
2.1s-08 
1 .m-08 
1.6%-08 
1 .e -08  
1.15E-08 
3.m-09 

4.bE-08 
3.59E-08 
3 . w - 0 8  
2.m-08 
2.47E-08 
2.1%-08 
2.OlE-08 
1 . a - 0 8  
1 .%E-08 
1.32E-08 
I .07E-08 
3.81E-09 

5.m-08 
3.m-08 
3.m-08 
2.91E-08 
2 . a - 0 8  
2.28E-08 
2.11E-08 
1.92E-08 
1.62E-08 
1 J9E-08 
1.13E-08 
4.w-09 
7.m-08 
4.m-08 
3.13E-08 
2.75E-08 
2.UE-08 
2.18E-08 
1.92E-08 
1.m-08 
1.m-08 
1.37E-08 
1.1&-08 
9.w-00 
3.SSE- 09 

4-P6E-3 2.95E- 5 
2.21E-08 

1, 

a x - m  

a .u -08  

4.2QE43 i 
4 . 2 E 4 3  
4.m- 

5.- 
5.1m 

5.11E+a 
5.1oE43 
5.m- 
S . O 7 E 4 5  
5.oLE43 
5.- 
5.- 
4.- 
6 . 1 M  
6.- 
6.05E93 
6.- 
6 .E-  
6.0aE4J 
5 .%+a 
5.m- 
5.- 
5.93003 

6.69E+C 
6.79€< 
6.76W 
6.74E+C 

L 



W I N D  TWARD 

1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 

FREQUENCY 

0.358 
0.329 
0.0!5 
0.020 
0.011 
0.060 
0.033 
0.030 
0.038 
0.056 
0.070 
0.094 
0.108 
0.103 
0.120 
0.117 

B 

A 

2.57 
1.46 
0 . n  
0.- 
1 .os 
1.14 
i .S 
0 . 7  
1.92 
1.35 
2.57 
1.45 
1.86 
1.59 
1.82 
2.83 

2020 
U)(D SP€EDt Fa EACH STABILITY CUSS 

B 

1.31 
0.00 
0 . n  
1.00 
1.32 
2.57 
1.00 
0.00 
2.86 
1.99 
2.43 
2.25 
2.03 
1 .m 
2.01 
2.49 

C 

2.00 
1.19 
0.n 
2.57 
0 . n  
1.16 
1.66 
2.17 
1.67 
1.49 
1 .a 
1 .u 
2.43 

2.33 
2.% 

1 .m 

(BETERS/SEC) 
D 

1 .a 
1.27 
0.99 
0.84 
1.07 
1.52 
1 .u 
1 .sa 

1 .bo 
1.63 
1 .w 
1.62 
1.30 
1 .u 
1.92 

2.1a 

W I N D  DIRECTICUS ARE MWBERED COWTERCLOCIYISE STARTING AT 1 FOR D E  m T H  
FREQUENCIES OF WIND DIRECIIOUS ALP, TRUE-AVERACE W I # )  SPEEDS 

WIND TOYARD 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

FREWENCY 

0.058 
0.029 
0.016 
0.020 
0.041 
0.060 
0.033 
0.030 
0.038 
0.056 
0.078 
0.094 
0.108 
0.103 
0.120 
0.117 

A 

2.57 
1.98 
0 . n  
1.13 
1 A 5  
1.60 
2.12 
0 . n  
2.w 
2.41 
2.57 
1.97 
2.63 
2.53 
2.57 
2.97 

E 

1 .C9 
1.06 
0.85 
0 .  n 
0.83 
1.01 
1.01 
1.20 
1.17 
1.07 
1.13 
1.16 
1.21 
1.03 
1.16 
1.58 

F 

0.81 
0.77 
0 . n  
0 . n  
0.77 
0.77 
0 . n  
0.77 
0.94 
0.81 
O.n 
0 . n  
0.78 
0.79 
0.82 
0.80 

WIYD SPEEDS FCR EAC3 STABILITY C U S S  
(#TERS/SEC) 

B 

2.57 
0.00 
0.77 
1.36 
2.05 
2.51 
1.36 
0.00 
3.02 
3.10 
2 . n  
3.05 
2.89 
2.57 
2.57 
2.86 

C 

2.35 
1.67 
0.n 
2.57 
0.n 
1 .R 
2.57 
2.81 
2.34 
2.52 
2.63 
2.47 
3.57 
2.32 
3.10 
3.19 

W I N D  DIRECTlOlS ARE YU(BERED CDUYTERCLOONISE STARTING AT 1 FOR WE rOQTH 

ESTIMATED RADIQlUUIDE CDYCENTRATIOWS 
NUCLIDE . A I R  COlCEY DRY DEP RATE YT DEP RATE 

( P C I / W 3 )  (PCI / W 2 / S )  (PCI /OPUS) 
D I STANCE 
(METERS) 

750 
1000 
1200 
1300 
1600 
1500 
1625 
1700 
1800 
?006 

2500 
GOO" 

RA-228 
RA-228 
RA- 228 
RA-228 
RA-228 
RA-228 
RA- 228 
RA-228 

RA-228 
RA-220 
RA-220 

y p  

4.W-07 
2.37E - 07 
1.7CE-07 
1.52E-07 
1.34E-07 
1 * 19E-07 
1 .WE-07 
9.63E-08 
8.74€-08 
7.m-08 
6.21E-08 
5.OlE-08 

2.35E -08 
1 .w-08  
1 .ooE-08 
8.75E-09 
7.71 E -09 
6.85E-09 
5.98E-09 . 

5.54E-09 
5.ox-09 
4.m-09 
3.5BL-09 
2.88E-09 

2 . a - 0 9  
1.95E-09 
1.62E-09 
1.4%-09 
1 .w-09  
1.2%-09 
1.1%-09 
1.13E-09 
1.07E-09 
9 . s - 1 0  

7.62E-10 
a . a - i o  

D 

2.B 
1.86 
1.x 
0,- 
1.49 
2.22 
2-01 
2.23 
2.71 
2.52 
2.46 
2.73 
2.76 
2.39 
2.22 
2.80 

E 

2.19 
1.52 
0.95 
0.n 
0.96 
1-38 
1 A1 
1.75 
1.67 
1.59 
1.65 
1 .TI 
2.03 
1.56 
1 .R 
2.27 

W DEP RATE 

F 

0.86 
0.77 
0.77 
0.n 
O.n 
0.n 
0.n 
0.77 
1.22 
0.88 
0 . n  
0.77 
0.79 
0.82 
0.92 
0.86 

2.61E-08 
1 . s - 0 8  
1.16E-08 
1 .OZE-08 
9 . m - 0 9  
8.16E-09 
7.17E-09 
6 . e - 0 9  
6.10E- 09 
5.16E-09 5 6 
4.45E-09 
3.65E-09 

t 

0.n 
0.77 
0 .  n 
0 . n  
0 . n  
0.n ' 
0.77 
0.n 
0.n 
0.n 
0 .  n 
0.n 
0.n 
0.n 
0.n 
0.n 

5 

0.77 
0.n 
0 . n  
0.n 
0.n 
O.n 
0.77 
0.n 
0.n 
0.77 
0 . n  
0.77 
0.77 

- 0 . n  
0.n 

0.n 1 

EFF REL U T E  

(PCI /S)  

3 . w 9 3  
3.uE+G3 
3.33393 
3.339i.3 
3.32503 
3.32543 
3.31E*S 
3.31W23 
3.30003 
3.2QE4.23 
3.29f43 
3.28E43 



. 2  
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
L 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 

I 

3.21E95 
1.64€45 
1.ma 
1 .ea 
1 .ea 

750 
lo00 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
Zoo0 
2200 
2500 
5000 
EO 

lo0 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
2000 
2200 
2500 
5000 
IS0 

loo0 
1200 
1300 
ls00 
1500 
1625 
17W 
1800 
2000 
2200 
a00 
5 0 0  

750 
loo0 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
2000 
2200 
2500 
5000 
750 

1000 
1200 
1300 
1 COO 
1500 
1625 

1800 
a @ul 

l.?lE-08 
2.m-07 
1.56E-07 
1.W-07 
9.m-08 
a.a0€-08 
7.8lE-08 
6 . a - 0 8  
6.m-08 
5.m-08 
4.m-08 
4 . m - 0 8  
3.2&-08 
1.11E-08 
2.1Q-07 
1.21E-07 

7.m-08 
6 . X - 0 8  
6.OlE-08 
5.2K-08 
4.SE'08 
4.3%-08 
3.65E-08 
3.1UE-08 
2.4%-08 
8.26E-09 
3.B-07  
1 ASE-07 
1 . 3 6 ~ 0 7  
1.1&-07 
1.W-07 
9.W-08 
7 . a - 0 8  
7.3s-08 
6.m-08 
5.m-08 
4.71 E -08 
3.m-08 
1.2SE-08 
6.57E -07 
3.m-07 
2.76E- 07 
2.m-07 
2.11E-07 
1 .ME47 
1.62E-07 
1.5OE-07 
1.U-07 
1.1K-07 
9.w-08 
7.m-08 
2.52E-08 
4 .&E-07 
2.W-07 
2. ME-07 
1.79E-07 
1.W-07 
1 .&-07 
1 .ztE-07 
1.13~-07 
1 .OzE-O? 

8m-a 

9.W-10 
1.55E-08 
8.%€-09 
6.59E-09 
5.nE-09 
5.w-00 
4.5oE-09 
3.m-09 
3 . u - 0 9  
5.34-09 
2.7SE-09 
2.m-09 
1 . a - 0 9  
6.m-10 
1 .21E-Ob 
6.m-00 
5.llE-09 
4.4SE- 09 
3.91E-09 
3.(6E-w 
3.m-00 
2 .m-00 
2.5s-09 
2.1oE-09 
1.m-00 
1.43€-00 
4.75E-10 
1.85E-08 
1.m-06 
7.w-09 
6.m-09 
5.w-09 
5.27E-W 
5.5%-09 
4.2SE-W 
3 . w - 0 9  
3.1%-00 
2.71E- 09 
2.m-00 
7.17E-10 
3.m-08 
2.1s-08 
1 .S%-08 
1 . s - 0 8  
1.21E-08 
1.0%-08 
9 .m-09 
8.64E-09 
7.81E- 09 
6 . e - 0 9  
5.SlE-09 
4.42E-00 
1 .45E- 09 
2.m-08 
1.61E-08 
1.18E-08 
1.03E-08 
9.07E-09 
8.W-09 
7.m-00 
6.4%-09 
5.m-09 

3.m- 10 
1.nE-09 
1.34-09 
1.m-09 
9.m-10 
9. :a- 10 
8.5fE-10 
7 . m -  10 
7.51E- 10 
7 .m-  10 
6.3%-10 
s.m-10 
5.w-10 
2.m-10 
1 . m - w  
8.m- 10 
7 . a -  10 
6.63E-10 
6.13E- 10 
5 .m- lo  
5.25E-10 
5.01E-10 
4.m-10 
4.m-10 
3.m-10 
3.3%-10 
1 .b&- 10 
1 . m - w  
1 . M - w  
9 .U-  10 
8.87E-10 
I.=-10 
7.6Z- 10 
7.018-10 
6 . e - 1 0  
6.m-10 
5.6%-10 
5.10E-10 
4 . u - 1 0  
2.12€-10 
2.w-09 
2.1s-09 
1.m-09 
1 . u - 0 9  
1.m-00 
1 . e - 0 0  
1.3lE-W 
1.25E-09 
l.l&-W 
1.OSE-W 
9.51E-10 
8.B-lo 
3.95E-10 
3.35E-09 
2.49E-09 
2.07E-09 
1.m-09 
1.76€-09 
1.m-09 
1.51E-09 
1 .u-w 
1.36E-09 

1 . w - 0 9  
1.m-08 
1.m-08 
7.W-00 
6.74E-00 
5.m-09 
5.35E-09 
i.71E-09 
c . 3 i - 9 9  
&.OlE-09 
3.3%-09 
2.92E-09 
2.39E-09 
8 . U -  10 
1 . s - 0 8  
7.8%-09 
5 . a - 0 0  
5.1 1E- 09 
4.S2E-09 
4 . a - 0 9  
3.w-09 
3.m-09 
3.m-00 
2.52E-09 
2.17E-w 
1 . m - w  
6 .w-10 
2.OlE-08 
1.1s-08 
8.m-00 
7.m-09 
6.m-09 
6.04E-09 
s.m-09 
4 .91E- 09 
4.4%-w 
3.BE-W 
3.22E-w 
2.62E-09 
9.m-10 
4.m-08 
2.3%-08 
1.m-08 
1.5SE-08 
1.37E-08 
1.22E-08 
1.07E-08 
9.89E-09 
8.99E-09 
7.m-09 
6 . U - 0 9  
5.2%-00 
l.bE-00 
3.12E-08 
1.W-08 
1.3%-08 
1.22E-08 
1 . e - 0 8  

57. ::E:: 
7.w-w 
7.2SE-09 



apTloy 

mTI oP~rou=o,l,0,o,0,,o,o,o, 
LIWO,NSTB=I,  NTTB.1 , W T B = l ,  fSU8B.1 .O, G S F A C d .  5 &END 

LCa 10 Y R L 4  ,NRU=lb, I D  I S160,200,5W, no, 1 ~ , 1 ~ ,  1300, 
GU 10 

1400,1S00,1625,1fCO,1800,2000,220Q,25OO,SO#) UWD 
P L W E  R I S E  
&CW PR.O.0 LEND 

&METE L l D = 1 0 0 0 ,  RR.102, ?A=285.O &Et@ 
METEOI(0LOCIQL OATA 

PHYSICAL STACK DATA 
1 
mils P n r O . 0  LEND 

U I Y D  FREWENCY DATA 
S i A R  

DEFAULT 
R A D I W U C L I D E  DATA 
1 
&RAD1 wcIC='U-uB', iSCL=U,AMAD*l . O , R E L = l . O  &.END 

A t  DATA 
aAQT FV=S0.0,0,50.3,FB=50.0,0,50.0,FM=50,0,50 LEWD 

AG ARRAYS 
F I L E  2 3 F A R U . 3 A T  
SKIP 5 
USER 
(1615) 
( 8 F 1 0 . 0 )  
PQPuUTIQl ARRAY 
F 1 LE Z4PaPA . D A l  
SKIP 3 
USER 
(Wl9,lX)) 
# I W Y T S  
ACCIDENT SCENARIO FOR BUG. 60 UITH 10% RELEASE 
DOSE CALKJLATED AT 750 #TERS. 
U.S. OOE FEED MATERIALS PRCWClIOI CENTER 

' *. 

Li? 

2020 
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1 
0 

0 

4 

J 
0 
9 
0 
0 
3 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
3 
0 
0 
0 
1 
0 

0 

0 

0 

1 
0 
0 
0 
0 

1 
0 

AVERACE AIR TEMPERAWE (DEG Io 
AVERAGE VERTItAL TEWERATLFRE GRAOIENT Of THE AIR (DEG VWETER) 

IN STABILITY CLASS E 
I N  STABILITY CLASS F 
IN STABILITY CLASS G 

RAINFALL RATE (UnEAR) 
HEIGHT OF LID (METERS) 
YL#BER OF STAClCS IN THE PLANT 

STACK INFOIUIATIOY-- 

STAaC #WBER 
5 4 1 2 

HEIGHT (METERS) O.oo00 
DIAHETER (METERS) O.oo00 
EFFLUENT VELOCITY (#TERS/SEC) O.oo00 
RATE OF HEAT MISSlOl (UL/SECOQ)) O . O o E 9 0  

S T A U  YUCL IDE RELEASE RATE 
RELEASE RATES FOR RADIORlCLlDES 

(WRIESTrEAR) 

285.0 

0.0m 
0.1090 
0.1455 
1a2.w 

1000 
1 

5 6 

1 RA-228 0.1poE+01 
P L W  DEPLETIQl MD DEPQSITIOl PARAMETERS 

WUCLIDE -VI TAT 1 CUAL DEPOSlTIQl VELOCITY SCAVEYGlYC EFFECTIVE DECAY CONSTANT 
FALL VELOCITY CDEFF I CIENl IN P L W E  
(KETERS/SEC) (#TERS/S€C) (l/SEC) (PER DAY) 

RA-228 O.Oo0 0.00058 0.31E-OS 0. oooE+oo 
FREQUENCY OF ATMOSPHERIC STABILITY CUSSES FOR EACH DIRECTIOl 

SECTOR FRACTION OF TIME IN EACH STABILITY C U S S  
A 6 C 0 E F 6 

1 0.0084 0.0055 0.0224 0.3792 0.4551 0.0928 0.0366 
2 0.0171 o.Ooo0 0.0342 0.3576 0.4263 0.1136 0.0512 
3 0.0101 0.0209 0.0310 0.3919 0.3192 0.0929 0.1w 
4 O.DL04 0.0245 O.OO80 0.3575 0.2441 0.1383 0.18R 
5 0.0318 0.0279 0.0240 0.2989 0.3028 0.1076 0.2071 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 

t> * J  

,? 7 

0.0105 
0.0398 
0.0163 
0.0392 
0.0321 
0.0188 
0.0157 
0.0439 
0.0413 
0.0311 
0.0446 

0.0108 0.0514 0.4737 0.2692 0.0650 0.05% 1 
0.0149 0.0408 0.5888 0.2077 0.0298 0.0692 
0.0000 0.0431 0.5458 0.25% 0 . W  0.0866 1 

0.0173 0. OX? 0.5479 0.2693 0.0523 0.0392 
0.0438 0 . w 1  0.4973 0.1871 0.0937 0.0819 
0.0375 0.0625 0.3270 0.2292 0.11w 0.2146 
0.0156 0.0190 0.2887 0.2958 0.1391 0.2261 
0.0257 0.0363 0 . m  0.3187 0.1465 0.1390 
0.0208 0 . w s  0.2368 0.wp1 0.1892 0.1383 
0.0191 0.0502 0.2805 0.4527 0.0988 0.0677.. 
0.0265 0.0418 0.3585 0.m5 0.0823 0.0419 ' 

FPEOUEUCIES OF WIND DIRECTIOIS AI0 RECIPROCAL-AVERAGED W I r )  SPEEDS 59 



2020 

Building 60 

Radium-228 

60 



I E A T  
MI LK 

ErWQRE WODE 
SBM AIR 
ELlPfACE 

IYW. 
InGEST. 

VECET. 
IEAT 
MILK 

EyImIffi 

uwIQ,llE WODE 
3uBll AIR 
=FACE 

INW. 
INCEST. 

VECET . 
Iw 

suimm 

nt u 

ICIDE 
EuBll AIR 
-FACE 

' SYImlNG 
' INHAL. 

INCEST. 
VEGET . 
E A T  
MILK 

.o.w-Ob 

.O.l229E-07 

.O.%OE-O? 
c o Y T R I w 7 1 ~  Of EaDoDulE -1 10 INT Iy i lL  # IsES 

hJlwAl om€(aEms) 
0 . m - 0 9  
0.1552E -0) 
0.looa-24 
0 . 1 a - 0 1  
0.129a-02 

.O.lZ9lE-O2 

.O.lOlE-06 

.O.7%1E-06 
COITRIBUTIOI OF m L  TO LIVER WSEL 

AmMl wsE(REms) 
0 . m - 0 9  
0.lnlE-QS 
0.1ooa-24 
0 . ~ - 0 1  
0.am-03 

'0.287% -03 
*0.4078E-O? 
*O .16= -06 

CQlTRIBUTIOI OF EXFOSRE IOOES TO PANCUEAS WSES 
MJUU WSE(RDIS) 

0.5%6€-09 
0.1224E-B 
0.1004-24 
0.lmE-01 
0.m-01 
'0.346SE-Ob 
.O.49l5E-m 
.0.2024€-0? 

MNTRIBUTIOI OF DBOSIRE loDES TO KIDIEYS DOSES 
Ayw #IsE(rws) 

0.aaE-00 
0 . 1 ~ - 0 5  
0.1OoQ-24 
0.1576E-01 
0.342%-Ob 

*O.WtX-OI 
*0.4855E-m 
.O.1099E-O? 

TOTAL DOSE TO EACH ORGNI TllRQKin ALL PATMUYS 
ORGAN #IsE(rws) 
u m y  0.1383€+02 
R W  0.1783€42 
E- 0.2229E93 
THYROID 0.266%-01 
BILEAS1 0.2m-01 
W L *  0.41 T W O 2  
s W L  0.1579E-01 
I N 1  WLL 0.1812E-01 
LIVER 0.9687E-01 
PANCREAS 0.1581E-01 
KIDNEYS 0.1579E-01 

WNTRIBUTaRS TO ORGAN DOSES 
PERCENT 

PANCREAS KIDNEYS E UBQ)Y R I U R  ElOOST THYROID BREAST %tl* S WLL I N 1  WLL LIVER &a . 
1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo loo.oo00 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo loo. 

Anww #)5ES( l lW)  

0.5488 
o.ooo1 
0 . m  2020 

ERCENT OF TOTAL #)# 

O.oo00 
0.- 
O.oo00 

92.uos 
7.15w 
7.1257 
0.0010 
0.0012 

PERCENT OF TOTAL #I# 
O.oo00 
O.OOl8 
O.oo00 

99.1012 
0 . m  
0 . m  
o.oo00 
o.ooo2 

PERCENT OF TOTAL #)5E 

O.oo00 
0.0077 
O.oo00 

99.m 
0.21% 
0.2192 
o.oo00 
o.ooo1 

PERCENT OF TOTAL DOSE 
O.oo00 
0.0117 
O.oo00 

w.m4 
0.2169 
0.2167 
o.oo00 
o.ooo1 



0 WUCLIDE 

rn-232 
tn-232 
rn-232 
111-252 
rn-232 
tn-232 
TH-232 
TH-232 
rn-232 
TH-232 
rn-232 

ORCAY . 

0.15dSL42 
0.17Ux92 
0.2229W3 
0 . M - 0 1  
O . ~ - O l  
0. 417U+OZ 
0.1sm-01 
0.18lat-01 
0.W7EE-01 
0.lSlE-01 ’ 

0.157%-01 

Mxllul LOCATIW 
calm m 

12 4 
12 4 
12 4 
12 4 
12 4 
12 4 
12 4 
12 4 
12 4 
12 4 
12 4 



1625 
1700 
1840 
zoo0 
2200 
2500 
5000 
750 
loo0 
,1200 
1300 
1- 
1500 
1625 
1700 
1800 
2ow 
tzoo 
a00 
S W O  

750 
1000 
1200 
1 5 0  
1400 
1 500 
1625 
1Iw 
1800 
K##) 
zzoo 
2500 
UKK) 

750 
lo00 
lz00 
1300 
1400 
1500 
1625 
1700 
1800 
ZOOQ 
zzoo 
a(#1 

S o 0  
750 

1 0 0  
1200 
1300 
lc00 
1500 
1625 
ltoo 
ls00 
2000 
2200 
2500 
SO00 

0.367E-12 
0.33%-12 
0.307E-12 
0.2%€-12 
0.?16€-12 
3. :73E-12 
1.lXE-13 
J. :z%-!l 
J. 766E - 12 
0 . m -  12 
0 . m -  12 
0.w-12 
0.3m-12 
0.33oE-12 
0.w-12 
0.2nE-12 
0.m-12 
0.1pSE- 12 
0.15n- 12 
0.522f-15 
0.13%- 1 1 
0 .M-12 
0.58SE-12 
O.S10€-12 
0.4511E-12 
0.396E-12 
0.M-12 
0.324- 12 
0 . s -  12 
0.240€-12 
o.#)sL-12 
0.1drSE-12 
0 . S - 1 3  
O.111E-11 
0 . u -  12 
0.615E-12 
0.1lZ-12 
0.363E-12 
0.m-12 
O.2alE-12 
0.a-12 
0.m-12 
0.191E-12 
0.16% - 12 
0.13sE-12 
0.b56E-13 
0.m-12 
0. LSOE- 12 
0.m-12 
0 . m - 1 2  
0.2%-12 
0.22%- 12 
0.197~- 12 
0.1SsE-12 
0.16SE-12 
0.138E- 12 
0.117E-12 
0.W-13 
0.32lE-13 

0.6%-08 
0 . e - 0 8  
0.589E-Oa 
0.49zE -08 
0.421E-08 
0 . M - 0 8  
0.119€-08 
0.2L6E- or 
O.l&€-07 
0.107E-07 
0.935E-08 
0 . m - 0 8  
0.nsE-08 
0 . M - 0 8  
0.5F8E-08 
0 . M - 0 8  
0.4%-08 
0.392€-08 
0.31%-08 
0. i 1SE-08 
0 . ~ 5 7 ~ - 0 7  
0.lSlE-07 
0.1 la-07 
0 . w - 0 8  
0 . e - 0 8  
O.??lE-08 
0.6?7€-08 
0 . M - O B  
0.572€-00 
0 . W - 0 8  
0.41Z-08 
0.336€-08 
0.120E-08 
0 -21 OE- 07 
0.12SE-07 
0.931E-00 
0.818E-08 
0.R5E-08 
0 . e - 0 8  
0.5m-08 
0 . 5 s - 0 8  
0.484€-08 
o.aEE-00 
0.35 1E-08 
0 . m - 0 8  
0.105E-08 
0.1 e- 07 

0.656E-08 
0.576E -08 
0.SltE-08 
o.cs?E-08 
0.403E -08 
0.375E-08 
0 .U2E - 08 
0.289E-08 
0 -24% -08 
0 .2OCE - 08 
0 . m - 0 9  

o.am-08 

DIRECTIONS .'MABERED CUJNTERCLOCIYISE STARTING AT 1 FOQ DUE NORTH 
PERCENT 0F.Y BODY DOSE BY EACH PATHYAY 

UyJ 

NUCLIDE PATHUAY ' DOSE(REWS) PERCENT OF TOTAL 

0. L3SP91 
0 . w -  
0.367E91 
0.306€4 
O.zdtE4L 
0.213E91 
0 . m -  
0.1s3E95 
0 . m -  
O.bbiE91 
O.SKE*OL 
0.514€* 
0.157E91 
O.alE* 
O . S R E 9 1  
0.339E41 
0 . m -  
0.2UE* 
0.19aE9L 
O.TOSE95 
0.16dE*Os 
0.9bU€* 
0.697Ea 
0.61OE9L 
0.S39E9c 
0.18CE*Os 
O.CZlE91 
0.39lE91 
O.Ss&* 
0.299E41 
0.2S7E91 
0 . m -  
0.746E95 
0.131E95 
O.TIzE* 
0. sm* 
o.so9E9c 
0.151 E*Ol 
O.imE* 
0.3sSE+04 
0.330E41 
0.301E*01 
O . M E *  
0.219€* 
0.179€+04 
0.657E93 
0.918E9L 
0.547€* 
0.408E4L 
0.3S9E+ 
0.31&E*(w 
0.20SE95 
O.ZSlE9C 
0.23JE* 
0.213E9L 
0.18o€+Oc 
0.155E94 
0.127E94 
0.471E+O3 

0.2ibL9L 
0.20&9L 
0.173€+Cy 
0.13%- 
0.157E9J 
0.107E95 
0.615E91 
O.bUILM4 
0.392E- 
O.X&*OL 
0.3040W 
0.265E4L 
0.2LfE4L 
0.222€9L 
O.ldSE*oL 
0.157E9L 
0. 126E9L 
0.11R9J 
0.112€+05 
0.642E4L 
0.470E9L 
O . W * ( Y  
0.36(#+04 
0.318E4L 
0.2nE4L 
0.257E95 
0.232E9L 
0.193€* 
0.164€44 
0.132E9L 
0.440€93 
0.89SEa 
0.517E9L 
0.38oE91 
O.33lE95 
0.292€+04 
0.2SPE95 
0 . a -  
0 . m 9 1  

O.l5a€* 
0.1W9L 
0.108E9L 
0.366E93 
0.62CE9L 
0.361E91 
0.265E9L 
0.232€* 
0.2OcE9L 
0.101E9L 
O.l%*(Y 
O.I46E+Oc 
O.laE9L 
0.1 1 1 E+Oc 
0 .%3E+03 
0.760€+03 

0.189E* ' 

640:f"" 
PERCENT OF DUSE FRW ALL NUCLIDES 



0 

1 

rIlGEn. 0.24%-01 29.35 100.00 
Em. O.tl9bE-01 ' 26.30 90.11 

, 1  
0 
0 

100.w 
1w.w 

0.00 
1w.w 

1 
0 
0 

1 

0 

1 
0 
0 

1 
0 
0 

RA-220 SUBII AIR 0.0000f90 0.00 
OJIlFACE O.oO(wE90 0.w 
sulm1ffi 0 .  00ooE90 0.00 
1NW. 0.327SE-01 u.45 
INCEST. O.KI9lE-01 55.55 
VEm. 0.3607E-01 50.06 
# A T  0.15nE-02 2.14 
MIU 0.2467E -02 5.35 

PERCENT OF EWWST DOSE BY EACH P A T W Y  
NUCLIDE PATHYAY DOSE(RMS) PERCENT OF TOTAL 

RA-228 

NUCLIDE 

RA-228 

NUCLIDE 

RA-228 

NUCLIDE 

RA-228 

fuBn A I R  0.4643E-16 0.00 
SURFACE o .  am^ - 13 0.00 
suImIffi 0.00OoE90 0.00 
INIIAL. 0. zB#K+m U.28 
1W;EST. 0.3636€90 55.R 

VEGET. 0.32nE90 50.21 
lOAT 0.lCOH -01 2.15 
M I U  0.21Qx-01 ' 3.56 

F€R= OF THYROID DQ# BY UCH P A T I W Y  
P A T M Y  - DosE(rws) PERU31 of Y g A L  

SUBll AIR 0.0000E90 0.00 
SRFACE 0.0000E90 0. w 
SUIIIIING O . W 0 0 € 9 0  0.00 
INHAL. 0.811%-02 45.25 
INGEST. 0.98UE-02 54.75 
Ern. 0.6BSlE-02 49.33 
)IEAT 0.3787E - 03 2.11 
MILK 0.5923E-03 ' 3.30 
PERmT OF BREAST #IsE BY EACH PATMUY 

P A T W Y  DOSE(RU(S) PERQYT OF TOTAL 

suBI( A I R  0.2693E-1b 0.00 
SlRFACE 0.5095E-11 0.00 
SUImING O.oOoM90 0.00 . 

INHAL. o . a i  6 7 ~  - 02 45.40 
IYGm . 0.9822E-02 51.60 

VEGET . 0.8851E-02 ' 49.20 
# A T  0.3787E-03 ' 2.10 
MILK 0.5923E-03 ' 3.29 

PERCENT OF *WL+ DOSE BY EACH PATHYAY 
PAT HUAY DOSE (REMS) PERCENT OF TOTAL 

SUB)( A I R  0. W 3 E  - 16 0.00 
SLIRFACE 0.8f85E- 13 0.00 
SYIIIIING O . O O O E 9 0  0.00 
i n w .  0.320H90 97.02 
INGEST. 0.9822E-02 2.98 
VEm. 0.8851E-02 ' 2.68 

0.00 
0.00 
0.00 

100.00 
100.00 
' 90.11 
' 3.86 

6.03 

PERCENT OF DOSE FROn ALL IIUCLIDES 

\ 

1w.00 
100.00 

0.00 
100.00 
100.00 

+ 90.11 
' 3.86 

6 . a  1 
1 

PERCENT OF WSE FRaW ALL W I D E S '  

0.00 
0.00 
0.00 

1w.m 
100.00 
' 90.11 
+ 3.86 
' 6 . a  

1 PERCENT OF WSE FROM ALL lQKLIOES 

1w.m 
100.00 

100.00 
100.00 

+ 90.11 
3.86 
6.03 

0 . 0  1 
1 

PERCENT OF DOSE FRU4 ALL NUCLIDES 

100.00 
100.00 

0.00 
100.00 

90.11 
1w.m 6.. 6 



W C L  1 DE 

RA- 228 

NUCLIDE 

RA-228 

NUCLIDE 

RA- 228 

NUCLIDE 

RA- 228 

NUCLIDE 

M-228 

E X W N R E  W E  
SUN A I R  
SURFACE 
SUIKMING 

MEAT 0.s7m-03 0.11 
MILK 0.59s-3 0.18 

PERCZNT OF s YILL w# BY a c n  PATMY 
PATHUAY OOsECREm) E R E E M 1  OF TOTAL 

fuow A I R  O.oOwK90 0.00 
-FACE I). aoOoE90 0.00 
f Y l m I N G  0.300OE90 0.00 
INHAL. 0.311pE-02 45.08 
I YGEST . 0.QBPQ-02 n.92 

YEGET. 0.3912E-02 (9.49 
# A T  0.361x-a 2.12 
MILK 0.5%4E-Qf 3.31 

PERCENT OF INT LUILL WSE BY u c n  PATINAY 
PATWAY wsE(RmS) PERCENT 3F TOTAL 

SUBll A I R  0 . ~ 9 0  0.00 
SURFACE 0.0000E90 0.00 
N I W I N C  0.0000E90 0.00 
INHAL. 0.5858E-02 48.41 
INGEST. 0;62&3E-02 51.59 

VECET. 0 . W - 0 2  46.49 
H U T  0.2c07E-03- 1.99 
MILK 0.3765E- 03 3.11 

PEIQNT OF LIVER WSE BY u c n  PATHWAY 
PATHUAY DOSE(REMS) PERtEWT OF TOTAL 

SUBn A I R  0.0000€90 0.00 

S Y I m I N c  0.00OoE90 0.00 
INW. 0.1030€-01 60.69 
IMQST. 0.667lE-aZ 59-51 

VEQT . 0.601lE-02 35.43 
WEAT 0.25RE-a5 1.52 
M I L K  0 . m - 0 3  2.37 

SURFACE O.oooQE90 0.m 

PERCENT OF PAW~REAS WSE BY u c n  PATINAY 
PATHUAY wsE(REJs) ERCENT OF TOTAL 

suBI1 A I R  0.0000E90 0.m 
-FACE 0 . m -  0.00 
WImINC O . o o o ( K 9 0  0.00 
I NHAL. 0.S414E-02 49.07 
INGEST. 0.5618E-02 50.93 

YEGET. 0.5062E-02 45-89 
E A T  0.2166E-03 1.w 
MILK 0.3387E-a3 3.07 

PERCENT OF KIDNEYS WISE BY EACH PATINAY 
PATHUAY DosE(Rw) PERCENT OF TOTAL 

SUM A I R  
SURFACE 
N I W I N C  
INHAL. 
INGEST. 

VEGET. 
M E A T  
MILK 

0. oOooE90 
0.0000E90 
O.o01)0E90 
0.5521E-02 
0.5712E-02 
0.5148E-02 
0.22otE-03 
0.5USE-a3 

0.00 

0.00 
49.15 
50.85 
45.82 
l.% 
3.07 

0.m 

. 3.96 2020 
6.03 

PERQNT OF WSE FRCH ALL Y K L I D E S  

0.30 
0.00 
0.00 

loo. 00 
100.w 
90.11 
3.66 
6.03 

PERCENT OF DOSE FRO( ALL NUCLIDES 

0.00 
0.00 
0.00 

100.00 
100.00 
90.11 
3.86 
6.03 

PERCENT OF DOSE FROl  ALL NUCLIDES 

0.00 
0.00 
0.00 

100.40 
100.00 
90.11 

3-86 
6.03 

PERCENT OF DOSE FRO( ALL WCLIDES 

0.00 
0.00 
0.00 

1m.0 
1m.m 
90.11 
3.86 
6.03 

PERCENT OF DOSE FROM ALL NUCLIDES 

0.00 
0.00 
0.00 

100.00 
100.00 
90.11 
3.86 
6.03 

CWTRIBLJTIQI  OF E-E WODES TO Y mY DOSES 
M W L  DOSE(REIIS) PERCENT OF TOTAL DOSE 

TI-* n 0.3714~- 15 0.0000 66 
a B t  0.702s-12 O.oo00 

0.1oOoe-24 . 0.0000 



0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
3 
0 
3 
0 
0 
0 
0 
0 

0 
0 
0 
0 
3 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 

0 
0 
0 

, 

-.'?& q c !I UGEST .e' 
YEGET. 
MEAT 
MILK 

EXPOSURE -E 
%By AIR 
SIRFACE 
NlmtHG 
IHHAL. 
INCEST. 
VEGET. 
MEAT 
MILK 

EXPOSURE W E  
SlJEH AIR 
SURFACE 
SU1mrwc 
INHAL. 
INGEST. 

VEET . 
MEAT 
MILK 

EXWSLlRE WOOE 
SUBW AIR 
SURFACE 
SUIIIIIINC 
INW. 
I n a m .  

Em. 
# A T  
MILK 

EXPOSUllE -E 
SUBll AIR 
SURFACE 
WIWIING 
I NUL. 
I NGEST . 

VECET * 
# A T  
MILK 

EXPOSURE W E  
SUM AIR 
SURFACE 
sYIIo(IWC 
INHAL. 
INCEST. 

VEQT. 
MEAT 
MILK 

EXPOSURE )(ODE 
SUBH AIR 
SURFACE 
SUIWlNC 

IN*.;Q 
INGEST. 

0.5721E-01 
0.2434E - 01 

.0.2194€-01 
-.WE-S 
40.116~~-02 

CDYTRIBUIIQI OF m E S  TO R MR 
WWAL 

0.1000€-24 
0.100#-24 
0.1000€-2b 
0 .X74€-01 
0.4091E-01 

eo. 5687E - 01 
.0.15nE-a2 
40.2467E-02 

ao1TRIBUTIo1 OF WwSullE lODES TO ElWIST 
Aww DOSUREBS) 
O.ibLR-16 

0.1WOE-24 
0.2890E40 
0.3636E40 

*0.32?7E* 
.0.1402E-01 
~.2193E-01 

O.~ASE-I~ 

ao1TRIBUTIQI OF MWSURE llDDES TO THYROID 
ANYUM DOSE(REMS) 
0.1oOoE-24 
O.lDO(B-24 
0.1OOOE-24 

0.9BttE-02 
W.8851E-02 
+O.m-a 
*0.5923€ -03 

o.aiipE-o2 

C O W T R I W T I W  OF EXWSURE XOES TO BREAST 
W U L  W S E ( R W )  

0 . m - 1 4  
0.5095E- 11 
0.1oOoE-24 

0 . m - 0 2  
*0.8851E-O2 
*O .3787E-03 
.0.59Z€-03 

0 .  a i m  -02 

COWTRIBUTIOI OF EXPOSBE llDDES TO *WL* 
ANWUAL WSECREMS) 
0. W R -  16 
0.87859-13 
0.1OOOE-24 
0.32otE9O 
0.9822E-02 
*0.8851E-02 
*O .3787E-03 
'0.5923E -03 

CONTRIBUTIOII OF EXWSURE WIDES TO S YALL 
ANNUAL WSE(RD(S) 

0.1OOOE-24 
O.l[#K)E-24 
0.1oOoE-24 
0.81lpE-02 
0.98906-02 

29.8516 
26.9006 

' 1.1509 

29.8516 
26.9006 

' 1.1509 
1.8001 

DOSES 
E R C E N T  OF TOTAL DOSE 

o.ooO0 
0.0000 
0.0000 

44.4531 
55.5469 
50.0559 
2.1415 
3.3495 

1 

OOSES 
PERCENT OF TOTAL W 

0.0000 
0.0000 
0.0000 

44.2843 
55.71 57 
50.2080 
2.1- 
3 3 9 7  

WSES 
PERCENT OF TOTAL DOSE 

0.0000 
o.oO0o 
0 .oooo 

45.2542 
54.7458 
49.3340 
2.1106 
3.3012 

DOSES 
PERCENT OF TOTAL DOSE 

O.oo00 
0.00w 
O.oo00 

45.4002 
54.5998 
49.202s 
2.1050 
3.2924 

WSES 
PERCENT OF TOTAL DOSE 

O.oo00 
0.0000 
0.000 

97.0239 
2.9761 
2.6819 
0.1147 
0.1795 

DOSE 5 
PERCENT OF TOTAL DOSE 

O.oo00 
O.oo00 
O.oo00 

45.0642 67 54.9158 



NUCLIDE 

RA-228 
Iu-m 
R A - a  
RA-m 
R A - a  
RA- 228 
RA-t28 
RA-22a 
RA-22a 
Iu-228 
M - t t r ,  

OAW 

Y 8Q)Y 
R W  
EMDOH 
THYROID 
BUEAST 
*WL* 
5 'ALL 
IN1 Y M L  
LIVER 
PANCREAS 
KIDNEYS 

0.8lSSE-01 
0 .WL-01  
O.b527€90 
0.l'FpIE-01 
0 . t m - 0 1  
O.sK#)E+OO 
0.16OlE-01 
0.121 OE - 01 
0.16QIE-01 
0.11OsE-01 
0.1123E-01 

2020 !U%IIc# LOCATIW 
Q#WN R G I  

12 1 
12 4 
12 4 
12 4 
12 4 
12 4 
12 4 
12 4 
12 4 
12 4 
12 4 

1 
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3 

J 
J 
3 
3 

1 - 

J 
3 
3 
0 
0 
3 
I) 

I) 

3 
J 
, 

s 
, 
I 
3 
3 
I) 

0 
0 

0 
0 
0 
3 
3 
3 
I) 

5 
0 
0 
0 
1 
0 
0 
3 
I) 

3 
0 
I) 

3 

r 

3 
I 
3 
I 

5 

EXPOSURE NWE 
su811 A I R  
SIRFACE 
SUIIIIINC 
I N M .  
INCEST. 

VEeET. 
MEAT 
MILK 

E X W E  I C O E  
SUaM A I R  
SWFACE 
SYImING 
IYHAL. 
INCEST. 

VEGET. 
MEAT 
MILK 

EXPUSJRE )IODE 

SUB)( A I R  
SURFACE 
SYImING 
INHAL. 
INGEST. . 

V E P T  . 
NEAT 
MILK 

EXWSURE W E  
SUBM A I R  
SURFACE 
WImING 
IYHAL. 
I NCEST . 

VECET . 
MEAT 
MILK 

*(J .a1 ZE - 02 
*0.3811-a 
.0.5%&-a 

COITRIBUTICY OF E X W E  = E t  TO I N 1  W L L  WSLS 
ANYUL ms€(ILMs) 
0.1OoQ-24 
0.1oooE-24 
O.loOc#-24 
0.SSUE-02 
0.624-S-02 

.0.%26€-02 

.o. 2407E-03 
%3765E-a3 

CQlTRlRUTIW OF EXPOSURE MODES TO LIVER D<lsES 
AN- W S L ( R E M S )  
0.1oooE-24 
0.100OE-24 
0.1ooof-2b 
0.1ou#-01 
0.6671E-02 
.0.6011E-02 
*0.25N-03 
. 0 . b O Z E - 0 3  

W N T R I W T I O I  OF EXPOSUILE )I(IDES TO PANCREAS DOSES 
ANNUAL D O S E C R M S )  
0.1oooE-24 
0.lOOOE-24 
0.1000E-ZL 
0.5414E-02 
0.5618E-02 

eo. SWZE- 02 
*0.2l66€-03 
.0.3387E-a 

COYTRIsUTlOW OF llCIDES TO KIDNEYS DOSES 
ANYW DOSEtREWS) 
O.l000€-2b 
0.1OOOE-2c 
0.1oooE-24 
0.5521 E -02 
0 S712E-02 
*0.514aE-02 
*O.  m2E -03 
.0 .W45E -03 

TOTAL DOSE TO EACH ORGAN THROJGH ALL P A T M t S  
OR[;AY DosE(REms) 

Y m y  0.815%-01 
R W l i R  0.7345E-01 
E M W S T  0.6527E9O 
T HI RO I D 0.179bE-01 
BREAST 0.1m-01 
*WL* 0.3UKK90 
s YALL 0.1801E-01 
I N 1  YALL 0.121oE-01 
L I V E R  0.1697E -01 
PANCUEAS 0.1 1 0 3 E - 0 1  
KIDNEYS 0.1 lZ3E -01 

CONTRIBUTORS TO ORGAN DOSES 
PERCENT 

49.U71 . 2.llR 
3.3114 

PEROlT OF TOTAL X S E  
0 .  :COO 
o.:cco 
0.0000 
4.4106 
51 3894 
46.- 
1.9889 
3.1109 

PERCENT OF TOTAL DOSE 
0.oOw) 
o.ooO0 
0.0000 
60.6881 
39.3119 
35.b258 
1.5156 
2.3705 

PERCENT OF TOTAL DOSE 
0 . 0 0  
0.0000 
O.oo00 
49.07u) 
50.9252 

*- 45.8910 
1.9633 
3.0700 

PERCENT OF TOTAL DOSE 
O.oo00 
O . O o 0  
0 .  moo 
49.1505 
50.8495 
6.8228 
1.9604 
3.0662 

69 
~ * - - L I D E  Y BaDY R MAR ENDOST THYROID BREAST W L *  3 YALL IN1 UALL LIVER PANCREAS 

.?A-228 100.0006 100.0000 lOO.r#)Oo 100.0000 100.oooO 100.00~ 1 0 0 - ~ ~  100.0000 ' 100.0000 100.0000 
R 3 * .  

1 U Y W L  WEES(RMS) 

1 I 

KIDNEYS 

100.000 



Building 60 

Thorium-228 
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QPflOl 
LOOTI 0 0 1 1 a Y ~ , l , O , O , O , , ~ , ~ , ~ ,  

I 1  -0, YSTBBI ,WTTBD~ ,#1TB.l,TSlBB=~ .O, GSFAClO. 5 &Ey) 

&GRID N R L 4 , Y ~ l 6 , 1 D 1 S 1 ~ 5 0 , 2 0 0 , 5 0 0 , ~ 0 ,  1O00,1200,1~, 
a10 

14oO,15oO, 162S,lTOo, 1 ~ , 2 O O O , 2 2 O O , ~ W , 5 0 0 0  &€yD 

P L U E  RISE 
LPLU PR=O.O UyD 

DETEUUOLOCIUL DATA 
W T E  LID=1000,U=102,lA.285.0 &E@ 

PHYSICAL STACK DATA 
1 

Y lyD FREQUENCY DATA 
STAR 
DEFAULT 
rUDlOlUCLlDE DATA 
1 

At DATA 

AG ARRAYS 
F I L E  25FARW.MT 
SKIP s 
USER 
(1615) 
(8FlO.O) 
popUuT1011 ARRAY 
FILE 24WPA.DAT 
SKIP 5 
USER 
( M 1 9 , l X )  1 
-1s 
ACCIDENT SCENARIO FOR BLDC. 60 WITH 10% RELEASE 
DOSE C A L W U T E D  AT EO ETERS.  
U.S. D S  FEED MTERIALS PROOUCT101 CENTER 

WHYS Pnro.0 em 

&AD1 HUC=lTN-228c,I#K=Y,AR4D=l .O,REL=1.9 LEWD 

U C D T  FV=S0.0,0,50.0,FBtS0.0,0,50.0,FM=50,0,50 LEWD 

2020 
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1 

0 

0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 

0 

1 
0 
0 
0 
0 

1 
0 

M P W  OF AI--€PA -€I QIDE 
I .  

1 a ip’ :aPTIQIS SELECTED-- !; * : :  
RADIOWCLIDL CCUCENTRATIQIS ARE LISTED fQ DIRECTIOI AI0 DISTAYQ f R a  FAEILITY 
R A D I o l l I c L I W  CCUCENTMTIQIS LISTED M E  QCTQ-AVERAGED VALIIES 
PLW RIS€ IS foR UOIAJlT P L W S  BY MI- L U T I O l S  

AVERAGE A I R  T D P € R A M E  (DE& K) i 285.0 

IN STABILITY cubf E 0.0r8 
Ill  STABILITY ELMS F 0.1090 
IN STABILITY cuss  c 0.1455 

RAINFALL RATE (WEAR) 102.00 
IIEICHT OF L I D  (IIETERS) 1000 
YUlsER OF STAO(S IN THE PUNT 1 

AVERACE VERlIcU TMPERANRE W I E W T  OF THE A I R  (DEG VICTER) 

STACK II)IBER 

IIEICHT (METERS) 
D I M T E R  (METERS) 

1 2 3 4 1 6 
O.oo00 
O.oo00 

EFFLlENT VELOCITY OIETERS/#C) O.oo00 
RATE OF HEAT MISSIQI (UL/SEcoy)) O . o o E 9 0  

STACK IILICLIDE RELEASE RATE 
RELEASE RATES F a  RhDIOLIcLIWS 

(CUR 1 ES/YEAR 1 

1 TH-228 0.10Q91 
PLW DEPLETIQI AI0 DEWSITIQ PARMTERS 

NUCLIDE CRAW TAT IQUL DE#ISITIQI VELOCITY SUVEYCING EFFECTIVE DECAY COYSTANT 
FALL WLOCITY WEFF I C I  EN1 Ill PLUE 

(IIETERS/SEC) <METERS/SEC) i i m c )  (PER DAY) 

rn-aa O.OO0 O.OOO58 0.341E-05 O.OOOE90 
FREQUENCY OF ATWDSPHERIC STABILITY CLASSES FOR EACH DIRECTIQI 

SECTOR FRACTIQI OF TIWE IN E A C H  STABILITY CLASS 

1 
2 
3 
c 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

A6fi 

A 

0.0086 
0.0171 
0.0101 
0.0404 
0.0318 
0.0105 
0.0398 
0.0163 
0.0392 
0.0321 
0.0188 
0.0157 
0.0439 
0.0413 
0.0311 
0.0446 

B 

0.0055 
O.oo00 
0.0209 
0.0245 
0.0279 
0.0108 
0.0149 
O.oo00 
0.0173 
0.0438 
0.03Fi 
0.01% 
0.0257 
0.0208 
0.0191 
0.0265 

C 

0.0224 
0.0342 
0.0310 
0 . m  
0.0240 
0.0514 
0.0498 
0.0431 
0.0347 
0.0641 
0.0625 
0.0190 
0.0363 
0 . w 5  
0.0502 
0.0618 

D 

0.3792 
0.3576 
0.3919 
0.3575 
0.2989 
0.4737 
0.5888 
0.5458 
0.5479 
0.4973 
0.3270 
0.2887 
0.2900 
0.2368 
0.2805 
0.3585 

E 

0.4551 
0.4263 
0.3192 
0.2441 
0.3Q28 
0.2692 
0.2077 
0.25% 
0.2693 
0.1871 
0.2292 
0.2958 
0.3187 
0.3291 
0.4527 -.- 

o.ios5 

F 

0.0928 
0.1136 
0.0929 
0.1383 
0.1076 
0.0650 
0.0298 
0.0588 
0.0523 
0.0937 
0.11w 
0.1391 
0.1465 
0.1892 
0.- 
0.0823 

C 

0.0366 
0.0512 
0.1340 
0.1872 
0.2071 
0.05% 
0.0692 
0.0866 
0.0392 
0.0819 
0.2146 
0.2261 
0.1390 
0.1383 
0.0677 
0.0419 

XB FREQIENCIES OF YIYD DIRECTIQIS Ay, RECIPWCM-AVERAQD Y I Y )  SPEEDS 73. 



UIND TQUDD fREQIEYCY YIYD SPfEDS FOR LACM S T M I L I T Y  CLASS 
( E T E R V S E C )  

A B C 0 t F 

1 0.058 2.57 1.31 2.00 1.88 
2 0.029 1.46 0.00 1.19 1.21 
3 0.016 0.77 0.n 0.n 0.99 
4 0.020 0.W 1.00 2.57 0.U 
5 0.041 1.s 1.32 0.77 1.07 
6 I 0.060 1.14 2.57 1.16 1 3 2  
7 0.033 1.62' 1.00 1.86 1.32 
6 0.030 0.77 0.00 2.17 1 . S  
9 0.m 1.92 2.86 1.67 2.18 

10 0.056 1.35 1.99 1.4V 1.60 
11 0.078 2.57 2 . U  1.88 1.63 
12 0.0% 1.45 2.25 1 .U 1.90 
13 0.108 1.86 2.03 2.43 1.62 
14 0.105 1.59 1.m 1.60 1.30 
15 0.120 1.a 2.01 2.33 1.44 
16 0.117 2.63 2.49 2.% 1.S 

UIND DIRECTIOIS ARE -RED CQIITERCLOCIYISE STARTIYG AT 1 FaR DUE W T H  
FREQUENCIES OF UIYD DIRECTIOlS MQ TW-AVERAGE UIYD SHEDS 

1.49 
1.06 
0.83 
0.77 
0.83 
1.01 
1.01 
1.20 
1.17 
1 .07 
1.13 
1.16 
1.21 
1 .as 
1.14 
1 .sa 

0.61 
0.77 
0.n 
0.77 
0.n 
0.n 
0.n 
0.n 
O.% 
0.61 
0.n 
0.77 
0.76 
O.w 
0.82 
0.80 

FREQIEYCY YIYD SPEEDS FOR LKW S T M I L I T Y  C U S S  
(ETERS/#C) 

A I C D E F 

1 0.058 2.57 2.57 2.35 
2 0.029 1.90 0.00 1.67 
3 0.016 0.77 0.n 0.17 
4 0.020 1.13 1.56 2.57 
5 o.os1 1- 2.05 0.77 
6 0.060 1.m 2.57 1.72 
7 0.033 - 2.12 1.36 2.57 
6 0.030 O.?? 0.00 2.81 
9 0.038 2.96 3.02 2.34 

10 0.056 2.41 3.10 2.52 
11 0.078 2.57 2.78 2.63 
12 0.0% 1.97 3.05 2.47 
13 0.108 2.63 2.69 3.57 
14 0.103 2.53 2.57 2.32 
15 0.120 2.57 2.57 3.10 
16 0.117 2.97 2-86 3.19 

UIW DIRECTIOYS ARE -RED CaYTERCLOQ31ISE STARTING AT 1 OlE YORTH 
ESTIIIATED RADIoLlcLlDE COIQIITRATIOlS 

AREA l l K L I D E  AIR  Q M E Y  DRY DEP RATE E T  DEP RATE 
(PCI (K 1 /OPUS) (KI/WUS) 

l1ND TWARD DISTANCE 
(METERS) 

2.Q 2.19 
1.b 1.52 
1-34 0.95 
O.m 0.77 
lA9 '- 0.W 
2.22- 1.3a 
2.m 9.41 
2.23 1.75 
2.n 1.67 
2.52 1.59 
2.66 1.65 
2-73 1.77 
2.76 2.03 
2.59 , 1.56 
2.22 1.72 
2.60 2.27 

byD DEP RATE 
<K 1 /*2/S) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

750 
lo00 
1200 
1300 
1400 
1500 
1625 
1700 
1800 

- "  .q!? .I, ., 

w 
2500 

TU-228 
TU-228 
TU-228 
TU-228 
TU-228 
TU-228 
TH-228 
TH-228 
111-228 
TU-228 
TU-228 
TU-228 

4 . a - 0 7  
2.37E - 07 
1 .?&E -07 
1.52E-07 
1.34~-07 
1.lR-07 
1 .WE-07 
9.m-08 
8.74E-08 
7.29E-08 
6.21E-08 
5.0lE-08 

2.35E -08 
1.W-08 
1.m-08 
L E E - 0 9  
7.7lE-09 
6.8SE-09 
5.w-09 
5 . M - 0 0  
5.m-09 
4.m-09 
3.m-09 
2.88€-09 

2 . a - 0 9  
1.95E-09 
1.62E-09 
1.49E-W 
1.m-w 
1.m-w 
1.1%-09 
1.m-09 
1.07E-09 
9.W-10 
8.m-10 
7.m-10 

0.88 
0.77 
0.77 
0.77 
0.77 
0.n 

W.77 
0.77 
1.22 
0.88 
0.77 
0.77 
0.79 
0.82 
0.92 
0.86 

2.61E-08 
1.36E-08 
1.16E-08 
1.0s-08 
9.m-09 
8.1sE-00 
7.1E-09 
6 . e - 0 0  
6.14-09 
5.W-09 74,. 
4.45E-09 
3.6%-09 

2020 
5 

0.77 
0.n 
0.n 
0.n 
O.n 
0.77 
0.77 
0.n 
0.77 
0 . 7  
0 . n  
0.n 
0.77 
0.77 
0.77 
0.77 

t 

0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 
O.n 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 

3 . w  
3 .%€+a 
3.33E93 
3.33e.03 
3.32€93 
3.32P.03 
3.31- 
3.31E43 
3.wIE93 
3.2pE93 
3 . m  
3.ME93 



1 '  i l l ,  ! < *  
11-2  , 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
S 
5 
5 
S 
5 
S 
5 
S 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 

So00  
BO 

loo0 
1200 
1uK) 
1400 
1 so0 
162s 
1700 
1800 
too0 
2200 
a00 
So00 

7M 
lo00 
12W 
1300 
1400 
1500 
1625 
1700 
1800 
zoo0 
zzoo 
2500 
So00 
Eo 

lo00 
1200 
13W 
1500 
1 500 
1625 
1700 
1800 
zoo0 
2200 

So00 
750 

lo00 
12W 
13W 
l4W 
1500 
l62S 
1100 
1800 
zoo0 
zzoo 
EO0 
SO00 
EO 

lo00 
lz00 

1 4 0  
lS00 

2500 

1300 

b Y E  
1- 

TH-228 
T H - 2 2 8  
T H - 2 2 8  
T H - 2 2 8  
T H - 2 2 8  
TH-228 
T H - 2 2 8  
T H - 2 2 8  
TH-228 
TH-228 
TH-228 
TH-228 
T I - 2 2 8  
TH-228 
T H - 2 2 8  
T H - 2 2 8  
TH-228 
TH-228 
TH-228 
T H - 2 2 8  
TH-228 
TH-228 
T H - 2 2 8  
T H - 2 2 8  
TH-226 
TH-228 
TH-228 
71-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
11-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-226 
T H - 2 2 8  
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
T H - 2 2 8  
T H - 2 2 0  
TH-228 
TH-228 
TH-228 
TH-228 
T H - 2 M  
11-228 
TH-228 
TH-228 

1.71E-0 
2.m-07 
1.56€-07 
1.W-07 
9.9%-w 
8.U-08 
7.8lE-OE 
6 . e - 0 8  
6.m-08 
5.m-m 
4.m-08 
4.07E-08 
3 . s - 0 8  
1.llE-08 
2.1oE-07 
1.21E-07 
8.87E-oE 
7.m-08 
6.m-OB 
6.01E-08 
5.24E-OB 
4.8%-08 
4.3%-on 
3.65E-08 
3.1oE-08 
2.4%-OB 
8.26E-09 
3 . a - 0 7  
1 .SE-07 
1.W-07 
1.W-07 
1 .W-07 
9.W-08 
7.m-08 
7.3s-08 
6.m-08 
5.W-OB 
4.71E-08 
3.m-08 
1.25E-08 
6.57E -07 
3.m-07 
2.76€-07 
2 . a - 0 7  
2.11E -07 
1 .W-07  
1 .dzE-07 
1 .ME-07 
1 . W - 0 7  
1.lX-07 
9.w-OB 
7.68E-08 
2.52E-08 
4 .UE-07 
2.8OE-07 
2 .OSE - 07 
1 .m-01  
1.58E-07 
1 . a - 0 7  
1.m-07 
1 .lX-O? 
1.m-07 

9 . U - 1 0  
1 .SS€-Q 
8.W-w 
6.m-w 
5.7%-w 
5.m-w 
4.w-w 
3.m-w 
3.w-w 
3.w-w 
2.m-os 
2.w-w 
1.m-w 
& . a - 1 0  
1.21E-08 
6 . m - W  
5.11E-W 
4.4%-w 
3.9lE-W 
3.m-w 
3.02E-w 
2.m-09 
2 . m - w  
2.1oE-w 
1.m-09 
1.m-09 
4 . a - 1 0  
1.m-06 
1.on-m 
7.m-09 
6.m-09 
%WE-w 
5.m-w 
4.m-09 
4.2%-09 
3.m-09 
3.1%-09 
2.7lE-09 
2.m-09 
7.17E-10 
3.m-08 
2.1s-os 
1 SR-08 
1.m-08 
1.2lE-08 
1.07E-w 
9.1wE-09 
&&E-09 
7.81E-09 
6 . a - 0 9  
5.SlE-09 
4.42E-09 
1.4SE-09 
2.m-08 
1.6lE-08 
l.l&-08 
1.W-08 
9.07E-09 
8.W-09 
7.m-09 
6.4%-09 
5.m-09 

3 . a - 1 0  
l.m-w 
1 .)Q-w 
1.m-w 
9 . a - 1 0  
9.1UE-10 
8.55€-10 
?.an-10 
7.5lE-10 
?.WE-10 
6.m-10 
5.7%-10 
5 .w-10  
2 . a - 1 0  
1.17E-09 
8.6R-10 
7 . a - 1 0  
6 . a - 1 0  
6.1SE-10 
5.m-10 
5.2%-10 
5.OlE-10 
4.m-10 
4 . a - 1 0  
3.m-10 
3 .m-10  
1 . a - 1 0  
1.57E-w 
1.1M-w 
9 .U-10  
&an-10 
8.2oE-10 
? . e - 1 0  
?.Ole-10. 
6 .m-10 
6.m-10 
s.6x-10 
s .la- 10 
4.46€-10 
2.1s-10 
2.w-09 
2.1a-09 
l.m€-W 
1 . u - 0 9  
1 . s - 0 9  
1 . a - 0 9  
1.319-09 
l .M-w 
1.1s-09 
1.0%-09 
9.SlE-10 
8.m-10 
3 . a - 1 0  
3.55E-09 
2.4%-09 
2.07E-09 
1 .w-09  
1.76€-09 
1.w-09 
1.51E-09 

1 . w - 0 9  
1 .m-08  
1 .m-08  
7 . U - 0 9  
&.tu-09 
5 . a - 0 9  
5.35E- 09 
4.7lE- 09 
4.m-09 
4.01E-09 
3.3%-09 
2.92E-09 
2.3%-09 
8 .W-10  
1.m-08 
7.8s-09 
5 . a - 0 9  
5.1lE-09 
4.5zE-09 
4.0s-09 
3.W-00 
3.29€-09 
3.m-09 
2.5s-09 
2 .m-09  
l . m - 0 9  
6.W-10 
2.0lE-08 
1.16E-08 
8.m-00 
7.68E-09 

:=: b.70€- 09 
6.W-09 

- -- 5.m-09 
4.9lE-09 
4 . m - 0 9  
L E E - 0 9  
3.22E-09 
2.62E-09 
9.29E-10 
4.W-08 
2.3s-08 
1.77E-08 
1.5%-08 
1.37E-08 
1.22E-08 
1.07E-08 
9 . m - 0 9  
&WE-09 
7.SX-09 
6 . a - 0 9  
5.2SE-09 
1.8SE-09 
3.12E-08 
1.86E-08 
1.3%-08 
1.22E-08 
1 .m-08  
9 . m - 0 9  
a.sy-00 

_ -  

_-. - 

. -- -- 

3.2lE4J 
1 .a95 
1 .63€95 
1 .a43 
1 .a43 
1 .a95 
1 M E 4 3  
1.61Ea 
1 . & E 4 3  
1 .a+a 
1 .ma 
1.59Ba 
1 .M 
1 .%ea 
8.69E92 
8.m- 
8 . H  

8.m- 
8.6- 
8.6bE92 
8.- 
8 . 6 1 W  
8.56€92 
8.54E92 

8.1bE92 
1.11- 
1.1h 
1 .OPE43 
1 .om03 
1 . O s a  
1 .(WE43 
1 .oeE+m 
1 .OR43 
1 .oms 
1 .ME43 
1 .ME43 
1 .o%a 
1.0495 
2.25- 
2.- 
2.24Ea 
2 . H  
2.- 
2.- 
2.21- 
2.- 
2.- 
2.1SE93 
2.1&43 
2.17E93 
2.w- 
3 . 4 7 E a  
3.4X*(o 
3.UE95 
3.43E93 
3 . 4 m  
3 . m  
3 . 4 1 W  

1.44E-w 3 . 4 1 W  
1 . u - 0 9  7. ZSE - 



L ', 

2020 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
6 
8 
8 
8 
9 
V 
V 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
11 
11 
11 
11 
11 
11 

__ 

lo . 

2ooo 
tzoo 
2500 
so00 
750 

lo00 
1200 
1500 
1400 
1- 
1625 
1700 
18W 
zoo0 
ZMO 
2500 
5000 
EO 

lo00 
1200 
1500 
1400 
1500 
1625 
1700 
le00 
zoo0 
2200 
2500 
5000 

750 
lo00 
1200 
1300 
1100 
1500 
1625 
1700 
le00 
zoo0 
22m 
2500 
5000 
EO 

1000 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
K#)o 
2 m  
2500 
5000 

750 
lo00 
lz00 
1390 
:1400 
v5qt-j 

rn-m 
rn-228 
rn-228 
rn-228 
In-228 
rn-228 
rn-228 
rn-228 
TH-228 
T H - 2 2 8  
TH-228 
TH-228 
rn-228 
T H - 2 2 8  
T H - 2 2 8  
T H - 2 2 8  
T H - 2 2 8  
TH-228 
T H - 2 2 8  
T H - 2 2 8  
T H - 2 2 8  
TH-228 
T H - 2 2 8  
TH-228 
T H - 2 2 8  
T H - 2 2 8  
TH-228 
T H - 2 2 8  
T H - 2 2 8  
T H - 2 2 8  
TH-228 
TH-228 
TH-228 
TH-228 
T H - 2 2 8  
T H - 2 2 8  
T H - 2 2 8  
T H - 2 2 8  
T H - 2 2 8  
T H - 2 2 8  
TH-228 
T H - 2 2 8  
T H - 2 2 8  
TH-228 
T H - 2 2 8  
TH-228 
T H - 2 2 8  
T H - 2 2 8  
T H - 2 2 8  
T H - 2 2 8  
TH-228 
T H - 2 2 8  
TH-228 
TH-228 
TH-228 
TU-228 
T H - 2 2 8  
T H - 2 2 8  
TH-228 
rn-228 
TH-228 
TH-228 

8.51E-08 
?.tu-Q 
5 . a - r n  
1.9%-0 
2 . a - 0 7  
1 .5R-07 
1.12E -07 
9.m-08 
8.61E-08 
?,&-a 
6.I65E-a 
6.lQ-0 
S.5aE-a 
4.w-08 
3.%E-08 
3.17E-08 
1 .0%-08 
2.61E-07 
1.5lE-07 
1.llE - 07 
9.65E -08 

7.5lE-08 
6.5SE-08 
6.W-08 
s.49E-08 
4.w-08 
3.m-08 
3.12€-08 
l.W-08 
2.2%-07 
1.3lE-07 
9.m-08 
8.m-08 ~ 

7.37E-08 
6.w-08 
5.71E-08 
S.29E-08 
4.m-08 
4.m-08 
3 . a - 0 6  
2.7iL-08 
9.27E-09 
4.8OE-07 
2.m-07 
2.U-07 
I.??€-07 
1.55E-07 
I.37E-07 
1 .zoE-07 
1.11E-07 
1 .OW07 
8.WE-08 
7.m-08 
5.m-08 
1.9oE-08 
1.16E-06 
6.64E-07 
4.USE-07 
4.2%-07 
3.m-07 
3 . a - 0 7  

a.4aE-w 

4 . a - 0 9  
4.llt-09 
3 . a - 0 9  
1.m-09 
1 .)zIE-a 
8.aX-W 
6.4A-09 
5 . a - 0 9  
4.w-09 
4.m-09 
3.m-09 
3.w-09 
3.21E-09 
2.67E-09 
2.27E-09 
1 . w - 0 9  
LOX-10 
l.%-08 
8.m-09 
6.37E-09 
5.5%-09 
4.m-09 
4.m-09 
3.m-09 
3.4%-09 
3.16E-09 
2.625-09 
2 . a - 0 9  
l.m€-W 
5.97E-10 
1 .=-a 
7.518-09 
5.52E-w 
4.82E-w 
4 . M - 0 9  
3.76E-09 
3.m-09 
3.04E-09 
2.76€-09 
2.3oE-09 
l.%€-W 
1.=-09 
5.34E-10 
2.76E-08 
1 .m-08 
1.m-08 
1 .a-08 

7.91E- 09 
6.m-09 
6 .m-09 
5.m-09 
4.m-09 
4 . w - 0 9  
3.m-09 
1.m-09 
6.66E-08 
3 . a - 0 8  
2 .m-08 
2 . e - 0 s  
2.m-08 
1.6E€-06 

8 . a - w  

1.m-09 
1 .llt-09 
9.71E-10 
4 . m - l o  
1 . a - 0 9  
1.w-09 
1.1%-09 
1.w-09 
v.6%-10 
8.W-10 
8.m-10 
7.94-10 
7.4%-10 
6 . a - 1 0  
6.W-10 
5.319- 10 
2.57E-10 
1.m-09 
1.w-09 
9.U-10 
8.71E-10 
8.07E-10 
7.51E-10 
6.91E-10 
6 . a - 1 0  
6.m-10 
5 .57E - 10 
5.05E-10 
4.4SE-10 
2.w-10 
1.57E-09 
1.m-09 
9.m- 10 
&WE-10 
1.m-10 
7.m-10 
7.1X- 10 
6.W-10 
6 . a - 1 0  
5.7%- 10 
5 . a - 1 0  
4.5&-10 
2 . a - 1 0  
2.m-00 
2.w-09 
1.7lE-09 
1.57E-09 
l.4X-09 
1.35E-09 
1.bE-09 
1.m-09 
1.12E-00 
1.m-09 
9.1OE-10 
7.m-10 
3.85E-10 
b.36E-09 
3.m-09 
2.67E-09 
2.4%- W 
2 . a - 0 9  
2.m-09 

6.12E-00 
5.2s-09 
4.m-09 
1 .59€-09 
1.m-06 
1.a-08 
7 . a - 0 0  
6 . e - 0 9  
5 . a - 0 0  
5.m-09 
4.w-09 
4 . s - 0 9  
3.9%-00 
3.w-09 
2.8&-09 
2 .w-00  
8.M-10 
1 .w-08  
9 . w - 0 9  
7.32E-09 
6.42E-09 
5.69E-09 
5.07E-09 
4.m-09 
4.1%-09 
3.m-09 
3.1&-W 
2.74E-09 
2.2iE-w 
8.11E- 10 
1 AX-08 
&a-09 
6.4s-09 
5.?lE-W 
5.07E-09 
4 . s - 0 9  
4.oQ-09 
3.m-09 
3.40€-09 
2 . e - 0 9  
2 . e - 0 9  
2 . w - 0 9  
?AX-10 
3.W-08 
l.R&-OE 
1 . H - 0 8  
l.l?E-08 
1.W-08 
9 . s - 0 9  
8.W-09 
7.57E-09 
6 . R - 0 9  
5.m-09 
4.99E-09 
4.m-09 
1 . e - 0 9  
?.OPE-08 
4.W-08 
3.0&-08 
2.67E-OB 
2.SSE-08 
2 . m - a  

3.m- 
3.m.Q 
l.rn4J 
l . Z p E a 3  

1 .ma 
1 .DE* 
1 .ma 
1 .=a 
1 .m3a 
1 .=a 
1 . m a  
1.87Ea 
1 .M 
1 .ME* 
1 .awa 
1 .w95 
1 .mea3 
1 .?cE95 
1 .Iy95 
1 .m 
1 .m 
1 .ma 
1.71- 
1 .?lE* 
1.71- 
1 .nE+a 
1 .ma 
1.m- 
1 .M 
1 .w 
2.1m 
2.1alBa3 
2.1- 
2.1- 
2 . 1 H  
2 . 1 w  
2.16E43 
2 . 1 w  
2 . 1 M  
2 . 1 w  
2 . 1 w  
2.1- 
2.1ma3 
3.- 
3.2440 
3.1- 
3 . 1 H  
3.1- 
3.1- 
3.1- 
3.W- 
3.1- 
3 . 1 M  
3 . 1 M  
3.13€43 
3.om03 
4. -  
4.37Ea 

4 .M 
4.52E90 
4 .m 

?e. 4.- 



11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

-13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
1s 
1s 
15 
1s 
1s 
1s 
15 
1s 
15 
1s 
15 
1s 
1s 
16 
16 
16 

1700 
1800 
zoo0 
2200 
bo0 
So00 

7SO 
lo00 
lz00 
1500 
1500 
1 so0 
1625 
1700 
1800 
zoo0 
2200 
2500 
5ooo 

7SO 
lo00 
l2W 
1300 
1500 

1625 
1700 
1800 
zoo0 
zzoo 
2)oo 

5000 
no 

1000 
1200 
1300 
1400 
1 so0 
1625 
17W 
1800 
zoo0 
tzoo 
2500 
5000 
EO 

1000 
lz00 
1300 
1400 
l S o 0  
1625 
1700 
la 
zoo0 
220 
2500 
SO00 

m -EO 

l2W 

is00  

(1 !000 

TH-228 
11-228 
TH-228 
TW-228 
T I - 2 2 8  
tW-22a 
TW-228 
TH-228 
TW-228 
TH-228 
TW-228 
TH-228 
TH-228 
TH-228 
TW-228 
TW-228 
TW-228 
TH-228 
TH-228 
rn-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TW-228 
TW-228 
T I - 2 2 8  
711-228 
T N - a  
TH-228 
T Y - a  
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
tw-228 
TW-228 
TH-228 
T I - 2 2 8  
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
T H - 2 2 8  
TH-228 
TH-228 
tn-220 
T H - 2 2 8  
tn-22s 
TH-228 

. .  ,. 

2.W-07 
2.62E-07 
2.3%-07 
1.w-07 
1 .b7E-0? 
'c.%E-07 
4.M-I 
1 AR-06 
8.57E -07 
6.W-07 

i 5 .U-07 
4.m-07 
1.m-07 
3.6% - 07 
3.m-07 
3 .on -07 
2.w-07 
2 .w-07 
1 . Ix -07  
5.m-08 
1.m-06 
7.rn-07 
5.64-07 
4.m-07 
4.m-07 
3.m-07 
3.30€-07 
3.W-07 
2.m-07 
2.m-07 
l.%E-07 

. 1.sn-07 
5.22E-08 

- 1.m-06 
7.m-07 
5 . b E  - 07 
5.m-07 
4 . a - 0 7  
3.W-07 
3 . a - 0 7  
3.m-07 
2.8%-07 
2 . a - 0 7  
2.M-07 
1.64E-07 
5 . a - 0 8  
1 .llE-06 
6.44E - 07 
4.m-07 
4.ltE-07 
3.63E-07 
3.22~ -07 
2.81E -07 
2.6OE-07 
2.W-07 
1.97~-07 
1.6?€ - 07 
1.35E-07 
4.w-08 
7.m-07 
4 .SO€ -07 
3.3OE-07 

1 . a - 0 8  
1 .WE-08 
1 .SA-08 
1.1sE-I 
9.61E- 09 
7.7lE-09 
2.m-09 
8.a-08 
4 . a - 0 8  
3 . a - m  
3.1s-08 
2 . 7 % - I  
2 . a - 0 8  
2.11E-08 
1 . a - 0 8  
1.m-08 
1 . e - 0 8  
1 .S-08 
9.m-09 
3 . a - 0 0  
7.u-08 
4.4lE-W 
3 . a - 0 8  
2.81E-08 
2.47E-08 
2.18E-06 
1.oQ-I  
1 . m - l  
1.*-06 
1 . m - I  
1.12E-08 
9.m-09 
3.04-09 
6.oQ-00 
4 . e - 0 8  
3.37E-08 
2.9%-08 
2.saE-08 
2.m-08 
1.w-08 
1.M-ab 
1.67E-08 
1.m-08 
1.1sE-08 
9 . e - 0 9  
3.W-09 
6.41E-08 
3.7lE-08 
2.m-08 
2.37E-08 
2.m-08 
1.85E-08 
1 . e - a b  
l.S0€-08 
1.36E-08 
1.lSE-08 
9.64E-09 
7.76E-09 
2 . a - 0 9  
4.47E-08 
2.m-08 
1.W-08 

1 .w-00 
1.m-09 
1.m-09 
1.5%-09 
l . a - 0 9  
1 . a - 0 9  
5 . a - 1 0  
5.m-09 
3.m-09 
3.m-09 
3.m-09 
2.7s-09 
2.5s-09 
2.m-09 
2.m-09 
2.w-09 
1.91E- 09 
1.7x-09 
1.SlE-09 
?.la-10 
5.w-09 
4 . e - 0 9  
3 .w-09 
3 . s - 0 9  
3.11E- 09 
2 . a - 0 9  
2 . a - 0 9  
2.w-09 
2.m-09 
2.14E-09 
1.w-09 
1.m-09 
8.mE- 10 
6.M-09 
4.m-09 
3.w-09 
3.M-09 
3.3%-09 
3.13E-09 
2 . a - 0 9  
2.m-09 
2.59E-09 
2.31E-09 
2.1Q-09 
1 .w-00 
I.?&- 10 
6.64E-09 
4.w-09 
4.loE-09 
3.m-09 
3.49E-09 
3.2SE-09 
2.m-09 
2.m-09 
2.6%-09 
2.41E-09 
2.m-09 
1.92E-09 
9.2%-10 
4.91E - 09 
3.w-09 
3.w-09 

1 . a - 0 8  
1.m-08 
1.W-I  
1 . m - l  
1.m-08 
8.W-09 
LlQ-09 
9.1Y-08 
5.m-M 
1.9s-08 
3 . a - 0 8  
3.m-I 
2.m-08 
2 . m - I  
2.1s-08 
1.m-08 
1.W-08 
1 . e - 0 8  
1.1%-08 
5.m-09 
&a-08 
4 . a - 0 8  
3.S9E-08 
3.14E-08 
2.m-08 
2.47E-08 
2.1%-08 
2.OlE-08 
1 . a - 0 8  
1.W-08 
1.m-08 
.1.07E-08 
3.8lE-09 
8.a-06 
S.06E-08 
3.74E-08 
3.m-08 
2.91E -08 
2.64-08 
2.2&-oa 
2.11L-08 
1.92E-08 
1 . a - 0 8  
1.m-08 
1.13E-08 
4.m-09 
7.m-08 
4.24-08 
3.1%-08 
2.7%-08 
2.UE-08 
2.18-08 
1.92€-08 
1.m-08 
1.63E-08 
1.37E-08 
1.18-08 
9 . e - 0 9  
5.5%-09 
4.W-08 

I 
4.2%- I 
4 . a -  
4.m- 
4 . u -  
4.m- 
4.21- , 

4 . ~ ~ 4 ~ 3  i. 
S .Z&a 
5.- 
5 . l m a s  
5 . 1 M  
5.1- 
5 . 1 1 w  
5 . 1 H  
5.- 
5.- 
5.- 
5.05L40 
5.0Q9J 
4.75- 
6.13BOS 
6.- 
6.- 
6.- 
6 . a -  
6.W- 
5.- 
5 . M  
5 .%€+a 
5.93€95 
5 . 9 5 9 5  
5.- 
5.- ' 

5.- 
5 . M  
5 .sea 
5 . M  
5.- 
5.- 
5.bmos 
5.61- 
5.- 
5 . 5 M  
5 . 5 x 9 3  
5.- 
5 . H  
6.- 
6.- 
6.- 
6.81- 
6 . M  
6.- 
6.7U43 
6.1- 
6.74E95 
6.m- 
6.71- 
6.- 
6.4- 
6.m- 

2.9%-08 -. 6.7- 
2.2lE-08 6.7- 

77.  



16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

11-228 2 . e - 0 7  1 . u - 0 8  2 . a - 0 9  l.WE-082ff20 b.7&95 
11-228 2.W-07 1 .U-08  2.)R-W 1.m-08 6.m- 
11-a  2.2%-07 1.3oE-as 2.411-09 1.W-l L n E a  
11-228 1 .m-07  1.1%-as 2 .m-09  1 . W - l  6.7UEa 
TH-228 1 . m - 0 7  1.W-08 2.12E-09 1.W-08 6.69043 
TH-228 1.6%-07 9.5lt-09 2 .m-09  1.1%-08 6.m- 
11-228 1 .m-07  7.m-09 1.m-09 9.m-09 6.6lt9J 
T H - 2 2 8  1 .lA-O7 6.7&-09 1 . a - 0 9  &OR-00 6 . U -  
T I - 2 2 8  9.w-08 5.w-09 1 .m-09  &WE-09 6 . M -  
TH-228 3.21E-OB 1 . e - 0 9  2.w-09 6.- &BE-10 

\ 
CROUO-LtllLL CHI/O VALUES FOR TH-228 AT VARIQIL DIPTAlcQS 11 UOI COPALL OllECl1W 

0 I STAKE 
(IIETERS) 

750 
lo00 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
zoo0 
2200 
2s00 
5000 

750 
1 0  

. lzoo 
1300 
1400 
1500 
1625 
1700 
1800 
zoo0 
22m 
2500 
5000 

CHI/O TW4RD IIOICATED DIRECT101 
(SEC/QlslC mTER) 

I Iyv w w Y VQI Ly SSU 

0.6m-05 
0.393E-05 
0 . m - 0 5  
0.2%-05 
0.222E-05 
0.197E-05 
0.1Ix-05 
0.1boE-05 
0.145E-05 
0.121E-05 
0.1ox-05 
0 . a - 0 6  
0 . W - 0 6  

0 . w - 0 5  0.349€-05 0.ssx-05 0.10%-01 

0.1PoE-05 0.147E-05 0.225€-05 0.45aE-05 
0.1U-05 0.12s-05 O.l%E-05 0.399E-05 
0.146E-05 0.11X-05 0.17Z-05 0.35OE-05 
0.13oE-05 0.998E-06 0.152E-05 0.m-05 
0.113E-05 0.870E-06 0.132€-05 0 . m - 0 5  

0.951E-06 0 . m - 0 6  O.lllE-05 0.22%-05 
0 . m - 0 6  0.MSE-06 0.91%-06 0.18%-05 
O.&76E-06 0.515E-06 0.78lE-06 0.15%-05 
O.%E-06 0.414E-06 0.627E-06 0.127E-05 
0.18SE-06 0.137E-06 0.20%-06 0.41%-06 

o.zf8~-05 O.ZOIE-OS O.XBE-OS o.u%-a 

O.~OSE-OS O.OOSE-U 0.122~-05 0.249~-05 

0 . m - 0 5  
0.46%-05 
0.WlE-05 
0.297E-05 
0 . a - 0 5  
0 . m - 0 5  
0.202E-05 
0.lmE-05 
0.1m-05 
0. WE-B 
0.134-05 
O.%7E-06 
O S & - 0 6  

0 . a - 0 5  
0 . m - 0 5  
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0.117€-12 
0 . M - 1 s  
0.521E- 13 

0 . a - 0 0  
0.sm-I 
0 . W - 0  
0 . W - 0  
0.37%-08 
0 . W - I  
0.10&-08 
0.21QL -07 
0.12s-07 
0 . m - I  
O . = - I  
0.735€-08 
0 . W - I  
0 .  s74€ -00 
0 . n - I  
0 . W - 0 8  
0 . W - I  
O.WR-08 
0 . W - 0 8  
Q.1OlE-- 
0 . m - 0 7  
0.1%-07 
0 . m - 0 8  
0 . m - 0 8  
0.77lE-08 
0.687E-08 
0.60%-08 
0 . W - I  
0.m-I 
0 . a - o b  
0.36R-I 
0 . s - I  
0.10x-08 
0.1m-01 
O.ll1E-07 
0 . m - 0 8  
0 . m - 0 8  
0 . a - I  
osm-0 
0 . w - m  
0.472€-08 
0.431E-08 
0.343€-I 
0.313E-ob 
0 . m - 0 8  
0 . w - 0 9  
0.131E-07 
0.m-I 
0 . W - 0 8  
0.513E-ob 
.O .45& - 0 
0.407E-08 
0.3%-ob 
0 . m - 0 8  
0.305E-08 
0 . m - o b  
0 . m - 0 8  
0 . 1 8 a - a  
0.673E-09 

DIRECTIOWS M E  W E R E D  U i l , E f t C L W I #  STARTING AT 1 FOR DUE m T Y  
W R d T  OF U W O Y  DOSE BY EACH PATWY 

NUCLIDE P A T M Y  DOSE(REJ6) P U M  OF TOTAL 

o.slR* 
o.szE* 

.O.SlR* 
O . W E *  
0 . m -  
O.la5€* 
0 . W 9 J  
0.1Jy95 
Q.m* 
O . S R 4 4  
O.W7E* 
O . W *  
0.- 
O.J)(IE* 
0 . m -  
0.2oX* 
O . M *  
0.213€* 
O.ln€* 
0.61X95 
O . l S R 9 5  
0.81%* 
O . W E *  
0. SUE* 
0.47U€* 
0 . 4 l R a  
0.367E* 
O.WlE92 
0.310€* 
0.26lE* 
0.22&* 
0.182E94 
0.m93 
0.114eQS 
0.6=* 
O . S *  
0.444E95 
0.393E95 
0.35aE* 
0.309E* 
0.=* 
0.263€* 
O.ttle*Os 
0.19lE95 
O.lS&* 
0.57z93 
o.me*Os 
0.477E*oI 
0.336€* 
0.313E* 
0 . m *  
0.24aE95 
0.219€* 
0.203E4C 
O.lbdE* 
0.157E95 
0.133€*01 
0.111E* 
0.4loL93 

2 0 2 00.msr 
O . t n t 9 L  
0.24&91 
O . W *  
0 . 1 m s r  
0.159Lsr 
0.45R4J 
0.107Ea 
0.61%- 
0.4- 
O.S92f* 
0.- 
O . W *  
O.Z65€9L  
O.H%* 
0.=* 
O.lW* 
0.15x* 
0.1aE96 
Q.41R9J 
0.1 la* 
0.-* 
0.47&*01 
0.409E91 
0.56Q9L 
o.s18€* 
0.2m* 
0.67E4L 
O.tJZE* 
0.1Qy9L 
Q.164E4L 
O.lSzL* 
O . W *  
0.=* 
0.517E* 
0.3bQ9L 
0.331E9L 
0 . m -  
O.2SR* 
0.226€* 
0.20R* 
O. lbPE4L 
0. Is&* 
0.134E9L 
0.1=* 
0.366L4J 
0.624E9L 
0.361E* 
0.2&*01 
0.232E* 
0.2OsE91 
0.181E91 
0.15BE9L 
0.146€* 
O . l a E 9 1  
O . l l l E 9 1  
0.943E95 
0.76OE95 
0.2SS43 82 



0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

AIR O.121X-07 0.00 
-FACE 0.1080€-01 0.00 
wImiIIc O.oooaL90 0.00 
IYIIAL. 0.41ozE91 9p.Y 

IWQST. 0.5035E-02 0.14 
=an. O.583lE-02 0.14 

0.766)E -06 0.00 
MILK 0.u1x-06 0.00 

#ICE 8Y EACH PATWLYIY P€RCLTT ff R MI 
P A T M Y  #WE(REMS) KRCETT OF TOTAL 

QDll AIR 0 . m - 0 8  0.00 
W R F K E  0 . U - 0 6  0.00 
rv1rnlNG O.oooaL90 0.00 

Iran. 0.1052E -01 1 .25 
#GET. 0.10519-01 1.25 
lEAT 0.1382E-05 0.00 
MlLK o . s m - a  0.00 

INIUL. 0.8299E90 98.7s 

PERCENT OF EYKlST WSE BY EACH P A T M Y  
PATWAY DOSE (REMS) PERCENT OF TOTAL 

SW4 AIR 0.1862E-07 0.00 
-FACE 0.16EE-06 0.00 
wvlmrffi 0 . m -  0.00 
IUUL. 0.1016E92 98.74 
IIGEST. 0.1292€90 1-26 

W E T .  0.129lE90 1.26 
E A T  0.1698E-01 0.00 
111 u 0.71 I&-04 0.00 

P€RC€Nl# TmROID DOSE BY EACH PATWLYIY 
PATINN - D O s E ( W )  PER= O f  TOTAL 

;*--F..:-- 

SLU4 AlR 0.1646E-07 0.00 
SLRFKE 0.1465E - Ob 0.14 
S Y I r n l N G  0.0000E+00 0.00 
1WIUL. O.1021E-01 98.65 
IYQST. 0.12%€-03 1 *21 

#GET . 0.12sX-03 1.21 
llEAT '0.1647~-07 - *  0.00 
111 u 0.6905E-07 0.00 

PERU31 OF 8REAST DOSE BY EACH P A T M Y  
P A T M Y  DOSE(REIIs) P€RCEyT OF TOTAL 

SISll AIR 
WFAQ 

INHM. 
INGEST. 

KGET. 
ml 
MILK 

wimiffi 

PERCENT OF 
P A T W Y  

0.2015E -07 0.00 
O.182lE-01 0.17 
0.0000E90 0.00 
O.la29E-01 m.61 
0.12mE-rn 1-22 
0.1269E-03 1.22 
0.1- -07 0.00 
0.6994E-07 0.00 

W S E  (REMS) PERCENT Of TOTAL 
%Le MSE BY EACH PATMUY 

su81( AIR 0.1 1- -07 0.00 
SLRFACE 0.1035E-04 0.00 
suimiffi 0 . m -  0.00 
IWIUL. 0.30mE92 100.00 
1NGEST. 0.126OE-03 0.00 

VEGET . 0.12%-03 0.00 

100.00 
100.00 

0.00 
100.00 
100.00 
99.93 
0.01 
0.06 

PEReEWT OF #I# FROM ALL llllELlDE8 

100.00 
100.00 

0.00 
100.00 
100.00 
99.93 
0.01 
0.06 

PERCENT o f  DOSE F m  ALL YUCLIDEL 

100.00 
100.00 

0.00 
100.00 
100.00 
99.93 
0.01 
0.06 

PERCENT OF #IsE FROM ALL YlCLtWS 

100.00 
100.00 

0.00 
100.00 
100.00 
99.93 
0.01 
0.06 

PERCENT OF W6€ FROM ALL WUCLlDES 

100.00 
100.00 

0.00 
100.00 
100.00 
99.93 
0.01 
0.06 

PERCENT OF DOSE FRan ALL WCLIDES 

im.oo 
100.00 

0.00 
100.00 
100.00 83 '99.93 



MJCL I D 9  

TH-228 

W L I D E  

t H - 2 2 8  

NJCLIDE 

T I - 2 2 8  

U L I D E  

TH-228 

# I C L I D E  

TH-228 

E X P U S I R E  MCOE ' 

SUBn A I R  
WR FACE 
S V l m I Y G  

I U T  0.16SSE-07 0.00 
M l L K  ' 0.6Q36€-07 0.00 

PERCENT OF I YALL DO$€ BY U C H  P A T M Y  
I A T W Y  00Ct(REeEI) m Q N T  OF TOTM 

&U A I R  0.10259 -07 0.00 
SWAQ 0.9121t-05 0.09 
w 1 m I f f i  O.ooo490 0.00 
1WW. 0.100%-01 90.55 
116LtT. 0.13m-af 1.36 

SET. 0.13m-af 1.35 
E A T  0.1812€-07 0.00 
MILK 0. n9% -07 0.00 

PERCENT OF I N 1  U L L  #IbL BY EACN P A T M Y  
P A T I M Y  DasE(REHs) P E R C L Y T  OF TOTAL 

A I R  0.99919-1 0.00 
S I R F A C E  0 . m - 0 5  0 . a  
W I m I N C  0.0000E90 0.00 
I Y W .  0.51 z9E- 01 89.n 
I N C E S T .  . 0.35ToE-02 10.24 

VEGET. 0.35&€-02 10.23 
)(EAT 0.4690E-06 0.00 
MI LK 0.1%&-05 0.01 

PERCENT OF L I V E R  WSE BY EAcn P A T W Y  
P A T W Y  DOSE(RW) PER= OF TOTAL 

QBlc A I R  0.10619-07 0.00 
-FACE 0.911%-05 0.02 
S Y I m I N G  O.OOOOE+W 0.00 
I N W .  O.4bllE-01 . 96.85 
IWCEST. 0.UmE-a5 1.13 

V E C E T .  0.5010E-af - 1.13 
lEAT 0 .USE- 07 0.00 
MILK 0 . 2 m - 0 6  0.00 

PERCENT OF PANCREAS #1# BY EACH P A T M Y  
P A T W Y  DOSE(w(s) PERCENT OF TOTAL 

SJ6M AIR 0.82U3E-06 0.00 
=FACE 0.7375E-05 0.07 
S Y I W I I N G  O.OOOOE90 0.00 
INIUL. 0 . m - 0 2  96.n 
I N C E S T .  O.115X-a5 1.14 

VEEQT. 0.115X-03 1.14 
E A T  0.1516€-07 0.00 
MILK 0.6362E-07 0.00 

PERCENT OF K I W E Y S  #)# 61 EACH P A T M Y  
P A T W Y  #)#(RE=) PERCENT OF TOTAL 

SLlBW A I R  
S R F h C E  
S Y I m I N G  
INHAL. 
I N C E S T .  

VEeET . 
# A T  
MI LK 

0.1og4E-07 
0 .%71E-OS 
0 . m -  
0.1656E-01 
0.1407E-03 
0.1406L-03 
0.1848€-07 
0.774Tf -07 

0.00 
0.06 
0.00 

99.10 
0.W 
0.W 
0.00 

* *  0.00 

0*01 2020 
0.06 

100.00 
100.w 

0.00 
100.00 

\ 100.00 
99.95 
0.01 
0.06 

PERCENT OF DOSE FlOc A L L  N U C L I D E S  

100.00 
100.00 

0.00 
100.00 
100.00 
99.43 
0.01 

* 0.06 

PERCEWT OF WSL FRUM ALL NJCLtWS 

100.00 
100.00 

0.00 
100.00 
100.00 
00.- .-  

*, 0.01 
0.06 

.. -: , . -  

... . 
. '.. . . . _ _ A  1 

PERCENT O F  DOSE F l O c  A L L  N U C L I D E S  

100.00 
100.00 

0.00 
100.00 
100.00 
99.93 
0.01 
0.06 

PERCENT O F  DOSE FIK)I A L L  N U C L I D E S  

1m.w 

0.00 
100.00 

100.00 
100.00 
99.93 
0.01 
0.06 

C o I T R I m r T I o I  OF €xPosRf m s  TO Y R m Y  OOKS 

0.12lX-07 o.Oo00 
0.1oBQ-Os 0.0003 
0.10001-24 0.0000 

AlollAL #IsE(oDIE) PERCENT OF TOTAL DOSE 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

E-E WDE 
W A I R  
-FACE 

INW. 
IYGEST.  

VEGET. 
WEAT 
MILK 

suyIrn1nc 

EX- WDE 
SWJ4 A I R  
-FACE 
S V I r n I N G  
INHAL. 
IYCEET. 

V E S T .  
E A T  
MILK - #DE 

SUBll A I R  
SURFACE 
S V I r n I Y t  
1U. 
I-. 
Ern. 
lEAT 
MILK 

EXPOSRE llOOE 
SWJ4 A I R  
SURFACE 
S Y I r n l Y G  
IYHAL. 
I YCEST . 

VEGET. 
WEAT 
MILK 

Ex#IsLILE WDE 
SLlSll A I R  
SZRFACE 
S V I r n I Y G  
IYHAL. 
1 WGEST . 

V E S T .  
R A T  
111 LK 

0.4102f91 
0.58SSE-02 

.O.S831E-02 

.0.?665€-06 

.O.PlS€-o) 
C Q l T R I B W I O l  o f  I O M S  10 R W #)#S 

amML -(REMs) 
0 . m - 0  
0 . W - 8  
O.1OOQ-24 
0.82VR90 
0.1m2E-01 

'0.105lE-01 
'0.1382E-B 
*.SWI€-B 

O [ Y T R I W l I Q I  OF OWILLRE loDLS TO - #ICE(-) 
-I 

0.1= -01 
0.167%-04 
0.1000E-24 
0.1016E92 
0.1292E90 

.0.1291E90 
'0.1698E-04 
e0.n 16E-04 

C W T R I S U T I o l  OF D(P0BRE ) IMt  TO THYROID W S € S  
Aytlw #I#(-) 

0.1W-07 
0.146%-04 
0.1WOE-24 
0.1021E-01 
0.12%-03 

'0.1253E-0 
'0.1647E-07 
.0.6905€-0f 

C O Y T R l B U T l O l  OF ##IsILE #DES TO 8REMT DOSES 
AyylAL #I#CILE)(S) 

0 .ZWX -07 
0.1821E-04 
0.1004-24 
O.lOz9E-01 
0.12tQ-m 

'0.126pE-a3 
' 0 . 1 a - 0 7  
' 0 . m - 0 7  

COITRIWllOl OF ##1411l llDDES TO WJl. DOSES 
Aalaal -(-) 

0.11bfE-01 
0.103sE-os 
0. 1 WOE -21 
0.307DIE92 
0.126oE-0 

'0.1259E-03 
'0.165E-07 
.O.M38€-07 

C W T R I B U T I o l  OF EXPOSRE #DES TO t W L  DOSES 
W W  #ISE(RMS) 

0.102% -07 
0.9l21E-B . -  

0.1004-24 

0.1310E-m 
o.iooy-m 

85 

99.8571 
0.1421 
0.1420 
o.oo00 
0.0001 

PERCENT Of TOTAL #)(L 

O.oo00 
0.0010 
O.oo00 

' w.nn 
1 .a19 
1.a10 
o.ooo2 
0.0007 

PERQYT Of TOTAL #IpE 

O.oo00 
O.oO02 
O.oo00 

w.7156 
1.2562 
1.25% 
o.oO02 
0.0007 

PERCENT OF TOTAL #1sE 
0.w02 
0.1416 
O.oo00 

96.6462 
1.2121 
1.2112 
o.oO02 
0.0007 

PERCEYT OF TOTAL DOSE 
O.oO02 
0.1145 
O.oo00 

m.6080 
1.21R 
1.2166 
O m a 2  
0.0007 

PERQIIT OF TOTAL DOSE 
O.oo00 
O.oo00 
O.oo00 

99.99% 
O.ooo1 
o.ooo5 
o.oo00 
o.oo00 

PERCENT OF TOTAL WS€ 
0.0001 
0 . m  
O.oo00 

w.sns 
1.35Y 



#QT. 
I U T  
111 LK 

E m  lODE 
Qls)r AIR 
mfKE 
SYIrnINC 
I I K U .  
INGEST. 

#GET. 
WEAT 
MILK 

EXPOSURE WX)E 
AIR 

SLRFACE 
SUIrnING 
IWW. 
INGEST. 

#GET. 
IEAT 
MILK 

= ooc€(ltDIs) 
0.999lL-Qb 
0 . m - Q I  
O.loOoE-# 
O.Sla€-Ol 
0.UmE-02 

.0.356&-02 

.0.169oE-o6 

.0.lp66t-o6 

COlTRIWTIOI OF u(#Ipw m t  TO L I E R  - DOSE(=) 
0.1061E-07 
0.%45€-05 
0.1OoaE-24 
O.441lE-01 
0 . m - 0 3  

*O .sobs -03 
.0.6637E-07 
*O .2782E -06 

CDYTRIWTIOY OF awIslRE )(ODES TO PANCREAS OOSES 
ANW #IsE(REm 

0.--a 
0 . r n - B  
0.1OoaE-24 
0.wm-aZ 
0.115%-03 
.0. 115%-03 

.0.&s&Z-w 

.0.1511-07 . 

QYnlMIQl OF -A1 ltlOlQIS W E  
Mw WsEcREJw 
O.lm&-O? 
O.%?lE-05 
0.loOoE-24 
0.1656€-01 
0.14oE-03 
.0.1406€-03 
.0.184&-0? 
.0 . n 4 E  -01 

TOTAL DOSE TO EACH QGAY 1- ALL PATWAYS 
am DOSE(-) 

Y BQOY 0.41 07E91 
R M R  0.8404E*Oo 
E m 1  0.1029€92 
THYROID O.lO35E-01 
WEAST 0.104&-01 
*WL* 0.307UE92 
s YALL 0.1017E-01 
IN7 UALL 0.3487E - 01 
LIVER 0 . w - 0 1  
PANCREAS 0.101oE-01 
KIDNEYS 0.1671E-01 

COWTRIEUTORS TO ORCAY DOSES 
PERCENT 

1.3549 
0.0002 
0.0007 2020 

P€RQWl 0 TOTAL DOSE 
O.oo00 
0.0255 
O.oo00 

b 9 . W  
lo.m 
10.t327 
0.0013 
0.0056 

PERCEYT Of TOTAL DOSE 
O.oo00 
0.0212 
O.oo00 

96.- 
1.1323 
1.1315 
o.Ooo1 
o.oO06 

ExposLRE lODE 
SUQl AIR 
SLILFACE 
SVIrnINt 
I N W .  
IrCEST. 

#GET. ' 

lEAT 
111 LK 

PERCENT OF TOTAL DOSE 
0.0001 
0.0730 
O.oo00 

96.7829 
1. tu0 
1.1432 
o.oo(# 

o.Ooo6 

ERCENT OF TOTAL DOSE 
0.0001 
0.0579 
O.oo00 
99.1003 
0.8418 
0.8412 

' *  o.Ooo1 
o.Ooo5 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 

YUCLlDE 

TU-228 
TU-228 
tn-228 
TU-228 
TU-226 
TU-226 
1n-228 
TU-228 
TU-228 
TU-228 
TU-228 

0.4101E91 
0 . W 9 0  
0 . 1 m 9 t  
O.laf5L-01 
0 . l W - 0 1  
O.JOrn*ot 
0.101x-01 

0 . u - 0 1  
0.101oE -01 
0.16?lE-01 

o.%an-01 \ i, 

Wlww LOCATIQI 
#Km mu 

12 4 
12 4 
12 4 
12 4 
12 4 
12 4 
12 4 
12 4 
12 4 
12 4 
12 4 

87 



2020 

Building 60 

Thorium-230 



2020 
WT lac 

L O P T I  CPTIW=4,1,0,0,0, # O , O , O ,  
LiPo=o,mB=i ,NTTB=~ ,NUTB=~ ,TQIBB=~ .O,CSFAC=O.I LEND 

CllID 
&RID N R l ~ , N R U = 1 6 , ! D 1 S T ~ S 0 , ~ W , 5 W , ~ 0 , 1 ~ ,  1200,1U)O, 
1400,1500,1625,1700,1800,2000,2200,tS00.5000 &ED 

PLW RISE 
LPLW PP.O.0 &END 

WETEOROLOCICAL DATA 
U T E  L ID=1000,RR= 102, i A = 2 8 5  .o &END 

P H Y S I U L  STACK DATA 
1 

&PHIS PHtO.0 LEWD 
W I N D  FREQUENCY DATA 
STAR 

DEFAULT 
RADIONUCLIDE DATA 
1 

-1 NUC.'TH-230', ISUL=Y,NUD=l.O,REL=O.Z LEND 
A t  DATA 

U Q T  FV=S0.0,0,50.0,F8=50.0,0,50.0,FM=50,0,50 MUD 
AG ARRAYS 

FILE 23FARMA.DAT 
SKIP 5 
USER 
(1615) 
(8F10.0) 
WPUUT I w ARRAY 
F 1 LE Z C P W A  .DAT 
SKIP 3 
USER 
(8( I9,lX)) 
COlQlENTS 
ACCIDENT SCENARIO FOR BUG. 60 WITH 10% RELEASE 
DOSE C A L W U T E D  AT 750 METERS. 
U.S. DOE FEED MATERIALS P R W U C T I W  CENTER 

I 



1 

0 .  

0 

n 

0 
0 
3 
0 
0 
0 
3 
J 
J 
3 
0 
3 
3 
0 
0 
3 
3 
a 
3 
0 
1 
0 

0 

0 

0 

1 
0 
0 
0 
0 

1 
0 

SEcTm 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

285.0 

0.0728 
0.1090 
0.1455 
102.00 

1000 
1 

1 2 
WEICICT (ILTERS) O.oo00 
DIA)(ETER ((ETERS) O.oo00 
EffLlENT V E L a I T Y  (#TEIS/S€C) O.oo00 
RATE o f  H U T  M I S S 1 0 (  (UL/SEeQQ)) O . O O E 9 0  

STACK WCL IDE RELEASE RATE 
RELEASE RATES F a  IUOIQllCLIDES 

(mIES/IUR) 

S T A O l  y)(BER 
3 4 5 6 

1 TH-230 O . tOoE40  
RUlE bEPLElXCU AllD DEPOSITIQ PAIuILfERS 

WUtL IDE CiUVI TAT IQUL DEPOSITIOY imam SCAVUlGIYC EFfECTIVE DECAY COISTAHT 
FALL VELOCITY QTFFICIEYT IN P L W  

(WETERS/S€C) (ILTERS/SEC) (l/SEC) (PER DAY) 

T H - 2 3 0  O.OO0 O.OO058 O.WlE-05 0.000E+00 
FREQIENCY Of A-HERIC STABILITY CLASSES fa UUI DIRECTIOY 

A 

0.008L 
0.0171 
0.0101 
0.OSW 
0.0318 
0.070s 
0.0398 
0.0163 
0.0392 
0.0321 
0.0188 
0.0157 
0 .  0439 
0.0415 
0.0311 
0.0116 

. .  

0.0055 0.0224 
O.oo00 0 . m  
0.0209 0.0310 
0.0245 0 . m  
0.0279 O.OZL0 
0.0108 0.0514 
0.0149 0.0498 
O.oo00 0.0431 
0.0173 0.0347 
O . o C 3 8  0 . w 1  
0.0375 0.0625 
0.0156 0.0190 
0.0257 0.0363 
0.0208 0.0445 
0.0191 0.0502 
0.0265 0.0418 

IY EACH STIIIILITI aASS 
0 E 

0.3792 
0.3576 
0.3919 
0.3575 
0.2909 
0.4737 
0.5888 
0.5458 
0.5479 
0.1973 
0.3270 
0.2887 
0.2900 
0.2368 
0.2805 
0.3585 

0.4551 
0.4263 
0.3192 
0.2441 
0.3028 
0.2692 
0.2077 
O.Z% 
0.2693 
0.1871 
0.2292 
0.2958 
0.3187 
0.3291 
0.4527 
0.w5 

f C 

0.0928 0.0366 
0.1136 0.0512 
0.0929 0.1340 
0.1383 0 . 1 1 n  
0.1076 0.2071 
0.0650 0.05% 
0.0298 0.0692 
0.0488 0.0866 
0.0523 0.0392 
0.0937 0.0819 
0.1104 0.2146 
0.1391 0.2241 
0.1465 0.1390 
0.1892 0.1383 
0 . W  0.wt1 
0.0823 0.0419 

FREWEYCIES Of W I I O  DIRECTlaYS AND RECIPROUL-AEIUCED Ulm S E E D S  9 1. 



AREA 

tm T(XARD 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

YlMD TEYIl lO 

1 
2 
3 
4 
5 
,6 
'7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

lPEQlfYCY 

0.058 
0.029 
0.016 
0.020 
0.041 
0.060 
0.033 
0.030 
0.m 
0.056 
0.on 
0.0% 
0 . 1 0  
0.105 
0.120 
0.117 

A 

2.57 
1.44 
0.n 
0.69 
1.05 
1.14 
1 .dt 
0.n 
1.92 
1 .n 
2.57 
1.45 
1 .& 
1-50 
1 .a2 
2 . 8  

B C D 

9.31 2.30 1 . a  
0.m 1.:9 1.27 
0.n 0 . 7  3.39 
1.00 2 . 3  3.n 
1.2 0.7 1.a7 
2.57 1.16 1.52 
1.00 l.M 1.32 
0.00 2.17 !.sa 
2.Y 1.67 2.18 
1.W 1.49 1.S 
2-65 1 . a  1.65 
2.25 1.46 1.90 
2.m 2.43 1.62 
1.m 1.60 1.30 
2.01 2.33 1.u 
2.W 2.M 1.92 

Y lyD OIRECTIOYS ARE YUtBEREO ~ T E R C L a X U I S E  STARTIWC AT 1 M WE mlH 
FREWEYCIEL OF YIKD DlRECTIQlS iw) T R U € - A V E W  W16 =ED0 

YSYD TQultD 

1 
2 
3 
4 .  
5 
6 
-7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

. ._ 

FRESJEYCY 

0.0% 
0.029 
0.016 
0.020 
0.651 

---0.064 
0.033 
0.030 
0.038 
0.056 
0.078 
0.091 
0.108 
0.103 
0.120 
0.111 

A 

2.57 
1.98 
0.n 
1.13 
1.45 
1 .a 
2.12 
0.n 
2.w 
2.41 
2.57 
1.97 
2.63 
2.53 
2.57 
2.97 

E 

1 A9 
1.06 
0.83 
0. n 
0.33 
1.31 
1.31 
1.20 
1.17 
1.07 
1.13 
1.16 
1.21 
1 .a3 
1.14 
1.58 

I 

0.81 
0. n 
0 . n  
0.n 
0.n 
0 .  n 
0 . n  
0.n 
0.94 
0.81 
0 . n  
0.n 
0 . a  
0.n 
0.82 
0.80 

Y I Y )  SPEEDS Fa EMW S T M I L I T Y  CLASS 
(ETERS/SEE) 

B E 

2-57 2.35 

0.n 0.77 
1.36 2.57 
2.6 0.77 
2s7 1.72 
t.36 2.57 
0.00 2.81 
3-02 2.34 
3.10 2.52 

3.05 2.47 
2.w 3.57 
2.51 2.u 
2.57 3.10 
2.Y 3.19 

0.00 1.67 

2 . n  2 . a  

750 
1000 
1200 
1300 
1400 
1500 
1625 
1700 

2000 
2200 
ZOO 

l8Po 

T H - 2 3 0  
TH-230 
T H - 2 3 0  
TH-230 
TH-230 
TH-230 
TH-230 
T H - 2 3 0  
T H - 2 3 0  
TH-230 
TU-230 
T H - 2 3 0  

4.m-08 
2.4%-08 
1 A3E-08 
1.m-08 
1.4lE-08 
1.25E-08 
1 .m-08 
1.01E-08 
9.m-09 
7 . e - 0 9  
6.UE-09 
5.27E-09 

2.47E-W 
1 .4K-W 
1.05E-09 
9.2lE-10 
8.1Z-10 
7.2lE-10 
6 .m-10  
5 .ax- 10 
52%-10 
4.43-10 
3 . m - 1 0  
5 . w - 1 0  

2.m-10 
2.m-10 
1.71E- 10 
1 S7E- 10 
1 . e - 1 0  
1 . x - 1 0  
1 -2SE-90 
1.1%-10 
1.12f-10 
1.OlE- 10 
9.1SE - 11 
8.m-11 

0 E F 

2-83 2.19 
1.86 1.52 
1.34 0.95 
0.m 0 . n  
1.49 O.% 
2.22 1.38 
2.01 1.41 
2.a 1.75 
2.n 1.67 
2-52 1.59 
2.46 1.65 
2.73 1.n 
2.76 2.03 
2.39 1.56 
2.22 1.72 
2.60 2-27 

0.88 
0.n 
0.n 
O.?? 
0.n 
0.n 
0.n 
O.n 
1.22 
0.86 
0.n 
0.n 
0.79 
0.82 
0.92 
0.86 

2.7SE-00 
1 .&E-09 
l . w - 0 0  
1 . m - 0 9  
9.57E-10 
8.5%-10 
7.55E-10 
7.W-10 
6 . e - 1 0  
S.43E-10 92 
4 . e - 1 0  
3.W-10 

2020 
C 

0.n 
0.77 
0 .  n 
0.n 
0 .  n 
0.n 
0 . 7  
0.R 
0 . n  
0 . n  
0.n 
0.n 
0.n 
0.77 
0.n 
0.n . 

- 

t 

0.n 
0.77 
0.n 
0.77 
0.n 
0.77 
0.n 
0.n 
0.n 
0.n 

0.n 
0.77 

0.n 
0.77 

o.n 

0.n ;. 

EFF EL UTE 
(PCI/S) 

3. %-92 
3. StEd2 
3.51E*02 
3.5oE92 
3. SOE.02 
3. m+02 
3. bR42 
3.48€42 
3.4E92 
3.Lmo2 
3.46€42 
3 . 4 5 E 9 2  



. c) !f 2 
I I --* 2 ; 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
L 
4 
4 
L 
L 
4 
4 
4 
L 
L 
L 
5 
4 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 

6 
6 
6 

‘6 

5ooq. 
?50 

loo0 
1200 
1300 
1400 
1500 
1625 
ltoo 
1800 
2000 
2200 
2500 
SO00 
750 

lo00 
lz00 
1300 
1400 
lS00 
1625 
1700 
1800 
2000 
tzoo 
2500 
SO00 
EO 

loo0 
1200 
1300 
1- 
1500 
1625 
17UO 
1800 
too0 
zzoo 
2500 
5000 
3 0  

lo00 
lz00 
1300 
1400 
1500 
1625 
17W 
1800 
2000 
ZZDO 
2500 
SO00 

750 
loo0 
lz00 
1300 

1500 
1625 

ium~ 

A 3-m 
\;‘Goo 

1 . m - 0 9  
2 . a - 0 8  
1.64€*0 
1 . m - 0 6  
1.m-I 
9 . a - w  
8.22E-09 
7. l a - 0 9  
6.m-09 
6 . m - W  
5.mt-w 
4.=-w 
3.4%-09 
1.17E-09 
2.2lt-08 
1 . a - 0 8  
9.M-09 
8.W-w 
7.1%-09 
6.m-09 
5.52E-09 
5.laC-w 
4.62E-09 
3.u-09 
3 . a - 0 0  
2.62E-09 
8.m-10 
3.3QE-08 
1 .%E-@ 
1.4R-08 
1.24€-I 
1.a-a 
9.M-w 
8 . m - W  
?.TIE-09 
7 .a -09  
5 . a - 0 9  
4.9%-w 
3.9bE-09 

1 .NE-09 
4.m-08 
3.96E-08 
2.91E-08 
2 . s - 0 8  
2.za-08 
1.W-08 
l.7lE-08 
l.%E-M 
1.43E-08 
1 . l t - 0 8  
1 .OlE-08 

2.&-09 
5.0%-08 
2.95E-08 
2.16E-08 
1 .a%-o8 
1 . U - 0 8  
1 A‘lE-oB 
1 . a - 0 8  
1.19E-08 
1 .osE-08 

a m - w  

1 .w- 10 
1.m-09 
9.M-10 
6 . a -  10 
6.0%-10 
5.351-10 
4.m-10 
4.1s-10 
3 . s - 1 0  
SAX-10 
2 . a - 1 0  
2.47€-10 
1 .ppE- 10 
6.74E-11 
1.27E-09 
7 . X -  10 
5 . s -  10 
4 . a - 1 0  
4.11E- 10 
3.M-10 
3.1s-10 
2.p1E-10 
2 . a - 1 0  
2.21E- 10 
1.8&-10 
1.51E- 10 
5.m-11 
1.9%-09 
1.m-09 
8.2lE-10 
7.1%-10 
6.m-10 
S.RE-10 
4.Q-fO 
4.47€- 10 
4.w-10 
3 .S-10  
2.dsE-10 
2.m-10 
7.5%-11 
3.m-09 
2 . a - w  
1.67€-09 
1 . u - 0 0  
1 . s - 0 9  
1.1%-09 
9.M-10 
9.W-10 

6 . e - 1 0  
5.7%-10 
4.65E-10 
1 S E - 1 0  
2.m-09 
1.m-09 
1.25E-09 
1.m-09 
9.55E-10 
8NE- 10 
7.m-10 
6.W-10 
6.m-10 

1 . a - i o  

3 . a - 1 1  
I.=-10 
1.37E-10 
1.1R-10 
1 .w-10  
9.67E-11 
9.ooL-11 

?.WE-11 
7.4%-11 . 
6.m-11 
4.W-11 
5.319- 11 
2.%€-11 
1 .=-lo 
9.15E- 11 
7.w- 11 
6.97E-11 
6.45E-11 
6 .m-11 
5.szE-11 
5.27~- 11 
4 . w - 1 1  
4 . U - 1 1  
4 . a - 1 1  
3 33E- 1 1 
1.m-11 
1 . u - 1 0  
1 .=-lo 
1.OlE-10 
9 , s - 1 1  
8.63E-11 
8.02E-11 . 
7.m-11 
?.OLE-11 
6 . a - 1 1  
5.m-11 I 

5 -3%- 11 
4.m-11 
2.23E-11 
3.1Q- 10 
2.m-10 
1 .=-lo 
l.7sE-10 
1.61E-10 
1 .%-lo 
1 .=-lo 
1.31E-10 
1.2CE-10 
1.llE-10 
1.ooE-10 

4.16E-11 
3.52E- 10 
2 . e - 1 0  
2 . w - t o  
2.01E-10 
1.w-10 
1.m-10 
1.5% - 10 
l.f2€-lO 
1.43€-10 

“ I  

a .m-11 

a. 7tx - 1 1 

1 .m-10 
1.81E-00 
1 .m-09 
,.on-lo 
7.1Q-10 
6.m-10 
s.43€-10 
4.w- 10 
4 . e - 1 0  
4 . a - 1 0  
5.56€-10 
LOR-10 
2.StL-10 
9.3oE-11 
1 . a - 0 9  
8 . a - 1 0  
6.W-10 
5.m- 10 
&.?&- 10 
4.24E-10 
3.m-10 
3.M-10 
3.1#-10 
2.6%-10 
2.m-10 
1 .&€-lo 
6 . a - 1 1  
2.1zE-09 
l . b E - 0 9  
9 . a - 1 0  
8.m- 10 
7.UE-10 
6.3%- 10 
5.m-10 
5.m-10 
4.7lE-10 
3.m-10 
3.39E-10 
2.76E-10 
9.m-11 
4.m-09 
2.w-09 
1 . u - 0 9  
1 . m - w  
1 . a - 0 0  
l a € - w  
1.12E-09 
1.04E-00 
9.U-10 
? . a - 1 0  
4.W-10 
5.w-10 
1 .%E- 10 
3 . a - 0 9  
1.w-09 
1.m-09 
1.29E-09 
1.w-00 
1 . a -w  
&%E-10 
8.W-10 
7 . a - 1 0  

3.m- 
I.=* 
1.m- 
1 .nt* 
!.ma‘ 
1.m- 
1 .=e 
1 .a42 
1 .a42 
1 .*+a2 
1 .=e 
1 .=e 
1.67Ee 
1 .a92 
9.36E91 
9.2E41 
9 . m 1  
9.1R91 
9 . 1 H  

9.1oL41 
9.0arSl 
9.06E91 
9.01E41 
8.ppE91 
8 . W 1  

1.m- 
1.16E42 
1.1sE92 
1 . 1 H  
1.1- 
l . l M  
1.1- 
1.1- 
1.1sE42 
1 . 1 m  
1 . 1 m  
1.11E42 
1.- 
2.4mu2 

2.- 
t.JX+QZ 
2 . M  
2.33302 
2.- 
2.- 
2 . 3 1 H  
2.- 
2.m- 
2.- 
2.1- 
3.65E42 
3.63€* 
3.62€+02 
3.61E+02 
3.61- 

9.is+oa 

a.smoi 

2 . m  

3.6492 
93 3.5- 

3.5- 
3.=92 



6 
6 
6 
b 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 

8 
8 

8 
9 
9 
Q 
9 
0 
9 
9 
9 
9 
9 
9 
9 
9 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 

a 

a 

TH- 230 
rn- Lu) 

rn-  w 
TH-250  
T H - Z U ,  
tn-230 
T H - 2 3 0  
rn-DO 
In- 230 
rn-230 
tn-m 
rn-230 
i n -  zu) 
T H -  t50 
rn-tW, 
rn-Do 
T H - 2 3 0  
r n - 2 3  
rn-t30 
Til-2.30 
TH-W 
T H - 2 X  
TW-W 
T H - Z K )  

7n- 250 
TW- 250 
T H - w  
T H - D o  
11-230 
r n - a o  
rn-230 
11-230 
TH-230 

T H - t u )  
TH-230 
rn-250 
TH-230 
rn-230 
rn-Do 
T H - 2 3 0  
T H - 2 3 0  
TH-230 
TH-230 
T H - M ,  
T H - 2 3 0  
tn-t30 
rn-230 
rn-230 
T H - 2 3 0  
T H - 2 3 0  
rn-230 
rn-230 
rn-230 
rn- 230 
T U - 2 3 0  
rn-230 
T H - 2 3 0  
T H - 2 3 0  
r n - 2 3  
rn-t30 
rn-230 

1n-m 

8.W-09 
7 . a - 0 9  
6.1%-09 
2.w-09 
2.m-Q 
!.51E-.# 
I. :?E-,x 
l.ZZ-.X 
9.36L-.;9 
8.a-09 
7 . a - 0 9  
6.m-09 
5.m-09 
4.m-09 
4.15E- 09 
3 . x - w  
1.llE- 09 
2.7%-OB 
l.f%-aa 
1.m-08 
1 .=-a 

7.91E-09 
6.m-00 
6.38-09 
5.m-09 
4.a-09 
4.0s-09 
3.m-00 
1.m-09 
2.m-08 
1.37E-08 
1 .OlE-OU 
8.blE-09 
7.76€-09 
6 . m - W  
6.01E- W 
5.w-09 
s.Os€-w 
4.2lE-09 
3 . s - 0 9  
2.m-09 
9.76E-10 
5.m-08 
2.9lE-08 
2.1%-08 
1 .=-a 
1 . a€ -OB 
1.45E-08 
1 . u - 0 8  
1.1%-OB 
1.W-OB 
0 . m - W  
7 . U - W  
6.#1E-W 
2 . m - w  
1 .M-07, 
6.W-08 
5.m-OB 
4.b3E-08 
3 . a - m  
3.m-08 

a.vx-09 

5 . w -  10 
4.3%-10 
3.51-10 
1 . r a -10  
1.m-09 
9.m- 10 
6.8lE-10 
5 .m-10  
5 . a - 1 0  
4 . e - 1 0  
4 . a - 1 0  
3.m- 10 
3 . B - 1 0  
2.81E- 10 
2.m-10 
1 .m- 10 
6 . m - 1 1  
1.=-09 
9 .w-10  
6.7lE-10 
5 .=E - 10 
5 . m -  10 
4.55E-10 
3.97E-10 
3.67E- 10 
3.m-10 
2.76E-10 
2.35E-10 
1 .=-lo 
6 . a - 1 1  
1 . s - 0 9  

5.alE-10 
5.0%-10 
4.m-10 
3.W-10 
3 . e - 1 0  
3.m-10 
2 . a - 1 0  
2 . a - 1 0  
2 .w-10  
1 .&-lo 
5 . e - 1 1  
2.PlE-09 
1 . e - 0 9  
1 . a € - W  
1.0%-09 
9 . e - 1 0  
8.33E-10 
7 . a -  10 
6.11E-10 
6 . a - 1 0  
5 .m-10  
4.3oE-10 
3.4%-10 
1.19-  10 
7.01E-W 
4 . a - 0 9  
2.w-09 
2.55E - 09 
2.2UE-09 
1 .p%E-w 

t . 9 1 ~ -  io 

1 .m-10 
l.l7€-10 
1 . a - 1 0  
4.W- 11 
1 . m - l o  
1:ur- 10 
1.1%-10 
1 . m -  10 
1 .@a- 10 
9 . u -  11 
8.7lt-11 

7.W-11 
7.m-11 
6.W-11 
5.5%-11 
2.7lE- 11 
1.61E- 10 
1.24-10 
9.W- 11 
9.lR-11 
8 . 4 s -  11 
7.m-11 
7 . a - 1 1  
6.W-11 
6.54-11 
5 . u - 1 1  
5.m-11 
4.66E-11 
2.2%-11 
1.w-10 
1 .a- 10 
1.m-10 
9.m- 11 
8.N-11 
8.14-11 
7.5OE- 11 
7.16E- 11 
6.m-11 
6.m- 11 
5.5oE-11 
4 . e - 1 1  
2.3%-11 
2.9lE-10 
2.16E-10 
t.X- 10 
1 &E- 10 
1.5s-10 
1 . e - 1 0  
1.3lE-10 
1.M-10 
l . lf-10 
1.w-10 
9.m-11 
0.m-11 
4.OSE-11 
4 .%- 10 
3.3%-10 
2.6lE-10 
2.9s-10 
2.3s-10 
2.21E-10 

a . s - 1 1  

6.W- 2020 
5.5%- 10 
4.5%-10 
1.m-10 
1.m-09 
1.m-09 
8.34-10 
7 .m-10  
6.m- 10 
5 . m - t o  
4.m-10 
4 . u - 1 0  
4 .W-  10 
3.flE-10 
3 . a - 1 0  
2 . e -  10 
9.1QE-11 
1.7%-00 
1 . w - 0 0  
7.7lE-10 
6.76E-10 
5.m-10 
5 .BE- 10 
4.m-10 
4.36L-10 
3.m- 10 
3.3% - 10 
2.m-10 
2 . x -  10 
8.%E- 11 
1.m-w 
9.W-10 
6.m- 10 
6.010-10 
5.%-10 
4.m-10 
b.210- 10 
3 . a - 1 0  
3 . s - 1 0  
3 . a - 1 0  
2.61E-10 
2.14E-10 . 
I.--11 
3.m-09 
1.m-09 ‘ 

l.4lE-W 
1.m-00 
1.m-09 
9 .m-10  
8.57E- 10 
7.96E- 10 
7 . a - 1 0  
6.11E- 10 
5.bE-10 
4.m-10 
1.55E-10 
7.4%-w 
4 . x - 0 0  
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111 u 

nrlmrwc 

CCUTRlsLnlQl O f  E-E #DES TO PulCREAS #ICES 
A Y W A L  msE(REns) 

0.1 b5#- W 
0.2763E-06 
0.1000E-24 
0.8l&b€-a3 
0.4114E-05 

*O.b111E-05 
*0.5831E-W 
*0.2401E-W 

Q m I W T I o l  OF #DES TO KIDN€YS 
w y w  DosE(REJ6) 

0.2m€-W 
0.398Sf-06 
0.lDoQ-24 

0.4llU-05 
*O A 1  11E-05 
q.Sa31E-W 
~ . Z b O l E - O B  

o.aim-a 

TOTAL DOS€ TO EACH aRW TllRaGH ALL P A T W Y S  
man WSECpMf) 

Y m y  0.a16E90 
R M A  0.=90 
E m f  0.50a6E41 
THYROID 0.80OTSE -03 
BREAST 0.80?%-03 
*WL' 0.1401E41 
5 UALL 0.8260€-03 
I N 1  W L L  O.lou€-02 
L 1-R 0 . m - 0 2  
PANCREAS 0 . m - 0 3  
KIDNEYS 0 . e - 0 3  

W N T R I  BUT(#S TO @fur DOSES 
PERQMT 

1.27% 2020 
0.0047 
0.0007 

PERQHT OI TOTAL #ILt 
O.oo00 
0 . m  
O.oo00 

& . a 1  
15.w 
15.2514 
0.Oott 
0.0069 

P€RQYT 0 TOTAL DOSE 
O.oo00 
0.0055 
O.oo00 

99.6930 
o.so1s 
0.5012 
0.0001 
o.OoO3 

P€RCEYT OF TOTAL DOSE 
O.oo00 
0.- 
o.oo00 . 

w.w1 
0.m12 
0 . m  
0.0001 
o.ooa5 

PEILCEYT o f  TOTAL DOSE 
o.oo00 
0.048s 
O.oo00 

wa502 
0.5012 
0.5009 
o.oO01 
o.oo(15 

t -  



WCL ID€ 

TH-230 
TH-250 
TH-230 
TH-230 
lH-230 
TH-230 
TH-230 
TN-230 
TH-230 
TH-230 
TH-230 

ORW 

Y BQ)Y 
R W  
EMDOST 
THYROID 
BREAST 
VUL.  
s YALL 
IYT. YALL 
LIVER 
PAYcaUS 
KIDNEYS 

0.3316€90 
0.3287E90 
o.U1ME*o1 
0.807% -a 
0.W9E-a 
0.1401E91 
0 . W - a 5  
0.lDsiE-02 
O . M 3 @ € - 0 2  
0 . w - a 5  
0.--03 

WIII)I LOUTIOW 
COLW ROY 

12 4 
12 4 
12 4 
12 4 
12 4 
12 4 
12 1 
12 4 
12 4 
12 4 
12 4 

10s' 
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Building 6 4  

Thorium-232 



CPllCN 
hoPTl OPTION-0.1 .O.O,O.,O.O.O. 

GRID 
Up0 - 0,NSTB- 1 .mB - 1 ,NUTB - 1 ,TSUBB 

&GRC NRL=&NRU - 16,IDIST= SO=,W.7S.1OOO,!4-. :a, 
1400.1 xx). ~ ~ , I x I o , I ~ ~ ~ . ~ . ~  &END 

PLUME RISE 
W M P R = O . O a P l D  I 

MEiECROLOGlCAL DATA 
&METE UD=l#n.RR= 102.fA=2S5.0 &END 
PHYslcAL STACK DATA 
1 
WHYS PH-0.0 &END 

WlND mECUEKM DATA 
STAR 
DEFALLT 
RADIONUCUD€ WTA 
1 
M NUC- 7?+232'.ISOL=Y,AMAD= l.O.REL= 1.1 &END 

AG DATA 
UGDT Fv- 5O.O.O.sQ.O.F3= ~.O,O.SO.O,FM = 5 0 , O . S  E N D  

AG ARRAYS 
flLE 23FARMADAT 
slap 5 
USER 
(16W 
(8F10.0) 
POPULATION AWIAY 
FILE 24wADAT 
sKlP3 
USER 
(8(19.18) 
COMMENTS 
ACUDENT SC€NARO FOR Bu)(j. 64 WlTH lo# 
DOSE CALCULATE0 AT 12#) METERS. 
U.S. DOE FEED MATEAWS PRODUCTION CENTER 

1 .O.GSFAC = 0.5 &END 

2020 



1 
0 

OUTPUT OF NRDOSEPA COMPUTER CODE 

OPItoNS SELECTEe 
RADIONUCUDE WNCEN’TRATIONS ARE USTED FCR DIRECnON AND DISTANCE FROM FAUUTY 
RADIONUCUDE CSNC’NRATIONS USED ARE SECTORAVERAGED VALUES 
PLUME RlSE IS CCMPUTED FCR BUOYANT PWMES BY W G S  ECUATIONS 

0 

0 
1 
0 
0 
0 AVERAGE AIR fEMPERATuRE (Dffi K) 285.0 
0 
0 IN STABILIIY CLASS E 0.0728 
0 IN STABILITY CLASS F 0.1m 
0 IN STABlurV CLASS G 41455 
0 RAINFALL RAE (CM/YEAR) 10200 
0 HUGHT OF UD (METERS) 1000 
0 NUMBER OF STACKS IN THE PUNT 1 
0 
0 
0 STACX INFORMATION- 
0 
0 STACK NUMBER 
0 1 2 3 4 5 6  
0 HEIGHT (METEAS) O.oo00 
0 DIAMETER (METERS) 0.WW 
0 EFFLUENT VELOCITY (METERS/SEC) O.oo00 
0 RATE OF HEAT EMISSION (CAL/SECUND) 0.ooE+oo 
1 RELEASE RATES FOR RAD1ONUCUDES 
0 STACK NUCUDE ELEASE RATE 

0 

1 
0 NUCUDE GRAVITATIONAL DEposmoN VELOUlY SCAMNGING EFFECTM DECAY CONSTANT 

FWVELOCIW COEmClENl M PLUME 

METEOROLOGMX AND PCANT INMRMA~ION SUPPUED TO PROGWA- 

AVERAGE VERTICAL TEMPESATURE GRADIENT CF THE AIR (DEG K/METER) 

(CUFUES/YEAR) 

1 m232 0.1 lOE+O1 
PLUME DEPLEnON AND DEposmoN PARAMOWS 

(METERS/SEC) (METEWSEC) (1 /=c) (PER DAY) 
0 

1 
0 
0 SECTOR M I O N  OF TIME IN EACH STABILITY CLASS 
0 A B C D E F G 
0 

TH-232 O.Oo0 O.ooo58 0.341 E4K 0.000E+m 
FREQUENCY OF ATMOSPHERIC STABIUTY CLASSES FOR EACH DIRECTlON 

1 0.0084 0.0055 o.om 0.3792 Q u i  0.09a a m  

4 0.0404 0.026 0.00~0 0.3575 02441 0.1383 0.18~2 

7 0 . ~ 9 8  0.0149 0.0498 0.5888 020~7 0.0298 a m  

2 0.0171 O.oo00 0.0342 OS76 0.4263 0.1136 0.0512 
3 0.0101 0.0209 0.0310 0.3919 03192 0.0929 0.1340 

5 0.4318 0.4119 0.0240 02989 43028 0.1078 42071 
6 0 . m  0.0108 0.0514 0.4737 0- 0.0850 40595 

8 0.0163 o.oo00 0.0431 0.5458 02595 0.0488 0.0866 
9 0.0392 0.0173 0.0347 0.5479 02693 0.0523 0.0392 
10 0.0321 0.0438 0.0641 0.4973 0.1871 0.- 0.0819 
11 0.0188 0 . m  0.0625 0.3270 0.2292 0.1104 02146 
12 0.0157 0.0156 0.0190 0.2887 02958 0.1391 02261 
13 0.0439 0.0251 0.0363 0.2900 0.3187 0.1465 0.1390 
14 0.0413 0.0208 0.0445 0.2368 0.3291 0.1892 0.1383 
15 0.0311 0.0191 0.0502 0.2805 0.4527 0.0988 0 . m  
16 0.0446 0.0265 0.0418 0.3585 0.4045 0.0823 0.0419 

1 
0 
0 WIND TOWARD FREQUENCY WIND SPEEDS FOR EACH STABIUTY CLASS 

FREQUENCIES OF WIND DIRECTIONS AND RECIPROCALAMRAGED WIND SPEEDS 

(METERS/S€C) 

2) 0 5. 
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0 
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A B  C D E F G  

0 
0 

1 0.- 257 1.31 2 . X  1.88 1.Q 0.01 0.77 
2 0.029 1.46 O.W :.13 1.27 1.M 0 .n  0.n 
3 0.016 0.n 0.3 a . 7  039 0.83 0 . n  o n  
4 0.020 0.89 1.m 2.z 0.9 o n  0.77 0.77 
5 0.041 1.05 1.32 0 . 7  :.G? 0.23 0 . n  0 .n  
6 0.060 1.14 251 1.16 1.52 1.01 O . n  0.77 
7 0.033 1.62 1.00 im 1.2 1.01 0.7 0.71 
0 0.030 0.n  a00 217 1.58 ia a.n 0.77 
9 0.w 1.92 20% 1.67 218 1.17 0.94 0.n 
10 0.056 1.35 1.99 1.48 1.60 1.07 0.81 0 .n  
11 0.078 251 243 1.88 1.63 1.13 0.77 0.n 
12 0 . W  1.G 225 1.46 1.90 1.16 0.n  0 . n  
13 0.108 1.96 243 243 1.62 121 0.70 0.n 
14 0.103 1.53 1.98 1.a 1.30 1.43 a79 an 
15 0.120 1.82 ZQ1 2 3  1.44 1.14 0.82 0.n 
16 0.117 283 249 2.96 1.92 1.9 0.80 o.n 

WIND DIRECTIONS ARE NUMBEFIED CCUNTEiicLocKwI SE STARTING AT 1 FOR DUE NORTH 
FE0UENC;ES S WlND CIF(EcTlot((S AND TRUE-AVERAGE WlND SPEEDS 

WIND TOWARD E3ECUE.W WlND SPEEDS FOR EACH STABlupl  CASS 
(METEAS/SEC) 

A B  C D E F G  

1 0.358 257 257 235 2.83 219 0.08 0.n 

3 0.016 O . n  an 0.n 1.34 0.95 0.n 0.77 
4 0.w 1.13 1.36 251 0.98 0.77 0.n &TI 
5 0.041 1.45 u)5 Q.77 1.49 0.96 Q.77 an 
6 0.060 1.60 257 1.72 2.22 1.38 0.77 
7 0.033 212 136 257 201 1.41 0.17 an 
0 0.030 a n  440 2.81 223 1.75 a17 an 
10 0.056 241 3iD 252 232 1.39 0-08 0.n -. 

11 0.078 251 278 263 246 1.65 0.n 0.77 

13 0.108 263 2m 3.57 278 203 am an 
14 0.103 253 257 232 239 156 0.82 0.77 
15 0.120 W 257 3.10 222 1.72 0.92 0.n 

2 0.029 1.98 0.m 1.67 1.a 1 s  a n  0.n 

8 4038 302 ZM 271 1.67 12 an 

12 0.094 1 s  zm 247 273 1.n 0.n an 

16 0.117 297 2 s  3.19 280 2.27 0.88 0.n 
0 
1 ESTIMATED RADlONUCUOE CI)NCENTRATIONS 
O A R E A  NUCLIDE AIRCONCEN DRYDEPRATE WETDEPRATE GNDDEPRATE EFFREL 
RATE 

WINDTOWARD DISTANCE 

0 

WlND DIRECTIONS ARE NUMBERED C O U N T E R U ~  STARTING AT 1 FOR DUE NORTH 

c 
(PCI/CM-3) (pcI/CM-/s) (PCvCM-/S) (pcI/m-/s) (PCm 

(METERS) 

1 1200 fK232 1.01 E 0 7  5BoE09 9.39E-10 6.74E49 l.!a€+W 
1 1300 TK232 8.80E.08 5 . e -  8.65E-10 =E49 l H + M  
1 1400 m232 7.75E48 4.46E49 8.01E-10 B E #  1.92E+W 

1500 TK232 6.89E48 3.97E49 7.46E-10 4.71 E49 1*+W 
1 1625 TK232 6.02E48 3.46649 6 . w ~ - i a  4.15E49 1.92E+W 
1 1700 TK232 5.57E48 321 E49 6.56E-10 3.86E49 1.92E+W 
1 1800 Tn232 5.06E.08 291E49 6.19E-10 3.53E49 ls lE+O3 
1 2000 TK232 4.22E.08 243E49 5.55E-10 299E49 ls lE+O3 
1 2200 m 2 3 2  3.60E48 207E09 5.03E-10 2.SE09 l S + W  
1 2500 TKZY 2.90E.08 1 .ma 4.41E-10 211E09 1.9OE+a3 
1 5ooo TH-232 9.91 E49 5.71E-10 2 1451 0 7.85E-10 1A6E+03 
2 1200 TH-232 6.63E48 3.81 E49 6.24E-10 4.44E.09 9.39E+02 
2 1300 TH-232 5.78E48 3.33E49 5.74E-10 3.90E49 9.37E + 02 
2 1400 TK232 5.09E48 293E49 5.32510 3.46E49 935E+Q2 
2 ls00 TK232 4.52E.08 260E08 4.95E-10 3.1 OE49 9.33€+02 
2 1625 Tt+= 3.95E48 m a  4.56E-10 273E09 

1 

i: I&,.. I ,  ' 



. t b .  ' !>I " l  . . .&. 

2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 

* t r  
\ 4. b 

1700 
le00 
2Ooo 
2200 
2500 
so00 
la00 
1300 
1400 
1500 
1- 
17W 
1800 
2ooo 
2200 
2500 
XXK) 
1200 
1300 
1400 
1xT) 
1625 
1700 
ls00 
2ooo 
2200 
2500 
5am 
la00 
1300 
1400 
1500 
1625 
1700 
1800 
2ooo 
22m 
25m 
5ooo 
1200 
1300 
1400 
1500 
1625 
17W 
1800 
2ooo 
22m 
2500 
so00 
1200 
1340 
1400 
1500 
1625 
17W 
ls00 
2ooo 
2200 
2500 
so00 
la00 
1300 
1400 
1500 

Tu232 
fK232 
m232 
w232 
Tu232 
Tu232 
Tu232 

w232 
m232 
Tu232 
TK232 
Tu232 
Tu232 
Tu232 
Tu232 
Tu232 
w232 
Tn-232 
Tu232 
Tu232 
Tu232 
Tu232 
Tu232 
m232 
w232 
Tu232 
Tu232 
TK232 
Tu232 
Tu232 
Tu232 
TH-232 
m-232 
fKp2 
ma2 
w232 
ma2 
Tu232 
w232 
Tu232 
Tux32 
Tu232 
Tu232 
m232 
Tu232 
Tux32 
Tu232 
m232 
Tu232 
w232 
Tn-232 
TH-232 
w232 
Tu232 
w232 
Tu232 
TH-232 
TH-232 
m232 
m-232 
m-232 
fKp2 
m232 
Tu232 

I 

3.66EG 
3.32E08 
Z n E 4 B  
236E08 
1 .WE08 
6 . 4 4 € a  
5.14EG 
4 . 4 1 E a  
3.93E08 
3.48E08 
3 . a E 0 8  
281 E 0 8  
2.54E08 
211E08 
1.79E08 
1.44E08 
4.78E00 
? B E 0 8  
&WE08 
BooE08 
5.3OE08 
4.62E08 
4.27E-08 
3.86E08 
321 E08 
2?2€08 
219E08 
721 E 4 3  
1.80E47 
139EQI 
1 S Q I  
1.08Em 
0.4OE46 
R6SE08 
?ME48 
6.52E08 
S.WE08 
4.45E08 
1 .&E48 
1.19Em 
1 .ME47 
9.13E08 
ROSE08 
7.08EOB 
6S3E08 
5.92E-06 
4.93E08 
4.1 SEOg 
3.37E.08 
1.13E08 
6.50608 
587E08 
4.98E-06 
4.42E08 
3.85E08 
3.56E08 
3 2 3 E a  
269E08 
228E48 
1 .WE08 
6.10E49 
6.41EG 
5.59E48 
4 . 9 1 E a  
4.35E46 

211E00 
1.01 E00 
1SoE09 
1 . d E 0 9  
1 .aE00 
3.71E-10 
2.96EdS 
2.YIE40 
22axa 
ZOOEOO 
1 . = E a  
1 .Ea 
1.46E-00 
121- 
1 .=E43 

2 7 5 5 1 0  
4 s -  
3.93E00 
3.4sE-aQ 
ao5Mo 
2s6E49 
246E49 
-49 
lSsE09 
1.51E09 
12E40 
4.1s-10 
ea€- 
8.01 E 0 9  
?ME09 
621 E 4 9  

-5.41E08 

am-io 

'SOOEQB 
-452H19 
IfsHIo 
3.loE43 
-00 

b85E09 
m09 
U S E 0 9  
4.w- 
4 . a -  
%?E09 
3.41 E 4 9  
-49 
241E49 
1 -94E.09 
6.51E-10 
3.74E-m 
326E49 
287E49 
254E-09 
-49 
2osE49 
1.86E49 
1 .%E49 
1.31E-09 
1 .C6E49 

3.69E-09 
3.21 E49 
283E49 
25oE49 

a 4 i ~ - i o  

3.5 1 E- 10 

4.35E-10 
4.10E-10 
3.67E-10 
3.33E- 10 
292E-10 
1.41 E-10 
4.17E-10 
3.WE-10 
3.5%-10 
3.30E-10 
&ME-10 
2.w-10 
273E-10 
2UE-10 
221E-10 
1.WE-10 
927E-11 
5.58E-10 
5.13E-10 
4 . a - 1 0  
4.41E-10 
).ME-10 
3.87E- 10 
3.64E-10 
3.26E-10 
2%E-10 
258E-10 
123E-10 
1 .ME49 
9.59E-10 
8.87E-10 
824E-10 
7.5BE-10 
723E-10 
&ME-10 
6.08E-10 
551E-10 
4 s - 1 0  
229E-10 
120E.09 
1.lOEOS 
1.02E49 
9.51 E-10 
8.76E-10 
8.36E-10 
?.ME-10 
7.W-10 
6.41 E-10 
5.62E-10 
272E-10 
&%E-10 
6.03E-10 
5.59E-10 
5.20E-10 
4.79E-10 
4.57E-10 
4.31E-10 
3.87E-10 
3.51E-10 
3.OBE-10 
l.49E-10 
5.48E-IO 
5.04E-10 
4.67E-10 
4.353-10 

2WQD 
232E43 
136E00 
1.&0€49 
138Eo9 
5.12E-10 
3 3 f E o o  
-40 
2d2Eoo 
-49 
2 W E a  
1.91 E00 
1.74E43 
1.46EQO 
12SE43 
1 .a00 
3.68E-10 
5 .M-  
4.44E00 
-E00 
3.40E00 
3.06E00 
285E00 
259E43 
217E43 
1 s -  
1 s -  
=E-10 
l S 0 8  

791 E 0 9  
7.04E09 
8.1- 
s72!€40 - 
4.3E-00 
3.74€43 
3.04EQO 
1m49 
804E09 
7.m09 
627E49 
5.61 E o 9  
494€43 
4.60€43 
41oE49 
3.54E49 
3.05E-09 
2 s -  
a23E-10 
4.4oE09 
m49 
3.43E49 
3.06E49 
27oE49 
2.51 E 4 9  
229E49 
1.93E49 
1 .ma 
1.36E49 
S.OOE- 10 
424EU9 
3.72E49 
329E49 
2WE49 

9.XE 4 2  
9 2 8 E i 0 2  
9 Z E - 0 2  
9.225 - c2 
9.19E - c2 
8.91 E -02 
5.07E -02 
b05E+02 
b04E+02 
5.02E+02 
5OOE+02 
5.OOE + 02 
4.98E + 02 
4.96E + 02 
4.94E+02 
432€+02 
4.?2E+02 
6.33E+02 
631E+02 
6-28€+02 
6255+02 
623E+02 
6Z!f+02 
620E+02 
6.16E +02 
6.14E+02 
6. l lE+02 
5.81Et02 
1.30E+03 
129E+03 
129E+03 
1 2 8 E + a  
12SE+03 
128E+03 
127E+03 
126E+03 
126E+03 
12SE+O3 
1.lSE + 03 
1SSE+03 
1.59E+03 
15+03 
1 S E + 0 3  
l S E + 0 3  
l.WE+O3 
1.97E+03 . 
1SE+o3 
136E+O3 
l.%E+O3 
1.90€+03 
1.09E+03 
1.09E+03 
1.04Et03 
1.09E+03 
1.08E+03 
1.08E+03 
1.08E+03 
1.08E+03 
l.OBE+M 
1.07E+03 
1.04E+03 
9.98E + 02 
9.96E + 02 
9.94E+02 
9.92E+O2 

$1.1 I 
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8 
8 
8 

8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 

a 

1625 
17CO 
le00 
Lm;o 
2 x 3  
LW 
5ooo 
1200 
1300 
1400 
ls00 
1625 
1700 
ls00 
2ooo 
22m 
2500 
xxx) 
1200 
1300 
1400 
lSW 
1825 
lfoo 
1800 
2ooo 
2200 
2500 
so00 
12CO 
1300 
1400 
1500 
1625 
1700 
1800 
2om 
2200 
2500 
50oo 
1200 
1300 
1400 
ls00 
1625 
lfoo 
1800 
2om 
2200 
2500 
so00 
1200 
1300 
1400 
lSW 
1625 
1100 
ls00 
2om 
2200 
2500 
5ooo 
1200 
1300 
1400 

T H - m  
TH-232 
TH-232 
iiC232 
'3-222 
T K z ? 2  
TH-222 
T K - 2 2  
Tii.2?2 
ma2 
Tu232 
TH-232 
TK232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
Tu232 
Tu232 
T H a 2  
Tn232 
TH-232 
Tu232 
Tu232 
Tu= 
TH.232 
w232 
Tu232 
Tu232 
m232 
TW32 
TH-232 
Tu232 
Tu232 
w232 
TH-232 
Tu232 
Tu232 
Tn232 
Tu232 
w232 
Tu232 
TH-232 
TH-232 
TH-232 
Tu232 
Tu232 
TH-232 
Tn232 
Tn232 
Tn232 
TH-232 
TH-232 
Tn232 
TH-232 
Tu232 
TK232 
TK232 
TK232 
TH-232 
TK232 
TH-232 
w232 

3.mE08 
3.51 E 3 8  
3.18E48 
264E4a 
22SE38 
1 .81 E a 8  
6.OOEU9 
5.5SE38 
).WE40 
427E40 
3.79E40 
3.31 E 4 0  
3.06Ea 
2nma 
2 3 1  E 4 0  
1-40 
1.59E08 
5.37E49 
1.17E-D 
1.02E47 
W E 4 8  
7.96Eos 
6.93E40 

5 8 1  E48 
4 s -  
4.11EOB 
3 3 0 E 4 0  
l . loEo8 
281 E47 
244E47 
214E47 
I . a E 4 7  
1.64€47 
IsaE47 
t.37€47 
1.14E47 
9.66E40 
7 . 7 5 E a  
254EOB 
962E-D 
3.15E-D 
276m7 
244E47 
213E47 
1.96E-D 
1.78E47 
1.4fE47 
125EU7 
1.00EU7 
3.30fa 
324E-D 
2-47 
248E-D 
220E-D 
1 3 1  E 4 7  
1.77E-D 
1.60E-D 
1.33E-D 
1 . 1 3 E a  
9.OBE48 
3.02E48 
3.39E47 
295EU7 
259EU7 

a 4 1  E Q ~  

218Eo9 
2.02Ea 
1 .a3Eo9 
1 .szEoo 
1 a E o 9  
1 .OSEO9 
3.46510 
3.aE-m 
279w 
246Eo9 
21BHIo 
l.QOEo9 
1.76E4Q 
1 .dOEQO 
1.33E49 
1.13EQO 
9.1 4510 
3.09E- 10 
6.m- 
588E09 
s.17E49 
4.59E39 
3.99E-29 
3 . a E a  
3.34E09 
2ia€o9 
238M9 
l E o 9  
6.32E-10 
1.61 E o 8  
1 M E 0 8  
123Eo8 
1- 
9.- 
R15H19 
7.91 €09 
6.s5E49 
558Eo9 
4.48Eo9 
1 . e o 9  
2mEa 

1.59EOB 
1.41Eo8 
1 Z E o 8  
1.13Ea 
1 .02Ea 
a47E49 
7 x 4 9  
5- 
130EQ9 
1.87E48 
1.63Eo8 
1.43Eo8 
.126E08 
l.lOE48 
1.02E08 
922E49 
7.65E49 
6.51E49 
523ECS 
1.74E-09 
195E48 
1.70EU8 
1.49E- 

iaiEoB 

4WE-10 
S.82E- 10 
3.WE-10 
3.Z-10 
2S25:o 
2SE-10 
124E-10 
s.63E-10 
5.1sE-10 
4.81 E-10 
4 . a - 1 0  
4.1s-10 
3.94E-10 
3.71 E-10 
3.33E-10 
3.W-10 
265E-10 
1.29E-10 
9.87E-10 
9.09E-10 
8.42E-10 
7.83E-10 
72lE-10 
6.a8E-10 
6.jBE-10 
5.81 E-10 
5275-10 
4.ezE-10 
223E-10 
1.54Eo9 
1.42609 
1.31 Eo9 
1.22E49 
1.12E49 
1 .WE09 
1 . m E a  
W E - 1 0  
a12E-10 
7.11E-10 
=E-10 
1 S E a  
1.75E09 
1.62E09 
150E08 
1.38E49 
l d l E 4 9  
124EU9 
l.lOE49 
1 . m E a  
8.75E-10 
4.12E-10 
2 1 2 E a  
1 S E 0 9  
1.80E-09 
1 .ma 
1.54E-09 
1.47E49 
138EQ9 
124E-09 
1.12E-09 
9.81E-10 
4.68E-10 
2 2 9 E a  
211E49 
1 .%E49 

9.WE + 02 
%&9E + 02 
9.87E + 02 
9.84E + 02 
9.82€+02 
9.79E 02 
9.53E + 02 
12BE+03 
12!5€+03 
1 2 5 E + 0 3  
1 Z E + 0 3  
l Z E + C N  
1.2SE+03 
l Z E + 0 3  
124E+03 
124€+03 
124E+03 
121E+03 
1.84E+03 
1.84€+03 
1.84E+03 
1.83E+03 
1.83E+03 
1.83E+03 
1.83€+03 
lA2E+03 
1.82E+03 
lJ3lE+03 
1.76E+03 
-+03 
2 S l E + 0 3  
2X)E+03 
249E+03 
248E+03 
248E+03 
247E+03 
246E+a3 
245E+03 
2 4 4 E + m  
234E+03 
299E+03 
298E+03 
297E+03 
296E+03 

294E+03 
294E+03 
=+03 
2 S l E + 0 3  

2 n E + 0 3  
bSOE+03 
949E + 03 
b48E+03 
347E+03 
146E+03 
546E+03 
3.45E + 03 
3.43E + 03 
3 . 4 s  + 03 
3.41 E +03 
329E+03 
3.3OE+03 
3.29E + 03 
328E+03 



14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
18 
16 
16 

1 
0 

0 

23oE47 
2WE47 
1 .BE47 
1 .ME47 
1 .BE47 
1.18E47 
9.51 EU8 
3.17IE08 
274E47 
239E47 
2 1 M 4 7  
1BbE47 
1 .BE47 
I b l E 4 7  
1.37E47 
1.14E47 
9.69E08 
7.80E48 
264E08 
1.91EQ7 
1.67E47 
1.47E47 
1.31E47 
1.14E47 
1.06E47 
957E08 
7.90E40 
6.80E08 

1.32E08 
l .EE08 
1.07548 
3 . 3 E i 9  
3.3: 5-3 
d.31E-3 
5.4EC9 
1.83E09 
1 SEOB 
1.37E48 
121 E08 
1 .QIEQ8 
9.37E09 
867E09 
7 . I E 0 0  
LSSEQO 
5.58E09 
4.49E09 
1.52E08 
l.loH1B 
9.61 E00 
b46E00 
7.51 E09 
6.56E49 
8.m- 
5.51 E a  
4SEQO 
3.91EQO 

181E49 
1 .WE09 
1JoEOO 
1SEQO 
1.34E49 
121E09 
1 .CSEa 
SUE-10 
237E00 

2C2E39 
1 .ME09 
1.73Ea 
1 .=E08 
1 .=E49 
1 .WE09 
1m09 
1.11E09 
5.35E-10 
1.76E00 
1 .a49 
1 .x)E09 
1.4oE09 
129E49 
123E09 
1.16E09 
1.04E49 
9.42E-10 

2 : a m s  

1SE- 
132E48 
1ZEo8 
1.11E4B 
935Eo8 
ba3E00 
W E 0 9  
-08 
1.8lEoB 
1 .=E08 
1.41EoB 
128E48 
1 . 1 1 m  
1 .mEa 
9.42E09 
795Eo8 
6.85EQO 
5.dOEOO 
-49 
12SEo8 
l .12mo 
9SEQO 
891 EQO 
7.85E09 
7.wEQO 
6.67EQO 
5.63EQO 
4 a S € a  

5.48E08 hlSE08 -10 3.98EOO 
1.86E08 1 .ma 4.01E-10 1.47E09 976E+03 

GROUNDLML CHI/Q VALUES FOR W232 AT VARlOUS DISTANCES IN EACH COMPASS DlRECTlON 

Wl/O TOWARD -TED DIRECTK)N 
(SEC/CUBC METep 

N N W N W W W  w s w s w s s w  
1200 
1300 
1400 
1500 
1625 
1700 
1800 
mm 
2200 
2540 
#K# 

0 
0 
0 

laD0 
1300 
1400 
1500 
1625 
1700 
1800 
aooo 
2200 
2500 
soocl 

1 

s 3. B- 

O=€- 0.190E-05 0.147E-05 0 a E . 0 5  0.458E.05 0 3 4 1 E 6  O.l(lBEo5 Q184E.05 
0--05 0 . 1 ~ ~ - 0 5  0.1=~-05 a i s -  0.399~- o m - 0 5  0.182~05 ~ 1 6 0 ~ -  
OZE- 0 . 1 4 6 ~ ~ ~  0.113~- 0 . 1 7 2 ~ ~  0 . 3 ~ 0 ~ 0 5  o = a  0 . 1 4 3 ~ ~ 5  ~ 1 4 1 ~ -  
0.197E-05 0.130EU5 0.998E.06 0.152E05 03oBE05 0232E.05 0.127E46 Q12SEQ5 
O.173E05 0.113E45 0.87OE.06 0.132E.05 0-4 0.202E-M 0.11oE.05 Q109EO5 
0.16OE05 0.105E45 0.805E.06 0.122EW O249E-05 0.187E05 0.102E-M 0.101E- 
0.145E05 0.951E.06 0.728E- O.111EM 022SE-05 O.lloE.05 0.-.06 Q911E06 
0.121E.05 O.793E.06 0.605E.06 O.919E.06 0.187E45 0.141E-M 0 . m -  QmE- 
0.103EM 0.676E.06 0.515E.06 0.781Eo6 0.159E.05 0.12OE05 0.6sbE08 W E 0 6  
0.832E.06 0.544E.06 0.414E.06 O . W E . 0 6  0.127E05 0.967E.06 oJmo8 Qs18E.06 

. 

0-284~- O . I I X E ~  o.im- 0307~08 0 . 4 1 9 ~ ~ 8  0 ~ 4 ~ 0 6  ainEos aif2EoB 

S SSE SE ESE E ENE NE NNE 

0.159EQ5 0.336E.05 0.8WE45 0.1oQE44 0.930E-05 0.97lEoS 0 . m -  0 s -  
0.139E.05 0.293E-05 0.699E.05 0.903E-05 0.81OE-05 0 . m -  0.68!jE.05 Q479EO5 
0.122E.05 0.258EU5 0.613E.05 0.793E.05 0.711E-05 0.743E4S 0.603E-05 0.421EO5 
0.109EQS 0.228Ea 0.542E.05 O.mOE45 0.629E05 0.65BE-M 0535E-05 
0.948E-06 0.199E.05 0.471E45 0.61OEa 0.548Ea 0.573E-05 0.467E05 O m -  
0.8nE-06 0.184E-05 0.436E45 0.563E05 0.501E.05 0.53oE-05 0.432€)5 0 . w -  
0.796E-06 0.167E.05 0.394E.05 0.509E-05 0.459E-05 0.480E-05 0.392E-05 0 2 7 4 E a  
0.663E-06 0.138E-05 0.326EUS 0.422E-05 0.381EUS 0399EG 0.326EM O B E O 5  
0.565E-06 0.118E45 O.mE-05 0.359E- 0.324E-05 0.339EQS 0.278EM 0.1%EQ5 
0.455E06 0.946E06 0.222EUS 0.288EG O a E 0 5  0 m E M  0.224EM O.lmc# 
O.154E-06 0.315E46 0.727EG 0.94SE-06 0.866E06 0.910EOg 0.- 0.534E06 

OPTIONS SUECTED FOR DOSE AND CALCUUTlONS 
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2020 

0 

0 TOTAL MEAT PRCDUCTION (KQ PER YEAR) 0.324QE +08 

TCTK AREA CF VEGETABLE FOOD CROPS (SCUARE METERS) 0.3T78E +09 
0 TOTAL MEAT CONSUMPTION (KG PER YEAR) O. lUOE+ 10 

0 TOTAL M I U  CCNSUMPnON -/YEAR\ QlsOsE+ 10 
0 TOTAL MILK ?FiCDUCTK=N \-/YEAR) Q69XE+00 
0 
0 TOTAL VEGETMLE FCOD PRODUCED (KG PER YEAR) 0 ~ E + 0 0  
1 
0 RADWACTNE DEUY C3NSTANT (Pm DAY) Q135oE-12 
0 ENVIRONMENTAL DECAY CONSTAMSURFACE (PER DAY) QOOOOE+00 
0 ENVlRONMPCTAL DECAY CONSTANT-WATER (pa MY) 0.0000€+00 
0 
0.5000E-05 
0 
0.16DOE35 
0 
0.6300E-02 

0 
0.3500E43 

0 GI UPTAKE rZUClON (INHALATION) 0me43 
0 GI UPTAKE F3CTICN (INGESTION) O.MOOE43 
0 PARTCZ E (MICRONS) 0 . 1 ~ + 0 1  
0 SCLUBIUN C X S  Y 
0 00s CONVERSlCN FACTCRS 
0 GFGAN INHALATION WESllON SUBMERSION IN AIR SURFACE MPOSURE SUBMGlSlCN IN 
W A m  

(REMS/MICROC'JRIE)(REMS/MK=ROCURIE) (REMSCUBC CM/ (REMSSQUARE CM/ (REMS-CUBIC 

TOTAL VEGETAEE 'rOCD CONSUMPTEN (KG PE4 YEAR) 0.3307E t 10 

UST OF INPUT DATA FCR NUCUCE TH-222 

AVERAGE FRACTION OF ANIMAL'S ONLY INTAKE OF NUCUCE WHICH APPEARS IN EACH L OF MILK (DAYS/L) 

FWCTION OF ANIMAL'S WLY INTAE OF NUCL?DE WHICH A P E A  IN EACH KG OF FLESH (DAYS/KG) 

CGNCPITRA'TION FACTOR FCR UPTAKE CF NUCLIDE Fi#M SClL FOR PASURE AND FORAGE 

(IN m/KG DRY WEIGHT PER PCi/KG DRY SClL) 
CCNCZWRATICN FACTCR FOR UPTAKE OF N W E  m C M  SOIL BY ED5l.E PARTS OF CROPS 

(IN PG/KG WET WEGHT PER PCI/KG CRY SOIL) 

MICROCURIE-HR) MICROCURIEHR) MICROCURIE-tlR) 
m/ 
0 

W BODY aiisE+o4 0273~+01 ae1lH)l O S 4 5 0 4  Q206E43 

m s f  aim+o5 0.685~+02 ai ioE+oo 0.1- 0300E43 
THYROID 0222E+01 Q448E42 0.101 E+OO 0.116E03 0256E43 
BREAST 0227E+Ol 0.4S6EQZ 0.229E+OO 0261E43 amu3 
*PUL' 0.348E+W 0.403E42 0.682501 0.780€44 0.172E43 
SWAlL 0.131E+01 O.Sf3E42 0.569E41 0.65oE04 0.1 U E 4 3  

U M R  0.805E+01 0.190EJ31 0.6WE-01 0.686€44 0.151E43 

KIDNEYS 0.131€+01 0.226E02 O.WlE41 0.73334 Q162E43 

RMAR Q148E+04 0.548E+01 o.wE41 0- aii2Eo3 

INT WALL 0.140E+01 0.853EO1 0.538EOl 0.615E44 aims 

PANCREAS 0.132E+01 0229E02 0.424E41 0.485E01 aims 

1 1 
0 -  AIRCWCENTWTION G R O C W ) C O N ~ W  VJGESrtONlNTAKE INHALATION 
WAKE 

CONCEMRATIONS AND WAKE RATES FOR W232 

(CURIES/ClJBIC METER) (CURJES/SQUARE METEA) (PCI/yEAR) (pC~/yEAR) 
DIRECTION DISTANCE 

(MflERs) 
0 

1 1200 0.101E-12 0213€4a 0.112€+04 0.809€+03 
1 1300 0.88oE-13 0.187E08 0.983E+03 O.Ta7E+03 

O B 7 3 E + o 3  O.mE+W 1 1400 0.T75E-13 . 0.166E48 
1 ls00 0.66SE-13 0.149E48 0.781E+03 0.553E + 03 
1 1625 0 . e - 1 3  0.131EoB 0.688€+03 0.483E+03 
1 1700 0.557E-13 0.122Ea 0.M1 E+43 0.448E+03 
1 ls00 0.506E-13 0.111EOB 0.585E+03 0.406E+03 
1 2Ooo 0.4225 13 0.942E49 0.4%E + 43 0.339E+03 
1 2200 0.mE-13 0.812E09 0.427E+43 0289E+03 
1 2500 0.290E-13 0.666E49 0.350E+W 0233E+W 
1 so00 0.991E-14 0.248E49 0.130E+03 0.796E+02 
2 1200 0.663E-13 O.140E-08 0.736E+03 O.532E+1)3 
2 1300 O.578E-13 0.123E48 O.W7E+03 0.464E+M 
2 1400 0.509E-13 0.109E-08 0.574E + 03 0.409E+03 
2 0 . e - 1 3  O.978E09 0.514E t 43 0.363E+a3 114 z J y- - 



2 
2 
2 
2 
L 
L - 
1 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
6 
0 
0 
0 
6 
6 
6 
0 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
0 
8 

bl 1. 

1625 
1700 
le00 
2ooo 
2200 
zsoo 
500 
la00 
13co 
1400 
1sO 
1625 
1700 
1800 
2ooo 
2200 
2500 
so00 
1200 
1300 
1400 
l5W 
1625 
1700 
le00 
2Ooo 
mx, 
2500 
so00 
1200 
1300 
1400 
l5W 
1625 
1700 
1800 
aD00 
2200 
2500 
so00 
la00 
1300 
1400 
lS00 
1625 
1700 
1800 
2Ooo 
2200 
2500 
50oo 
1200 
1300 
1400 
IS00 
1625 
1700 
le00 
aooo 
2200 
2500 
5ooo 
1200 
1300 
1400 

0.3DSE- 13 
0.366E- 13 
0.33ZE- 13 
O r n - 1 3  
0 s - 1 3  
0.1 QOE-13 
0.644E- 14 
Ob1 4E-13 
0.UTE- 13 
0.393E-13 
0.348E-13 
0303E-13 
028lE-13 
0254E-13 
021 1E-13 
O.lT9E-13 
a i44~-13  
Q ~ T B E - I ~  

a e - 1 3  
0 . m - 1 3  

O.WOE-13 
0.530E-13 
0.462E-13 
0.427E-13 
0.386E-13 
0.321E-13 
0272E-13 
021 9E- 13 

0.leOE-12 
0.139E-12 
0.122E-12 
QloaE-12 
0.94OE-13 
M - 1 3  
&=E- 13 
0 . e -  13 
0554E-13 
0.445E-13 
0.1466-13 
0.1 19E-12 
0.104E-12 
0.913E-13 
0.809E- 13 
O.fo6E- 13 
0.653513 
0 s - 1 3  
0.493E- 13 
0.419613 
0.337E-13 
0.1 13513 
0 . m - 1 3  
0 . m - 1 3  
0.498E- 13 
0.442E-13 
0.385E-13 
0.356E-13 
0323E-13 
0=-13 
0 s - 1 3  
0.184E-13 
0.61051 4 
0.641E-13 
0.559E-13 
0.491513 

QIZIE-I~ 

0.881EQO 
0.801 E 0 0  
0.732EUB 

0.533EUB 
0.437Ea 
0.161E09 
QlO6E08 
os34Eo9 
0.828EQ9 
0.736EoO 
0.647EOg 
0.601 E 0 9  
O.ss8Eo9 
0.40UEOg 
0.396Eo9 
0.323509 
0.116EUB 
0.16OE08 
O.lSoE46 
0.124E08 
0.llOEOB 
0.967€49 
0.898E49 
0.817E49 
0.685- 
0.588E-W 
0.4f9E49 
0.17UE09 
0.323E08 
0283E40 
O Z O E 0 8  
0-08 

Q181H#I 
0.164E46 
0.138E46 
0.11BEOB 
0.959E09 
0.338E09 
0254€46 
0- 
0.1 BE46 
0.1m-m 
0.156E46 
0.145EoB 
0.132E08 
0.112€08 
O.Q64€o9 
0.7WE49 
0291 E o 9  
0.13QE08 
0.12ZE46 
0.1mE-m 
0.966E49 
0.851 E o 9  
0.792Eo9 
0.722E49 
0.81OEo9 
0.526E49 
0.431Ea 
O.lSE49 
0.134E46 
O . l l 7 E 4 8  
O.lWEo8 

0.618~a 

ai95Eo8 

0.452€+03 
a e i E + a  
Q584E+03 
0325E+03 
O.280E+M 
023OE+03 
O.iWEtO2 
O S Q € + 0 3  
0.4WE+03 
0.434€+03 
4387E+03 
0.340E+03 
0.316E +03 
0208E+03 
0242E+03 
02DBE+O3 
QlmE+03 
0.610~ + 02 
W l E + 0 3  
a m + m  
a651E+03 
Q5T9E+03 
OSG#E+03 
0.472E+O3 
0.429E+03 
4360E+03 
Q309E+03 
-+03 
QB01E+02 
0.170€+04 
Q149E+W 
Q131E+04 
aim+(w 
ai=+w 

a=+= 
aB2oE+a 
0.504E+03 
0.1m+03 
0.133E+04 
0.1 17E+04 
hlOlEt04 
0-+03 
QSl9E+03 
a=+w 
aS%E+03 
QsBTr+03 
o.smE+03 
a415~+03 
QlS3E+03 
O.f29E+03 
0.641 E + 03 
O . S + 0 3  
OS#€+rn 
0.447E+03 
0.416€+03 
0319E+03 
0.32M+03 
0276E+03 
0226E+03 
O.a29E+O2 
0.703E+03 
0.61E +03 
0546E+03 

Q919E+03 
Q883E+03 

I15  



2020 
a '  
a 
8 
8 
8 
a 
a 
a 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
I0 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 

0.43%- 13 
0.47E-13 
0.351 E- 13 
0.318E-13 
0.284E-13 
0 . m -  13 
0.1 81 513 
0.6OOE-14 
0 . w - 1 3  
0.484E- 13 
0.-13 
0.379E-13 
0.331 E- 13 
0.306E-13 
0 . m - 1 3  
0231E-13 
0.197E-13 
0.159E-13 
0.-14 
0.1 17E-12 
0.102E-12 
0.898E-13 
0.796E-13 
0 . m - 1 3  
0.841E-13 
0.58lE-13 
0 . e - 1 3  
0.411E-13 
0.33OE-13 
0.1 1OE-13 
02BIE-12 
0344E-12 
0214€-12 
0.1-12 

0.152E-12 
0.137E-12 
0.114€-12 
0.966E-13 
0.7?S€-13 
O H -  13 
0.362E-12 
0315E-12 
0276.E-12 
0.244€-12 
0213E-12 
0.196E-12 
0.1?0€-12 
0.141E-12 
0.12s-12 
0.1ooE-12 
OmE-13 
0.324E-12 
0.282E-12 
0248E-12 
OZQE-12 
0.191 E-12 
O.177E- 1 2 
0.160E-12 
O.133E-12 
0.1 13E-12 
0-E- 13 
0.302E-13 
O.339E-I2 
OmE-12 

~ 1 6 4 ~ 4 2  

0.92?€00 
o.arsE49 
0.757Eo0 
O.bDoEo0 
0.561 M9 
OJOOE09 
auws 
ai- 
ai i s m  
a i m  
0 . e -  
0.829E09 
0.130E09 
0.6WEa 
0.621 Eo0 
0.525EOB 
0.453Ea 
0.372549 

OME08 
0.2l4E48 
0. rBOf08 
0.169Ea 
O.l49€4a 
o.13eEoa 
0.12sE08 
0.108EUE 
0312H19 
0.745E09 
0- 
O.SYE-08 
a4sEIHIB 
a43oHl[l - 
a334ma 
C31oEa 
0 2 8 1 W  
4235Eo8 
02DlE08 
o.ra3His 
0.58TE09 
0.71cUoe 
0.82SEa 
0.S53MB 

0.430E08 
0.398Ea 
0.362€- 
0-08 
0 2 5 E 0 8  
0210E08 
0.729E09 
0.656E08 
0.574EOB 
0.5QR08 
0.451E08 
0.396E08 
0.368E- 
0.334E48 
028OE08 
0.241E48 
0.196E08 
0.696E09 
0.688E08 
0.6Q2E08 

ai38EQo 

am- 

O.487E +03 
0.428€+03 
0.398E+03 
0.363E+03 
0.30K+03 
02%3E*03 
0.215E+03 
O.T18E+O2 
0.823E+03 
O.S48E+O3 
0.487E+03 
O . s 3 5 E + 0 3  
0.384E+03 
0.3!57E+03 
0.328E+03 
0276E+03 
0238E+03 
O.l95E+03 
O.?26E+a2 
0.128E+04 
0.1 13E+04 
O.W?E+03 
0.889E+03 
0.781 E + 03 
0.726E+03 
0.662E+03 
0.557E+03 
0.479E + 03 
0.391 E + 03 
0.142€+03 
0293€+04 
0.256E+04 
0=+04 
0.200E+O4 
0.1=+04 
0.163€+04 
0.14aE+O4 
O.mE+O, 
0.106E+04 
0.85BE+03 
0298E+03 
m + o 4  
0.33a€+O4 
0291E+04 
Q258E+04 
0226E+M 
0.2WE+o4 

O.l59E+04 
0.136E+04 
0.1 10E +04 
0.383E + 03 
0.345E + 04 
0.=+04 
0267E+04 
0237E + 04 
0208E+04 
0.193E+W 
0.176E + 04 
0.147E + 04 
0.126E + OS 
0.103E +04 
0.366E + 03 
OSlE+04 
0316E+W 

ai9oE+w 

0.340E+03 
O.xME+03 
:.=E + 43 
X C E + 0 3  
3.i:ZE+03 
0.; S E + Q  

, O.l4E+03 
' 0.482E+U2 

0.46E+Q3 
0.389E +a 
0.343E+03 
0.304E+03 
0.265E+a 
0.246E + 03 
0.223€+03 
0.186E+W 
a i s + a  
O.l2?E+03 
0.431 E + 02 
O S 2 E + 0 3  
0.82lE+03 
0.721E+03 
0.639E+03 
0.551E+03 
O.SlW+03 
0.466E+03 
4388E+03 
0.330€+03 
-+03 
0.882€+02 
0=+04 

a1?2€+04 
0.152E+w 
a132Ej01 

0.1 rOE+O, 
0.914E+03 
0.n6E + 03 
0.623€+03 
02WE+03 
0291E+04 
0.2S3E+04 
0=+04 
0.19SE +04 
0.171 E+ 04 
0.158E+04 

aieGE+w 

ai=+tn 

o . i e + w  
a i i = + w  
O.lWE+W 
0.806E +03 
0265E+03 
026OE+04 
O.227E+04 
0.199E+ 04 
0.176E + 04 
O.lSE+W 
0.142E + 04 
0.129E+W 
O.107E + 04 
O.SCBE+U3 
0.729E + 03 
0242E+O3 
0.272JE+W 
0237E+04 

t 

116 



' L 6' I'; . If *' I -; 

14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

1400 
1500 
1825 
17W 
le00 
2mo 
2200 = 
so00 
1200 
1300 
1400 
1500 
1625 
17W 
le00 
2oco 
2200 
2500 
5ooo 
12#) 
1300 
1400 
1500 
1625 
17W 
ls00 
2ooo 
2200 
2500 
5ooo 

0.2sQE-12 
023oE-12 
02WE-12 
0.185E-12 
0.1aaE-12 
0.13QE-12 
0.118E-12 
OSlE-13 
0.317E-13 
o n e - 1 2  
0 . m - 1 2  
021oE-12 
0.1 ME-1 2 
0.163E-12 
0.151 E-1 2 
0.137E- 12 
0.1 14E-12 
0.mE-13 
0.7WE- 13 
02S4E-13 
4191E-12 
0.167E- 12 
0.1 4TE-12 
0.131 E-12 

0.106E-12 
0 . e -  13 
0.798E-13 
0.680E-13 
0.548E-13 
0.186E-13 

~ 1 1 4 ~ 4 2  

0280E+W 
0240E+04 
021BE+04 
O.mEt04 
0.185E +04 

0.133E+04 
o.loe€to) 
0.387E+03 
Q300Et04 
0'284€+04 
0234€+04 
Od09E+04 
0.1 ME +04 
O.lllEt04 
0.1sdEt04 
0.132€+04 
0.113E+04 
0.929€+03 
4341E+43 
0212E+W 
0.106E +04 
0.16SE+04 
O . l 4 8 E + 0 4  
0.131#+04 
a121E+04 
0.1 1 1 E+04 . 
O.S34€+03 
0805E+03 
0.660€+03 
0244E+03 

aiss+o) 

0 DIRECTIONS ARE NUMBERED COUNTERCLOCKWISE STARTING AT 1 FOR DUE NORM 
1 
0 NUCUOE 
0 

In232 

1 
0 
0 

1 
0 
0 

NUCLIDE 

TKP2 

NUCLIDE 

TKm 

0208€+04 
0.184E +04 
0.161 E +04 
0.14*+04 
0.135E +04 
O.l12E+04 
O S l E + 0 3  
0.764€+03 
0255E+03 
a22OE+w 
O.lgZE+04 

0.1 50E+04 
0.131 E+04 
0.121 E +04 

os14E+03 
O.T18E+Q3 
0.627E+03 
0212E+03 
4154E+O4 
0.134€+04 
0.118E+04 ' 

aiWE+Os 
0.915€+03 
Q84?€+03 
a=+- 
0.641E+03 
0546E+03 
O.e40E+03 
0.149E+03 

aiw+o, 

aiioE+w 

PERCENT OF W BOOY OOSE EY EACH PATHWAY 
PATHWAY DOSE-) P€RC€NT OF TOTM PwcPcT OF DOSE FROM W NUCUDES 

SUBMAIR 0 Z S 3 E 0 9  om 100.00 
SURFACE 0.5875E08 0.00 lw.w 
SWlMMlNG O.aRXlE+CU 0.00 om 
INGEST. Q1030E01 0.31 lW.00 
=GET. aio29Eoi 0.31 *99s 
MEAT 0.1460E45 9 am a01 
MILK 0.6012Ea *om 0.08 
PERCENT OF R MAR 

HHAL 03347€+01 Q9.69 ioom 

DOSE EY EACH PATHWAY 
PATHWAY DOSE(REMS) PERC€Nl OF TOTAL PERCENT OF DOSE FROM W NUCUDES 

SUBM AIR a141 1 ~ 0 9  0.00 loQ.00 
SURFACE 43198E06 om 100.00 

INHAL O.OaTE+Ol 9952 lw.w 
INGEST. 0.2068E41 0.48 lW.00 

VEGET. M E 0 1  ,448 *9993 
MEAT 02931EG 0.00 0.01 
MILK 0.1 m a  om 0.08 
PERCENT OF ENDOST DOSE BY EACH PATHWAY 

SWlMMlNG QOOOOE+W om a00 

PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM ALL NUCUDES 

SUBMAIR Om5E49 
SURFACE 0.8553EG 
SWlMMlNG 0.0000E + 00 
INHAL 0.5384E + 02 
INGEST. 02S85E+00 

VEGET. 0.2583E+00 
MEAT 0-44 
M U  0.1 508E43 

0.00 

0.00 
0.00 

99.52 
0.48 
0.48 

om 
0.00 

100.00 
100.00 

100.00 
100.00 
*9983 

0.00 

*OD1 
9 am 
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2020 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

PERCENT CF THYROID DOSE BY UCH PATHWAY 
NUCLIDE PATHWAY DCSE(REW) pEi#=€NT OF TOTAL PERCPCT CF DCSE FRCM ALL NUCLIDES 

fKm SUBM AIR X217E3Q 0.00 1- 
SURFACE 3.7-A E -3 0.01 100.00 
SWlMMlNG 9.CCCCE-a a00 0.00 
INHAL 0.B460ESZ 99.n loQ00 
INGEST. 0. lWE44 '428 100.00 

VEGEI. 0.16BoE44 * O a  -49s 
MEAT 0-48 '0.00 ' 0.01 
MILK 0.9868E08 0.00 am 
PERCENT OF BREAST OOSE BY EACH PATHWAY 

NUCLIDE PATHWAY DOSE(REMS) -CENT OF TOTAL OF DOSE FRCM All NUCUDES 

TH-232 SUBMAIR O.fZ54E49 0.00 100110 
SURFACE 0.1644E05 0.02 1W.m 
SWIMMING 0.0000€+00 a00 o.00 
I N W  0.6608E42 m.71 lC0.W 
INGEST. Q1758EOI 427 100.00 

VEGET. 0.1757EOI ' 0 2 7  *99s 
MEAT 02492E08 -0.m 0.01 

PEFICENT OF 9 U L *  
MILK 0.102BE-07 aoo am 

DOSE BY EACH PATHWAY 
NUCLIDE PATHWAY DOSE-) PERCecT OF TOTAL PERCENT OF DOSE FROM All NUCUDES 

W232 SUBMAIR 02166E49 0.00 100.00 
SURFACE 0.4908E06 aoo lo400 
SWIMMING a m + m  0.00 a00 
INHAL aioi3E+a2 100.00 1- 
INGEST. 0.1747E44 Om 100.00 

VEGET. 41746E44 ' 0.00 *98.s3 
MEAT 0.2476€48 0.00 ' 0.01 
MILK QlQzoEQI *om 0.06 
P E R c e n o F S W M l  OOSEBYEko(PATHWAY 

NUCLIDE PATHWAY DOSE(REMS) P€RC€NT OF TOTAL PERCENT OF DOSE FROM All NUCLIDES 

W232 SUBMNR 0.18ME49 am loo#) 

SURFACE 0 . w -  M1 l M 0 0  
SWIMMING a m + w  0.00 0110 
I N W  0.3809E42 99.43 100.00 
INGESF. 02161E91 O S  100.00 
VEGET. 02159EOI ' 0.56 99.93 
MEAT aoo 0.01 
MILK 0.1261 €47 aw 0.06 .' 

PEXENT OF INT W W  DOSE By EACH PATHWAY 
f -  

NUCLIDE PATHWAY DOSE(REMS) PERC€NT OF TOTAL OF DOSE FROM All NUCLIDES 

W232 SUBMAJR O.17WE09 0.00 100.m 
SURFACE 0 . m -  0-01 1W.W 

INHAL 0.4063E- e m  1W.W 
INGEST. 0.3;mE43 731 100.00 

VEGET. a 3 2 i m n  ' 7.30 *9993 
MEAT 0.4564€47 om ' 0.01 
MILK 0.1879E06 0.00 ' 0.06 
PERCENT OF LkER 

SWIMMING aoooM+oo 0.00 aw 

DOSE BY EhCH PATHWAY 
NUCLIDE PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF W S E  FROM All NUCLIDES 

TH-232 SUBMAIR 0.1904E-09 0.00 100.00 
SURFACE 0.4313Ea 0.00 lw.w 
SWMMING 0.0000E+ 00 0.00 0.00 

INGEST. 0.7169E44 030 100.00 
VEGE'f. 0.7164E44 030 '99.93 
MEAT 0.1016EU7 ' 0.00 ' 0.01 

INHAL 02343EO1 99.69 1w.m 

[-: : 
3 .  



1 
0 
0 

1 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

NUCUDE 

TH-232 

NUCLIDE 

m232 

MILK 0.4184E47 0.00 0 . 0  
PERCENT OF PANCREAS WSE BY EACH P A M A Y  
PATHWAY DOSE(REMS) PERCENT OF TOTAL PWCENI OF DOSE FROM W NUCUDES 

SUBMAR 0.1346E40 0.00 !corn 
SURFACE 0.3049Ea 0.01 1c3.5 
SWIMMING 0.0000E+00 0.00 a . 3  
INWL 0.3027E42 90.n loa00 . 
WEST. 0.8641E05 0 s  104oO' 

M G R .  O.gs34Eo5 * O p  *5093 
MEAT 0.122SE4E a00 0.01 
MILK O.SWE08 *QOo 0.0 
PERCENT OF KIDNEYS DOSE Bv EACH PATHWAY 
PATHWAY oosE(REMS) PERCENT OF TOTAL P m  OF DOSE FROM W NUCUDES 

SUBMAJR 0.2035E40 0.00 100m 
SURFACE 0.481 1 E46 0.01 100.00 
SWlMMlNG 0.0000€+00 0.00 am 
INHAL 0.3824E42 Ban 10a00 
INGEST. 0.8535E05 422 loom 
MGR. 0.6529EQ5 0 2  *w33 
MEAT 0.121 OE08 0.00 0.01 

CONTRIBUTION Of MWSURE MODES TO W BODY OOSES 
MILK 0.4981E08 0.00 0.0 

MPOSUFE MODE 
SUBM AIR 
SURFACE 
SWIMMING 
INHAL 
INGEST. 

VEG€f. 
MEAT 
M U  

-m 
SUBMAR . 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFAc€ 
SWIMMING 
U W L  
INGEST. 

VEGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AJR 
SURFACE 
SWlMMING 
INHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

--(REMs1 OF TOTAL DOSE 
02593EQ9 O.oo00 
0.5875E46 QOOOO 
0.1 OOOE-24 O.oo00 

0.3347E+Ol 99.8B31 
0.1030E01 43089 

W.lO29E01 -0.3068 
9.1460E05 o.oo00 

W.6012E05 * 4 0 0 ( 1 2  
DOSES COMRlBUTtON OF m u F I E  MODES TO R MAR 

--(REMs) pB#HT OF TOTAL DOSE 
0.1411W 0.0000 
0.3198~06 O#Kx) 
0.1 OooE-24 QOOOO 

a4301E+01 99.5222 
oa68Eo1 a 4 m  
wa66E01 0.- 
92931Eo5 o.oO01 

W.12OE44 0.0043 
CONTRIBUTION OF MWSURE MODES TO ENDOST DOSES 

Q3TIsEoo 0- 
0.8553E06 a m  
O.lOOOE-24 QOOOO 

0.5384E+O2 995m 
0.258sE+00 0 . m  

.0293E+00 0.- 
9,3663E44 aOOO1 

w.1508E03 0.- 

ANNwLDOsE(REMS) PERCecT Of  TOTAL DOSE 

CONTRIBUTION OF MPOSURE MODES TO THYROID DOSES 
ANNUAL DOSE(REMS) 

0.3217E49 O.oo00 
0.f288E06 0.01 13 
0.1 OOOE-24 0- 

PERCENT OF TOTAL DOSE 

0.646OE02 99.7278 
0.1690E44 02609 
'O.lb89E44 o m  
'O.2396E40 o.oo00 

S).9866E08 o.ooo2 
CONTRIBUTION Of MPOSURE MODES TO BREAST DOSES 

0 "' ' L U R E  MODE ANNuALDOsE(REMS) PERCENT OF TOTAL DOSE 
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2020 

0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

SUBM AIR 
SURFACE 
SWIMMING 
INHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

MPCSURE MGDE 
SUBM AIR 
SURFACE 
SWIMMING 
INHAL 
INGEST. 
VEGR. 
MEAT 
MILK 

MWSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
HHAL 
INGEST. 
M G R .  
MEAT 
MILK 

EXPOSURE MODE 
SUBM AIR 
SURFACE 
'SWIMMWG 
I N W  
INGEST. 
WET. 
MEAT 
MILK 

EXPOSURE MODE 
SUBM AIR 
suRF&c€ 
SWIMMING 
INHAL 
INGEST. 
M G R .  
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. 
VEGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST 

. .  

0.72wEOO 01#r) 
0.1 W E 0 5  0.0248 
0.1 OOOE-24 rn 

0.6806E41 99.7098 
0.1758E44 02854 
3. : x7E44 * Q a 5 2  
9 9 4 9 2 E a  = o.oo00 

OOSES 
.O. 1026E47 aooo2 

CCNTRlBUTlON OF MWSURE MOGES TO 'PUL' 
ANNW DOSEPEMS) PCXENT OF TOTAL DOSE 

0.216Ea Qoooo 
0.4BOBEa O.oo00 
0.1 OOOE-24 O.oo00 

0.101 3E +02 99.9998 
0.1747EO4 0 . m  

9.1746E44 o m  
9.2470E40 o.oo00 

CONTRIBUTICN OF MPOSURE MODES TO S W W  OOSES 

0.1 BosEOg 0- 
O.so90EOg 0.0107 
0.1 OOOE-24 aoooo 

9.1020EQI 9 aoooo 

ANNUAL DOSE(REMS) PERCM OF TOTAL DOSE 

0.3809E42 99.4254 
02161E44 45638 

9.2159E04 0.5635 
9.3062EUB Qoool 

9.1261EQI 0.0043 
COHTRlBLmON OF MPOSURE MODES TO INT WALL OOSES 

0.1707EOs Qoooo 
0.306?€48 0.0088 
0.1oooE-24 O.oo00 

ANNUAL DOSE(REMS) PERCPCT OFTOTAL DOSE 

0.4083E02 926823 
a322oEo3 - -  73089 
93217EU3 73036 
9.4564EQI o.ooio 

9.1879E46 I) 0.0043 
DOSES CONTRlBUTlON OF MPOSURE MODES TO UVER 

ANNUAL DOSEPEMS) PERCENT OF TOTAL DOSE 
0.1904E09 O.oo00 
0.4313E46 0.0018 
0.1 OOOE-24 O.oo00 

02343EO1 99.6932 
0.7 1 b 9 E a  0.x50 
9.7164E44 0.3048 
9.1016EQI aoooo 

9.4184E47 o.ooo2 
CONTFUBUTlCN CF EXPOSURE MOCES TO PANCREAS DOSES 

ANNUAL DOSE(REMS) PERCENT OF TOTAL DOSE 
0.1346E09 O.oo00 
0.3049Ea 0.0079 
0.1 OOOE-24 O.oo00 

0.3827Ea 99.7668 
OA641E05 O B  

9.8634E05 o m 1  
9.1225Ea 0 .um 

9.50s3E48 0 . m 1  
CONTRIBUTION OF MPOSURE MODES TO KIDNEYS DOSES 

0.2035E49 O.oo00 
0.4611EG 0.0120 
0.1 WOE-24 O.oo00 

ANNUAL DOSE(REMS) PERCENT OF TOTAL DOSE 

120 0.3824E42 99.7653 
0.8535E45 02227 
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0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

VEGEI. . n 4 6  o= 
MEAT .IX121OEG . 0.- 
MILK %4081€40 -1 

73% DOSE to EACH ORGAN THROW4 ALL PATHWAYS 
CRWN DoSE(REMs) 

W SCGY 03351E+01 
R M A R  0.4328E+Ol 
ENWST O.!WOE+O2 
THYROID 0.647oE02 
BREAST 0.682sE02 
WL. 0.101 3E + 02 
S W A U  O S l E 4 2  
IM w w  0.4405E42 
UVER 0.2351EOl 
PANCREM 0.3036E42 
KlDNEYS n.?Rz?FM 

CONTRISVTORS TO ORGAN DOSES 
PERENT 

ONUCUOE WBOOY RMAR ENDOST T H Y R O I O ~ E M  VUL* S W W  I N T W W  UVER PANCREAS 
KIDNEYS 

TH-232 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1oo.oooo 1oo.oooo 1 0 0 . ~  lcQ.oo00 1oo.oooo 1oo.oooo 1w.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.mm 
ANNWL DOsES(REMS) 

NlJCl.DE ORGAN DOSE MAX1MUM L O C A W  

lH-232 W B O W  0.- + 01 12 6 
Tna RMAR a-+oi 12 6 
ma2 ENDOST O.S409€+a2 12 6 
m232 'THYROID 0.6478Ee , 12 6 
m232 BFE4sT a6625Eo2 112 6 
ma2 WL* a i o i s + a 2  12 6 
TK232 S W W  0.3831 E42 12 6 
fK232 En W W  12 6 
ma2 LNER 42351E-01 12 6 
ma2 PANCREAS 03838M2 1 2 6  
m232 KlDm 0.3833fie 12 6 

COLUMN Row 
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Radium-228 
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2020 
OPTION 
&OPT1 oeTIDN-0,1,0,0,0..0,0,0, 
UPO-O,NSTB- l ,NnB= 1,NlJTB- 1,TSUBB- 1.0,GSFAC-OS 6END 

GRID 
&GRID NRl- 6.NW - 16.R)IST - ~ 2 0 0 . ~ , ~ ~ 0 , 1 ~ , ~  ~ , 1 ~ ,  

PLUME RISE 
&PLUM PR-0.0 &END 

METEOROLDOW MTA 
6MnE UD- 1000,RR- 102,TA-285.0 &END 
PHYSCM STACK M T A  
1 
hPWS PH-0.0 &EUD 

WlND F R E O U W  DATA 
STAR 
DEFAULT 
RAMONUCUDE DATA 
1 
&RAD1 NUC= #Fr228'.ISOL=WJMD= l.O,REL=l.l BEND 
AG DATA 

1 UGDT N-50.0,0.50.O,FB~X).O,O,SQ.O.FM=~.0.50 E N D  
AG AWIAYS 
FUE 23FARMADAT 
SKIP 5 
USER 
(16151 
(8F10.0) 
POPULATION ARRAY 
fllE 24POPADAT 
SKIP 3 
USER 
(8 W1 x) )  
COMMENTS 
ACCIDENT SCENARlo FOR BLDG. 64 WTW 1096 RElEASE 
DOSE CALCULATED AT la00 METERS 
U.S. DOE FEED MArrWALs PROOUCnON CENTER 

i 4 o o , i x 1 o , i 6 2 5 , 1 ~ . i ~ ~ . ~ . ~ ~ ~  &END 
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1 
0 

0 

1 
0 

0 

1 
0 
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OUTPUT Of AJRDOSEPA COMPUTER CODE 

O P T l o N S s a E C T E D -  
RAMONUCUM CONCENTRATIONS ARE LISTED FOR DIRECTION AND DlSTANCE FROM F A C I W  
RAMONUCUDE CONCENTRATIONS USTED ARE SECTORAVERAGED VAUIES 
PWME RISE IS COMPUTED FOR BUOYANT PLUMES BY WGGS EOUAT#WJS 

METEOROL0(31CAL AND P U N T  INFORMATON SUPPLIED T O  PROGRAM- 

\ 

AVERAGE AIR TEMPERATURE PEG K) 285.0 
AVERAGE V E R T W  TEMPEFWTURE GRADIENT OF THE AJR (DEG K/M€ER) 

IN STABlurV CLASS E 0.0728 
IN STABlLfW CLASS F 0.1090 
IN STABluN CLASS G 0.1455 

W F W  RAE (CM/yEAR) 102.00 
HEIGHT OF La (METERS) lo00 
NUMBER OF STACKS IN THE P U N T  1 

S T A C K  INFORMATION- 

STACK NUMBER 
1 2 3  4 5 6  

H=t-ff 0 O.oo00 
w-(M-) O.oo00 
EFFLENT VELocTp( (METERS/SEC) 0.WW 
RATE OF W T  EMISSION (CAl/SECOND) o.OoE+w 

RELEASE RATES FOR RADK)NucuDES 
STACK NUCLIDE RELEASE RATE 

(CURIES/YEAR) 

1 RA-228 0.1 1oE+o1 
PLUME DEPLETION AND DEposmoN PARAMmRs 

NUCUOE GRAvFTATlONAL DEPOSITION \IELDcrTy SCAVENGING BFECTNE DECAY CONSTANT 
FKL VELoCrry CoeRoeCT IN PLUME 
( M r n / S E C )  (METERs/sEc) '̂  (l/SEC) PER DAY) 

RA228 O.Oo0 O.OOO58 0.341E45 0.0005 + 00 
FREOUENCY OF ATM3SPHERIC STABILllY CLASSES FOR EACH DIRECTDN 

SECTOR M I O N  OF TIME IN EACH STABILITY CLASS 
0 
0 

1 
2 
3 
4 
5 
6 
7 
8 
8 
10 
11 
12 
13 
14 
15 
16 

- 

1 
0 
0 

0 

A B C D E . F  G 

0.0084 
0.0171 
0.0101 
0 . W  
0.4318 
0.m 
0.0398 
0.0163 
0.0392 
0.0321 
0.0188 
0.0157 
0.0439 
0.0413 
0.031 1 
0.0446 

0.0055 0.0224 0.3732 0.4551 0.0928 0.0366 
O.oo00 0.0342 0.3576 0.4263 0.1136 0.0512 
0.0209 0.0310 0.3919 0.3192 0.0929 0.1340 
0.0245 O.OO80 0.3575 02441 0.1383 0.1872 
0.0279 0.0240 02989 03028 0.1076 02071 
0.0108 0.0514 0.4737 02692 0- 0.- 
0.0149 0.0498 0.5888 O m  0.0298 0.0692 
O.oo00 0.0431 0.5458 02535 0.0488 0.0866 
0.0113 0.0347 C.5479 C 2 6 9 3  0.4523 0.0392 
0.0438 0.0641 0.4973 0.1871 0.0937 0.0819 
0.0375 0.0625 0.3270 0- 0.1104 02146 
0.0156 0.0190 0.2887 02958 0.1391 02261 
0.0251 0.0363 0.2900 0.3187 0.1405 0.1390 
0.0238 0.0445 02368 0.3291 0.1892 0.1383 
0.0191 O.Mo2 0.2805 0.4527 0.0988 0 . W  
0 . O B  0.0418 0.3585 0.4045 0.- 0.0419 

R E 3 J E N S I E S  OF WIN2 DIAEZT13NS AND FE3.JAX.PL-AVERAGAGED WIND SPEEDS 

WIN3 T O W N  REOUENZY WIN2 FEEDS FOR EACH STABIUTY CLASS 
(METERS!SEZ) 

A B C D E F G  



2020 
0 

0 
0 

1 0.058 2.57 131 2.00 1.88 1.49 0.01 0 . n  
2 0.029 1.46 0.00 1.10 1.27 1.06 0.77 0 . n  
3 0.016 0.n 0.n 0.n 0.m 0.83 0.77 0.n 
4 0.W 0.89 1.00 2.57 0.84 0.77 0.n 0 . n  
5 0.041 1.05 iz 0.n 1.m 0.83 0.77 0 . n  
6 0.080 1.14 257 1.16 1.52 1.01 0.77 0 . n  
7 0.033 1.m 1m 1 s  1% 1.01 0.n 0.n 
0 0.m 0 . n  0.00 217 1.58 120 0.77 0 . n  
0 0.03 1.92 2a6 1.67 2.10 1.17 0 s  0.77 
10 0.058 1.35 ISQ 1 . a  1.80 1.m 0.01 0.n 
11 0.418 251 243 1.88 1.m 1.13 0 .n  0.n 
12 0.094 1.4 2z 1.46 im 1.18 0 . n  0 .n  
13 0.108 1.86 2.41 2.43 1.62 121 0.n 0 . n  
14 0.103 1.9 i s  1.60 1.30 1.03 0.n 0.n 
1s 0 . l a  1.82 201 2.33 1.44 1.14 082 0.n 
16 0.117 283 249 2% 1.w 1.58 0.80 0.n 

FREOUENCIES OF WIND DIRECTK)NS AND TRUE-AVERAGE WIND SPEEDS 
WlND DIRECTIONS ARC NUMBERED COUNTERCLOCKWlSE STARTING AT 1 FOR DUE NORTH 

WlND TOWARD FREOUENCY WIND SPEEDS FOR EACH STABIW CUSS 
(METERS/SEC) 

A B C D E F G  

1 0.059 257 257 2.35 2.03 219 0.08 0.77 
2 0.029 1.98 0.00 1.67 1.86 1.52 0.n  0.77 
3 0.016 0 . n  0 .n  0.n 13 0.85 0.77 0 . n  
4 0.020 1.13 1.36 257 0.90 O . n  0.77 0.n 
S 0.041 1.45 205 0 . n  1.49 096 0.77 0.n 
6 0.060 1.60 257 1.72 2.22 138 0.77 0.n 
7 0.033 2.12 1.36 257 2.01 1.41 0.77 0 . n  
8 0.m 0.77 0.00 201 2 B  1.75 0.77 O . n  
0 0x138 2% 3.m 234 271 1.67 lZ an 
10 0.056 err 3.10 252 2.~2 IS 0 . a  0.n 
11 0.418 2 s  270 2.a 246 1.65 0.77 0.n 
12 0.094 IS7 3.05 247 273 1.77 0.77 O . n  
13 0.108 2.63 2m 3.57 276 203 0.79 0 .n  
14 0.103 253 257 232 239 1.56 0.02 0.77 
15 0.120 257 251 3.10 2.22 1.72 O.P 0 . n  
16 0.1 17 an u16 3.19 280 0.86 0 . n  

0 
1 ESTIMATED RADIONUCUE ONCENTWTIONS 
O A R E A  NUCUDE AIRCONCEN DRYDEPRATE Wc'TDEPRATE GNDDEPRATE EFF FEL 

WlND DIRECTIONS ARE NUMBERED COUNTERCLOCKWISE STARTING AT 1 FOR DUE NCRTH 

(METERS) 
0 

1 1200 
1 1300 
1 1400 
1 1500 
1 1625 
1 1700 
1 1833 
1 2Xn 
1 2230 
1 2500 
1 Ea00 
2 1200 
2 1300 
2 1400 
2 1500 
2 1625 
2 1700 

5.80E-09 
5.06E49 
4.46EU9 
3.97E49 
3.46E49 
321E49 
291 E49  
253E49 
207E49 
1.67E49 
5.71 E-10 
3.81 E49 
3.33E4s 
2.93E.09 
2.60E49 
= E 4 9  
2.11E09 

8.39E-10 
8.QE-10 
8.01E-10 
7.46E-10 
6.67E-10 
€.56E-l0 
E. 19:-10 
6.55E-10 
5.03510 
4.41E-10 
2.14510 
6.24510 
5.745-10 
5.32:-10 
4.95E-10 
4.S6E-10 
4.35E-10 

6.74E49 
5.93E49 
526E49 
4.71E49 
4.15%9 
3.06E.09 
3.53E49 
2.99549 
25e# 
211E.09 
7.e5E-10 
4.44E-09 
3.9039 
3.46E49 
3.10E-09 
2-78-09 
2.54E49 

1 S E + W  . 
1.93E+03 
1.92E+W 
l.Q2E+03 
1.WE+O3 
1S2E+O3 
1.91E+03 
191E+O3 
lsOE+03 
l.QOE+05 
186E+03 
9.39E + 02 
93?E+02 
9.35E+02 
9.33E + 02 
9.31E+ 02 
B 3 E + 0 2  
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2 
2 
2 
2 
3 
3 
3 
3 
3: 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 -i . 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

E 
L 
E 
E 
8 

- 

le00 
2Ooo 
a00 
2500 
rn 
1200 
1300 
1400 
1500 
1625 
17W 
1800 
2ooo 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
aooo 
22#) 
2500 
so00 
1200 
1300 
1- 
1500 
1625 
1700 
1800 
Po0 
22#) 
2500 
so00 
1200 
1300 
1400 
lS00 
1625 
1700 
ls00 
2Ooo 
2200 
2500 
5ooo 
1200 
1300 
1400 
1500 
1625 
l7W 
1800 
2Ooo 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
1625 

3.32E08 
2.TIEOB 
236E08 
1.WEOB 
6.44E09 
L14EOB 
4.47EOB 
3.E3EOB 
3.48Ea 
3.03EOB 
U I E O B  
WE08 
211E08 
1 .fOEOB 
1.UEOB 
4.78EoO 
7SiE48 
6.83Ea 
bOOEOB 
6 s -  
4.62€48 
427EOB 
3.BBEOB 
321 EOB 
2mOB 
21QEOB 
721 Eo0 
1 .e47 
1.39E47 
122E47 
1.08EQI 
9.4OE08 
R69E08 
?&E48 
&52E08 
_ W E 4 8  
4.45E46 
1 .&E08 
1.19E47 
1 .WE47 
9.13EOB 
ROSE08 
?.@E08 
6.53E08 
5 E 4 8  
4.93E08 
4.18E48 
3 . m a  
1.13E08 
€ S O B  
5.67Eo8 
498EQ8 
4.42E48 
3.85EU6 
3.56E08 
3 2 3 E a  
2.69E08 
228EOB 
1.84E08 
6.10E09 
6.41 E a  
5 .59Ea 
4.91E-08 
4.35E-08 
3.7BE.08 

,;. i , 

101 E00 
1 .SQEQO 
1.36EQO 
1 .WE09 
3.71E-10 
296E-00 
258E4Q 
W E 0 0  
2.00E00 
1.75E00 
1.62E00 
1 .ME08 
121 E00 
1.03E00 
8.3QE-IO 
2.75E-10 
4.52E09 
3.93E4Q 
3.45E09 
3.05EQO 
2.66E49 
246E09 
W E 0 9  
laSE49 
1 .-E49 
126E49 

8.20E49 
8.01E09 
7.D3E09 
6.21 E49 
5.41E49 
S.OOE49 
4.52E49 
3.7SE09 
3.19E49 
256E49 
8.41E-10 
6.85E49 
5.97E09 
525E49 
4.66E09 
4.06549 
3.76E49 
3.41E-09 
284E49 
2.4 1 E49 
1.94E49 

3.74E09 
326E49 
287E09 
254E09 
222549 
2.05E49 
1 .&E49 
1.55E49 
1.31 E49 
1 .ME49 
3.51E-10 
3.69E-09 
3.21 EU9 
2.83E-09 
2.50E49 
2.1 BE09 

4.15E-10 

6.51E-10 

4.1OE-10 
3.67E-10 
3.33E-10 
2 .a -10  
1.41E-10 
4.17E-10 
3.84E-10 
3.555-10 
3.3oE-10 
3.04E-10 
2.w-10 
273E-10 
2UE-10 
221E-10 
1 SE-10 
o m - 1 1  
5.58E-10 
5.13E-10 
4.75E-10 
4.41610 
4.06510 
3.87E-10 
3.64E-10 
9 s - 1 0  
=E-10 
2%-10 
123E-10 
1 .WEG 
9.59E-10 
u7E-10 
824E-10 
7.58E-10 
723E-10 
68M-10 
6.m-10 
5.51.510 
4.62E-10 
229E-10 
12QEG 
1.1oEog 
1 
9.51E-10 
&76€-10 
8.36E-10 
7ME-10 
7.06E-10 
6.41E-10 
5.62E-10 
272E-10 
&%E-10 
6.03510 
559E-10 
520E-10 
4.7QE-10 
4.57E-10 
431E-10 
3.87E-10 
3.51E-10 
3.08E-10 
1.49510 
5.48;-10 
5.04510 
4.67E-10 
43E-10 
4.ooE-10 

928Et02 
82SE+02 
922E+02 
Q.lQE+W 
801E+02 
5.07E + 02 
5.05E+02 
5.WE + 02 
5.02E+a2 
5XK)E+02 
s.ooE+02 
4=E+02 
4SE+02 
4.Q4E+02 
4.925+02 
4.72E+02 
6.33E + 02 
6.31E+02 
628E+02 
625E+02 
62!3E+02 
622Et02 
62oE+02 
6.16Et02 
6.14E+02 
6.11E+02 
S1)1E+O2 
130E+03 
129E+03 
129E+03 
128E+03 
128Et03 
128Et03 
127€+03 
126E+03 
1=+03 
125E+03 
l.l9E+03 
1.99E+03 
1.99Et03 
l S E + 0 3  
1SE+03 
1SE+03 
197E+03 
197E+03 
136E+03 
l S E + 0 3  
l S E + 0 3  
l S + M  
1.09€+03 
1.09€+03 
1.09€+03 
1.09E+03 
1.08E+03 
l.O8E+03 
l.O8E+03 
1.08E+03 
1.08E+03 
lD7E+O3 
11)4E+03 
998E+02 
9.96E + 02 
9.94E + 02 
982E+O2 
9.90€+02 

, ,. .$ 
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i 

6 1700 
8 1800 
8 2mo 
8 2200 
8 2500 
8 XKX) 
0 lz00 
0 1300 
0 '1- 
0 ls00 
9 1625 
9 ltoo 
9 le00 
9 2ooo 
9 22w 
9 2500 
9 so00 
10 1200 
10 1300 
10 . 1- 

~ 10 1500 
10 1625 
10 1700 
10 1800 
10 2ooo 
10 2200 

. l o  2500 
10 so00 
11 1200 
11 1300 
11 1400 
11 1500 
11 1625 
11 ' 1700 
11 1800 
11 2mo 
11 2200 
11 2500 
11 5Ooo 
12 1MO 
12 1300 
12 1400 
12 1500 
12 1625 
12 1700 
12 1800 
12 2ooo 
12 2200 
12 2500 
12 5ooo 
13 :2m 
13 1300 
13 1400 
13 1500 
13 1625 
13 1700 
13 10Xl 
? 3  2330 
13 2200 
13 2500 
i J  53oc) 
14 1203 
14 1330 
14 1400 
14 1500 

3.51E08 
3.18EOB 
2 6 4 E 0 8  
=E08 
tb1EOB 
6.ooEOO 
5.SsE-a 
4.ME08 
4m08 
3.7QE08 
3 3 1 E 0 8  
3.06508 
2fBEOB 
2 3 1 E 0 8  
1.07EOB 
1 .=E48 
53TEoO 
1 .I?= 
1.02EQI 
8.ssEa 
7 S E a  
6.S3508 
6.41 E 0 8  
5 8 1 E 0 8  
4.83EoB 
4.11EQB 
3.3M08 
1.lM08 
2.0lE01 
2 4 4 E 4 7  
214E.07 
1 .ME47 
1.64EQI 
1.S2E.07 
1.37E-07 
\.t4Wr 
9.66EoB 
7.75E08 
254Eo8 
3.62E47 
3.15E.07 
276E.07 
2.44E.07 
2.13E.07 
l s s E 4 7  
1 .?BE47 
1.47E07 
125E.07 
1 .WE47 
h30xJa 
3 2 4 E 4 7  
2m47 
2 4 8 E 4 7  
229EQI 
l O l E 4 7  
1 .nEm 
1.6oE.07 
1 .=Em 
1.13E.07 
9.08E48 
3.02Eo8 
t.3937 
2.95E-m 
2.5jE-07 
2.33307 

2.02E00 
1 .@E00 
1 S E 0 0  
1.2QE00 
1.04EUB 
3.46E-10 
3 s -  
2 t o E 0 0  
2.46E00 
2.1 BE00 
1-00 
1.76E00 
i.60E00 
1 3 3 E 0 9  
1.13E09 
9.14E-10 
3.09E-10 
6.75E09 
5.B8E4Q 
S.l?EOo 
4.58E09 
3.99E09 
3.69E09 
334- 
2 7 8 E 0 9  
236E.09 
l.SE4S 
6.32E-10 
1.61 E 4 6  
1 .IOEOB 
123E-06 
1 .WE- 
9.4?E09 
8.TSE09 
7 9 1 E 0 9  
6.55- 
5 . S E 0 9  
4.46EOB 
1 &E49  
2.09E08 
1.81E48 
1 .!BE48 
1.41EU8 
1 2 2 E 4 8  
1.13E08 
1 .=E08 
8.47E43 
7 2 0 E 0 9  
5.78E-09 
i S E 0 9  
1.67E46 
1.63E46 
1.435- 
126E46 
l.loE-08 
1 .E48 
E 2 2 E - W  
7.UE-W 
6 5 1 E G  
523EU9 
1.74E-W 
1.9!jE-O% 
1 .?oE-08 
1.495-08 
; .E40 

&&?E-10 
3.6OE-10 
322E-10 
2.92E-10 
2 S E - 1 0  
134E-10 
5.63.510 
5.10E-10 
4.8 1 E- 10 
4.48E- 10 
4.13E-10 
3 .ME- 10 
3.71E-10 
333E-10 
3.02E-10 
2.65E-10 
1 s - 1 0  
9.87E-10 
s.09E-10 

703E-10 
721E-10 
6 A8E-10 
6.48E-10 
581E-10 
527E-10 
4.62E-10 
2.23E-10 

8.42~- 1 o 

1.54E09 
1.42E49 
l.3lE-W 
1 2 2 E 4 9  
1.12E49 
1.07E-W 
1.WE49 
8.97E-10 

7.llE-10 
3.36E-10 
l s O E 4 9  
1.75E.09 
1 .=E49 
1 .x)E49 
1.38EoS 
1 31 E 4 9  
124E- 
l.lOE49 
1.00E49 
6.75E-10 
4.12E-10 
2.12E-09 
1 9 5 E 4 9  
1.80E-W 
1.67E-W 
7 . 5 4 E G  
1.47Ea3 
: .=E49 
724EQ9 
1.12E-09 
OJIE-10 
4.68E-10 
229Eu9 
2.11E-09 
1.95E4.9 
1 8 1  E 4 9  

8.1s-10 , 

2aEa 
2 1 9 E 0 9  
1.84E09 
1.SQEUO 
1 3 0 E 0 9  
4-E-10 
3.?6€00 
3.31 E00 
=E00 
-09 
231 E 0 0  
2leEQS 
1m09 
1m09 
1.44E09 
1.18E09 
4 s - 1 0  
7.74E09 
6.79E08 
6.01E-09 
536E09 
4.71E-09 
4.38E-09 
W E 4 9  
3 3 6 E 0 9  
2.8QE-W 
236E-W 
855E-10 
1 .ma 
1 S E a  
1 3 6 E 4 6  
1 2 1  E 4 8  
11)SEOB 
9.81 E-W 
8.91 E 4 9  
7.44E-W 
-49 
5 1 7 E 4 9  
1BOEOS 
-E08 
l S 9 E 4 8  
1 .?!%a 
1 S E a  
1 3 6 E o 8  
126E.oB 
l . lSEo8 
9.SE49 
-49 
6.65E.09 
231 E 4 9  
208E-08 
1.82E-08 
1.61E-08 
1.43E-08 
125E.08 
1.17EQ8 
1.06EQ8 
&.BEG 
?.€33EU? 
€21  f-x 
2 1  f-Z 
218E-S 
1SlE-E 
1.69EG 
lSOE-08 

0BDE+02 
OBTE+02 
O s l E + 0 2  
0.82€+02 
O . ? E + 0 2  
9 S E + 0 2  
126E+W 
12SE+03 
12sE+03  
125E+03 
12SE+W 
125E+03 
12SE+W 
124E+03 
124E+03 
124E+W 
121E+03 
1.ME+03 
1.84E+W 
164E+W 
1.83E+03 
1.83E+03 
1.83E+03 
1.83E+O3 
1.82E+W 
1.82E+03 
1.81E+W 
1.76E+O3 
252E+03 
2 5 1 E + M  
25oE+03 
2 4 0 E + M  
248E+03 
248E+W 
24?E+W 
z46€+03 
245E+03 
244E+W 
234E+03 
2.Q9E+03 
298E+03 
* + 0 3  
2.%E+W 
2.95E+03 
2 S E + 0 3  
2 S E + 0 3  
232E+W 
-1E+03 

2 n E + W  
3.50E + 03 
3.49E + 03 
3.48E + 03 
3.47E+03 
&46E+W 
3.46E+03 
3.45E + 03 
3.43: + 03 
3.42E+03 ' 
3.41E+03 
329E+a3 
330E+W 
229E+o3 
320E+03 
3265+03 



{ 4 '4' - . f c .  

14 
14 
14 
14 
14 
14 
14 
15 
1s 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

1 
0 

0 

0 
0 
0 

1 
0 

1625 
1700 
le00 
aooo 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
1700 
le00 
2mo 
Po0 
2500 
so00 
la00 
1300 
1- 
1- 
1625 
1700 
1- 
2mo 
2200 
2500 
XKX) 

2.ooE47 
lsSE47 
1 .BE47 
139E47 
l.leE47 
0.51 E40 
3.17E08 
274E47 
2.3B€47 
2 1 6 4 7  
1.86EU7 
I S 4 7  
1.51 E47 
1 m 4 7  
1.14E47 
ME40 
7soEoe 
W E 0 8  
l.QlE47 
1.67E47 
1.47E47 
131E47 
1.14E47 
1 .@E47 
O.!i7EoB 
738EoB 
611oE08 
5.48E08 
1BGEQB 

1.15Ea 
1D7EOe 
9.64Eo0 
8.01 Eo0 
6.81 Eo0 
5.40E00 
1.83E00 
158W 
1.37EOO 
121ML) 
1 .QIHII) 
9.37E40 
8.- 
786E00 
6 . S 0 0  
5.58E-00 
4.49EoD 
1- 
1.lOEOe 
9.61 E49 
8.46W 
7 3 1 W  
6.- 
6.aTH19 
551 E4e 
459E09 
301EOB 
3.1- 
1- 

1 .WE08 
1 .WE00 
130E00 
1.34E00 
121E00 
1.mEOO 
5.06E- 10 
=E00 
21sE00 
202E00 
1.8aE00 
1 .moo 
1 .&E00 
1 .=E00 
1 .IMOo 
127E00 
1.llEOB 
5.35E-10 
1.7SEo9 
1 .@E- 
15oEQo 
1.4OEOo 
129E00 
123E00 
1.16E00 
1 .WE09 
9.42E-10 
8 m - 1 0  
4blE-10 

1.32E.08 
1546 
l.llEo(1 
9.3sEa 
8mE00 
65e00 
=E00 
1dlE46 
1- 
1.41EOe 
l lSE46 
1.1lE46 
1#)E48 
9.42E00 
7WE00 
6bSE00 
WOE- 

15- 
1.1- 
q500 
831Eo0 
7509 
7-00 
6.67E40 
L63EoB 
485EoB 
3.QaE-m 
1 A7EQO 

326E+03 
325E+W 
324E + 03 
3.22€+a3 
391E+W 
3.2oE+03 
3.07E + 03 
3 B E  + 03 
3WE+03 
3.93E+03 
3m+w 
3.a2E+03 
3.91E+03 
3.oOE+w 
360E+03 
3-+03 
3.87E+03 
3.76E + 03 
3.mE+w 
3#K+03 
3.89E+03 
3.88E+W 
3.8aE+W 
3.68E+W 
3m+w 
3.86E+w 
3&E+03 
3&E+03 
3.76E + w 

GR3UNDtEML CHI/O VALUES FOR RA228 AT VAWOUS DISTANCES H EACH COMPASS DIRECTION 

DISTANCE W / O  TOWARD INDI=TED DIRECTON 
(MMFTERS) (sEC/cuBiC MElER) 

N N N W N W W N W W  w m r s w s s w  
1200 
1300 
1400 
1500 
1625 
17W 
le00 
2Ooo 
2200 
2500 
so00 

lz00 
1300 
1400 
1500 
1€25 
1700 
1800 
2ooo 
2200 
2500 
so00 

0289- O.lsoE05 
O S 0 5  0.166505 
022E.05 0.146E05 
0.197E05 0.13M05 
0.173E-05 0.1 13EUS 
0.16OE05 0.105EG 
0.145Ea OSSlE.06 
0.121E05 0.793E46 
0.103E-05 0.676E.06 
0.832E-06 0.544E-06 
0284E.06 0.185E.06 

S SSE SE 

0.1SE.05 0.336Eo5 
O.139E.05 0.2333E.05 
G.122Ee 02sBE.05 
G.109:- 0228Eo5 
C.948E-E c.19335 
o.mso5 0.185E45 
O.796E.06 0.167E-05 
0.663E.06 O.138E-05 
0.5€5E-06 0.1 18EG 
0.455E06 0.446EG 
C.154E.06 0.315E.06 

0.q- 022SX5 0.45BE05 0.341E-05 0.1- 0.184E05 
0.128E05 0.1- 0399E05 -05 0.162E-05 0.16OE05 
0.113E.05 0.172€45 0.35OE05 0262Ee 0.143E-05 0.141E.05 
O.QSE.06 0.152E05 0.309E05 0232E-05 0.127E.05 0.125E05 
0.87QEa 0.132E45 0269EG 0-05 0.11oE-05 0.109E05 
0-46 0.122E05 0249E05 0.187E.05 0.102E.05 0.101E.05 
0.728E-06 0.111E.05 022SE-05 O.ltoE.05 OmE.06 0.911Ea 
0.605E.06 0.919Eo6 0.167E.05 0.141E-05 O.m.06 0.757E.06 
0.515E- 0.781E46 0.159E05 0.12OE-05 0.655E-06 0.644E-06 
0.414EG 0.627E-06 O.lnE05 0961E.06 OSnE-06 0.518E.06 
0.137E-06 0-46 0.419Ea 0.324E46 0.1- 0.172E46 

ESE E M E  NE NNE 

0.604E-05 0.1WE44 0.93oE-05 0971E-05 0.785E.05 0.548E.05 
0.639E.05 0.903E.05 OBlOE05 0.846E05 0.685E-05 0.479E45 
0.613Ee 0.793E.05 O.fllE05 0.743E.05 0.6D3E-05 0.421E-05 
0.542E-05 O . m O E 4 5  0629E05 0.658E.05 0535E-05 0.374E05 
0.471W5 0.61OE05 0.548E45 -45 0 . m -  O . m - 0 5  
0.436E-05 C.563E-05 0.507E.05 053OE05 0 . e -  0.303E05 
0A94ECS C.539E05 0.459E05 0.48OE-05 0.392E.05 0.274E05 
0.32SE-S G422EU5 0.361E.05 0.399EM 0.326Ea 022SE-05 

022ECt'  2.28eE.05 026OE45 O273E05 0224E.05 0.157E-05 
0.727Ee: C.M5E.06 O.865E-06 O S l O E ~  0.757Ea 0.534E.06 

cL-:-3t' ~.?'LCEUS 0.324~- amm O Z B E ~  0 . 1 9 ~ ~ 0 5  
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2020 
0 TOTAL MEAT CONSUMPTION (KG PER YEAR) 0.144E+ 10 
0 TOTAL MEAT PRODUCTION (KG PER YEAR) 0.324E + 08 
0 TOTAL MILK CONSUMPTION (uTERs/yEAR) 0.1809E+ 10 
0 TOTAL MILK PRODUCTION (UTERSp/EAR) 0.6906E + 09 
0 TOTAL VEGElmLE FOOD CONSUMPTION (KG PER YEAR) 0.33OTEt 10 
0 
1 
0 ~~ DECAY CONSTANT (PER DAY) 0.33QlEQ3 
0 ENVIRONMENTAL DECAY CONSTANT-SURFACE (PER DAY) 0.0600E + 00 
0 ENVIRONMENTAL DECAY CONSTANT-WATER (PER DAY) O.oooM+00 
0 
0.59OoE43 
0 
0.5000E03 
0 
0.1000E + W 

0 
0.2OCQE01 

TOTAL VEGETAELE FOOD PRODUCED (KG PER YEAR) OTr05E t 08 
Usf OF INPUT DATA FOR NUCUDE W22B 

AVERAGE FRACTION OF ANIMAL'S DAJLY INTAKE OF NUCUDE WHICH APPEARS IN EACH L OF MILK @AYS/L) 

FRAcT#)N OF ANIMAL'S ONLY INTAKE OF NUCUM: WHICH APPEARS H EACH KG Of FLESH @AYS/KG) 

CONCENTRATION FACTOR FOR UPTAKE OF NUCUDE FROM SOIL FOR PAsfURE AND FORAGE 

(IN PCI/KG DRY WEIGHT PER PCI/KG DRY SOIL) 
CDNCENTWTION FACTOR FOR UPTAKE OF NUCUM FR3M SOIL BY EMBLE P M S  OF CROPS 

(IN PCI/KG WET WEIGHT PER PCI/KG DRY sou) 
4 0 GI UPTAKE M 1 3 N  (INHAUTIDN) 0 m E + 0 0  

0 GI WAKE FRACTION ( I N G E W  O Z X E + 0 0  
0 PARrclE SeE (MICRONS) 0.1OOOE+01 
0 SoLUBIUry CLASS W 
0 DOSE CONVERSION FACTORS 
0 ORGAN W W T I 9 N  INGESTION SUBMERs13N IN AIR SURFACE EWOSURE SUBMERSION IN 
WATER 

WMS/MICROCURIE)(REMS/MIS?OCURIE) (REMSCUBIC CM/ (REMSSQUARE CM/ (REMSCUBIC 
m/ 

MEROCURIE-HR) MICROCURIE-HQ MICROCURIE-HR) 
0 

0.4TIE+01 0.194E+ 01 0=€47 0285E-10 0.7 1s-10 W BODY 
RMAR 0273E+01 0242E+01 O.oooE+OO o.omE+oo o..oooE+oo 
ENDOST 0241E+02 0215E+02 O S S E 0 8  0389E-11 0.890E-11 
THYROID 0.6nE+OO O.S1E+00 O.OOO€+oo AoooE+oo QoooE+00 
BREAST 0.681E+W OSlE+00 0- 021- OSlBH18 
*PUL* o m + @  0.581€+00 0.355E08 0.369511 0.890f-11 
s w w  0.677E+OO 0.585E+00 O.OOOE+oo O.oooE+00 O.OOOE+OO 
INT WAU 0.488E+W 0.369E+00 O.oooE+OO o#K#+oo 0.000E + 00 
LIVER 
PANCREAS 0.451 E + 00 0.332E+OO O.OOOE+OO O.OOOE+00 0.000E+W 
KIDNEYS 0.46QE + 00 0.338E+ 00 0.000E+OO O.ooM+OO 0.m- + 00 

CONCENTR4llONS AND INTAKE RATES FOR RA228 

0.859E+OO 0.3%E+oo O.#xIE+OO 0.000E +00 o.oooE+OO 

1 
o m  AIR CONCENTRATION GROUND CONCENTRATION INGESTION INTAKE INHALATION 
INTAKE 

(CURIES/CUBIC METER) (CUWES/SoUAE METER) (PCI/YEAR) (PCI/yEAR) 
DIRECTION DISTANCE 

(M-1 
0 

1 1200 0.101E-12 0200Ea 0.125E+04 0.809E+03 
1 1300 0.88OE-13 C.176EU8 0.110€+04 0.7Q7E+03 
1 1400 0.77!5E-13 0.156E-08 0.974E+03 0.623€+03 
1 1500 0.669513 0.14aE-08 0.8?2E+03 0.553E+03 

1625 0.602513 0.123508 0.76BE t 03 0.483E + 03 1 
1 1700 C.!55?E-13 0.1 15E-08 a715E+ 03 0.4485 + 03 
1 le00 0.506513 O.1CSEDS 0.653E+03 0.406E + 03 
1 2Ooo 0.4Z-13 0.867E49 0.5!2E+03 0.339E+(X3 
1 2200 C .=E- 13 0.76E49 0.476E + 03 0.2B9E+03 
1 2500 CmE-13 0.€28E49 0391E+a3 0.233€+03 
1 SODO 099991-14 0.233EU9 0.1455+03 0.796E+02 
2 12OG 0.663:-13 c 1 3 2 3 6  0.821E+ 03 0.532E+03 
2 1333 0.5T8E-13 C.116E-08 0.722E+03 0464E+W 
2 1403 C.S09E-13 0 103E-08 0.641E +03 0409E+W 
2 15ocI 0 452513 OS21E49 CS3E+03 C.3&3E+W 

0.395E-13 OdllEQS 0.505f+03 c317E+a3 
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2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 

4 .  

1700 
1800 
a#K) 
2200 
2500 
so00 
1200 
1300 
1400 
ls00 
1625 
1700 
1800 
Po0 
2200 
2500 
SQOO 
1200 
1300 
1400 
lSW 
la 
1700 
ls00 
2Ooo 
22m 
2500 
so00 
1200 
1300 
1400 
1SW 
1625 
17W 
1800 
a00 
22Do 
2500 
so00 
1200 
1300 
1400 
ls00 
1625 
1700 
1800 
2Ooo 
2200 
2500 
so00 
1200 
1300 
1400 
ls00 
1625 
1700 
le00 
2Ooo 
2200 
2500 
so00 
1200 
1300 
Is00 
1500 

0366E-13 
0.332E-13 
Om€-13 
0 s - 1 3  
0.1OOE- 13 
0.6UE-14 
0.51 4E-13 
0.447E-13 
0.3D3E-13 
0.348E-13 
0mE-13  
0alE-13 
0254E-13 
0211E-13 
0.179E-13 
0.144E-13 
0.478E-14 
0 . W - 1 3  
0.683E-13 
0.6OOE-13 
0.530513 
0.462E-13 
0.427E-13 
0.386E-13 
0321E-13 
O n - 1 3  
0218E-13 
0.721 E- 14 
0.1 6oE-12 
0.139E-12 
0.122E-12 
0.1 WE-1 2 
0940E-13 
0-13 
0.766E-13 
O.(cSzE-13 
OJ54E-13 
0.445E-13 
0.146E-13 
0.1 19E-12 
0.1WE-12 
0.913513 
0-E-13 
0.706E-13 
0.653513 
0.592E-13 
0.493E-13 
0.419E-13 
0337E-13 
0.1 13513 
0.650E-13 
O m - 1 3  
0.49BE-13 
0.442E-13 
0.30SE-13 
0.356E-13 
0.323E-13 
0.269E-13 
0 a E - 1 3  
0.184E-13 
0.61 OE- 14 
0.641E-13 
0.559E-13 
0.491E-13 
0.435E-13 

, I  

0.755E09 
0.689E09 
0.583EOD 
0.5Q2E00 
0.412509 
0.152E00 
O. lOOE08 
OdeoEoO 
0.77BE00 
0.694E09 
O.WQE09 
0.568EOO 
0.516E09 
0.434EQO 
0373E09 
0.3WEOD 
O.lWE49 
0.151- 
0.132E08 
0.1 1TE-08 
O.lWEo8 
OS1 1 EOD 
0.846E-08 
0 . m -  
0.645E09 
0.554E09 
0.451 HI0 
0.16aE49 
0-08 
0261E08 
0.23SE-08 
0.209E-08 
0.18336 
0.1IDE08 
0.155EOB 
0.13oE08 
0.1 11 E08 
0.9MEa 
0318E09 
0.239E-m 
021OEQB 
0.186E-08 
0.167E-m 
0.147E-08 
0.137E-08 
0.125E-m 
o.ro5Ea 
0.908E49 
0.744E-08 
0274E-08 
0.131E08 
0.11SEOB 
0.102E-08 
0.91OE-08 
0.801 E49 
0.746E-08 
0.681E-08 
0.574EU9 
0.495E49 
0.456E-08 
C.149E-09 
0.126EQB 
0.1 1 1 Eo8 
0.979E49 
0.873E-08 

0.470E + 03 
0.42BE + 03 
0363E+W 
0.313E+ 03 
O2SE+03 
OM7E+@ 
0.624€+03 
-+03 
a485€+03 
4432E+03 
OJIoE+03 
O S 3 E + 0 3  
032lE+03 
02TOE+03 
0232E+03 
41#K+03 
0.68lE+Q2 

0-+03 
0.72?E+03 
O.W7E+03 
O J 6 1 E + 0 3  
0.52?E+03 
o . m + 0 3  
0.402E+03 
Q315E+03 
02BlE+03 
O.W5E+02 
41##+04 
0.166E + 04 
O.l46E+04 
0.130E + 04 
4114+04 

M63E+03 
odaTE+03 
odozE+03 
0543E+03 
0.108E+m 
O.14BE + 04 
0.131E+04 
0.116E+04 
0.104E + 04 
0914E+W 
O&IE+03 
o.mE+03 
0656E+Q3 
0565E+W 
0.463E + 03 
0.171E+ 03 
0814E+03 
0.?15E+ 03 
0.634E+CU 
o.s67E+w 
0.4=E+ 03 
0.464E + 03 
0.424E + W 
0358E+03 
0.308E + 03 
0253E+W 
0.9ZSE+02 
O.mE + w 
0.688E + W 
0.609E+03 
O.544E+03 

aio6E+w 

02fUE+03 
01BeE+QJ 
-+03 
0.169E+ 03 
O.l52E+03 
0517€+02 
0.413€+03 
0.35QE+03 
Odl6E+W 
Q2boE+03 
O244E + 03 
0225€+03 
0204E+W 
O.l7oE+03 
0.144E+03 
0.1 lC#+W 
0384E+O2 
0.83OE+03 
-+03 
0.482E+03 
0.426€+03 
0371E+03 
0=+03 
Q31oE+w 
0=+03 
021@E+W 
4176E+O3 
0.57QE+O2 
Q128E+O4 
0.112E+04 
0980E+W 
0.867E+03 
Q755€+W 
Q898E+03 
0.631 E +03 
ospE+03 
0.4b5€+03 
0351E+W 
Q117E+W 
0956E+W 
o=+w 
0.733E+W 
0.650E+03 
0.567E+03 
052SE+03 
0.47SE + 03 
0.396E+03 
4331E+o3 
0271E+03 
0908E+O2 
0522E+W 
0.4SE+ 03 
0.4Oof+O3 
0.35SE+W 
0339E+03 
C286E+03 
C259E+W 
C216E+O3 
C.l&3E+a3 
O.WE +E 
0.4mE + C2 
0.515E+& 
0.448E+03 
0.394E+05 
0349E+W 
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2020 
8 
8 
8 
8 
8 
8 
8 
0 
0 
0 
0 
0 
0 
9 
0 
0 
0 
0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
;3 

I 

.- 
* 3  
I* 
.- 
13 
73 
13 
13 
13 
14 
14 
14 

1625 
lT00 
1800 
2ooo 
2200 
2500 
so00 
1200 
1300 
1 4 0  
1500 
1625 
1700 
1600 
2mo 
2200 
2Kx) 
so00 
1200 
1300 
1400 
lS00 
1625 
1700 
1800 
2ao 
2Mo 
2500 
5ooo 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
2ooo 
2200 
2500 
5ooo 
1200 
1300 
1400 
1500 
1625 

1800 
2mo 
2200 
2sm 
5uQ 
1200 
1300 
1400 
1500 
1€25 
;m 
183? 
nr, 
252: 
533: 
12X 
1303 

* ‘  .la 

1700 

-,-- 
L a -  

r” 

037QE-13 
0.351 E-13 
03lBE-13 
OmE-13 
OmE-13 
0.181 E-13 
0 . W - 1 4  
O.S%E-13 
0 . W - 1 3  

O m - 1 3  
0.331E-13 
0.306E-13 
O M - 1 3  
0231E-13 
0.1-13 
0.1 !BE-13 
0-14 

0.102E-12 
0.696E-13 
O.796E-13 
0.693E-13 
0.661 E-13 
0.581E-13 
0 . m - 1 3  
0.41 1E-13 
0.330E-13 
0.1 lo€-13 
0281E-12 
02UE- 12 
0214E-12 
0.1BsE-12 
0.164E-12 
Q152E-12 
0.137E-12 
0.7 14E-12 
0-E-13 
0.77SE- 13 
0254513 
0.362E-12 
0.31 SE-12 
O276E-12 
0.244512 
0213E-12 
0.196E-12 
0.178E-12 
0.147E-12 
0.125E-12 
0.1ooE-12 
0.330513 
0.324E-12 
0282512 
0.248E-12 
O m - 1 2  
0.191512 
0.1T7E-12 
e. 1mOE-12 
0.133E-12 
0.1 1351 2 
0.9085-13 
0.302E-13 
0.339E-12 
0295E-12 
0259512 

0.-13 

~ 1 1 7 ~ 4 2  

0.768E09 
0.7 14E# 
0.650E08 
O.SsBE# 
0.471E09 
0.3BKOO 
0.1- 
0.112E-a 
0.083HIO 
0.873EOO 
0.781 E08 
0.688E00 
0.641 E09 
0.585E08 
0.495E-09 
0.42E09 
0.3SOE09 
0.130HIO 
0230E08 
Oao2EoB 
0.179E08 
0.159E08 
0.14M08 
0.13oE-06 
0.119EOB 
0.999H19 
0.859E49 
0.7W.E-09 
0254- 
0.526E40 
0.46CEoB 
0.405E08 
o.35oE4e 
w15HIc) 
0- 
026SE46 
021EOB 
0.19oE08 
0.154E.08 
0.534E49 
0 . m o B  
0591E08 
0.521 Eo8 
0.46238 
0.405E08 
OJISE48 
0341E48 
02BSE08 
0244E08 
0.1 =E08 
0.687E09 
0.618E08 
O.SlE.08 
0.478E08 
0.425Eo8 
0.373E-08 
0346E.08 
0315E.08 
0264E-08 
OME-08 
0.185E.08 
0.E55E.09 
O.WE48 
0.WE08 
0.502Eo8 

0.478E + 03 
0.444E+03 
O.rDSE + 03 
0.34lE+03 
0293E+03 
0240E + 03 
0.869E + 02 
O,CEObE+03 
Q612E+03 
O.WE+M 
0.486E+03 
0.42s + W 
0.399E + 03 
0.364E+M 
0.308E+03 
0266E+tU 
0218E+03 
OdllE+02 
O.l43E+M 
0.126E+M 
O.lllE+DI 
0.992E+Q3 
0.8?2E+W 
0.81 lE+W 
O.mE + a3 
0.622E+a 
0535E+W 
0.437E+M 
0.158E+03 
0.327E+W 
0286E+04 
0252E+W 
0224€+04 
0.106E+04 
0.182E+W 
0.16SE+04 
0.138E+04 
O.llBE+W 
0858E+W 
0332E+w 
0.421 E +04 
0.368E+W 
0.324E+04 
0288E+04 
0252E+04 
0234E+04 
0212E+W 
O . l n E + O p  
0.152E+W 
0.123E+Do 
0.428E + M 
O.WE+W 
0.337E+04 
0298E+W 
C.2SE+04 
C.232E+W 
0216E+W 
0.196E+ gr. 
0.164E + 01: 
0.141E+W 
0.1 15: + 
0.408: + c.2 
0.WE + 04 
0.353E + 04 
C.312E+W 

0304E+tU 
0282E+03 
oo550*+tU 
Qz12E+tU 
0.180E+03 
Q.lrsE+tU 
a e + m  
0.446E+03 
a38oE+w 
0.343E+W 
0.304E+tU 
0265€+03 
0246E +tU 
0223E+03 
0.1 WE+ a3 
o.rsBE+tU 
0.127E+tU 
0.431 E + 02 
O S 2 E + t U  
0821E+Q3 
O.721E+Q3 
O.gJoE+tU 
Qsm+o3 
0515E+tU 
0.166E+Q3 
Q38BE+03 
033OE+w 
026SE+tU 
-+02 
0225E+Oll 
0.1##+04 
0.172€+01 
Q152!€+04 
ais+cu 
ai=+cu 
atioE+w 
W14E+03 
Q776E+M 
0.623E+M 
Qp4E+03 
0291E+04 
0253E+04 
0222E+W 
O.l96E+04 
0.171E + 04 
0.158E+04 
0.143E + 04 
O.l18E+W 
0.1oOE+w 
OBOGE+W 
OaME+W 
0=+04 
0227E+W 
0.199E+04 
0.176E+ 04 
O.l54E+W 
0.142E+OG 
O.l29E+W 
c. 107E+W 
C938E+o3 
G ,729: + 03 
t242E+03 
0272E+04 
C237E+04 
OZSE+W 
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14 1500 0.23oE-12 0.447EQB 0270€+04 
14 1625 OaoE-12 0.392EOB 0244E + 04 
14 1700 0.185E-12 0.3MEa OXZ7E*04  
14 1800 0.16BE-12 0331EOB 0.2D6E+04 
14 2m 0.13QE-12 0.278EOB O . l 7 3 E + 0 4  
14 2200 0.118E-12 0239EOB 0.14QE+ 01 
14 2500 0.951E-13 0.104Ea 0.121 E + 01 
14 #xK) 0.317E-13 0.894E49 0.432E+W 
1s la#, 0274E-12 0.539EQ) 0.335€+04 
15 1300 0 s - 1 2  0.4T3EOB 0-+04 
15 1400 021oE.12 0.4pE08 O2SlE+04 
15 ls00 0.lME-12 0.375EQ) 0233€+01 
15 1625 0.163E-12 0.33OEOB OaDbE+04 
15 1700 0.151E-12 0.307EOB O.lQlE+M 
15 ls00 0.137E-12 02BOEOB 0.174E+01 
15 2ooo 0.1 14E-12 0.236- 0.14TE+M 
15 2200 0-E-13 O n 4 6  O.l27E*04 
15 2500 O.n#)E-13 O.167EOB O.lME+04 

0.61 l E 0 9  03goE+03 15 5ooo OaE-13 
16. 1200 0.lQIE-I2 0.380EOB 0-+04 
16 1300 0.167E-12 0.334- OaoBE+04 
16 1400 0.14TE-12 029SEOB 0.184E +04 
16 ls00 0.131E-12 O S O B  O.l65E+04 
16 1625 0.114E-12 0-46 O . l 4 5 E + 0 4  
16 1700 0.106E-12 0217EOB 0.135E+01 
16 le00 OS?€-13 0.198EOB O . l a E + O ,  
16 2Doo 0.-13 0.167EOB 0.104E+04 

0.8BaE+W 16 2200 0 . m - 1 3  0.144EOB 
16 2500 0.W-13 0.1 1 S E a  o.t36E+w 
16 so00 0.186E-13 0.430- 0273E+o3 

0 DIRECTIONS ARE NUMBERED cocINlERCLocKwISE STARTING AT 1 #)R WE NORTH 
1 
0 NUCLIDE 
0 

RA2a 

1 
0 
0 

1 
0 
0 

1 

NUCUDE 

RAm 

O.1WE + 01 
0.161€+01 
O.lr#+W 
0.135E+W 
0.112€+01 
OSlE+W 
o.tb4E+w 
0355E+W 
-+04 
O.lg2EI*M 
0.16@€+04 
O.lSoE+01 
0.131€+04 
0.121 E+ 04 
O. l lOE+o4  
0014€*w 
O.TIBE+03 
O . ~ + W  
0212E+03 
0.154E + M 
0.134€+04 
AllBE+DI 
0.105€+01 
0015E+W 
o m + w  
o.te8E+w 
0.641 E + 03 
o.s46E+w 
0.44OE+w 
Q14QE+03 

PERCENT OF W BODY DOSE BY EACH PATHWAY 
PATWAY DOSE(R€MS) PERCENT OFTOTAL PEJ3ENT OF DOSE FROM W NUCUDES 

SUBMAIR 03013E-16 0.00 1w.w 
SURFACE 0.1TSlE-12 0.00 1w#) 
SWIMMING 0.OOOOE +00 Om 0.00 
HHAL O.1388E01 69.59 100.00 
INGEST. Q6U66E42 30.41 1m.w 
EGn. os67E-02 27.40 Qo.11 
MEAT 0.233QE-W 1.17 * 3 8 6  
MILK 03658E03 1.83 6.43 
PERCENT OF R MAR 
PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM ALL NUCUDES 

DOSE BY EACH PATHWAY 

SUBMAIR 0.0000E+00 0.00 om 
SURFACE O.WWE+OO 0.00 0.00 
SWlMMlNG O.##of+OO 0.00 0.W 
HHAL 0.7W4E-02 (380 1oQoo 
INGEST. O.lOlQE0l 5620 100.00 

VEGET. 09187E-02 W.6s 90.11 
MEAT 0.393QE43 217 *3.8§ 
MILK 0.6147EU3 '3 .39 6.03 
PERCENT OF PlDosT D3SE BY EACH PATHWAY 
PATHWAY DOSE(R='MS) PERCENT Of TOTAL PERCENT o f  DOSE FROM ALL NUCUDES 

SUBM AIR 0.1127E-16 0.00 
SURFACE 02189E-13 0.00 
SWIMMING OXKKK)E+00 0.00 
I N W  0.7013E01 43.63 
INGEST. 09061 E01 s.37 

VEGET. 0.8166E01 =Wm 
MEAT 0.3493502 217 
MILK OS64E42 3.40 
PDICENT OF THYROID DOSE BY EACH PATHWAY. 

100.00 

0.00 
100.00 

100.00 
100.00 

*W.l l  
*3.86 

6.03 
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2020 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

0 NUCUDE 
0 

RA228 

NUCUDE 

RA228 

NUCLIDE 

wr228 

NUCLIDE 

NUCLIDE 

&22B 

NUCUDE 

w-228 

PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM W NUCUDES 

SUBM AIR 0.0000E + 00 0.00 0.00 
SURFACE O.OOWE+#) 0.00 0.00 
SWIMMING 0.0000E + 00 0.00 0.00 
I N W  0.197OE-02 44.63 100.00 
INGEST. 02448E-02 55.40 100.00 

MEAT O.OU6EOI 2 1 4  3.86 
MILK Q W T ~ E Q ~  -3.34 6.03 
PERCENT OF BRE4ST DOSE BY EACH P A W A Y  

VEGET. O-EQZ ' U S  -00.11 

P A M A Y  DOSE(REMS) PERCENT OF TOTAL PERc€NT OF DOSE FROM ALL NUCUDES 

SUBM AIR 0.6534E-15 0.00 100.00 
SURFACE 0.127oE-11 0.00 100.00 
SWlMMlNQ 0.0000E+00 0.00 0.00 
I N W  0.1982E42 44.74 100.00 
INGEST. 02448E42 5526 100.00 

MEAT 09936E04 ' 2 1 3  -3.86 
MILK 0.1476EQ7 3.33 -6.03 
PERCENT OF WJL* 

PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM W NUCUDES 

VEGS. 0.2206E42 4.83 *mi1 

DOSE BY EACH PATHWAY 

SUBM AIR 0.1127E-16 0.00 100.00 
SURFACE 02189E-13 0.00 100.00 
SWIMMING 0.0000E+ 00 0.00 0.00 
I N W  0 . m E O l  96.35 100.00 
INGEST. 02-42 3.05 100.00 

M G E l .  0.2206542 275 -90.11 
MEAT 0.9436E44 0.12 386 
MILK 0.1476EO3 0.18 6.03 
PERCENT OF S W W  DOSE BY EACH PATHWAY 

PATHWAY DosE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM AIL NUCUDES 

SUBMAIR o-+w om 0.00 
- 

SURFACE 0.0000E+00 0.00 0.00 
SWIMMING O.anOE+W 0.00 0.00 
I N W  0 . 1 m 4 2  44.43 103.00 
INGEST. C2464EU2 55.57 103.00 

MGEf. 02221E-02 5o.m *90.ll 
MEAT 0 8 5 0 1 E 4 4  214 3.86 
MILK 0.1486E43 3.35 6.03 
P3CENT OF INT W A U  DOSE BY EACH PATHWAY 

PATHWAY DOSE(REMS) PERCENT Of TOTAL PERCENT OF DOSE FROM W NUCUDES 

SUBMAIR O.OOWE+W 0.00 0.00 
SURFACE 0.0000E+ 00 0.00 0.00 
SWIMMING 0.0000E+ 00 0.00 0.00 
INHAL 0.1422E42 47-75 100.00 
INGEST. 0.1 sa2 5225 1w.00 

VEGET. 0 . 1 4 M E 4 2  ' 47.09 90.11 
MEAT C.5998E-04 201 3.86 
MILK 0.9381 E 4 4  3.15 6.a 
PERCENT 0' E R  D 3 S E  BY EA3-l PATHWAY 

PfiTHWAY D 3 S E E M S j  PERRZENT OF TOTAL P E R C E G  OF DOSE FROM AU NUCLIDES 

sum AIR O . O C I O O E + ~  
SURFACE 0.0333: + 00 
SWIMMING 0.0000E++00 
INHAL C2499E42 
INGEST. c.1e-a2 

E G 3 .  0.1498E42 
E A T  0.6409E-04 
MiLK 0.10Q2E-03 

0.03 
C.62 

n p-. 
C.". 

63.E. 
33.85 
36.03 
1.54 
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0.00 
0.00 
0.00 

103.03 
103.00 
* 93.11 

5.86 
* 6.03 



1 
0 
0 

1 
0 
0 

-4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

MPOSWIE MODE 
SUBM AH( 
SURFACE 
SWIMMING 
MHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

EXPOSURE MODE 
SUBMNR 
SURFACE 
SWIMMING 
MHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWIMMING 
INHAL 
INGEST. 

VEGEr. 
MEAT 
MILK 

WOSW MODE 
SUBM AIR 
SUR=ASE 
SVVlMMlNS 
I N W  
INGEST. 

E G F i .  
MEAT 
MILK 

M P O S U E  M3DE 
SUBH AIR 

PERCENT OF PANCREAS DOSE BY EACH PATHWAY 
PATHWAY DOSE-) P- OF TOTK PERENT OF OOSE FROM ALL NUCUDES 

SUBMAR 0.0000E+00 0.00 Om 
SURFACE 0.-+00 0.00 0.00 
SWlMMlNQ 0.0000E400 0.00 0.00 
I N W  0.131 4 E a  a 4 1  100.00 
INQEST. 0.14ooE02 51 .so 100.00 

VEQET. 0.1261Ee .46.49 90.1 1 
MEAT 0.5391EOl 1.w ! 9db 
MILK 48441E44 ' 3.11 .6.m 
PERCENT OF m m  DOSE BY EACH PATHWAY 
PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT o f  DOSE FROM W NUCUDES 

SUBMUR O.omE+W 0.00 0.00 
SURFACE QOOOOE+00 0.00 0.00 
SWIMMING 0 . ~ + 0 0  0.00 0.00 
HHAL 0.1346Ea 46.49 1- 
INGEST. 0.14PE42 51.51 100.00 

VEGET. 0.1283E-02 46.42 -90.11 
MEAT 0.5498Ea 199 ,386 
MILK 08583E44 3.11 6.03 

~ B v n o N O C M P O S U R E M O D E S T O W B O D Y  DOSES 
A N N W  DOSE(REMS) PERCENT OF TUTU DOSE 

Om13E-16 O.oo00 
Q1751E-12 O.oo00 
QlWOE-24 Qaooo 

0.1308EOI 695m 
O.WEQ2 90.4111 

95161Eo2 27.- 
Yu339E43 1.1724 

7LS5EE-03 18338 
CONFWBUTIONOFMPOSWIEMODESTORMAR DOSE8 

-DOSE0 ewcpcT OF TOTAL DOSE 
O.loooE-24 - _- 
O.loooE-31 0- 
O.loooE-24 QOOOO 

O . W E 4 2  43.1978 
0.101eEOl 562m 

99187EU2 .SOB464 
9393oE43 . 21668 
9.614EG .3.3890 

CONTRIBUTION OF MPOSURE MODES TO ENDOST DOSES 

0.1127E-16 0- 
021sgE-13 0- 
0.1OoM-24 O.oo00 

ANNUAL DOSE(REMS) PERCENT OF TOTAL DOSE 

0.7013E-01 436295 
O s 0 6 1  EO1 563m 

W166EO1 50.7961 
9.3493Eo2 21733 

. 0 W E 4 2  * 3 . 3 a Q 2  
CONTRfBLmoN OF DBOSURE MODES TO THYROO WSES 

ANNUAL DOSE(REMS) 
0.1000E-24 O.o#x) 
0.1OQoE-24 0- 
0.1OoM-24 O.oo00 

PERCENT OF TOTAL DOSE 

O.1SME02 445965 
0 2 4 4 8 E 4 2  55.4035 

.02206E42 49.9267 
-0.3436E-04 21360 

.0.1476EU3 3.3408 
Z3F;TRIBUTION OF ElPOSUfE M3DES TO BREAST DOSES 

0.6534E-15 0.0330 
ANNUAL DOSE(REMS) PERCEN: OF TOTAL DOSE 

13.5 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

i 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
G 
0 
0 
0 

SURFACE 
SWlMMlNG 
INHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

EXPOSURE MODE 
S U M  AJR 
SURFACE 
SWlMMlNG 
I N W  
INGEST. 

VEGET. 
MEAT 
M U  

EXPOSURE M3M 
. SUBMAJR 
SURFAE 
SWIMMING 
H J W  
INGEST. 

VEGR. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWIMMING 
MHAL 
INGEST. 

M G R .  
MEAT 
MILK 

EXPOSURE MODE 
SUBM AIR 
SUWACE 
SWIMMING 
I N W  
INGEST. 

V E G R .  
MEAT 
MILK 

EPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. 

V E G 3 .  
M 3 T  
MILK 

2020 O.lnM.11 0- 
0.1000E-24 O.oo00 

0.1882E42 44.7421 
02WE02 85- 
0 2 2 E E 4 2  . 4 9 . m  
9 m E 0 1  . 21304 
9.1476EQ3 33321 

DOSES C O M R I B W  OF DBOSURE MODES TO TUL. 
ANNUAL DOSE(REMS) PERCENT OF TOTAL DOSE 

0.1127€-16 OAOOO 
02189E-13 0.0000 
0 . 1 m - 2 4  O.oo00 

O.TTIDEO1 %sa 
0.2448E42 3.0538 
%=E02 27518 
9.0436E44 0.11n 

9.1476E03 . 0.1841 
C0NTRlBUTK)N OF D(p3SURE MODES TO S WALL DOSES 

O.looM-24 O#Kx)  
0.1OoOE-24 O.oo00 
0.1000524 O#Kx)  

ANNUAL DOSE(REMS) PERCENT OF TOTAL DOSE 

Q167MU2 44.4271 
02464E42 56.5729 

92221EU2 50.0794 
99501E-W 21425 

0.1486EU3 3 3 5 1 1  
CONTRBUTION OF MPOSURE MODES TO INT WALL DOSES 

ANNUAL -(REMS) 
0.1 OOOE-24 011oOo 
O.l#X)E-24 0.0000 
0.1000524 aOOOO 

PERCPCI OF TOTAL DOSE 

0.1422E42 47.7471 
0.1556E42 - 
9.1402E42 479815 
0.5998E-W m45 

0.S381E-W 3.1509 
DOSES CONTFUBUTlON OF EXPOSURE MODES TO Uvm 

ANNW DOSE(REMS) PERCENT OF TOTAL DOSE 
O.1000E-24 O.oo00 
0.1000524 O.oo00 
0.1mE-24 O.oo00 

02499E42 60.0522 
0.1662€42 39.9478 
T). 1438E42 35-9988 
0.6409E44 i . m i  

.0.1002E43 24089 
CONTRIBUTION OF MPOSURE MODES TO P A N C W  mES 

ANNUAL WE(REMS) PERCENT OF TOTAL W S E  
0.1 OOM-24 Ox#oo 
C.1WOE-24 O.oo00 
0.lOOoE-24 O.oo00 

0.131 4E.02 48.4108 
O.I4COE42 51.5892 

'0.12SlE42 464895 
-0.5397E04 ' 1.98s 

% . W l E 4 4  3.1108 
CONTiWUTI3N OF MPOSURE M 3 X S  TO KIDNEYS D3SES 

0.10X)E-24 O.oo00 
0.1030E-24 O.oo00 
0 1030E.24 0.WW 

bNNUAL D3SE(EMS) PERZENT OF TOTAL D 3 S E  

0.1 WE52 48.4864 
0.1423E42 515136 
-0.1283E42 46.4213 136- 



1 -) <> io ( F  MEAT 
M U  ' 1 - t  '.d 4 

1 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
1 
0 
ONUCUDE WBOOY 
KJDNEYS 

% . M E 4 4  19640 
9.11583E44 3.1063 

TOTAL DOSE TO EACH ORGAN THRWQH M l  PAMAYS 
ORCUN W(RMS) 

W B O W  0.1oe5E41 
RMAR 0.1814EOl 
ENDOST 0 .1m+Oo 
fwyRo(D 0.4418E02 

0.4419E41 BREAST 
VUL* 
s w u  0.4434E42 
w l  W W  0- 
LMR 0.416lE42 
PANCRUS 02713Eo2 
KlMJMS 02183E02 

CONTRIB~ORS TO ORGAN DOSES 

O d o l ~ l  

PERCENT 
RMAR ENDOST THYROID BREAST VUL* S W W  M W A L L  LIVER PANCREAS 

RA22i 
1 - 4  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

100.oooo 100.0000 100.oooo 1oo.oooo 100.0000 100.0000 1oo.oooo 1#)##0 100.0000 100.oooo 100.oooo 
ANNUAL DOSES(REMS) 

NUCLIDE ORGAN DOSE W M U M  LocAT#)N 

R A 2 a  W BODY 0.1095E-01 12 6 
W22B RMAR 0.1814E-01 12 6 
RA228 ENDOST 0.1607E+00 12 6 
RcI-228 W D  0.4418E42 12 6 
R A 2 a  BREAST 0.4429E-w 12 6 

12 6 
12 6 R M a  S W W  0.4434E02 

RA228 wl WALL 029nEU2 12 6 
-228 LIVER 0.4 161 Eo2 12 6 
RA2aB PANCREAS 02713E42 -- mEYS 02763EU2 

COLUMN Row 

WL' om15Eo1 

12 6 
12 6 _ _  
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1-40 



(1 y 1-) i: -,. r -I 

1 
0 

0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 

0 

1 
0 

! 

AVERAGE AIR TEMPERATURE (DE0 Q 
AVERAGE MRncK TEMPERATURE GRlwENT OF THE AIR @K3 K/METER) 

265.0 

HSTABUIYCtASSE 0.4126 
HSTABlUrYCUSSF 0.1aoa 
HsTABlUrYCtASSG 0.1456 

RAlNFAu RATE (cM/yuFo 102.00 
HEIGHT OF W (METERS) 1000 
NUMBERWSTXKSINTHE PUNT 1 

STACK INFORMA- 

m228 O.Oo0 O.ooo58 0341E46 O.oooE+oO 
mEQUENCY OF ATMOSPHERIC STABILITY aFcssES FOR EACH MFIEcTloN 

0 SECTOR fiwcnoN OFTIME IN EACH STmmcuss 
0 A B C 0 E F G 
0 

1 0.008) 0.0056 0.0224 0.3792 0.4561 a m  0.0366 

4 0.0404 0.0245 0.0080 rn o a t 1  0.1383 aim 
8 0.~105 a0106 a0514 0.4737 0- a m  a0595 

2 0.0171 o.oo00 0.0342 0.3576 0.4263 0.1138 0.0512 
3 0.0101 0.- 0.0310 03919 0.3182 0.0929 0.1340 

5 0.0318 0.4279 0.4240 02989 0.3028 0.1076 o m 1  

7 0.0390 0.014 0.0498 0.5888 0- 0.0288 Qocpgz 
8 0.0163 o.oo00 0.0431 0.5158 02595 0.0488 0.- 
9 0.- 0.0173 0.0347 0.5479 02693 0.0523 0.0392 
10 OD321 0.0438 0.0641 0.4973 0.1871 0.0931 0.0819 
11 0.0188 0.m 0.0625 0.3270 02292 0.1104 02146 
12 0.0151 0.0156 0.0190 02897 0 2 9 s  0.1a1 02261 
13 0.0439 0.0257 0.0363 02900 0.3187 0.1463 0.1390 
14 0.0413 0.0208 0.- 0.2368 0.3291 0.1692 0.1383 
15 0.0311 0.0191 0.0502 02805 0.4521 0.09BB 0 . m  
16 0 . w  0.0265 0.0418 0.3585 0.4045 0.08p 0.0419 

1 
0 
0 WIND TOWARD FREQUENCY WlND SPEEDS FOR EACH STABIUTY CLASS 

0 A S C D E F G  

FREQUENCIES Of WIND DIRECTIONS AND RECJPROCAL-AERAGED WlND SPEEDS 

(METERSJSEC) 



2020 
0 

1 0.060 267 131 200 1.08 1.49 0.81 0.77 
2 0.m 1.46 om 1.10 la 1.06 a77 0.77 
9 0.016 0.n 0.n 0.n 0.98 O M  0.77 0.77 
4 0.020 0.89 1.00 257 0.81 0 . n  0.77 0.77 
5 0.041 1.06 1.32 0.n 1.07 0.83 0.77 0.77 
8 0.060 1.14 257 1.16 1.52 1.01 0.77 0.77 
7 0.033 1.62 1.00 1.m 1.32 101 0.77 0.77 

0 0.038 1.92 2.88 1.67 2.18 1.17 034 0.77 
10 0.058 1.35 1.99 1.40 1.m 1.w 0.81 0.n 
11 0.078 257 243 1.88 1.63 1.13 0.77 0.77 
12 0.094 1.45 225 1.48 1.90 1.16 0.77 0.77 
13 0.108 1.86 2m 2.43 1.62 121 0.78 0.77 
14 0.103 1.59 1 s  1.60 130 1.m 0.79 0.77 
16 0.120 1.02 2.01 233 1.44 1.14 0.02 0.77 
16 0.117 203 24Q 2-96 132 1 s  080 an 

FREOUENCIES OF WIND DiRECflONS AND TRUE-AVERAGE W D  SPEEDS 

8 0.030 0 . n  0.00 217 i.sa . ia en 0.77 

0 -  
1 
0 
0 WlND TOWARO FREOUENCY WIND SPEEDS K>A EACH STABILITY CLASS 

0 A B C D E F O  
0 

WIND DlREcTloNS ARE NUMBERED C O U N T ~ S E  STARTff i  AT 1 FOR WE NORTH 

(METEWSEC) 

1 0.- 257 251 2.35 283 219 0.88 0.77 
2 0.029 1.98 0.00 1.67 1.66 1 s  0.77 0.77 
3 0.016 0.77 an o n  1 s  QQS an an 
4 0.420 1.13 1 s  251 om 0.77 an an 
6 0.041 1.46 u16 o.n 1.4s om an an 
6 0.060 1.60 257 1.72 222 138 a77 an 
7 0.033 212 is 251 201 1.41 an an 
8 0.- an aoo a i  223 1.75 an an 
0 0.038 296 3.m 234 271 rm la an 
10 0.056 241 110 2s 252 1- om an 
11 - 0.078 - UP 278 u13 246 1.e an.-an 
13 0.108 2s3 2.m 3 s  278 203 at0 0.77 
12 0.094 197 3.a 247 273 1.77 an- 0.77 

14 0.103 253 257 232 239 1 s  0.82 0.77 
15 0.120 251 257 3.10 222 1.n O S 2  0.77 
16 0.1 17 297 u)6 3.19 280 227 0.86 0.77 

0 
1 ESTIMATED RAMONUCUM c0NcPITRATK)Ns 
o A R E 4  NUCUE AIRCONCEN DRYDEPRATE WETOEPRATE GNDDEPRATE EFFRU 
RATE 

WINDTOWAW) DISTANCE 

WIND DlRECTlONS ARE NUMBERED CoONERUOWWsE STARTING AT 1 FOR WE NORTH 

PWW-3) (pCI/cM.r/S) (pcI/a-m (PcI/-/s1 (PcI/S) 

(MDERS) 
0 

1 12#) 
1 1300 
1 1400 
1 1500 
1 1625 
1 1700 
1 le00 
1 2ow 
1 2200 
1 2500 
1 5ooo 
2 1200 
2 1300 
2 1400 
2 lS00 
2 1625 

1.01E07 
8.8OEa 
7.75E48 
6.89E48 
6.02E48 
5.57E48 
5.06E48 
422E48 
3.60E48 
29oE48 
9.91E49 
6.63E48 
5.78E48 
5.09E48 
4.52E48 
3 9 5 E U 8  
3.66E8 

5.8M-09 
5.06E-09 
4.46E-09 
3.mE49 
3.46E-09 
321E4Q 
291E-09 
243E-09 
2.07E-09 
1.67E-09 

3.81E-09 
3.33E-09 
2.93E-09 
260E-09 
2nE-09 
211E-09 

5.71E-10 

9 . s -10  
8.65E-10 
aolE-10 
7.46510 
6.87E-10 
6.58-10 
6.19E-10 
5.S-10 
5.03E-10 
4.4lE-10 
2.1 4E-10 
6.24E-10 
5.74E-10 
5.Z-10 
4 S - 1 0  
4.S-10 
435E-10 

1SE+O3 
1S3E+O3 
l E + M  
l.B2E+03 
1.92E+03 
1.92€+03 
1ME+03 
191E+03 
1.9OE+03 
1S3E+03 
lBE+03 
9.39E + 02 
9.37E+02 
9.35E + 02 
9.33E+02 
031E+02 
9.3O€+a2 
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I t  :. 5 1 f,'? 
"2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
8 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 

?I : .. . -. 1- 
zoo0 
2200 
am 
SOm 
1200 
1300 
1400 
1- 
1625 
1700 
le00 
2ooo 
2200 
2500 
so00 
la00 
1300 
1400 
ls00 
1625 
1100 
1800 
aD00 
2200 
2500 
so00 
la00 
1300 
1400 
1 9 0  
1625 
1700 
le00 
2ooo 
2100 
2500 
so00 
1200 
1300 
1400 
lS00 
1625 
1700 
1800 
2ooo 
2200 
2500 
so00 
1200 
1300 
1400 
1 9 0  
1625 
lfoo 
1800 
2ooo 
2200 
2500 
so00 
1200 
1300 
1460 
1SOO 
1625 

3.3zEa 
277Ea 
2 . s E a  
laoE48 
6.UE08 
5.14Ea 
4.47€40 
3.B3E-00 
3.11Ka 
3.03E-00 
2.6lE48 
254EoB 
21lE-00 
1 .tOEa 
1.44EoB 
4.78Eoo 
7a5EoB 
6 . e -  
6.OOEoB 
5.3oE-00 
4.62EoB 
4 m o B  
3.86EoB 
3.21 E- 
2.72E46 
2.1oEoB 
721EoO 
1 .w47 
1.39E47 
122E47 
1 .oBE47 
O.4oE.08 
R69E-00 
786E-00 
6.52EoB 
R54EOO 
4.45EoB 
1 M E 4 0  
1.19E47 
1.04E47 
0.13EoB 

7.oBE-m 
6.53EoB 
5.92EoB 
4 s -  
4.19EoB 
3.37EoB 
1.13EoB 
&soEoB 
5.67EoB 
4SEoB 
4.42€48 
3.85EoB 
3.56EoB 
323E48 
269E46 

164E46 
6.1 OE49 
6.41E-06 
5.59EoB 
4.91E48 
4 m 0 8  
3.m- 

ao9EoB 

lOlE00 
1 .woo 
1 S - W  
l.OE40 
3.7lE-10 
2- 
2moo - 
2.ooMo 
1.1SH10 
1.- 
1.- 
1 2 1 m  
1.03EoO 

27s-10 
4 s -  
bQ3HIO 
hrSEo0 
b05E00 
266E-W 
246E-W 
222E-W 
1.8SEo0 
lslE00 
1- 
4.1SlO 
91#09 
b01E-W 
7- 
621EQO 
5 4 1 W  
5#KQo 
4- 
975H19 
3.1- 
-49 

LB5Eoo 
597Eo9 
S a E e  
4.66Eo0 
4.oBHlg 
3.76€- 
3.41E08 
2MEo0 
241E- 
1.WEOO 
651E-10 

-49 
287Ea 
254E09 
-49 
205E09 
1.86E49 
1.55E49 
131E49 
1.06E49 
3.51E-10 
3.69E09 
321 E-W 
283E09 
2s-  
21aEoo 

a3oE-10 

a 4 i m 0  

a 7 4 ~ 0 8  

4.10610 
3.67E-10 
3.33E-10 
zQ2E-10 
1.41E-10 
4.11E-10 
3.84E-10 
3 s - 1 0  

I 3SE-10 
3XWE-10 
2ooE-10 
273E-10 
2UE-10 
221E-10 
1SE-10 
e27E-11 
5 S - 1 0  
5.1s-10 
4.m-10 
4.41 E-10 
4.06E-10 
3.87E-10 
3.64E-10 
32s-10 
29K-10 
258E-10 
1 s - 1 0  
1XWE09 
9.59E.10 
681E-10 
824E-10 
7%-10 
7 s - 1 0  
6.00610 
6.m-10 

- 'S.slE.10 
4 s - 1 0  
e - 1 0  
120E49 
1.loE-W 
1 E 4 9  
OblE-10 
0.m-10 
0 . s - 1 0  
7 s - 1 0  
7.W-10 
6.41E-10 
L62E-10 
272E-10 
&5K-10 
6.W-10 
5 s - 1 0  
52oE-10 
4.79E-10 
4.57E-10 
4.31510 
3.87810 
3.51 E-10 
3.08E-10 
1.49E-10 
5 . e - 1 0  
5.04E-10 
4.67E-10 
4.35810 
4.W-10 

O 2 8 E + 0 2  
92s€+02 

O.lOE+02 
8OlE+02 
6.07€+02 
6.06€+02 
5.04€+02 
6.UQ€+02 
ROOE+02 
5.0#+02 
45+02 
4 s € + a 2  
4*+02 
45+02 
4.?2€+02 
a33E+02 
6.31E+02 
62BE+02 

623E+02 

620E+O2 
6.16E+aZ 
6.14E+02 
6.11E+02 
U l E + 0 2  
13oE+O3 
129E+O3 
129E+O3 
lzeE+O3 
128E+M 
l S + M  
127E+O3 
126E+O3 
15+03 
125E+O3 
l.laE+O3 
l.SQE+O3 
l.QQ€+O3 
155w 
1#K+O3 
1#K+O3 
137E+O3 
lmE+O3 
1SE+O3 
1##+O3 
195E+O3 
lsoE+O3 
1=+03 
l.O9E+O3 
1.09€+03 
1119E+O3 
1XwK+O3 
1x)BE+O3 
1.06€+03 
1m+03 
1.08E+a3 
1.m+O3 
1.04E+O3 
9.98E + 02 
9.96E + 02 
9.94E+Cr2 
05+02 
QsE+O2 

' a43 



8 
8 
8 
8 
8 
8 
0 
9 
0 
9 
0 
9 
9 
0 
0 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 

1700 
le00 
2ooo 
2200 
lsoo 
#Kx) 
la00 
1300 
1400 
1500 
1625 
1700 
1800 
2ooo 
a00 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
2Ooo 
2200 
2500 
XKX) 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
2om 
2200 
2500 
XKK) 
1200 
1300 
1400 
1500 
1625 
(Too 
1800 
lD00 
2200 
2500 
XKK) 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
2ooo 
2200 
2xy) 
so00 
1200 
1300 
1400 
1500 

5 5 l W  
3.1- 
264E08 
22Ea 
1 .a1 E a  
6.OOE08 
5.- 
4.84Ea 
4- 
3.x46 
531E08 
bO(K46 
27aE46 
231E46 
1S7E46 
1 .*OB 
5- 
1.17m7 
1 .a47 
8.9gEOB 
7.96E46 
6.93E-08 
6.41EOe 
5.81 E46 
4.03E46 
4.11E46 
3 s -  
1.10Ea 
28lE47 
2 U E 4 7  
214E47 
1 .ME47 
l H 4 7  
1.52€47 
1 .a47 
1.14€47 
9.66E46 
7.75E46 
254E.08 
3.62E47 
3.15E-07 
276E-07 
244E47 
213E47 
lsGE47 
1.78E47 
1.47E47 
125E47 
1 .a47 
3.3OE-06 
324E47 
282E47 
2*47 
220E47 
1.91E47 
1 .rrE47 
1.6OE-07 
133E-07 
1.13E47 
9.08E48 
3.02E48 
3.3E-07 
2.95E-07 
2-59E-07 
23oE47 

u12E08 
163EOO 
l.S2€-00 
lZDE08 
1 .woo 
346E-10 
3 a E 0 8  
2toE08 
2-08 
2lsE08 
1-08 
1.78Eo8 
1 . e o 8  
1.33E09 
1.13E09 
0.14€-10 

6.75€08 
5.88EOO 
S.17Eoe 
4.58Eo9 
3.89E08 
3.69E09 
3.34E.08 
2fBEo8 
236Eo9 
1-40 
6.32€-10 
1.61- 
1.- 
1- 
1 .w€46 
8.- 
8.- 
7.9lEQ9 
655H19 
5 s -  
4.46Eo9 
1.46€49 
2a46 
lBlE46 
l S 4 6  
1.41E46 
l a 4 6  
1.13€46 
1xI2EoB 
r.ma 
7aE49 
5.70E49 
lsoE49 
1-46 
1 -63E-06 
1.43E46 
USE46 
l.lOE46 
1.02EOB 
S a 4 9  
7.65E49 
6.51E49 
523E49 
1.74E49 
lSsE46 
1 .ma 
1.4EEo8 
1.32EOB 

a.ooE-io 

Bd#-10 
3.W-10 
3.22E-10 
=E-10 
254E-I0 
124E-10 
5.a-10 
5.loE-10 
4.81610 
4.48E-10 
4.1%-10 
-E-10 
3.71510 
3.33510 
3.02E-10 
265E-10 
1 s - 1 0  
0-10 
0.09E-10 
8.42E-10 
7.83510 
721E-10 
6.88E-10 
6.48E-10 
5blE-10 
527E-10 
4.62€-10 
223E-10 
1.54WO 
1.42E08 
131Eo9 
122E49 
1.12Ea 
1.07EOS 
lxKKog 
8.e7E-10 

7.1 1E-10 
336E-10 
lSoE09 
1.75E49 
1 .a49 
1SOEo9 
138E49 
131E49 
124€49 
l.loE09 
l.OOE49 
0.7s-10 
4.12E-10 
212E49 
lgSE09 
1BOE49 
1 .ma 
1.SEQ9 
1.47E09 
138E49 
124E- 
1.12Eo9 
9.81E-10 
4.BBE-10 
=E09 
211E49 
lgsE4fl 
1.81E49 

a i m 0  

240€49 
21#40 
1.84EOO 
laoE00 
13oEoO 
4 s - 1 0  
3tbEoo 
331E08 
2@4€08 
-00 
231Eo8 
21sE08 
1 m 0 8  
lmE08 
1 .uti08 
1.1eEOo 
4.38E-10 
7.71EOo 
6.loEoo 
601EOO 
-49 
4.71E4Q 
438EQO 
-40 
336Eo8 
2mEo8 
-08 
8.56€-10 
1 .m 
1 S 4 6  
1.36€46 
12lE-06 
1- 
OIlHlO 
mH19 
7- 
6.38E08 
5.1- 
l#yog 
-46 
109E48 
1.75E08 
1 S 4 6  
lSE46 
1 S 4 6  
l.lsEo8 
05BE49 
(L2oEo9 
6.6s- 
231 E o 9  
-46 
1-46 
1 bl  E 4 6  
1.43E46 
12sEoB 
1.17EoB 
lmSEo8 
-49 
7.63E49 
621 E 4 9  
2 2 l E o 9  
218Ea 
1.91 E 4 8  
lSE48 
1 s -  
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q I!’t <,$ Gt; m .  c -  

14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
10 
16 
16 
10 
10 
10 
16 
16 
10 
16 
10 

1 
0 

0 

2.ooHR 
l S 4 7  
1- 
1 S 4 7  
l.lbEdT 
OblE- 
b1- 

25#41 
2 1 W  
1 .WE47 
1 .e47 
1 J1 E47 
ljrrql 
l.llE47 
O.w€oI) 
7WEoB 
264E08 
101 E 4 7  
1- 
1 .mOT 
1.31 E 4 7  
1.1- 
1- 
9.57E-06 
7 s -  
6.ao€-m 
s48EoB 
1 m 0 8  

z r w  

1.15E- 
1.07E- 
9.64E-a 
8.01 Eo0 
8blEoO 
5.4EoO 
1.83EoO 
1.SE48 
1.37Ea 
121- 
1 .- 
9.37EoO 
8.61u10 
7.mEoO 
6 . S -  
5.58EoO 
4.4aGm 
1 . e -  
1.1oEoB 
9.61Eoo 
648EoO 
731 E# 
6.56E09 
6.- 
S.SlEoO 
4.59EoO 
bolE09 
3.1sEa 
1.07EoO 

1mEoO 
1 .soE00 
l S 0 0  
134EoO 
121 E00  
1 .moo 
5mE-10 
-08 
218EoO 
u12EoO 
1aeEOe 
1 .moo 
1 
1.56EoO 
1.40E00 
lZ7EoO 
l . l l E 0 0  
5.3s-10 
1.76EoO 
1 .eo0 
1.5oEOo 
1 .*a 
129EoO 
123EoO 
l.leEoe 
1XWEOO 
9.42E-10 
8PE-10 
4.OlE-10 

GROUNOLEML CHl/OVKuES FOR- ATVAWOUS MSTANCES N EACH COMPASS D(RH=TK)N 

1200 
1300 
1400 
lS00 
1625 
1700 
le00 
2mo 
2200 
2500 
5ooo 

0 
0 
0 

1 
0 

S S S E S E E S E E  E N E N E M  



2020 
0 TOTAL MEAT mSUMPTK)N (KO YEACp 0.1449E + 10 
0 TOTAL MEAT PRODUCTON (KG PER VEACp 0.3240E +OB 
0 TOTAL MILK C O N S U M P T ~  mm O.l#]OE+ 10 
0 TOTAL MILK (uTm/yEAFp 0.6906E + 08 
0 TOTAL VEGETABLE Kxx) (KQ PER YEAR) 0.3301E+10 
0 TOTAL VEGETABLE FOOO p#xM=ED (KQ PER VEW 027WE+09 

0 RADKIACTM DECAY -ANT (PER MY) O.991OE43 

0 -MENTAL DECAY W M - W A E R  (PER MY) O.#)ooE+00 
0 
0.5OOOE05 
0 
0.16ooE05 
0 
0.63OoE42 

0 
0.3500E43 

1 UST W WUT DATA F O R N l C U D I E M  

0 ENMRONMENTAL DH;AV CONSTAHTsuFIFAd(pER M V  0.0000E+00 

AVERGE FRAcTK)N OF -3 D M V  INTAKE OFNUCLIDE WlcHApPEAFIs H EACH L OF MILK (DAYS/L) 

FRACTlW OF ANIMAL'S W L Y  IN'fME OF NUCUOE WHlCH APPEARS IN EACH KQ OF FLESH @AYS/KG) 

C0NcEHTRATK)N FmOR FOFIUPTAKEOF NucuDE FROM SOlLFOR PcLsTLlREAND FORAGE 

(IN W/KG DRYWUOHT P€RpcI/KQ DRI SOQ) 

(IN PUBQ WET WWjHl P€R PCl/KG DF(y sea) 

CONCENTRATON FACTOR FDR UPTAKE OF NUafDE FROM SOlL By EwBllE P M S  OF CROPS 

0 GI UPTAKE FRAcTK)N (INHAUTION) 0-43 
0 GI UPTAKE FRAcTK)N (us€- 02oOoE43 
0 P A R m X E s m ~ S )  0.1oooE+01 
0 SoLuBlUrv cuss V 
0 OOSE CONVEWON FMORS 
O O A G A N  #HAuTK)N INGEm SUBMEWON IN Aw SURFACE DBOSURE SUBMERSION IN 
WATER 

(REMsF(K;Rocu~E)(REMsFA#=RocuwE) (REMscuBK:W/ (FIEMSSQUAREW (REMSCUB#: w 
M--m -HFp MCROCURIE-HR) 

0 
WBODV 0.342€+03 0.3WE+00 o s a E + O o  0.510E03 0221E42 
RMAR Q402E+a Qt14E+00 at l lEt00  Q1oBE4Q O . l n E 4 2  
ENDOST Qa47Et03 OdTIE+Ol Q144EtO1 anima 0.343E42 
THYROlD QB5lEtoo Q(LSlH1z aiw+oi QB2H19 0.3OOE42 
BREAsf o.meEt00 0- 0.158E+O1 066#d9 0.373Ee 
W L *  02586+01 0.055m2 0.88SE+OO 0.489E03 0912EQ2 
SWALL 0.836€+00 o.ssEo2 O.T03E+00 0.431E43 0.187EQ2 
INT WALL 0261E+01 0242€+00 a?64E+00 0.42S03 0.182E42 
UMR O ~ + O l  0.343€01 0.81 1E+00 0.446E43 0.193EQ2 
PANCREAS 0.832E+OO 0.784Ee 0.633E+00 O M 0 3  0.151 E42 
KlDNMS 0.138E+Ol O.Q55€42 0.83OE+OO 0.457E43 0.1 ME42 

1 -TONS AND INTAKE RATES TH-228 
O A R E A  AIR CWCENlMm GROUND CoNcPFTRAfloN INGESTON INTAKE INHALATION 
W r M  

(CURJES/CVe#: MoDp (CUWES/SOUARE M m  (PCl/VEAR) (pcI/yEAR) 
MRECTON MSTANCE 

(METERS) 
0 

1 la00 0.101E-12 a178Ea 0.109E+04 0809E+03 
1 1300 O M - 1 3  0.157Ea o.%6€+w 0.7WE+03 
1 1400 0.77s-13 0 . 1 3 E a  0.84E+W 0.623E+03 
1 lS00 0.689E-13 0.125Ea 0.76OE+03 0.553E + 03 
1 1625 0 . e - 1 3  0.110Ea 06TOE+03 0.483E+03 
1 1100 0.557E-13 0 . 1 a E a  0.623E+03 0.448E + 03 
1 le00 0 . e - 1 3  0.934E49 0.569€tW 0.406E+W 
1 2ooo 0.4s-13 0.790€49 0.482E+W 0.339E + 03 
1 2200 O m - 1 3  0.681 E49 0.415€+03 0289E+03 
1 2500 0290E-13 0.559E-09 0.341 E + W 0233E+03 
1 5ooo 0991E-14 0ZBE49 O.l27E+W O.796E + 02 
2 1200 0.663E-13 O.ll7Ea 0.716E+W 0.532E + 03 
2 1300 0.S70E-13 0.103Ea 0.630E+03 O.WE+W 
2 1400 0.509E-13 0.917E49 0.559E+03 0.409E+03 
2 1500 0.452E-13 0.82OE49 0.5OoE+03 0363E+W 
2 1625 0.395E-13 0.722€Qg 0.44€+43 031?E+03 146 



6 !3 {j $ 
2 
2 
2 
2 
2 
3 
3 
3 
S 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
6 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 

ltoo 
1800 
2mo 
am 
2m 
mm 
1200 
1900 
1400 
l#K) 
1625 
1700 
1800 
1ooo 
am 
2500 
woo 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
2am 
2200 
2xK) 
so00 
1200 
1300 
1400 
1540 
1625 
1700 
1800 
lboo 
2200 
2500 
so00 
1200 
1300 
1400 
lS00 
1625 
1700 
1800 
2am 
2200 
2500 
so00 
1200 
1300 
1400 
ls00 
1625 
1700 
1800 
2om 
2200 
2500 
xm 
1200 
1300 
1400 
ls00 

0--13 
0332E-13 
027E-13 
0 s - 1 3  
0.1OOE-13 
0.644E-14 
0.514E-1s 
0.447E-1s 
0.303513 
0.348513 
Or#E-13 
OalE-13 
0--13 
0211E-13 
O.l?E-13 
0.144E-13 
0.478614 
0 . e - 1 3  
O M - 1 3  
0 . m - 1 3  
0.53OE-13 
0 . e - 1 3  
0 . m - 1 3  
0386E-13 
0.321 E- 13 
OmE-13 
021OE-13 
0.721 E- 14 
0.lmE-12 
0.13oE-12 
0.122E-12 
0.100E-12 
0.940E-13 
Q88oE-13 
QfBSE-13 
0.652613 
OSSE-13 
0.445513 
0.146E-13 

0.1oK-12 
031%-13 
0.WQE-13 
O.=-13 
0 . e - 1 3  
0592E-13 
0.493E-13 
0.419E-13 
0.337E-13 
0.1 1%-13 
0 . w - 1 3  
O.S?E-13 
0.490513 
0.U2E-13 
0.385E-13 
0.3SE-13 
0.323E-13 
0--13 
028€-13 
0.184E-13 
0.610E-14 
0.641 E-13 
0.559E-13 
0.91 E-13 
0.135E-13 

0.119~-12 

Om2Eoo 
W14EOO 
0.61#08 
0.447Eoo 
0.367EOO 
0.1- 
0- 

om3€OO 
0.616EOO 
OM3Eoo 
O.so1EOO 
0.45QE# 
0.388Ea 
0.332€08 
QnlW 
m & 1 0  
0.1- 
0.118E-a 
O . l D I E 4 6  
0.92K08 
0.811EOO 
0.T53EOo 
0.6ME-09 
0.575E09 
0.483EOO 
0.102EoO 
0.142€49 
0271- 
ozmo8 
0209E46 
0.1 mE46 

O . l l l E 0 8  
0.1- 

0.QWE-W 
0- 
0- 
0213EoB 
0.1cnHle 
0.166H18 
0.1 UKOB 
0.131 E46 
0.122E46 
0.1 1 1 E46 
093BE09 
01woE09 

0244w 

0.102E08 
0-49 
0.81 1E49 
0.714E49 
0.664E49 
0.60849 
0.511E49 
O.UlE49 
0.361E49 
0.13zE-09 
0.112Ea 
0.984E-09 
01)72€a 

amus 

ai83Eo8 

aiism 

a-09 

0.1 1 6 ~ 0 8  

0294E+W 
0.2$6E+m 
w+03 
O.lB9E+W 
0.152€+03 
Q~ITE+O~ 
0.41s + 03 
0.3SQE+w 
Od16E+oO 
QzBoE+03 
02UEt03 
0=+00 
O.z04E+03 
0.170€+03 
0.144€+03 
a116€+03 
0384EtO2 
0.630€+03 
Qd48E+03 
0.482E+03 
0.426E+03 
0.371E+03 
4343E+W 

- 0.31OE+w 
Q251E+03 
021oE+03 
0.176€+03 
05ToE+O2 
0.12SE+O4 
a112Et04 
o.QwEt03 
0.867Et03 
a m + m  
Q88BEt03 
0.631E+03 
-+03 
0.UsE+03 
4357E+03 

O.Q55E+03 
0833E+03 
4733E+03 
0.650€+03 
0.567E+W 
O s 2 5 E + 0 3  
0.475E+03 
0=E+03 

OPlEt03 
O#)BE+O2 
0.522E+03 
0.455E+03 
0.400€+03 
0.355Et03 
0309EtW 
0286Et03 
02SsE+03 
0216Et03 
0.183€+03 
0.147Et03 
0.4WE + a2 

a i i E + m  

0.5 1 SE + W 
0.448E+W 
0394E+03 
0349E+03 

147 
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8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 

... 

162U 
1700 
1800 
2ooo 
a00 
2500 
sa0 
1200 
1900 
1100 
1500 
1625 
1700 
le00 
aooo 
2200 
2500 
5ooo 
1200 
1300 
1400 
1500 
1625 
1700 
le00 
2ooo 
2200 
2500 
so00 
1200 
1306 
1400 
1800 
1- 

mo 
2OOo 
2200 
2500 
K)o 
1200 
1300 
1400 
1- 
1625 
1700 
le00 
a#x, 
2200 
2500 
5ooo 
1200 
1300 
1400 
ls00 
1625 
17W 
1800 
2mo 
2200 
2500 
5Ooo 
1200 
1300 

17m - 

cy 1 
-. 

O m - 1 3  
0.3551 E-13 
031s-13 
0164E-13 
0mE-13 
0.181E-13 
0 . e - 1 4  
0.S5SE-13 
4484E-13 
0 . e - 1 3  
0319E-13 
0.331813 
0--13 
0.278E-13 
O a l  E-1 3 
0.107E-13 
0.159E-13 
0.537E-14 
0.117E-12 
0.102E-12 
0.89%- 1 3 
0.796E-13 
0.693E-13 
0.641E-13 
0.581E-13 
0.483513 
0.411513 
0.330E-13 
0.lloE-13 
0281812 
02UE-12 
021 4E-12 
0.1s-12 
0.164E-12 
0.1s-12 
0.137512 
O.ll4E-12 
0.966E-13 
0.mE-13 
O S - 1 3  
0.362E-12 
0.31 5512 
0.276E-12 
02UE-12 
021s-12 
0.196E-12 
O.lT8E-12 
0.147E-12 

0.10#-12 
0 . s - 1 3  
0.324E-12 
0.282E-12 
0248E-12 
o m - 1 2  
0.191E-12 
0.1nE-12 
0.16oE-12 
0.133E-12 
0.1 13E-12 
0.908E-13 
0.302E-13 
0.339E-12 
0295E-12 
025BE-12 

~ 1 2 5 ~ 4 2  

0.- 
0.636€08 
0.57SEOO 
0.488E.W 
0.42OEOO 
0.3uEOO 
0.124EOO 
0.09SEOO 
0.87sE-00 
O.TTIE00 
0.60SOO 
0.613E-m 
0 . 5 7 1 ~  
0.521E08 
0.UlEOO 

O J 1 2 E ~  
0.11bEoe 
0- 
O.180E-a 
0.159E-a 
0.1- 
o.125E-a 
0.1 1E-a 
0.106M8 
0689EQO 
0.76S49 
0.625E4B 
0226E-00 
0.46aE-a 
0.10#40 
Q381E-a 
0.32ome 
0.2aE46 
0- 
0- 
0.1 m-a 
0.137E-a 
0.475€09 
0.- 
0.526E-a 
0.464E08 
0.412fOS 
--a 
0.334E-a 
0rWE-a 
O Z 3 E - a  
m7E-a 
0.lnff.de 
0.61 1 E49 
055OE08 
0.462€- 
0.126E-a 
0379E08 
0-08 
0-48 
0281E-a 
0-48 
0-46 
0.164E-a 
O.WE49 
0.577E08 
0.505E08 
0.4m46 

a38oEoo 

a1mE-a 

1 

0.304€+05 
0.282€+0 
0266E+03 
0212€+ 03 
O.lmE*03 
O.llSE+03 
0.482€+o2 
0.446€+Q9 
0.3W€+W 
-+03 
0-+03 
0-+03 
0246€+03 
0223€+03 
0.186E+03 
QlSE+03 
Ql27E+03 
0.431E+o2 
0.942€+03 
OlPlE+m 
0.721€+03 
0.-+03 

Q515E+W 
0.466€+03 
0.388E+03 
0.330€+03 
0285E+03 
-+a2 
025€+04  
0.1Q6E+04 
0.172€+04 
0.152E+04 
Q132E+W 
0.122E+04 

Qo14E+03 
Q716Et03 

Qa[WE+W 
0391E+(W 
0=+04 
0222E+04 
0.196€+04 
O.171€+04 
Q158E+04 
0.143€+04 
Q118E+04 
QlOOE+04 
0806E+03 
0265E+03 
0260E+04 
0227E+04 
0.199E + 04 
0.176E+04 
0.1%+04 
0.142Etw 
0.129E t 04 
O.laTE+W 
OSOB€+W 
0.729Et03 
0242E t 03 
0272Etw 
0237€+04 

asm+w 

aiioEto) 

14.8. . 010BE+04 



14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

0 
1 
0 
0 

1 
0 
0 

1 
0 
0 

OaE-12 
02w€-12 
0.186E.12 
0.1eaE.12 
0.13aE-12 
0.1 18E-12 
0.BSlE-13 
4317E-13 
0274E.12 
0139E-12 
021oE-12 
0.lmE-12 
0.16s-12 
0.151E-12 
0.137E-12 
0.1 14E-12 
O.#f9E-13 
0 . m - 1 3  
O.264E-13 
0.101E-12 
0.167E-12 
0.147E-12 
0.131E-12 
0.114E-12 
0.106E-12 
0.951E-13 
0.tOBE-13 
0.88oE-13 
O M - 1 3  
0.186E-13 

0.1#E+04 
0.161 E+ 04 
0.14#+04 
0.136€+04 
0.112E+04 
OMlE+m 
0.784E+m 
0.256E+03 
0220€+04 
0.1@2E+04 
O.ldOE+04 
O.lSoE+04 
0.131 E + 04 
0.121 E + 04 
0.11#+04 
0.014E + 03 
O.T18E+03 
O . S m + Q 3  
0212E+03 
0.154E+04 
0.134€+04 
O.llBE+04 
0.106€+04 
0.91 SE + 03 
O.M7E+03 
0.?68€+03 
Ob41E+03 
0.548€+03 
0.14oE+m 
0.14Q€+m 

DIRECTIONS AFIE NUMBERED COUNTERCLOCKHnSE S l m  AT 1 #wI WE NORTH 
PERCEMOF W BODY DOSE BY EACH PATHWAY 

NlJCUO€ PAWAY D O S E 0  PE#;BCTOFTMK PERCENTOFDOSEFAOMMLNUCUDES 
* <  

M SU8MAIR O W E 0 8  - c : m  100.00 
SUCIFACE 02892Ea ‘tm loa00 
SWIMMING 0.OOOOE+00 0.00 om 
BJHAL O.QB52Et00 99.65 100.00 
INGEST. 0.1454E02 0.15 100.00 
VEGEl. 0.1453E42 0.15 99.a 
MEAT O.lQlOE06 0.00 0.01 
MILK 01wQIE06 0.00 0.08 
PERCPCTOFRMAR DOSEBYEACHPATHWAY 

- _  I 

NUCUOE PATHWAY DOSE(REMS) PERCENT ff TOTM PERCWT OF DOSE moM W NUCUDES 

1 

g B L- J. 

TK228 SUBMAR 02354E08 0.00 100.00 
SuClFAcE 02152Eo5 Qoo 100.00 
SWIMMING o.#KKK+00 om om 
HHAL aao14E+oo W.71 10440 
NEST.  0.2822Ea 1 s  10440 
VEGET. Oa62oE42 la 99s 
MEAT O W E 0 6  *om 0.01 
MILK 0.1 WEUS 0.00 * o m  
PERCENT OF ENDOST DOSE BY EACH PATHWAY 

NUCLIDE PATHWAY DOSE(REMS) PERCENT OF TOTM ff DOSE FROM W NUCUDES 

TI+= SUBMAIR 0.4566E08 om 100.00 
suRFAc€ 0.4175Eo5 0.00 100.00 
SWIMMING 0.0000Et00 0.00 0.00 
HHAL 0.246SE+01 96.71 100.00 

VEGET. 0.3218E.01 129 9Qs3 
MEAT 0.4230E-05 0.00 0.01 
MILK O.ln3E04 0.00 0.06 
PERCPCTffTHMIOlD DOSEBYEK)(PATHWAY 

INGEST. 0.322OE.01 129 ioom 

1 4 9: 



0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

2020 
PATMAY DOSE(REMS) PERCENT OF TOTAL pE#;ENT OF OOSE FROM ALL NUCLIDES 

W U R  0.3BB3Ea 0.00 100m 
WRFm 0 3 6 1  E46 0.16 100m 
8HJIMMlNQ 0.0000Et00 0.00 0.00 

N E S T .  A312SE44 124 100m 
VECIO. a.SlaE44 ' 124 .m.m 
WEAT 0.41-a . 0.00 . w 1  
MnK 0.1721 E47 0.00 0.06 
PERCENT OF BREAST DO.% BY EK;H PATHWAY 

WHAL 02478Ea ob61 loom 

PATHWAY DOSE(RuAS) PERCENT OF TOTAL PERCPCT OF DOSE FROM ALL NXUDES 

SUBMAIR 0.4Q63E-06 0.00 100.00 
SURFACE 0.163BE05 0.18 100.00 
SwulMW o-tw 0.00 0.00 
INHU 0- m.51 1- 
WEST. 0316SE44 125 100m 
VEGO. 03163E44 .la -8e.m 
MEAT 0.41 s o 8  . 0.00 0.01 
MILK 0.1?43€47 . om 0.06 
PERCENT ff VUL. DOSE BY EACH PATHWAY 
PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM ALL NUCtlDES 

SUBMAIR 02821Ea 0.00 100.00 
SURFACE 0.2579E05 0.00 100.00 
SWlMMlNG 0.0000E+00 0.00 0.00 
INWL 0.7450E + 01 100.00 100.00 
HGEST. 0.31 39E44 0.00 100.00 
VMET. 0.3137E44 0.00 *m.Q3 
MEAT 0.4124E08 0.00 0.01 
MILK 0.1-47 0.00 0.06 
PERCENTffSWAU DOSEBYUCHPATHWAY 
PATHWAY OOSE(REMS) PERCPCTOFTOTAL pwcENTOFoosEFRoMWNucuDES 

sUBMUR 0.248E-06 0.00 ra0.m 
SURFACE 0-05 0.09 100.00 
SWIMMING 0.0000Et00 0.00 0.00 
)3HK. 02-42 9as2 100.00 
WEST. 0.3437E44 1 s  100.00 
E G O .  0.3435E44 1 s  m.Q3 
MEAT 0.4515E-06 .om 0.01 
MILK 0.1893E47 0.00 0.06 
PERcplT ff WT WALL DOSE BY W PATHWAY 
PATHWAY DOSE(REMS) PERCENT OF TOTM PERCENT OF DOSE FROM ALL NUCLIDES 

SUBMUR 0.2424E-06 0.00 100.00 
SURFACE 0216Eo5 0.03 ioom 
SWlMMlNG 0.0000E+00 0.00 0.00 
PEHAL 0.7SZEe 89.49 100.00 
NEST.  ORulglEa 10.49 100m 
WET. 0.8891Ea 10.48 'ass3 
MEAT 0.1 169Ea 0.00 0.01 
MILK 0.4899Ea 0.01 0.06 
P€RCENT OF LNER 
PATHWAY DOSE(W3S) PERCENT OF TOTAL PERCENT OF DOSE FROM ALL NUCLIDES 

DOSE BY EACH PATHWAY 

SUBMAIR 02574E48 
SWACE 0.2353E45 
SWlMMlNG O.#KK)E+OO 
UmAL 0.1OToEOl 
WEST. 0.1 W E 0 3  

MGET. 0.125BEa 
MEAT O.1eslrEOl 
MILK 0.6333E47 

0.00 

0.00 
0.02 

98.82 
1.16 
1.16 
0.00 
a00 

100.00 

0.00 
100.00 

100.00 
100.00 
99.93 
0.01 

0.06 



Building 64 
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OPTION 
6OPll OPTK)N-0.1.0,0,0,.0,0,0, 
UPO- O.NSTB- 1.NlTB- 1,NUTB- 1 ,TSUBB- 1.0,OSFAC-0.5 E N D  

GRID 
6GRlD NRL-6,NRU - 16,IWST- 502OO,so0,lsO.1000,r200.13#), 

PLUME RISE 
WLUM PR-0.0 6END 

METEOROLOGICAL DATA 
6METE LID- 1ooO,RR=102,TA=285.0 &END 

PHYSICAL STACK DATA 
1 
6PHYS PH - 0.0 E N D  

WlND FREQUENCY DATA 
STAR 
DEFAULT 
RADIONUCLIDE DATA 
1 
bRADl NUC- 7K230'.ISOL=Y,AMAD= l.O,W=O.l E N D  
AG DATA 
W D T  W =  50.0,0.50.0.F8 - 50.0,0,50.0,FM = 50.0.50 E N D  

AG ARRAYS 
FLE 23FARMADAT 
SJaP 5 
USER 
(1 661 
(ff 10.0) 
POPULATloN AWIAY 
FLE 24POPADAT 
SKIP 3 
USER 
(S(tS.1>9) 
COMMENTS 
ACCIDENT SCENAWO FOR BLDG. 64 WITH 1096 RELEASE 
DOSE CALCULATED AT 1200 METERS. 
U.S. DOE FEED MA- PROOUCTlON CENTER 

i ~ , i ~ ~ ) , i 6 2 5 . 1 7 0 0 , i ~ . ~ . ~ . ~ . ~  &END 

+ 

2020 



OcrrPUT Of AIRDOSEPA COMPUTER CODE 

0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 

-.I 

0 

1 
0 

OPTIONS SELECTED- 
RAMONUCUM CONCENTRATIONS ARE LISTED FOR DIRECTON AND DISTANCE FROM FACllrrV 
RADIONUCLIDE CONCENTRATONS LISTED ARE SECTORAMRAaED VAWES 
PLUME RISE IS COMPUTED FOR BUOYANT PLUMES BY BRlGGS EOWTONS 

MEEOROLOGICAL AND PLANT INFORMATlOIJ SUPPLIED TO PROGRAM- 

AVERAGE AIR TEMPERATURE ( M G  K) 285.0 
AVERAGE VERTW TEMPERATURE GRADIENT OF THE AIR (DE0 K/MEER) 

IN STABlurY CLASS E 0.- 
IN STABILITY CLASS F 0.1090 
IN STABIl.fR CLASS G 0.1455 

RAJNFAU RATE (CM/vEAR) 10200 
HEIGHT OF UD (METERS) loo0 
NUMBER o f  STACKS IN THE PUNT 1 

STACK INFORMATION- 

STACK NUMBER 
1 2 3 4 5 6  

HEIGHT (METERS) O.oo00 
DlAMETER (METERS) O.oo00 
EFFLUENT ELocrrY (METERS/SEC) O.oo00 
RATE OF HEAT EMISSJON (CAL/SECOND) O.WE+oO 

RELEASE RATES FOR RAMONUCUDES 
STACK NUCLIDE RELEASE RATE 

(WNES/YEAR) 

1 W-230 O . l m E + o O  
PLUME DEPLEllON AND DEposmoN PARAMETERS 

NUCUDE G R A M T A W  DEposTTK)NvEux;TTy BRCTM:DECAYCONSTM 
FALL VELocrrY axmaw NPWME 
(M-/SEC) (M-mC) (1/=) Y B t R E I A Y )  

TKPO 0.WO O.#K#8 0.341EU5 oxKx#+w 
FREOUENCY OF ATMOSPHEFUC STABIUN CLASSES FOR EACH DIRECTION 

0 SECTOR M I O N  OF TIME IN EACH STABILITY CLASS 
0 A B C D E F G 
0 

1 0.0084 0.0055 0.0224 0.3792 0.4551 0.0928 0.0366 
2 0.0171 O.oo00 0.0342 0.3576 0.4263 0.1136 0.0512 
3 0.0101 0.0209 0.0310 0.3919 03192 0.0929 0.1340 
4 0.0404 0.0245 O.OO80 0.3515 02441 0.1383 0.1872 
5 0.0318 0 . m  0.0240 0- 03028 0.1076 02411 
6 0.0705 0.0108 0.0514 0.4737 02892 0.06!3 0.0595 
7 0.0398 0.0149 0.0498 0.5868 O m  0.0298 0.0632 
8 0.0163 o.oo00 0.0431 0.5458 0.2595 0.0488 0.0866 
9 0.0392 0.0173 0.0347 0.5479 02693 0.0523 0.0392 
10 0.0321 0.0538 0.0641 0.4973 0.1871 0.0937 0.OBlQ 
11 0.0188 0.0375 0.0625 0.3270 G 2 2 9 2  0.1104 02146 
12 0.0151 0.0156 0.0190 c2.887 0- 0.1391 02261 
13 0.0439 0.0251 0.- 0.2900 0.3187 0.1465 0.1390 
14 0.0413 0.0208 0.0445 0.2366 0.3291 0.1092 0.1383 
15 0.0311 0.0191 0.0502 02805 0.4527 0.0988 0 . W  
1E C . 0 4 6  0.0265 0.0418 0.3585 0.4045 0.0823 0.0419 

1 
0 
0 WK: T 3 W m  FFEOUENCY WIND S P m S  FOG MZH STmIUTY CUSS 

0 A E C D E F G  

FREQUENCIES o f  WIND DIRECTI9NS AND REClPRO%l-AVE%GED WIN3 SPEEDS 

(MSTERS/SEC) 

i 5  5 



2020 0 

0 
1 
0 

-4 - 0 

0 
' 0  

1 0.058 2.57 1.31 2.00 188 1.49 0.81 0.n 
2 0.029 1.46 0.00 1.18 1.27 1.a 0.n 0 . n  
3 0.016 0.n 0.n 0.n 0.99 083 0 .n  0 . n  
1 0.020 0 s  1.00 2 , s  0.84 0.n 0 .n  0 . n  
5 0.04 1 1.05 1-32 0 .n  1.01 083 0.77 0 . n  

8 0.030 0.77 0.00 2.17 is iao 0 . n  0 .n  
0 0.438 1.92 206 1.67 2.18 1.v 0.94 0.m 
10 0.m 1.35 1.99 1.49 160 i r n  om 0.n 

13 0.108 1.06 2.03 2.43 1.82 izi 0.78 0.n 
14 0.103 1.59 1.m 1.6~ 1 . 3 ~  im 0.19 0.n 
1s 0.12Q 1.02 201 233 1.44 1.14 0.82 0 . n  
16 0.117 2.83 249 2% 132 1 s  om 0.77 

6 0.060 1.14 257 1.16 1.52 101 0.n O.m 
7 0.033 1.62 1.00 1.06 1.32 101 0.77 0.m 

11 0.m 251 2.49 1.00 1.63 1.13 0.77 0 . n  
12 0.094 1.45 225 1.46 1 s  1.16 0 . n  0 . n  

WlND DIRECTIONS ARE NLIMBERED COUNTERCLOCKWISE STARTING AT 1 FOR DUE NORTH 
FREWENClES OF WlND DIRECTIONS AND TRUE-AVEWGE WlND SPEEDS 

WlND TOWARD FREOUENCY WlND SPEEDS FOR EACH STABIUM CLASS 
(METERS/SEC) 

A B C D E F G  

1 0.058 257 2.51 2.35 2.83 219 0.88 0 . n  
2 0.029 1.98 0.00 1.67 1.06 1.52 0 . n  0.77 

4 0.m 1.13 136 2.57 0m 0.77 0.n 0 . n  
5 0.041 1.45 205 0.77 1.49 O S 6  0.n 0.n 
6 0.060 1.60 257 1.72 2p 138 O . R  0.n 
7 0.033 2.12 1.36 2.57 2.01 1.41 0 . n  0.77 
8 0.030 0.77 0.00 281 223 1.75 0 . n  0.n 
0 0.038 296 3.W 234 271 1.67 122 0.77 

3 0.016 0 . n  0 .n  0.n 1-34 o s  an 0.77 

10 0.056 2.41 3.10 2 s  u2 1 s  0.88 0.n 
11 0.078 2 s  278 2.83 246 1.a 0 .n  0.77 
12 - 0.094 1.97 3.05 2.47 273 1.77 0 . n  0.77 
13 0.108 2.63 289 3 . 9  276 203 0.79 0.n 
14 Q.lQ3 2.53 251 232 239 1.S 0.02 0.n 
1s 0.120 2.57 257 3.10 2.z in 0.92 0 .n  
16 0.1 17 2.97 us 3.19 280 m 0.86 0.n 

0 
1 ESTlMATED RADIONUCLIDE CONCENTRATIONS 
Q A R E A  NUCLIDE AIR CONCEN DRY DEP RATE WET DEP RATE GND DEP RATE EFF REL 

WIND DIRECTIONS ARE NUMBERE COUNTERCLOCKWISE STARTING AT 1 FOR DUE NORTH 

0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 

Q.16E-09 
8.OOE49 
?.&E49 
626E49 
5.47E-09 
5.07E.09 
4.WE.09 
3.84E.09 
327E.09 
2 .WEG 
9.01 E-10 
6.02E.09 
526EG 
4.633EG 
4.11E-03 
3.59E.09 
3.32-49 

527510 
4.60E-10 
4.06510 
3.6OE-10 
3.1 SE-10 
292E-10 
26SE-10 
221E-10 
1.BBE-10 
1.52E-10 
E.19E-11 
3.47E-10 
3.03:-10 
267510 
2.37:-io 
207E-10 
1 .e1 E-10 

RME-11 
?.ME-1 1 
72BE-11 
6.m-11 
6.2SE-11 
5-E-1 1 
5.62E-11 
5.0451 1 
4.57E-11 
4.01E-11 
1SE-11 
5.m-11 
522E-11 
4BE-11 
4.5OE-11 
4.14E-11 
3SE-11 

6.13E-10 
S.39E- 10 
4.79510 
42aE-10 
S.77E-10 
3.5 1 510 
2.21510 
i.71E-10 . 
2 3 5 1 0  

. S E - l G  
7.74:-11 
4.03:-10 
3.S5E-10 
3.15E- 10 
282E-10 
248810 
231E-10 

1.75E + 02 
1.75E+02 
l.75E+02 
1.7SE+Q2 
1.74E+ 02 
1.74E+Q2 
1.74E + 02 
1.73E+02 
I.i3E+Q2 
1.72: i 02 
: .=E - c2 
E.54: - 2: 
&.%E - 2.. 
t.53: f 2' 
6.48Ei0: 
8.46E+OI 
8.455+01 

1.5.6: 



-.i 

I-, .':'c' 2 
f;:. ' . I  2 

2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 

le00 
XKX)  
2200 
2500 
woo 
1200 
1300 
1400 
lS00 
1625 
1700 
18bO 
2ooo 
2200 
2500 
so00 
1200 
1300 
1400 
1530 
1625 
1700 
Is00 
2mo 
2200 
2KK) 
m 
1200 
1300 
1400 
1500 
1625 
1700 
le00 
2Ooo 
2200 
2soo 
so00 
1200 
1300 
1400 
1500 
1625 
l7W 
le00 
2ooo 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
1100 
ls00 
2ooo 
2200 
2500 
so00 
1200 
1303 
1400 
1500 
1625 

3.02E00 
2.52E08 
214E00 
1.73Ea 
5.88E-10 
4.67E00 
4.QIE00 
W E 0 0  
516E09 
%?R€08 
=E08 
W I E 0 0  
l E 0 9  
1 .=E09 
131EQO 
435E-10 
7.13E00 
621 E00 
5.45€-09 
4 . e -  
420E00 
388E-a 
3.51 E09  
rOlEos 
248E49 
l.99Eo9 

1 .OEOB 
126EOB 
1.11EOB 
9.81 E49 
W E 0 9  
7aoEOs 
7.14E00 
Ss2E09 
503E09 
41wE09 
1 s -  
1 .OBEOB 
9.43E- 
8.3OE-09 
736E09 
6.22E49 
W E U 9  
5.38E-09 
4.48E-09 
3-61 E49 
3.07E-09 
1.03E-09 
SSlE49 
5.1 5E49 
4.533E-09 
4.uE-09 
3.50E-09 
324E-09 
2.93:- 
2.44E-09 
2 W E G  
1.67EG 
5.55510 
5.83E49 
5.08E-09 
4.46E-09 
395E49 
3.45E-09 

6.WE-10 

1.74E-10 
1.45E-10 
1.23E-10 
emf-1 1 
337E-11 
2BE-10 
234E-10 
2.06E-10 
1-10 
1.sS10 
1.47E-10 
133E-10 
1.m-10 
9.39E-11 
7 S - 1 1  
250E-11 
4.11E-10 
351610 
3.14E-10 
2.-10 
2.42E-10 
223E-10 
2a2E-10 
1 .BBE-lO 
1 A3E-10 
1.14E-10 
3.m-11 
837E-10 
728E-10 
6SE-10 
s . s . 1 0  
4 s - 1 0  
4 s - 1 0  
4.11E-10 
541510 
2sa%lo 
2535-10 : 
7 s - 1 1  
6PE-10 
5.43510 
4.77E-10 
423E-10 
3.m-10 
3.42E-10 
3.1 E - 1  0 

2 19E-10 
1 nE-10 
5 s - 1 1  
3.4051 0 
ZmE-10 
261E-10 
231E-10 
202E-10 
1.86E-10 
1.69510 
1.41 E-1 0 
123510 

3.19:-11 
3.35E-10 
292E-10 
2.57E-10 
2aE-10 
1.98E-10 

2 s - 1 0  , 

8.61E-11 

3.73E-11 
3.34E-11 
h03E-11 
265E-11 
128E-11 
3.7QE-11 
3.49E-11 
3.235 1 1 

276E-11 
2ME-I1 
2.40E-I1 
222E-11 
2.01 E-1 1 
1.76E-11 
8.43E-I2 
5.07E-11 
4.67E-11 
4 s - 1 1  
4.01 E-1 1 
3.69E-11 
3.52E-11 
3.31 E-1 1 
296E-11 
2.68E-11 
235E-11 
1.IIE-It 
9.4851 1 
8.72E-11 
8.06E-11 
7.49E-11 
6.89E-11 
6.57E-11 
6.m-11 
5.53E-11 
5.01 E-1 1 
4.38E-11 
2WE-11 
1.09E-10 
1.OOE-IO 
9.29E-11 
&WE-1 1 
7.9651 1 
7.6OE-11 
7.17E-11 
6.42E-11 
5.83E-11 
5.llE-11 
247E-11 
5.96E-11 
5.48E-11 
5.08E-11 
4.73E-11 
4.36E-11 
4.16E-11 
3.92E-11 
3.51E-11 
3.19E-11 
2.80E-11 
:.255E.11 
L.9CE-11 
L . . s f Z . :  i 
k . z E - ;  1 

3.05E-11 
3.H:-11 

3.00~- 1 i 

2 1  1E-10 
1.7s-10 
l # E - l O  
126E.10 
4bsE-11 
3 m - 1 0  
269E-10 
230510 
212E-10 
1 s - 1 0  
1.73510 
1 s - 1 0  
1.33510 
1.14510 
931E-11 
3.3451 1 
461E-10 

351E-10 
3.lSE-10 
2foE-10 
2595-10 
23s-10 
1mE-10 
1SQE-10 
1 s - 1 0  
4mE-11 
9 s - 1 0  
8.15€-10 
7.19E-10 
6 . e - 1 0  
5.61E-10 
5 s - 1 0  
4.m-10 
3 s - 1 0  
3 . e - 1 0  
276E-10 
9.m-11 
73lE-10 
6.43510 
5.m-10 
5.1OE-10 
4.49E-10 
4.18E-10 

3.aE-10 
278510 
z2BE-10 
as€-11 
4.00510 
351E-10 
3.12E-10 
27aE-10 
245E-10 
228E-10 
208510 
1.76510 
1.51 E-10 
t.24E-10 
4.SE-11 
3.85E-10 
3385-10 
299E-10 
261E-10 
235510 

4mm0 

3 a i ~ - i o  

8.44E + 01 
8.41 E + 01 
8 s  + 01 
8.36E+01 
8.10E+Ol 
4.6lE+01 
4.SQE+01 
4 s  + 01 
458E+01 
4.5SE+01 
4.54E+01 
4.53€+01 
4.51 E + 01 
4.4=+01 
4.4E + 01 
42M+01 
5.75€+01 
5.?3€+01 
6.71 E + 01 
5.m + 01 
5.67E+o1 
m + 0 1  
5.64E + 01 
5.60€+01 
5SE+01 
5.55€+01 
52BE+01 
1.18E + 02 
l.l8E+o2 
1.17E+Q2 
l.l7E+o2 
l.l6E+o2 
1.16E+02 
1.16€+02 
1.15E+02 
1.1sE+m 
l.l4E+02 
1.O@E+02 
1.81E+02 
lBlE+02 
18oE+02 
18oE+O2 
1.8OE+O2 
1.79E+02 
1.79E+O2 
1.79E+02 
1.?8E+02 
l.?BE+02 
1.73E+02 
993E+Ol 
QSlE+01 
9.69E+O1 
9 r n + O l  
9&E+Ol 
9.84E+O1 
9.83E+01 
9.79€+01 
9.78E + 01 
9.75E+Ol 
9.49€+01 
9.07E + 01 
9.06E+Ol 
9.WE+01 
9.02E+Ol 
9.WE+Ol 
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8 
8 
8 
8 
8 
8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
T2 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 

1700 
lS00 
zoo0 
2200 
2500 
XKX) 
1200 
1300 
1400 
1500 
1625 
1700 
1- 
2mo 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
1700 
le00 
2Ooo 
2200 
2500 
5ooo 
1200 
1300 
ls00 
1500 
1625 
1mO 
1890 
2Ooo 
mx, 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
1700 
le00 
2Ooo 
2200 
2500 
5ooo 
1200 
1300 
1400 
1500 
1625 
1700 
le00 
2ooo 
22w 
2500 
5300 
1203 
1330 
1430 

TU230 
TU230 
TH-230 
TU230 
TU230 
TH-230 
TU230 
T H - a  
TH-230 
Wzr) 
TU230 
TH-230 
TU230 
Tn-230 
TK230 
TK230 
TU230 
TU230 
TH-230 
Tn-230 
TH-230 
Tn-230 
TH-230 
TU230 
Tn-230 
Tu230 
Tn-230 
TH-230 
m-230 
Tn-230 
TH-230 
TH-230 
TH-Po 
fKzr) 
TK230 
TKPO 
T H a D  
TH-230 
T H - a  
Tn-Po 
Tn-230 
Tu230 
TH-230 
Tn-230 
TU230 
TH-230 
TH-230 
TH-230 
TH-230 
TU230 
fK230 
TH-230 
TH-230 
TU230 
TU230 
TK230 
TH-230 
TH-230 
TK230 
TH-230 
TH-230 
TU230 
TH-230 
w230 
TK230 

3.1OE09 
2.88EQO 
2.40E09 
2 0 4 E 0 8  
1 .WEOO 
5.46E-10 
5.05E08 
4 . a -  
3.aaE09 
3.44E08 
3.oMoO 
27Ea 
2 Y E a  
2.1oEOo 
1.79E49 
1 .ME49 
4.88885-10 
1XITE48 
9 S - 4 0  
8.17EoO 
723EOO 
&E08 
5.03EG 
52BE49 
4.39E49 
3.73E49 
3.DM49 
Q.98E-10 
255E48 
222Ea 
t.ME48 
1 .ma 
1.49E08 
1sBEoB 
1- 
1- 

7.05E49 
231 E d 8  
329E-08 
2.86E-08 
251 E48 
=E48 
193E48 
1.79E48 
1 .E48 
134E48 
1.14E48 
Q.13E49 
3.00E49 
295E48 
257E48  
226E48 
2E48 
1.74E-08 
1.61 E-08 
1.46EQB 
121 E a  
1.03E48 
826E49 
2fSE.09 
3.08E46 
26830 
236E-08 
209E48 

tllsE0g 

D :; . .  

1.84E-10 
1.66E-10 
1.38E-10 
1.1 E-10 
9.45E-11 
3.1451 1 
2.w-10 
2%-10 
223E.10 
1.oeE-10 
1.73E-10 
1.e-10 
1.45E-10 
12lE-10 
1.03E-10 
8.31 E-1 1 
281E-11 
6.14E-10 
5.35E-10 
4.m-10 
4.16510 
3.63E-10 
3.36E-10 
3.04E-10 
2.s-10 
2 15E-10 
1.73E-10 
5.75E-11 
1.47E49 
128E49 
1.12E49 
9.09E-10 
8.60E-10 
7SE-10 
7.lBE-10 
5-10 
5.06510 
4.06E-10 
1.33E-10 
Isof- 
1 .=E49 
1 &E49 
128E49 
l.llEU9 
1.03E49 
9.E-10 
7.7OE-10 
6.55E-10 
5.25510 
1.73E-10 
1.70-49 
1.48- 
130E49 
l.lSE49 
1.00E.09 
SZE-10 
8.38:-10 
6.95510 
5.91E-10 
4.75E-10 
1.58E-10 
1 .TIE49 
1 S4E-m 
1.36E49 
laOE49 

3.47E-11 
3ZE-11 
W E - 1  1 
2WE-11 
2.33E-11 
1.1s-11 
5.12E-11 
4.72E-11 
4.37E-11 
4.m-11 
3.75E-11 
3-E-1 1 
3.M-11 
3.WE-11 
275E-11 
2.41E-11 
1.m-11 
8.97E-1 1 
USE-1 1 
7.e-11 
7.12E-11 
6.55E-11 
WE-1 1 
SWE-11 
5 a E -  1 1 
4.tOE-11 
4aE-11 
202E-11 
1.e-10 
129E-10 
1.19E-10 
1.1 1 E-10 
1 s - 1 0  
0.m-11 
9.1s-11 
8.1s-11 
7 s - 1 1  
6.46E-11 
3.05E-11 
1.73E-10 
1SE-10 
1.m-lo 
136E-10 
125E-10 
1mE-10. 
1.12E-10 

9-E-1 1 
?=E-1 1 
3.7551 1 
1825-10 
1.m-10 
1.64E-10 
1.52510 
1.40E-10 
1.33E-10 
126E-10 
1.12E-10 
1aE-10 
8.92E-11 
425E-11 
208E-10 
1 E - 1 0  
1.TIE-10 
.I .6SE-10 

i.mE-io 

21E-10 
1 s - 1 0  
1 m - 1 0  
1.44E-10 
1.m-10 
4m-11 
3.e-10 
UlE-10 
267E-10 
2sE.10 
21M-10 
1 s - 1 0  
1 .=-lo 
ISlE-10 
131E-10 
1m-10 
3 s - 1 1  
704E-10 
6.17E-10 
5.m-10 
4-10 
42BE-10 
3SE-10 
-10 
3.0s-10 
263E-10 
21s-10 
7.m-11 
1 b l W  
1.41- 
124Eo9 
l.lOEo9 
8&2E-l0 
8.#2€-10 

6.-10 
58oE-10 
4.7OE-10 
1.BE-10 
urn49 
181E49 
1- 
1.41E49 
124E- 
l.lSE49 
1ME49 

aioE-io 

&?(E-10 
7.a-10 
6m-10 
21oE-10 
189Eo9 
1.65E49 
1 .*=a 
1- 
1.14E09 
1.06E-09 
9.64E-10 
8.085-10 
6.935-10 
5.64E-10 
201E-10 
138E49 
1.74:- 
15339 
1 T t a Q  

8.99E+01 
B.OBE+Ol 
B.WE + 01 
8.93E+01 
8 . a  + 01 
8.66E + 01 
1.14E+02 
1.14E + 02 
1.14E + 02 
1.14E + 02 
1.14E+02 
1.1s+02 
1.13E+02 
1.13E+02 
1.13E+02 
1.13E+02 
1.1oE+02 
1.68E+02 
1.67E+02 
lS?E+02 
lmE+02 
1.66E+OZ 
l.S6E+02 
1.66E+02 
1.65E+02 
1.6SE+02 
1.65E+02 
1.6OE+02 
229E+02 
228E+02 
22?E+02 
226E+02 
226E+02 
225E+02 
225E+02 
223E+02 
223E+02 
222E+02 
213E+02 
272E+02 
27lE+02 
21oE+02 
269E+02 
268E+02 
268E+02 
267E+02 
26SE+02 
26SE+02 
2aE+02 
252E+02 
3.18E+ 02 
3.18E +02 
3.17E+02 
3.16E +02 
3.15E+02 ’ 
3.14E+ 02 
3.14E +02 
3.12E+02 
3.11E+02 
3.10E + 02 
293E+02 
3.00: + 02 
2.!39E402 
298E+02 

,297E+C2.  
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Qi C: ,e f 14 
& -  - 

14 
14 
14 
14 
14 
14 
15 
15 

~ 15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

1 
0 

1- 
17W 
le00 
2ooo 
22m 
2500 
#KK) 
1200 
ls00 
1400 
1500 
l a  
17W 
1800 
2Ooo 
22m 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
aooo 
22m 
2500 
so00 

1 .&!E46 
1 .ME46 
1.52E08 
127EOB 
1.WEO 
8.05E09 
289E00 
2.40EOB 
217EO 
1OlEOB 
1.m- 
1 M E 0 8  
1.37E08 
124EOB 
1.03E08 
8.81E09 
7.09E.09 
240E09 
1.74E08 
1.52E08 
1.39EO 
1.19E-08 
1.04E08 
Q.59E.09 
8.70E-09 
72SE.09 
6.18E-09 
4.98E49 
1 .@E09 

1 . O E #  
0.6a.E-10 
8.m-10 
7 s - 1 0  
6.1 OE-10 
4SE-10 
1.66E-10 
1.- 
(=E40 
l.loE40 
0.76E-10 
8%-10 
7 .WE- 10 
7.15E-10 
5SE-10 
5.01E-10 
4.OBE-10 
1 s - 1 0  
laoE00 
b73E-10 
7.69E-10 
6.83E-10 
5.96E:lO 
5 s - 1 0  
5.01E-10 
4.18E-10 
3SE-10 
2mE-10 
6.74E-11 

152E-10 
1.45E-10 
1.36E-10 
1 s - 1 0  
l.lM.10 
0.68E-11 
4.6M-11 
216E-10 
1 ~ - 1 0  
1.84E-10 
1 .?lE-lO 
1.58E-10 
1.5oE-10 
1.4s-10 
127E-10 
1.15E-10 
1.01E-10 
4.87E-11 
1 .a -10  
1.47E-10 
1 s - 1 0  
127E-10 
1.17E-10 
1.12E-10 
1 .ME-lO 
Q.44E-11 
8.57E-11 
7.51 E-1 1 
3.65E-11 

12OE00 
1.11E09 
1.01EQO 
OJOE-10 
7 s - 1 0  
SWE-10 
21s-10 
185E00 
1 .e00 
lzeE00 
1.15Ea 
1.01 E 0 0  
939E-10 
8.57E-10 
7PE-10 
8ZE-10 
5.aOE-10 
1mE-10 
1.18E00 
la2Eoe 
0.06E-10 
8.1 OE-10 
7.13E-10 
6.M-10 
6.06E- 10 
5.12E-10 
4.41 E-10 
3.62E-10 
134E-10 

-+a2 
23SE+02 
295E+02 
2S3E+02 
=+a2 
2BlE+02 
ZToE+02 
3.5%€+02 
3.58€+02 
3.58E+02 
3.57E+02 

3.56E+02 
bSSE+02 
3.54E+02 
35+02 
352E+02 
3.41 E+ 02 
3.5M+02 
3.54E+02 
3SE+42 
3.53E+QZ 
353E+02 
352E+02 
35+02 
3blE+02 
3.soE+D2 
3.50€+02 
342€+02 

GROUNDLML CHI/O VAWES FOR fK230 AT VAFUOUS DlSTANCES H EACH COMPm DlRECflON 

DISTANCE WI/O TOWARD INDICATED DIRECTION 
(MmRSl  (SEC/CUBJC MEER) 

0 

- 
0 
0 
0 

1 
0 

N N N W N W W N W W  w s w s w s s w  
O.lSOE.05 0.14E.05 022SE05 0.456E45 O S l E . 0 5  0.186E05 0.164E05 

0-4s 0.166E.05 0.128E.05 0.196E.05 0.399E-05 0.2BE.05 0.162E4s 0.160E05 
O m E . 0 5  0.146E.05 0.113E-05 O.lME05 0.350EM 0262E.05 0.143E.05 0.141E05 
O.lBTE05 0.13OE.05 0.998E.06 0.152E05 0.309EM 0 - 6  0.127EOS 0.1- 
0.1a-05 0.113E.05 087OE.06 0.132E.05 0269EM 0.202E-05 0.11OE-05 0.logEOS 
0.16OE-05 O.lOSE.05 0.805E.06 0.122E45 0249EM 0.187E-05 O.lOZ-05 0.101H# 
0.145E.05 0.951E.06 0.728E.06 0.111E.05 OZ2SE-05 0 . 1 I M M  0.S25E-06 0011E06 
0.121E.05 0.793E06 0.605E.06 0.919E-06 0.187EM 0.141EOS O . m - 0 6  O.mE46 
O.lWE45 0.6765- 0.515E.06 0.781EQ6 0.159EOS 0.120E45 0.655E-06 0.644E06 
0.832Eq6 0.544E.06 0.414E.06 0.627E06 0.127E-05 0.967E.06 0527E06 0.518E.06 
0284EQ6 O.1SSEa 0.137E.06 O m E 4 6  0.419E46 0.324E-06 0.175E-06 O.172E06 

S SSE SE ESE E ENE NE NNE 

1xK! 0.159f-05 0336E.05 0.804E.05 0.1WEo4 0.930EOS O.gTlE.05 0.785E.05 0.548E-05 
1300 0.139E-05 0293E45 0.699E.05 0.903E05 0.81M.05 0.846E.05 0.6B!X.05 0.479E.05 
1400 O.lZE.05 0.258E.05 0.613E.05 0.793E-05 0.711EM 0.743E-05 0.693EG 0.4ZlE05 
1500 C.109E-05 0 a E Q 5  0.542E.05 QfooE05 0.629E05 0.658E.05 0.535E.05 0.374E.05 
1625 O N E 0 6  0.199E.05 0.471EQ5 0.610-tO5 0.548E.05 0.573E-05 0.467E-05 0.327E-05 
17W C . 8 m - M  0.184E.05 0.436E45 C.5WE.05 0.507E.05 0.530E-05 0.432E.05 0.393E-05 
Is00 0.t95EG 0.167E.05 0.394E.05 0.539E-05 0.459E.05 0.48OE.05 0274E-05 
2ooo 0.6SE.06 0.138E.05 0.326E45 0.422E.05 0.381EG 0.399EOS 0326E-05 0.229E-05 
Z2W C.565E-06 0.118E.05 OZ7E-05 0.3SE.05 0.324545 0.339E.05 02T8E.05 0.195E.05 
2500 C455f-06 0.9465.06 0222545 G288E'M 0.260E-E C273E-05 0224E.05 0.157E.05 
5ooc1 C ! 5 4 E a  0.315E.06 0.727E-06 0.945E6 0.866EG 0.91OE-06 0.757E.06 0.534E.06 

OPTIONS SELECTED FOR D ~ S E  AND INTAKE mcuunws 
CALCULC;TI3NS AE W E  FOR THE W X W Y - E % P % E D  INDMDUAL 

- -  ._ . . .- . 1'5 9' 



\ .  . , 

2020 
0 TOTAL MEAT CONSUMPTION (KG PER YEAR) o. iu@E+ 10 
0 TOTAL MEAT PRODUCTON (KG PER YEAR) O . Y 4 E + 0 8  
0 TOTAL MILK CONSUMPTION (UTERS/YEAR) 0.1#)9€4 10 
0 TOTAL MILK PRowCTlON (LITERS/YEAR) 0.69065+09 
0 TOTAL VEGETABLE FOOD CONSUMPTION (KG PER YEAR) 0.3307E+ 10 
0 
1 UST OF INPUT DATA FOR NUCUDE TH-230 
0 RADIOACTNE DECAY CONSTANT (PER DAY) 02464EQ7 
0 ENVIRONMENTAL DECAV CONSTANT-SURFACE PER DAY) 0.OOOOE + 00 
0 ENVIRONMENTAL DECAY CONSTANT-WATER (PER MY) 0 . m E  4 00 
0 
OJOOOEa 
0 
O. lmE45  
0 
0.6XlOE02 

0 
0.3SQE03 

TOTAL VEGETABLE FOOD PRODUCED (KG PER YEAR) 0.2T05E + 09 

AVERAGE FRACTION OF ANIMAL'S DAILY INTAKE o f  NUCLIDE WHICH APPEARS IN EACH L W MILK (DAYS/L) 

FRACTION O f  ANIMAL'S DAILY INTAKE OF NUCLIDE WHICH APPEARS H EACH KG OF NSH (DAYSJKG) 

CONCENTRATION FACTOR FOR UPTAKE NUCUE FROM SOlL FOR PASTURE AND FORAGE 

(IN PCI/KG DRY WEIGHT PER PCI/KG MIY 
CONCENTRATON FACTOR FOR UPTAKE ff NUCIJDE FROM so(L BY EMBLE PARTS Of 

. (IN PCI/KG WET WEIGHT PER PCI/KG DRY son) 
4 0 GI UPTAKE FRACTION (INHALATION) 0-03 

0 GI UPTAKE FRACTION (INGESTION) 02oOoEU3 
0 PARTICLE SZE (MICRONS) 0.1OoM + 01 
0 SOLUBwrY CLASS Y 
0 DOSE COM15RsION FACTORS 
0 ORGAN I N W T I O N  INGESTION SUBMERSION IN AIR SURFACE EXPOSURE SUBMERSION IN 
WATER 

(REMS/MICRXURIE)(REMS/MICROCURJE) (REMSCUBIC CM/ (REMSSOUARE CM/ (REMSCUBIC 

MICROCURIE-HR) MICROCtfWE-HR) MICROCURIE-HR) 
m/ 
0 

w BODY 0262E+03 0.548E+00 0.176E+ 00 Q174EU3 0.441 E43 
RMAR 0259E+O3 O.lO?E+Ol 0.116E+00 KllSE43 0291E43 
MDOST 0.3Z2E+O) 0.133E+02 0 a 4 E  + 00 0.271 E43 0.666E43 
THYROID 0836E+00 0-42 0236E+00 -E43 A5glE43 
BREAST 0.636E+00 0252E42 0384E+00 0380EQ3 O S 2 E - 0 3  
VUL. O.lllE+W 0-42 0.162E+00 0.16oE43 0.4WEO3 
s WALL 0.646E + 00 0.661 E42 0.138E +00 0.137E43 0.346EO3 
INT WAL!. 0.70M+00 0.999E01 0.132E+W 0.131E-W 0331E43 
UVER 0.547E+01 0218E01 0.144E+ 00 0.14333 0.362E43 
PANS% 0.647E + 00 0258EQ2 C!.lOSE+00 0.104E-W 0264E43 
KIDNEYS O.W7E+00 0258E-V2 O.l!52E+Oo 0.lSoEM 0=43 

1 
0 -  AIR CONCENTRATION GRDUND CONCENTRATIDN INGESTIDN INTAKE INHALATION 
INTAKE 

CONSENTRATIONS AND INTAKE RATES FOR TK230 

- (CURIES/WBIC METER) (CURIES/SOUARE METER) (PCIyvEAR) (PcvyEw 
DIRECTION DISTANCE 

(Mm) 
0 

1 1200 0.916E-14 0.183E49 0.102E+m O.736E+02 
1 1300 O.83OE-14 O . l r o E 4 9  0.893E+02 0.622€ + 02 
1 1400 0.705E-14 0.151E.09 0.7935 + 02 0.566E+02 
1 1500 0.626E-14 0.1 %E49 0.71oE + 02 0503E+02 
I 1625 0.547E-14 0.1 1 9 3 9  0.626E + 02 0.439E+02 
1 1709 0.507E-14 0.1 11 E49 O.!ia2E+02 0.407E+O2 
1 1833 0.460E-14 0.101E49 0532E+02 0369E+02 
1 23i)3 0.384E-14 0.856E-10 0.45oE+02 0.308E +02 
1 2zx C.3nE-14 0.738E-10 0388E+02 0263E+02 
1 2%! c.254:-14 0.6ME-10 0318E + 02 0212E+02 
1 so00 t.S:?E-?S CmE- IO 0.1 18E + 02 0.724E +01 
2 1200 - ""-- C . l Z E U 9  0.669E + 02 0.484E+02 - :--:-;4 
2 1300 t..C36:-rd 0.1 12E.09 0 S E + 0 2  0.422E +a2 
2 1400 G 453:-14 0.9345-10 0.522E+02 0.372E+02 
2 lS00 OAllE-14 0-889:-10 O W + =  0.33OE+02 
2 1625 

.:. . . _ _  
c.359:-14 0.783310 0.41 1 E + 02 



2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 -  

4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 '  
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
E 
& 
6 
6 

i 4 

0.332E-14 
0.302E-14 
0.252E-14 
021 451 4 
0.173E-14 
0.588E-15 
0.467E-14 
0 . m - 1 4  
0.357E-14 
0.316E-14 
OZ6E- 14 
0255E-14 
0231E-14 
0.1 %?E-14 
0.163E-14 
0.131E-14 
0.435E-15 
0.713E-14 
0.621E-14 
0.545E-14 
0.482E-14 
0.42OE-14 
0.38BE-14 
0.3SlE-14 
0291E-14 
0248E-14 

0.656E-15 
0.145E-13 
0.126513 
0.lllE-13 
OSlE-14 
OS4E-14 
0 . m - 1 4  
0.714E-14 
O M - 1 4  
0 . e - 1 4  
0.4wE-14 
0.133E-14 
0.1oBE-13 
0.943E-14 
0.830E-14 
O.736E-14 
0.642514 
0.544E-I4 
0.538E-14 
0.448E-14 
03lE-14 
O m - 1 4  
0.103E-14 
0.591E-14 
0515E-14 
0.453514 
0 . e - 1 4  
0.35C)E-14 
0.324E- 14 
0293E-14 
0244E-14 
0 a E - 1 4  
0.167E-14 
0.555E-15 
0.583E- 14 
0.50BE-14 
0.446E-14 
0 s - 1 4  

o.im~-i4 

0.729E-10 
0.665E-10 
0.582E-10 
0.485E.10 
0 .m-10  
0.147610 
0.968E-10 
0849E-10 
0.751 E-10 
0.66eE-10 
0 . w - 1 0  
o m - 1 0  
0.498E-10 
0.41 0510 
0.3BM-10 
029)E-lO 
O.106E-IO 
0.146EOB 
0.1mQO 
0.113Eoo 
0.1aEoo 
o m - 1 0  
0.0 1 E-1  0 
0.743E-10 
0.623E-10 
0.535E-10 
0.435E-10 
0.154E-10 
0294EOB 
0251EOO 
O M E O O  
0-48 
0.177Ea 
0.1- 
0.1- 
0.12SHIo 
O.lu7E-m 
0.87zE-10 
0 .m-10  
0231E40 
0203E49 
0.180EQ9 
0.161 E 4 8  
0.142E48 
0.132€- 
0.1 20Ea 
O.l02€0e 
O.876E-10 
0.718E-10 
0265510 
0.126EOB 
0.1 1 1 E 4 9  
0-E-10 
0.879E-10 
O.mE-10 
0 .m-10  
0 . m - 1 0  
O.554E-10 
0.478E-10 
0.3QlE-10 
0.143E-IO 
0.122E.09 
0.1 WEUQ 
OSSE-10 
0.843E-10 

0.383E+02 
034BE+02 
0295E+Qz 
0255E+02 
O m + =  
O.nlE+Ol 
OJoBE+02 
O . U 6 E + 0 2  
O S 5 € + 0 2  
0.352€+02 
0309E+02 
0287€+02 
0262E+02 
0220€+02 
0.lWE + 02 
O.lS4E + 02 
O.554E + 01 
0.76SE+a2 
0.6TOE+02 
O.SS2E+op 
O S m + 0 2  
0.42E+02 
O.(20E+02 
0.390E+02 
0.327E+O 
0281E+W 
022BE+02 
0.81M+ 01 
0.154E+03 
0.13SE+03 
0.110E+03 
O.l06E+W 
0.92SE+O2 
0.862€+02 
0.784E+O2 
0.69E+Qz 
0-+02 
0.458E+02 
0.161E+02 
0.121E+03 
0.107E+03 
O S S E + 0 2  
O.845E + 02 
0.744E+02 
0.693E+02 
0.632E+02 
0534E+02 
0.460E+02 
0.3TIE+02 
O.l3M+02 
0.663E+02 
0.5%3E+02 
0.517E + 02 
0.462E+02 
0.4065+02 
0.378E + 02 
0345E+O 
CZ9lE+02 
C251E+02 
C Z 6 E + 0 2  
C.754E+01 
0.633E t 02 
C.560E + 02 
QA%E +a2 
0.443E+O2 

0.267E + 02 
0.242E + 02 
0202E+02 
0.172E + 02 
0.130E +02 
0.4ToE+ 01 
0.375€+02 
0.92TE+02 
0207E+02 
02S4E+02 
0121E+02 
0205E+02 
0.185E + 02 
0.1 WE+ 02 
0.131E+02 
0. lOSE + 02 
0.349E+01 
0.513E+02 
0.499E+02 
0.438E+02 
0387E+02 
0.337E+02 
0.312E+02 
0282E+02 
0234E+02 
0.199E +02 
0.160E + a2 
O . S n E + O l  
O.ll?E+W 
O.l02E+03 
0.891 E + 02 
O.f88E+02 
0.686E+02 
0.634E+02 
Q514E+02 
Q476E+02 
0.401E+02 
0325E+02 
O.lQIE+02 
0.€#0E+02 
0.79E+02 
0.666E + 02 
0.591 E+ 02 
O.S15E+02 
0.4TIE + 02 
0.432E + 02 
0.360E+02 
0306E+02 
0246E + 02 
OB25E+01 
0.475E+02 
G.414E + 02 
0.3WE+02 
0.322E +02 
0281E+02 
026OE+02 
0236E+02 
0.196E + 02 
0.167E+02 
0.134E+02 
0.445E+ 01 
0.468E +a2 
0.408E+a2 
C.358E+a2 
0.317E + 02 

161 



8 
8 
8 
8 
8 
8 
8 
0 
0 
0 
0 
0 
9 
0 
9 
9 
9 

' 0  
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 

i -  

1625 
1700 
1800 
3ooo 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
1700 
1600 
2ooo 
Po0 
2500 
5ooo 
1200 
1300 
1400 
1500 
1625 
17W 
1800 
2ooo 
a00 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
1700 
1600 
aooo 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
17W 
1800 
aooo 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
2ooo 
2200 
2503 
5300 
1200 
1300 
1400 

0.345E-14 
0.31 OE-14 
0mE-14 
OP40E-14 
0204E-14 
0.164E-14 
OHE-15 
0 .W-14 
0 . m - 1 4  

OWE-14 
0.300E-14 
0278E-14 
OZ2E-14 
021%-14 
0.17QE-14 
0.1UE-14 
0.488E-15 
0.107E-13 
0-E-14 
OB17E-14 
0.7235-14 
0 . e - 1 4  
0SE-14  
0.528E-14 
0.43QE-14 
0373E-14 
0.3OoE-14 
0898E-15 
-E-13 
0 . 2 2 5  1 3 
0.184E-13 
0.172E-13 
0.149E-13 
0.1 38E-13 
0.125E-13 
0.1 WE-1 3 
0.879E-14 
0.fOSE-14 
0231E-14 
0.329E-13 
0286E-13 
0ZlE-13 
0222513 
0.1 9351 3 
Q179E-13 
0.162E-13 
0.1 -E-1 3 
0.114E-13 
OS1 3E- 14 
0.3mE-14 
0295E-13 
O m - 1 3  
0BE-13  
0200E-13 
0.174E-13 
0.161 E-13 
0.146E-13 
0.121513 
0.103E-13 
C.826:-14 
C.275E-14 
0.308513 
0 2 6 5 1 3  
OP6E-13 

0.388E-14 

0.741 E-10 
0.689E-10 
0.628E-10 
0.528E-10 
0.455E-10 
o m - 1 0  
0.135E-10 
0.1 WE00 
0.Q4QE-10 
0.842E-10 
0.7HE-10 
0.664E-10 
0.618E-10 
0.SSE-10 
0.478E-10 
O.412E-10 
033BE-10 
0.126E-10 
0222Eo9 
0.195E49 
0.172E09 
0.154E09 
0.135E09 
0.126E.09 
0.115E09 
0.964E-10 
0.82QE-10 
0.677E-10 
0.245510 
0.508E.09 
0.443E09 
0.381Eo9 
0.347E09 
0.304E.09 
0282EQ9 
O m E 0 9  
0214- 
0.183E49 
0.148E09 
OS1 5E-10 
O.WE-09 
0.571E49 
0.503E-09 
0.446E.09 
0.391 E 4 9  
0.362E-00 
0.329E.09 
0275E-09 
0235E-09 
0.191 E49 
0.663E-10 
0.596E09 
0.522E-09 
0.461 E-09 
0.410E.09 
0.36OE.09 
0.334E.09 
0.3WE-09 
O.WE.09 
0219E.09 
0.1785-09 

0.625E-09 
0.548E-09 
0.484E09 

0.633E-10 

0.WE + 02 
0.382E +02 
0.33QE + 02 
0278E+02 
0239E+02 
0.lOsE + 02 
O.mE + 01 
O.S&E+aZ 
0.498E+a2 
0.442E + 02 
0.3Q6E+02 
0.34QE+02 
0325E+02 
O.297€+02 
0251E+02 
0216E+02 
O.l?8E+02 
0 . m  + 01 
0.117€+03 
0.102€+03 
0.906E+02 
OBoBE+02 
0.71 M + 02 
0.660E+02 
0.602E+02 
O.X)6E+02 
0.435E+02 
OS%E+02 
0.12Q€ + 02 
0267E+03 
0233E+03 
OBE+03  
0.182E+03 
0.199E+03 
O.148E + 03 
0.134E + 03 
0.112E+03 
OSlE+02 
0.780€+02 
O27lE+02 
0343E+03 
Q300E+U3 
Oa64E+03 
0234E+a3 
0=+03 
0.100E + 03 
O.l73E+M 
0.144E+M 
0.124E+03 
O.loOE+03 
0348E+02 
0313E+03 
O P 4 E +  03 
0242E + 03 
C216E + a3 
0.1095 7 0s 
C.176: + 03 
0.163E-03 
0.1 345 02 
0.1 15E + 03 
0336E+02 
0.332E+02 
0.328E+03 
0288E+03 
OS!SE+M 

O m E + 0 2  
0258E+02 
0232€+02 
O.lm€+Qz 
0.164€+02 
0.132€+02 
O.438E + 01 
Q406E+Qz 

0311E+02 
0.276€+02 
0241E+02 

02mE+02 
O.r6QE+ 02 
0.144E+02 
0.116E+02 
0.392E+Ol 
a8m+02 
0.746E + 02 
O.SS6€+02 
Q581E+Qz 
QsoBE+a2 
0.468E+02 
0.424E+02 
0.352E+02 
0.300E+Q2 
0241 E + 02 
0.802E+Ol 
-+a 
0.178€+03 
0.156E+m 
0.138€+03 
0.120E+a 
Q111E+03 
QloOE+03 
0830E+02 
0.706E+Q2 
0566E+02 
0.1855+02 
0365E+03 
O p M + 0 3  
02J2E+03 
0.118E+# 
0.155E+03 
0.143E+a3 
Q130E+M 
0 . 1 m + m  
0913E+02 
0.73E+02 
0241E+02 
0237E+03 
O # # E + 0 3  
0.181E+03 
0.16QE+m 
O.l40E+a3 
O.l29E+03 
0.117E+a3 
O.S70E+02 
0.825E+02 
C.553f+02 
:.2235+02 
c 257: + 03 
C215E + 03 
c. 189: +a3 

A9$4E+02 

2020 



1-1 { $  Q 34 1500 O2WE-13 0.431 E09 0.226E + 03 
*i4 1625 0. W E 4 3  0.378EOO 0.100E +03 
14 17W 0.16&13 O S l H 1 8  0.1ME +03 
14 1800 0.1 OE-13 O j x K o o  0.168E+03 
14 2Ooo Q.1m-13 0388EOO 0.141E+03 
14 2200 0.lOBE-13 Qz3oEOO 0.121 E +03 
14 2500 0 . w - 1 4  0.1 ME49 O.gssE+a2 
14 sm 0289E-14 0.6mE-10 0.352E+QQ 
15 1z[rJ 024E-13 052OEQo 0273E+03 
15 13#) 0217E-13 0.4!j7EOO 0240€+03 
15 1400 0.101 613 0.WEOO 0213E+o3 
15 1500 0.llM-13 - O.lOoE+03 
15 1625 0.148E-13 0.31- o.rm+m 
15 17W 0. WE-13 0296EOO O.l56E+03 
15 1eoO 0.124E-13 02ToEOO 0.142€+03 
15 2m O.lO3E-13 0.228EOO 0.12OE + 03 
15 2200 0.881 E-14 0.1 % E 0 9  0.103E+03 
15 2500 0 . m - 1 4  0.161500 0.844E+a2 
15 xxx) 0 2 e - 1 4  O.SgOE-10 0.31M+QQ 
16 la00 0.174E-13 0.366E09 O.l82E+03 
16 . 1300 0.152E-13 0.322E- 0. W E  + 03 

-4 16 1400 0.134E-13 0286E09 0.150E +a3 
16 ls00 0.1 1OE-13 0- 0.134E+03 
16 1625 0.1WE-13 0- 0.1 18E+M 
16 17W 0959E-14 0.2WE-OB 0.1 1M+a3 
16 1800 0.8ToE-14 0.191E-a 0.1 00E+Q3 
16 2ooo O.?ZE-14 0.162Ea O.649E + a2 
16 2200 0.618E-14 0.1 =Eo9  0.732E+a2 
16 2500 0.4s-14 O.ll4EoO 0.6OOE+O2 
16 5ooo 0.1s-14 0.-10 0222E+02 

0 DIRECTIONS ARE NUMBERED COUNTEWLOCKIMSE STARTING AT 1 FOR DUE NORTH 

1 
0 
0 

1 

0 
- 0  NUCLIDE 

fK230 

1 
0 
0 

. 

NUCLIDE 

TK230 

NUCLIDE 

TK230 

0.168E+03 
0.1 46E +03 
O . l 3 5 E + 0 3  
0.122E+m 
0.102€+03 
0n64E+02 
0.-+02 
0232€+02 
oaoE+w 
0.17JE + 03 
0. iS3E + 03 
O.lS€+W 
0.1 lQ€+W 
0.1 lo€ + 03 
doQIE+02 
W l E + 0 2  
0.=+02 
O s I D E + 0 2  
O . l W + a ?  
0.140E+a3 
0.122€+03 
O.l07E+03 
0053E+@2 
omzE+02 
0.770E+02 
0.699E+a? 
O.S83E+O2 
0.4SE+02 
O.*ooE+a? 
0.1 36E + a2 

PERCENT OF W BODY DOSE BY EACH PATHWAY 
PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM ALL NUCLIDES 

SUBMAR 0.5067E-10 0.00 100m 
SURF= OSSSBEQI 0.00 100.00 
SWIMMING O.OaJOE+00 0.00 0.00 
HHAL 0.6831 EO1 98.73 100.00 
INGEST. 0.188oE43 027 100.00 

M G n .  0.1678E43 027 8353 
MEAT 02664EU7 0.00 0.01 
MILK 0 . 1 m - m  0.00 0.06 
PERCENT OF R MAR 

PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM ALL NUCLIDES 
DOSE BY EACH PATHWAY 

SUBM AIR 0.3356E-10 0.00 . 100.00 
SURFACE ObsToEol 0.00 loom 
SWlMMlNG 0.0000E+00 0.00 0.00 
m w  0.6852EOl 99.47 100.00 
INGEST. O m 4 3  0.53 100.00 
VEGET. 03668E43 0.53 ' *s83 ' 

MEAT 05202EOl om 0.01 
MILK 02142!XE 0.00 0.06 
PERCENT OF E N m T  D3SE BY EACH PATHWAY 

PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT Of DOSE FROM ALL NUCLIDES 

SUSK AIR 0.7912E-10 0.00 
SUiGAZE C.1545E-06 0.00 
SWIMMING 0.03335 + 03 0.00 
INHAL O.e519E+ 03 s . 4 7  
INGEST. 0.4552EC2 0.53 

VEGCi. 0.4559E42 ' 2.53 
MEAT O.6466EG - 0.03 
MILK 02663E.05 0.00 
PERCENT OF THYROID D 3 S E  BY EACH PATHWAY 

100.w 

0.00 
100.00 

100.00 
100.00 
* 99.93 

0.01 
0.06 
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;. . 

2020 
0 
0 

1 
0 
0 

1 
0 
0 

-4  - 

1 
0 
0 

1 
0 
0 

1 
0 
0 

NUCUDE 

TH-230 

NUCUDE 

TH-230 

NUCUM 

TK230 

NUCLIDE 

TH-230 

NUCLIDE 

W2x) 

NUCLIDE 

TK230 

PATHWAY DOSEWMS) PERCENT OF TOTAL PERCENT Of DOSE FROM W NUCUDES 

SUBM AIR 0.6817E-10 0.00 100.00 
SURFACE 0.1335E46 0.m 100.00 
SWIMMING 0.0000E+00 0.00 0.00 
INHAL 0.1683E43 99.41 100.00 
INGEST. 0.8644Ea 0.51 100.00 
VEGR. 0.8638E06 0.51 98s 

MliK 0.504SE09 0.00 0.06 
PERCENT OF BREAST DOSE BY EACH PATHWAY 
PATHWAY WSE(REMS) PERCENT Or TOTAL PERCENT OF DOSE FROM ALL NUCLIDES 

MEAT 0.122sEOo 0.00 , 0.01 

SUBM AIR .O.llWE09 0.00 100.00 
SURFACE 02171E46 0.13 100.00 
SWIMMING 0.-+00 0.00 0.00 
INHAL 0.1-43 99s 100.00 
INGEST. 0.8W4E06 0.51 100.00 

=GET. 0.8638E06 0.51 s.93 
MEAT 0.122SE-09 0.00 0.01 
MILK O M 0 9  0.00 om 
PERCENT OF Wl* D3SE BY EACH PATHWAY 
PATHWAY DOSE(REMS) PERCENT OF TOTAL PERcPzT Of DOSE FROM W NUWDES 

SUBM AIR 0.4663E-10 am 100.00 
SURFAa 0.QlZBEQT 0.00 100.00 
SWlMMlNG 0.0000E+00 0.00 0.00 
I N W  02937E+00 100.00 100.00 
INGESI. 0-E- 0.00 100.00 

VEGET. 0.8641Ea 0.00 99s 
MEAT 0.1226E.09 0.00 0.01 
MILK O . W E 4 9  0.00 0.06 
PERCENT OF S WALL DOSE BY EACH PATHWAY 
P A M A Y  DOSE(REMS) PERCENT OF TOTAL P€RCENT OF DOSE FROM W NUCUDES 

SUBM AIR 0 . e - 1 0  0.00 100.00 
SURFACE 0.f814EQT 0.05 100m 
SWIMMING 0 . m :  + 00 0.00 OM) 
I N W  0.170BE43 98.64 100.00 
INGEST. 02269E05 1.31 100.00 

VEGET. 0 2 2 6 7 E 0 5  1.31 99-93 
MEAT 0.321E.09 0.00 0.01 
MILK 0.1324E.08 0.00 0.06 
PERCENT OF INT WALL DOSE BY EACH PATHWAY 
PATHWAY DOSE(FEMS) PERCENT OF TOTAL PERCENT o f  D3SE FROM ALL NUCUDES 

SUBMAIR 0.3615E-10 0.00 1m.w 
SURFASE 0.7469EQT 0.03 100.00 
SWIMMING O.OOOOE + 00 0.00 0.00 
INHAL 0.1 =E43 M.36 100.00 
INGEST. 03528EOs 15.61 100.00 

VEGET. 0.3426E4 15.60 03.93 
MEAT 0.4859E-08 0.00 0.01 
MILK 02331E.07 0.01 0.06 
PERSENT OF L E R  
PATHWAY D3SEWMS) PERCENT O i  TOTAL PEGENT o f  DOSE FR3M ALL NUCLIDES 

D3SE BY EACH PATHWAY 

SUBK AIR 0.4168510 0.00 100.00 
SURFAZE 0.8163E-07 0.01 103.00 
SWIMMINS 0.ooOOZ t 00 0.00 0.m 
I N K  0.1447EU2 *.4e 1CC.W. 

E G Z .  0.74e3E-05 * 0.51 99.93 
MEAT 0.1051E-08 0.00 * 0.01 
MILK 0.437038 0.00 0.06 

INGEST. 0.748835 0.51 1m.m 



1 
0 
0 

-4  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

NUWDE 

TK230 

NUCUM 

TK230 

PERCENT OF PANCREAS DOSE BY EACH PATHWAY 
PATHWAY DOSE(REMS) PERCENT OF TOTM PERCENT Of DOSE FROM ALL NUCUDES 

SUBMAIR 0.30385-10 0.00 ram 
SURFACE 0.W7EQI 0.43 100.00 
SWIMMING O.OOOCE+00 0.00 0.00 
I N W  0.17llE-W 80.45 100.00 
INGEST. 0.8853E06 0.51 100.00 
VEGET. O.8847E06 0.51 *@ea3 
ME41 0.1255H18 0.00 0.01 1 

MILK O.Sl67E09 0.00 om 
P E R C E N T  OF mmm DOSE EN rn PATHWAY 
PATWAY -(REMS) PERCENT OF TOTAL PERCENT Of DOSE FROM W NUCUDES 

SUBMAIR 0.438oE-10 0.00 100.00 
SURFACE 0.0S75EQI 0.05 100xK) 
SWIMMING 0.0000E t 00 0.00 0.00 
INHAL 0.171 1 EU3 Q9.U 100.00 
INGEST. C.88uE06 0.51 100.00 
VEGET. 0.8847E06 0.51 9 9 s  
MEAT 0 . 1 2 5 5 E 4 9  0.00 a01 
MILK 0.5167HIg 0.00 0.06 

CONTRIBUTION OF EXPOSURE MODES TOW BODY DOSES 
MPOSURE MODE 

SUBM AIR 
SURFACE 
SWIMMING 
I N W  
INGEST. 

VEGET. 
MEAT 
MILK 

MPOSURE MODE 
S U M  AIR 
SURFACE 
SWIMMING 
INHAL 
INGEST. 
VEGc7. 
MEAT 
MILK 

EXPOSURE MODE 
SUBM AIR 
SURFACE 
SWIMMING 
INHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

EXPOSURE MODE 
SUBM AIR 
S U KCACE 
SWlMMlNG 
INHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

SPOSURE MODE 
SUBM AIR 

ANNUM DOSE(REMS) PERCENT OF TOTAL DOSE 
0.5081E-10 0.0000 
0.89Y)Ebl 0m1 
0.1 omE-24 O.oo00 

0.6931EOl 99.m 
0.1880EQ3 02705 
0.1678E-W o m  
92664E.07 o.oo00 
9. 1 WE46 o.ooo2 

DOSES CONTRIBUTION OF EXPOSURE MOOES TO R MAR 
ANNWL DOSE(RcMS) PERCENT OF TOTAL DOSE 

0.3356E-10 0- 
0-6570E.07 O.Ooo1 
0.1 WOE-24 aoooo 

0.6852E41 99.4671 
0.3670E-W 45328 

93668E-W 0.5324 
9.5202EQI om1 

.02142€46 o.OOo3 
CONTRIBUTION OF EXPOSURE MODES TO ENDOST DOSES 

O.7912E-10 O m  
0.1549E06 OIKxx) 
0.1000E-24 OMXX) 

0.851 9E + 00 99.4613 
0 . 4 e 4 2  0.5327 

9.455QE42 *os323 
D.6466E46 o.ooo1 

0.- 

ANNUAL WSE(REMS) PERCENT OF TOTAL DOSE 

CONTRIBUTION OF EXPOSURE MOOES TO THYROlD DOSES 

0.681 E-10 O.oo00 
0.1335506 0.4189 
0.1 OaE-24 0 . m  

ANNUAL DOSE(REMS) PERCENT OF TOTAL DOSE 

0.1 W E 0 3  99.4104 
O W E -  0.5107 

-0.8S38E-a * 05104 
9).122!5E49 o.ooo1 

9.5045E-(k 0 . m  
CONTFUBLMON OF Mp3SURE MODES TO BREAST DOSES 

0.1109E-09 0m1 
ANN'JAL D3SEWMS) PERCENT OF TOTAL D3SE 



2020 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

i 

- 

SURFACE 
SWIMMING 
INHAL 
INGEST. 

MGET. 
MEAT 
MILK 

EXPOSURE MOM 
SUBM AIR 
SURF ACE 
SWIMMING 
INHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

MPOSURE MODE 
. SUBMAIR 

SURFACE 
SWIMMING 
NHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

EXPOSURE MODE 
SUBM AIR 
SURFACE 
SWIMMING 
INHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

DBOSURE M3DE 
. SUBM AIR 
SURFACE 
SWIMMING 
INHAL 
INGEST. 

VEGET. 
MEkT 
MILK 

EXPOSURE MODE 
SUBM AIR 
SURFACE 
SWIMMING 
INHAL 
INGEST. 

E G S .  
M 3 T  
MILK 

0.21tlEOCI 0.1282 
0.loooE-24 O.ao00 

0.1683E43 99312 
O W E 0 8  0.5105 

' 0 . 8 6 3 8 E a  0.5101 
9.1225E49 o.Ooo1 

9.5045E09 0.0043 
DOSES COHTRIBUTION OF MPOSURE MODES TO T U L *  

ANNUAL DOS€(REMS) PERCENT OF TOTAL DOSE 
0.4663E-10 O.oo00 
0.01 =E47 0.- 
0.1000E-24 0.- 

020nE+W WOOQI 
O M 4 6  0.0043 

9.864 1 E 4 6  o.ooo3 
9. 1226Ea o.oo00 

9.5047E4Q o.oo00 
 BUTI ION OF DBOSURE MODES TO S WALL OOSES 

0.3992E-10 0.0#10 
0.7814507 0.(#51 
0.1 000E-24 O.oo00 

ANNUAL DOSE(REMS) P E R C M  OF TOTAL DOSE 

O.lfOBE43 gs.6447 
02269E-05 19101 
'02267E45 1.3092 
9.321 6E49 o.ooo2 

9.1324E48 0.0tm 
CONTFUBUTION OF EXPOSURE MODES TO INT WALL DOSES 

ANNUAL DOSE(REMS) 
0.381 5E-10 O.oo00 
0.7469E-07 0.0340 
0.1000E-24 O.oo00 

PERCENT OF TOTAL DOSE 

0.1853E43 84.3565 
0.3428E44 15.6094 

9.3426E44 15.5981 
9.4859E08 0.0022 

92001E47 0.0091 
D3SES CONlRBUION OF EXPOSURE MODES TO UVER 

ANNUAL DOSEmMS) PERCENT OF TOTAL DOSE 
0.41 68E-10 O.oo00 
o.8imEm 0.0056 
0.1 OOOE-24 O.oo00 

0.1447E42 99.4794 
0.7488E45 0.51 50 
q.7483E-05 05146 
T).1061E48 o.ooo1 

9.43ME48 o.ooo3 
CONTRlBUTlON OF EXPOSURE MODES T O  PANCREAS DOSES 

ANNUAL D O S E W S )  PERCENT OF TOTAL DOSE 
0.3a38E-10 0 . m  
0.5947E-07 0.0346 
0.1 OOOE-24 O.oo00 

0.1 71 1 E 4 3  99 4508 
0 . W E - 0 6  0.5146 
Yl.8847E-m 0.5143 
'0.1WE49 0.m1 

-0.S167E49 0 . m  
COh7RIBLITlON OF EXPOSURE MODES T O  KIDNEYS D3SES 

0.4380E-10 0.0033 
0.8575E-07 0.DzSE 
0.1000:-24 C.0033 

ANNUAL DOSE(REMS) PE32EhT o f  TOTAL DOSE 

0.171 lE33 os 5 s  
0.88535C6 0.516 
-0.8847E-06 c.5143 



t. i .  ;I. t i  . . 
.) 

.. 0 MEAT 
0 MILK 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
ONUCUDE WBODY 
KIDNEYS 

TH-230 
-4 1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9.1255Eo8 o.ooo1 
9.5167E09 o.oao3 

TOTAL DOSE TO EACH ORGAN THROUOH A l l  PATHWAYS 
ORW DoSE[RuJIS) 

W BODY O.(IosOEol 
R M 4 R  0.6BBOE01 
ENDOST o.wwE+m 
T-0 0.1-03 
BREAST 0.1-03 
WL* O S 3 7 E + o e )  
s w w  0.1732€03 
w WALL 021mE43 
U M R  0.1454E42 
PANCREAS 0.1720E03 
KIDNEYS 0.17aEU3 

cx)NTRI6UToRs TO ORGAN DOSES 
PERCENT 

RMAR MOOST THYROlD BREAST VUL* S W A U  I N T W W  LIVER PANCREAS 

ioo.#~x) 100.m 100.m ioo.oom ioo.ooo~ 1oo.oo00 100.oo00 im.oo00 ioo.oom ioo.oo00 ioo.oooo 
ANNUAL DOSES(R€MS) 

NUCLIDE ORGAN DOSE U4XJMUM LOCATON 

w230 W BODY 0.6950EQ1 12 6 
TK230 RMAR 0.6889EOl 12 6 
TU230 ENDOST 0.8564E + m 12 6 
lH-230 THYROlD O.lm3EU3 12 6 
TKPO BFIEAST 0.1693E03 12 6 
fK230 vu* 02937E+#1 12 6 
TU230 S W U  0.1732E03 12 6 
TU230 INT WALL 021ME43 12 6 
ma0 LNER 0.1454E42 12 6 
m230 PANCREAS 0.1720EU3 12 6 
TH-230 KIDNEYS 0.1720E-03 12 6 

COLUMN Row 
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OFTlON 
6Cnl OPTION -0.1 .O.O.O..O.O.O, 

GRID 
UPO=O,NSTB- 1,HnB- 1.NIJTB- l.TSUBB= 1.O.GSFAC-0.5 &END 

U 8 I D  NRL-6,NRU - 16JDISi - 5 0 ~ , 5 0 0 . 7 5 0 , 1 ~ . 1 ~ , 1 ~ ,  
la. 15oo,l62!s,im,l~,~.~,~.~ BEND 

PLUME iUSE 
&PLUM PR-0.0 E N D  

ME7EOROLOGICK DATA 
&METE UD - 1OW.RR- lC2.TA- 285.0 &END 

PHY9c;U S A C X  DATA 
1 
WHYS PH-0.0 h p ( D  

WlNO mECUENCY DATA 
STAR 
DEFAULT 
RAMONUCUDE DATA 
1 
6R4DI NUC=7K232'.ISCL=Y&UD= 1.O,REL=3.5 &END 
AG OAfA 
&AGO1 ~ - ~ . O , O , ~ . O , ~ = ~ . O , O , ~ . O , ~ - ~ , O , ~  &END 
AG ARRAYS 
FILE 23FARMADAT 
SKIP 5 
USER 
(166) 
(BFtO.0) 
POPULATION ARRAY 
FILE 24POPADAT 
SKIP 3 
USER 
Fe0Q.W 
COMMENTS 
ACclDEF4-l scP(Aw0 FOR BUG. 63 WTnI 109L FIEWSE 
DOSE CALCULATED AT 1200 MRERS 
U.S. DOE FEED MATEWALS PRODUCTlON CENTER 
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2020 

0 

0 
0 

1 0.058 2.57 131 200 1.00 1.49 0.01 0.77 
2 0.029 1.46 0.00 1.19 in 1.0 0 . n  0 . n  
3 0.016 0 .n  0 .n  0 .n  0.99 0.83 0 . n  0.n 
4 0 . m  0.89 1.00 251 0.04 0 . n  0 . n  0 . n  
s 0.041 1.05 1 . s  0 . n  1.m 0.83 0 . n  0 .n  
6 0.060 1.14 257 1.16 I.= 1.01 0.n  0 . n  
7 0.033 1.62 1.00 1.m 1-32 101 0 . n  an 
(1 0.030 0.n 0.00 217 1.58 la0 an a n  
10 0.056 1.35 is 1.49 1.80 1.m 0.01 0.77 
11 0.478 257 243 1.88 1.63 1.13 0 . n  0 . n  

13 0.108 1.86 203 2.43 1.62 121 o n  an 

0 0.038 1.92 ZW 1.67 210 1.17 0.94 O.n 

12 0.08, 1.45 225 1.40 l.W 1.16 0 . n  O.n 

14 0.103 1 9  1.90 1.60 1.30 1.03 0.79 0.n 
15 0 . m  1.02 201 233 1.M 1.14 0.82 
16 0.117 283 2 4  298 1 2  1.58 Om 0.n 

FAECUENClES OF WlND DIRECTIONS AND TRUE-AWGE WlND SPEEDS 
WIND DIRECTIONS ARE NUMBERED COUNTERUOCXWlSE STARTING AT 1 FOR DUE NORTH 

WIND TOWARD FREQUENCY WIND SPEEDS FOR EACH STABIIJlY ClASS 
(METERS/SEC) 

A 8 C D E F G  

1 0.058 257 257 235 283 219 0.00 O.n 
2 0.029 158 0.00 1.67 1.06 1.52 0.n  an 
3 0.016 0 . n  a n  0.77 1 s  0 s  0 . n  an 
4 0.020 1.13 13 257 0.98 0.n an a n  
5 0.041 1.6 205 a n  1.4 am 0 . n  an 
6 0.06Q 1.80 257 1.n 222 1.3 a n  an 
0 0.030 0 . n  aoo 201 223 1.n 0.n 0.n 
8 0.- 2 s  aat 234 271 1.m 122 o.n 
10 0.056 241 810 252 252 1s am 0.n 
11 0.m 257 27s zm 248 1.85 a n  0.n  
12 0.044 1.w 3.05 247 273 1 . ~ 7  a n  0.n 
13 0.108 283 209 3.57 278 203 0.n an 
14 0.103 253 257 232 239 1.54 0.82 0.n 
1s 0.120 257 2s 3.10 222 1.72 CIS an 
16 0.1 17 297 288 3.19 280 W 0.86 0 . n  

7 0.033 212 1.36 257 201 1.41 0.77 0.77 

0 
1 ESTIMATED RADIONUWOE CONCENTRATIONS 
0 A R E A  NUCUDE AIRCONCEN DRYDEPRATE WETDEPRATE GNDDEPRATE EFFm 
RATE 

WlND TOWARD DISTANCE 

0 

WlND MRECfK)NS ARE NUMBED COUNTERCLOCKWSE STARnNG AT 1 FOR DUE NORTH 

(PCI/CM-a (PCI/CMT/S) m/(=M-/s) (pcvml-/s) W/S) 

(M-1 

1 la00 w232 3.21 E47 1 .85EOB 299E-W 2 1 4 E a  6.14€+03 
1 1300 w232 280E47 1.61 E4B 2 7 5 E a  1.89E-08 6.13€+03 
1 1400 Tn-232 247E47 1.42E4B 255E09 1.68Ea 8.12E+03 
1 lsm Tu232 2.19E07 126E.08 237E-W 1 .5OEa 6.11E+Q3 
1 1625 w232 1.91E47 1.lOEUE 2 19E-W 1.32Ea hlQE+03 
1 1700 TU232 1 .TIE47 1 .a48 209E-W lZ3E48 &WE+03 
1 l8CU TU232 1.61 E07 9.26E09 1.97E-W 1.12E-08 6WE+03 
1 2OOo w232 1 .%E07 7.73609 1.76E-W 9.5OE-W 6.07E+03 
1 2200 Tn-232 1.14E47 6.59E09 1.6QE-W 8.19E49 6.06E + 03 
1 2500 w232 9.23E48 5.31E-W 1 .NE49 6.72E-W 6.04E + 03 
1 5ooo TH-232 3.15E48 1 .82E-W 6 . U - 1 0  2.50E-W 5.9OE+.03 
2 12W TU232 2.11E07 121E48 1.SBE-W 1.41E08 299E+Q3 
2 1300 TU232 1 .ME07 1.06E48 1.03E49 124E48 298E+03 
2 1400 TU232 1 .=E47 9.33E49 1.69Ea 1.10E48 2!BE+03 
2 w232 1.44E-07 8.28E-W 1 .-Ea 9.86E-W 297E+o3 
2 ;gr*l TU232 1.26E47 723E49 1.45E-W 8.68E-W 296E+W 

-+03 172 2 1700 TH-232 1.16E47 6.70E49 130E09 8.08E-W 
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8 
8 
8 
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8 
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9 
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10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
11  
1 1  
1 1  
1 1  
1 1  
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 

l 7 W  
1000 
2mo 
z m  
2500 
so00 
1300 
1300 
1400 
15W 
182S 
1700 
1800 
3ooo 
2200 
2500 
so00 
1200 
1300 
1400 
1x0 
1825 
1700 
1800 
2ooo 
2200 
2500 
XKX) 
1200 
1300 
1400 
ls00 
1625 
l 7 W  
1800 
2ooo 
2200 
2500 
5ooo 
1200 
1300 
1400 
1x0 
1625 
17W 
1800 
2Ooo 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
am 
2200 
2500 
so00 
1200 
1300 

m232 
w232 
Tu232 
n+232 
m232 
ma2 
m232 
m232 
TH-232 
TH-232 
TH-232 
m232 
TH-232 
w232 
TH-232 
m232 
m232 
Tu232 
TH-232 
TH-232 
TH-232 
TH-232 
m-232 
Tu232 
ma2 
w232 
TH-232 
m232 
Tu232 
m232 
Tu232 
TH-232 
m232 
tK232 
TH.232 
lH-232 
Tu232 

Tu232 
m232 
Tu232 
Tu232 
Tu232 
Tu232 
Tu232 
m232 
Tu232 
Tu232 
Tu232 
TH-232 
Tu232 
Tu232 
Tu232 
Tu232 
fK232 
w232 
Tu232 
fK232 
m232 
Tu232 
TK232 
TK232 
TK232 

1.1- 
1.01EOI 
a 4 0 E a  
7.15EU8 
5.7SE48 
1.91E08 
1.77EJr 
1.54507 
1.36E47 
12OEU7 
1 .WE47 
9.74E08 
0.83E48 
7.36E58 
627E48 
5.05E48 
1.71 E08 
3.73E47 
3 z E m  
2sEm 
2%- 
221 E47 
204E47 
1 .=E47 
1 .WE47 
131EQI 
1 .osEQI 
3.49E48 
8.- 
7.76E47 
6.81EQT 
6.01 E47 
523E47 
4.84EQ7 
4m47 
3.62Em 
3.08EOI 
247E47 
8.07E-W 
1.1s- 
1 .OOE46 
b80E47 
7 . n E 4 7  
6.76- 
625E47 
5.6sE47 
4.6aE47 
3.98E47 
3.19E47 
1 .ME47 
1 .ma 
8.99EQI 
7.89E47 
638E47 
6.WE47 
5.63E47 
5.09E47 
423E47 
3.60EU7 
2 8 9 m 7  
9.61E4B 
1.08EG 
9.39E07 
8.25E47 
7.30E47 

6.42E00 
5.82E4Q 
4.WEQO 
4 . 1 1 E a  
3.31E00 
l.lOE00 
1 
8.87H)o 
7.81 E00 
6.93EQO 
&ME49 
5.61EOS 
5.GBE49 
424E# 
3.61 E a  
2 9 1  E 4 9  
9.83E-10 
215E.08 
1 .ma 
1.65E.08 
1.46EOB 
l27EOB 
1.17E48 
1.06E-W 
8.84E49 
7.52E09 
L04E49 
201 EQO 
5.14E08 
4.47E-W 
3 . m -  
946E48 
3.01 E.08 
278E48 
252€46 
208E.08 
1 .ma 
1.42E48 
4.65EOS 
6.64E.08 
5.nE-W 
5.06E48 
4.47E-W 
3.89E48 
3.60E48 
325E48 
270E46 
229E-W 
1.84E-W 
6.04E49 
5.94E.08 
L17E48 
4.54E-W 
4 . e -  
3.50E48 
324E48 
233E48 
243E48 
2m48 
1 .=E48 
S U E 4 9  
6.20E-W 
5 . e -  
4.75E48 
4.20E-W 

1.22E00 
1.15EQO 
1 .ma 
9.31 E-10 

3.ME-10 
1.7VE00 
1 .bsEoD 
1 . = E a  
1 . e o 9  
1.31 E00 
12SE39 
1.:8E49 
1 .%E49 
9 . e - 1 0  
8.44510 

3.14Eo9 
289E49 
2w09 
2 4 9 E a  
-49 
2 7 9E# 
206E49 
1 .=E49 
1 .a49 
1 .ma 
7.09E-10 
4.91 E49 
4 5 1 E a  
4.17Eo9 
3.ma 
3J6Eo9 
340Eo9 
3a€o9 
205€49 
258E49 
226E49 
1 .ma 
6.06Eo9 
551EQB 
s.14€49 
4.nE49 
4.39E49 
4.18E49 
3.94.509 
3.51 Eo9 
3.18E49 
2 m 4 9  
131E49 
6.73E49 
6.19E49 
5.73E49 
532EQ9 
4 S E 4 9  
4.67E49 
4.40€49 
3.93E49 
3.m- 
3.12E49 
1.49E49 
7.30E49 
6.71E49 
621E49 
S.nE49 

a I ~ E - I O  

4.1 1E-10 

7 . w -  
6-wEOo 
W E -  
%WE09 
4.12EcO 
1.49E00 
1 a E 4 8  
1 .OEa 
9.34E39 
b38E39 
7.37E49 
6.88E49 
U S E #  
5.3OEOo 
4.m- 
3.75EOo 
1 .39EQO 
246E48 
2 1 6E48 
l O t E 4 8  
1.71E.08 
1JOE-W 
139E-W 
127E48 
1 .ma 
920Eo9 
7.5 1 E09 
2m00 
5.63E.08 
4 s -  
4.3E-W 
3.85E-W 
m.08 
3.12E.OB 
-46 
237Ea 
uI3E.08 
l.esE.08 
sm49 
724E.08 
6.33E.08 
3.50E.08 
4.9s- 
433E08 
4.02E4B 
=E08 
3.05E-W 
2 6 1  EOB 
212E48 
7.3!5€49 
6.61 E48 
5.mE-W 
5.12E-W 
4SSE-W 
3.99E-W 
3.71E-W 
3.37E48 
283E08 
243E48 
1.98E-W 
7.a2E49 
6.S3EOB 
Lo7EuE 
-48 
4.78EoB 

3.1SE+03 
3.14€+03 
3.13€+03 
3.12€+03 
312E+03 
3.03€+03 
4.ooE+Q7 
=+a 
3.QBE+03 
35+03 
3.9BE+a 
3.97E+a3 
3.97E+03 
-+a 
3.95E+43 
3.94E+03 
3.87E+03 
5.87E+a 
5.86E+03 
5.8E+03 
583E+03 
5.62E+a3 
5.82€+03 
5.81E+03 
5.7BE+a 
5.78E+o3 
5.76E+03 
5.61E+a 
aooE+Q? 
I.=+= 
7.%E+a 
7.92E+03 - 
7mE+03 
7sE+03 
7SBE+m 
7.82E+m 
7.80E+03 
7.76€+03 
7.44€+03 
Q S E + 0 3  
9.49E + 03 
9.46E+a 
9.42E+03 
939E+03 
9.37E+03 
9.34E + 03 
929E+Q? 
926E+03 
922E+03 
MOE+03 
l . l l E + W  
l.llE+04 
l . l l E + W  
l.loE+o4 
l.lM+04 
1.10E + 04 
l.loE+o4 
1.09E+W 
l.WE+W 
1.09E+W 
1.05E+W 
1.05E+04 
1.05E+W 
l.ME+M 



0 TOTAL MEAT CONSUMPTION (KG PE3 YWR) 0.144QE+ 10 
0 TOTAL MEAT PRCDUCTON (KG PER YEAR) 0.324QE + 08 
0 TOTAL MIK CONSUMPTICN (uTF1sIyErw) O.l!3WE+ 10 
0 TOTAL MIK PRCDUCTlCN (uTERs/YEAR) 0.6806E+09 
0 TOTAL VEGETABLE FOOD CMJSUMPTION (KG Z 3  ''Z4 O M *  10 
0 TOTAL MGETAELE FOCD PAOWCEO (KG P53 "5W 027OSE+OO 

0 ENVIRONMENT& DECAY CCNSTANT-SURFACE (PER DAY) 0.0000E +oo 
0 ENVlRONMENfAL DECAV CCNSTM-WATER (PER MY) O.OCCQE+00 
0 
0.5000E-05 
0 
0.1600E-05 
0 
0.5300E-02 

0 
0.3XX)E43 

\ 
1 OF INPUT DATA FCR NUCXE 74-22 
0 RADK3AcfM: DECAY CONSTANT (PER MY) 0.13SOE-12 

AMRAGE FRACnCN OF ANIMAL'S WLY INTAKE OF NUCUOE 'NHICH ApPc5IPS IN EACH L OF MILK @AYS/U 

FRACTION OF ANIMAL'S DAILY INTAKE OF NUCUDE Wlcil APPEARS IN ECH KG OF FLESH @AYS/KG) 

CONCENTRATICN FACTOR FOR UPTAKE OF NUCUDE FROM SOIL K)cI PASURE AND FORAGE 

(IN PCl/KG DRY WEIGHT PER PCI/KG DRf SCIL) 
CONCENTRATION FACTCR FOR UPTAKE OF NUCtlDE FROM SOIL BY E D 1 U  PARTS OF CROPS 

(IN PCI/KG Wn WEIGHT P W  PCI/KG DRY so14 
0 GI UPTAKE mACTlON (INHNATION) W E 0 3  
0 GI UPTAKE FRACTlCN (INGESTION) 0.2COOEU3 
0 PARTlctE Sm (MICRCNS) 0.1 #XJE +01 
0 SOLUBllrn CLASS Y 
0 DOSE CONVERSION FACTORS 
0 ORGAN I N W T l O N  INGESTlON SUBMERSION IN AIR SURFACE MPOSURE SUBMERSION IN 
WATER 

(REMS/MICROCUW(REMSVRE)  (REMSCUBK: cM/ (FIEMSSQWRE cM/ CREMS-CUBIC 
m/ 

MICROUJWE-HR) M M E H R )  MCROCURIEHR) 
0 

W BODY O.llSE+O) 02T3E+01 oaimi 093iK04 0-43 
RMAR 0.148E+04 QsssE+Ol 0.445E41 0=* a112E43 
ENDOST O.lBSE+OS a6BSE+Q2 a119E+Oo Q138HxI -E43 
THYROID -+01 Q448EOZ 0.101€+00 ailam 0256E43 
BREAST O P R + O l  0.466Ee 02z9E+Oo OablE43 0-43 
W L '  0.348E+04 0.463E02 a682E41 0.780Eo) 0.1 72Ea 
S W U  0.131E+01 O.S?3€02 0.569E41 0 . e -  0.1 &E43 
INT WAIL 0.140E+01 0.853€41 0.538EOl as i sa  I 0.136E43 
UvEa 0.805E+01 0.190E41 0.600E41 0.686EOI 0.1 51 E43 
PANCREAS O.l32E+01 0.229E42 0.424E41 a4BsEa 0.1 m43 
KlDNMS 0.131E+01 026E42  0.641E41 a n s a  a i a E a  

1 CoNcmnoNs AND INTAKE RATES FOR ~ ~ 2 3 2  
O A R E A  AIR CONCENTRATION GROUND CONCENlRATloIJ HGESTION INTAKE INHAUTlON 
INTAKE 

(CURiES/CUBIC METm (CURIES/SOUARE METER) (PU/YE4R) (PCIPW) 
DIRECTION DISTANCE 

(METERS) 
0 

1 1200 0.321E-12 0.6nE48 0.355E+04 02SIE+04 
1 1300 0mE-12  0.595E-08 0313E+04 0.22!jE+04 
1 1400 0.247E-12 0.529E43 0270€+04 0.198E+04 

1 1MS 0.191E-12 0.417E.08 0.219E+04 0.154E+04 

1 Is00 0.16lE-12 0.354E.08 0.1a6€+04 0.129E +04 
1 2Doo 0.134E-12 0.3WE-08 0.157E+04 0.108E+04 
1 2200 0.114E-12 0.258E-08 0.136E+04 0.919E+03 
1 2 3 0  0.923E-13 0.212E4?8 0.1 11E t 04 0.741 E + W 
1 so00 0.31 SE-13 0.788E.09 0.414E+43 OWE+03 
2 1200 021 1E-12 0.445E-08 0.234E + 04 0.169E+04 
2 1300 0.184E-12 0.392E.08 0.2C6E + 04 0.148E+04 _ _  
2 1400 0.162E-12 0.348E.08 0.183E + @a 0.130E+W 

O.IME-12 0.31 1 EQ8 0.163E+04 0.116E + 04 
0.126E-12 0.274E.08 0.144E+04 0.101E+04 

1 ls00 0219E-12 0.473E.08 0248E + 04 0.176E +04 

1 1700 0.1m-12 0.388E.08 0.204E+04 0.14=+04 

176 2 1500, 
2 q 2 S 5 q  



2020 
8 162S 
8 17W 
8 1800 
8 xxx)  
0 2200 
8 2500 
8 XXXJ 
9 1200 
9 1300 
9 1400 
9 1500 
9 1825 
9 1700 
9 ls00 
9 2mo 
9 22#) 
9 2500 
9 so00 
10 1200 
10 1300 
10 1400 
10 1500 
10 1825 
10 17W 
10 1800 
10 2mo 
10 2200 
10 2500 
10 so00 
11 1200 
11 1300 
11 1400 
11 ls00 
11 1625 
11 1700 
11 la00 
11 a#x, 
11 zpoo 
11 2500 
11 5ooo 
12 1200 
12 1300 
12 1400 
12 1500 
12 1625 
12 1700 
12 1800 
12 2Ooo 
12 2200 
12 2500 
12 so00 
13 1200 
13 1300 
13 1400 
13 1500 
13 1625 
13 l7W 
13 le00 
13 2Ooo 
13 2200 
13 2500 
13 so00 
14 1200 

14 e19- 14 +!q 

0.121 E- 12 
0.112E-12 
0.101 E-12 
0.WE-13 
0.71 5E-13 
O.57SE- 13 
0.191 E-13 
0.1 TIE- 12 
0.1 !%E-12 
0.136E- 12 
0.120E- 12 
0.10SE- 12 
0.974E-13 
0.883E-13 
0.7XE-;3 
0.627E-13 
0.5QSE-13 
0.171513 
0.373E- 12 
0.325E-12 
0.286E-11 
O.253E-12 
0.221 E-I2 
0.204E-12 
0.185E-12 
0.154812 
0.131512 
0.105E-12 
0.349E-13 
0.893E-I2 
O.776E-12 
0.681 E-12 
0.601 E-12. 
0.523E-12 
0.-12 
0.437E-12 
0.362E-12 
0.3UBE-12 
0.247E-12 
0.807E-13 
0.1 1 SE-11 
0.1 WE-1 1 
0.880E- 12 
O.777E-12 
0.676E-12 
0.6ZE-12 
O.%E-12 
0 . m - 1 2  
0.398E-12 
0.31 9E-12 
0.105E-12 
O.1WE-11 
0.899E-12 
0.789E-12 
0.698E-12 
O.609E-12 
0.563E-12 
0.SE- 12 
0.423E-12 
0.36UE-12 
ODE-12 
0.961 E-13 
0.108E-11 
0.939E-12 
0.825E-12 

0.25QEa 
0.241 E48 
O.POE48 
0.185EG 
0. : 5 9 E a  
O.13OE48 
0.471 E00 
0.3t7Ea 
0.332E48 
0S5E08 
0264E48 
O232E48 
0.21 6E08 
0.198E08 
0.167E08 
O.lUE43 
O.llSE43 
0.440EUB 
0 . m -  
0.682.E- 
0.604E08 
0.538E08 
0.473Ea 
Q440E48 
0.401E08 
0.337E48 
029OE08 
O M E Q B  
0.858Ea 
Q17aE47 
Ql55E47 
Q137E47 
0.121E-m 

Q985Eo8 

0.747E08 
0.64E08 
0.519E08 
0.1BOEa 
0.229E47 
O l D o E Q I  
0.176E47 
0.156E47 
0.137E-07 
0.127Eu7 
QllsE47 
0.981E43 
0.823E- 
0.668E43 
0-48 
0.209E-07 
0.183E47 
0.161E47 
0.144E47 
0.126E47 
0.117m7 
0.106E47 
0.892E48 
0.766E48 
O.623E48 
0.221E48 
0219E-01 
0.192E47 
0.1 @E47 

ai- 

a=- 

0.136E+04 
O.l27€+04 
O.l13E+04 
O.S72E+Q3 
- 0 . a E  +03 
0.683E+43 
0248E+43 
o.i-+oI 
0.174€+04 
a i s + o )  
Q139E+04 
O.lPE+04 
0.114€+04 
Q104E+04 
0.878E+43 
0*75EE+43 
0.622E+43 
0231E+03 
0.40E+04 
0.358€+04 
0317€+04 
0.203E+04 
024BE + 04 
W l E + 0 4  
0.21 1 E +04 
0.1m+04 
0.152E+04 
0.125E+ 04 
Q451E+03 
O.S33E+04 
0.815E+04 

am8€+04 
Q55BE+W 
Qs18E+O4 
Q47oE+o4 
0.3B3E+04 

0273E+04 
O S 7 E + O 3  
O.l2oE+05 
0.105E +05 
QQ25E+04 
0.821E+W 
0.710€+04 
0.666E+04 
0.605E+04 
OsosE+04 
0.432E+04 
0.351E+O) 
Q122E+04 
O.llOE+OS 
0.360E+W 
0848E+OS 
0.7SE+ 04 
0.662E+04 
0.614E + OS 
0.559E +04 
0.469E+OS 
0.402E+04 
0.327E +04 
0.116E+04 
0.1 15E+05 
0.101E+c5 
0.89OE+04 

Q~IQE+O~ 

a w + w  

0.969€+03 
0.8%€+03 
0.812€+03 
O.U7SE+43 
0.574€ +a3 
0.431 E + 43 
0.153€+43 
Q142E+04 
0.124E + 04 
Q100E+O4 
O.oglE+03 
4844E+a3 

0.709E+a3 
0.591 E + 03 

a=+= 

asME+a3 
a4o6E+m 
ai=+a 
0.3OoE+04 
0281E+04 
QPOE+04 
O a 3 E + 0 4  
QlzTE+04 
Q164E+04 
'0.14a€+04 
0.123E+04 
O.lOsE+04 
0643E+Q3 
OalE+03 
0.71=+04 
0.623E+04 
O S 7 E + O 4  
Q483E+O4 
0.420€+04 
Q388E+M 
0351E+04 
029lE+04 
0247E+04 
Q198E+04 
0.648E+43 
0.9266+04 
OBD5E+04 
QT#IE+04 
0&4€ + 04 
O S 3 € + 0 4  
0502E+04 
a454€+04 
0.378€+04 
0.320€+04 
0256E+04 
o.a43E+w 
0.829E+04 
Q722E+04 
0.634E + 04 
0.561E+04 
0.489E+04 
0.452E+04 
0.409E + OS 
0.340E + OS 
0289E+04 
0.232E+04 
0.772E +a3 
0&65E+04 
O.754E + 04 
0.662E +04 



2020 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

NUCLIDE 

1x232 

NUCUDE 

1x232 

NUWDE 

1x232 

NUCUD€ 

m232 

NUCUDE 

lH-232 

NUCUDE 

ma2 

?ATHWAY DOSE(R€MS) PERCENT OF TOTAL PERCENT OF DOSE FROM W NUCUDES 

SUSM AIR 3.1024EOB 0.m 1m.m 
SURFACE J319E05 0.01 1m.m 
WMMlNG :.L̂ XE + 00 0.00 0.00 
INHAL O-CSE31 9Q.n 1m.m 
INGEST. W # E *  0 a  r a m  

MGE~. a s m a  0.22 .m.m 
MEAT 0.7624E43 0.w 0.01 
MILK 43138E47 0.00 0.08 
PERCENT OF BREAST 00% BY EACH PATHWAY 
PATHWAY DOSE(=!) PEiiCENT CF TOTAL -€Nl OF OOSE FROM W NUCUDES 

SUBMAIR 023G8EOB 0.m 1m.m 
SURFACE 45230E05 0.02 1a.m 

H W  021QZEol 89.71 l a m  
SWIMMUG 0.0000E+m 0.00 o#) 

INGEST. 05585E04 0.27 100.00 
MGET. QSSglE04 . o n  . 99.m 
MEAT aTg3oEoB 0.00 a01 
MILK 0.3265E47 . 0.00 0.m 
PSCENT OF WJL. DOSE BY EACH PATHWAY 
PATHWAY DosE(REMS) PERCENT OF TOTAL PERCENT CF DOSE FROM W NUCUDES 

SL'BMAIR 0.6893Ea 0.00 irn.00 
SURFACE 0.1 %2Ea 0.00 1m.m 
SWlMMlNG QOOOOE+00 0.00 0.00 
INHAL 03mE+02 1m.m 1m.m 
INGEST. 0.5559E04 am 1m.m 

VEGR. a s s -  0.00 39.93 
MEAT 47879Eo8 0.00 . 0.01 
MILK 0.32UG07 0.00 *a06 
PERENTOFSWALL DOSEBYEACHPATHWAY 
PATHWAY DOSE(REMS) PERCENT O f  TOTM PERCENT OF DOSE FROM WNc#xIDEs 

SUBMAIR W 4 4 E 4 9  0.00 100.00 
SURFACE 0.1301Ea 0.01 1m.m 
SWlMMlNG QOOOOE+m 0.00 aw 
INHAL ~ 1 2 1 2 ~ 0 1  59.43 1m.m 
INGEST. 0 . e -  0.56 irn.00 

MGET. Q6BmE04 0.56 99233 
MEAT QS144EoB 0.00 0.01 
MILK aumm 0.00 0.06 
PE- OF N T  WAl l  DOSE BY EACH PATHWAY 
PATHWAY DOSE(REMS) PERCENT OF TUTAL PERCENT OF DOSE FROM All NUCLIDES 

SUBMAIR 0.5431E49 0.00 1m.m 
SURFACE 0.1230Ea 0.01 1m.m 
SWlMMlNG QOOOOE+m 0.00 0.00 
INHAL 0.1299E01 92.68 1m.m 
INGEST. 0.1024Ea 731 1m.m 

M G R .  0.1424Ea 7.30 99.93 
MEAT 0.1 WE46 0.00 0.01 
MILK 0.5979E46 0.00 0.06 
PERCENT OF UVER DOSE BY EACH PATHWAY 
PATHWAY DOSE-) PERCENT Of  TOTAL PERCEKT OF DOSE FROM ALL NUCLIDES 

SUBMAIR 0.6058E49 0.00 1oo.m 
SURFACE 0.1372E45 0.00 1w.00 
SWlMMlNG 0.0000E + 00 0.00 0.00 
INHAL 0.74S7E-01 99.69 1w.m 
INGEST. 0.2281 E43 0.30 100.00 
VEGD. 02279EU3 . 0.30 . 99.93 
MEAT 0.3233E- . 0.00 0.01 
MU< 0.1331 Eo6 0.00 . 0.06 180 



2020 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

SURFACE 
SWIMMING 
INHAL 
WEST. 
VEGR. 
MEAT 
MILK 

, 
ExposURE MODE 

SUBM AIR 
SURFACE 
SWrMMlNG 
NHAL 
INGEST. 

VEPJET. 
MEAT 
MILK 

MPCSURE MODE 
SUBM AIR 
SURFACE 
SWIMMING 
INHAL 
INGEST. 

MGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM Aw 
SURFACE 
SWUAMMG 
mHu- 
ffiEsT. 
MGO. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWIMMING 
HHAL 
INGEST. 

VEGn. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWIMMING 
INHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. 
Evz% j.. 

a523oEo5 0m48 
aiooo~-24 QOOOO 

02102EO1 99.7wa 
OSSSEU4 42664 

9.5581 € 4 4  o a s 2  
.IX7330E4B *aooDo 

-E47 *0m02 
CONTRIBUTii CF SPOSURE MODES TO W L *  

ANNW DOSE(REMS) PERCENT OF TOTAL DOSE 
0.6893E49 
Q1582Ea Olxloo 
0.1WOE-24 QOOOO 

-+a2 99sQGa 
Os55EE4M 0 . m  
9.55sEU4 am 
U78f9Eo8 0.- 

W3244E47 * Q o Q x )  
CoFmuBUnoN OF MPOSURE MODES TO S WALL DOSES 

0.57- 0.W 
a1301H# 0.0107 
0.1 OOOE-24 QOOOO 

ANNUAL DOSEWUS) PERCENT OF TOTAL DOSE 

a1212E41 99.429 
0.8815E04 053b 
U687oE44 *45635 
9 4 - 0 8  ami 

U4012EQI aoO03 
COMRlBuTicN OF MPOSURE MODES TO INT W W  DOSES 

0.5431E09 Qoooo 
41230Ea 0m68 
QlOOOE-24 QQQKl 

mw-(REMs) PERCENT OF TOTAL DOSE 

Q 1 2 m 3 1  a25823 
7- 

TLlrn4li-02 : -7- 
9.149EOd m o  

-46 *0m43 
DOSES CONlRiBufloN OF MPOSURE MODES TO UMFI 

ANNWL DOSE(REMS) PERCENT OF TOTAL DOSE 
a605BEo9 aoooo 
a i m *  m a  
a I O O O E - ~ ~  QOOOO 

0.74S7EO1 99.8832 
0281E43 0- 
9-43 03048 
9.323337 aoooo 

U1331EQ8 a m  
CONTRlBUTlON O f  MPOSURE MODES TO PANCREAS OOSES 

ANNUAL DOSE(REMS) PERCENT OF TOTAL DOSE 
0.4282€49 aooao 
0.97Q2E- 0 . m  
0.1WOE-24 O.oo00 

0.1 21 BE01 99.7668 
02749E44 0 2 5 3  

9.3897Ea 0 . w  
9 . 1  -E47 o.WO1 

CONTRlBLmoN OF EXPOSURE MODES TO KIDNEYS DOSES 

O.WZE49 O.oo00 
0.1467Ea 0.0120 
0.1 WOE-24 O.oo00 

92747E44 o m 1  

ANNUAL WSE(FEMS) PERCENT OF TOTAL DOSE 

0.121 7 E a  99.7653 
02716Ea 0227 

92714E44 02225 
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OPTION 
6opfl OPTlON-0.1,0.0.0..0.0.0. 
UPO-O,NSTB- 1,NllB- 1 . W -  1,TSUBB- l.O,OyAL=-QS 6END 

GRID 
$GRID NRL = 6,NRU = 16.IGST - 50,200.~,75O.1000.1200.1300, 
i 4 0 0 . r ~ . 1 6 2 5 , 1 7 # ) . 1 8 0 0 . 2 D 0 0 ~ . 2 5 0 0 . 5 0 0 0 D  

PLUME RISE 

M€l'ECROLOGlCK DATA 
WET€ LID- 1 ~ , R R - l a 2 T A ~ 2 8 5 . 0  E N D  

PHYSIC% STACK DATA 
1 
WHYS PH-0.0 E N D  

WNO FREQUENCY DATA 
STAR 
DEFAULT 
RADIONUCUDE DATA 
1 
W I  NUC='RAZ28'.1SOL=WAMAD=l.O,REL~3.5 &END 

hG DATA 
UGDT Fv-K).0,0.~.0,FB~~.0.0.50.0.FM-x).0,x) &END 

nc ARRAYS 
FILE 23FARMADAT 
SKIP 5 
USER 
(1615) 
(8F10.0) 
POPUIATlON ARRAY 
flu 24POPADAT 
SKIP 3 
USER 
(8(19,1W) 
COMMENTS 
ACCIDENT SCpIARK) FOR 
DOSE CKcUufED AT laW, METERS. 
U.S. DOE FEED MAfEwALs CENTER 

' &PLUM PR-0.0 6END 

65WlTH 10% RELE4S€ 

. .  e- 
o d l  186 



i. 1 - { c. . . ! ; .  

1 
0 

0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 

0 

1 
0 

OUTPUT OF AIROOSEPA COMPUTER CODE 

OPTIONS SELECTED- 
RAOICNUCUDE CONCENrRATZNS AFE 2SX3 FCR DIRECTK)N AND DISTANCE FROM FACUTY 
RADIONUCLIDE CONCEMRATlONS l i S T Z  :FE SECTORAMRAGED VALUES 
PLUME RISE IS COMPUTED FOR BUOYANT .?',:ME3 BY BRlGGS EOUATIONS 

MoEOROLOGlCAL AND PUNT INFORMATICN SUPPLED TO PPCGWM- 
I 

AVERAGE AIR TEMPERATURE P E G  K) 285.0 
AVERAGE MRTIc;u TEMPERATURE GRADIENT OF THE AIR (DEG K/MEIER) 

IN STABILllY CLASS E 0.0720 
IN STABILITY CLASS r' 0.1090 
IN STABIlJlY CUSS G 0.1455 

RNNFW RATE (CM/yEAR) la200 
HEIGHT OF W (MITES) loo0 
NUMBER OF STACKS IN THE PLANT 1 

STACK INFORMATION- 

STACK NUMBER 
1 2 3 4 5 6  

HEIGHT (METERS) O.oo00 
DLAMETER (METERS) 0.- 
EFFLUENT VELOWY (METERS/SEC) O.oo00 
RATE OF HEAT EMlSSlON (CAL/SECOND) O.rnE + 00 

RELEASE RATES FOR RAMONUCUDES 
STACK NUCLIDE ELE4SE RATE 

(WWES/YEAR) 

1 RA228 Q 3 f O E + O l  
PLUME DEPLRlON AND OEPOSmON PARAMRERS 

NUCLIDE GRAVITATIONAL DEposmoN VELOclTY SCAVENGING EmcTNE ECAY CONSTANT 
FWVELOUW - COEmuEM H P U M :  -- 
(METERs/SEC) (METEFtS/SEC) (VSEC) (PER DAY) 

RA228 O.OO0 O.ooo58 0.341 €45 0.000E + 00 
FREQUENCY OF ATMOSPHERIC STABluN CLASSES FOR EACH DIRECTION 

0 SECTOR FRACTlON OF TIME IN EACH STABlurY CLASS 
0 
0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

1 
0 
0 

0 

A B C 0 E F G 

0.0084 
0.0171 
0.0101 
0.0404 
0.0318 
0.orOS 
0.4398 
0.0163 
0.0392 
0.0321 
0.0188 
0.01s 
0.0439 
0.0413 
0.031 1 
0.0446 

0.0055 0.0224 0.3792 0.4551 0.0928 0.0366 
O.oo00 0.0342 0.3576 0.4263 0.1136 0.0512 
0.0209 0.0310 0.3919 0.3192 0.0929 0.1340 
0.0245 o.Oo80 0.3575 02441 0.1383 0.1872 
0.0279 0.a240 02989 03028 0.1076 02071 
0.0108 0.0514 0.4737 0.2692 0.0650 0.0595 
0.0149 0.0498 0.5888 0 2 0 n  0.0298 0.0692 
o.oo00 0.0431 0.5458 02595 0.0488 0.0866 
0.0173 0.0347 0.5479 0.2693 0.0523 0.0392 
0.0438 0.0641 0.4973 0.1871 0.0937 0.0819 
0.0375 0.0625 0.3270 0-2 0.1104 0.2146 
0.0156 0.0190 0.2887 0.2958 0.1391 0.2261 
0.0257 0.0363 02900 0.3187 0.1465 0.1390 
0.0208 0.0445 02368 0.3291 0.1092 0.1383 
0.0191 0.0502 0.2805 0.4527 0.0988 0.0677 
0.0265 0.0418 0.3585 0.4045 0.0823 0.0419 

FRECUENCIES OF WIND DIRECTIONS AND RECIPROCAL-AVERAGED WIND SPEEDS 

WIND TOWARD FREQUENCY WND SPEEDS FOR EACH STABILITY CLASS 
(METERS/SEC) 

A B C D E F G  

187 



2020 

0 

0 
0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

0.058 
0.029 

0.m 
0.041 
0.080 
oA33 
0.630 
0.038 
0.054 
0.418 
0.094 
0.1a 
0.103 

0.1 17 

a016 

0.120 

2-57 131 
1.4 0.00 

0.89 1.00 
1.05 132 
1.14 251 
1.62 140 

1.92 286 
1.35 1 s  
257 243 
1.45 225 
1.86 203 
1.59 1.08 
1.82 201 
283 24e 

o.n an 

an 0.00 

200 1 8 8  
1-19 1.27 
0 .n  o m  
257 0.84 
0.n 1.07 
1.76 1-52 
1.88 1.32 
217 1 s  
1.07 218 
1.49 180 
1.88 1.63 
1.46 1.90 
2-43 1.62 
1.60 130 
233 1.44 
2% 1 s  

1.4 
1.011 
483 
0.n 
0.83 
1.01 
141 
1aD 
1.17 
1 m  
1.13 
1.16 
121 
1 .a3 
1.14 
1SB 

0.81 
0.n 
0 . n  
0.77 
0 . n  
0 .n  
0.77 
0 . n  
0.94 
0.81 
0.n 
0 . n  
0.70 
0.79 
0.82 
0.80 

0.n 
0.n 

0 . n  
0.77 
an  

an  

an 
an  

a n  

a n  
a n  

a n  
0.n 

0.n  
0 . n  

O.n 
WIND DlRECTlONS ARE NUMBEAED COCINTERClOWWlSE STARTING AT 1 FOR DUE NORTH 

FREQUENCIES OF WIND DIRECTIONS AND TRUE-AVERAGE WlND SPEEDS 

WlND TOWARD mEaumcr WlND SPEEDS FOR EACH STABILITY CUSS 
- (bnm/sEc) 

A 8 . C  D E F G  

1 0.058 257 257 235 263 219 0.M 0.n 
2 0.029 1.90 0.00 1.67 l a 6  1.52 0.n an  
4 0.020 1.13 136  257 0.93 0.n 0.n 4’17 
3 0.016 o n  an o n  is as o n  a n  
5 a041 1.6 u1s an 1.49 o s  an an 
6 0.060 1.60 2 s  1.72 2.22 1.a o n  an 
8 0x130 o.n QOO ai 2p 1.75 0.n an 
0 -4038 2.96 s.tn 234 271 1.m 1 2  an 
11 QQlb 251 2m 263 248 IBS an an 
12 am tar am 247 273 1.n 0.77 a n  
13 0.108 263 us t- 2m am 0.m a n  
14 0.lM 253 2.s  232 239 1 s  0 . e  an 
16 0.117 297 a 319 280 221 om an 

7 am3 212 136 257 201 1.41 0.n an 

10 Qa58 241 910 252 ZS2 1.S 0.00 an 

1s 0.120 257 257 3.10 2a 1.72 032 an 
0 
1 ESTIMATED RADIONUCUDE C0NCEMRATK)NS 
o m  NUCLIDE NRCONCEN DRYDEPRATE WnDEPRATE GNDDEPRATE EFFREL 
RATE 

WIND TOWARD DISTANCE 

0 

WlND DlRECTlONS ARE NUMBERED C O U m O C K W l S E  STARTING AT 1 FOR WE NORTH 

(PCVCM’3) (PCI/CM’2/S) (pcI/w-/s) fpcI/m-/s) (PcI/S) 

(M-1 

1 lzw R4-228 M E 4 7  1.85E08 299EU9 214EoB L14E+O3 
1 1300 R4-228 280E.07 1.61E08 275E.09 189Eo8 6.13€+03 
1 1400 RA-228 247E.07 1.42E48 255E-09 1 .w-  8.12E+W 
1 1500 R4-228 219E.07 126Eo8 237E-09 1.SE08 6.11E+03 
1 1625 PA228 1.91 E47 1.1OEOB 219E.09 1.32E48 6.10€+03 
1 1700 PA228 l.rn47 1.02E48 2WE.09 123EG 6.09E+03 
1 1800 PA228 1.61E47 926E49 1.97E-09 1.12Ea 6.09E+03 
1 2Ooo PA228 1.34E.07 7.73E-09 1.76E-09 9.sOE49 6.07E+03 
1 2200 PA228 1.14E47 6.SQE-09 1.6OE.09 8.19E-09 6.Q6E+03 
1 2500 PA228 923Eo8 5.31 E09 1.4QE49 6.75- 6.WE + 03 
1 5ooo PA228 315EQ8 l m E 4 9  6.82E- 10 250E09 S.SQE+W 
2 1200 PA228 211E47 121E48 1.98E.09 1.41EOB 299E+a3 
2 1300 RA228 164E47 1.06E48 1 .=E49 124E48 298E+Q3 
2 1400 PA228 1 .e47 9.33E-09 1.69E-09 l.lOEo8 2S8E+03 
2 1500 PA228 1 .ME47 828EQg 1 .57E49 9.86E49 297€+03 
2 1625 PA228 126E47 723E-09 1 .&E49 8.68E.Qg 296E+W 
2 lT00 RA228 1.18EU7 6.rn-09 138E.09 8.OBE09 29BE+03 188 



2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 

I 7 

1800 
2040 
2200 
2500 
xxx) 
1- 
1300 
1400 
1500 
1625 
1700 
1800 
2ooo 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
aooo 
22m 
2500 
so00 
lz00 
1300 
1400 
1500 
1625 
1700 
1800 
2Ooo 
a00 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
2#)0 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
2Ooo 
2200 
2500 
5ooo 
1200 
1300 
1400 
1500 
1625 

1.08E47 
8.80E40 
7.50E48 
&WE08 
2.05E40 
1.63E47 
1.42E47 
12SE47 
1.11E47 
0.8SE48 
8.93E08 
a.CaE08 
6.72Ea 
5.71 E 0 8  
4.59E08 
1.52E08 
W E 4 7  
2 1 7 E 4 7  
1 0 l E 4 7  
1.69E47 
1 NE47 
1.36EQI 
123EQI 
1 .a47 
8.67E-08 
&WE08 
229EU8 
5.09E47 
4.43E47 
3.88E47 
3.43E47 
299E47 
276E47 
25M47 
2mm 
1.76EQI 
1.41E47 
4.65E-08 
3.T9E47 
3.3QEQI 
290E47 
257E47 
225E47 
2OBE47 
1 .ME47 
1 
133E47 
1 .mm 
3.60E.08 
2m47 
1 ME.01 
1.59E47 
1.41 E47 
123EQT 
1.13EQT 
1.03EQ7 
8.54E.08 
727E-08 
S.MEQ8 
1 . % E a  
2WE.07 
1.78E.07 
1.56E07 
1.38E47 
1 2 1 E 4 7  

. ,e 

& M E 0 9  
5.07E00 
4.32E08 
3.48EQB 
1.18E00 
9.41E09 
8.19EQQ 
7.20EOO 
6.38E09 
5.56E08 
s.14E09 
4.65EQD 
3 . m -  
329E43 
2.64E00 
8.76E-10 
1 .44EOB 
lZSE48 
1.1OEOB 
0.71EQO 
8.46Eo9 
7.82E4Q 
7 . 0 E 4 9  
5.87Eoo 
4.99E43 
4.01 E o 9  
1 . a 0 9  
293E48 
255EOS 
224E08 
1 .NEOB 
1.72E46 
1.59EOB 
1 . a 0 6  
1.10EoB 
1.0llE-m 

268EQo 
21aEOB 
1 .WE08 
1 .WE48 
1.48Eo8 
129EOB 
1 .=E08 
1 .ME46 
9.W- 
7.68Ed9 
6.18E09 
2 m 4 9  
1.19EOB 
1 .WE08 
9.13E09 
8.09E09 
7.05E49 
6.53E09 
5.91EU9 
4.92E09 
4.18E49 
3.36E-09 
1.12E09 
1.17E08 
1.02E08 
8.99E09 
7.96E-09 
6.94E09 

( ~ 1 4 ~ 1 9  

1.30E09 
1.17E00 
1.06E09 
0.29E-10 
4.48E-10 
1.33E09 
l a 0 9  
1.13EoO 
1 .OSEO0 
0.67E-10 
9 2 E - 1 0  
8.89E-10 
7.m-10 
7.WE-10 
6.17E-10 
295E-10 
l.78E09 
1.63E49 
1.51E09 
1.40E09 
1.2QEo9 
I S 0 9  
1.16E09 
1.WEQS 
9.39E-10 
8 s - 1 0  
3.90E-10 
3.32549 
3.05E49 
282E49 
262E49 
241 E09 
230E49 
216E49 
193E09 
1.75E09 
1.53E49 

U l E 4 9  
3.51 E49 
325.E- 
3 . W 4 9  
27SE49 
266E49 
251E49 
-49 
204E09 
1.79E49 

208E09 
1S2E00 
1.78E49 
1.66E49 
1 . % E a  
1.46E49 
1 .ma 
123E49 
1.12E49 
9.79E-10 
4.74E-10 
1 . 7 4 E a  

1.49E09 
1.38E09 
1 2 7 E a  

727E-10 

8.66E-10 

1 .ma 

7.38E09 
6.24E09 
&%E00 
4.41E49 
1 .KEG> 
1 .ma 
0.42E49 
-49 
7.43E09 
6.52E49 
6.06€09 
S.YE49 
4.64E49 
3.99E49 
3.26E- 
l . l t E 4 9  
1.61E08 
l.41E40 
1.2SE-08 
1 . l l E b e  
9.fsE49 
9.05E09 
824E09 
6.91 E49 
5.93E49 
4.83E49 
1.71 E49 
326E08 
285E4B 
2 s -  
224E48 
1 S E 4 8  
1.82E-00 
1.66E-08 
1.39E-00 
1.19Ea 
9.67E49 
3.40E49 
2SE-08 
225E08 
200E48 
1.78E-08 
1 .ma 
1.46EOB 
1.33E-08 
1.13E48 
0.72E49 
7.WE49 
294E49 
1 .40Eo8 
123E-08 
1.09EOB 
9.75E49 
8.5BE09 
7S8E09 
T28E09 
6.15E49 
5.30E49 
4.34EU9 
1 S E 4 9  
1 .=E- 
1.18E40 
1.OSEo8 
9.35E49 
8ZE40  

2%E+03 
2 M E + 0 3  
294E+03 

283€+03 
1.6lE + 03 
1.61E+03 
1.80E+Q3 
1.UOE+03 
1.58E+03 
1.59E+03 
15+03 
1.50E+03 
1.57E+03 
1.57E+O3 
1JoE+03 
201E+03 
201E+03 
2WE+03 
15+03 
1.98E+03 
198E+03 
1 4 E + 0 3  
l.@E+03 
1 S E + 0 3  
l S E + 0 3  
1.85€+03 
4.13E + 03 
4.12€+03 
4.10E+03 
4.08E + 03 
4.m+03 
4.06€+03 
4.osE+03 
4.a2E+03 
4.01E+03 
3.99E + 03 
380€+03 
6.33E+03 
6.32€+03 

6.30E + 03 
829E+03 
6.28E+a3 
627E+m 
&2SE+03 
6.24€+03 
622€+03 
6.ME+03 
3.47€+03 
3.47E + 03 
3.46E+03 
3.45E+03 
3.45E +03 
3.44E + 03 
3.44E+03 
3.43€+03 
3.42E + 03 
3.41€+03 
3.32EtO3 
3.18E+03 
3.17E+03 
3.16€+03 
3.16€+03 
l l S E + 0 3  

831E+03 
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2020. 

8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1 1  
1 1  
1 1  
1 1  
11  
11  
11 
1 1  
11 
1 1  
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 

1700 
1800 
2ooo 
2200 
2500 
sow 
1100 
1300 
1400 
1- 
1625 
1700 
1800 
2ooo 
2200 
2500 
so00 
1200 
1300 
1400 
ls00 
1m 
17W 
1800 
2ooo 
2200 
2500 
smo 
1100 
1300 
1400 
ls00 
1625 
1700 
la00 
aD00 
Po0 
2500 
5ooo 
1200 
1300 
1400 
ls00 
1825 
1700 
1800 
2ooo 
am 
2500 
so00 
1- 
1300 
1400 
ls00 
162s 
1700 
1800 
2ooo 
2200 
2500 
xxx) 

1200 
1300 
1400 

1.12E47 
1.01 E 4 7  

7.15E48 
575EOB 
1.9lEOB 
? . 7 E 4 7  
1 .SE47  
126E47 
1 J O E J I  
1 .=E47 
9.74€08 
8.83E48 
7 s -  
6.27E48 
SWEOB 
1.71E.08 
3- 
=E47 
U S E 4 7  
2 5 3 x 7  
221E47 
2 M E 4 7  
I S 4 7  
1 s m 7  
l J l E 4 7  
1 S 4 7  
a4sE.08 
a 4 7  
7.78E47 
6.61 E47 
6.01 E47 
523E47 
&WE47 
4m47 
3.62E47 
3.m€47 
2-47 
8mEa 
1.15Eo6 
1 .ooEo8 
88oE47 
7.m- 
6.76E47 
=E47 
L6sE47 
4.68E47 
3 s € 4 7  
3.19E47 
1 .osE47 
1.03E46 
W E 4 7  
7 S E 4 7  
&=E47 
6.09EU7 
5.63E47 
5.WE47 
423E.07 
3.60E.07 
289E.07 
9.61 E48 
1 .WE46 
9.39E47 
825E47 
730E47 

a e a  

6.42E49 
5.82E49 
4.84E09 
4.11E09 
3.31 E 0 0  
1.lOEOO 
1 
a.81Eo9 
7 . a i ~ a  
8.93E09 
&-E49 
5.61 E09 
5.08E49 
4.24E49 
3.61 E00 
291 E00 

215E.08 
1.87E.08 
1 B E 4 8  
1.46E48 
1 P E 4 8  
1.17E.08 
1 .@E48 
8.84Eo9 
7.52E00 
6.04E49 
201E09 
5.14E08 
4.47E08 
3.92E.08 
3.46Eo8 
3.01 E48 
278E48 
252EoB 
208E48 
1 .ma 
1 .e46 
4.65E49 
6.64E.08 
5 . m -  
5.06E.08 
4.47E48 
3.89E48 
3.6OE08 
=E08 
270E48 
229E.08 
lssE48 
6.04E49 
5 . w a  
5.17E48 
4 S E a  
4.Q2EQB 
3 5 0 E a  
3.24E48 
293E08 
243E.08 
207E.08 
1 .&E- 
5.53E-09 
6ME-08 
5.40E08 
4 . 7 5 E a  
4.20E.08 

9.83E-10 

1 .=E09 
1.15E00 
1 .=E00 
9.31510 
8.16E-10 
3.ME-10 
1 .TOE00 
1 .bsHIo 
1.533E00 

1.31 E09 
125E49 
1.18E09 
1 .WE00 
9.625-10 
ILCIE-10 
4.11510 
3.14E09 
289E09 
268E09 
249E09 
229E49 
219E09 
2w00 
1 . @ E a  
1 .BE09 
1.47E49 
?.-E-10 
491 E00 
4.51 Eo9 
4.17E09 
-09 
3.56€49 
3.4oHIo 
3.zoWQ 
28sH)9 
258E09 
=E09 
1 .ma 
6.06E49 
551Eo9 
5.14E09 
4 . m -  
4 . s -  
4.1 E09 
W E 0 9  
3.51 E09 
3.18E49 
278E09 
131 E49 
6.73E09 
6.1 Eo9 
s73E49 
5.32E49 
4SOE49 
4.67E49 
4.40E49 
3.93E49 
3.57EU9 
3.12E49 
1.49E49 
730E49 
6.71E49 
6.21 E09 
5 . m 4 9  

1.42Eoe 

7.WE49 
l . l E 0 0  
S.BbE00 
3.04€00 
4.12EoO 
1.49€09 
1 S 4 8  
1 .osEoB 
9.34EQS 
b38Eo9 
7 3 E a  
6 S 4 0  
-09 
53oE09 
4.57E00 
3.7s-  
1 . X Q o  
246E48 
216E.08 
1.SlEOB 
1.71 E46 
l S 4 8  
1.39E-a 
127E-08 
1 .ma 
92QE00 
7.51E09 
272E09 
sa48 
4 s a  
434E40 
3.85E.08 
3.37EoB 

W E 4 8  
-48 
2a3E48 
165E48 
872E09 
724€48 
IL33EoB 
558Eo8 
4 s 0 8  
4.33E48 
4-48 
-08 
%=E48 
261E48 
212Eos 
7.35E09 
6.61 E48 
5.79E48 
51x48 
4 s -  
399E48 
3.71E48 
3 . m -  
283E48 
243E48 
1.98E08 
7.02E49 
633E48 
6.07E48 
5.37E.08 
4.78E48 

ai2Eo8 



, .. 

. . .. , ' 

14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
1 s  
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

1 
0 

0 

1- R A - a  6.36E47 3.68E08 131E00 4.10E48 1.04E+04 
rm -228 5.89E47 3.39EoB 5.08E08 3.90E48 l.O3E+04 
le00 RA-228 5 S E 4 7  3.OTE08 4.77E49 3 3 E 4 8  1.03E+(W 
2ooo RA-228 4.43E47 2UE08 4.26E09 =E40 l.O3E+(W 
Po0 -22B 3 . n E 4 7  2 17E08 3.86E09 2 5 5 E r n  1.02E+04 
2500 -228 3.03E47 1.74E48 3.38E09 2-E- 1.02E+W 
SOaQ -228 1.01 E 4 7  581E09 1.61 E o 0  7.42E39 O.77E + 03 
1300 R A a  8.7lE47 501Eo8 7.WEOO ITTEQI) 128E+W 
1300 -228 7.6oE47 4 . m a  -49 5.07E-00 1ZSE+04 
1400 -228 6.CEOE47 385EOB 6.UEo9 4.4QE40 12SE+(W 
lsoo -228 533E47 3A2Ea %WE09 4.01 E48 12SE+04 
1625 RA-228 5.1 BE47 298EQB 551E309 3.53E08 12SE+04 
1700 -228 4.TgE-07 278E.08 5.26E09 329EoB 124E+04 
1800 RA-22B 4.35E47 UOEOB 4.96EQB 3.00E08 124E+04 
2ooo RA22B 3.62E47 2CBE48 4 . 4 4 E a  2UEa 124E+04 
2xx)' -220 3.08E-07 1 .ma 4.03Eo9 2 18E-08 124E+04 
2500 RA-220 2.48E47 1 . 4 3 E a  3.53Eo9 1 .ma 123E+W 
so00 -228 8.40EoB 4.83E4Q 1.7OEQB 6.54E48 1.19E+04 
1Mo w228 6.09E47 3.50EoB 5.6OEQo 4.mE08 124E+04 
1300 RA228 5.31 E07 3.06E08 5.15Eo9 3ma 124E+04 
1400 -228 4.68E47 269EoB 4.78E09 3 1 7 E 0 8  124E+04 
1500 RA-228 4.1 SE47 -Eo6 4.4SEQB 2.a3E-08 124E+04 
1625 -220 3.63E47 2CQE08 4.1 OE09 2 5 0 E 0 8  123E+04 
1700 PA228 3.36E47 143E48 3.91 Eo9 -48 123E+04 
1800 wpa 3.WEQT 1 .?sa 3.69EQB 21- 123E+04 
2#x) RA-228 254E47 1 . e o 8  3.3OEQB 1.79E-08 123E+W 
22m RA228 2 1 BE47 124E08 3.WE09 1 x 4 8  123E+04 
2500 -228 1.74E47 1 .WE08 263E09 1m48 1 E + W  
so00 -228 5S2E08 3.41 E09 1 s -  4.%SEa laDE+O4 

GROUND-LEVEL WI/O VALUES FOR a 2 2 8  AT VARIOUS DISTANCES IN EACH COMPASS DIRECTION 

DISTANCE 
(Mm) 

CHI/O TOWARD INDICATED DIRECTION 
(SEC/UJerC klRER) 

1200 
1300 
1400 
lS00 
1625 
1700 
ls00 
2Ooo 
2200 
2500 
5ooo 

N .  N N W N W W M N W  w s w s w s s w  
0 m E 0 5  0.190E05 0.147E05 0 Z E 0 5  0.458E05 Q341Eo5 0 .188Ea 0.184E05 

0-45 O.146E05 0.113Ea 0.172EoJ 0.350E05 0-05 0.143EoJ 0.141E05 
0.197E05 0.130E05 0 . W -  a152E05 0.309E45 0-45 0.127E05 0.125E05 
0.173EoS 0.113E05 OBfOE46 0.132E05 0269E05 0-G 0.11OE45 0.109EO5 
0.16OE05 O.lOSE05 O m E a  0.122E05 0.249Ea 0.187E45 0.1-45 0.101EG 

0.121EOS 0.793E46 0.6DSE46 0.919E46 0.187Ea 0.14lEo5 0.TTOEoB O . m E . 0 6  
0 . 1 0 3 E a  0.676E46 O.SlSE46 O.781E46 0.159E05 0.120E05 0.6SSE08 0.644Eo6 
0.832E46 0.544E46 0.414E46 0.627E.06 O.lZE05 -4 0.5pE48 0.5lsE.06 
0.284E.06 O.lS5EOB 0.137E46 0-46 0.419Ea 0324E46 O . l t s E 0 6  0.172€46 

0-05 0 . 1 ~ ~ 0 5  0.128~05 aissEos 0.399~05 ~ 2 9 1 ~ 0 5  0.162~05 0.160~05 

0 . 1 4 ~ ~ 0 5  O.SSIE.~~ 0 . 7 2 ~ ~ 4  a i i i E o s  OZE- aims oses .06  O S I I E ~  

0 
0 
0 

S SSE SE ESE E ENE NE NNE 

1200 
1300 
1400 
1500 
1625 
1700 
1800 
2ooo 
2200 
2500 
so00 

1 
CALCUL 

0.159EoS 0.336505 0.8WE05 O.lWE04 0.930E05 0.971E05 0.785E05 0.548E05 
0.139Eo5 0293EO5 0.699E-05 0.903E05 0.810EG 0.846EO5 0.6BSEo5 0.479E05 
0.122EoS 0258E05 0.813E45 0.793€- 0.711E45 0.743E-05 0.6Q3E45 0.421E05 
0.109EoS 0228E45 0.542E05 0.7oM.05 0.629E05 O.bSE05 0.535E05 0.374E05 
0.948E06 0.199E05 0.471E45 0.610E45 Q W E G  0.573E05 0.467E05 0.3nE05 
0.8T7E46 0.184E45 0.436E05 O S G  0.XnEOS 0.530€05 0.432E05 0.303E05 
0.796E46 0.167EU5 0.394E-05 O.SSE05 0.459E05 0.48OE45 0.392EG 0274E05 
0.663E06 0.138E05 0.326E-05 0.422EG 0.381E05 0.399E05 0.326E45 0229E05 
0.565E46 0.118E45 0277E.05 0.359E05 0.324E05 0.339E.05 0 .278Ea 0.195E05 
0.455E46 O.WE46 O.mE05 0288E05 0 2 6 0 E G  0273E.05 0224E05 0 . 1 m e  
0.154E06 0 .315E4 0.727E46 0.445E.06 0.866E.06 OS10E.06 0.757E.06 0.534Ea 

ATIONS ARE MADE FOR THE MAx)MwymED INDMDUAL 
O W N S  SELECTED FOR DOSE AND INTAKE CALCULATIONS 

- 



2020 

0 TOTAL MEAT CONSUMPTION (KG PER YEAR) 0.144@€+10 
0 TOTAL MEAT PROOUCflON (KG PER W) 0.324% + 08 
0 TOTAL MILK CONSUMPTION (uTERS/yEAR) O . l # R E + l O  
0 TOTAL MIW PROOUCFtON (uTERS/yEAR) 0.690E+O9 
0 lCTAL VEGRABLE FCCO CCNSUMPTlON (KG PER yEAFu Q33QIE+ 10 
0 
! UST OF INPUT DATA FOR NUCLIDE RA228 
Q RADOACWE CEmY CONSTANT (PER DAW ! 0.3301E43 
0 
0 ENWRONMENTAL DECAY CONSTANT-WATER (PEA my) QOOOOE+00 
0 
0.5900E-03 
0 
0.5000E43 
0 
0. lOOOE + 00 

TOTAL VEGETABLE K x ) O  PRODUCED PER OZOSE+O9 

ENVIRONMENTAL DECAY CONSTANTSUWACE (PER DAY) 0.0000E + 00 

AVERAGE FRACTK)N CF ANIMAL'S DAJLY INTAKE OF NUCLIDE WHICH APPEARS IN WCH L OF MILK @AYS/L) 

FRACnON OF ANIMAL'S DAJLY INTAKE OF NUCUDE WHICH APPEARS IN EACH KG Of FLESH @AYS/KG) 

CCNCENTRATION FACTOR FOR UPTAKE OF NUCuoE FROM SOIL FOR PASTURE AND FORAGE 

QN PCI/KG DRY WEIGHT PER PU/KG DRY sofl) 
0 
0.2OWE.01 

0 GI UPTAKE FRACT~ON m w n o N )  O m E + 0 0  
0 GI UPTAKE FRACTION (INGESllON) 02aIOE+OO 
0 PARTICE SIZE (MICRONS) 0.1oO0E+01 
0 SOLUBILJN CLASS W 
0 OOSE CONVERSION FACTORS 
0 ORGAN UJHAlATlON INGESTION SUBMERSION IN AIR SURFACE MPOSURE SUBMERSION IN 
WATER 

(REMS/MlCROCURI€)(REMS/MICROCURIE) (REMSCUBC CM/ (REMSSQUARE CM/ (REMsc1IBC 

CONCENTRATION FACTOR FOR UPTAKE OF NUCLlOE FROM SClL BY EDIBLE PARTS OF CROPS 

(IN PCl/KG WET WEIGHT PER W/KG ORY 

MICROCURIE-ttR) MCROCURJE-HR) MK=ROCUFUE+lR) 

w BODY 0.4TIE+01 Q144E+01 0284EOT 0-10 0.712E-10 
RMAR 0273E+01 W + 0 1  O.WOE+oO QOOOE+OO o..oooE+00 
ENDOST 0241E+(XL 021!%+02 A355Eo8 0-E-1 1 OBSOE-11 
THYROlo O.mE+OO QSBlE+OO aoooE+oo Qoo(K+oo QoooE+00 
BREAST 0.681E+00 QSBlE+OO 0-06 0214€49 Q S 1 6 E ~  
'PUL' 026?E+a2 Q581E+W 0.355E08 0 . e - 1 1  0.-11 
S W W  0.677E+00 QSBSE+W O.OOOE+oO 0.oOOE +00 O.oodE+OO 
INT WALL 0.488E+00 Q369E+00 O.OWE+00 O.oooE+00 O.oooE+00 
UVER 0.859E + 00 0.395E + 00 O.OOOE+OO 0.000E + 00 O.MoE+oO 
PANCREAS 0.451E+00 0.332€+00 O.OOOE+00 0.000E+00 o.aooE+00 
KIDNEYS 0.460E + 00 0.338E+ 00 aOOoE+00 0.000E+00 O.oooE+00 

CONCENTRATIONS AN0 INTAKE RATES FOR RA228 

m/ 
0 

1 
Q A A E A  AIR CONCEMRATION GROUNO W C - O N  INGESTION INTAKE INHALATION 
INTAKE 

(CURIES/CUBIC METER) (ctlRIES/sOuARE METER) (PCI/yEAR) (pC1PEw 
DIRECTION DISTANCE 

(Mm) 
0 

1 1200 0321E-12 0.637EOS 0.397E+04 0257E+04 
1 1300 0280E-12 0.561E08 0349E+W 0=+0) 

. 1  1400 0247E-12 0.499EoB 0.31 OE + 04 0.198E+04 
1 ls00 0219E-12 0.446E08 OmE+04 0.176E+04 
1 1625 0.191E-12 0.393EOB 0244E+04 0.154E+04 
1 l7W 0.1TIE-12 0366E08 OZSE+W 0.142€+04 
1 1800 0.16 1 E-12 0.334Ea 0208E+04 0.129E+O4 
1 2mQ 0.134E-12 0.282E08 0.176€+04 0.108€+04 
1 2200 0.114E-12 0243E08 o . i s + O s  0.91 9E + 03 
1 2500 0.923E- 13 0.200E08 0.124E + W 0.741E+03 
1 so00 031 SE-13 0.742E49 0.462E+03 0.2SE+03 
2 1200 0.21 1E-12 0.420E08 0.261E+04 0.169E+04 
2 1300 0.1 ME-12 0.369E08 0230E+04 0.148E+CM 
2 1400 0.162E- 12 0.328E08 0204E+W O.laE+W 
2 , lsoo 
2 E&@ 0.144E-12 0.293E08 0.1825+04 

0.126E-12 0.258EU8 Q161E+W 
0.116E+04 
0.101 E+ 04 

192 



. . t-, ’2 Cb 
!:b:*.; 

2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 

:e 6. 

1700 
1800 
aooo 
22#) 
;#)o 
ww 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
aooo 
Po0 
zsoo 
so00 
1200 
1300 
1400 
1500 
1825 
1700 
1800 
2Ooo 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
1700 
ls00 
aD00 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
lloo 
ls00 
2mo 
2200 
2500 
5Qoo 
1200 
1300 
1400 
1500 
1625 
l7W 
le00 
2mo 
2200 
2500 
so00 
1200 
1300 
1400 
lS00 

0.116E-12 
0.1 C6E- 12 
0.38CE:- 13 
O.fSCE-13 
0.DE-:3 
0.zcEE- :3 
0. :82E-:2 
0.142E- 12 
0.125E-12 
0.1 1 1 E- 12 
0.965E-13 
0.893E- 13 
0 . m - 1 3  
0.672E-13 
O.57lE-13 
0 . e - 1 3  
0.1s-13 
0250E-12 
021 ?E- 12 
0.lQlE-12 
0.169E-12 
0.147E-12 
0.136E-12 
0.123E-12 
0.1 WE-1 2 
0.861E-13 
0.696613 

0 . w - 1 2  
0.443E-12 
0.388E-12 
0.343E- 12 
0299812 
0276E-12 
025oE-12 
o m - 1 2  
0.176E-12 
0.1 41 E-12 
0.465E-13 

* 0.379E-12 
0.33OE-12 
0290E- 12 
o m - 1 2  
=E-12 
0 s - 1 2  
0.1BBE-12 
0.1 57E-12 
0.1%-12 
O.107E-12 
0.360E-13 
o m - 1 2  
O.18OE- 12 
0.159E-12 
0.141E-12 
0.123E-12 
0.113E-12 
0.103E- 12 
0.854E-13 
0.727E- 13 
OSE-13 
0.194E-13 
0.204E-12 
0.178E-12 
0.156E-12 
0.1 38E-12 

O ~ E - I ~  

0.2- 
0219E-06 
0.185EOB 
0.160EOB 
0.131 €48 
0.48*EQO 
0.319Ea 
028CE(W 
0248E48 
0221 E48 
0. : WE08 
O.180E-a 
0.164E40 
0.13BEa 
0.119E08 
0.%9€09 
0.34E4B 
0.480Ea 
0 . e -  
0.371E- 
03OE-06 
0 a E - 0 6  
0269EOB 
024sEQB 
0-a 
QlTGEOB 
0.144EoB 
O.sQ9Eoo 
0-a  
4848E08 
0.749E08 
0.666.E- 
osB3HII 
0.SlmB 
amme 
a4r- 
a351Eo8 
O a a E a  
0.101Eo8 
0.761 E 0 8  
0.669EOB 
0.593Ea 
0.530E-06 
a46TE-06 
0.435E08 
0.397E08 
0- 
0289E-08 
0 m - 0 6  
0-49 
0.416E-06 

0.324E-06 
0-48 
0.2SE-06 
0237E48 
0217E-06 
0.183E-06 
0.158E8 
0.129E-06 
0.473.E- 
0.401E40 
0.352Ea 
0.31 1Eo8 
0278E-06 

O.lSOE+W 
0.13?€+04 
a i i s+w 
0.995E t 03 
0.81s t 03 
O.301€+03 
0.100Et04 
0.174E +04 
0.1 54E + 04 
0.137E + 04 
0.121 E +04 
0.112€+04 
0.102E + 04 
0.859E+03 
O.73SEt03 
0.603E t 03 
0217€+03 
0299Et04 
O.iS2E+04 
0231E+04 
OZSE+04 
0.180E +04 
0.16EE+ 04 
0.152E +04 
0.128E+04 
0.1 10E+04 
0.WE t 03 

0.603E+04 
0.528Et04 
O.466E + 04 

0.363E+04 
O.mE+M 
0306E+o4 
0257Et04 
0.2zlE+04 
O.l79E+04 
0.630E t 03 

0317Et03 

0.414E+04 . 

0.474E + 04 
0.416E +04 
0.369E+04 
0.330E + 04 
029lEt04 
O P l E + 0 4  

02DOE+04 
0.180E + 04 

0.543E t 03 
0.259E t 04 
0.228E t 04 
0.202E+W 
0.180E t 04 
0.159E t 04 
0.148EtW 
0.13!5E+04 

0.981 E+m 
0.804E t 03 
0.295E + 03 
0.250E + 04 
0.219E+W 
0.194E+04 
0.173E+04 

0.24E t 04 

0.147E + 04 

0.1 14E+W 

0.-+03 
0.8485+03 
0.707E+03 
0.602E+03 
0.485E t 03 
0.165Et03 

0.114€+04 
O.lwE+04 
0.889E+03 
0.-+03 
0.717E t 03 
0.649E + 03 
0.539E+03 
0.4SE + 03 
036BE+03 
O.laE+Q3 
aaDlE+W 
O.l75E+04 
0.1 53E +04 
aixiE+tn 
0.118E+04 
O.lOgE+M 
a m + m  
0~319E +03 
0.696E+03 
0.559E+03 
o.iw+a 
0.4#E+W 
0.355E+04 
0.31s + 04 
0276E+04 
02sOE+04 
4222E+04 
QPlE+04 
Ql(#iE+W 

a114€+w 
0.373€+03 
0.304E+W 
026sE+04 
0=+W 
0.207E+W 
0.180E +04 
0.16?E+W 
0.151 E + 04 
Q126E+04 
O.lmE+W 
0-+03 
0289E+03 
0.166E+W 
0.145E +04 
0.1mt04 
0.113E+04 
0.984E+03 
0.9lOE+M 
0-625€+03 
0.686E+03 
0584E+M 
0.469E +M 
O.l56€+M 
0.164E + 04 
0.143Et04 

o . i 3 i ~ + w  

a i 4 i ~ + ~  

0.125E+04 

o-ll’TY 3 
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I) 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 

162S 
1700 
1SOO 
2mo 
2xx) 
2sQo 
SQOO 
laD0 
1300 
lux) 
ls00 
162S 
lT00 
1800 
2ooo 
2200 
2500 
so00 
1200 
1300 
lux) 
1500 
1625 
l7W 
1800 
2OOo 
2200 
2500 
so00 
1200 
1300 
1400 
1SOO 
1625 
1100 
1800 
awo 
2200 
25Qo 
so00 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
2om 
2200 
2500 
so00 
1200 
1300 
1400 
ls00 
1625 
1 7CO 
1800 
2Oal 
2200 
2500 
5Ooo 
1200 
1300 

!- ‘1400 bb.A 

0.121 E-12 
0.1 rn- 12 
0.101E-I2 
OME-13 
0.7lSE-13 
0.5nE- 13 
0.101E-13 
a1TIE-12 
O.lS4E-12 
0.13BE-12 
0.12CE-12 
0.1 CSE-12 
O m E -  13 
0.883E- 13 
0.i36E-13 
0 . m - 1 3  
0 . s - 1 3  
0.171E-13 
0 .m-12  
0.-12 
0.286E-12 
0253E-12 
-1E-12 
0204E-12 
0.185E-12 
0.154E-12 
0.13lE-12 
0.105E-I2 
4349E-13 
OmE-12 
0.776E-12 
a68IE-12 
0.601E-12 
-E-12 
Q W - 1 2  
Q437E-12 
0382E-12 
ar)8E-12 
0247E-12 
QmE-13 
0.1 ISE-11 
0.1 WE-1 1 
088oE-12 
0 . m - 1 2  
0.6765-12 
a=-12 
0-E-12 
0 . e - 1 2  
Q398E-12 
031BE-I2 
O.1OSE-12 
0.103E-11 
0.899E-12 
O.789E-12 
0.698E-12 
0.609E-12 
0SE-12  
0-E-12 
0.4Z3E-12 
0-E-12 
0289E-12 
0.96lE-13 
0.108E-11 
0.939E-12 
0.82SE-12 

UUE08 
0.227E48 
0aDTra 
4174E08 
0.151#38 
a1PEoa 
0.444Ea 

0313Ea 
0.278€4# 
0248E-08 
0219E08 
0-a 
0.1 =Eo8 
O.ls7E08 

0.1 1 2 E a  
0.414EOO 
0.732!€48 
Om2E-a 
W E 4 0  

O . U S E 0 8  
0.414€01) 
0.370€- 
0318Ea 
0-08 
0-40 
Q809E09 

Q14BEU7 

a114Hn 
QlooEQI 
QSasa 
QB43H)L1 
a704E08 

0.1BSEoB 
0.1 IDEO8 
0215E47 

Q 1 6 E 4 7  
0.14fE47 
Q129E47 

air#oB 

asQIEoB 

airno1 

ai2oEQI 

amma 

aiMoI 

ai i 9 ~ m  
aiosEoI 
0.90E48 
0.776E48 
0.629E08 
0210E08 
O.lQnE47 
O.lf2E47 
0.152fEm 
0.135Em 
0.119E47 
0.110Em 
0.1mEOI 
0.841E08 
0.721 E 0 8  
O.Sa7€48 
0.209E08 
0.206E47 
0.181E47 
O.160EOI 

o.iSzE+m 
0.141E+04 
O.l29E+04 
O.loBE+04 
0.933E+03 
0.763E +03 
0276€+Q3 
0221E+04 
Ql%E+04 
aim+oI 
Ql#E+04 
0.136E +04 
O.l27E+W 
a116E+o4 
0981E+Q3 
OBrBE+a3 
0.6M€+a 
02SE+o3 
0.456E+OI 
0.400E+04 
0.3S4E+04 
as is^+^ 
0 m + w  
0258E+04 
0235E+04 
aim+o4 
0.170E+o, 
0.1395+04 
0-+03 
aio4E+Qs 
OSlOE + 04 
QBo2E+04 
anz+w 
QB23E+04 
o.waE+oI 
OS25E+04 
a438E+04 
oasE+04 
O r # E + 0 4  

4134E+05 
a117E+05 
Q103E+05 
0016E+04 
aBo2E+04 
a743E+04 
a615E+04 
QstwE*04 
a483E+04 
Q382E+04 
0.136E+04 
O.laE+W 
O.lmE+W 
a4m+04 
0643E+04 
0.739E + 04 
0.686E+04 
0.624E + 04 
0.523E+04 
0.449E+W 
O.366E +04 
0.130€+ 04 
0.128E + 05 
0.112E+05 
0.994E + 04 

aio6E+o4 

O.S6SE+03 
OBDgE+03 
oaizE+o3 
a6?s+03 
0.5?4E+03 
0.461 E+= 
ais+o3 
a i e + o 4  

aiooE+o4 
a124€+04 

0.967E+03 
a844E+o3 
0.782€+03 
a7WE+a 
Q501E+03 
Qso4E+03 
0.406E+03 
O.l37E+o3 
Q3ooE+o4 
O.Z%lE+W 
0230€+04 
0203€+04 
QlT7E+04 
aiBrK+m 
Q148E+04 
a i 2 x + o 4  
0.105E+04 
0.843€+03 
Q281E+03 
Q717€+04 
a6?3E+04 
0.547€+04 
a w + w  
a420E+04 

- ---  Q388E+w 
Q351E+04 
0291E+04 
4247E+04 
Q198E+04 
a648E+o3 
Q926E+o9 
Q805E+04 
0.7WE+04 

’ om4E + 04 
Q543E+[W 
Q5Q2E+o4 
0.454E+04 
0376E+W 
OZOE+O) 
02SE+04 
0.843E+03 
0.829€+04 
0.722E+04 
0.634E+04 
0.561E+04 
0.489E+OQ 
0.452E+04 
0.409E+04 
0340E+04 

O232E+04 
0.772E + 03 
0.865E+04 
0.754E+04 
0.662E+o4 194 



14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
1s 
16 
16 
16 
16 
16 
16 
16 
18 
16 
16 
16 

1500 
l62S 
1Mo 
le00 
2ooo 
2200 
2500 
so00 
12W 
1300 
1400 
1500 
1625 
lfoo 
ls00 
2mo 
2200 
2500 
so00 
1200 
1300 
1- 
1500 
1625 
lfoo 
1800 
2Ooo 
2200 
2xx) 
so00 

0.730E.12 
0.636E- 12 
0.5WE-I2 
0.533512 
0.443E-12 
OmE-12 
0303E-12 
0.10lE.12 
W l E - 1 2  
O.teOE-12 
Q689E-12 
O.sB3E-12 
OJ18E-12 
0.4?9E-12 
0.435E- 12 
0.362E-12 
03oBE-12 
0248E-12 
0.840E-13 
0.6Q9E-12 
0.531 E-12 
0.488512 
0.41 SE-12 
0.363E-12 
0.336E-12 
0.304E-12 
0254E-12 
0.218E-12 
Q174E-12 
0.592E-13 

0.1- 
O.lUE47 
0.11BE4T 
0.105EOT 
0.- 
0.7S€U8 
0.818H18 
o a 1 m  
O.l?lHR 
0.151E47 
0.134E47 
0.119HR 
0.105E47 
0.97?€08 
0.891 E08 

0.647H18 
O.UOE08 
0.1 WE08 
0.121E47 
0.1 WE47 
0.942E-08 
0.843E08 
0.742E-00 
0.691 E48 
0.831E08 
0.533E4B 
0.459E48 
0.376E08 
0.139E46 

0.752~08 

0.506E+04 
0.51 1E + 04 
W?3E + 04 
3.423E*04 
3 2 5 5  - 3 
0.20% - 04 
QSJ3E-04 
0.81 1 E + 03 

' 0.699E+04 
0.61 OE + 04 
0.537€+04 
0470€+M 
0.41 BE + 04 
0.385E+04 
0.349E + 04 
0291E+04 
0248E+M 
0.199€+04 
0m4E + 03 
0.489E+04 
0.426E +04 
OJIBEtM 
0.333E+04 
0291E+M 
02?0€+04 
0.245E+04 
0204€+04 
Q1?4E+04 

0.4?6E+a3 
ai4oEto4 

0 DIRECTIONS ARE NUMBERED COUNERCLOCKWISE STARTING AT 1 FOR DUE NORTH 
PERCENT OF W BODY DOSE BY EACH PATHWAY 1 

0 NUCUDE 
0 

a228 

1 
0 
0 

1 
0 
0 

1 & &  5, 

NUCUDE 

R4-228 

NUCUDE 

RA228 

PATHWAY DOSE(REMS) P€RC€NT OF TOTK PERCENT OF DOSE FROM W NUCUDES 

SUBMAR Q2868E-15 aoo - loo#) 
SURFACE Q5512E-12 Mo HIOIX) 
SWlMMlNG O.WWE+OO 0.00 0.00 
I N W  0.441 ?Eo1 m-59 lm00 
INGEST. 0.193oE-01 30.41 100.00 

VEGET. 0.1739E-01 27.40 * 9 Q l l  
MEAT 0.7411 E43 1.17 ,388 
MILK 0.1164Eo2 163 &a3 
PERCENT Of R MAR DOSE BY EACH PATHWAY 
PATHWAY DOSE(REMS) PERCENT OF TOTAL P€RcENT OF DOSE FROM Au, NUCUDES 

SUBM AIR O.WWE+OO 0.00 0.00 
SURFACE AOOOOE+00 0.00 aoo 
SWlMMlNG QOOOOE+00 0.00 a00 
WHAL 02528EO1 1380 1oQ#, 
INGEST. 0.3244EO1 5820 1- 

VEGR. O-EO1 *5465 em11 
MEAT 0.1251 Eo2 217 ,386 

PERCENT OF ENDOST DOSE BY EKW P A W A Y  
MILK 0.1956Eo2 , 3 3 9  *a. 
PATHWAY DOSEWMS) PERCENT OF TOTAL PERCOJT OF DOSE FROM ALL NUCUDES 

SUBMAJR Q3585E-16 0.00 
SURFACE 0.6965E- 13 0.00 
SWIMMING 0.0000E t 00 0.00 
INHAL O223lE+00 43-63 
INGEST. 028&3E+00 56.37 

VEGET. 02~98E+00 050.80 
MEAT 0.1112E01 217 
MILK 0.1739E01 3.40 
PERCENT OF THYROID DOSE BY EACH PATI M A Y  

100.00 

0.00 
100.00 

1w.00 
100.00 
*90.11 

*3a6 
*6m 

195 



0 
0 

2020 

NUCUOE PATHWAY DOSE(REMS) PERCENT OF TOT& PERC€Nl OF OOSE FROM A l l  NUCUDES 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

RA-22a SUBMAJR 0.0000E+00 0.00 0.00 
SURFACE 0.0000E + 00 0.00 0.00 
SWlMMlNG 0.0000E +00 0.00 0.00 
INK& 0 . W E 4 2  $4.60 100.00 
INGEST. O.T188E42 1 . 4 0  1oo.m 
VEQm. 0.7018E42 4a.93 * m i 1  
YEAT 0.3mZEa 214 3.88 
MILK O . m E 4 3  .xu 8.03 
P E X E M  OF BREAST OOSE BY EACH PATHWAY 

NUCUDE PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT Of DOSE FROM ALL NUCUDES 

RA228 SUEMAR O.MT9E-14 0.00 100.00 
SURFACE O.sWOE- 11 0.00 100.00 
SWlMMrmO 0.0000E+00 0.00 0.00 
INHAL 0.6306E-02 $4.74 100.00 
INGEST. O.T1%8E42 55.26 100.00 
VEGET. 0.7018E42 49.80 90.11 
MEAT 03002E43 213 . 3.88 
MILK 0 . e E 4 3  3.33 8.43 
PERCENT OF 'PUL. DOSE BY EACH PATHWAY 

NUCUDE PATHWAY DOSE(REMS) PERCENT OF TOTAL P E X E M  OF WSE FROM ALL NUCUDES 

RAZ8 SUBMUR 0.3585E-16 0.00 100.00 
SURFACE 0.69bSE-13 0.00 100.00 
SWlMMlNG 0.0000E+00 0.00 0.00 
NHAL 02472E + 00 98.95 100.00 
WGEST. QT788E42 3.05 100.00 
VEGET. amia~a  .275 90.11 
MEAT O m E 4 3  0.12 3.86 
MILK 0.4696E-03 ' 0.18 6.03 
PERCENTOFSWALL O O S E B Y W P A W A Y  

NUCUD€ PATMNAY OOSE(R€MS) P€RC€NTOFTOTAl PERCEMOFDOSEFROMWNUCUDES 

RA-228 d A I R  0.0000E+00 a00 0.00 
SURFACE 0 . m E  +00 0.00 0.00 
SWlMMlNG 0.0000E+00 0.00 0.00 
INHAL 0.S269E42 44.43 100.00 
INGEST. Qt841E42 55.57 100.00 

VEGET. 0.T066E.02 50.08 90.11 
MEAT O S 4 3  214 386 
MILK 0.4728E- 3.35 6.03 
PERCENT Of INT WALL DOSE BY EACH PATHWAY 

NUCUDE P A W A Y  DOSE(REMS) PERCENT OF TOTAL PERCEM OF DOSE FROM W NUCUDES 

R4-228 SUBMAJR 0.0000E+00 0.00 0.00 
SURFACE QOOOOE+00 0.00 0.00 
SWlMMlNG 0.0000E+00 0.00 0.00 
INHAL 0.4523E42 47.75 100.00 
INGEST. 0.4950E02 5225 100.00 

VEGET. 0.4461E42 47.09 e90.11 
MEAT 0.1908E43 * 201 366 
MILK 02985E43 3.15 6.03 
PERCENT OF L M R  DOSE BY EACH PATHWAY 

NUCUDE PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF OOSE FROM W NUCLIDES 

RA228 SUBMAIR O.OOCqEt00 
SURFACE 0.0000E + 00 
SVVlMMlNG 0.0000E+00 
INHAL 0.7951 E02 
INGEST. 0.5289E42 
VEGET. 0.4766E42 
MEAT 02039E43 

0.3 1 =E43 b.. .. 
i b', p MILK 
F U .$. 

0.00 
0.00 
0.00 

60.05 
39.95 
36.00 
1.54 

241 

0.00 
0.00 
0.00 

100.00 
100.00 
90.11 
3.86 

6.03 196 



1 
0 
0 

1 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

NUCUDE 

RA228 

NUCLlDE 

w228 

MWSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
I N W  
INGEST. 
EGO. 
MEAT 
MILK 

EXPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
HHAL 
INGEST. 
VEGn. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
I N W  
INGEST. 
VEGET. 
MEAT 
MILK 

MWSURE MODE 
SUBM AIR 

PERCENT OF PANCREAS DOSE BY EACH P A M A Y  
PATKWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM ALL NUCLIDES 

SUBM AIR 0.0000E+00 om 0.00 
SURFACE 0.0000E + 00 0.00 0.00 
SWlMMlNO O.#XX)E +00 0.00 0.00 
INHAL 0.4180E32 48.41 100.W 
INGEST. O . M E 4 2  51.59 100.00 
VEGm. 0.4014E02 46.49 em11 
MEAT 0.1717EQ3 1 s  3.88 
MILK 028SEQ3 3.11 6.03 
PERCENT OF MONEYS DOSE BY EACH PATHWAY 
PATHWAY DOSE(REMS) PERCEM OF TOTAL PERCENT OF DOSE FROM ALL NUCLIDES 

SUBM AIR O.COOOE -00 0.00 0.00 
SURFACE 0.0000E + 00 0.00 0.00 
SWIMMING O.OQOOE +OO 0.00 0.00 
INHAL 0.4263E42 48.49 100.00 
INGEST. 0.4529E42 5151 100.00 

VEGET. 0.4081E42 46.42 90.11 
MEAT 0.1746EQ3 . 1 s  .3.86 
MILK O2?31E43 3.11 8.03 

CONTRIBmTION OF MPOSURE MODES TO W 8OOY DOSES 
ANNuALDosE(REMs) PERCENT OF TOTAL DOSE 

0-E-15 O.oo00 
0.5512E-12 04000 
QIOOOE-~ QOOOO 

0.44lTEQt 89.s889 
ai83oEoi q4111 

9.1139E01 . 27.4049 
9.7441EU3 1.1724 

9.11WE4Q 18338 
CONTRIBUTION Of MODES TO R MAR bosEs 

ANNULDOSE(REMS) -- OF TOTAL DOSE 
o.taooEa O A m  
QlOOE-24 QOOOO 
0.1 OOOE-24 aoooo 

0252aEQl 43.7970 
0.3244EQl 56- 
9-01 50.6464 
%.1251E42 21668 

9.1956E02 3.3890 
CONTRlBUnON OF MWSURE MODES TO ENDOST DOSES 

0.3585E-16 Qoooo 
0.-13 0 . m  
0.1 OOOE-24 q0000 

OZ31E+00 43.6295 
02883E+00 56x105 

9.2sQaE+00 50.7981 
9 . 1  1 lzE4l  21733 

O. lrnE41 3.3992 

A N N W L  DOSE(REMS) PERCENT OF TOTAL DOSE 

COMRlBLmON OF MWSURE MODES TO THYROID DOSES 
ANNUAL DOSE(REMS) 

0.1 OOOE-24 O.oo00 
0.1 mE-24 O.oo00 
0.1 CmE-24 O.oo00 

PERCENT OF TOTAL DOSE 

0.6269EG 44.5965 
O . m E G  55.4035 

V.7018E42 49.9267 
.0.3002EU3 21360 

V.4696E43 3.3408 
CONTRIBUTION OF EXPOSURE MODES TO BREAST DOSES 

02078E-14 O.oo00 
ANNUAL DOSE(REMS) PERCENT OF TOTAL DOSE 
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0 
0 
0 
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0 
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0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

SURFACE 
SWlMMlNG 
NnAL 
WEST. 

VEGEI. 
MEAT 
Mux 

-SURE MODE 
SUEM AIR 
SURFACE 
SWlMMlNG 
WHAL 
WGEST. 

VEGET. 
MEAT 
M U  

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
UWAL 
INGEST. 

VEGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMHG 
U4HK 
INGEST. 

VEGEl. 
LMAt 
MILK 

MPOSURE MODE 
SUEM AIR 
SURFACE 
SWlMMlNG 
lNH4L 
INGEST. 
VEGEI. 
MEAT 
MILK 

EWOSURE MODE 
SUEM AIR 
SURFACE 
SWlMMlNG 
HHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST.) , 

VEGq, L 4, .. ,. . .  

0.4040€-11 OAOOO 
QIOOOE-Z~ aoooo 

0 .mEQ2 44.1421 
O.TI8BE42 55- 
V.7018E02 49.- 
9.3002E43 21304 

'0.469dE43 . 3.3321 
OCSES CCNTRl8UTlCN Of -RE MCDES TO 'PUL. 

ANNUM DOSEWMS) E3CENT CF TOTAL OOSE 
0.3585E-16 Qcooo 
O.=E-13 O.oo00 
O.lWOE-24 O.oo00 

0.24?2€+00 msue 
0.T188Eo2 3.0538 
0.1018E42 27519 
9.3002E43 0.11TI 

CONTRIBUTION OF DBOSUE MODES TO S WALl DOSES 

0.1 OOoE-24 0 . m  
0.1OWE-24 O.oo00 

9.4696E03 0.1841 

ANNUAL DOSE(REMS) PERCENT OF TOTAL DOSE 

0.1OWE-24 aoooo 
0.6269Eo2 44.m 
O.igqlE42 555729 
9.7066EQ2 5o.m 
.O.j023Ea . 21425 

V.4728E43 33511 
COMWBLmCN OF EXPOSURE MODES TO INT W W  DOSES 

ANNUL DOSE(R€MS) PcRCpn OF TOTAL W E  
0.1oOoE-24 aoooo 
0.1 OWE-24 O.oo00 
0.1OWE-24 0.- 

0.4523E42 41.7471 
0.4%0€42 533ri# 

9 . 4 4 6 l E o 2  47.0875 
9.1 -E43 2.0145 

929BsE03 31509 
OOSES CONTRIBUTION OF MPOSURE MODES TO Wac 

ANNUAL DOSE(REMS) PERCENT OF TOTAL WSE 
0.1 OOOE-24 O.oo00 
0.1MOE-24 O.oo00 
0.1OWE-24 QOmo 

0.7951 E o 2  60.- 
0.5289E02 39.9478 

9.4766E-02 .35.9986 
92039EU3 15401 

9.31mE03 . 2- 
COMRIEUTlON OF MPOSURE WOES TO PANCREAS DOSES 

ANNWL DOSE(REMS) PERCENT OF TOTAL DOSE 
0.1OOOE-24 a0000 
0.1MOE-24 0.- 
0.1 OWE-24 O.oo00 

0.4180EQ2 48.4106 
0.4450E42 51.5892 
9.4014EQ2 46.4655 
0.1717EO3 19889 

CONTRBUTION OF MPOSURE MODES TO KIDNEYS DOSES 

0.1oOOE-24 O.oo00 
0.1 EQE-24 O.oo00 
0.1 EQE-24 O.oo00 

92sBSEU3 3.1108 

ANNUAL DOSE(R€MS) PERCENT OF TOTAL DOSE 

0.4263E42 48.- 
0.4529E42 515136 
9.4081 E 4 2  46.4213 

1.9 8 



0 MEAT 
0 MILK 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
ONUCUDE WBOOY 
KIDNEYS 

Q. 17raEu3 lsllff) 
Q.2731E03 3.1- 

TOTAL DOSE TO EACH ORGAN THROUGH ALL PAMAYS 
CRGAN -(REMS) 

'N 3CDY a t m 7 ~ 4 i  
3 .MAR 05n2EOl 
ZNCCST 031 1SE + 00 
THYRCID a i a E o i  
BRWST aims 
VUL' 02SSOE+00 
s w w  0.141 lEO1 
INT W W  O S 7 3 E 4 2  
UMR 0.1324E41 
PANCREAS O . m E 4 2  
KIDNEYS OB792E02 

CONTRIBUTORS TO ORGAN DOSES 
PERcENr 

R M A R  plm THYROID BREAST VUL. S W W  1NrWAl.L UVER PANCREAS 

RA228 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- . o  
0 
0 

1m.oooo 1w.oooo 100.0oOo 100.oooo 1oo.oooo 100.oooo 1w.oooo 100.ooOo lOO.#KK) 1oo.oooo 1oo.ooOo 
ANNUAL DOSES(REMS) 

NUCUDE ORGAN WSE W M U M  LOCAT'ON 

ma8 WBOW 0.6347m1 12 6 
RA22a RMAR O.STIZEO1 12 6 
RA228 ENDOST o.s115E+oo 12 6 
-228 THYROID 0.1406E41 12 6 
RA228 BREAST Ql4ooEo1 12 6 
RA-rtB .wL* 0255OE+OO 12 6 
-228 s w w  0.141 lE01 12 6 
RA228 iN7 WALL 0.9473E42 12 6 
m a  UVER 0.1324E41 12 6 
RA228 PANCREAS 0- 12 6 
RA228 mDMys 0.8792Ee 12 6 

COLUMN Row 
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-. (-1:. 

1 
0 

0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 

0 

1 
0 
0 
0 
0 

1 
0 
0 

A W E  AiR TEMPERATURE @EQ K) 21560 
A W E  MFmcK TEMPERATURE GRADIENT OF THE AIR @Ea 

HsTABlUrYCUSSE Oma 
HSTABUWCUSSF 0.1080 
R(STABU.IWcLASs0 0.1455 

RAINFALL RATE (CM/vuR) 1- 
HwjHToFuD(METERs) lo00 
NUMBER OF STACKS M THE PUNT 1 

SECTOR FRAcTK)N OF TIME IN W STABILITY CUSS 
A B C D E F . G  

1 
2 
3 
4 
5 
6 
7 
8 
0 
10 
11 
12 
13 
14 
1s 
16 

0.0084 
0.0171 
0.0101 
0.0409 
0.0318 
0.0706 
0- 
0.0163 
0.0392 
0x1321 
0.01 88 
0.0157 
0.0439 
0.0413 
0.031 1 
0.0446 

0.0056 0.0224 0 . m  0.4551 0.0928 0.4366 
O.oo00 0.0342 0.3576 0.4263 0.1136 0.0612 
0.4209 0.0310 0.3919 0.3192 0.0929 41340 
0.0245 O.Oo80 0.3515 02441 0.1383 0.1872 
0 . m  0.0240 0.2939 0.- 41076 om71 
0.010 0.0514 0.4737 02692 0.0650 0.0995 
0.0149 40198 0.5888 02077 0.0298 0.- 
0.mO 0.0431 0.5458 0- 0.0488 0.0866 
0.0173 0.0347 0.5479 01693 0.0523 0.0392 
0.0438 0.0641 0.4973 0.1871 0.0937 0.0819 
0.0375 0.0625 0.3270 02292 0.1104 09146 

0.- 0.0363 0.2900 0.3187 0.1465 0.1380 

0.0191 0.0502 02805 0.4527 0.0988 0.0677 
0.0265 0.0418 0.3585 0.4045 0.0823 0.0419 

0.01s aoim 0.m7 0.- 0.1391 o m 1  

0.a20g 0.0445 02368 0.3291 0.1892 0.1383 , 

FREQUENCIES OF WIND DIRECTIONS AND REClPROCAl-AVERAGED WlND SPEEDS 

WIND TOWARD FREQUENCY WIND SPEEDS FOR EACH STASIUTY CLASS 
(MEI€RS/SEC) 

A B C D E F G  
~ 
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2020 
0 

0 
1 
0 
0 

0 
0 

1 am 257 1.31 2.00 1.88 1.49 0.81 0.77 
2 0.429 1.4 0.00 1.19 1.27 1.m an 0.n 
3 a016 0.77 an 0 . n  0.08 a83 0.77 0.n 
4 O.W Q.W 1.00 2.57 0.64 an Q.TI an 
5 O.M 1 1.m 1.1 an 1.07 063 0.n an 
6 am 1.14 2.W 1.16 1.52 1.Q1 0.n 0.77 
7 Q.033 1.62 1.m l a 6  132 1.Ql an 0.77 
8 Q.am o.n am 2.17 1.w ia an o n  
0 0.438 i s 2  am 1.61 2 1 8  1.17 QO), o.n 
10 a066 i s  im 1.40 im 1.07 ui 0.n 
1 1  0.078 257 243 1.88 l.U3 1.13 0.n 0.77 
12 0.001 1.45 2% 1 . 4  1.W 1.18 Q.77 0.n 
13 0.106 1.W 2.03 2.43 1.62 121 0.78 0.77 
14 0.103 158 1 s  1.60 1.3Q 1.43 0.79 0.n 
15 0.120 1.82 201 233 1.44 1.14 0.02 0.n 
16 Q.117 203 29 2.% 1 s  1.58 0.80 0.n 

FREQUENCIES OF WIND WR€CTlONS AND TRUE-AvERAciE WIND SPEEDS 
WIND MFIECTIONS ARE N m  C0U-S STARTING AT 1 #w1 NORTH 

W D  TOWARD FREoup#=y WlND SPEEDS FOR EACH STABlurYcusS 
M==/SEC) 

A B C D E F G  

1 0.058 257 257 2.35 283 2 1 9  OB an 
2 0.029 i s  QOO 1.67 1x16 is an 0.n 
3 0.016 an an 0.n 1s QAK an 0.n 
4 0.- 1.13 1s 2 s  OS an 0.n o m  
5 QMl 1.6 ulb 0.n 1.49 OS an an 
6 0.060 1.60 1.n 2.22 1 s  0.77 an 
8 0.030 an a00 281 2.23 1.n an  0.n 
9 0.038 2 . ~ 6  2 s  271 1.m 12 an 

11 0.078 257 270 263 246 1 s  an an 
12 0x194 1.m 3x16 247 273 1.n an an 
14 0.103 253 251 232 238 1 s  OS o.n 
15 0.120 257 257 3.10 2.22 1.n o.n 
16 0.1 17 2.m u#i 3.19 UK) w Q.W an 

7 0.433 212 1.36 257 201 1.41 Q.77 0.n 

10 0.058 2 4 1  3.10 2.52 252 1.59 0.68 0.77 

13 0.108 263 289 3.51 2'18 243 0.79 0.77 

0 
1 ESllMATEDRAMONUCUOECOIJCENTRAfK)NS 
Q A R E A  NUCLIDE AIR- DRYDEPRATE WETDEPRATE GNDDEPRATE EFFRn 
RATE 

W D  DIRECTIONS ARE NUMBERED COUNTERcLocKwlSE STARTING AT 1 FOR DUE NORTH 

0 
1 
1 
1 
1 

' 1  
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 

321 €47 
2mE47 
2-47 
219E47 
l S l E 4 7  
1 .ma 
1.61E07 
134E47 
1.14E47 
923E08 
3 . 1 s -  
211EOT 
1BrlEOT 
1 .e47 
1.44E47 
126EOT 
1.16EOT 

1sSEOB 
1BlEOB 
1.42€08 
126E08 
l.lOE08 
1.02EOB 
Q26Eo8 
7.73Ea 
6.59€49 
531 Eo8 
1.82E40 
121E08 
1 .Q6Eo8 
9.33E09 
8.28Eo8 
7 s -  
6.7OE49 

299Eo9 
27sE49 
-09 
237E4Q 
219E09 
209E49 
1-09 
1.76E40 
1.60E09 
l.sM49 
6 . e - 1 0  
1.98E49 
163E09 
1 .@E49 
1 .-E49 
1 . e o 9  
1.38EoB 

6.14E+03 
6.13E+03 
6.12€+03 
6.1 1 E +03 
6.1Q€+03 
6.09E + 03 
6.09E + 03 
6.oTE+03 
6.06E+Q3 
6.WE+43 
5mE+43 
299E+03 
-+43 
298E+03 
2m+03 
-+a3 
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C,C[J$ ‘ 2 ’  

2 
2 
2 
2 
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3 
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3 
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3 
3 
3 
3 
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4 
4 
4 
4 
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4 
4 
4 
4 
4 
5 
5 
5 
S 
5 
5 
S 
I 
5 
5 
5 
6 
6 
6 
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6 
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6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 

$OS 

1- 
oooo 
2200 
pboo 
#KK) 
1100 
1300 
1400 
1- 
1625 
17W 
le00 
2mo 
2200 
2500 
5ooo 
1100 
1300 
1400 
lSW 
1625 
1700 
le00 
aooo 
rzoo 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
17W 
le00 
aooo 
2200 
2xK) 
xxx) 
1200 
1300 
1100 
1500 
1625 
l7W 
le00 
aooo 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
1100 
1800 
aooo 
2200 
2500 
so00 
1ZUl 
I300 
1400 
1500 
1625 

1 S 4 7  
8.aOE40 
7 s -  
6.04Ea 
2wEa 
l S 4 7  
1 .e47 
1- 
l.llE47 
9.6SEa 
amme 
awa 
6.72EG 
5.71 E 4 0  
4.50Ea 
l S 4 6  
25oE41 
217Em 
l.WE47 
I S 4 7  
1.47E47 
1 S 4 7  
123E47 
1- 

bo6Hll) 
22DEOB 
Lo9E47 
4.43Hn 
3.0aE-m 
3.- 
299E47 
278607 
25oEQI 
2- 
1 .lt#o1 
1.41E47 
4 . a -  
btOE47 
3.30€47 
29oE47 
257E47 
-47 
208E-07 
1.88E47 
1.S7E47 
1.33E47 
1 .m47 
3.60E46 
2m47 
lBoE47 
1 S 4 7  
1.41E47 
123E47 
1.13E47 
1.03E47 
8.54EoB 
7 P E 0 8  
5.84EOB 
1 .ME08 
2.04E47 
1.78E47 
1 .%E47 
1.38E47 
121 E 4 7  

am- 

1.30€40 
1.17E40 
1 .ou€oo 
929E-10 
4 . e - 1 0  
1.33E40 
122E40 
1.1s- 
1 . o S a  
am-10 
0.22E-10 
8.69610 
7.m-10 
7.04E-10 
6.1 7E-10 
e%€-10 
1 .ma 
1 .63€40 
1 J 1 ~  
1 .roEoo 
129Eo9 
123Eo9 
1.16EoO 
1 .WE09 
9.M-10 
8 s - 1 0  
3.W-10 
3.32€40 
305E40 
282E4e 
262E09 
24lE09 
23oE40 
216EOo 
1- 
1.15MO 
l S E 0 9  
727E-10 
3.81 E 0 9  
3.51 E 0 9  
3 2 s -  
3.aE09 
2tSE09 
2.66E49 
251 E09 
-09 
2w09 
1 .ma 
8 . e - 1 0  
u)8Eoo 
1 s -  
1.78Eo9 
1.66E09 
1.52E09 
1 &E09 
1.37E49 
123€09 
1.12E09 
9.m-10 
4.74810 
1.74E49 
1 . e o 8  
1.49E49 
138Eo9 
l27E4e 

7.3a€40 
624Eo0 
5.38Eo0 
4.41Eo0 
I S 4 0  
1-a 
9.42fo0 
-40 
7A3EOo 
U.s2€40 
ao6E-a 
5- 
4.64Eo9 
3 s -  
-40 
l.lT€a 
ldlE46 
1.41H)B 
1 s -  
l.llE46 
9.75E-00 
9.- 
024€40 
6.91 Eo0 
so3Eoo 
4-40 
1.71E40 
3.2s- 
28s- 
252E08 
224Ea 
1 s -  
ld2H)B 
l e 4 6  
1 S E a  
1.19EQ) 
9.m- 
3.e- 
u6Ea 
-08 
2ooEa 
1 .ma 
l S E 4 0  
1 . e o 8  
1.33E46 
1.13E08 
0.72E40 
7 m 0 9  
-09 
1.4OEoB 
l23EoB 
1 . a 0 8  
9.m- 
8.58E49 
7seE49 
7 s -  
6.1 SE# 
53OEo9 
4.34E-a 
1 . s o 9  
1 S 0 8  
1.18Ea 
1.05Ea 
9.35EQ9 
8ZE- 

2 ~ + 0 3  
204E+W 
2.B4E+03 
292€+03 
uUE+a 
1 .61 E + 03 
1blE + 03 
1.=*03 
l.OOtE*03 
lboE+03 
lboE+O3 
l.WE+03 
lJBE+Q3 
l.S7E+03 
lS7E+03 
lboE+03 
201E+03 
201E+03 
20#+03 
1 E + 0 3  
1=+03 
lsBE+03 
lmE+W 
1.96E+03 
15+03 
1.WE+03 
165E+03 
4.13€+03 
4.12€+03 
4.1OE+03 
4mE+03 
4mE+03 
4.06€+03 
4mE+03 
4mE+03 
4.01€+03 ‘ 
399E+03 
38oE+03 
6.33€+03 

681E+03 
63OE+03 
6.29E+03 
628E+03 
m+03 
6.2SE+03 
624€+03 
6.22€+03 
6.05E+03 
b47E+03 
147E+03 
3.46E+03 
3.45€+03 
3.45€+03 
3.44€+03 
3.44€+03 
3.43€+03 
3.42€+03 
3.41 E + 03 
332E+03 
3.18E+03 
3.17E+03 
3.16E+03 
3.16E+03 
3.15E+03 
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lz00 
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627EoB 
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1.7lEoB 
3nEm 
3 2 5 E 4 7  
-47 
25x47 
221 E47 
204E47 
l S 4 7  
1.54E47 
1.31E47 
1M47 
3.49EoB 
B S 3 E 4 7  
7.70€47 
6.81 E47 
6.01 E47 
-47 
484E47 
4.37Em 
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247E47 
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6.76E-07 
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5.65E47 
4.6BE47 
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1 mE47 
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W E 4 7  
7.89E47 
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8.09E47 
5.63E47 
5.09E47 
423E47 
3.60E-07 
-E47 
9.61 €08 
1.08E46 
9.39E47 
825E47 
730E47 
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amoB 

122Eo8 
l . l M 0 0  
1 .moo 
Q.31E-10 
8.1 UE- 10 
3.Q4E-10 
1 .toEoo 
1.66Eoo 
t e a  
1 . e 0 8  
1srE.00 
1 2 5 E a  
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8.444510 
4.11E-10 
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ldsE00 
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4.17EoO 
31)7Eo9 
ss6Ea 

b2oHIo 
28sHIo 
25BEoo 
218E08 
1 .moo 
6 . m -  
SSIEoo 
S14Eo9 
4 . m -  
4.39€09 
4.18E09 
3.04€08 
3.51 E49 
3.18E49 
2m09 
131E49 
6.73€49 
6.1 9E09 
S.73Eo9 
5.32E-09 
4 s 0 9  
4.67E-09 
4.4oE49 
3 3 x 4 9  
3.57E49 
3.1%- 
1.49E49 
7.3oE49 
6.71E09 
62lEo9 
5.77E40 

aeoo 

3.15EtOS 
3.14Et03 
3.13E+03 
3.12€+03 
3.12€+03 
3.03€+03 
4.OoEt03 

3.@0€+03 
3#K+03 
bOBE+03 
m+03 
3.QIE+03 
3.e6€+03 
3.05E+03 
3.@4€+03 
3mE+03 

s s t m  
5.85€+03 
583E+03 
5'82€*03 
5.82€+03 
5.81E+ 03 
SfOE+03 
5.78Etm 
5.76E+m 
5.81 E + 03 

75+03 
7.%E+m 
792E+03 
t.m€+03 
7 H + M  
7deE+03 
t5+03 
7.80€+03 
7.76E+m 
7.44E+03 
0.53E+m 
0.49€+03 
0.46E+03 
0.42E+03 
0.39€+03 
037E+03 
034E+m 
02OE+w 
926E+03 
922E+m 
a80E+m 
l.llE+04 
l . l lE+W 
1.11€+04 
l.lOE+W 
l.loE+o4 
l.lOE+W 
l.lOE+M 
l.WE+W 
l.WE+W 
1.09E+W 
1.05E+W 
1.05E+W 
1.05E+04 
1.04E+04 

-+a, 

&87E+03 

aOoE+m 
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14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

1 
0 

0 

1- 
1700 
1800 
a#K) 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
162s 
1700 
1800 
aD00 
2200 
2500 
so00 
1200 
1300 
1400 
ls00 
1825 
1700 
le00 
2Ooo 
2200 
2500 
so00 

la00 
1300 
1400 
1500 
1625 
1700 
1800 
a#K) 
22#3 
2500 
so00 

0 
0 
0 

1200 
1300 
1400 
1500 
1625 
l7W 
1800 
2mo 
2200 
2500 

OaJQE05 0.190E05 
02S2E05 0.166E05 
0-45 0.146E-a 
0.1Q7E05 0.13oE05 
Q173E45 0.113E05 
O.leOE05 0.105E45 
0.145E05 0.951E46 
0.121E05 0 . W -  
0.103E05 0.67E46 
0.- 0.544E46 
0284E06 0.185E46 

s S S E S E  

0.159E05 0.336E05 
0.139E05 0293E05 
0.122E05 025BE05 
0.109E05 0.228E05 
O N E 0 6  O.lB9E05 
0.8TIE48 0.184E-a 
0.796E06 0.167E05 
0.663E06 0.138E05 
0.565E46 0.118EOS 
0 . W -  0.946E06 
0.154E06 0.315E06 

ESE E E N E N E N N E  



2020 
0 TOTAL MEAT CONSUMPTW (KG PER YEAR) Q111#+10 
0 TOTAL IMAT PROOUCTlON (KO PER VEAFp as31oE+m 
0 TOTAL MU.K m P T I o N  mm QleooE+ 10 
0 TOTAL MUJC WM 0.-+00 
0 TOTAL VEORABLE FOOD (KO PER VEAFp -+ 10 
0 TOTAL VEQ!3ABLE FOOO PROOUCED (KO PER MAFp -+00 
1 U S T f f  INPUT DATAFOR NUCUDETH-228 

0 E N W W M H T A L  DECAY coIJsIAHT-SURFACE (PERDAY) I aOOOOE+OO 
0 

0 ENVIRONMENTAL DECAY CONSTANT-WATER (PER MY) a m + m  
0 
O.SCilO€46 
0 
0.16OoE46 
0 
a63ooEo2 

0 
O S U 3  

0 GI UPTMEFRAcTK)N WHAUfloN) 0- 
0 01 UPTAKE FRACTKWJ ( I N G E T  02oOoH)3 
0 PAFmclEsm(MICR0Ns) 0.10ooE + 01 
0 sowBarrycuss Y 
0 DOSEcoMIERs#)NFAcToRs 
O O R G A N  ~ T I o N  tNGEm SUBMERsK)N IN AIR SURF- DPoSUE SUBMERSION IN 
WATER 

RADKWCTNE DECAY CONSTANT (PER MY) Qoo1oEo9 

A M E  RUC~X)N OF ANIMAL'S WLY WAXE OF N U C U D E ~  A~PEASCS N EACH L O F  MU ~AYS/L)  

FRAcTK)N OF ANIMAL'S M Y  WTME OF NUCUoE WHlCH APPEARS IN EACH KCI OF FLEW (DAYS/KG) 

C0NcpITRATK)N FACTOR FOR UPTAKE OF NUWDE FROM SOItW PASTUNE AND FORACK 

(w PcI/KG DRywEffiHT PER W/KO DRY SOQ) 

(IN PcyKG WEr WEIGHT PER W/KO DAY soli) 

-TION FACTOR FOR UPTAKE OF NUCUOE FROM -BY E U 8 l E P M S  OF CROPS 

(wMsFucRocvwE)(REMs/MICRoCURIE) (REMscuB#:cM/ -m/ (wM=uBlc 
m/ 

MtcRoctlRlEHFp MICROCURIE* MK#K=uwE+(Fp 
0 

w BOOY Q342E+W 0.396E+OO 0.928E+OO O.SlOE43 0-221H12 
RMAR QW2E+W 0.714E+OO 0.741E+a a4oBEoo Q 1 m  
ENDOST obcIE+03 o . m + 0 1  Q144€+01 QTO1Eo3 Qs43Ea 
lHYROl0 QW1E+OO osSlE02 Q128€+01 _ _ _  0 . e -  0.3OuE-m 
Ba%T --omE+a, 0- O.lsgE+Ol - >  ObsOEOO Q373Hp 
.PUL* 0256E+04 0.856E-m 0.889E+OO 0.489E-a 0.21- 
SWALL od36E+OO 083BEG 0.783E+OO 0.431 E48 Q187E4Q 
INT WALL 0261E+01 0242E+OO 0.764E+OO O.(2oEo3 0.182E- 
LNER 0.368E+Ol 0.343€41 0.81 1 E +00 0.446Ea 4193EG 
PANCREAS 0832E+OO 0.18)EG 0.633€+OO 0-43 0.151E02 
KIDNEYS 0.138€+01 0.955E42 0.830€+00 0.451E03 Q196E42 

1 
O A R E A  AIRCONCPCTRATON GROUNDC0NCENTRATK)N H G E ~ P l T A K E  WHALATON 
INTAKE 

CQNENlWllONS AND INTAKE RATES FOR fK228 

(CURIES/CUBC METER) (CURIES/SOUARE M€IER) (pcI/yEAR) 
MRECflON DISTANCE 

-1 
0 

1 1200 0.321E-12 O . S E - 0 6  W + o I  -+04 
1 1300 0.28oE-12 0.499E-06 O.WE+oI 0=+04 
1 1400 0.247E-12 0.443E-06 02IOE+oI QlQR€+(W 

1 1625 0.191E-12 0.35oE-06 0213E+o4 Q154E+04 
1 1700 0.177E-12 0.326E46 O.l€BE+oI 0.142€+0) 

1 Po0 0.134E-12 0251E48 0.153E +oI O.lOBE+W 
1 z200 0.114E-12 0217E48 0.132E+W 0919€+03 
1 2500 0.923E-13 0.178E48 0.108E +04 0.741 E + 03 
1 so00 0.31 SE-13 0.66lEQS 0.403E+03 0253€+03 
2 1200 0.21 1 E-12 0.374E-08 0.228E+W O.l84E+04 ,' 

2 1300 0.184E-12 0.329E46 02WE+04 0.148E+04 
2 1400 0.162E-12 0.292E48 0.178E+ 04 O.l30E+04 

0.116€+04 2 lS00 0.144E-12 0261E08 0.159E+04 
2 1625 0.126E-12 021oE-06 0.14U€+oI 

1 ls00 0219E-12 0.3WE-06 0242E+o4 ai=+o4 

1 1800 0.161E-12 0297E08 0.181E+oI a i a + o 4  

Q101E+04 2€w 



2 
2 
2 
2 
2 
3 
3 
9 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
S 
5 
S 
S 
5 
S 
5 
S 
5 
S 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 

1700 
1- 
1ooo 
1200 
2so 
woo 
1200 
1300 
1100 
1500 
162s 
1700 
1800 
2ooo 
2200 
2500 
5ooo 
1200 
1300 
1400 
1- 
1625 
1700 
1800 
2ooo 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
2ooo 
2po 
2500 
so00 
1200 
1300 
1400 
ls00 
162s 
1700 
1800 
2ooo 
2200 
2500 
so00 
1200 
1300 
1400 
lS00 
1625 
1700 
ls00 
2mo 
2200 
2500 
5ooo 
1200 
1300 
1400 
1500 

0.1 le-12 
O.106E-12 
0.W-13 
0.nOE-13 
0.6ME-13 
0--13 
0.163E-12 
0.112E-12 
0.1s-12 
0.lllE-12 
0-13 
0.893€-13 
0 . m -  1 3 
0.W-13 
OS1E-13 
0.459E-13 
0.152E-13 
0.2sOE-12 
0217E-12 
0.101 E-12 
a l a - 1 2  
0.147E-12 
0.1s-12 
0 .12s  12 
0.102E-12 
0-13 
0.696E-13 
O n - 1 3  
a5ooE-12 
4443E-12 
0388E-12 
0.343E-12 
0.299E-12 
o m - 1 2  
0.2SoE-12 
0-12 . 
0.176E-12 
0.141 E-12 

o m - 1 2  
0 . a - 1 2  
0290E-12 
o m - 1 2  
0.225E-12 
0208E-12 
O.188E-12 
0.157E-12 
0.133E-12 
0.1m-12 
O m - 1 3  
Oa7G12 
41mE-12 
0.159E-12 
0.141E-12 
0.123512 
0.113E-12 
0.1 WE-12 
0.854E-13 
0 .m-13 
0.584E-13 
0.1WE-13 
0mE-12 
0.178E-12 
Ql56E-12 
0.138E-12 

a465~-13 

0314E40 
0.1aE46 
0.185Ea 
0.142€40 
0.117Ea 
0.431 E o 0  
0- 
0-40 
0.221- 
0 . 1 m a  
41?3€46 
0.1-46 
0.146E40 
0.123€48 
O.loE48 
0 - e  
031OE00 
0.427EoB 
0.374EQB 
0.331 €46 
02WE46 
0250EoB 
0240EoB 
0218EQ8 
A183EoB 
0.1 WE46 
0.128E08 
0.453E08 
0883EQB 
0.t55EOB 
0.667EoB 
O.SWE46 
O.SlQE40 
448E4e 
Q43sE48 
0.36rEa 
031- 
0- 
OgOlEOg 
0.=oB 
0-a 
OJ2BEoB 
0.472€46 
0.41EoB 
0.387EQ8 
0-46 
0-46 
0-46 
0211EoB 
QTnEQD 
0.371E-m 
0.326€08 
0289EoB 
a258E4e 
0227EoB 
0211EOB 
0.1aEoB 
0.163Ea 
0.1 4aXe 
0.1lsEoB 
0.421Eo9 
0351E08 
0.313EoB 
OmEoB 
urn46 

0.-+03 
O.M8E+W 
0.7OmE+03 
o.o02lE+~ 
4485€+03 
O.le8€+03 
Q131E+04 
Q114E+04 

Q6mE+oo 
QTldE*03 
0.717E+03 
0.64a€+W 
4530E+03 
419#+03 
0.3mE+03 
aia+o6 
QPlE+W 
Q17SE+04 
Q153E+04 
0.136E+04 
Q118E+04 

A # m + O o  
0.81@€+03 
0.8#K+W 
0.59DE+03 
Q164€+03 
Q4ooE+04 
Q9ssE+04 
0-312€+04 
0.276E+04 
0240E+o) 
w+o) 

a1-+04 
Ql41E+o) 
4114€+04 
a9T3E+03 
0.304E+04 
OdBsE+O4 
02XK+04 
0207E+04 
0.18QE+04 
0.167E+04 
O.lSlE+W 
0.126€+04 
4107E+04 
0-+03 
0289E+03 
0.166€+04 
0.14sE+04 
O.lmE+01 
Q.l13E+O) 
0.984E+Q3 
OSlOE+03 
0.825E+03 
0.686E+03 
0.584E+03 
0.4SQE+03 
0.1 56E + 03 
O.1WE + 04 
0.143€+04 
0.12SE+04 

- Q111E+04 

' Qlm€+O) , 

a.im+o) 

O.mE+W _ _  _ _  
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2020 
8 1- 
8 ltoo 
8 le00 
8 2ooo 
8 2200 
8 2600 
8 w a  
9 1 m  
9 1900 
9 1400 
0 lboo 
9 1- 
9 1700 
9 le00 
9 2ooo 
9 2200 
0 2500 
0 5Ooo 
10 1200 
10 1300 
10 1100 
10 1500 
10 1625 
10 1700 
10 le00 
10 2ooo 
10 22#) 
10 2500 
10 5Ooo 
11 1200 
11 1300 
11 1100 
11 ls00 
11 1835 
11 1700 
11 le00 
11 aooo 
11 2200 
11 2500 
11 5ooo 
12 1200 
12 1300 
12 1100 
12 1500 
12 1625 
12 1700 
12 le00 
12 zoo0 
12 2200 
12 2500 
12 so00 
13 1200 
13 1300 
13 1400 
13 1500 
13 1625 
13 1700 
13 1800 
13 2mo 
13 2200 
13 2500 
13 so00 
14 1200 
14 1300 
14 6 $400 

4. Y 5 ,... 

0.121612 
Qll2€-12 
Q101612 
OdSoE-13 
0.7 1 bE-13 
0.btbE.lS 
0.191619 

0.1w-12 
0.130612 
0.1-12 
0.1-12 
om14E-13 
0.883513 
0.736E-13 
0-13 
o.su6E-13 
0.171 613 
0.513E-12 
0.325E-12 
O H - 1 2  
02S3E-12 
0.221612 
0.20E-12 
0.16s€-12 

0.131612 
0.105E-12 
a949E-1s 
o.amS12 
0.TIBE-12 
0.681612 
0.601612 
0.-12 
0.4ME-12 
0.437612 
0.362E-12 
0.3oE-12 
0247E-12 
0.-13 
0.1 1s-11 
0.1mE-11 
088oE-12 
0.m-12 
0.676E-12 
0.825E-12 
0.56s-12 
0 . e - 1 2  
a=-12 
0319E-12 
0.106E-12 
0.103€-11 
0.899E-12 
0.m-12 
0.698E-12 
0 . e -  12 
0.563€-12 
0.50BE- 12 
0.423E-12 
0.36oE-12 
0.289E-12 
0.961E-13 
0.1oBE-11 
0939E-12 
0.82K-12 

QlnE-la , 

a154~-12 

0217E08 
Oao2E08 
0.1- 
0.155€08 
0.134Ea 
0.10#46 
0.- 
0.317E-00 
0.27QEa 
024- 
021E08 
0.1- 
0.182Ea 
0.168E.a 
0.1- 
0.121 E a  
0.W3EQO 
0.369EOO 
0 . e -  
0.- 
0.506E-00 
0.452E46 
0.397E46 
0.36QE-00 
0.336H)8 
0283EOB 
0243E40 

O . T a # o o  
0.1- 
0.13oE-m 
0.115E47 
0.102E-m 
O s s l E o e  
0.827Ea 
0.75lH1B 
0.627E-00 
0.537E-00 
0.436EOB 
O.lSlE46 
0.192EQI 
0.1BBE-m 
0.148E-m 
0.131E47 
0.115E47 
0.106E47 
0.966EOB 
0.007EOB 
0.691 E46 
0.56UE-00 
0.19sEOe 
0.175E47 
0.1s3EQI 
0.135E47 
0.1 21 E47 
0.106E47 
0981EOB 
0693E08 
0.749EOB 
0.642E46 
0.523E43 
0.186E43 
0.184Em 
O.lSlE47 

aio9Eo8 

0.133E+04 
0.1pE+04 
0.112€+04 
O.S46E+03 
Od14E+a3 
0.66SE+03 
0241 E + 
0.1=+04 
0.170€+04 
0.151 E +04 
0.136E+04 
0.11#+04 
O.lllE+04 
0.10lE + 04 
O.a5SE+Q3 
0.737E+m 
0.-+m 
0225E+m 
038TE+04 
0.34Q€+04 
0.3OoE+04 
O m E + 0 4  
0.242E + 04 
0.225€+04 
0-+04 
aiTzE+o) 
0.148€+04 
O.l2lE+04 
,0.4396+00 
QooBE+04 
0.7$3€+04 
Q6mE+04 
0.62lE+04 
O S 3 € + 0 4  
QsoIE+04 
0.457E+04 
0382E+04 
43m+04 
0368E+04 
O.S22€+03 
O.l17E+05 
O.la2E+05 
o#xK+04 
O.f09E+04 
O.@QE+04 
O . W E + ( W  
OsB9E+04 
0.4m + 04 
0.421E + 04 
0.341E+04 
0.119€+04 
0.1m+05 
OS34E+W 
0.825E+O) 
0.734E + 04 
0.644E+M 
0.598E+04 
O.WE+M 
0.456E+04 
0.391 E + 04 
0.319€+04 
0.113E+04 
0.112€+05 
OgBoE+04 

0.142E47 0.886E+04 



. .  
i!?: 

14 
14 
14 
14 
14 
14 
14 
14 
16 
16 
16 
16 
15 
15 
15 
15 
16 
15 
1s 
10 
10 
10 
16 
10 
10 
16 
10 
10 
16 
10 

0.73oE-12 
o.eX€-12 
0 .w-12  
0.W3E-12 
0.443E.12 
0.m-12 
o s - 1 2  

Od71E-12 
0.m-12 
OdeOE-12 
0-12 
OblbE-12 
0.4T#-12 
0.438E-12 
Q3bzE-12 
-12 
0.246E-12 
0.840E-19 
o.do9E-12 
0.531E-12 
a4mE-12 
0.41 8€-12 
0383E-12 
0.33s-12 
OrWE-12 
0-12 
021(#-12 

O.SB2€-19 

a i 0 1 ~ 4 2  

a 174~42 

0.1m47 
O.lllE47 
0.103EOI 
o.mE40 
0.7aE40 
0 . w -  
0.56lEa 
0.lWEdO 
0.1- 
0.134€47 
0.1 1- 
0.1- 
0- 
0.870Ea 
0.IOIHy) 
0.maEa 
QsnHII) 
Q412Eo8 
0.1- 
0.1- 
oS46€48 
0.asE.oe 
at5oE48 
0.681Ea 
O b l M  
0.S61Ea 
0.471Hw) 
Q4ooMB 
Q936H1B 
0.1- 

1 

1 P€RCENlOFWBooy DOSEBYEACHPATHWAY 
0 NucuoE PATHWAY DosE(EMS) PERCENTOFTOTM PERCENTOFOOSEFROMWNUCUOES 
0 - 

-:* TK2aB SUBMAIR O.wm€a 0.00 1- - 
S U F I F A C E .  Om66m6 am 100.00 
SWIMMING O.OOOOE+00 0.m 0.m 
HHAL 0.3167EtOl 99.85 1- 
INGEST. a4e27Ea 0.15 loa00 
VEGO. QltlZKQ2 ais 9993 
MEAT Om70Ea 0.00 a01 
Mw( Q2548Eo5 om * o m  
PERCENTOFRMAR DOSEBYEACHPATHWAY 

NUCUDE PATHWAY WSE(R€MS) PERCENT OF TOTM PERCENT OF DOSE FRW W NUCUDES 
1 
0 
0 

1 
0 
0 

1 

1 

TI+= SUBMAIR a7-a 0.00 loQ00 
SURFACE WE05 a00 loom 
SWlMMuJG nruuru+00 am 0.00 
m w  a(wa7E+oo 90.71 1oox)L) 
WEST. 08342E02 129 100.00 

MGET. -42 128 99s 
MEAT ai- am 0.01 
MILK 0.45S3E- 0.00 0.m 
PERCENTOFENOOST DOSEBYEACHPATHWAY 

NUCUOE PATHWAY DosE(R€MS) PERCENT OF TOTAL PD#;pIT OF DOSE FROM W NUCUDES 

W228 SUBMNR 0.1453EQI 
SURFACE Q1328Eo4 
SWlMMlNG QooQoE+00 
INW 0.7843E+Ol 
INGEST. 0.1025E+ 00 

VEGl3. 0.1024E+OO 
MEAT Q1346E.04 
MILK 

0.00 

0.00 
0.00 

M.71 
1.29 
1.29 . 0:00 

0.00 

loom 
0.00 

100.00 

100.00 
100.00 
99.93 

0.01 
0.06 
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2020 

0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

NUCUOE P A W A Y  #)8E(WEMS) PERCEHTWTOIK PERCPCTOF DOSE FROMALL NUCUDES 

w228 SUBMAsR alnlE47 a00 tmm 
8uRFkcE AllmE(W 0.11 1- 
8wIMMINo o.owoE+00 0.00 om 
HHAL QlbeOEoQ ob61 loo110 
W E S T .  O.QD43E44 1 24 loo110 
\IK1ET. a.W36€44 , *  124 .ma8 
MEAT 0.1906E47 0.00 0.01 
MflK a5478iE47 .a00 'om 
PERCENTOF- DOSEBYEACHPATHWAY 

NUCUE PATHWAY DosE(FIGMs) ff TOTAL ff DOSE FROM ALL NUCUMS 

TI+= SUBMNR ai5ToEo7 0.00 100.00 
SURFKX 0.1444Eo1 0.18 loQ00 
SHlUAMINo nrrrw+00 0.00 om 
HHAL aIo)sH12 mm too110 
INGEST. O.loQIE03 1 1 5  loo110 
VEGET. aioo6H13 . 1 2 5  *oos 
MEAT Q.1323€47 *Qoo 0.01 
MLK 03646m7 a00 om 
PEFCENT OF .puL* OOSE BY EACH PATHWAY 

N W  PATHWAY DosE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM ALL NUWOES 

W2a SVBMUR odslBEo8 0.00 100.00 
SURFACE nll31ytFM 0.00 100.00 
SWIMMINO nruuw+00 0.00 om 
INnU 0237OE+O2 100.00 100.00 
PIGEST. osmmE44 0.00 loo110 
VEGEl. O . Q m f 4 4  om * m s  
Mu1 0.131- . om *om 
MlLK 0.5601w a00 * o m  
~ o F 8 W A l . L  D o 5 E B Y W P A W A Y  - 

-..FW 

SiEFkCE 0.7232Eo5 0.09 loo110 
SWlMMlNci omooE+00 0.00 Qoo 
INWL O m 1  €02 98.52 100.00 
INGEST. 0.10B4Ea 1.39 100.00 

vEG€r. 0.1oQ3EQ3 1.39 .QO.m 
MEAT 41437E47 0.00 0.01 
MILK 0.6@22E47 0.00 0.06 
PERC€NT OF INl W W D O S E  BY EACH P A W A Y  

NucLlDE PATHWAY DOS€QIEMs) PERENTOFTOW. ~ O F D o s E F R o M A U N U C U D E S  
I* - 

TWS 8us1llm aIoioEoB 0.00 loom 

NUCLIDE PATHWAY DosE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM ALL NUCLIDES 

TI+= SUBMNR QTIlUioB 0.00 100.00 
SUWACE 0.03 loQ00 
SWIMMING nrrrw+00 0.00 om 
UWAL 0241601 88.49 1- 
INGEST. -1 €02 10.49 loQ00 
VEGO. 02829642 10.48 .mS3 
MEAT 0.3719E46 0.00 .w1 
MILK 0.1559E45 0.01 0.06 
PERC€NT OF LNER DOSE BY EACH PATHWAY 

NUCLIDE PATHWAY =(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM A l L  NUCLIDES 

0.00 

0.00 
0.02 

98.82 
1.16 
1.16 
om 

0.00 

100.00 
100.00 
Om 

100.00 
100.00 
*9Bm 
' 0.01 

0.06 212'; 



1 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.. - 

P€RC€Nl ff PANCM%S #)gEEYEkcn PATHWAY 
NtKxlDE PATMHAV #)8E(R€MS) PERCEHTWTOTAL P E R c E N I O F ~ M A L L N u c U o E S  

TH.228 BUBUAR 0.a3osEa m 1001)1) 
8uFIFAcE 0.5B47Ea 0.07 100m 
SwlMmJQ o.omE+00 0.00 om 
EguL a m 4 2  m76 100.00 
HOEST. wre1Hu 1.17 100.00 

VEQET. WlsSHw 1.17 *QOm 
MEAT 0.1203E47 *om 0 4 1  
MBK 0.8044EW *om om 
PERcDNTffKIoNEVs D O S E B Y ~ P A T H W A Y  

NUCUDE PATHWAY -(REMS) #R#NT ff T U l M  pE#;ENT OF DOSE FROM AU NUCUES 

TK228 su8MAIR oB?BtEoB 0.00 10040 
suFIFK;E 0.68H# 0.06 1- - nlww+00 m om 
HHAL Q121oEOl 00.06 100.00 
PKIEST. 0.1 1 1E43 om loo.w 

VEET. O.lllE43 * o m  .m.a 
MEAT 0.1465€4? Qoo 0.01 
MIu( Q6142EQI 0.00 0.06 

coFcTwBuTK)(JffMposucIEMooEsTowBow DOSES 

SUBM AIR 0.- 0.0000 
SURFACE 01)56sE06 0.- 
SWlMMlNO O.lowE-21 0.0000 
I N W  03167E+Ol 991#38 
INGEST. a- 0.1- 
VEGET. TL- 0.1450 
MEAT 9.m78Ea o.oo00 
MILK 9-46 o.OOO1 

- O F m Y O O E S T O R M A R  OOSES 

MposwIEMoDE ANNuK-F=m PERCENTOFTUTALDOSE 

DBOSWIEMOOE PERCenOFTUMLOOSE 
QOOOO 
40011 

w0M AIR 
SUFIFACE 
SWIMMING O.loooE-24 0- 
HHAL 0.6407E+00 987138 
INGEST. 0-42 1= 

VEGET. 1IRIyy1Fd3 la43 
MEAT 9.1096E05 om02 
MILK 9.ls93Eo6 0 . m  

--eaAs) _ _  - _  
- 

_ _  0.7488Ea 
0.- 

. "_ ~ 

CONTWBUT#)NOFDBOSUFIEIK)DESTOP(DOST DOSES 

S U M  AIR 0.1453E-07 I QOOOO 
SURFACE 0.13aE44 am02 
SWlMMlNG 0.1 owE-24 QOOOO 
HHAL O.T813E+Ol a71Q2 
INGEST. O.la2K+00 1- 

MGET. 9.1024€+00 . 12088 
MEAT 9.1- 0- 
MILK o.seE-04 o m  

MposuRE MODE --(REMs) PERCENT OF TOTAL DOSE 

CONTRIBUTIONOFMPOSUFIEMOOESTOTmROlD OOSES 

SUBM AIR O.l2?lE# 0- 

SWIMMING O.lowE-24 O11OOO 
I N W  0.78EEOp 98.6102 
INGEST. 0.8943E44 12443 
VEGET. 9.9936EOl 12434 
MEAT 9.1306E47 0 . m  

COMRlBUTlON OF EXPOSUE MODES TO BREAST DOSES 

EXPOSURE MOM MuALDoSE(FIEMs) P€RCENT OF TOTAL DOSE 

SURFACE aii82EoI ai- 

MILK 9.547SEG a m  
DBOSURE MOM ANNuMDOsE(F4€MS) PERCPClOFTOTALDOSE 

0.1SlgEQI aam 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' 0  
0 
0 
0 

EXPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
HHAL 
INGEST. 
VEGET. 
MEAT 
MILK 

MPOSUREMODE 
SUBMAIR 
SuffAcE 
SWIMMING 
HHAL 
INGEST. 
MGEl.  
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. 
M G R .  

2020 
0.1- 0.1m 
0.10oOE<4 aoooo 

0.- 98.571 1 
O.loo7H13 12408 
9.1- 1.2467 
9.1- 0.- 

9S46E47 * 0 1 ) ( # 1  
CONTRIBUTK)NWMPOSUFIEWO€STO.PUL* #)8E8 

--(REMs) #RCPCTOFTOfKDOSE 
0- Qaoao 
0.820SO6 QOOOO 
0.1mE44 QOOOO 

023?0E+Qz 98.aw6 
09QWE-04 0- 
.o.o982E44 *4ooo1 
9.1312E47 O A m  

9.5501E-U7 *nlYm 
CONTRIBUTON OF MposwlE MWES TO S W U  -6 

0.791oE08 0m1 
0.7232€45 QooaD 
0.1OOOE-24 O&WO 

--(REMs) pE#;EHT OF TOTAL DOSE 

0.7741 E42 98.5161 
0.1094EQ3 19916 
9.1093E03 1- 
9.143?€4? *QooDQ 
.0.6022E47 *oIxK)B 

CONTRlBUTlON OF MPOSURE MODES TO INT WAU DOSES 

o.??14€a omw 
0.7052E45 0m81 
0.1oooE-24 0.oooo 

--(REMs1   OF TOT MOOSE 

0241(#01 89.- 
0.2031502 10.- 

92829E42 1 0 . m  
9.3719E06 0.0014 

9.1559E45 . 0.0068 
C O M R I B ~ O F ~ M O O E S T O U V E R  OOSES 

ANNUAL DosE(REMS) PERCPCT OF TOTAL DOSE 
0.8 1 m E 0  O.oo00 
0.7-05 0.0217 
0.1oooE-24 O.oo00 

0.3406EOl 98.8156 
0.1006EQ3 1.1624 

9.4003E03 ' 1.1617 
P.52$3€47 o.ooo2 

92206E08 o.ooo6 
CONTRlBLmoN OF MPOSUFE M O M S  TO PANCREAS DOSES 

ANNUAL DOSE(REMS) PERCPCTOFTOTALDOSE 
0.6SSEa o.Ooo1 
0.5847E45 0m50 
0.1OOOE-24 OxKloo 

O.TTo3E42 9&f505 
0.9161 E 4 4  1.1744 
.0.9155E44 1.1736 
9.1203E07 o.ooo2 

.0.5044E4? o.ooo6 
CONTRIBUTION OF EXPOSURE MODES TO KIDNEYS DOSES 

0.8387E48 o.Ooo1 
0.7668E45 0.0594 
0.1 mE-24 O.oo00 

ANNUAL DOSE(REMS) PERCEKT OF TOTAL DOSE 

0.1279EOl 99.0763 
0.1 1 lsE43 0-3642 
q.11 lsE03 0.8636 



' Q'J;!a' 
C .  < .  

0 MEAT 
0 MILK 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
ONUCUOE w m  
MDMYB 

TX1465E47 om01 
Q.6142E47 o.ow6 

foTAL Do8E TO EACH OFKUN fWY#K3H ALL P A W A Y S  
o#uN -0 

WBOOV 0.3171E+01 
RMAR 0.6401E+00 
ENDOOT o.m6€ + 01 
T W m D  O.fgOlH12 
BFIusf O.WO0602 
mJL0 02n#+02 
s WALL 0.- 
fNl W U  0.2?00€41 
LNER 0.3446EO1 
PANCREAS 0.T8ooE02 
t a m s  0.1291 EO1 

CONTRIBUTORS TO OACUN OOSES 
PERCPCT 

RMAR ENDOST THYROlD BREAST PUL. S W U  PlTWALLLNER PANCREAS 

fK228 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1oo.oooo 1oo.oooo loo.#KK) 1moooo 1oo.oooo 1oo.oooo 1oo.oooo 100.oooo 1moooo loo.Ow0 1oo#Kw) 
ANMuLDOsES(REMS) 

NUCUDE OCIQAN OOSE hAbxMJMLocATK)N 
coLuMN#Iw 

ma8 W B O W  0.3171€+01 12 6 
TU228 RMAR 0.64QlE + 00 12 6 
w228 ONDOST 0.7945E+Ol 12 6 
TK22B nmwwD O.fo01 E42 12 6 
TK22B BclEAsT 0808QE02 12 6 
fK228 .pu* 0.2370€+Q2 12 6 
fK22B 6 W U  0.1857EQ2 12 6 
n+aE w l  WALL OrmOEOl 12 6 

fKpe PANc#A8 O.tBooEQ2 12 6 
TK22B 

LNW OS46EOl 12 6 

IQ))I(Ey8 0.129lM1 12 6 
- -  

- 
.. . 

..- 
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0 

0 
1 

I 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 

0 

1 
0 

0 
0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

1 
0 
0 

0,. ~ 

25 .E s 

AVERAGE AJR TEMPERATURE (DE0 K) 285.0 
AVERAGE MRTW TEMPERATURE GRADIENT OF THE AIR (DEa K/MoER) 

IN STABlurY CUSS E 0.4728 
W STABILITY CUSS F 0.1080 
H STABILITY Cuss G 0.1455 

RAUJFU RATE ( C M m  la200 
WIGHT OF LID (METERS) loo0 
NUMBER OF STGKS H THE PUNT 1 

STACK INFOfVA4TION- 

STACK NUMBER 
1 2 3 4 5 - 6  

HEIGHT (METERS) O.oo00 
MAMETER (METERS) O.oo00 
EFFLUENT V E L m  (METERS/SEC) aoooo 
RATE ff HEAT EMISSION (CAL/SECOND) o.ooE+oo 

RELEASE RATES FOR RADloNUCUDES 
STACK NUCUDE RaEALsE RATE 

(CUWES/YEAR) 

TI+= O.OO0 O.ooo58 0 3 4 1 E a  O.oooE+#) 
FEOUENCY OF ATMOSPHERIC STABluN CLASSES FOR EACH DlREcTloN 

0 SECTOR mAcTloN OF TlME W EACH STABUW CLASS 
A B C D E F G 

0.0084 
0.0171 
0.0101 
0.0404 
0.0318 
0.0705 
0.0398 
0.01 63 
0.0392 
0.0321 
0.0188 
0.0157 
0.0439 
0.0413 
0.031 1 
0.0446 

0.0055 0.0224 0.3792 0.4551 0.0928 0.0366 
O.oo00 0.0342 0.3576 0.4263 0.1136 0.0512 
O.CQC9 O.Ml0 0.3919 0.3192 0.0929 0.1340 
0.0245 o.oO80 0.3575 02441 0.1383 0.1872 
0 . W  0.0210 02989 0.3026 0.1076 02071 
0.0108 0.0514 0.4737 0- 0.0650 0.0585 
0.0149 0.0498 0.5888 02Q77 0.0298 0.0692 
o.oo00 0.0431 0.5458 02595 0.- 0.0866 
0.0173 0.0347 0.5479 0.2693 0.0523 0.0392 
0.0438 0.0641 0.4973 0.1871 0.0931 0.0819 
0.0375 0.0625 0.3270 02292 0.1109 02146 
0.01% 0.0190 02887 02958 0.1391 02261 
0.4257 0.0363 0- 0.3187 0.1465 0.1390 
0.- 0.0445 0- 0.3291 0.1892 0.1383 
0.0191 o.osct2 02805 0.4527 0.0988 0 . m  
0.0265 0.0418 0.3585 0.4045 0.0823 0.0419 

FREOUENCIES OF'WIND DIRECTIONS AND RECIPROCAL-AVERAGED WlND SPEEDS 

WlND TOWARD FREOUENCY WlND SPEEDS FOR EACH STABILITY CLASS 
(METERS/SEC) 

A B C 0 .  E F . G  
219 



2020 

0 

0 
1 
0 
0 

0 
0 

1 0.- 2.67 1.31 2.00 1.88 1.19 0.81 0.n 
2 0.039 1.46 0.00 1.19 127 1.08 0.n 0.n 
9 0.018 0.77 0.n 0 . n  0.89 om 0.n 0.n 
4 0.020 om 1.00 2.57 0.64 o.n 0.n a n  
5 0.041 1.06 1.32 0 . n  1.07 0.63 0.n 0.77 
6 0.060 1.14 257 1.16 i . ~  1.01 o.n o.n 
7 am 1.0 1.00 1.w 1 s  1.01 an an  
8 0.030 0.77 am 2.17 1.m iao 0.n an 
0 0.038 1.92 uy) 1.67 218 1.17 0.01 an 

: 10 0 . a  1.35 1 m  1.49 ldo 1.07 0.61 0.n 
11 0.078 257 243 1.88 1.63 1.13 0.77 0.n 

13 0.108 1.88 203 2.43 1.62 121 0.78 a n  
14 0.103 1.59 136 1.60 130 1.03 0.79 0.n 
15 0.120 1.62 201 233 1.44 1.14 0.82 QTt 
16 a117 283 24Q 2.98 1.92 158 0.80 0 . n  

FcIEOUENClES OF WlND MRECTK)NS AND T R U E - A W  WIND SPEEDS 

12 0.- 1.4 2-2s 1 . 4  im 1.18 o.n 0.n 

WIND D(FIEcfK)Ns ARE NUMBERED CoUHTERcLoCKwlSE ST- AT 1 FOR DUE NORTH 

! 

1 0.058 2.57 257 235 2.83 219 0.88 0.n 
2 0 . m  1.90 0.00 1.67 lae 1.52 0.77 0.77 
3 0.016 0.77 0.n 0.n 1% o s  an 0.n 
4 0.020 1.13 1.36 257 0.98 0.17 an  o.n 
5 0.041 1.45 205 0.n 1.4 om an 0.77 
6 0.060 1.80 2 5 ~  1.72 2.22 1 3  0.n 0 . n  
7 0.033 212 1 s  2.57 201 1.41 0.77 0.n 
8 0.030 0.77 0.m 2.81 223 1.75 an 0.n 
9 0.038 296 3.02 23) 271 IS7 la 477 
10 0.056 241 3-10 252 2.S2 1.59 0.8B 
11 0.078 257 27a 263 246 166 an an 
12 0.094 1.W 9116 247 273 1.n 0.n QTI 

14 0.103 253 UT 232 239 158 om 0.n 

16 0.117 2S7 2.W 3.19 280 221 086 0.n 

13 0.108 2a zm htv 276 2.03 am 0 . n  

15 0.120 257 UT 3.10 2.22 1.72 092 a n  
0 
1 ESTIMATED RADlONUCUE CONCENTRATIONS 
O A R E A  NUCUE AIRCONCM DRYDEPRATE WETDEPRATE GNDDEPRATE EFFREL 
RATE 

WINDTOWARD DGTANCE 

0 

WlND DIREcTK)tJS ARE NUMBERU) COVNTERCL~KWlSE STARTING AT 1 FOR DUE NORTH 

(pcI/cM..3) ( p c 1 P - / S )  (PcI/W-2/S) (pCI/cM-2/S) (PCI/S) 

(Mm) 

1 1200 TH-230 275E46 1 S E a  2%-10 lB4Eog 526E+02 
1 1300 m230 2-46 138Eo9 236E-10 15- 52sE+W 
1 1400 TK210 211E46 1 s -  21oE-10 1.- 52sE+02 
1 lso0 fK230 1 s -  1xlgEos 2ME-10 1 2 8 E a  524E t 02 
1 162s w230 1 .ME- 9.4s-10 1.87E-10 1.13E-m 523E+02 
1 1700 w230 1 S2E-08 8.75E-10 1.m-10 1 .osEog 522E+02 
1 1800 w230 138E-08 7SE-10 1.6QE-10 9.63E-10 522E+02 
1 2OOo m230 1.15E-08 6.63E-10 1 .S 1 E-1 0 &le-10 51DE+02 
1 2200 w230 9.81E-09 565E-10 1.37E-10 7.02E-10 5.19E+02 
1 2500 w230 7.91E09 4.55E-10 1 s - 1 0  5.m-10 5.18E+02 
1 sodo TH-230 2mE-09 156E-10 5.84E-11 214E-10 5.06E + 02 
2 1200 TH-230 1B1E46 1 .WE09 1.m-10 121EOB 2SE+02 
2 1300 w230 1.58Ea 9.w-10 1.5’E-10 1 .-a 256E+02 
2 1400 w230 139E-08 8.oM-10 1.4s-10 0.4s-10 25Mt02 
2 1500 TH-230 1 s -  7.1s-10 1.35E-10 ae-io -Et02 
2 162s m230 1 m -  -10 124E-10 7.N-10 254E+02 
2 ” m230 @.WE49 - W4E-10 1.19E-10 65-10 254Eta2 
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!J q i'; R. 
0' 

2 
2 
2 
2 
2 
3 
3 
3 
3 '  
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 

': ! 1- 
1ooo 
mo 
2m 
#Kx) 
1200 
1300 
1400 
1- 
1625 
1100 
1800 
2Ooo 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
1100 
1800 
2Ooo 
2200 
2500 
5Qoo 
1200 
1300 
1400 
1500 
1625 
1100 
1800 
2om 
2200 
2500 
so00 
1200 
1300 
1400 
ls00 
1625 
1700 
le00 
2Ooo 
22#) 
2500 
5ooo 
1200 
1300 
1400 
1500 
1625 
1700 
ls00 
2ow 
2200 
2500 
5ooo 
1200 
1300 
1400 
lS00 
1625 

399E49 
324E40 
283Eo8 
2-08 
221 E o 8  
1 S 4 0  
1 .=OB 
1.61E40 
1 s -  
1.14E40 
92OEQg 
3.oBE49 
1.- 
1-40 
136E40 
12DE-06 
1.05E40 
9.72E49 
8.8OE49 
7.32E49 
623E49 
5.01EQg 
1 .e49 
1 .?so8 
1.52f48 
1 .%E48 
1.19Eo8 
1-46 

5.2lE-10 
4.34E-10 
3.m-10 
298E-10 
1.01E-10 
8.m-10 
7.w-10 
6.17E-10 
a=-io 
4.-10 
4.4lE-10 
3.m-10 
3.3 1 E-1 0 
282E-10 
226E-10 
7.51 E-1 1 
1 s -  
lD7EOe 
0.41E-10 
8 s - 1 0  
72s-10 
6.m-10 
&WE-10 
5.m-10 
4 s - 1 0  
3.43E-10 
1.1 3E-10 
251E09 
2.18E49 
1 s -  
1 .@Eo9 
1.48E49 
1.- 
123E09 
1.02E09 

6.m-10 
229E-10 
1 .ma 
1.63E09 
1.43E49 
lPE49 
l.llEU9 
1 .03€49 
929E-10 
7.74E-10 
6.S-10 
5.a-10 
1.m-10 
1.02E49 
R9OE-10 
7m-10 
6.93E-10 
6.05E-10 
559E-10 
5.07E-10 
422E-10 
3.59E-10 
288E-10 
9.58E-11 

a89E-10 

1.01 E49 
8.77E-10 
7.71 E-10 
6.83E-10 
5.95E-10 

1.12E-10 
1.ooE-10 
om€-1 1 
IobE-11 
3ME-11 
1.14E-10 
1M-10 
o.6sE-11 
0.m-11 
828E-11 
7.QS-11 
7.46€-11 
6.86E-11 
&WE-1 1 
5 s - 1 1  
2uE-11 
1 b2E-10 
1.e-10 
1 .ZsE-lO 
1 m - 1 0  
1.1 1 E-10 
1.06E-10 
9.94E-11 
8.W-11 
8.W-11 
7.W-11 
3.34E-11 
=E-10 
282E.10 
24s-10 
22sE-10 
2m-10 
1 m - 1 0  
1 aeE-10 
1.66E-10 
1JoE-10 
131E-10 
6 s - 1 1  
327E-10 
3.01E-10 
2m-10 
2 s - 1 0  
2SE-10 
2.2s-10 
21s-10 
1SE-10 
1 .tSE.lO 
1.53E-10 
7.4s-11 
1.79510 
1 .=-lo 
152E-10 
1 .=-lo 
1.31 E-10 
1 s - 1 0  
1.18E-10 
1.OSE-10 
9.56E-11 
8.39E-11 
4.06E-11 
1.49E-10 
1.38E-10 
lnE-10 
1.19E-10 
1.09E-10 

om€-10 
b56E-10 
4.6lE-10 

1.e-10 
0 s - 1 0  

?.la-10 
OmE-10 
6SE-10 
6.20€-10 
4.m-10 
3.m-10 
3.42E-10 
27oE-10 
1.00€-10 
138Eo8 
1 2 1 w  
147E- 
8 s - 1 0  
a s - 1 0  
7.m-10 
?BE-10 
5 s - 1 0  
&OS€-10 
4.14E-10 
1.47E-10 
2toE09 
245E00 
21BEOo 
1.Q2E49 
1 S O s  
1- 
lA2Eog 

- 1.1- 
1- 
b2oE-10 
2.92E-10 
21sE09 
1 s -  
l . t l E 4 9  
1SEOg 
1.3SEOg 
1 s -  
1.14€09 
9.66€-10 
as€-10 
w3E-10 
2525-10 
1- 
1llsE- 
9 s - 1 0  
b35E-10 
735E-10 
&WE-10 
824E-10 
SmE-10 
4SE-10 
3.m-10 
1SE-10 
1.16Ea 
l.OlE49 
8 s - 1 0  
8.01E-IO 
?.os10 

ateE-10 

am-io 

253€+02 
262€+02 
252E+02 
251E+02 
2.43E+m 
1.38E+@ 
1.30€+02 
1.3?€+02 
1.3?€+02 
1SE+02 
1.WE+Q2 
1.36€+02 
1.36E+02 
1.35€+02 
134E+a2 
1SE+02 
l.73€+02 
1.?2€+02 
1.71 E + 02 
1.7lE+02 
l.?E+02 
l.?E+02 
1.6E+W 
lSsE+02 
1.6?E+02 
1.6?E+02 
1.58E+02 
3.54€+02 
3.53E+a2 
3.5lE+02 
35oE+02 
3.4QE+02 
3.48€+02 
a47€+aQ 
345E+m 
344E+a2 
3.4s  + 02 

5.43E+02 
5.42€+02 
5.41 E+= 
5.1oE+02 
5.3B€+02 
5.38E+02 
5.37E + 02 
5.36E+02 
w+02 
533E+02 
S.lS€+W 
29BE+02 
2mE+02 
2mE+02 
-+a2 
296E+02 
295E+02 
295E+02 
294E+02 
293E+02 
292E+a2 
=+a2 
272E+O2 
272E+02 
271E+02 
27oE+02 
270€+02 
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1 .’ ;:. 

8 
8 
8 
8 
8 
8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 

17UO 
la00 
2m 
2200 
a00 
5ooo 
1100 
1340 
1400 
1- 
1- 
1700 
le00 
2oa 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
1625 
1700 
le00 
l#x) 
Po0 
2500 
woo 
1200 
1300 
1400 
1500 
1825 
17CO 
le00 
a00 
Po0 
2500 
5om 
1200 
1300 
1400 
ls00 
1625 
1700 
le00 
2oa 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
1825 
1700 
le00 
2mo 
2200 
2500 
5OOo 
1200 
1300 
1400 6 Ly; 

O S E O 8  
8.68Eoo 
7 a E 0 0  
6.13E00 
4.mE00 
1 .ME00 
lblE40 

1.16E40 
1.03EOB 
Q.OlE00 
8.3sE-00 
7 m 0 9  
6.31E00 
S.JrE09 
4 s -  
1 .e00 
320Ea 
2-E- 
24sE40 
217E40 
1B9EoB 
1 .TSEoB 
1.58E40 
1=40 
1.12Eo8 
O.ooE40 
3.ooEo0 
7AsEoe 
6.BsEOB 
5.83E40 
5.15E40 
4.48E40 
4.14E40 
3.t6EoB 

264EOB 
211E40 
6-40 
0.86EOB 
b S E O B  
? S E 4 0  
6.66E40 
5.8OE.08 
5.36Eo8 
4.85EOB 
4.01 E40 
3.41EoS 
274E40 
Bs8Eo9 
&85EoB 
7.foEoB 
am40 
S.99E.08 
5.22Ee 
4 m E e  
4.37E.08 
3.63E.08 
3.08E48 
248E.08 
8.24E49 
924E.08 
8.a5Eaa 
7 m E a  
6 s -  

132E40, 

slow 

6.61E-IO 
4.ooE-10 
4.14510 
3.m-10 
283E-10 
0.43E-11 
aTlE-10 
? ~ - 1 O  

SWE-10 
LlOE-10 
4.-10 
4 . s - 1 0  
3 . a - 1 0  
3 . a -10  
2 w - 1 0  
8.42E-11 
1.84EOe 
1.60E49 
1.4lE49 
1 2 x 0 0  
1 .WE00 
1 Dl E o 0  
0.12E-10 
7.58E-10 
6.M-10 
5.10E-10 
1.m-10 
4.40649 

L38E49 
2.mE-09 
w8Eoo 
239M8 
216H18 
1 .m€-m 
l.S2€08 
1 S 4 0  
3 s - 1 0  
5.69E09 
4 s -  
4.34E09 
3 . e -  
3.ME09 
3.oBE09 
279E09 
231 E 0 9  
l S 0 8  
l S 0 9  
5.w-10 
508E49 
4.43€08 
3.8DE49 
3.4sE09 
3 . o o E ~  
278€4B 
251 E 0 9  
2 0 9 E 0 9  
1.17Eo9 
1.43Ea 
4.74E-10 
5.32E08 
4.63E09 
4rnEOO 
3.6oE49 

am-io 

amme 

1-10 
0.82E-11 
kboE.11 
7 s - 1 1  
6.09E-11 
3.N-11 
1.6%-10 
1.42€-10 
1dlE-10 
1 s - 1 0  
1.1s-10 
1-10 
1 DlE-10 
0.09E-11 
8.24E-11 
7-11 
152E-11 
2mE-10 
2-10 
-10 
214E-10 
107€-10 
1 -E-10 
1.m-10 
1 s - 1 0  
1.44E-10 
1-10 
6.0751 1 
421E-10 
-10 
3.58E-10 
3.32E-10 
91)6E-w 
eolE-lo 
2?&@ 
24uE-lo 
-10 
194E-10 
0.1s-11 
s.1QE-10 
4.77E-10 
4.41E-10 
4-E-10 
%?E-10 
-E-IO 
337E-10 
3.01E-10 
273E-10 
239E-10 
1.12510 
5.m-10 
531E-10 
401E-10 
4 s - 1 0  
4 s - 1 0  
4.m-10 
3.m-10 
33E-10 
3.m-10 
=E-10 
128E-10 
625E-10 
L75E-10 
5 s - 1 0  
4SE-10 

6.56E-10 
s m - 1 0  
LmE-10 
4.32510 
3.m-10 
1 s - 1 0  
1-00 
om€-10 
a01E:lO 
?.le-10 
8.31510 
688E-10 
5.m-10 
4 s - 1 0  
9.B2E-10 
sa€-10 
1.1OE-10 
211E49 
1.05E49 
1 .HE00 
1.16Eo9 
1 s -  
1 .1ofa  
1 .oQEo9 
0.16€-10 
788E-10 
6.-10 
2 s - 1 0  
403E49 
422E09 
3.72E09 
3 s -  
26Ea 
2BBEog 
2 4 3 E a  
2 0 3 E a  
1.74E09 
1.41 Eo9 
4 m - 1 0  
621 E o 9  
542E09 
4.7aEo9 
424Eo9 
171 E49 
3.UE49 
3.13Eo9 
261E49 
224E49 
l S l E 0 9  
63oE-10 
5.67E09 
4 s -  
4 . a -  
-49 
3.42E49 
3.18E49 

2.42E49 
208E49 
1.69E49 
8.02E-10 
594E49 
521E49 
4.6oEo9 
4.1OE09 

2020 
2mE+02 
2doE+02 
2.88€*02 
288€+02 
m t 0 2  
t d O E + 0 2  
b43E+02 
b42€+02 

141E+02 
3.41 E + 02 
34oE+Q 
3.40€+02 
a30€+02 
33QE+02 
3.3a€+02 
3.3lE+02 
-+02 
5.02€+02 
LOlE+02 
5.00€+02 
45+02 
4.9@E+02 
4SE+02 
4##+02 
4wE+02 
434€+02 

6mE+02 
a84E+Q2 
6.82E+02 
UfoE+02 
UTIE+Q2 
ateE+a 
U?4E+Q2 

6.68E+aa 
6.65E+02 
838E+02 

a=+@ 

~ B I E + C E  

a i = + =  
ala+= 
RllE+02 
am+w 
B.O5E+02 
8.03€+02 
aoiE+w 
?.98€+02 
?.WE+= 
7906+02 
?.55E+02 
9.55€+02 
053E+02 
Q.S€+02 
9.47E + 02 
9.44E+02 
9.43E+02 
9.41Et02 
9-36EtW 
93€+02 
93OE+O2 
8.WE+Q2 
8.99E+02 
8.96E+02 
8#3E+02 
8.90€+02 
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. .  . 

14 lnr, 
14 1800 
14 1ooo 
14 am 
14 2500 
14 5ooo 
15 1200 
15 1900 
15 1400 
15 1- 
15 1625 
15 1700 
15 le00 
15 a00 
15 2200 
15 2500 
15 SDOo 
16 1200 
16 1300 
16 1400 
16 lS00 
16 1825 
16 l7W 
16 lab0 
16 a00 
16 2200 
16 2500 
16 5ooo 

3.14E00 
woo 
263Eoo 
2.1eEoo 
1.86Eo8 
1 .*a 
4m-10 
4.30€08 
3.tSEOO 
3.30E-00 
2.93Eoo 
wbE08 
237E08 
214E08 
1 .moo 
1 s -  
123E08 
4.14510 
3.ooEoo 
2-08 
231E08 
205Eoo 
1.7BE08 
1.6BEOo 
1 .yKoo 
12sEOe 
1 .moo 
8.6uE-10 
292E-10 

4.W-10 
4.3)E-10 
4.W-10 
3.W-10 
b31E-10 
2.-10 
1.3Ui-10 
6.4TE-10 

5.szE-10 
5.13E-10 
4.m-10 
451E-10 
4 s - 1 0  
3.81E-10 
3.45510 
3.m-10 
1.a-10 
4.-10 
4 . 6 1 0  

3.81E-10 
3.51610 
3.3s-10 
3.16E-10 
283E-10 
251E-10 
2.2s-10 
1mE-10 

ammo 

4.W-10 

3doEOo 
a.34€40 
3lllE00 
2we00 
219Eoo 
l.?o€oo. 
6.36E-10 
4ae00 
4- 

3.$4EOo 
a03€oo 
2.82€oo 
2s7Eoo 
217E09 
lmoo 
1'53E08 
5.e-10 
3.48Eoo 
3.06Eoo 
272Eoo 
243Eoo 
214Eoo 
l,BB€oo 
ld2Eoo 
15e49 
132Eo8 
1119Eo9 
4.02510 

a=oo 

1 
0 

GROUNDLEVEL WI/O VUES FOR TH-230 AT VARIOUS DlSTANCES W EACH COMPASS DlRECTlON 

MSTANCE CHl/O TOWARD INDICATED WRECTlON 
(MEIERS) (=c/cuw v 

0 
N N N W N W W M N W  w s w s w s s w  

0 
0 
0 

1200 
1300 
1400 
lSW 
1625 
17W 
1800 
2Ooo 
2200 
2500 
5ooo 

1 

S SSE SE ESE E E N E N E N N E  

0.159EO5 0.336EO5 0.804E05 0.1WEa 0 . m -  OSllEOS 0.78S45 0.548EO5 
0.13SO5 0.29335 0.699E05 0.903EO5 0.81oEo5 O M O 5  0.685E05 0.47QEO5 

O.lOQEO5 0-45 O M 4 5  O.ro#oS 0.629E45 0- 0.535EO5 0.374E05 
0.948E06 0.199EO5 0.471E45 0.61OEo5 0.W45 0.573€46 0.467EO5 0 . W -  
0.87E-S 0.104EO5 0.436E45 0.563E45 0.507E46 0.53OE05 0.43EO5 O.=O5 

0.663Ee 0.130EO5 0.326EO5 0.4m45 0.381E- -45 0326EO5 O Z 9 E O 5  
0.56SE46 0.118EU5 02?7E6 0.359E-05 0.324E46 0339E05 027EO5 0.195EO5 
0.455E46 0.94M-S 0222E.05 0-45 0-45 0273E46 024E45 0.157EO5 
0.154Ea 0.315E46 0.727E46 0-46 0.866E06 OSlOE46 O.mE-06 0.534E46 

0.122~05 0.258~05 0.613~.05 axam 0.711~05 0 . 7 1 3 ~ ~ 5  o.6~3~05 0.421~05 

0 . 7 ~ ~ 0 6  0.161~05 0.394~05 a s o g ~ a  0.459~05 0.480~45 a3a2Eei o m ~ 0 5  

OpnONs SELECTED FOR DOSE AND MAKE cKcLBAfK)Ns 



2020 
0 TOTM MEAT CONSUMPTK)N (KO PER VEAFp 0.1449E+ 10 
0 TOTAL MEAT PROOUCtlON (KO PER YEAR) 0.3249E + 06 
0 TOTM Mw( coNsmmw W T E R s ~  0.1oooE+10 
0 TOTAL MU.K PRoMlcnON (urwa/YEW o.8oo6E+oo 
0 
0 TOTM VEQETABCE FOOO p#xKIcED (KO PER MAFp 027tXE+OQ 
1 WOF INPUT M T A K # N u w o E f K 2 x )  
0 RK)IoAcTM DECAY CONSTANT (PER MY) 02464E47 
0 ENVVIONMENTM DECAY  TAMS SURFACE (PER MY) 0.0000E+Oo 
0 EMN#)NMENTAL DECAY CONSTAM-WATER (PER MY) 0.0000E+Oo 
0 
0.5OOOE- 
0 
O.lsoM06 
0 
0.a3OoE42 

0 
0.3500Eo3 

0 GI UPTAKE Fw\cTIoN (INHAUnON) 020OOEU3 
0 01 UPTAKE FRACTION (INGESTION) Oa#xKo3 
0 PARncLE sm: (MICRONS) 0.1oooE+01 
0 SoUlBKlTy CLASS Y 
0 oosEcoNvERsK)NFACTORS 
O O R G A N  HHALATION INGESW SUBMERStON W AIR SURF= MPOSURE SUBMERSION IN 
WATER 

TOTM EOETABLE Fooo CONSUMPnO)t( (KO PER VEAFp 0.- + 10 

AVERAGE FRAcnoNOFANWS W L Y  INTAKE W NUCUM WHICH APPEARS PI E X H L  OF MILK @AYS/L) 

FRAcTloN 

c0NcPcIRATK)N FACTOR FOR UPTAKE OF NUCUDE FROM soll FOR PSTl lEAND #)RAGE 

ANIMAL'S OAUY MAKE OF NUCUDEWICH APPEARS IN EACH KO Of FLESH (DAYS/KQ) 

(IN PCI/KG DRY WEIGHT PER m/KG DFIY son) 
CONCENTRATION FACTOR FOCI UPTAKE OF FROM SOcL By EMBLE PARTS OF CROPS 

(p( ffl/KGwETww;HT P€Rm/Ko DRY ScW 

-* MlCROCURlE-UR) MK;RocuRIEHR) 
0 

WBODY 0262E+W o.s48E+m O.ltBE+Oo 0.174E43 0.441EU3 
R W  015BE+03 0.107€+01 Q110€+00 Q l l S E a  029lE-W 
PIDOST 0.322E+w 0.133€+02 Qp4E+Oo wrw 0.686E43 
THyRo(D o.m6E+Oo o s 4 2  QzspE+oo Oa3E-03 QSelEU3 
BREAST 0.636E+Oo 0252E42 0.364E+OO 0SOiEa 0362E-W 
W L *  O.lllE+W O S 4 2  0.162€+00 O.leOE03 Q404E.03 
S W W  0.646E+Oo 0.661w 0.138E+Oo 0.1- 0.346E-W 
PCF WALL O.moE+Oo 0.999EO1 0.132€+00 0.131 Eo3 0.331 EU3 
LNER os7E+o1 0218E01 O.l44E+Oo 0.143€03 0-43 
PANCREAS 0.647E+Oo 0258E42 0.105E+Oo 0.1 M43 0264E43 
mmm 0.647E+Oo 0258E02 0.152E+00 0.150Ea Q38OEo3 

1 
o m  AIR CONCEMRATlON GROUND CONCENTRATON WGESTK)N INTAKE INHALATW 
mME 

W N E N T R A m S  AND WAKE RATES FOR TH-230 

(CURIES/CUBC METER) (CURIES/sQuARE METER) (pcl/vwr) 
MRECTlofJ DISTANCE 

(M-1 
0 

1 1 m  OmE-13 0.58OE09 0.305€+03 0221E+03 
1 1300 024OE-13 0.51oE49 0268E+03 0.193E+W 
1 1400 0211E-13 0.453E49 O p s E + 0 3  O.lmE+W 
1 1500 0.188E-13 0.405E09 0213E+03 0.151 E+ 03 
1 1625 0.1 ME-13 0.357E49 0.188E+03 0.132E+03 
1 1700 0.152E-13 0.333E49 O.lTSE+Q3 O.l22€+W 
1 le00 0.138E-13 0.3WE09 0.160€+03 0.111E+W 
1 2ooo 0.11s-13 0257E49 0.135€+03 0925E+02 
1 22m 0.981E-14 0222E49 0.116€+03 O.f88E+02 
1 2500 0.791E-14 0. WE49 0.954E+02 0.635E+02 
1 5ooo O m - 1 4  0.67sE-10 0355€+@ 0217E+02 
2 1200 0.181 E-1 3 0.382E49 0201E+03 0.145E+W 
2 1300 0.1s-13 0.336E49 0.176E + 03 0.1m+03 
2 1400 0.1 39E-13 0290E09 0.157€+03 0.112€+03 

02GTEOg 0.140E+03 OSlE+a2 2 ls00 0.1pE-13 
2 *. =1625 0.1 #K-13 0.235E49 0.123E+03 o-+= 224 &< 13 c', 2. ;h 



( ) ? I  a .  _ I  

: . 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 

1700 
1800 
1ooo 
2200 
2500 
#Kx) 
1200 
1300 
1400 
1500 
1825 
1100 
1800 
2ooo 
2200 
2500 
8ooo 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
2#K) 
22m 
2500 
5ooo 
1200 
1300 
1400 
1500 
1625 
17W 
1800 
aooo 
2200 
2500 
5ooo 
1200 
1300 
1400 
1500 
1625 
1700 
1800 
aooo 
2200 
2500 
so00 
1200 
1300 
14W 
1500 
1625 
1100 
1800 
2#K) 
m 
2500 
5ooo 
1200 
1300 
1400 
,1500 

0.091E-14 
O.OOSE- 14 
0.166E-14 
0.643E-14 
0.518E-14 
0.176514 
0.144€-13 
0.122E-13 
0.lQIE-13 
0.OIM-14 
0 .m-14 
0.m-14 
0 . e - 1 4  
0.57E-14 
0 .m-14 
0.3Q3E-14 
0.130E-14 
02llE-13 
0.166E-13 
0.1 64E-13 
0.145E-13 
0.126E-13 
0.11s-13 
0.105E-13 
0.87614 
0.743E-14 
0.sBTE-14 
0.1QIE-14 
0.436E-13 
0.-13 
0.333E-13 
0294E-13 
0256#-13 
-13 
0.21613 
0.1-13 
0.151613 
0.121613 
0 . s - 1 4  
0.324E-13 
0283E-13 
024OE-13 
0221 613 
0.1 92E-13 
0.178E-13 
0.161 E-13 
0.1 34E-13 
0.114E-13 
0.-14 
0--14 
0.1TIE-13 
0.1s-13 
0.136E-13 
0.12M-13 
0.105E-13 
0.m-14 
0.88oE-14 
0.732E-14 
0.623E-14 
0.501E-14 
0.166E-14 
0.17s-13 
0.1s-13 
0.134E-13 
0.llQE-13 

0218EOo 
0-40 
0.1mE40 
0.1 4EOo 
0.lloEOo 
0.m-10 
0290EOo 
OZS6EOo 
0225EOo 
0201E40 
0.1 7EOo 
0.164Eoo 
0.1 e o 8  
0.126EOo 
0.1oBEOo 
Ob81610 
0317E-10 
0.437E40 
0.382EOo 
0.338EOo 
0.301E40 
0264E09 
024sEOo 
0-40 
0.1m40 
0.160EOo 
0.131EOo 
0 . e - 1 0  
0.682€40 
0 .m-09  
0.681 E a  
0.606E49 
OS31E09 
0.- 

0.3nE40 
0 s -  
0262E49 
0.921610 
0.692E49 
0.- 
0.54#08 
0.403E09 
0.42S49 
w49 
0.381 E49 
0-40 
-49 
02lSE49 
0.7mE-10 
0-a 
0.- 
0-49 
0-09 
0-09 
0216E49 
0.1 WE09 
0.166Ea 
0.143Ea 
0.117Ea 
0 .w-10  
0.365E49 

0-a 
Q253Eo9 

amme 

a32oEo9 

O#)lE+QZ 
0.726E+OQ 

0.816E+02 
0.416€+= 
0.141E+02 
0.113E+03 
O S W € + a 2  
OddlE+QZ 
0.762E+= 
0.864€+02 
0.61SE+oQ 
O.S66E+02 
0.482E+W 
0.393E+02 
0.316E+= 

0.172E+03 
O.lSoE+03 
0.131E+03 
O.l16€E*Q3 
0.101E+m 
o.s35€+02 
0.048€+= 
atOzE+a2 

0.479E+= 
0.15bE+02 
0360E+03 
0305e+03 
026?E+03 
0236E+03 
0.2m€*ao 
tLl8O€+W 
Q172E+W - ’ 

a=+- -z 
Q121E+03 
O.S74E+W 
0.320€+02 
Ol[)lE+03 
0227E+03 
OZaE+03 
0.17?E+03 
0.155E+03 
0.143E+03 
0.13E+03 
0.106€+03 
0.918E+02 
0.73QE+02 
4248E+02 
0.142E +a3 
0.124€ + M 
O.lOBE+M 
O.@PE+02 
0.843E+02 
O.f8oE+02 
0.707E+02 
0.58BE+02 
O.sooE+O2 
0.402E +a2 
0.134E +02 
0.1 40E + 03 
O.l22E+03 
0.10BE+03 
0.%2€+02 

0.806€+02 , 

ai=+= 

a m + w  

- 
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8 
8 
8 
8 
8 
8 
8 
0 
9 
9 
9 
0 
0 
9 
9 
9 
0 
0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

I 11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 

1625 
1700 
(boo 
aooo 
22#3 
2500 
woo 
1100 
1300 
1400 
1500 
1625 
17W 
1800 
2mo 
2200 
2500 
5ooo 
1200 
1300 
1400 
1- 
1625 
1700 
ls00 
a00 
2200 
2500 
6ooo 
1200 
1300 
1400 
1500 
*(a5 
1700 
le00 
aooo 
2200 
2500 
so00 
1200 
1300 
1400 
1500 
1025 
1100 
le00 
2mo 
2200 
2xx) 
so00 
1200 
1300 
1400 
ls00 
1625 
1100 
1800 
2Ooo 
2200 
2500 
soco 
1200 
1300 

0.1w-13 
0.056E-14 
OME-14 
0.m-14 
OblL-14 
0 . e - 1 4  
0.16451 4 
0.161 E-13 
0.132E-13 

0.1Q3E-13 
Q001E-14 
0.83SE-14 
0.757E- 1 4 
0.631E-14 
0.537E-14 
0.433E-14 
0.148E-14 
0 . a - 1 3  
O a - 1 3  
0245E-13 
0217E-13 

0.175E-13 
0.158E-13 
0.1s-13 
0.1 12E-13 
09OoE-14 
03ooE-14 
0.765E-13 
0.665E-13 
O m - 1 3  
Q515E-13 
0.448513 
Q414E-13 
0.37SE-13 
0.31#-13 
0.26613 
0211E-13 
0 . e - 1 4  
0.988E-13 
0.859513 
0.754E-13 
0.666E-13 
0.580E-13 
Q536E-13 
0.4BSE-13 

W1E-13 
W4E-13 
0.899E-14 
0.885E-13 
0.m-13 
0.W-13 
0.599E-13 
0 . e - 1 3  
0.482E-13 
0.437E-13 
0.363E-13 
0.3OEE-13 
02485-13 
0.824E-14 
0.924E-13 
0.805E-13 

ai ie-13 

ai89~-13 

aai~-i3 

0-00 
0207fOo 
Q188E00 
0.169E08 
0.1 3BE00 
O . l l 2 E 0 0  
O.WE-10 
-00 
0285E00 
0.253€00 
0226E00 
0.1 ggE00 
0.185E00 
O.lmE00 
O.l43€00 
0.124E00 
0.101fOo 
o m - 1 0  
0.666E00 
QSME00 
0.517E4e 
0.461 Eo0 
0.405E00 
0.3T7E48 
0.3UE49 
0289EOo 
0219E00 
02aE49 
0.-10 
0.152E-08 
0.133E-08 
QlltEOB 
0 . 1 0 0 8  
O.mlE08 
@MsE-ae 
0- 
0.641w 
O M 4 e  
0 . M -  
0.155E49 
0.196E-08 
0.171E-08 
0.151EOB 
0.134E08 
0.117EOB 

OgeTEOg 
0.824E49 

Q5T3Eo9 
0.199Eog 
QlTQ€OB 
0.157EOB 

0.1 23EMI 
O.lWE08 
O.lOoE08 
0.912E49 
0.765E08 
0-656E49 
0534E.09 
0.19oE09 
0.10aE-08 
0.164E-08 
0.1 &€OB 

aiosE-08 

a-og 

ais08 

2020 
o.m€+az 
a7mE+az 
a=+@ 
0.57a€+QZ 
0.4@2tE+Q2 
O.S6f i+Q2 
Q131E+az 
0.1=+03 
0.106€+03 
O.S34E+Qz 
0.829E+Q 
QIW+QO 
0.67o€+Q2 
0.doBE+op 
0.sQIE+Op 
a432E+o2 
Q948E+Q 
a118€+a 
01L61E+03 
0 2 4 € + 0 3  
QlWE+Q3 
Q174E+03 
0.152E+03 
QlloE+03 

Q106E+03 
Q899E+m 
an3E+Q2 
0241E+Q 
0.614E+03 
0534E+03 
a4(1oE+m 
Q414€+03 
0.36aE+m 
aY3s+Q3 

d&XHE+OP) 
0249E+m 
0212E+M 
O.l70E+03 
0.558E+a2 
O.?WE+03 
0.690E+03 
0.6Q5E+03 
0535E+03 
0.468E+03 

w+03 
0.322E+03 
0274€+03 
022W+03 
0.722E+a 
O.?lUE+03 
0.61 8E + 03 
0.543€+03 
0.481 E + 03 
0-41 9E + 03 
0387E+W 
0351E+03 
0291E+03 
0248E + 03 
0.199E+03 
0.661 E + 02 
0.742E + 03 
0.646E+03 
0.568€+03 

aim+a 

a43oE+m 
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{ ' *  ,.. F,'\\ 
u: 

14 
14 
14 
14 
14 
14 
14 
14 
15 
16 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

1800 
1628 
1700 
lboo 
2m 
a00 
2500 
boo0 
la00 
1300 
1400 
ls00 
1625 
1700 
1800 
2ooo 
a00 
2500 
5Ooo 
1200 
1300 
1400 
1500 
1625 
1mO 
1800 
2Ooo 
22#) 
2500 
so00 

0.-13 
0.m6E-13 
O##E-13 

0.38aE-13 
0.323E-13 
0-19 
W - 1 4  
0.747E-13 
0.861 E-13 
O m - 1 3  
0.509E-13 
0.444E-13 
0.411E-13 
0.373E-13 

0.264E-13 
0213E-13 
0.12OE-14 

o.4bTE-13 

0.31#-13 

0.-13 
0.-13 
0.401 E-1 3 
0.356E-13 
0.311E-13 
0 s - 1 3  
0.261 E-13 
0218E-13 
0.185E-13 
0.1486-13 

' 0 . w 1 4  

0.1zOEob 
0.113Ea 
O . l O 6 E a  
O S E O 0  
O . W O 0  
0.81 EO0 
O.S63€40 
o a 1 E a  

0.13THW) 
0.122Ea 
0.1ooEa 
0.%5€40 
0.889E08 
ObllEOo 
0.684EOO 
O.sBgE09 
0.482E49 
O.lnE49 
0.11oEa 
0-a 
0.85TE-09 
0.767E49 
O.BTSE49 
0.628E49 
0.574E49 
0.485E-09 
0.4 1 BE09 
0.342fi-09 
0.127t3e 

O . p E 4 3  

o.#)3E+w 
0.438E+05 
o.=+w 
O S 7 E + 0 5  
0.3WE+w 
0.250€+03 
02m€+w 
0.-+Q2 
0.60E+m 
0.523E+W 
0.460€+03 
0.4OBE+w 
0.356E+03 
0.33OE+w 
029#+03 
0.24E+03 
0212E+ w 
0.171 E+ W 
0.578€+@ 
0.41OE+W 
0.386E+w 
0.322E+W 
028BE+M 
0.2sO€+w 
0231E+W 
0.21OE+w 
O.lT5E+W 
0.149E+W 
0.12oE+09 
0.408E+02 

1 
0 
0 

0 
1 PERCPCT OF W BODY DOSE BY EACH PATHWAY 
0 N W  PAWAY DOSE(REMS) PERCENTOFTQTK W O F D O S E F R O M A L L N W S  
0 

DlR€CTK)NS ARE NUMEED couNTERcLOCKWlSE STARTING AT 1 #wI #IE NORTH 

- ,Ipbbo "'T- S U f F n  02987Ea om 
SHllMMlNQ OxKK)(K+00 0.00 Qoo 
NHK. 02U79€+00 99.73 100.00 
INGEST. 0.5839E03 orr 100.w 

MGET. QS63SE03 027 99s 
MEAT 0.7983E07 0.00 0.01 
MILK 0.3291 E46 0.00 0.06 
PERCENTOFRMAR OOSEBYEACHPATHWAY 

TK230 SUBMNR 0.1526E-09 a00 

NUCLIDE PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DO= M L  NUCLIDES 

1 
0 
0 

TK230 SUBMAIR 0.1W7E-09 0.00 100.00 
SURFACE 0.1971Ea 0.00 loom 
SWIMMING O.oooM+00 0.00 0.00 
INW OaD56E+00 99.47 100.00 
INGEST. aiioiEo2 0.s 100.00 

M G n .  0.11OoE42 '0.53 as3 
MEAT 0.1561E06 0.00 0.01 
MILK 0.6426E46 0.00 0.08 
PERCEM OF ENDOST DOSE BY EACH PATHWAY 

NUCUM PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT ff DOSE FROM ALL NUCUES 

TK230 SUBMAIR 02374E49 0.00 100.00 
SURFACE 0.4647Ea 0.00 100.00 
SWlMMlNG 0.0000E+00 0.00 0.00 
INHAL 0.25!SE+01 99.47 100.00 
INGEST. 0.1369EO1 0.53 100.00 

MEAT 0.1 W E U S  0.00 0.01 
MILK 0.7988E45 0.00 0.06 
PERC€NT OF'THM#)ID DOSE BY EACH PATHWAY 

VEGET. 0.1368E41 0.53 99.83 

1 
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2020 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

PATHWAY -(REMs) PERCENT OF TOTM PERCENl OF WSE FROM KL NUCUDEG 

8uBMAIR o.Zw6Ea 0.00 100.00 
W A C €  0.4W4Ea 0.08 100.00 
SwIMMNQ 0.0000E+00 0.00 0.00 

HOEGT. 0 s -  0.51 loox)[) 
vH3ET. 0.2SOlEa 0.51 00s 
MEAT O.s76€00 0.00 0.01 
MILK Q1513EoB *om *om 
PERCpnOFBREAsT OOSEBYEACHPATHWAY 
PATHWAY -(REMs) Of TOTAL pE#;ENT OF DOSE ALL NUCUMS 

HHK. 0.s048€43 98.41 imm 

SUBMUR 0.3327EOo 0.00 1m.m 
SUFIFACE O.esl4€08 0.13 lo400 
SWIMMINQ o.mm€+00 0.00 0.00 

INGEST. 0.2SS3E05 0.51 loox)[) 
VEGEl. 02591E05 0.51 Qos 
MEAT 0- *om 0.01 
MILK 0.1513EoB *om * o m  
PERCEMOF.PUL* D O S E B Y W P A W A Y  
PAWAY DOS€(REMS) PERCENTOFTOTM PERCENT 

HHAL o.sw8Eo3 99.36 loom 

DOSEFA M KL NUCUDES 

SUaMAIR 0.13mE49 0.00 
SURFACE 0.2736E46 0.00 
SWlMMNG 0.0000E+W 0.00 
UWAL 0.8BlM+W 100.00 
WEST. 025B4E05 om 

VEGET. 02592E46 0.00 
MEAT 0 . m -  0.00 
MILK 0.151 4E40 0.00 

- p t # x N T o F S W W  D0SEBYEK;HPATHWAY 

100.00 

Qoo 
100.00 

100.00 
100.00 
*98.93 

0.01 
0.06 

PATHWAY DOSE(REMS) WReBHTOFTOTAl - PERCPCTOFDOSEFWMAUNUCUOES 
_ L  - 7 c -  

GUBMADI 0.llQIEog 0.w- ioom 
suRFA# O M 4 6  0.06 100.00 
SWMwNG 0.0000E+00 0.00 0.00 
EMaL 0.51 =E03 9864 la00 
ffiEST. 0.8806Ea 131 100.w 
VEGO. 0.6801E05 1.31 99s 
MEAT 0.9641E-09 0.00 0.01 
MIu< 0.3972Ea 0.00 0.06 
PERCENT OF INT W W  DOSE BY EACH PAWAY 
PATHWAY DOSEWMS) PERCprr OF TOTM PERCENT OF DOSE FROM ALL NUCUMS 

SUBMAIR 0.1144Eo8 om iwm 
W A C €  02241 E46 0.03 100.00 
SwlMMNG o.mm€+00 0.00 0.00 
PMAL 0.5558Eo3 64.36 toom 
INGEST. 0.1028Ea 1561 ioom 
VEGEl. 0.102aEa 1560 *89m 
MEAT 0.145BE47 ' om * w 1  
MILK 0.6002E47 0.01 . 0.06 
PERCENT OF LIVER DOSE BY EACH PATHWAY 
PAWAY DOSE(REMS) PERENT OF TOTM PERCENT OF DOSE FROM W NUCUDES 

SUBM AIR 
SURFACE 
SWlMMlNG 
W W  
INGEST. 
VEGEI. 
MEAT 
MILK 

0.1250E.09 
0.2448E4E 
0.0000E + 00 

0.4340E2 
02246E04 
0226EO) 
03184E40 

0.1 31 1 E47 

0.00 

0.00 
0.01 

99.48 
0.51 
0.51 
om 

0.00 

1M.00 
100.00 

0.00 
100.00 
100.00 

8983 
0.01 
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1 
0 
0 

1 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

P€RCENl OF PANCREAS Do8E BY EACH PATHWAY 
PATHWAY DosE(RMs) PERCENT OF TOTAL PERCEHl OF FROM AU NucuoE6 

100.00 

0.00 
1W.w 

100.00 
toom 

Qo1 
* m  

e r n s  

TH-230 SUBMNR 0.1314EoO 0.00 100m 
SURFKX 02572E46 0.05 100.w 
S W ~ M M ~ N G  a m + w  0.00 0.00 
WHAL Ob132E43 99.44 100.00 
p(GEsT. 026sSEa 0.51 100m 
VEGn. 0-E- 0.51 * W W  
MEAT Q3T85Eoo a00 0.01 
Mnx Q1560EQB 0.00 * o m  

COl(mUBCmONOCMPOSUFIE)#)MSTOWBOOV OOSES 

SUBMAIR 0.1526E08 OIKKK) 
SUFIFACE 02!WS06 Qoool 
SIMMMING 0.1 oooE-24 AQOOO 
H W  0207QE+00 98.7294 
INGEST. as63BE43 02705 
WET. 9.5635Ea * 0 2 7 0 3  
MEAT 9.T993EQI *aOOOO 
MILK 9.3291 E06 * o x K l Q 2  

CONTWBCmONOCD(POSUIREMOOEST0RMAR DOSES 

MposwIEMooE ANNUM DOSE(REMS) PERCEHT OF TOTAL DOSE 

MPOSURE MODE ANNUAL DOSE(REMS) P€RCENT OF TOTAL DOSE 
SUBMUR 0.1- QOOOO 
W A C €  QlQIlHId 0.0001 
mMMW 0.100#-24 QOOOO 

w.4671 INWL 020SE+00 
INGEST. 0.1101EQ2 05328 
VEGEl. 9.11ooE42 0.5324 
MEAT W.1561E46 om01 
MILK 9.6126Ea * 4 o o o 3  

CONTWBufK)NOFMPOSUFIEMOOESTOENDOST DOSES 

SUBM U R  02374Eo9 om00 
SURFACE 0.3647E06 QOOOO 
SWlMMlNG 0.1 OOOE-24 AQOOO 
I N N  02556E+01 09.4673 
INGEST. ai369Eoi 05321 

VEGEl. 9.1368Eo1 *45323 
MEAT W.lQ4oE05 Moo1 
MIU o.fo88E05 *om03 

MPOSURE MODE ANNwLDOsE(REMS) PERCENT OF TOTAL DOSE 

CUNTWBlJTlON OF EXPOWE MODES TO THYROlD OOSES 

SUBM AIR 02045E09 0.0000 
SURFACE 0.4004E06 0.0789 
SWIMMING 0.1 OOOE-24 Qoooo 
MHAL 0.504BEa3 90.4104 
INGEST. 02593E45 0.5107 

VEGET. 32591E45 0.5104 
MEAT 0.3676E-09 . o.ooo1 
MILK 3 .1  51 3E4B o m  

CONTRIBUTION OF MPOSURE MODES TO BREAST DOSES 

SUBM AIR 0.3327E49 aoOo1 

MPOSURE MODE ANNUAL DOSE(REMS) PERC€NT OF TOTAL DOSE 

EXPOSURE MODE ANNUAL DOSE(REMS) PERCENT OF TOTAL W S E  
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2020 

PHYSICAL STACK DATA 
1 
&PHYS PH-0.0 &END 

WlND FREQUENCY DATA 
STAR 
DEFAULT 
RADIONUCUDE DATA 
1 
&RAD1 NUC="t+232',ISOL=Y. 

AG DATA 
0- l.O.REL= 1.6 E N D  

U G D T  Fv-50.0,0,50.0.FB=50.0.0.50.0.FM~50,0.50 E N D  
AG ARRAYS 
FILE PFARMADAT 
SKIP 5 
USER 
(1 615) 
(8F10.0) 
POPULATION ARRAY 
FILE 24POPADAT 
SKlP 3 
USER 
(8(RW) 
COMMENTS 
ACCIDENT SCENARIO FOR BLDG. 67 WlTH 10% RUEASE 
DOSE CALCULATED AT 1700 METERS. 
U.S. W E  FEED MATERlALs PROWCnON CENTER 
t 
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j 7 ,  i' 5 
a .. 2. :* 1 .., 

1 
0 

0 

0 
1 
0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 

0 

1 
0 
0 SECTOR 
0 
0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

1 
0 
0 

0 

..SES 

OUTPUT OF AIRDOSEPA COMPUTER CODE 

OPTIONS SUE- 
RADIONUCLIDE CONCENTRATIONS ARE LISTED FOR DIRECTION AND DISTANCE FROM FACILITY 
RADIONUCLIDE WCENTRATIONS LISTED ARE SECTORAVERAGED VALUES 
PLUME RISE IS COMPUTED FOR BUOYANT PWMES BY BRlGGS EQUATIONS 

METEOROWGICAL AND PLANT INFORMATION SUPPLIED TO PROGRAhL- 

AVERAGE AIR TEMPERATURE (DEG K) 285.0 
AVERAGE VERTICAL TEMPERATURE GRADIENT OF THE AIR @EG K/METER) 

IN STABILITY CLASS E 0.0728 
IN STABILITY CLASS F 0.1090 
IN STABILITY CLASS G 0.1455 

RAINFALL RATE (CM/YEAR) 10200 
HEIGHT OF LID (METERS) lo00 
NUMBER OF STACKS IN THE PIANT 1 

STACK INFORMATION- 

STACK NUMBER 
1 2 3 4 5 6  

HEIGHT (METERS) O.oo00 
DUIMETER (METERS) O.oo00 
EmuENT VELOCIIY (METERS/SEC) O.oo00 
PATE OF HEAT EMISSION (CAl/SECOND) O.rnE + 00 

RELEASE RATES FOR RADIONUCLIDES 
STACK NUCLIDE RELEASE RATE 

(CURIES/YEAR) 

1 m232 0.16OE + 01 
PLUME DEPLETION AND DEPOSITION PAWJEERS 

NUCLIDE GRAVITATIONAL DEPOSITION VELocrrV SCAVENGING EmcTM DECAY CONSTANT 
FWVELOCIIY COEFFlclENT IN PLUME 
(hAETEFIS/SECj (METERS/SEC) (VSEC) (PER DAY) 

TK232 O.OO0 O.ooo58 0.341 EU5 0.000E +00 
maumm OF ATMOSPHERIC STABILITY CUSSES FOR EACH DIRECTION 

A 

0.0084 
0.0171 
0.0101 
0.0404 
0.0318 
0.0705 
0.0398 
0.0163 
0.0392 
0.0321 
0.0188 
0.0157 
0.0439 
0.0413 
0.031 1 
0.0446 

FRACTION OF TIME IN EACH STABILITY CLASS 
B 

0.0055 
O.oo00 
0.0209 
0.0245 
0.0279 
0.0108 
0.0149 
O.oo00 
0.0173 
0.0438 
0 . m 5  
0.0156 
0.0257 
0.0208 
0.0191 
0 . o m  

C 0 E F G 

0.0224 
0.0342 
0.0310 
O.Oo80 
0.0240 
0.05 14 
0.0498 
0.0431 
0.0347 
0.0641 
0.0625 
0.0190 
0.0363 
0.0445 
0.- 
0.041 8 

0.3792 
0.3576 
0.3919 
0.335 
0.2989 
0.4737 
0.5888 
0.5458 
0.5479 
0.4973 
0.3270 
0.2887 
0.2900 
0.2366 
0.2805 
0.3585 

0.4551 
0.4263 
0.3192 
02441 
0.3028 
0.2692 
0.20n 
0.2595 
0.2693 
0.1871 
02292 
0.2958 
0.3187 
0.3291 
0.4521 
0.4045 

0.0928 
0.1136 
0.0929 
0.1383 
0.1076 
0.0650 
0.0298 
0.0488 
0.0523 
0.0937 
0.1104 
0.1391 
0.1465 
0.1892 
0.0988 
0.0823 

0.0366 
0.0512 
0.1340 
0.1872 
0.2071 
0.0595 
0.0692 
0.0866 
0.0392 
0.0819 
0.2146 
0.2261 
0.1390 
0.1383 
0 . m  
0.0419 

FREQUENCIES OF WIND DIRECTIONS AND RECIPROCAL-AVERAGED WlND SPEEDS 

WlND TOWARD FREQUENCY WIND SPEEDS FOR EACH STABILITY CUSS 
(METERS/SEC) 

A B C D E F G  
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2020 
0 

1 0.068 2-57 1.31 2.00 1.88 1.49 061 0.n 
2 0.- 1.46 0.00 1.18 137 1 m  0.n an 
3 0.01 6 0.n 0.n 0.n 0.98 063 0.77 0.n 

5 0.011 1.05 1.32 0.n 1.07 0.83 0.n 0.77 
6 0.080 1.14 251 1.16 162 1.01 0.77 0.77 

6 0.030 0.n 0.00 217 1.68 120 0.n a n  
0 0.038 192 21# 1.67 218 1.17 0.94 a77 
10 0.- 1.35 1.m 1.49 1.m 1.07 0.81 0.77 
11 0.078 2.57 243 1.69 1.63 1.13 0.n 0.n 
12 0.001 1.45 225 1.46 1.80 1.16 0.n 0.n 
13 0.108 1.86 203 2.43 1.82 121 0.78 0.n 
14 0.143 1.59 1- 1 . a  1 s  1 m  0.79 0.n 
1s 0.120 is 201 233 1.4 1.14 om an 
16 0.117 2.83 249 2-96 192 1 s  om a n  

WOUENClES OF WIND DlRECfloNS AND TRUE-AVERAGE WlND SPEEDS 

4 0.020 om 1.00 2.57 om 0.77 o.n an  

7 am 1.0 im im is im o.n an  

0 
1 
0 
0 WIND TOWARD FREOUENCY WlNDWEEDS~EACHSTABUJTYCUSS 

0 A B C D E F G  
0 

WIND MRECTWS ARE NUMBEREO COUNTERcLOcKWlSE STARTING AT 1 FOR DUE NORTH 

(M==/SEC) 

1 0.058 2.57 2.57 23s 2.83 210 0.68 0.n 
2 0.029 1.98 0.00 1.67 1.a 1 s  0.n 0.n 

4 0.- 1.13 1.36 257 0.00 0.n 0.77 0.n 
5 0.041 1.45 206 0.n 1.4 om 0.77 0 . n  
6 0.080 1.60 257 1.72 222 138 0.77 0.77 
7 0.033 212 136 2.57 201 1.41 0.n 0.n 
8 0.030 0.n 0.W 281 2p 1.75 0.77 0.77 
8 01138 296 3.m 234 271 lbl la a77 

11 om8 w 278 263 214 lA8 0.77 0.n 
12 a094 197 9.06 247 2T9 W? 0.77 0.n 
13 0.108 263 289 3.57 2.76 203 0.79 0.n 
14 0.103 253 2.57 2.32 239 1 s  O a 2  0.n 
15 0.120 251 257 3.10 222 1.72 O S 2  0.77 
16 0.117 261 286 3.19 UT) 227 0.86 0 . n  

3 0.016 o.n 0.n 0.n is o s  0.n an 

10 0.058 241 a10 252 2 . ~ 2  im 0.88 0.n 

0 
1 ESTUAATEDRAMONUCUOECONCENTRATlONS 
O A R E A  NUCUDE AIRCONCP( DRYDEPRATE WETDEPRATE GNDDEPRATE EFFRn 
RATE 

WINDTOWARD DISTANCE 

0 

WIND MRECTK)NS ARE NUMBERED coUNTERCLocKwlS€ STARTING AT 1 K)R WE NORTH 

(PcI/W.3) (pCI/cM-/s1 (pcl/-/s) (pcI/w-/s) (PcI/S) 

(MET=) 

1 1700 TK232 8.llE08 4.67E49 9.w-10 5.62E49 279E+o3 
1 le00 w232 7 s 0 8  423E49 9.ooE-10 513E49 270€+03 
1 2OOO TK232 6.14€08 3.54EU9 8mE-10 4 3 E a  2m+03 
1 2200 fK232 523E48 3.01 E09 732E-10 3.74E49 2m+03 
1 2500 T K P 2  422€08 243E49 6.42E-10 3 . m 4 9  276€+03 
1 so00 TK232 1.44E48 8.3OE-10 3.12510 1.14E49 2mE+03 
2 1700 TK232 5.32E08 3.06E49 6.33E-10 3.69E49 13sE+03 
2 1800 TK232 4-82E-06 278E49 5 .H-10 3 m 0 9  1.35E+03 
2 ao00 TH-232 4.02E-06 232E49 5.34510 -49 134E+03 
2 2200 T K P 2  3.43E-06 1 . D E 4 9  4.85E-10 246E09 134E+03 
2 2500 T K P 2  276E48 1.59E09 42SE-10 201E09 134E+03 
2 5OOO TK232 9.37E09 5.39E-10 205E-10 7.44E-10 13oE+03 
3 1700 TH-232 4.08E48 235E.09 4 Z - 1 0  2m09 727E+02 
3 1800 TK232 3.m- 2.13E49 3.97E-10 252E09 725E+02 
3 2OW TK232 3.m-06 1 .nE49 3.55E-10 212lE09 721E+02 
3 2200 TK232 261E-06 15OEo9 3 2 5 1 0  162Eo9 7.1#+02 
3 i-2 21oE-06 121E49 282E-10 1.49E08 7.16€+@ 
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<. $! c- _. e, , _.  
3 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
9 
0 
0 
9 
0 
0 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 

#xK) 
1700 
1800 
a#K) 
zzoo 
2#)0 
5mo 
1700 

x la0 
aooo 
22#) 
2500 
5mo 
1700 
le00 
20oo 
22#) 
2500 
so00 
1700 
le00 
aooo 
2200 
2500 
5ooo 
1700 
le00 
aooo 
2200 
2500 
so00 
1700 
le00 
1oOo 
2200 
2500 
5ooo 
1700 
le00 
aooo 
2200 
2500 
so00 
1700 
le00 
Po0 
2200 
2500 
so00 
1700 
le00 
aooo 
2200 
2500 
so00 
1700 
1800 
aooo 
2200 
2500 
so00 
1100 
1800 
2Ooo 
2200 

4.-10 
3 . s -  
324Eo0 
2.m€40 
2.28EOo 
1.83Eo0 
6.04E-10 
?ma 
6.5Eo0 
8.45€00 
4.64Eo0 
3.tzEOo 
( S o 0  
5.4fEo0 
4 . e -  
4.13Eo0 
3.51Eo8 
282Eo8 
9.47E-10 
298H19 
2toEo9 
225EUQ 
ISlE49 
1.54E49 
5.11E-10 
2.94E08 
2.66E09 
221EOB 
1 .ME00 
ra1Eos. 
5.WE-10 
2.56E49 
232E49 
1 .olEoo 
1-49 
1.33WO 
4.48E-10 
5.37E49 
4.86E49 
4.04E49 
3.UEo9 
276E49 
9.1E-10 
12?€08 
1.15E- 
9.m- 
8.09E09 
6.49E49 
212E49 
1 .a08 
1.49E48 
123E46 
1 .=E48 
8.4OEQ9 
2.76E49 
1 . e 0 8  
1.34E08 
1.1 lEoB 
9.46E49 
7.6OE49 
253E49 
1 .=E08 
1.4OE48 
1.17EUB 
991 EOB 

1 s - 1 0  
5 . a - 1 0  
5.3oE-10 
4.74E-10 
4aE-10 
3.m-10 
1 .=-lo 
1 .ME00 
0.8s-10 
8.W-10 
8.01E-10 
?.OlE-10 
3.S-10 
1 Z O O  
l.lsEo0 
1.03EQO 
9.S-10 
8.m-lo 
3.96E-10 
6 .e-10  
627E-10 
5 .e-10  
5.1oE-10 
4.47'510 
217E-10 
5.5s-10 
SP4E-10 
4.69510 
425E-10 
3.m-10 
1 mE-10 
5.73E-10 
5 .a-10  

4 .a -10  
3.S-10 
1.88E-10 
1 mEo9 
9.43E-10 
8.45510 
7.e-10 
6.m-10 
324E-10 
155Eo9 
1.46Ea 
1.30Eo9 
1.18E49 
1 .a3E49 
4.88E- 10 
1.91E-09 
1.8QEo9 
1.61 Eo9 
1 &E49 
l n E 4 9  
5.99E-10 
2.14E49 
2.01E49 
1 
1.63E49 
1.43E49 

2.31E49 
2.18E- 
1.95E49 
1 .TIE49 

4.-10 

6.80E-10 

5.38€-10 
4.14Eo0 
amo0 
a.ieo0 
271E00 
221 Eo0 
?.u2€-10 
832Eoo 
7dTEOo 
6.34Eo0 
5.44Eo0 
4.rzEa 
1 .sdEo0 
6.W- 
6.1OEo0 
LlSEo0 
4.44Eo0 
b64Eoo 
1.34Eo0 
366Eo8 
3.33Eo9 
2.81Eo0 
242€00 
109E00 
7 s - 1 0  
3.49Eo0 
3.18EOO 
2BBEo9 
231 EOB 
168Eo0 
6.83€-10 
L14Eo9 
-49 
2lzHlo 
2m30 
l.tlE-00 
6.37E-10 
b37Eo9 
581E49 
4.89Eo9 
4loEos 
3.43Eo9 
1 24Eo9 
1.43E46 
1.30€40 
1 .a€- 
027E49 
?.s3€49 
261E49 
l H 4 6  
1-46 
1 S 4 8  
1.19E48 
9.- 
3.36E49 
1 . e 0 8  
1SE48 
129Eo8 
l.llE48 
9.m- 
321 E49 
1 .ma 
1 . e o 8  
1.36E48 
l.llE08 



2020 
14 
14 
16 
15 
15 
15 
15 
1s 
16 
16 
16 
16 
16 
16 

1 
0 

0 

0 
0 
0 

1 
0 

am tu232 1- ?.#E40 lSaE00 QblE00 4mE+03 
W m T H - 2 3 2  4 s -  2-00 ?.%E-10 b3oE00 4.47E 4 03 

1800 fK231 l S 4 7  1.11Ea m00 1 m 4 8  5.68€+03 
lm fK231 21#47 1.26E- 241E08 1 m 0 8  6.6QE+03 

l#K) fK232 1 m 4 7  9.53E00 203E00 1.16EE08 6-403 
2200 fK232 1.41 E47 R l l M e  1 .ME00 0500 6.66E+03 
zsoo fK232 1.14E47 6.53EOO 1.61E00 8.15€00 6.63E403 
#KK) tu232 &ME48 22lMe 7.m-10 2QE00 6.48€+03 
ltoo fK231 163EQI 8.63€4@ 1 .?BE00 1 m 0 8  5.64E400 
1800. tu232 1- 8.0lMe 1.6QE00 #.7#00, 5.63€+03 
2OOo w232 1.1- ' 6.W- 1.5lE00 aime e + 0 3  

2500 w232 rmE48 4.5BEoo 12OE00 5.7sE00 S.sQE+03 
so00 fK232 271 E08 1 .sa00 w4E-10 214E00 5.47E+03 

2200 tu232 omE48 5.m- 13TE00 75- k6lE+03 

GROUND-LEVEL WI/O VKUES FOR fK231 AT VAWOOS DISTNCES N EACH COMPISSS OlRECfW 

N N N W N W W W  w s w s w 6 s w  

ltoo 
1800 
ao00 
Po0 

so00 

O . l e M 0 5  O.lOSE05 0.805E06 0.1- 024SE45 0.187E05 O . l O E 0 5  0.101E05 
0.145E05 0.951E06 0.728E46 O.lllE-06 0.225E05 0.17E05 0-46 OJt1Ea 
0.121E05 O.to3E46 O.€Q5Eo8 0.919646 0.lsrrOS 0.14lE05 O.TIoE46 O.mE08 
0.103E05 0.676E06 OblSE46 O.781EOB 0.15BE05 0.12OE05 Ob55E46 0 . W E a  

0284E46 O.lSsE46 Q137E46 0- 0.41QE46 0.324E46 0.17SEOB 0.1TI1EoB 
2500 0 . e -  0 . ~ ~ 0 8  a . 4 1 4 ~ 0 ~  0.- aim- 0-06 O . S I ~ E O ~  

8 S S E S E E S E E  ENE NE NNE 

rm o m 4 6  0.184E46 a436€05 0.- o.sQIEo5 0.530E05 0.432€05 o.r#Eob 
1- QIo(#o8 0.167606 6394Eo5 0 . S -  0.459E05 0.46E05 0 s -  O . Z W 3 6  
2ooo 0.6W€46 0.138E46 052BE05 0.422E45 0.381E05 0.39QEG 0-05 0-46 
22#) '- 0.118506 -05 0.399E05 0.324E05 0.33E- QnBE05 0.1- 
2500 0.455Ea 0.946E08 -05 0-05 026QE45 0-05 024E05 0.15TE05 
so00 0.154E46 0.315E06 0.727E46 0.94SE46 0-46 0.9loEQB 0.mE46 0.534E06 

OPTtONS -ED FOR DOSE AND INTAKE cALcuLATy)Ns 
cALcuLAT#)NS ARE MAM FOR THE M A x 1 M w Y o 8 o s E D  HMVUXIAL 
TABLES FOR EACH NUCUDE USnNG DOSES BY ORGAN AND PATWAY AT EACH ENVIRONMENTAL LOCATION 

)MlllED. A R E C  

UNFORMATTED ON UNIT 25. 
EMllRONMENTAL C O N E N T W T W S  AND MAKE RATES BY MAN FOR EACH N U C U M  ARE W W l l E N  

DOSE SUMMARY TABLES AR€ PRNED 
WowoNG LMLSARECKCULArrOFORFu+rn lFrr Is HTHE  SOURCE^ 
ORGAN NAMES AFIE INPUT 

1 
0 
0 
0 
0 AREA NO.ME4TAMMALS NO.MlLKcWTLE FOODcRoes WATERAREA POPULATlON 

0 COLUMN ROW 
0 

SUMMARY OF AREA SURROUNDING PUM 

(SOUAFIE METERS) 

1 1  0 0 o.oooE+w 0 6469.0 
1 2  0 1 0.144E+W 0 0.0 
1 3  0 1 0.133€+w 0 0.0 
1 4  1 2 0.461 E +04 0 4165.0 
1 s  2 3 0.646€+04 0 346.0 
1 6  6 8 0.lSSE + 05 0 0.0 
1 7  8 12 025BE+05 0 0.0 
1 8  10 15 0.332€+05 0 0.0 
1 9  45 66 0.144E+O6 0 5474.0 
1 10 41 61 0.133E+O6 0 4QBo.O 

a .  
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h :;\ . . 

O O R C W  HHAUTION W E S l t O N  SUBMERSK)NHAIR 8uRFAcEDBosuRE BUBMERSIONW 
WATER 

(REMS/MICROCUW(REMS/MICROCWUE) PEWCUBC CM/ (FIEMSGOUARE CM/ (REMSCUBK: 
m/ 

- ,.e - 

MICROCIIRIEHR) u-.HFP MlCAOCURlEW 
0 

WBODY O.lllE+04 0.273€+01 0.81TE01 -E44 0-43 
- RMAR 0.148€+04 a.548€+01 0.-1 O.SWE44 0.11- 

ENDOST o.lBbE*rn o.aSE+m 0.11oE+00 0.1EOO 0.300EQ3 
THYROID o s + o 1  O . u a E 4 2  0.101 E + 00 0.1 1EQ3 03SBHK) 
BFtEAsl 0227E+Ol 0.466E42 0229€+00 0261E43 am43 
W L .  0.348E+04 0.46s- 0.682E01 0.78oE01 0.1 =E43 
S W A U  0.131€+01 0.573E02 o.sBDEo1 0.660€44 0.1UEU3 
IHT W A U  0. l e  + 01 0.6s3€01 0.538EOl 0.61 SE44 0.1sEQ3 
M R  0.805€+01 O.lOoE01 0.60#01 0.66BE44 0.151 EQ3 
PANCREAS 0.132E+01 0.22SE42 Q W 0 1  a e a  0.107E43 
mmm 0.131E+01 0-02 0.WlM1 a-44 0.162E43 

1 
o m  AIRCONCENTRATK)N GRWNDcoNcEhmuTKwJ USESTONINTAKE HHAUTK)N 
WAKE 

CWCENlWTlWS AND ECTAKE RATES FOR TK232 

@JRIES/CUBC METER) (cuRIES/souARE METER) m/yEAR) 
D I R E m  DISTANCE 

0 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 

0.81 1 E-13 
O.736E-13 
0.614E-13 
0.523E-13 
0 .m-13 
0.1 UE-13 
0.532E-13 
0.482E-13 
0.102E-13 
0.343613 
O m 1 3  
0.m-14 
0 . e - 1 3  
0.3706-13 
0.307E-13 
0.261 E- 13 
0210E-13 
0.695E-14 
0.621 E-1 3 
0.562E- 13 
0.466E-13 
0396E-13 
Od18E-13 
0.1oX-13 
0.126E-12 
0.lllE-12 
0.948E-13 
0 . e -  13 
0.647E-13 
0.213513 
OgsoE-13 
0.861 E- 13 
0.717E-13 
0.61OE-13 
0.491 E-13 
0.164E-13 
0.518E-13 
0.47OE-13 
0.391E-13 
0.332E-13 
O m - 1 3  

0.1 nEoB 
0.182EoB 
0.137EoB 
0.118EoB 
0.969EOO 
0.36QE40 
0.117EoB 
0.106EoB 
0.900EoO 
0.TIsEQo 
0.635EOo 
O a s E - a D  - , 

0074EoO 
0 . m -  
0.m- 
0-49 
0.47oEo9 
0.189EO9 
0.131EoB 
0.119EoB 
0.996Eo9 
0.855E49 
0.697E49 
0247E49 
0-48 
0-08 
02OoEoB 
0.172EoB 
0.14oEoB 
0.491E49 
0211EoB 
0.193E08 
0.163508 
0.140E08 
O . l l s E 0 8  
0.424E49 
0.115E43 
0.1 %E43 
0.887E09 
0.764E09 
0.626E49 

0.932E+03 
01151E+03 
0.=+03 
0.621 E +03 
0.500E+03 
O.l89E+03 
0.61 2E + 03 
0.559E+03 
Q473€+03 
0.407€+03 
0334E+03 

0.459€+03 
0.410€+03 
0352E+03 
0302E+03 
024E + 03 
OA87E+02 
0.686€+03 
0.624E +03 
o.S23€+03 
0.449E+03 
4368E+03 
O.l3OE+03 
0.138E+04 
0.1=+04 
0.106E+04 
0901E+03 
0.733€+03 
0258E+W 
0.1 11E +04 
0.101 E +04 
OB54E+03 
0.737E +03 
0.604E+03 
0223E+03 
0.605E+03 
0.552E+03 
0.466€+03 
0.402E+03 

+ aipE+m 

O.6slE+03 
0.591€+03 
0.4S3€+03 
0.420€+03 
0339E+03 
0.116€+03 
0.427E+03 
0387E+03 
4323E+03 
027sE+03 
0222E+03 

0.3aE+03 
0297E+03 
0247E+03 
021#+03 
0.168E+03 
0.558E+02 
0.499€+03 
0.451 E +03 
0374E+03 
0.318~+03 
0256E+03 
0.842€+@ 
0.101E+04 
0318E+03 
0.761 E+03 
0.647E+03 
0.5lQE+03 
0.171 E + 03 

a=+a2 

0.763E + 03 
0.691 E + 03 
0.576E + 03 
0.49OE + 03 
0.394E+03 
0.132E + 03 
0.416E +03 
O.mE+03 
0314E+03 
0267E+03 
0215€+03 
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2020 

7 
8 
8 
8 
8 
8 
8 
0 
0 
0 
0 
0 
0 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 

woo 
l7W 
1800 
mw = 
2wo 
#xx) 
17W 
1800 
mw 
2200 
2500 
so00 
1700 
1800 
2mo 
2200 
2500 
5mo 
1700 
1800 
2mo 
2200 
2500 
#xx) 
1700 
1800 
2mo 
2200 
2500 
5mo 
1700 
1800 
aooo 
2200 
2500 
so00 
ltoo 
1800 
#Kx) 
2200 
2500 
so00 
1 700 
1800 
2OOo 
2200 
2500 

1700 
1800 
2mo 
2200 
2sm 
so00 

so00 

0.887514 
0.1 1 E - 1  3 
0 .W-13 
0.WE-13 
0.327E-13 
0--13 
O m - 1 4  
0.44E-13 
0.404E-13 
0337E-13 
O m - 1 3  
0231E-13 
0.781 E-14 
0 . W - 1 3  
0 . W - 1 3  
0 . m - 1 3  
0.507E-13 
0 . e - 1 3  
O.lBOE-13 
0aIE-12 
o m - 1 2  
0.165E-12 
0.141 E-1 2 
0.113E-12 
Q3EioE-13 
O H - 1 2  
0 s - 1 2  
0214E-12 
0.1s-12 
0.146E-12 
0 . e - 1 3  
o m - 1 2  
o s 1 2  
0.193E-12 
0.164E-12 
0.1s-12 
0.439E-13 
OaE-12 
02UE-12 
0mE-12 
0.172E- 12 
0.130.E-12 
0.462513 
0219E-12 
0.1 99E-12 
0.1 BE-1 2 
0.141E-12 
0.114E-12 
0.384E-13 
0.1s-12 
0.13BE-12 
0.llsE-12 
0.989E-13 
0 .W-13 
OPlE-13 

0- 
0.110Ea 
0.1ooEa 
0-08 
0.728E08 
0.- 
0'215E08 
0.@8E- 
mHI0 
0.764E-00 
0.- 
0.541H19 
O a O l W  
O a O l ~  
0.1wJE-a 
0.154EOB 
0.133Goo 
O. lo0E.a  
0.- 
0.15oE46 
0.- 
0.342506 
0.203E08 
0237E-06 
0.824E-00 
0 . w -  
0.528EOB 
0.- 
0.3- 
0.- 
O.lOax6 
0.- 
0.- 
0.40BHI) 
0.3mEa 
0- 
O.l01H)8 
0.- 
QS11EOB 
0.42B€- 
0 . s -  
0.3ooE08 
0.1 ma 
0.474€- 
0 . e -  
0- 
0.314EOB 
O m -  
0- 
0=48 
0-08 
0- 
0.2z3E08 
0.183EOB 
0.676Ea 

QlPlE+W 
0.67oE+w 
OblbE+oO 
O.Wt03 
0.382€+03 
0312€+03 
O.llaE+Oo 
0-+03 
aslbE+tn 
QY)lE+03 
0346€+03 
0284€+03 
0.106€+03 
Q106E+04 
0-+03 
W l # + W  
odQIE+03 
obeoE+03 
0206€+03 
-+04 
021E+04 
0.17Q€+04 
0.1 54E + 04 
Q12S€+o1 
0.433€+43 
030)E+04 
0178E+04 
0231E+04 
0.1QBE+04 
0.16#+04 
o m + w  
OSlE+04 
Q2SBEiO1 
02l4E+M 
Rl#E+04 \ 

0.160€+04 
0532E+W 
0295€+04 
0269€+04 
0.225E+04 
0.1ME+04 
0.158€+04 
0563E+43 
0249E+04 
O Z 7 E + 0 4  
0.1Q2€+04 
Q16SE+04 
O.l35E+04 
0.4SsE + 43 
0.176E+04 
0.161 E +04 
0.136E+04 
0.117E+04 
O.S59E+O3 
0355E+43 

0.713€+02 
0.41oE+05 
QS7lE+05 
QaOO€+W 
0.262E+03 
AlllE+43 
O.tOlE+ 02 
0367€+w 
Qsw+os 
Q17oE+W 
-+03 
0.186€+w 
0.627€+@ 
0.7loE+03 
0.678€+03 
Q564€+W 
Q-+W 
03BSE+m 
0.12BE+43 

O.ldOE+~ 
0.133E+04 
Q113E+o4 
o.om€+W 
-+03 
0230E+04 
02WE+04 
0.172€+04 
0.146€+04 
0.117€+04 
0305E+03 
QzQIE+04 
0.187E+04 
QlsbE+oI 
Q132€+44 
ai*+-& 
4353E+o3 
0216€+04 
Q196E+04 
0.103€+04 
0.138E+04 
0.111E+04 
0.371 E + 43 
0.176€+04 
0.160€+04 
0.133E+04 
0.113E+04 
4912E+43 
0.30BE+43 
QlPE+04 
0.112E*04 
0.932E+43 
0.794E +43 
0.640€+03 
0217E+03 

aim+cu 

0 
1 PERCENT OF W BODY DOSE BY EACH PAWAY 
0 NUCUDE PATHWAY DosE(REMS) PERCENT OF TOTAL PERENT OF DOSE FROM AU NUCLIDES 
0 

DlREcfloNS ARE NUMBERED COUNTERCLocKwIsE STARTING AT 1 FOR DUE NORTH 

TK232 SUBMAIR 02045E49 0.00 100.00 
SURFACE 0.47-G 0.00 100.00 
SWlMMlNG O.oooM+00 0.00 0.00 
INHAL 02639E+01 m.69 100.00 
INGEST. oB31aE42 0.31 100.00 
MGET. O W E 0 2  0.31 99.83 

2 3 8-. 



a- 

1 
0 
0 

1 
0 
0 

NUCUDE 

TH-232 

1 
0 NUCUDE 
0 

Ti+= 

1 
0 
0 

1 
. o  
0 

1 
0 
0 

NUCUOE 

TH-232 

NUCLIDE 

TH-232 

MEAT 0.11TIK46 * m  0.01 
MDK 0.468Mob e o 4 0  om 
PERCEMOfRMAR DOSEBYEACnPATHWAY 
PATHWAY DosE(REMS) P€RCENT OFlWlM PERCENT OF DOSE FROM ML NUCUES 

8u8MALR 0.1113€00 0.00 ioom 
SURFACE 0154OE46 0.00 100.00 
SWIMMINO O.OOWE+00 om 0.00 
INnAL 0.3397E + 01 00.81 ' 100.00 
N E S I .  0 . 1 ~ 0 1  0.49 100.00 

VEGET. O.lm7E.01 0.49 98.m 
MEAT O M -  0.00 0.01 
Mw( 0 . m -  0.00 om 
PERCENT OF ENDOST OOSE BY EACH PATHWAY 
PATHWAY DOSE(REMS) PERCENT OFTOTM PERCENT OF DOSE FROM ML NUCUES 

SUBMARI O M 0 0  Qoo 100.00 
SURFACE 0.cIoooEa 0.00 100.00 
SWIMMINQ 0.0000E+00 0.00 0.00 
H W  0.4216E + 02 m.51 100.00 
HGESI. O M + W  0.49 100.00 
MGET. 0##)4E+00 0.49 99.m 
MEAT OXBS8E44 0.00 0.01 
MILK 0.121 ?E43 . 0.00 0.06 
PERCPCTOF'THMIOID DOSEBYEXHPATHWAY 
PATHWAY DosE(REMS) PERCENT OF TOTM PERCENT OF DOSE FROM ALL NUCLIDES 

SUBMAIR 02537E09 0.00 100.00 
SURFACE 0.-a 0.01 ioom 
SWlMMlNa 0.0000E+00 0.00 0.00 
UM4L O.SWSE42 99.72 100.00 
INGEST. 0.1364E04 an 100.00 

VEGET. 0.1363E44 *an *@QW 

MILK a7o5BEa *om 0.06 
PolCerrWBREAsr OOSEBYWPATHWAY 

MEAT QlS33E46 0.00 om 

PATHWAY DOSE-) P€RC€NT OFTOTN. PERCENT OF DOSE moM ALL NUCUMS 

SUBMAIR 0.512lE.09 0.00 100.00 
SURFACE 0.132BE05 0.03 100.00 
SWIMMING aoam+w 0.00 0.00 
HHAL 0.5210E42 =.To 100.00 
INGEST. 0.14lSE44 027 100.00 
VEGET. 0.1418E44 027 9933 
MEAT 0.201 1 E46 om 0.01 
MILK 0.82?9€48 0.00 0.06 
PERCENT OF .puL' 
PATHWAY -(REMS) Pf3CENT OF TOTM PERCENT OF DOSE FROM ALL NUCUOES 

SUBMNR 0.17UE49 0.00 100.00 

DOSE BY EACH PATHWAY 

SURFACE 0S60€a 0.00 100.00 
SWIMMING 0.0000E+00 0.00 0.00 
HHAL 0.7987€+01 100.00 100.00 
INGEST. 0.1409Ew 0.00 100.00 

VEGET. 0.1408E44 0.00 s9.93 
MEAT 0.1998E46 0.00 0.01 
MILK 0.8226508 0.00 0.06 
PERCENT OF S WALL DOSE BY EACH PATHWAY 
PATHWAY DOSE(REMS) PERCENT OF TOTM PERCENT OF DOSE FROM ALL NUCUDES 

SUBM AIR 0.1424E49 0.00 100.00 
SURFACE 0.3300Ea 0.01 100.00 
SWIMMING 0.0000E+00 0.00 0.00 
INHAL 0.3oME02 99.41 100.00 
WEST. 0.17- O S  100.00 
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2020 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

NUCLIDE 

TH-232 

NUCUM 

TH-232 

NUCUDE 

TH-232 

NUCUM 

TI+= 

EXPOSURE MODE 
SUBMAIR 
SURFACE 
SWlMMlNG 
M W  
INGEST. 

VEGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWIMMING 
INHAL 
INGEST. 
VEGET. 

VEGET. 0.1742E44 am mm 
MEAT 02471Ea 0.00 0.01 
MILK 0.1017E47 0.00 a o . 0 0  
PERCENT OF INT WALL DOSE By EACH PATHWAV 
PATHWAY DOSE(REMS) P€X€NT OF TOTAL puy=ENT OF OOSE F#)M ALL NUCUDES 

SUBMAIR 0.1346E08 0.00 100aO 
SURFACE 0.arlOEa aoi loom 
SWIMMIMI a m + m  a00 1 om 
W W ,  0.3230E42 82-53 1 w m  
WOEST. O S E O 3  7.46 100m 

VEOR. 0.2Smfi43 7.46 m.m 
MEAT 0.3682E47 . 0.00 0.01 
MtLK 0.1516Ea 0.00 ' 0.m 
PERCENT OF LIVER 
PATHWAY DOSE(REMS) PERCENT Of TOTAL PERENT OF OOSE FROM ALL NUCUMS 

DOSE BY UCH PATHWAY 

SUBMUR 0.1x)2EOo 0.00 loQ#) 
SURFACE 0.3481#06 0.00 100.00 

#HAL 0.1lweEol 99.69 100.00 

EOET. 0-44 0.31 *m.w 
MEAT 0.81oBEQB 0.00 0.01 
MILK 0.3326EQT 0.00 ' om 
PERCENT OF PANCREAS DOSE BY EACH PATHWAY 

SWlMMlNQ 0.0000E+00 0.00 om 
WGEST. 0.5784€44 0.31 ioom 

PATHWAV DOSE(R€MS) PERCENT Of TOTAL PERCENT OF DOSE FROM ALL NUCUDES 

SUBMAJR Q1081EOg 0.00 100.00 
SURFACE 024O€a 0.01 loom 
SWIMMING 0.0000Etm 0.00 0.00 
INHAL 0.3018E42 99.76 100.00 
INGEST. 0.6@71€05 029 1oQoo 
EOET. o.eME05 023 98.m 
MEAT OOBBlHlg 0.00 041 
MILK a m  0.00 * o m  

- 

OF KlONEVS DOSE BV EACH PATHWAV 
PATHWAV DosE(R€MS) PERCPIT OF TOTAL PERCPCT OF OOSE FROM W NUCUDES 

ANNUAL DOSE(REMS) 
0.2045E09 
0.4740E-06 
0.1OOOE-24 

0-E t 01 
0831OE-02 
9.8304EU2 
9.1178E45 

.0.4850EU5 
CONTRIBUTION OF DBOSURE MOOES TO 

ANNUAL DOSE(REMS) 
0.1 113E.09 
0.2580E.06 
0.1 OOOE-24 

0.3397E t 01 
0.1668E01 
9.1667EOl 

SUBMAIR 0.1605EOg 0.00 100.00 
SURFACE 0.3720€46 0.01 100.00 
SWlMMlNG 0.0000Et00 0.00 0.00 
WHAL 0.3016E02 99.76 100.00 
INGEST. 0.6686E05 0.23 100.00 
VEGET. 0.6881E05 ' 0.23 's9.m 
MEAT OS76QEo9 ' 0.00 0.01 
M I U  0.4olSEoB ' 0.00 ' 0.08 

CONTWBUTON OF MPOSURE MOOES T O  W Booy DOSES 

0- 
O.oo00 
OxKxx) 

PERCENT OF T O T K  OOSE 

99.6361 
0.3139 
0.3136 
o.oo00 

0 . m  
R DOSES 

PERCENT OF TOTAL DOSE 
O.oo00 
O.oo00 
O.oo00 

99.5113 
0.4007 
0.4883 
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. q .. (r7 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

MEAT 
MILK 

MPOSUFIE MODE 
SUBMAIR 
SUFtFAE 
SWlMMlNQ 
HHAL 
INGEST. 
MGET. 
MEAT 
M U  

MPOSURE MODE 
S u e M  Am 
SURFACE 
SwIMMw 
POUL 
INGEST. 
MOR. 
MEAT 
MILK 

MPOSUCOMOOE 
SUBMAIR 
stmFA# 
SWIMMING 
INW 
INGEST. 

VEGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM Am 
SURFACE 
SWIMMING 
tMAL 
INGEST. 
VEG€f. 
MEAT 
MILK 

EXPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
iNW 
INGEST. 
VEGET. 
MEAT 
MILK 

EWOSURE MODE 
SUBM AJR 

9.2364Ea . aoool 
9.Q7wio6 . om03 

CONTRIWWMPOSUREMOOESTOEN##)T 
ANNW #WE(REMS) PERCEMOFTUTMDOSE 

0-40 OIKKK) 
0.6oOoE- 0- 
0.1OOOE-24 OIKKX) 

0.4246E+W 98.51 13 
0.2005E+OO 0.4887 
9.2084E+Oo 0.4883 
92956Eo4 . Qoool 

9.1217E03 o m  
C0NTWBUTK)N Of MPOSURE MOMS TO Tm#) (D  

ANNW DOSE(REMS) PERCENT OF TOTAL DOSE 
02531E09 am 
0.5880Ea 0.01 15 
0.1oOoE-24 ) omw 

0.5065E02 98.7216 
0.1 -E44 Qzbao 
Q1363E44 
0.1@33€40 0.oooo 

9.T050E40 0.0002 
W W B -  OF EXPOSURE MODES TO BREAST O W 3  

0.921 E49 O-ooOO 
0.1326Ea 0x1254 
0 .1W-24  a m  

ANNUAL DOSE(REMS) PERCENTOFTOTALDOSE 

0.5210E42 Q9.7032 
0.141 E44 42115 
9.1418E44 . 0.2713 
9 2 0 1  1E40 . o.oo00 

3.8279E40 o.oo(32 
DOSES CONTRlsLmoN OF EXPOSURE MODES TO VUL. 

ANNUAL DOSE(REMS) PERCENTOFTOTALDOSE 
O.lnl9Eo9 omw 
0.386oE06 aaooo 
0.1OOOE-24 a m  

0.1987E+Ol aQ.Qwe 
0.1 -E44 0.0002 
3.1408E44 o.ooo2 
.O.l998E08 0 . m  

3.8226Eo8 o.oo00 
CONTRIBUTION OF MPOSURE MOMS TO S WAlL DOSES 

0.1424E49 O.oo00 
0.33OoE46 0.0100 
0.1 OOOE-24 O.oo00 

ANNW DOSE(REMS) PERCENT OF TOTAL DOSE 

0.3004E42 99.4123 
0.174334 0.5768 
3.1742E04 . 05763 
92471 E40 . Qoool 

3.101 ?E47 a.ooo3 
CONTRlBunoN OF MPOSURE MODES TO IM W W  OOSES 

0.1346E49 O.oo00 
0.31 2OE46 O.OO90 
0.1WOE-24 O.OoQ0 

ANNUAL DOSE(REMS) PERCENT OF TOTAL DOSE 

0.32BE42 825273 
02598E03 7.4637 

W.2596E03 7.4583 
43.3682E.07 0.0011 

%. 151 6 E a  . 0.0044 
DOSES CONTRlBUTlON OF EXPOSURE MODES TO UVER 

ANNUAL DOSE(REMS) 
~ 0.15112E49 0.- 

PERCENT OF TOTAL DOSE 

??X '241 



2020 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

ExposwIEMoM 
SUBM Am 
suRFc€ 
SWlMMlNQ 
INnU 
N E S T .  

VEQET. 
MEAT 
MU 

O . W O E 4 0  0.0010 
0.1oOoE~ Oxloo0 

Qlb4BEOl 98.- 
QS784EOI 0.31 19 
9.57mEOI o a i i t  
9.610BEa o.oW0 

Q3376EQI 0.- 
c0NTWBuTK)N Of D(p0SuRE MOOES TO PANCREAS OOSES 

ANNUM DoSE(REMs) PERCENT OF TOTAL DOSE 
QlblE40 Oxloo0 
02460€46 0m1 
0.1 oooE-24 0- 

0.901 BE02 98.7616 
0.6971 E46 42304 
P.6966Eo5 *0a02 
QSWlEOO * B L y m  
%.-a o m 1  a m w n o ~  OF MPOSUFO MODES TO mmws DOSES 

PERCENT OF TOTAL DOSE 
0- 
0.0123 
0.0000 

99.7599 
O m  
O M 6  
o.oo00 

o.ooo1 

MPOSURE MOM 
SUBM WI 
SURFACE 
SWlMMlNG 
HHAL 
WGEST. 

VEGET. 
MEAT 
MILK 

TOT L 
ORGAN 

WBOOY 
RMAR 
ENDOST 

BRE4sT 
VUL. 
s w w  
INT WALL 
UMR 

TmRocD 

DSE TO UCH OflGAN THROUGH U PATHWAYS 
-0 
02B48E+Ol 

0.3414E + 01 
a4267E+o2 
OdlloE42 
0.5226E42 

O.m?E+ 01 
0.3022E02 
0.348OE-02 

0.18SE-Ql 
PANCREAS 0.3025E42 
KlDNEYS 0-42 

CONTRlBUTORS TO ORGAN DOSES 
PERCENT 

ONUCUDE WBODY RMAR ENDOST THYROID 8REAsT .Wt* S W U  I N T W U  LIVER PANCREAS 
KIDNEYS 

TK232 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 
ANNuMDOsES(REMS) 

NUCUDE oc#;AN DOSE MAXIMUM LOCATION 

Tu232 WBODY 02648E + 01 12 11 
Tu232 RMAR a3414E + 01 12 11 
Tu232 ENDOST 0.4267E + 02 12 11 
Tu232 THYROlD 0.51 1 0 E e  12 11 
Tu232 BREAST 0.5226E-02 12 11 
Tu232 WL. O.rnE+Ol 12 11 
Tu232 SWALL 0.3022E42 12 11 
TH-232 INT WALL 0.348OE.02 12 11 
TH-232 UVER 0.1 WE41  12 11 
TK232 PANCREAS 0.3025E42 12 11 
TH-232 KIDNEYS 0.3023Ea 12 11 

COLUMN Row 



Building 67 

Radium-228 



2020 

2!4 6'- 



1 
0 

0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 

0 

OurPuT 01: ALROOSEPA COMPUTER COOE 

OPTIONS SELEcrEs 
RAMONUWOE CONCENTRATWS ARE -TED FOR DWIECTW AND DISTANCE FROM FK;IUTV 
RADIONUCUDE c0NCENTRATK)Ns U S E D  ARE SECTOCMVERMED VALUES 
PLUME RlSE Is COMPUlED FOR BUOYANT PLUMES BY Bwoos EQUATIONS 

MElEOROLOOlCK AND PUNT YJFORMATKWJ SUPPLED TO PROGRAM- 

STACK INFORMATON- J 

STACK NUMBER 
1 2 3 4 5 6  

HEGHT (METERS) O.oo00 
MAMETER (METERS) O.oo00 

RATE OF HEAT EMlSSlON (WSECOND) 
EFFLUENT vuocrrY (MkfS/SEC) O.oo00 

o.ooE+oo 
CIELEASE RATES FOR RAMONUCUDES 

STACK NUCUM RELEASE RATE 
( C U R E S W )  

SECTOR FRAcTK)N OF TIME IN EACH STABlurY CUSS 
A B C D E F G 

1 
2 
3 
4 
5 
6 
7 
8 
Q 
10 
11 
12 
13 
14 
15 
16 

0.0084 
0.0171 
0.0101 
0.0404 
0.0318 
0.0705 
0.0398 
0.0163 
0.0392 
0.0321 
0.0188 
0.0157 
0.0439 
0.0413 
0031 1 
0.0446 

0.0055 0.0224 0.3792 0.4551 0.0928 0.4366 
O.oo00 0.0342 0.3576 0.4263 0.1138 0.0512 
0.0209 0.0310 03919 0.3192 0.0929 0.1340 
0.0245 o.Oo80 0.3515 02441 0.1383 0.1872 
0.0279 0.0240 02989 0.3028 0.1076 o m 1  
0.0108 0.0514 0.4737 02692 0.0650 0.- 
0.0149 0.0198 0.5888 o m  0.0298 0.- 
o.oo00 0.0431 0.5458 02585 0.0488 0.0866 
0.0173 0.0347 05479 02693 0.0523 0.0392 
0.0430 0.0641 0.4973 0.1871 0.0931 0.0819 
0.0375 0.0625 0.3270 02292 0.1104 02146 
0.0156 0.0190 02887 02958 0.1391 02261 
0.0257 0.- 0.29W 0.3187 0.1465 0.1390 
0.a208 0.0445 0-2368 0.3291 0.1892 0.1383 
0.0191 0.0502 02805 0.4527 0.0988 0 . m  
0.0265 0.0418 0.3585 0.4045 0.- 0.0419 

FREQUENCIES OF WlND DIRECTIONS AND RECIPROCAL-AMRAGED WlND SPEEDS 

WlND TOWARD FFEQUENCY WIND SPEEDS FOR EACH STABIlJlY CLASS 
(MDEFS/SEC) 

A B C D E F G  
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2020 
0 

0 
1 
0 
0 

0 
0 

1 0.- 2.57 1.31 2.00 1.80 1.49 0.81 0.n 
2 0.429 1.44 am 1.10 in 1.w o.n 0.n 
3 0.016 0.77 an 0.77 0.99 0.83 0.77 0.n 
4 0.020 0.80 1.00 2.57 0.84 0.n 0.n 0.n 
6 0.041 1.w 1.32 0.17 1.07 0.83 0.n 0.77 
8 0.060 1.14 257 1.16 1.52 1.01 0.n 0.77 
7 a033 1.62 im im is2 1.001 o.n 0.77 
8 0.030 0.77 0.00 217 1.58 lm 0.n 0.77 
0 0.038 1.92 266 1.67 218 1.17 0.04 0.n 
10 0.m 1.35 is 1.10 im io7 0.61 o n  
11 0.078 251 243 1.88 1.63 1.13 0.n 0.n 
12 0.094 1.45 225 1.44 lS0 1.16 0.n 0.n 
13 0.108 * 1.86 2.03 243 1.62 121 0.78 0.n 
14 0.103 1.58 1 s  1.a 130 1.w 0.79 0.77 
15 0.110 1.82 201 2.33 1.44 1.14 0.82 0.n 
16 0.117 283 248 238 132 1.58 0.80 an 

mKXIENUES OF WIND WREcTK)(Js AND TRuE-AVERAG€ WlND SPEEDS 
WIND DIRECTOW ARE NUMBERED C0.J- SIAmWi AT 1 FOR WE NORTH 

WIND TOWARD FREWENC, WlNDSPEEDSFOREAcHSTABnrrvCUSS 
(Mm/=C) 

A B  C . 0  E F O  

1 0.058 257 28 2.35 za3 219 0.00 0.n 

3 0.016 0.n an 0.77 134 0.95 0.n 0.n 

5 0.041 1.45 2.06 an 1.49 0.06 0.n an 
6 0.060 1.60 251 1.72 222 1.38 0 . n  0.n 
7 0.033 212 1.38 257 2.01 1.41 0.n 0.n 
8 0.430 0.77 0.00 261 223 1.75 0.n 0.77 
9 0.038 2.96 U 2  2.34 271 1.67 122 W7 

11 am 257 278 2m 246 1.65 0.n 0.77 - - 
12 0.W 1.97 506 247 273 1.n 0.n 0.n 

14 0.103 253 251 232 239 1.56 0.82 0.n 
15 0.120 2.57 257 3.10 222 1.72 0.92 0.77 

2 0.029 1.98 a00 1.0 ise 1 s  0.11 an 
4 0.m 1.13 1.38 251 om 0.77 0 . n  an 

10 0.066 241 a i 0  m 252 is om 0.n 

13 0.108 2-a UOB 3.9 27t3 203 o n  o.n 

16 0.1 17 an u)6 3.10 u#) 227 0.86 o.n 
0 
1 ESTIMATED RAMoNucuoE CONENTMTIONS 
0 -  NUCLIDE AIRCONCW I W E P R A T E  WETWRATE GNDDEPRATE EFFREL 
RATE 

WINDTOWARD DISTANCE 

0 

WIND DIRECTIONS ARE NUMBERED C O U N T E R U ~  STARTING AT 1 FOR DUE NORTH 

(PcI/W.3) (PcI/W..;LIS) (pCI/cM-2/S) (pCI/cM-2/S) (PcI/S) 

(METERS) 

1 rm RA228 R11E48 4.m- 9SE- 10 5.62E49 27QE+03 
1 le00 R A a  7 s -  4 2 3 E a  9.ooE-10 5.13E49 278E+a3 
1 2m RA228 6-14Eo9 3.54E09 am-io 4.34E49 2m+m 
1 2200 R4-228 S.23E48 3.01E09 7 s - 1 0  3.74E.09 277E+03 
1 2500 R4-228 4 z E a  243E09 6.42E-10 3.07E.09 276E+o3 

so00 R4-228 1.44E48 8.3oE-10 3.12E-10 1.14E.09 2foE+o3 1 
2 1700 R4-228 5.32E48 3.06E09 6.33E-10 3.69E.09 1.35E+03 
2 le00 m220 482E48 2.70E49 5.96E- 10 3.37E.09 135E+03 
2 2ooo RA228 4.02E08 232E49 5.34E-10 W E 4 9  134E+03 
2 2200 m228 3.43E-08 l97E49 4SE-10 246E.09 134E+O3 
2 2500 R4-228 276E08 1 .sa 4ZE-10 201E.09 134E+03 
2 so00 RA228 9.37E.09 5.39E-10 205E-10 7.44E-10 13OE+03 
3 rm a228 4.08Eo9 235E49 4 Z - 1 0  2 n E 4 9  727E+02 
3 1800 R4-228 3.7oE48 2.13E49 3.97E-10 252E.09 7 a E + 0 2  
3 20oO R A a  3.07Eo9 1 .ma 3.55E-10 212E49 721E+02 
3 2200 RA228 261 Eo9 1 .5oE09 3.22E-10 1 .@E09 7.10E+ 02 
3 2500 RA228 2 1 o E a  121E49 282510 1.49E.09 7.16E+02 

2 4  8 



4 
4 
4 
4 
4 
4 
5 
5 
3 
5 
5 
3 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
0 
0 
0 ’  
9 
0 
9 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
14 
14 
14 

~ 1 4  ~ 

#KK) 
1700 
1800 
2Ooo 
2200 
2500 
so00 
1700 
1800 
2Ooo 
2200 
2500 
so00 
1700 
1800 
2Ooo 
2200 
2500 
5ooo 
1700 
1800 
2Ooo 
2200 
2500 
so00 
1700 
1800 
2ooo 
2200 
2500 
5ooo 
1700 
1800 
aooo 
2200 
2500 
XXK) 
1700 
1800 
2ooo 
2200 
2500 
so00 
1700 
1800 
2ooo 
2200 
2500 
5OOo 
1700 
1800 
2ooo 
2200 
2500 
XXK) 
l7W 
1800 
2Ooo 
2200 
2500 
so00 
1700 
1800 
2cm 
?_200 

6.06€00 
621E48 
6.62€48 
4.mE48 
3.06E48 
-3.W- 
1 .OSEO8 
l S 4 7  
1.14E47 
0.48EoB 

6.47E08 
2.13E08 
0.50EoB 
8.6 1 E08 
7.17EOB 
6.1 OEOB 
4.01E08 
1.64E08 
R18E08 
4.7OEoB 
3.01E08 
332E08 
2ma 

5.1 E08 
4.62E08 
&WE08 

263E08 

4.45E08 
4.04€46 
&mi46 
2a7E-m 
2.31- 
781 E o 9  
O S 0 8  
8.45EoB 
7.02E08 
SS7EQB 
4.80EQB 
1 
221 E 4 7  
2oM47 
1 &E47 
1.41E47 
1.13E47 
3.69EoB 
=E47 
25BE47 
214E47 
1.82E47 
1.46E47 
4.8oEoB 
2m37 
233E47 
lS3E47 
1 .ME47 
132E47 
4.39EOB 
269E47 
2UE47 
202E47 
1 .m47 

( ~ 8 7 ~ 0 9  

anme 

4xKIE-10 
3.58€40 
a,24EOo 
2mEa 
u8E.a 
1.83SOO 
0.-10 
727E4D 
6.SaE40 
6.- 
4 . w  

1 s -  
5.47E00 
4 # # a  
4.1- 
9 6 1 W  
263EOo 
0.-10 
2#Koo 
27oE00 
225E00 
lSlE40 
1SEOe 
511E-10 
294- 
-00 
221- 
1- 
1stE-m 
sa3510 
2s6E-00 
232H18 
1SE40 
1BSH10 
133H18 
4.49E-10 
5.37E49 
486Eo9 
4.w- 
3.44Ea 
276E49 
0.1oE-10 
1 2 7 E a  
l.lsE46 
0.52E- 

6.49E49 
212E.09 
1 .ea 
1.49Ea 
1 2 3 E a  
1.05MB 
8.4oEo9 
276E49 
1 
1.34EQB 
1.11Ea 
9.46E.09 
7.6oE49 
253E49 
1 s -  
1.4oE-a 
1.17Ea 
991 EOB 

am- 

aocwo 

1 SE-10 
5 . e - 1 0  
6.3oE-10 
4.7610 
4 s - 1 0  
3.-10 
1.w-10 
lpE4B 
O . m € - l O ,  
w . 1 0  
8.OlE-10 
7.OlE-10 
3.33E-10 
1.22E00 
1.15E00 
1.03E00 
0.32510 

3sE-10 
6 . e - 1 0  
627E-10 
s.=-10 
5.loE-10 
4.47E-10 
217E-10 
5 . s -10  
s24E-10 
4.m-10 
42SE-10 

l.eO€-lO 
5 . a -10  
5.4s-10 
4.8SE-10 
4.-10 
3.86E-10 
1mE-10 
1.00E- 
9.43E-10 
8.45E-10 
7.66510 
6.m- 10 
3.24E-10 
l.5SE49 
1.46E49 
13M.09 
1.18E.09 
1 mE.09 
4.W-10 
1ME49 
1BOE49 
1.61E49 
1 .45E49 
127E49 
599E-10 
214E49 
201 E 4 9  
1.8QE49 
1.63Ea 
1 .ea 
6.BQE-10 
2.31 E 4 9  
2 1 BE49 
1 S E 4 9  
1 .ma 

a i 7 ~ - i o  

am-io 

636-10  
4.14EOo 
a.nEOo 
a.iEEo0 
27lE00 
221 E 0 0  
7 a - 1 0  
-40 
7dlEOo 
634€Oo 
5.44€00 
4.42E00 
1 s -  
6.boE00 
6.1OE00 
5.1 SEE00 
4.44E00 
3.64€00 
1.34€00 
a s 0 0  
3 s -  
281E00 
242EOe 
1.@0€00 
7 s - 1 0  
3.48600 
3.18E00 
268E00 
231- 
1 S 0 0  
6.83E-10 
314E00 
28BEoo 
242H18 
2- 
1 . 7 l W  
637E-10 
6.37E00 
581 E49 
4.89Eo9 
4 s -  
3.- 
124E09 
1 .ea 
1 S E a  
1 .oBE46 
Om09 
7.53€49 
261E49 
lH46 
1 .ma 
139E08 
1.1QEa 
9.68E- 
a x 4 9  
1.69€a 
1.54€48 
129EoB 
1.11EQe 
9.03Ea 
321E49 
1 .ma 
1 .Ea 
136EOB 
1.17Ea 

249 

6.tH€+02 
O m E + 0 2  
0.02€+02 

8.@3€+02 
8.80€+02 
0.46E+02 
1.8UE+Q3 
1.86€+03 
l.U4E+03 
1.63E+03 
1.82E+03 
1.74E+03 
287E+03 
2.87E+03 
u##+03 
-+03 

2nE+03 
1.57€+03 
1.57€+03 
1.57€+03 
1.56E+03 
1.56€+03 
1.52€+03 
1.UE+03 
1.44E+03 
1.43E+03 
1.43E+03 
1.42€+03 
1.3QE+m 
182E+03 
IblE+03 
lblE+09 
l b l E + 0 3  
*mE+a 
1.77€+03 
266€+03 
265€+03 
265E+03 
264E+03 
2w€+03 
256E+03 
3.6oE+03 
3.59E+w 
h57E+03 
3.56E+03 
3.55E+03 
3.4aE+03 
45+03 
427E+03 
424E+03 
4 a E + 0 3  
421E+03 
4.=+03 
5.03E+03 
5.02E+03 
4.99E + 03 
4.98E+03 
4.96E + 03 
4.7aE+03 
4.73E+03 
4.71 E+ 03 
4.69E + 03 
4.68E+03 ~ 



2020 
14 
14 
15 
15 
15 
15 
16 
15 . 
16 
16 
16 
16 
16 
16 

1 
0 

0 
N N N W N W W M N W  w s w s w s s w  

1100 o . im~o5 o . i o b ~ a  0.805~- 0.122~05 o a w ~ ~  aim- o . i o 2 ~ a  a i o i E a  
1800 0.145EUS 0.951E146 O.728E-06 O.lllE45 O Z S E O S  O.lTOEO5 0-08 0.011Eo6 
2OOO 0.121EQ5 O.To3E46 0.605E-06 0.919E-06 0.lBIEOs Q141E45 0.TIOEoB QmE46 
2200 O.lQ3E-05 a-46 0.51SE-06 0.781E-06 O.lseEOs 0.12OE05 0.6SsE06 4844E46 
2 9 0  0.832E-06 0.544E06 0.414E-06 0.6nE-06 O.127EOS 0.Q6TE-06 0.5m06 0.518E- 
so00 0284E-06 0.1- 0.137E-06 0.207E-06 0.419€46 0324E46 0.175E08 0.172E-06 

0 
0 
0 

S SSE SE ESE E ENE NE NNE 

im 0 a m - a  alums O.CXE.O~ 0.563~05 0.- moms 0 . e -  0- 
le00 o . m ~ a  QIQEO~ O . W E ~  0.509~05 0.- amsos o=ai on- 
2OOO O . m _ & l m  0.326E95 0.422EO5 0 3 1 W  - -46 - 
2200 Qm O . l l S 3 6  O277EO5 0 . W -  0.32- 0- Ql%E-OS 
2500 0.455Ea 0- O.222E-05 0.280E05 0 - a  O p 3 E o 5  0224E45 Ql57EOS 
so00 0.154E-06 0.315E06 0.727E.06 0.945E-06 0.86SE06 031#46 O.mE06 0.534E06 

1 
0 

ARE OMTTTED. 

UNFORMATED ON UNIT 25. 

W T O N S  SaECTED FOR DOSE AND INTAKE cALcuLATK>NS 
CAlCUIATtONS AR€ MADE FOR THE MAXIMWY-MPOSED NDMDUAL 
TABLES FOR EACH NUCUoE LISTING DOSES BY ORGAN AND P A M A Y  AT W ENVIRONMENTAL LOCATION 

ENVIRONMENTAL CWCENTWTIONS AND INTAKE RATES BY MAN FOR EACH NUCUDE ARE WWTEN 

OOSE SUMMARY TABLES E PRINTED 
WORKlNG LEVELS ARE CALCULATED FOR W222 IF IT IS N THE SOURCE TERM 
ORGAN NAMES ARE INPUT 

1 
0 
0 
0 
0 AREA NO. MEAT ANIMALS NO. MILK C4Tll.E FOOD CF(0eS WATER AREA POPUIATlON 

0. COLUMN ROW 
0 

SUMMAR/ OF AREA SURROUNDING PUNT 

(SQUARE METERS) 

1 1  0 0 0.000E + 00 0 6469.0 
1 2  0 1 0.144E+04 0 0.0 
1 3  0 1 0.133Et04 0 0.0 
1 4  1 2 0.461 E+04 0 4165.0 
1 5  2 3 0.646E t 04 0 346.0 
1 6  6 8 0.185E+05 0 0.0 
1 7  8 12 0.258E t 05 0 0.0 
1 8  10 15 0.332E t 05 0 0.0 
1 9  45 66 0.1UE t 06 0 5474.0 
1 10 

izs 
41 61 0.133Et06 0 4090.0 250 



0 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
3 '  
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 

i .b 
Ti:'$ 

(MmRs) 

1700 
1800 
Po0 
2200 
2500 
so00 
1700 
1800 
aooo 
2200 
2500 
boo0 
It#) 
1800 
2ooo 
2200 
2500 
5ooo 
1700 
1800 
Po0 
2200 
2500 
so00 
1700 
1800 
2ooo 
2200 
2500 
so00 
1700 
1800 
2om 
2200 
2500 
so00 
1700 
1800 
2ooo 
2200 
2500 

OBllE-13 
Qf3(#-13 
Q814E-13 
0 . e - 1 3  
0.-13 
0.1-13 
0.532613 
0 . e - 1 3  
QIQ2E-13 
Od43E-13 
-13 
-14 

0.370613 
Q m - 1 3  

Q9QIE-13 
m1E-13 
021OE-13 
0 . e -  14 
0.621E-13 
0562E-13 
0.466E-13 
0396E-13 
0.31 8E-13 
0.lOSE-13 
0.12s-12 

0-E-13 
0 . e - 1 3  
0.847E-13 
0213E-13 
0 . e - 1 3  
0861E-13 
0.71 E-13 
0.61 E-1 3 
0.491E-13 
0.164E-13 
0.518E-13 
0.47QE-13 
0.391 E-13 
0.332E-13 
O m - 1 3  

0.114~-12 

0.167E.08 
0. 153EOB 
0.129EOB 
0.11 1EOB 
0.913€49 
0.339E49 
0.1 1EOB 
O.100E.08 
0.847E49 
0.731E-W 
0.599E49 
0221Eo8 
0.824E49 
0.750E49 
0.631 E49 
0.542E-W 
0.443E-W 
0.156E49 
0.123EQB 
0.112E.08 
0.939E49 
0.806E49 
0.656E49 
0.233€49 
0247E.08 
0.225EOB 
0.188EOB 
0.162E.08 
0.131 E.08 
0.463Eo9 
0.199E48 
0.181 E 4 8  
0.153E.08 
0.132E.08 
0.108E.08 
0.399Eo9 
O.108E.08 
0.990EU9 
0.835E49 
0.72OE.09 
0.590E49 

O.l04E+04 
0.850€+03 
O H + 0 3  
O.t093E+03 
O . S 8 E + 0 3  
0211E+03 
O . W + 0 3  
0.624E + 03 
oblllE*03 
Qa€+03 
-*a 
a*+m 
0513E+03 
0.487€+03 
0383E+03 
0.33R€+03 
0276€+03 
OgsoE+W 
0.?66€+03 
0.-+03 
0.584E+03 
0.-+03 
0.4Q9E+03 
0.145E+03 
0.154E+O) 
0.140E+04 
0.117E+04 
0.101 E + 04 
0.818E+03 
0288E+03 
0.1 24E + 04 
0.113E+W 
0.954E + a3 
O.W2E+a3 
0.674E + a3 
0248E + 03 
0.675€+Q3 
0.616E+03 
0.520E+03 
0.448E+03 
0367E+03 

0.651 E +03 
0.591 E + 03 
0.103E+03 
0.420E+03 
0.339E+03 
O.l16€+03 
0.127E+03 
0.367E+03 
0.323€+09 
ana+m 
-+a 
0.752€+= 
4328E+03 
4287E+03 
0247E + 03 
0210E+03 
0.168€+03 
0.558E+02 
0.499E+03 
0.451E+03 
0.374E + 03 
O.318€+03 
0256€+03 
O.M2€+W 
0.101 E + 04 
0.918E+03 
0.761E+03 
0.647E + 03 
0.519E + 03 
O.l?lE+03 
0.763E+03 
0.891 E+03 
0.576E + 43 
0.49oE + 43 
0394E+03 
0.132€+03 
0.416E+03 
O.JnE+03 
0.314E+ 03 
0267E+03 
0215€+03 

259 



2 0.2 0 
7 
8 
8 
8 
8 
8 
8 
o 
0 
9 
9 
0 
0 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 

0.887E-14 
O.bl#-13 
0.462E-13 
0.304E-13 
O m - 1 3  
0.203E-13 
O m - 1 4  
o.l(bE-13 
0 . m - 1 3  
O m - 1 3  
02b7E-13 
Om1613 
0.78lE-14 
O w - 1 3  
0.845513 
0.=-13 
0.-13 
0.4806-13 
0.180E-13 
0221E-12 
OamE-12 
0.16s-12 
0.141E-12 
0.1 13512 
0.3mE-13 
0286E-12 
025BE-12 
0214512 
0.162612 
0.1-12 
0.480E-13 
0-12 
-12 
0.1-12 
0.1-12 
0.1-12 
0 . e - 1 3  
O M - 1 2  
0244512 
o n - 1 2  
0.172E-12 
0.138E-12 
0.462E-13 
0219E-12 
0.199E-12 
0.166E-12 
0.141E-12 
0.1 14E-12 
OS€-13 
0.1-12 
0.1s-12 
0.lleE-12 
0989E-13 
0 . m - 1 3  

xxx) 0.27lE-13 

021dEo0 
0.104Ea 
0.- 
0.- 
0.- 
0.- 
0- 
0.- 
0.m1 H18 
0.- 
0.621 Eo0 
0.SlOHlo 
O.lm€-oD 
0.1- 
0.173Ea 
0.1- 
0.1- 

0.- 
0.- 
O S 4 6  
0.- 
027E-06 
0- 
0.- 
0.546E46 
0.196E40 
0.414E46 
0.355E46 
0-46 
0.899649 
0.- 
0.158Eo8 
0.384E46 
0.33#06 
0-06 
0-08 
0.529EQ) 
0.482€- 
0.404€46 
0.347E46 
0-a 
0.101E46 
0.447E46 
0.407E46 
0.344- 
0-46 
0242€46 
0- 
0318E46 
0288€46 
02-46 
021OE46 
0.172Ea 
0.637E49 

aitsoa 

0 . 1 3 6 € + ~  
o.e46E+w 
O.bBM+Q1 
O .ME + 03 
0.427E+03 
0.949E+03 
0.126€+03 
0.-+03 
O.S30€+03 
0.448E+03 
0.387E+03 
0.317€+03 
O.l18E+03 
0.116€+04 
0.107€+04 
O # w E + 0 3  
O.nBE+OO 
0.636E+03 
0-+03 
0.264€+04 
0240li+04 
0.200€+04 
0.172€+04 
0.139E+04 
0.484€+03 
O.MOE+04 
0.-+04 
0258E+04 
0221€+04 
0.17E+04 
0.622E+03 
0.314E+04 
Q285E+04 
02TgE+W 
-+04 
O . l S I E + ~  
O.S94E+03 
0.330E+04 
0.30OE+04 
0252E+04 
0216E+04 
0.176€+04 
0.628E+a3 
0278E+04 
0254E+04 
0214E+04 
0.184E + 04 
0.151E+04 
0++03 
0.1@7E+04 
0.179E+W 
0.152E+04 
0.131€+04 
0.107E+04 
0.396E+03 

0.713E+02 
0.41#+03 
0.371 E + 03 
0.308€+03 
0.262€+03 
0211E+03 
QTOlE+= 

0.324€ + 03 
0-+03 
023UE+03 
0.18SE+03 
0.627E+o2 
0.7loE + 03 
0.678€+03 
O.S64€+03 
0.48#+03 
0.385E+03 
0.12aE+Q3 
AlTIE+04 
0.1-+04 
O.l33E+04 
0.113€+04 
O.oQBE+03 
0.296E+03 
0230€+04 
Oao8E+04 
0.172€+04 
0.146E*04 
0.117€+04 
0.385E+03 
Oa07€+04 
0.187E+oI 
0.15SE+04 
0.132f+w 
0.106€+04 
0.353E+Q3 
0216E+04 
0.196E + 04 
0.163€+04 
0.138E+04 
0.1 11 E+ 04 
0.371 E + 03 
0.176E + 04 
O.l80E+04 
0.133E+04 
0.113E+04 
0.912€+03 
030BE+03 
0.123E+04 , 

0.112E+W 
O.S32E+O3 
O.mE + 03 
O.MOE+03 
0217E+03 

0 
1 PERCENT OF W Boov DOSE BY EkcH PATHWAY 

0 

DIRECTIONS ARE NUMBEREO ~ X U X K W S E  STARTING AT 1 FOR DUE NORTH 

0 NUCUDE PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM ALL NUCUDES 

RA-228 SUBMAIR 0.7109E-16 0.00 100.00 
SURFACE 0.1413E-12 0.00 100.00 
SWIMMING 0.0000E+W 0.00 0.00 
I N N  0.1035E01 69.1 1 100.00 
INGEST. 0.4894E42 30.69 100.00 gc4$: MGET. O.UlOEU2 .27.84 *90.11 252.., 



1 
0 NUCUM 
0 

R&aa 

1 
0 NUCUM 
0 

Fu.228 

1 
0 
0 

1 
0 
0 

1 
0 
0 

.1 
0 
0 

.., . 

NucuoE 

MEAT 0.1M1E(KI 1.19 3.80 
MILK 02wlEO3 . la8 om 
PERCENT OF R MAR 00s BY EAe;H PATHWAY 
PATHWAY -(REMS) PERCENT OF TOTAL eQIcENT OF DOSE FROM ALL NUCLIDE8 

SUBMAIR 0.0000E+00 0.00 0.00 
SURFACE 0.-+00 0.00 0.00 
SWIMMINO 0.0000Et00 0.00 OD2 
HHAL 0.6268- 43321 100.00 
INGEST. 0 8225E42 56 76 100.00 

r.: U T  0.3 171 E03 2.19 3.86 
MIU 0.4959E03 3.42 6.03 
PERCENT OF ENDOST DOSE BY EACH PATHWAY 

T. 0-412E-02 * 5 1  15 YJ11 

PATHWAY DOSE(REMS) PERCENT OF TOTK PERCENT OF DOSE FROM ALL NUCLIDES 

SlJEMAIR 0.6666E-17 0.00 100.00 
GURFACE 0.1766€-13 a00 100.00 
SWIMMNQ amaxtoo 0.00 a00 
m w  0.5531Ml a07 100.00 
INGEST. an im i  56.03 100.m 

MGET. Q6588EO1 5130 m.11 
MEAT 02B18Ee 219 586 
MILK 0.4408Em 3.43 6.03 
PERC€NT OF THyRolo DOSE BY EACH PATHWAY 
PATWAY =(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM ALL NUCLIDES - 
SUBMAIR Omoo€+00 0.00 0.00 

SURFACE QOOOOE+00 0.00 om 
SWlMMINO 0.0000E+00 0.00 a00 
HHAL 0.1554Ee 44.04 100.00 
INGEST. Q1@75E42 5 6 s  loo#) 

MGET. 0.1- 50.43 gall 
MEAT 47613E44 216 *9db 
MILK 0119tHx3 3.37 *6m 
PERcpn OF BIIEASC DOSE BY EACH PATHWAY 
PATHWAY DOSE(REMS) PERCENT OF TmAL PERCENT OF DOSE Ry)M W NUCUDES 

W SUBMAIR 05154E-15 0.00 100.00 
SURFACE 0.1Q24E-11 0.00 100.W 
SWIMMING aooooE+oo 0.00 0.00 
I N W  0.1563E42 44.18 100.00 
INGEST. 0.1 m42 55.82 100.00 

MGET. O.llT9E42 50.30 m i 1  
MEAT 0.7813Ea 215 * 3 m  
MILK 0.1191E03 3.37 6.03 
PERCEHT OF .WL* DOSE ey EACH PATHWAY 

NUCUM PATWAY DOSE-S) PERCENT OF TOTAL PERCENT OF OOsE FROM W NUCLIDES 

RA228 SUBMAIR a8886E-17 0.00 100.00 
SURFACE 0.1766E-13 0.00 100.00 
SWIMMING QOOOOEt00 0.00 0.00 
I N W  0.612BE01 96.88 100.00 
INGEST. 0.1975E42 3.12 loOD2 

MGET. 0.1-42 281 e90.11 
MEAT 0.7613E04 0.12 * 3 m  
MILK 0.1 W E 0 3  0.19 8.03 
PERCENT OF S W W  DOSE BY EACH P A M A Y  

NUCLIDE PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM A I L  NUCLIDES 

W228 SUBMAIR 0.0000Et00 0.00 0.00 
SURFACE 0.0000E t 00 0.00 0.00 
SWlMMlNG 0.0000E t 00 0.00 0.00 
INHAL 0.1 WE42 43-07 100.w 
INGEST. 0.1938E42 56.13 253 



2020 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

NUCUM 

Fur228 

NUCUE 

Fur228 

NUCLIDE 

RA228 

NUCUM 

RA228 

MWSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. 
MGm. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. 
WG?: 
hu ?.# Y, 

M O O .  Q l M e  9m*68 *80.11 
MU1 0.- 2.16 . *sa6 

pE#;ENT OF Wl W W  DOSE BY W PATWAY 
MnK 0.1 1ooE43 - 3 5 6  9 am 

P A M A Y  DOSE-) pERcE).n of TOTAL PERCEHT OF DOSE FROM AU NUCUMS 

SUBMASR QOOOOE*00 a00 040 
SURFXE OXKK)#*00 0.00 080 
SWIMMiNQ O=*W 0.00 0.00 
m w  0.1 121 E a ?  47.18 100.00 
WST. 0 .12sSa  520 100.00 
VEW. 0.1131E42 47.00 *#).11 
MEAT O . u u o E 4 4  204 
MRK 0.- 3.18 6.W 
PERC€NlOFuMR OOSEBYEACHPAWAY 

PATHWAY DOSE(PEMS) PERCEHl OF TOTAL PERCPCT OF DOSE FROM K L  NUCUDES 

SUBMUR 0.0000E+00 0.00 0.00 
SURFACE am+a 0.a 0.00 
SWlMMlNO 0.0000E+00 0.00 040 
H W  0.1Q71E42 58.51 100.m 
INGEST. 0.1341E02 40.49 100.00 

MGET. 0.1209Ee 36.9 90.1 1 
MEAT 0.51TOHw 156 3.06 
M U  QBOBfE44 2u 6.43 
PERCEM OF PANCREAS DOSE BY EACH PATHWAY 

PATHWAY DOSE-) PERCENT OF TOTAL P€RCENT OF OOSE FROM ALL NUCUOES 

SUBMAJR 0.0000E+00 0.00 0.00 
SURFACE 0.=+00 0.00 0.00 
SWIMMING a w + m  0.00 om 
INHAL aio38Eo2 4165 100.00 
WEST. 0.1 12BE42 5215 loQ00 

VEGD. Q1018E42 *It#) 990.11 
MEAT Q133(Eo4 201 *3.m - - -- 
MlLK QBBlE-04 3.14 9 aw 
PERCENT OF moNEys DOSE BY EACH PATHWAY 
PATHWAY DOSE(RRAs) PERCEHl OF TOTAL PERCM OF OOSE FROM AU NUCUMS 

SUBMAR 0.0000E+00 0.00 0.00 
SURFACE 0.0000E+00 0.00 0.00 
SWLMMING QOOOOE+00 0.00 0.00 
INHAL O.lOm42 47.92 100.00 
INGEST. 0.1148E42 52.08 100.00 
VEGET. a i a x m 2  46.93 *90.11 
MEAT 0.4427E44 201 *3.a6 
MILK 0.802SEoI 3.14 6.43 

CUNlRlBUTIONoFMposURE MOOESTOW 8OOY DOSES 
ANNuALDOsE(REMS) PERCEM OF TOTAL DOSE 

Q7109E-16 O#xx) 
0.1413E-12 O.oo00 
0.1 OOOE-24 0- 

0.1095E41 69.1oTg 
0.4894E02 30.8921 
O.UloE02 27.8383 
9.1887EU3 1.1910 

T12951EQ3 1.8628 
DOSES CONlRJBlJTiON OF EXPOSURE MODES TO R MAR 

ANNUAL DOSE(REMS) PERCENT OF TOTAL DOSE 
0.1OoQE-24 O.oo00 
0.1 OOOE-24 O.oo00 
0.1oooE-24 O.oo00 

0.6286E42 432416 
011225E42 56.7584 
.47412E42 9 6i. idn 2.5 4 



G, L? f I ':; 0 
. v .  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

MEAT 
MILK 

MPOSUREMODE 
WBM AIR 
SURFACE 
SWIMMING 
I N W  
INGEST. 

MGET. 
MCAT 
M I U  

EXPOSURE MODE 
SUBM AIR 
SURFACE 
SWIMMING 

N E S T .  
VEGEI. 
MEAT 
MILK 

m w  

D(p0SuRE MODE 
SUBM AIR 
swIFAI;E 
SWIMMING 
Nnu 
WEST. 
VEGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM U R  
SURFACE 
SWIMMING 
INHAL 
INGEST. 

M G R .  
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SHlMAMlNG 
HHAL 
INGEST. 

MGEI. 
MEAT 
MILK 

EXPOSURE MODE 
SUBM AIR 
SURFACE 
SWIMMING 
INHAL 
INGEST. 
MGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 

Odl7lE4S . 21- 
.0.4w€Oo 3.- 

CONTRIB~OFD(POSUREMOOEST0ENOOST DOIKS 
A N N W  -(REMS) 

Q ~ - l 7  0.0000 
0.1-13 0.0000 
0.1 oooE-24 OAOOO 

PERCENT OC TOTAL DOSE 

0.5531M1 I 43,0738 
0.731oE41 m.mm 
.O 6588EO1 ' 512989 
'0 ;618E32 21w7 
W.4408E42 3.4327 

CONTRIBUTION OF EXPOSURE MODES TO THYROlD DOSES 
ANNUM -(REMS) 

0.1 oooE-24 0xK)Oo 
QlOOOE-24 QOOOO 
QlOWE-24 QOOOO 

PERCENT OF TOTAL OOSE 

Q1564E42 44-1 
O.lonEOl m.m19 
QlTZoE42 m.4298 
#7613EoI . 215121 

9.1191Ea 9.3745 
CONTRIBLmoNOFDBOSWIEMOOESTOBFWST OOSES 

OblSlE-15 O.oo00 
0.1024E-11 OIKKK) 
QloooE-24 QOOOO 

ANNuALDOsE(REMS) - QERCPCT OF TOTAL DOSE 

0.1563€42 44.1633 
QlQ75E42 55.8167 

9.761 so4 21519 
9 . 1  101 E43 3.= 

C O N T R I B ~ O F D B O S W I E W O E S T O . P U L ~  DOSES 

9 . l M  mzsm 

--(=SI PBSCENI W TUTAl DOSE 
08886E-17 OxIooo 
QIT~SE-W 0.0000 
0.1000E-24 QOOOO 

0.61 S O 1  m.8705 
0.1QTsEQ2 3.12l5 
P.llT9E42 . 28130 
9.7613Eo4 alp3 

9.1191E03 0.m2 
CONTRIBUTON OF MPOSURE MODES TO S W W  DOSES 

0.1OOOE-24 O.oo00 
0.1 OOOE-24 O.oo00 
0.1OOOE-24 Qoooo 

ANNUAL oosE(R€MS) P€RCENT OF TOTAL DOSE 

0.1564E42 43-1 
0.1988Ee 56.1309 
9.1- 50- 
9.7665Eo4 21640 

9.1199En3 3.3847 
CONTRIBUTON OF MPOSURE MODES TO INT W W  OOSES 

0.1OOOE-24 O.oo00 
0.1OOOE-24 O.oo00 
0.1oooE-24 O.oo00 

ANNUAL DOSE(REMS) P€RCENT OF TOTAL DOSE 

0.1121E02 47.1828 
0.1255E42 528172 
9.1 WE42 47.5960 
9.4839E44 20363 

9.7568E44 3.1849 
DOSES CONTRlBuTlON OF EXPOSURE MODES TO U M R  

ANNUAL DOSE(REMS) PEXENT OF TOTAL DOSE 
0.1OOOE-24 0.- 

255 



2020 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

SURFACE 0.1oooE-24 O.oo00 
W M I N O  0.1oooE-24 0- 
W n U  0.1971 E42  60.W81 
M E S T .  . 0.1341 E42 40.1910 

VECIET. 9.12CQE42 . s.m1 
MEAT P . S l r n 4 4  . 1 . W l  
MILK 0.oB7E44 2.4417 

CONTWBUnON OF MPOSURE MOOESTO PANCREAS msE8 
'MPOSURE MODE A N N W  DOSE(R€MS) PERCENTOFTOTALDOSE 

SUBM AIR 0.1000E-24 O.oo00 
S W A C E  0.1 OOM-24 0- 
SWIMMINO 0.1 OWE-24 O.oo00 
HHAL 0.1a36E42 47.84s 
HGEST. 0.1 129E42 521542 

VEGR. 9.1018E02 48.mW 
MEAT 0.4354E44 20141 
MILK 9.68lOE44 b 1 W  

C O N T W ~  w MPOSURE MOOES TO mwws OOSES 
MPOSURE MODE ANNUAL DOSE(REMS) PERCENT OF TOTM DOSE 

SUBM AIR 0.1000E-24 aoo00 
SURFACE 0.1OoM-24 O.oo00 
SWIMMING 0.1 OOM-24 O#KK) 
HHAL 0.1 W E 4 2  47.B214 
INGEST. 0.1 148E-02 52.0786 

VEGEI. 0.1035E-02 as304 
MEAT 9.4427E01 20071) 
MILK 0.6925E44 3 . 1 W  

TOTK DOSE TO EACH ORGAN THROUOH AU, PATHWAYS 
ORGAN -(REMS) 

WBOOY 0.1584EOl 
RMAR 0.1449EOl 
ENm 0.1284E + 00 
TwyRolD 0.3528E42 
BFIEAST 0.3S38E42 
.puL9 0.6326EOl 
SWAU 0.3542E42 
IKT W W  0-42 
LMR 0.3312E42 
PANCREAS 02165E42 
KIDNEYS O a E 4 2  

CONTRIBUTORS TO ORGAN DOSES 
PERCENT 

ONUCUM WBOOY RMAR ENDOST THYFtOID BREAST VUL* SWALL I N T W W  UMR PANCREAS 
KIDNEYS 

RA-228 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 100.oo00 100.oooo 1oo.oooo 100.oooo 
ANNUAL DOSES(REMS) 

NUCUM ORGAN OOSE W M U M  LoCATloN 

RA228 WBODY . 0.1584E.01 12 11 
RA228 RMAR 0.1449E.01 12 11 
RA-228 ENDOST 0.1284E + 00 12 11 
RA228 THYROID 0.3528E-02 12 11 
RA-228 BREAST 0.3538E-02 12 11 
RA228 VUL* 0.6326EOl 12 11, 
-228 SWALL . 0.3542E-02 12 11 
RA228 w l  WALL 0.2376E-02 12 11 
RA228 UMR 0.3312E42 12 11 
RA228 PANCREAS 0.2165E.02 12 11 
RA228 KIDNEYS 0.2205E.02 

COLUMN #3w 

12 11 

256 
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t !  6 W k  h ( *  &’ T- . - 
1 
0 

0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 . -  

0 

1 
0 
0 
0 
0 

1 
0 
0 

0 

AVERAGE AIR TEMPERMURE (DE0 K) 
AVERAGE VERTlCM TEMPERATUFE ORAMEHT OF THE AIR @Eo KF(ETER) 

285.0 

WSTABlLIWCUSSE 0.- 
UJ SThBlLITY CLASS F 0.1080 
INSTABwrYClASSG 0.1456 

RAINFALL RATE (CN/yEAR) 1Q2Ao 
HffiHTOFUD(MO+RS) lo00 
NUMBER OF STACKS LN THE PLAM 1 

STACK INFORMATIOU- 

STACK NUMBER 
1 2 . 9  4 5 6 

HEIGHT (MEIERS) O.oo00 
DlAMETER (METERS) O.oOQ0 
EFFLUENT VELoCrry (METERS/S€C) O.oo00 
RATE OF HEAT EMISSION (WJSECOND) O.ooE+OO 

RUEASE RATES FOR RADIWUCUDES 
STACU NUCUDE ELE4s€ RATE 

(cvWES/vEAa3 

TK228 O.OO0 O.ooo58 0.341 €45 O.OOOE+oO 
FREOUENCY OF ATMOSPHERIC STABILITY CLASSES FOR EACH DlRECTloN 

SECTOR FRAcTloN OF TIME IN EACH STABHJTY CLASS 
A B C D E F G 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

0.0084 
0.0171 
0.0101 
0.0404 
0.0318 
0.orOS 
0.0398 
0.0163 
0.0392 
0.a321 
0.0188 
0.0157 
0.0439 
0.0413 
0.0311 
0.0446 

0.0055 0.4224 0.3792 0.4561 0.0928 0.- 
0 . W  0.0342 0.3516 0.4263 0.1136 0.0512 
0.0209 0.0310 03919 0.3182 0.0929 0.1340 
0.024 o.Oo80 0.3515 42441 0.1303 0.1872 
0.0279 0.0240 02989 0- 0.1076 02071 
0.0108 0.0514 0.4737 0.0650 0.05% 
0.0149 0.0498 0.5888 QPTI 0.- 0.0692 
o.oo00 0.0431 0.5458 42595 0.0488 0.- 
0.0173 0.W7 0.5479 026S3 0.0523 0.0392 
0.0438 0.0641 0.4813 0.1871 0.0937 0.0810 
0.0315 0.0625 0.3270 0.22Q2 0.1104 02146 
0.0156 0.0190 02887 02958 0.1391 02281 
0.0257 0.0363 0.2900 0.3187 0.1465 0.1390 
0.02a 0.0145 02368 0.3291 0.1892 0.1383 
0.0191 0.0502 0.2805 0.4527 0.0988 0.0677 
0.0265 0.0418 0.3585 0.1045 0.0823 0.0419 

FREOUENUES OF WlND DIRECTIONS AND REClPRocALdMRAGED WINO SPEEDS 

WlND SPEEDS FOR EACH STABILJlY CLASS WlND TOWARD FREOUENCY 
(MRERS/SEC) 

A B C D E F G  



2020 

0 

0 
1 
0 
0 

0 
0 

1 0.068 257 la1 200 1.80 1.49 0.81 0.77 
2 0.039 1.46 am 1.19 ta 1.m 0.n 0.n 
3 0.016 o.n an o.n 098 om o.n o.n 
4 0.020 0.w 1.00 257 ob4 0.n 0.n 0.n 
5 0.041 1.m 1.32 an 1.07 0.m 0.n an 
6 0.060 1.14 257 1.16 1.u 1.01 an an 
7 0.033 1.62 1 m  1 m  la2 101 an an, 
8 0.430 0.n 0.00 217 1.88 la0 0.h an 
9 0.038 1 s  286 1.67 218 1.17 Ao) an 
10 0.056 1.35 1 s  1.49 la0 1.07 Ob1 0.n 
11 0.076 251 24S 1.86 1.63 1.13 0.n 0.n 

13 0.106 1.88 203 243 1.m 121 0.78 0.77 
14 0.103 1.59 1.86 1.50 130 1.03 0.19 0.n 
15 0 . m  1.82 201 233 1.44 1.14 0.82 0.n 
16 0.117 283 249 296 1 s  1 s  01y) an 

FREOUENClES OF WIND WREcTK)Ns AND TFPJE-AVERAGE WIND SPEEDS 

12 0.094 1.15 u s  1.46 1.00 1.18 o.n o.n 

WWDDlR€cTK)NsAF(E NLJMBERED COUNTE#xocKwISESTMtWAll FOR DUE NORTH 

1 0.058 2.57 257 23s 2.83 219 0.80 0.77 
2 0.029 1 s  0.00 1.m iae 1.52 0.n 0 . n  
3 0.016 0.77 a77 0.n 1 3  os6 0.n 0.77 
4 0.020 1.13 136 251 O S  0.n 0.n 0.n 
5 0.041 1.15 206 an 1.10 o s  0.77 an 
6 0.060 1.60 2sI 1.72 222 1.38 0.n 0.n 
7 0.033 212 136 257 2.01 1.41 0.n 0.n 

9 0.038 296 3.02 234 211 rm la a77 
10 0.068 241 S.10 252 252 159 0.88 0.77 
11 0.418 257 27a 2.63 246 1.65 an a77 
12 0.094 1.97 sa 217 273 1.n 0.77 0.77 
13 0.108 263 28s 357 276 2m 0.19 0.n 
14 0.103 253 257 232 2.38 1 s  om 0.n 
15 0.120 257 257 3.10 222 1.72 0.92 0.n 
16 0.117 297 286 3.19 UK) 2.27 0.86 0 . n  

8 0.430 0.77 a00 2.81 2.a 1.7s 0.n 0.n 

0 
1 ESflMATEDRAMONUCWEC0NENTMTK)NS 

WIND DIRECTIONS ARE NUMBERED COUFmRcuxmwlsE STARTING AT 1 FOR WE NORTH 

O A R E A  
RATE 

WCLIDE URCQNCEN DRYDEPRATE WEIDEPRATE GNDDEPRATE mR€L 

(PcI/cM-4 
WlNDTOWAW) DISTANCE 

0 
(METERS) 

1 ltoo TH-228 8.11EOB 
1 le00 TH-a8 7 s -  
1 a00 TH-228 6.14E08 
1 2200 TH-228 523E48 
1 2500 TH-228 422E48 
1 5ooo TH-228 1.44E48 
2 1 m  TH-228 5.32E48 
2 1800 TH-228 4d2EoB 
2 2ooo TH-228 4.02EoB 
2 2200 TH-228 3.43E48 
2 2500 TH-228 276E48 
2 5ooo TH-228 93fE49 
3 1700 TH-228 4.0BE48 
3 1800 TH-228 3 . m -  
3 2ooo Tt+m 3.07E48 
3 261 EOB 

4.m- 
4 2 3 E a  
3.54E09 
3.01 E49 
243E49 
8.m-10 
3.06E49 
278E.09 
232E4e 
1S7E49 
1 .=E49 
5.m-10 
2.35E.09 
213E.09 
1 .TIE08 
1JoEoB 
l2lEoO 

0.54E-10 
9 . e -  10 
8.07E-10 
7.32E-10 
6.42E-10 
3.12E-10 
6.33810 
5.e-10 
L34E-10 
4.85E-10 
42sE-10 
206E-10 
4ZE-10 
3mE-10 
3 S - 1 0  
322E-10 
282E-10 

5.82E.09 
L13E.09 
4 x 4 9  
3.74E49 
3.m49 
1.14E49 
3.69E49 
3.37E49 
285E49 
246E49 
201 E49 

2.nEU9 
252E49 
212E49 
15- 
1.49E49 

7.44E-10 

27E+03 
278E+03 
2nE+03 
27r€+03 
276E+m 
270€+03 
135E+03 
1.35E+03 
134E+03 
134E+03 
134E+a3 
13oE+O3 
727E+02 
725E+02 
721E+02 2 62 
7.19€+02 
7.16€+02 



a 
4 
4 
4 
4 
4 
4 
6 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
0 
0 
0 
0 
0 
0 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
14 
14 

. . '  

#KK) 
17W 
1UOO 
2ooo 
2200 
2mo 
#Kw) 
17W 
1800 
2ooo 
2300 
2500 
#xx) 
1100 
1800 
2ooo 
2200 
2500 
so00 
1100 
1800 
2ooo 
2200 
2500 
so00 
1700 
1800 
2ooo 
2200 
2500 
so00 
1100 
1800 
10#) 
2200 
2500 
5ooo 
1700 
1800 
2an 
2200 
2500 
so00 
1100 
la00 
2Ooo 
2200 
2500 

1100 
1800 
2ooo 
2200 
2500 
so00 
1100 
1800 
2Ooo 
2200 
2500 
so00 
1700 
1800 
2ow 
2200 

6.QSEo0 
6.21EOB 
5.62EOB 
4- 
3.Q6E08 
3.18E46 
1 .mEa 
1 S 4 7  
1.14E47 
@.*OB 
8.WEOB 

213EOB 
0.5oE08 

7.1 ?Eo8 

401EOB 
1.64EOB 
5.lBEo8 
4.7uEa 
3.Q1 E48 
3,32€OB 
267EOB 
8m49 
s.10E-a 
4.62EOB 
%WE08 
W E O B  
263EOB 
8.73E49 
4.45EOB 
4.04EOB 
337EOB 
287Eo8 
291 EOB 
7.8lE08 
0.33EOB 
8.4SE08 
?.@E08 
5.WE08 
4 . e -  
1 .6oEot) 
221 E47 
2ooE47 
1.65E47 
1.41E47 
1.13E47 
LBSEOB 
-47 
2s47 
214E47 
1.82E47 
1 .a47 
4-08 
2-E- 
233E47 
l S 4 7  
1.WE47 
1 .a47 
4.39E48 
269E47 
244E47 
202E47 
1 .m47 

~ 4 7 ~ 4 x 1  

a s i ~ a  

aiome 

4.00610 
%WOO 
3.24Eo0 
2-40 
-00 
1.83Eo0 
LOIE.10 
7 m o 0  
6.58Eo0 
5.45Eo0 
4.64Eo0 
3.72Eo0 
122Eo0 
5.47Eo0 
4mE# 
4.136- 
9blEo0 
282Eo8 
0.47E-10 
2oBEo0 
27oEo0 
225Eo8 
10lEQO 
1 .ME08 
5.1 1E-10 
234Ed0 
266Eo8 
2.21 Eo0 
lssEo0 
lblEo0 
s.03E-10 
256EOB 
2.32Eo0 
l H o 0  
1.65Eo0 
1- 
4.4OE-10 
5.37E4Q 
4.86Ed0 
4.04E49 
3.44E.09 
276EOB 
9.1 E - 1  0 
127Eo8 
1.1sEoB 
0.52E- 
8.ooEOB 
6.49EOB 
21s-  
1.65E08 
1.40EOB 
123EOB 
1.05E08 
8.4OE49 
276E49 
1.48Ea 
134EOB 
l.llEOB 
9.46E49 
7.60E49 
2.53E49 
1SSEOB 
1.40EOB 
1.17EOB 
031 Eo0 

1sbE.10 
5 .a-10  
WOE-10 
4.74E-10 
4 s - 1 0  
3.76E-10 
1.T8E-10 
1 .woo 
0.8QE-10 
8ME-10 
LOlE-10 
?DIE-10 
3.33E-10 
1ZE49 
l.ls€oe 
lx#EoO 
0.32€-10 
8.17E-10 
9.s6E-10 
6.asE-10 
6.27E-10 
5.e-10 
5.m-10 
4.47E-10 
217E.10 
5.56E-10 
5.24E-10 
4.aE-10 
425510 
3.a-10 
1 s - 1 0  
5.73E-10 
5.4oE-10 
4 H - 1 0  
4.4OE-10 
ba6E-10 
1 s - 1 0  
1 .mEd0 
0.43510 
8.4s-10 
7.66E-10 
6.tZE-10 
324E-10 
1.56Eo0 
1.46EO8 
1 s -  
1.1BEOB 
1.03EOB 
4 s - 1 0  
1 a1  Ed0 
lsoEOB 
1 B1 Eo8 
1.4sOB 
127EOB 
5.w-10 
214E49 
201 E49 
180EOB 
1 .a49 
1 . a -  
6 .a -10  
231EOB 
218E09 
185EOO 
.l.TIEOo 

5.36E-10 
4.14Eo0 
&TIE00 

271Eo0 
221 Eo0 
7d2E-10 
-40 
7mo0 
a34€o0 
R44Eo0 
4.42Eo0 
1.S8Eo0 
6.6#08 
6.10Eo0 
51bEo0 
4.- 
U4Eo0 
134E-00 
ad6HIo 
a3soO 
261HIo 
242Eo0 
1 . e o 9  
7 s - 1 0  
3.4QEo0 
3.18Ed0 
268Ed0 
231 Eo0 
1.88E- 
6.8s-10 
bl4E49 
uI[#oo 
242€.oe 
2.oeEo0 
1.71- 
6mE-10 
6.3?€-00 
3blE09 
4dBE49 
420EOB 
143E09 
124EQg 
1 
1.3OEOB 
1 .oBEOB 
027Eo8 
7 s 4 9  
281 E49 
1lwEOe 
lfmoe 
l S 0 8  
1.lsEOB 
0.68E49 
-49 
1 .09EOB 
1.54EOB 
129EoB 
1.11EOB 
0.03E49 
321 E49 
1 . x -  
1 .=OB 
1 s -  

~ 1.17EOB 

a.iEo0 

263 

6m€+Qz 
0.05€+02 
O.oE+Qz 

8.w€+@ 
aa6E+o2 
8.45€+o2 
1*+03 
l.M€t03 
l M + W  
1.83€+03 
1.82E+03 
1.74€+03 
m+03 
m+03 
266E+03 
2ds€t03 
=+03 
2 m t 0 3  
157E+W 
157E+03 
1 ~ t 0 3  
1.56Et03 
1.56E+03 
1.52€+03 
1.44E+O3 
1.44Et03 
1.43E+O3 
1.43E+03 
1.42€+03 
13BE+03 
1.82E+03 
1.81E+03 
ld lEt03 
1.81EtO3 
180E+03 
l .nEt03 
-+03 
265Et03 
2tC5Et03 
2.64E+03 
263E+03 
256E+03 
3.mEt03 
359Et03 
3.57E+03 
3 s s t 0 3  
3SsEt03 
3.4(#+03 
428E+03 
4 m + 0 3  
424E+03 
423E+03 
421E+03 
4.42Et03 
S.O3E+03 
5.02Et03 
4.99EtO3 
438Et03 
496E+03 
4.f8E+03 
4 . a + w  
4.71 E+03 
4.84Et03 
4.68E+O3 



2020 
14 
14 
16 
15 
15 
15 
15 
1s 
16 
16 
16 
16 
16 
16 

1 
0 

0 

1 s -  
4.62Ea 
21- 
l S 4 7  
ldbEU7 
1.41Hn 
1.14EQI 
ab4H)B 
la3Hn 
1- 
1.16E47 
0.8E.00 
7mOB 
271 EOB 

l.WE00 
75-10 
241E00 
moo 
203E00 
l b 4 E 0 0  
ldlE00 
7.m-10 
1 .moo 
1.68549 
151 E00 
1.37E- 
12OE00 
SIWE-10 

N N N W W W N W W  w s w s w s s w  

0 
0 
0 

1 
0 

ARE OMmED. 

UNFORMATfED ON UNIT 25. 
ENVIRONMENTAL CONCENlWTIONS AND MAKE RATES BY MAN FOR EACH NUCUDE ARE WRlTTEN 

DOSE SUMMARY TABLES ARE PRINTED 

ORGAN NAMES ARE INPUT 
LEVELS ARE CKcULArro FORF(K222 IF IT IS IN THE SOURCE TERM 

1 
0 
0 
0 SUMMARYOFAREASUC(#XINMNGPLANT 
0 AREA NO.MEATANlMAlS N O . W a ? T L E  Kx)DcRoeS WATEJ3AREA POPULATION 

0 COUJMN Row 
0 

(-METERS) 

1 1  0 0 O.oooE+oO 0 6469.0 
1 2  0 1 O.l44€+04 0 0.0 
1 3  0 1 0.133€+04 0 0.0 
1 4  1 2 0.461 E + 04 0 4165.0 
1 5  2 3 O.U6€+04 0 346.0 
1 6  6 8 0.185E+05 0 0.0 
1 7  8 12 0258E+05 0 0.0 
1 8  10 15 0332E+05 0 0.0 
1 9  Is 66 0.144€+06 0 5474.0 2330 41 61 0.133JE+06 0 m . 0  264 



0 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 

. t :  .iai; i 

(MmERs) 

1700 
le00 
2ooo 
2200 
2500 
5ooo 
1100 
1800 
2ooo 
2200 
2500 
5ooo 
1100 
le00 
2ooo 
2200 
2500 
5Ooo 
1100 
1800 
2ooo 
2200 
2500 
5Ooo 
1700 
1800 
aooo 
2200 
2500 
5ooo 
1700 
1800 
2ooo 
2200 
#oo 
5ooo 
1700 
1800 
2ooo 
22m 
2500 

OdllE-13 
0.738E-13 
ObllE-13 
0 . W - 1 3  
0.422E-13 
0.144513 
0.532513 
0.462613 
0 . m - 1 3  
0.34S-13 
-13 
0-14 
' 0.406513 
0.370E-13 
O m - 1 3  
0261E-13 
0210E-13 
0 . e - 1 4  
0.821 E-13 
0.562E-13 
0.466E-13 
0.396E-13 
0.318E-13 
0.1e-13 
0.126512 
O.ll4E-12 
OSEE-13 
0 . w - 1 3  
0.647513 
021s-13 
0 . W - 1 3  
0.861 E-13 
0.717E-13 
0.61OE-13 
0.49 1 E- 13 
0.164E-13 
0.518E-13 
0.47M-13 
0.391 E-13 
0.332E-13 
0267E-13 

0.149mO 

0.115EOB 
0 . m l W  
0.813HIO 
0 s  
OSl8E-00 
0- 
0.- 
W6lMo 
Qss9E4p 
0 . 1 m -  
0.- 
0.668€40 
0.562€40 
0.483509 
0394H19 
0.1 ea 
0 . 1 1 0 E ~  
0- 
0-a 
0.710E09 
0.564EQO 
OaQIEoo 
0-08 
O a o o E 0 8  
0.168€08 
0.114EQB 
O.ll7E08 
0.41- 
0.177Ea 
O.162E08 
0.136Ea 
0.110Eoe 
0.964E09 
0 . s -  
0.966E09 
0.881 E09 
0.744E49 
0.641E09 
0.525E08 

0.1- 
O.W7€+03 
0.028€+03 
0.70OE+03 
0.WE + 03 
0.4!ZE+ 03 
0.184E+03 
0.596E + 03 
O.544E +03 
0.460E+03 
0.396E+03 
0.32SE+03 
0.120E+03 
o.u7E+03 
O.IoIE+W 
03UE+03 
02WE+03 
024oE+03 
0.863€+= 
0.668€+03 
0.6OTE+w 
0.509E + 03 
0.437E+03 
0.3SEta3 
O.l26E+03 
0.134E +01 
O.l22E+04 
O.l02E+OI 
0.871E+W 
0.713Et03 
0251Et03 
0. lOBE + 04 
0.984E+03 
0.631 E + W 
0.71?E+03 
0.588E + 03 
0217E+W 
0.589E t 03 
O.SJIE t 03 
0.453E+03 
0.391 E + 03 
0.320€+03 

O.eslE+ 03 
0.591€+03 
0.#3€+03 
0.420€+03 
0.33E+03 
Q116E+03 
0.427E+03 
0.387E+03 
0323E+03 
Qp5E+@3 
wa€+oa 
OLWE+03 
0297E+03 
0247E+03 
0210€+03 
0.168€+03 
0.558E+02 
0.499E + 03 
0.451 E+ 03 
d314€+03 
0318E+03 
0256E+03 
0.842€+02 
O.lOlE+DI 
0.918E+W 
O.lt)lE+rn 
0.647E + 03 
0.5lQE + 03 
0.171 E + 03 

__  

0.763E + 03 
0.691 E + 03 
0.576E t 03 
0.490E + 03 
0.394E+03 
0.132E+03 
0.416Et03 
O.377E + 03 
0.314E + 43 
0267E+03 



. -_ 

2020 
? 
8 
8 
8 
8 
8 
8 
0 
0 
0 
0 
0 
0 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 

mo 
17W 
1- 
aD00 
2200 
2500 
so00 
(too 
1800 
2ooo 
2200 
2500 
so00 
1700 
le00 
1ooo 
2200 
2500 
5ooo 
1 700 
le00 
2ooo 
22aJ 
2500 
so00 
1700 
le00 
2ooo 
2200 
2500 
so00 
1700 
le00 
2OOo 
2200 
2500 
so00 
1too 
1- 
2ooo 
2200 
2500 
so00 
1700 
le00 
2ooo 
2200 
2500 
so00 
1700 
le00 
Moo 
2200 
2500 

16 so00 

0.-14 
0.5 1 0513 
0.462€-13 
0.384E-13 
0 . a - 1 3  
0263E-13 
0.873E-14 
0.446E- 13 
0.W-13 
0.33?E-13 
02B1E-13 
A231E-13 
0.761 E-14 
0.Q33E-13 
O m - 1 3  
0 . e - 1 3  
0.m-13 
0.48OE-13 
0.leOE-13 
oa1E-12 
0.200€-12 
O.16SE-12 
0.141E-12 
0.1 1 3E-12 
0.369E-13 
oa6E-12 
0258E-12 
0214E-12 
0.182€-12 
0.146E-12 
0.480513 
0251E-12 
0-12 
0.lwE-14 
0.164E-12 
O.l32€-1P - 
0.439E-13 
OaE-12 
0244512 
0.202E-12 
0.172512 
0.138E-12 
0.W-13 
0.21 E-1 2 
0.199E-12 
0.leeE-12 
0.141 E-1 2 
0.1 1 4E-12 
0.384013 
0.153E-12 
0.139E-12 
0.116E-12 
0-E-13 
0.M-13 
0271E-13 

O.llIE+O 
O.U63€+09 
0.51 3€ +e3 
0.432€+e3 
0.3?2€+03 
0304€+03 
0.1 l#+m 
0.508€+Qs 
0.462€+03 
0.3BlE+09 
0.337E+m 
0277E+W 
0.109E+03 
0.103€+04 
O.S37€+03 
0.7BBE+03 
omaE+w 
O.SHE+Qs 
0201E+09 
0-+04 
OaooE+04 
O.l75E+04 
O.l50E+04 
O.l21E+04 
0.421E+03 
0296E+04 
0.269E+W 
0.225€+04 
0.102E+04 
0.156E+04 
O.S42E+03 
02?3E+04 
0249E+01 
0109E+04 
0.179€+04 
0.146€+04 
OSl7€+03 
02S?E+04 
0261E+04 
021Q€+04 
0.188E+04 
O . l S E + 0 4  
O.S47E+03 
0242E+04 
0221E+04 
O.la6E+01 
0.161 E + 04 
0.131E+W 
0.482E+03 
0.171E+04 
0.156€+04 
0.132€+04 
O.l14E+04 
0.834€+03 
0346E+03 

Q713E+O2 
Q41#+03 
W?lE+03 
0.30BE+03 
o.a2E+03 
0211E+09 
0.70lE+Q 
O s 7 € + 0 3  
Qsw+03 
03mE+03 
029OE+03 
0.1mE+03 
0.62?€+02 
O . ? M  + 03 
0.812K+o3 
0.564E+03 
0.400€+03 
0.385E*o3 
O.l2BE+03 
0.1m+04 
QlboE+04 
0.133E+04 
0.1 13E + 04 
O.#)6E+o3 
0296€+03 
0230€+04 
0200€+01 
0.172E+04 
O.l46E+O1 
0.1 17E + 04 
0.385E+03 
oaDTE+04 
0.187E+o1 
0.156E+O) 
O.l52E+04 

0.353€+03 
0.216€+04 
0.1mE+04 

Q138€+04 
QlllE+O) 
0371E+03 
0.176E+04 
0.160E+01 
0.133E+o) 
0.113E+01 
0912E+03 
030BE+Q3 
0.1zK+O4 
Q112E+04 
o.S32€+03 
O.794E+03 
0.640€+03 
0217E+a3 

ai=+oI 

ai=+w 

0 
1 PERCENT OF W BODY DOSE BY EACH PATHWAY 
0 NUCLIDE PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE W W NUCUDES 
0 

DIRECTIONS ARE NUMB- COUNTERcLocKHnSE STARTING AT 1 FOR WE NORTH 

TK228 SUBMAIR 02322E48 0.00 ioom 
SURFACE 02172Ee 0.00 100.00 

INHAL O . W E  +00 99.85 100.00 
INGEST. 0.1 173E42 0.15 100.00 

SWIMMING 0.0000E to0 0.00 om 

i' 3 MGET. 0.1112E02 0.1s *Q993 



1 
0 N W D E  
0 

TH-228 

1 
0 NUCUDE 
0 

TK228 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

NUCUDE 

MEAT 0.1641 E46 ' 0.00 0.01 
MILK 0.646oEa om 0.08 
PERCENT R MAR DOSE BY EACH PATHWAV 
PATHWAY DOSE(REMS) PERCPCT ff TOTAL P€RC€Nl OF OOsE FROM W NUCUDES 

su8M Am 0.1858Ea 0.00 imm 
WRFGE 0.1=05 0.00 loo#) 
sWlMMlNa OXKKKKt00 0.00 A00 

WEST. 0.2115E42 131 . loo#) 
MQET. 0.2114€42 131 *98.m 
MEAT 0-46 'om 0.01 
MILK 0.1165Ea 0.00 * o m  
PERCENT OF p(D0sT DOSE BY EkcH PATWAV 
PATWAV DOSE(REMS) pE#;EHT ff TOT& PERCENT OF DOSE FROM W NUCUES 

W H U  aiwamo -\ loQ00 

SUBMAIR -a 0.00 loQ00 
SURFACE W M  Qoo lo400 
WMMING OxKKxK+00 0.00 01K) 

INGEST. 025Q8E41 1.32 100.00 
VEGEr. 0158&EOl 1.32 9 8 . 1  
MEAT 0.Wl3Eo6 *om 0.01 
MILK 0.1431 E44 0.00 ' * o m  
PERCENT ff TI-IYWD DOSE BY EACH P A M A Y  
PATHWAV -(REMS) PERCEHT OF TOTM PERCENT OF DOSE FROM AU NUCUDES 

Plw a iw+o i  o(Lb8 ioom 

TI+- SUBMAJR 0315UE48 0.00 100.00 
SURFACE 0194BE05 ais 100.00 
WMMLNO 0.0000E+00 0.00 0.00 
INHAL 0.1-42 Q0.S 100.00 
INGEST. -1 E44 l2? 100.00 
VEGEr. 02519Eol 127 9 9 . 1  
MEAT W312EoB *Qoo 0.01 
MRK a l a s 0 7  *om *a06 
PERENT O f  DOSE BY EK+I PATHWAY 

NUCUDE P A W A Y  DOSE(REMS) PERCPCT ff TOTAL P€RCENl OF DOSE FROM W NUCUDES 

TH-228 SUBMAR Q3915Eo8 0.00 100.00 
SURFACE 03661E.05 0.18 100.00 
WMMlNO 0.0000E+00 0.00 0.00 
INHAL 0.1969E42 9854 100.00 
INGEST. 128 100.00 
MGET. 0-44 128 99.m 
MEAT 0.3354E46 *om 0.01 

PERCPCT OF .puL* 
MILK 0.140BEQI om om 

DOSE BY EACH P A M A V  
NUCUDE PATHWAY DOSE(REMS) P€RCENl OF TOTM OF DOSE FROM W NUCUDES 

fK228 SUBMUR -E46 0.00 100.00 
SURFACE 01081Eo5 0.00 100.00 
SWlMMlNG O m a 1 € + 0 0  om 0.00 
INHAL o.w6E+ 01 100.00 100.00 
INGEST. 02533E44 0.00 100.00 

VEGET. 02531E44 0.00 ' 99.m 
MEAT 0.3327E46 0.00 0.01 
MILK 0.1395EQI 0.00 0.06 
PERCENT OF S WAlL DOSE BV EACH P A W A Y  

NUCUDE PATHWAV DOSE(R€MS) PERCENT OF TOTAL PERcENl OF DOSE FROM W NUCUDES 

TH-228 SUBMAIR 0.1961EOB 0.00 100.00 
SURFACE 0.1834E45 0.09 100.00 
SWlMMlNG 0.0000E t 00 0.00 0.00 
I N W  0.191 9E42 98.48 100.00 
WEST. 0- 1.42 1- 

267 



2020 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

VEQn. 02771EOI 1.42 *mas 
MEAT 0.3642€.m 0.00 *om 
MILK 0.1627E47 0.00 .om 
PERCENT OF IM WML DOSE BY EACH PATHWAY 

PATHWAY -(REMS) PERCpn o f  TOTAL pBw;EHI OF DOSE FROM Au NUCLIDES 

SUBMEJR O. lOl2E46  0.00 100m 
SURF= 0.17mEa om 100.40 
8WIMMUJO 0.0000E+00 a00 om 
PIW 0.968E02 8827 loo#) 
ff iEST.  a n n w ~  10.m loo#) 

VEGO. O.tlf3E43 l0.m 88- 
MEAT 0-47 0.00 0.01 
MILK 0.3W2Ea 0.01 0.06 
PERCENTOFLNER DOSEBYEACHPATHWAY 

PATHWAY -(REMS) PERCENT o f  TOTM PEX€Nl OF OOSE W AU NUCUES 

SUBMAIR 02mOE48 om 10q00 
SURFACE 0.1899E05 0.02 100.00 
SWlMMlffi 0.0000E+00 0.00 om 
WiAL 0.8C12E02 O(LI0 loom 
WEST. 0.101 e43 1.19 10q00 

MEAT 0.1334E47 0.00 0.01 
MILK 0.5593EQI 0.00 . 0.06 
PERCEHT OF PANCREAS DOSE BY EACH P A W A Y  

VEGET. 0.1015E43 1.10 *so= 

P A W A Y  DOSE(REMS) P E R # M  OF TOTAL pE#;ENT OF DOSE FROM ALL N- 

SU0MAJR 0.1585EoB om 10q00 
SURFACE 0.1483E05 0.00 10a00 
SWlMMlNG 0.0000E+00 om om 
HHAL 0.1- OB.72 100.00 
HGEST. 02323E-M la0 1- 

VEGET. 02321E44 la0 99- 
*om 

* o m  MtlK 0.12TOEQI +om - 
PERCENTOFKlDNEYS OOSEBYEACHPAWAY 

MEAT 0.3051 E46 *Qoo - 

PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM W NUCLIDES 

SUBMAIR 02079€48 
SURFACE 0.1944Ea 
SWIMMING O.OOalE+00 
NHAL 0.3170€02 
INGEST. 02828E04 

VEGn. O M 0 4  
MEAT 0.3715EoB 
MILK 0.1557E47 

0.00 

0.00 
0.06 

99.06 
0.00 
0.88 . 0.00 

0.00 

100.00 

om 
100.00 

100.00 
100.00 . 9933 

0.01 
0.06 

MPOSWIEMODE 
SUBMAIR 
SURFACE 
SWlMMlNG 
HHAL 
INGEST. 

VEGR. 
MEAT 
MILK 

EXPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. . 

C O F C T W B ~  OF MPOSURE MOOESTO W BODY 
--(REMs) PERCPCT OF TOTAL DOSE 

o.z322€-Cl?3 QOOOO 
02172Ea 40043 
0.1OOOE-24 QOOOO 

O.T85oE+00 998505 
O.llnE42 0.1492 
9.1172€42 0.1491 
0.1541E.06 o.oo00 
0.64&uEa o.Ooo1 

OOSES C0NTRIBUTK)N OF EXPOSURE MOOES TO R MAR 
ANNUAL DOSE(REMS) PERCENT OF TOTAL DOSE 

0.18SEoB O.oo00 
0.1736E-05 0.001 1 
0.1 OOOE-24 0 . m  

0.1588E+ 00 90.6847 
0211sE42 13142 
w21 le42 13133 26 @= 



iJ5: 5 b .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

MEAT 
MILK 

DBo8uREMooE 
SUBM AIR 
SURFACE 
BWUAMW3 
m n u  
WEST. 

VEGET. 
MEAT 
MILK 

EXPOSURE MOM 
SUBM AIR 
SURFACE 
SWlMMINa 
HHAL 
INGEST. 
VECIET. 
ME4T 
M M  

M P O S U R E  MODE 
SUBM AIR 
SURFACE 
SWIMMING 
HHK. 
INGEST. 
m€r. 
MEAT 
MILK 

MPOSUREMOM: 
SUBM AIR 
SURFACE 
SWIMMING 
HHAL 
INGEST. 

VEGrn. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
WHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

D B O S U R E  MODE 
SUBM AIR 
SURFACE 
SWIMMING 
WHAL 
INGEST. 

VEGEl. 
MEAT 
MILK 

D B O S U R E  MODE 

9m46 .am 
P.llME06 o.ooo7 

C O H T R B W O F m D ( P 0 8 U R E T O W D O s T  
ANNUM OoSEeaAs) PERCENT W TOTAL OOSE 

0.3602E.(# QOOOO 
0.3368Ea 0- 
0.1-44 o#)o 

O.1WE + 01 -11 
025WEO1 13160 

9.2596€41 . 1.3179 
9.3413€46 0- 

9.1431EOl . o m  
CONTRIBUTION OF M P O S U R E  MODES TO THYROID OWES 

ANNUAL OOSE(RullS) 
0.3 1 5oEo8 OxKIOp 

PERCEHT Of TOTAL DOSE 

0- aiw 
0.1oooE-24 aoooo 

0.1053EQ2 m.S788 
0.2521E44 1.2723 
92510E44 12715 
93312E46 o.ooo4 

0.1388E47 o m  
CONTRIBUTON OF EXPOSURE MOOES TO BREAST DOSES 

0.3QlSE08 0.- 
0.3661E05 0.1032 
0.1 oooE-24 aoooo 

ANNUAL DOSE(REMS) PERCEMWTOTKOOSE 

0.1wQEe m s a  
0-44 1 m  
9-44 laeo 
93354E08 0.0042 

.O.lIoGEQJ om07 
DOSES CONTIUBW OF MPOSURE M O E S  TO WL. 

ANNUKDOSEQIEMS) ~ O F T Q T K D O S E  
0-48 Q#yK) 
O a 0 1 W  - 0.0000 
QIOOOE-~~ o#KK) 

os76E+o1 99.9Bm 
0-44 O.ooo1 
9 2 5 3 1 E 4 4  o.ooo1 
9.3327Ea o.ao00 

9.1395E47 o.oo00 
CONTRIBUTION OF MPOSVRE MODES TO S WALL OOSES 

0.1061EOB o.Ooo1 
0.1834E05 0.0941 
0.1 OOOE-24 O.oo00 

ANNWL DosE(REMS) P€RCENT OF TOTAL DOSE 

0.191 0EQ2 m.4827 
0-44 1.4231 

W l E 4 4  1.4222 
9.3642E46 . 0- 

Q.lSm47 ox#)B 
CONTRIBUTION OF MPOSURE MOOES TO INT WALL OOSES 

ANNUAL DOSE(REMS) 
0.1912E-08 O.OoQ0 
0.1788E45 0.4267 
0.1oooE-24 O.oo00 

PERCENT Of TOTAL DOSE 

0.5900E42 892726 
0.7178EO3 10.7008 
9.7173E-03 10.6935 
9.9429E-07 0.0014 

0.3952Ea 0.0059 
DOSES CONTRIBUTION OF D B O S U R E  MODES TO UVER 

ANNUAL DOSE(REMS) PERCENT OF TOTAL DOSE 
0-46 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 

2020 
SURFACE 0.18mEa 0.- 
swwhmra 0.1OOOE-24 0.0000 

INGEST. 0.1016E43 1.1887 
VEOET. 9.10 1 so3 1.1m 
MEAT 9.1334E47 . 0.0042 
MILK 9.5693€47 . o.Oo07 

H W  0.8442Ea m . m  

m B c m o N  w MPOSURE MooEST0 PmCFEAs DOSEG 

SUBMAKI 0.1585Ea o.ooo1 
SURFACE 0.148s- 0.0767 
SWIMMINQ 0.1 OOOE-24 O.oo00 
H W  0.leoOMz m.7123 
INGEST. 0.232334 l a l o  
MGn. 92321EOl 1= 
MEAT 9-1Eo8 0.0042 
MILK 9.127SE47 0 . m  

MPOSUFIEMODE A N N U M  DOSE(REMS) PERCENT OF TOTAL OOsE 

CON~WBL~ON w MPOSURE MOOES TO mmws DOSES 
DBOSURE MODE ANNW-mw PERCENT OF TOTAL DOSE 

SUBM AIR Oao7oEoB o.ooo1 
SURFACE 0.1044E05 0.0808 
SWlMMlNG 0.1oooE-21 O.oo00 
HHAL 0.31- 98.0554 
INGEST. 0.2828E44 0.8838 

VEGET. 9.2826E44 0.8832 
MEAT 9.3715EOB ' o.ooo1 
MILK W.lS7E47 o.ooo5 

TOTAL DOSE TO EACH ORGAN THROUGH ALL PATHWAYS 
OROAN -(REMs) 

WBOOY 0.7881 E +00 
R W  0.16Q3E+ 00 
ENDOST O.lOtOE+O1 
TmRolD a i m i w t  
BCWST a1-e  
.pu' 0.6878E+Ol 
SWALL QlWEU2 
WT WALL 0.6708E42 
LNER 0.8545E42 
PANCFIEAS 0.1934E42 
mmm 0.32WE42 

CONTRIBUTORS TO ORGAN DOSES 
PERCENT 0 ~ 

ONUCUDE WBODY RMAR ENDOST f m R o l D  BREAST TUL. S W W  I N T W W  UVER PANCREAS 
m o w s  

TK228 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

100.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 100.oooo 1oo.oooo 100.oooo 1oo.oooo 1oo.oooo 
ANNWDoSES(REMs) 

W M U M  LOCATION NUCUDE ORGAN DOSE 

TH-228 WBOOY 0.1(161E+ 00 12 11 
TH-228 R W  0.1609E+00 12 11 
w228 ENDOST O.l97oE+01 12 11 
TH-228 TkMtOlD 0.1981 E42 12 11 
TK228 BREAST 0.1998E42 12 11 
TK228 W L '  0.5876E+01 12 11 
TK228 S W W  0.1 M - a 2  12 11 
TK228 INT W W  0.6708EU2 12 11 
TK228 LNER 0.8545E42 12 11 
TK228 PANCREAS 0.1 W E 4 2  12 11 
TK228 KIDNEYS 0.3200EU2 12 11 

COLUMN Row 

270 



2020 

Building 67 

Thorium-230 

. .  

272 



2020 



0 Q. 1.1 i , ;. i 

0 

0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 

0 

1 
0 
0 
0 
0 

1 
0 
0 

A M R M E  AJR TEMPERATURE (DEQ MJ 285.0 
AVERAGE VERTW TEMPERATURE GRADIENT OF THE AJR (DE0 K/METDp 

IN STABILITY Cuss E 0.- 
H STABILITY Cuss F 0.1080 
IN STABILITY CLASS G 0.1456 

RAlNFW RATE (CM/YEAR) 10200 
HEBHT OF UD (METERS) 1000 
NUMBER OF STACKS H W PUNT 1 

STACK NUMBER 
1 2 3 4 5 6  

HEIGHT (MmRs) O.oo00 
MAMETER (MErERs) O.oo00 
EFFLuENlvELocrry(M€rERs/sEc) 0.WW 
RATE OF HEAT EMISSK)N (CAL/sKx)ND) 

STm 

O.00E + 00 
CIESUSE RATES FOR RADlONUCUDES 

NucuoE RELEASE RATE 
(WWES/YEAR) 

SECTOR FRAcTK)N OF TIME IN EACH STABILJTY CLASS 
A 0 C D E F G 

1 
2 
3 
4 
5 
6 
7 
8 
0 
10 
11 
12 
13 
14 
15 
16 

0.008) 
0.0171 
0.0101 
0.0404 
0.0318 
0.- 
0.0398 
0.0163 
0.0392 
0.0321 
0.0188 
0.0157 
0.0439 
0.0413 
0.031 1 
0.0446 

0.0055 0.0224 0- 0.4551 0.0928 0.0366 
o.oo00 0.0342 0.3576 0.4263 0.1136 0.0512 
0x1209 0.0310 0.3910 03182 0.0929 0.1340 
0.0245 o.oO80 03515 02441 0.1383 0.1872 
0 . m  0.0240 02889 03028 0.1076 o m 1  
0.0108 0.0514 0.4737 02692 0.- 0.0595 
0.0149 0.0498 0.5886 02077 0.0298 0.0632 

0.0173 0.0347 0.5479 02693 0.0523 0.0392 
0.0438 0.0641 0.4973 0.1871 0.0937 0.0819 
0.0375 0.0625 0.3270 02292 0.1104 0.2146 
0.01% 0.0100 02887 02958 0.1391 02261 
0.029 0.0363 02900 0.3187 0.1465 0.1390 
0.0208 0.0445 02368 0.3291 0.1892 0.1383 
0.0191 0.0542 02805 0.4521 0.0988 0 . W  
0.0265 0.0418 0.3585 0.4045 0.0823 0.0410 

o?oo00 0.0431 05458 02595 0 . m  0.0866 

FREOUENCIES OF WIND DIRECTIONS AND RECIPROCAL-AVERAGED WIND SPEEDS 

WlND TOWARD FREOUENCY WlND SPEEDS FOR EACH STABILITY CUSS 
(METERS/SEC) 

A B C - D  E F 0 
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2020 
0 

0 
1 
0 
0 

0 
0 

1 
2 
3 
4 
5 
6 
7 
8 
0 
10 
11 
12 
13 
14 
15 
16 

0.W 
O m  

0.w 
0.041 
a m  
0999 
0.- 
0.038 
0.066 
0.070 
0.094 
0.108 
0.103 
0.120 

0.016 

ai 17 

257 
1.4  
0.n 
0.80 
1 .a 
1.14 
lm 
an 
lS2 
135 
257 
1 .o 
1Bb 
1 s  
1.82 
2.03 

1 a 1  
a00 
an 
1.W 
1 s  
257 
1#) 
am 
2.88 
1- 
24 
2% 
203 
1- 
201 
249 

2.00 1.88 
1.10 la 
0.n om 
2.57 0.84 
0.77 1.07 
1.16 152 
ldb la 
217 1 s  
1.67 218 
1.49 ldo 
1.88 1.63 
1.46 130 
2.43 1.62 
1.60 1.30 
233 1.44 
2-00 1.m 

1 .e 
1- 
om 
0.77 
om 
101 
1 m  
120 
1.17 
1.07 
1.13 
1 .16 
121 
1 m  
1.14 

0.81 0.n 
0.n 0.n 
0.n an 
0.n 0.n 
0.n 0.n 
0.n an 
0.n an 
0.77 an 
0.81 0.n 
0.n 0.n 
0.n 0.n 
0.78 0.77 
0.79 0.77 
om 0.77 

0.0) an 

0.80 an 

WlND TOWARD FREQUENCY W D  SPEEDS FOR EACH STABIW CLASS 
( M m / s E c )  

A 8 . C  D E F G 

1 a058 2.57 257 2.35 283 210 0.88 0.77 
2 0.029 1.98 0.00 1.67 1.m 1.52 0.n an 
3 0.016 0.n an o n  1.34 o s  0.11 an 
4 0.020 1.13 1.38 257 O S  0.77 0.n 0.n 
5 0.041 1.45 205 o n  1.49 om 0 . n  an 
6 0.060 1.80 257 1.72 222 138 0.77 0.77 
7 0.033 212 la 257 201 1.41 0.77 0.77 
8 a430 0.n o.00 281 223 1.75 0.n 0.77 
0 - 296 a 2.34 271 187 1 2  a77 
10 0.068 241 510 252 29 1.50 0.88 0.77 
11 0.Wa 251 270 263 246 1- 0.n an 
12 Qoo) 1 m  3.05 247 2t3 1.n 0.n a77 
13 0.108 263 2B9 3.57 278 UX) 0.m an 
14 0.103 253 257 232 238 156 0.82 an 
15 0.120 257 251 3.10 222 l.?2 0.92 0.77 
16 0.1 17 297 286 3.19 2.00 227 O a  0.17 

0 
1 ESTIMATED RADloNucuDE CONCENTRAT- 

WlND DIRECTIONS ARE NUMBERED COUNTERCLOCKWlSE STARTING AT 1 FOR WE NORTH 

o m  
RATE 

NUCUDE AJRCONCEN DKVDEPRATE WODEPRATE GNDDEPRATE EFFREL 

0 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 

TH-230 
TH-230 
TH-230 
TH-230 
TH-230 
TH-230 
TH-230 
TH-230 . 
Tn-230 
TH-230 
Tn-230 
Tn-230 
TH-230 
TK230 
TH-230 
TH-230 
TH-230 

1.01 EOB 
92S4Q 
7.68EQB 
6SE49  
527E49 
lsoE49 
6.6SE49 
6.03E49 
5-03E4Q 
4 s -  
345E49 
1.17Eo9 
5.1 Eo8 
4.62€49 
364E4Q 
316Eo9 
262E08 

563E-10 
529E-10 
4 . e - 1 0  
3.m-10 
%WE-10 
1.w-10 
b03E-10 
3.47E-10 
29oE-10 
247E-10 
1 .BE-10 
6.74E-11 
294E-10 
266E-10 
2.2lE-10 
1 m - 1 0  
1JlE-10 

1.19E-lO 
1.12E-10 
1.0lE-10 
9.1s-11 
R E - 1  1 
3.e-11 
7SlE-11 
7.a-11 
6.W-11 
6.06E-11 
531 E-1 1 
2 s - 1 1  
5.27E-11 
4.96E-11 
4.44E-11 
4 E - 1 1  
3.s3E-11 

7 m - 1 0  
u2E-10 
543E-10 
4 .e-10  
384E-10 
1.43E-10 
45-10 
45-10 
3.56E-10 
3.m-10 
25-10 
9.3oE-11 
3.46E-10 
3.16510 
263E-10 
228E-10 
1e-10 

3.48E+O2 
3.4E+oQ 
347E+O2 

345€+42 
3.37E+O2 
1.69EtO2 
l.69€+02 
168E+aZ 
168E+O2 
lslE+O2 
1.62E+O2 
9mE+o1 
Q.W€+Ol 
9.01 E + 01 
809E+01 
W E + O l  

a=+= 

27 -c  



4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
6 
8 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 

woo 
1700 
lboo 
2mo 
2200 
2so 
so00 
17W 
1boo 
2mo 
2200 
2500 
5ooo 
1700 
1800 
2ooo 
2200 
2540 
so00 
1700 
1800 
Po0 
2200 
2500 
so00 
1700 
1800 
aooo 
2200 
2500 
5ooo 
1700 
le00 
2400 
2200 
2500 
5ooo 
1700 
1800 
2400 
2200 
2500 
5Ooo 
1700 
1800 
aooo 
2200 
2500 
so00 
17W 
le00 
2400 
2200 
2500 
5Ooo 
1700 
1800 
2ooo 
2200 
2500 
5ooo 
1700 
1800 
2om 
2200 

am€-10 
7.m-m 
7mE-m 
6.83E-m 
4.96E-m 
b0BE-m 
l.3lE-m 
ldBE48 
1 .ea 
1.18EOB 
1OlEOB 

2S-m 
1.1oEa 
140Ea 

7.6s- 
6.13E-m 
206E-m 
6.48E-m 
L87E09 
4.08E-m 
4.15EOe 
&WE09 
1.llE09 
6.38E09 
5.T7E09 
4.mE09 
4.oBE09 
-4s 
1 .09E09 
5 . s -  
505E09 
421 E49 
358E.09 
28#09 
9.76.E-10 
1.1m 
1 .=a 
7.46E49 
6.OoEOg 
2oMo9 
276Ea 
25oEo8 
2ma 
1 .=a 
1.41 E 4 6  
4.61 E 0 9  
&ma 
3 a E a  
26Ea 
m a  
1 .ma 
6.00E09 
3 s 4 6  
291 E48 
242E48 
2.06EM) 
1 . B E 0 8  
5.49E49 
3.36E46 
3.05Ea 
253Ea 
21s-  

aoew 

asme 

ama 

ROO€-1 1 
4.47E-10 
4xwE-10 
-10 
a86E-10 
22#-10 
7.5661 1 
OllOE-10 
besE-10 
a.UaE-10 
6.m-10 
4.-10 
1 h3E-10 
WE-10 
6-10 
Rle-10 
4-10 
3.w-10 
1.1BE-10 
s.73E-10 
-10 
281E-10 
-10 
1.B2E-10 
6.S-11 
3.m-10 
332E.10 
2-10 
235610 
1-10 
6 s - 1 1  
32oE-10 
29#-10 
2-10 
2.06E40 
*-to 
-11 
B71E-10 
6..oBE-10 
LOCK-10 
43oE-10 
&-lo 
1.1sE.10 
1 s -  
1.44E09 
1.lsE-m 
1.01 E 4 9  

u##-10 
206E-m 
lssE09 
1.54E49 
131E09 
1 .OSEO9 
3.e-10 
1.85E09 
1.68E09 
1 
1.18E49 
9.51E-10 
3.16510 
1 .WE09 
1 .mu9 
1 .*09 
124E-m 

a i s 1 0  

..I 

1 . e 4 1  
7.0451 1 
6.63?31 
LQ2E.11 
s.m.11 
4.7061 1 
2pE-11 
1 dl E-10 
1aE-10 
l.llE-10 
1XxIE-10 

4.1s-11 
1 s - 1 0  
1.43510 
la€-10 
1.17E.10 
1 x12E.10 
4 S l l  
8.32€-11 
7.W-11 
1.0361 1 
6.38E-11 
s.58E-11 
271E-11 
6.W-11 
6.5401 1 
58gE-11 
5.32€-11 
4.66E-11 
2.25E-11 
7.16E-11 
6.m-11 
6.a-11 
5.W-11 
4.6251 1 
235E-11 
12s-10 
1.18E-10 
1.06510 
9.5651 1 
b40E-11 
4.a-11 
1M-10 
1 s - 1 0  
1.a-10 
1.48E-10 
1 s - 1 0  
6.lOE-11 
-10 
22sE-10 
201E-10 
1.82€-10 
1 SE-10 
7.4s-11 
2m-10 
251E-10 
2.2s-10 
2wE-10 
l.78E-10 
8.S-11 
289E-10 
27s-10 
244E-10 
=E-10 

anmi 

66oE-11 
S.lTE-10 
4.71 E-10 
am€-10 

276E-10 
9.7s. 1 1 
1-00 
@a€-10 
7 e - 1 0  
6d#-10 
6.53€-10 
l a - 1 0  
a36E-10 
7 e - 1 0  
b44E-10 
bJbE-10 
4JbE-10 
1bBE-10 
4 s - 1 0  
4.16E-10 
UlE-10 
3.a3E-10 
24aE-10 
9.1#-11 
4 s - 1 0  
3oBE-10 
3.3s-10 
288E-10 
236E-10 
WE-1 1 
3.92E-10 
358E-10 
ao3E-10 
261E-10 
214E-10 
7 s - 1 1  
7##-10 
1 s - 1 0  
6.11E-10 
5 s - 1 0  
4 s - 1 0  
1.5s-10 
1 -7s- 
1.62E49 
1 s -  
l.lsE00 
9.41 E-10 
327E-10 
2aEa 
2oBEo9 
1.74€* 
1 .e49 
121 E49 
4 s - 1 0  
212€49 
1 S 0 9  
l e 0 9  
1.39E49 
1.1- 
4x)lE-10 
-49 
2mE4Q 
1.7UE09 
1 .@€-a 

asE-10 

a.S?E+Ol 
1.13E+m 
1.13E+02 
l.l2E+Q2 
1.12€+02 
l.llE+02 
1.06E+02 
232E+02 
231E+02 
23oE+02 

217E+02 
3.SE+02 
3.58E+02 
-+02 

355€+02 

1.97€+02 
1.97€+02 
l#K+02 
196E+02 
l.S5€+02 
1SOE+02 
lBOE+02 
lsOE+aZ 
1.79E+02 
1.7SE+02 
1.=+02 
l.73E+02 
227E+02 
227E+02 
2.26E+m 
226E+02 
225E+02 
221E+a2 
3.32€+02 
3.32€+02 
3.31E+02 . 
3306+02 

a=+@ 
a e + m  

4.50€+02 
4.49E+02 
4.47E + 02 
4.45€+02 
4.44€+02 
425E+02 
53x+02 
534E+a2 
531E+O2 
529E+02 
m+02 
5.mE+02 
629E+02 
62?E+02 
624E + 02 
623E+02 
62OE+O2 
598E+02 
S.QlE+a2 

5.86E+02 
-+02 

2'77 



2 0.2 0 
14 
14 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 

1 
0 

TK230 1 .=OB 0.W-10 1.s3E-10 l.lB€.oe bdZEa2 
# K x ) T K p o  6.rnOo 3.32E-10 05-11 45-10 I68E+az 
lmo Ttl-230 274EOB 1.WE00 3.OIE-10 1,68€40 7.11€+02 
le00 TK230 2uK08 1.43E-m 2mE-10 1.71E00 7.loE+02 
*,= Tu230 207E-06 1.10EoO ZSG-10 1.46E08 7.07€+02 

2200 TK230 1.76EOB 1.01 E00  2aE-10 1 sa08 7.=+02 
2600 n+230 1 .=OB 8.17E-10 202E-10 1- 7.09E+02 
m T l + z m  4 s -  27eE-10 0.761 1 a74H0,  
lmo fK230 1-a l.loE00 223E-10 1- 7 . a € h Q  
1- Tn230 1 .?ea 1 .ooEoo 211E-10 121- 7.04€+02 
1 o o o ~  1 .4sEOB 6.3s 10 1a-10 15- 7.02€+02 
2200 w230 l24EOB 7.11610 1.71E-10 au3E-10 7DlE+02 
2 5 O o T n - 2 3 0  0.WEOg 5.m-10 1 so€-10 723E-10 (Lo9E+02 
so00 w230 -40 1 s - 1 0  75-11 2d3E-10 6.84€+02 

GROUNDLML W/O VKUES FOR Tu230 AT VAWOUS OlsTANCEs IN ECt4 -ASS DIRECTION 

0 
N N N W N W W W  w s w 8 w 8 s w  

it00 0.160~05 0.105~05 0.805~08 0.122~06 o a m e i  0 . 1 8 ~ a  aio2Ea o . i o i ~ a  
le00 0.145E05 O.%lEa 0.728EO8 O.lllH15 OmEo5 0.ltOEa O.QllEO6 
aW0 0.121E05 0.7S3E08 0.606EO8 OOlOHld 0.187E46 0.141Ea 0 . m -  0.75TE-06 
22#) 0.103EO5 0.6WE08 0.S1SEOb 0.781E06 0.158E46 0.12OE-06 ObWEob 0.- 
2500 0.832E46 0.544EO6 0.414€46 0.627- O.lZEo5 0.061EOb O s m o b  0.518€- 
SOW 0284E46 0.185EO6 0.137EO8 OaoTroS 0.419E48 0.324Ea 0.175E46 0.lnEOe 

0 
0 
0 

S S S E S E E S E E  P I E  NE NNE 

lmo o . m O 6  0.184EO6 0.436Ea 0.563E-m 0507E06 0630H16 0.432€46 Q903H# 
le00 0.796E46 0.167Ea 0-a 0.so9E46 0.499E06 0.- 0-46 027- 
a#K) 0.663EO6 0.138€06 0.326E06 0.- Q38lE46 WBBEa -46 
2200 0.566EO6 0 . 1 1 m  0- o.aau36 -46 o.sOE46 m 0.1- 
2500 0.455EOe O.B46€46 0-46 0-a 02mE46 0-a o a e a  0.1sIEOs 
so00 0 . 1 ~ ~ 0 6  0.315~06 QIZTEOB 0 ~ 0 6  0-48 w i ~ a  amEa 0.534~06 

1 OPnONSSELECTEDFORDOSEANDtNlMEcALafLAfK)Ns 
0 

ARE OMmED. 

UNFORMATTED ON UNIT 25. 

CAuXllATKlNS ARE MADE FOR THE MAxIMwY-MposoD p(DMDcuL 
TABLES FOR EACH NUCLIDE USTlNG DOSES BY ORGAN AND P A W A Y  AT EACH MRONMENTAL LOCATION 

ENVIRONMENTAL coNcprrcIATlONS AND PCTAKE RATES BY MAN FOR EACH NUCUM ARE WFUllEN 

OOSE S U M M T A B L E S A F I E  PRINTED 
WORKING LEVELS= CKCUUTED F0RFW.m Y IT IS WTHE SOURCETEW 
OWiAN NAMES AFIE INPLCT 

1 
0 
0 
0 suMMARyoFAFIEAsuRRouM>INGpuM 
0 ARU N0.MEATANlMAl.S N0.MILKCATll.E FOODcRoes WATERAREA POPUIATON 

0 COLUMN Row 
0 

(--I 

1 1  0 0 o.OO0Etoo 0 6463.0 
1 2  0 1 0.144E t 04 0 0.0 
1 3  0 1 0.133Et04 0 0.0 
1 4  1 2 0.461 E t  04 0 4165.0 
1 s  2 3 O.W6E+04 0 346.0 
1 6  6 8 O.lSsEt05 0 0.0 
1 7  8 12 0258Et05 0 0.0 
1 8  10 15 0.332€+06 0 0.0 
1 9  45 86 0.144E+O6 0 5474.0 
14 (b 10 41 61 0.1=+06 0 a . 0  

b. 1.4, 2'7.8 



w 
0 

WBOOY 
RMAR 
ENDOST 
THYROID 
BREAST 
W L '  
S W W  
wl WAIL 
LMR 
PANCFWS 
KlDNEYS 

1 
0 -  
WTME 

DIR€CfK)N 

0 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 

MlCRoCUWEm MlCROCWIKHFP MlCRoCUWEHFP 
/ 

0262€+w 0.0480+00 0.178€+00 0.17- 0.441Eo3 
02SQE+ W 0.107E+ 01 0.110€+00 0.11- 0.29lEo3 
0.322E+OI 0.133€+02 0.274€+00 o m l ~  a 0 . w -  
0.636E+00 0.252E42 0236€+00 0- O.bolEo3 
0.638E+00 0.252EQZ 0.381E+00 0=43 O.od2Eo3 

O.lllE+OI 01szE02 0.162E+00 0.1dOEa O.so1Eo3 
0.648€+00 0.68lE42 0.138E+00 0.1- 0-43 
O.moE+00 0.999EO1 0.132€+00 0.131- 0.331 Eo3 

0.547E+01 0210EO1 0.144E+00 0.1 e43 0.362Eo3 

0.647E+00 -42 0.1=+00 0.1- 0.38Eo3 
a647E+00 0 s -  0.106€+00 0.1- 0h43 

CONCPmUflONS AND M A K E  RATES FORTK230 
A I R c o N c E N T R A n o N o # x R I D ~ ' T K w J  HoEsflONlNTAKE WWAm 

1700 
1800 
2mo 
2200 
2500 
5ooo 
1700 
1800 
2mo 
2200 
2wK) 
so00 
1700 
le00 
2ooo 
2200 
2500 
5ooo 
1700 
1800 
2mo 
2100 
2500 
5Ooo 
1700 
1800 
2mo 
2200 
2500 
so00 
1700 
1800 
2ooo 
2200 
2506 
5ooo 
1700 
1800 
2ooo 
2200 

0.101E-13 
0.92OE-14 
0 . m - 1 4  
0.6S4E-14 
O m - 1 4  
0.leOE-14 
0 . e - 1 4  
0.603E-14 
0.503E-14 
0.428514 
0.345E-14 
0.117E-14 
0.510E-14 
0.462E-14 
0.384E-14 
0.32651 4 
0 s - 1 4  
01)69E-15 
0.777E-14 
0.703E-14 
0 . m - 1 4  
0.495E-14 
0 . s - 1 4  
0.131 E-14 
0.158E-13 
0.143E-13 
O.ll8E-13 
0.101 E-13 
0.808E-14 
0.266514 
0.119E-13 
0.1OBE-13 
0.896E-14 . 
0.763E-14 
0.61 3E-14 
0206E-14 
0.648E-14 
0.587E-14 
0.488E-14 
0.41%-14 

0222E09 
Oao3Eo9 
0.171E09 
0.148E08 
0.121EOO 
0.45#-10 
0.146Eo9 
0.133E09 
O.llzE00 
0.QWE-10 
0.104E-10 
-10 
0.1 OBEO9 
o.QQ6E-10 
0 . m - 1 0  
0.720€-10 
0.588E-10 
021 1E-10 
0.1 63€- 
0.149609 
0.12x09 
0.107Eo9 
0871E-10 
0309E-10 
0.328E09 
0- 
0250609 
0214E08 
0.174EQg 
0.614E-10 
0264EOB 
0.241 E40 
0203EQg 
0.175E08 
0.144Eo9 
0.529E- 10 
0.1 UEo9 
0.131EU9 
O.lllE49 
o.%sE-10 

0.1 16E + w 
0.106E+W 
O#KK+02 
0.776E+02 
0.636€+02 
-+a2 
0.76BE + 02 
0.609E+02 
OSlE+02 
O S @ € + =  
0.41 IE +aZ 
0.151E+m 
0.574€+02 
o.s23E+02 
0.44OE+= 
0.3?6E+02 
0.309E+02 
0.1 11 E +02 
085BE+02 
O.fBoE+02 
0.654E+02 
O.S62€+aZ 
0.4S7€+02 
0.162€+02 
0.172E+W 
0.157E+W 
0.131E+ 03 

0.916E+02 
0.322E+Op 
0.139E+W 
0.126E+W 
O.l07E+03 
0.921E+02 
0.7% + a2 
0278E+02 
O.7!56€+02 
0.6SOE+a2 
0.582E+02 
0.502E+02 

aiis+w 

o.a14E+02 
0.738€+02 
0.616E + 02 
O.S25€+a2 
0M4E + 02 
0.145E+02 
0.S34E + 02 
0.484E + 02 
4404E+OQ 
4344E+02 

W l E + O l  
0.41OE +02 
03TlE+02 
0.308E+02 
0=+a2 
0211E+02 
0.- + 01 
0.624E + a2 
0.584E+a2 
0.468€+02 
0.398E+02 
0319E+02 
0.1-+02 
0.127E+W 
0.115E+W 
OgSlE+a2 
0.808E+02 
0.649E + 02 
0.21s + 02 
0.954E+02 
0.864E + 02 
O . M M + 0 2  
0.61=+02 
0.493E + 02 
0.165E+02 
0.52QE + 02 
0.471E +a2 
0.392E+02 
0.334E+02 

2500 0.334E-14 0 .w-10 0.41 1E+02 0.268E+02 

.- '1 279 
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. .- 

7 
8 
8 
8 
8 
8 
8 
0 
0 
0 
0 
0 
9 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 

woo 
1700 
1600 
pgo 
2100 
2mo 
moo 
1700 
1800 
2Ooo 
z200 
2500 
##o 
1700 
le00 
aooo 
2100 
2500 
#KK) 
1700 
1800 
2#x) 
2200 
2500 
so00 
1700 
1800 
Po0 
a00 
2500 
so00 
1700 
1800 
aooo 
2200 
2500 
#KK) 
1700 
le00 
aD00 
2200 
2500 
5ooo 
1700 
1800 
2OOo 
2200 
2500 
5ooo 
1poo 
le00 
aD00 
22w 
2500 
so00 

0.lllE-14 
0.638E-14 
O.anE-14 
O.uKK.14 
0 . m -  14 
0.92dE-14 
0.1ooE-14 
0 . w - 1 4  

0.421E-14 
O.=-14 
0=-14 
0 . m - 1 5  
0.1 1 ?E-1 3 
0.108E-13 
OBTBE-14 
Q746E-14 

O m - 1 4  
0.276€-13 
0--13 
O m - 1 3  
0.llBE-13 
0.14lE-13 
0.46lE-14 
0 . m - 1 3  
0.323E-13 
Oa68E-13 

0.18%-13 
0 . e - 1 4  
0.322E-13 
Q201E-13 
W - 1 3  
-13 
0.16sE-1s 
OS=-14 
0 s - 1 3  
0.305E-13 
0.253E-13 
021s-13 
0.173E-13 
0 .m-14 
0274E-13 
024E-13 
O m - 1 3  
0.176E-13 
0.1 42€-13 
0 . e - 1 4  
0.192E-13 
0.174E-13 
0.145E-13 
0.124E-13 
0 s - 1 4  
0.338E-14 

0.506614 

aa~o~-ir 

0-13 

0287Ib10 
0.1- 
0.126EOo 
O.lWE08 
0.90#-10 
0.743E-10 
0389E-10 
0.12- 
0.113EOo 
0 . w - 1 0  
0.624f510 
0.-10 
0.2slE-10 
0251EOo 
0 - a  
0.1- 
0.16SOo 
0.135HD 
O.r#K-lO 
0.- 
0.51 1 E a  
0.427EQo 
0.368EQo 
02WE08 
0 . 1 0 3 E ~  
0.724€40 
0 . w -  
O M E 0 9  
0.47EOo 
0.382€08 
0.133E08 
0.668E09 
0.BosHIo 
0.51- 
a136Mo 
UeBSm 
0.127Ee 
0.702E09 
0.639Eo9 
0.536Eo9 
0.461 Eo9 
0.375Eo9 
0.134Eo9 
0.592E49 
O.WlE09 
0.456E09 
0-a 
0.321Ea 
0.118Eo9 
0.4 1 E09 
0.382Eo9 
o s 4 9  
0.2'79Eo9 
0-49 
0.845E-10 

0.161 E + Q 
0.724€ + Qz 
0.66OE+Qz 
O.S68€+Q 
0 . 4 m  + Qz 
OSlE+Qz 
O.l4lE+Qz 
0.6W€+Qz 
O.bQ3E+Q 
OJo2E+Qz 
0.433E+Qz 
Q365E+Qz 
Ql32€+Q 
0.132E+03 
0.120E+03 
QlOlE+ 03 
0.871 E + 02 
0.712€+02 
025BE+aZ 
02B6E+03 
0.268E+m 
0=4E+03 
0.192E+03 
0.156E+m 
0.541 E + 02 
0.381 E + a3 
0.346E+03 
0289E+03 
0247E + 03 
0.201E+W 
0.696E+01 
03SlE+03 
0.31 BE + 03 
0268E+03 
0234E+m 
0.187€+03 
0.6WE+02 
0.369€+03 
0 s + 0 3  
0262€+03 
0242E + 03 
O.lB7E+03 
0.703E+02 
0.311E+03 
0-+03 
0240€+03 
0206E+03 
0.169E+W 
0.61QE+01 
0-+03 
OalE+03 
O.lfOE+03 
0.146€+03 
0.12oE+03 
0.444E+O2 

0 
1 PERCENT OF W BODY DOSE BY EACH PATHWAY 
0 NUCUM PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM W NUCUMS 
0 

DlRECTtONS ARE NUMBERED COUNTERCLocKwlsE STARTING AT 1 FOR W E  NORTH 

TKrsO SUBMNR 0.5516E-10 0.00 100.00 
SURFACE 0.1105E06 0.00 100.00 
SWIMMING 0.0000E+00 0.00 0.00 
lNHAL 0.7517EO1 99.72 100.00 
INGEST. 02085E43 028 100.00 
VEGO. 021B4E43 028 21993 2.80;- 



1 
0 NUCUDE 
0 

m23O 

1 
0 NUCUDE 
0 

m23O 

1 
0 NUCLIDE 
0 

TH-230 

1 
0 NUCUDE 
0 

TK230 

1 
0 NUCUDE 
0 

w230 

1 
0 
0 

NUCLIDE 

TK230 

0 :"; s 

MEAT 02QSE47 a00 0.01 
MltK a i 2 1 7 ~ a  aw *om 
PERCENT OF R MAR 'DOSE BY EACH PATHWAY 
PATHWAY DoSE(REMS) PERCENT OF T Q I M  PERCEHT OF DOSE FROM AU NUCUOEs 

SUBMASR 0=-10 0.00 100.00 
SURF= a1288Eo7 0.00 100.00 
swlhwua QOOOOE+00 0.00 om 
b n w  Q7431E01 98.45 loa00 
m. 0.4072E03 0.54 100.00 
VEOO. 0.406BE-03 0.54 -0033 
MEAT amim 0.00 a01 
MILK M E 0 6  0.00 o m  
PERCENT OF ENDOST DOSE BY EK;H PATHWAY 
PATWAY DOSE(REMs) PERCEHT OF TOTAL OF DOSE NUCUDES 

'. 

8uBMuR OBSBlE-10 0.00 100.00 
S L W e  0.17lBEa 0.00 100.00 
SWIMMINO QOOOOE+00 0.00 0.00 
HHAL o.B23aE+00 m.46 100.00 
p(GEsT. 03061EU2 0.54 lm.00 
VEGR. aso67Ea a54 9833 
MEAT a 7 i z i m x  0.00 0.01 
MILK Q2064E05 0.00 0.06 
PERCENT OF m D  DOSE BY U C H  PATHWAY 
PATHWAY DOSE-MS) PERCENT OF TOT& PERCPCT ff FROM ML NUCLIDES 

SUBMAIR 0.-10 0.00 100.00 
SURFACE 0.1401E08 aoe 100.00 
SWUllMlNO 0.0000E+00 0.00 0.00 
HHAL a1825Eo3 99.40 100.00 
INGEST. O.B5#E4B 0.52 100.00 
VEGO. a9582Ea -0.52 -9933 
MEAT ai- aw a01 
MiLK 0.5596E40 *om -0.06 
PERcENTffBcWsT OOSEBYEACHPATHWAY 
PATHWAY DOSE-S) PERCEM OF TOTM PERCprr OF FROM W NUCUMS 

SUBM UR 0.1203EQg 0.00 100.00 
SURFACE 02-08 413 100.00 
SWlMMlNG 0.0000EtW 0.00 0.00 
INHAL 0.1 -03 99.35 100.00 
INGEST. 0.8589E- 452 100.00 

VEGEl. 0-G 0.52 9983 

Mw< 0.00 0.m 
PERENlOF.pvL' OOSEBYEACHPATHWAY 

MEAT 0.1359E49 a00 aoi 

PAWAY DosE(REMS) PSCENT OFTOTAL PERcPcT OF DOSE FROM W NUCUDES 

SUBMARI OsmE-10 0.00 100.00 
SUFIFACE 0.101 3Ea 0.00 100.00 
SWlMMlNG O.OWO€+W 0.00 0.00 
HHAL 03185E +00 100.00 100.00 
HGEST. 0.8593E06 0.00 100.00 

MGEl.  0.9586EOg 0.00 m.93 
MEAT 0.1360EQg 0.00 a01 
M U  0.5599E09 0.00 0.06 
PERCENT OF S WALL DOSE BY EACH PATHWAY 
PATHWAY DOSEmS) PERCENT OF TOTAL PERCENT OF DOSE FRW 

SUBM AIR 0.4329E-10 0.00 100.00 
SURFACE 0.8668E47 0.05 100.00 
SWlMMlNG 0.0000Et00 0.00 0.00 
IMAL 0.1853Ea QBbl 100.00 
INGEST. 02517E46 1.34 100.00 
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2020 

1 
0 NUCUM 
0 

'TKZK) 

1 
0 NUCLIDE 
0 

TK2m 

1 
0 
0 

1 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

NXUDE 

MOET. 0.2516Ea 1 s  *W.m 
MEAT O S 6 7 E o O  *om 0.01 
MUX 0 . 1 e a  *om * o m  
PEFIcpcl OF tM WAUOOSEBY UCHPATHWAY 
P A W A Y  -(REMS) #RcENT OF TOTAL #RcENT W OOSE FROM ALl NUCUOES 

SUBMAR 0.4tm-10 0.00 100.00 
SURF= cllt3uFm 0.05 UIOIK) 
SWIM- Oo#KK+00 0.m Qoo 
WHAL Q1oooEo3 64.06 looxx) 
INGEST. 0.- 1531 1ooxI) 
VEGET. 0.3mOEa laso Q0.m 
MEAT 0.S38Ea 0.00 0.01 
MILK 0210E47 0.01 0.0 
PERCPCTOFLMR DOSEBYWPATHWAY 
PATHWAY DOSE-) W O F T o f K  PERCPrrWDOSEWALLNUCWWS 

SUBMAIR 0.152OE-10 0.00 100.00 
SURFACE O.ow2E47 w 1  100.00 
SWIMM~J(~ a m + m  0.00 0.00 
HHAL 0.1 99.47 100.00 
INGEST. OB#TEos 453 100.00 
MGO. QMolEod -0.53 Q9.93 
WiAT QllnEOB 0.00 0.01 
MILK 0.Uw8Ea *om * o m  
PERCEHT OF PANCREAS DOSE BY EK;H PATHWAY 
P A M A Y  DosE(REMS) PERCENTOFTOTK PERCENTOFDOSEFROMWNUCUMS 

TH-230 SUBMAIR 49294E-10 0.00 100.00 
SuWAcE 0.6S97E47 0.04 100m 
SWIMMINO 0.0000E+00 0.00 0.00 
HHAL 41855E43 98.44 100.00 
pK3Esc. 49821 €06 Q59 100.00 
v#iR. W614E06 * o s  Q9.S 
MEAT 0.13Q2E09 *Q#) _ -  0.01 - 
MILK =---a *om om 
pERcprrOFKloNEvS D O S E B Y W P A W A Y  

NUCUM P A M A Y  DOSE-) PERCPCTOFTOTM pERcpcToFDosEFRoMAlLNucuoES 

TH-230 SUBMAIR 0.475oE-10 0.00 1m.00 
SURFACE OS12E47 0.05 1- 
SWIMMING QOOOOE+00 0.00 0.00 
I N W  0.18sSEa 99.42 100.00 

t M E S T .  O.QWlE06 0.53 100.00 
MGET. 0#)14E06 -0.53 I 9993 
MEAT 0.1392€09 0.00 0.01 
MILK 05T32EOD 0.00 om 

~ ~ M P O S U R E Y O O E S T O W B O D Y  DOSES 

SUBMAIR Q561eE-10 QOOOO 
SURFACE 0.1106E06 01)oOl 
SWlMMlNG Q I O O O E - ~ ~  QQOOO 
INHAL 0.7517EOl 98.m 
INGEST. Od#)sEo3 01166 

VEGET. Q3084E43 - 0 . 2 7 6 4  
MEAT Q2Q56E-07 o.oo00 
MILK 9.121?€46 0 . m  

DOSES 

MPOSUREMODE - D O S E 0  PERCEHTOFTOTALOOSE 

CONIWBuTlolrl OF MPOSURE MODES TO A MAR 
EXPOSURE MODE ANNUAL DosE(REMS) PERcpcT OF TOTAL DOSE 

SUBM AIR o.=-10 O.oo00 
SURFACE 0.7288EQI o.oO01 
SWIMMING 0.10ME-24 0.0000 
INHAL 0.7431EOl 99.4550 
INGEST. 0.4072E43 0.5448 
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* ) . .  y * :  
0 2  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

MEAT 
MlLK 

DBOSUREMOOE 
SUBM AIR 
SURFACE 
SWlMMlNQ 
HHAL 
WEST. 

VEGO. 
MEAT 
MILU 

MPOSUREMODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
HHAL 
INGEST. 

M G R .  
MEAT 
MILK 

MPOSURE MODE 
SUBM AJR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. 

VEGR. 
MEAT 
MILK 

D(p0suRE MODE 
SUBM AIR 
SURFACE 
SWIMMING 
INHAL 
INGEST. 
VEGET. 
MEAT 
MILK 

MPOSURE MOM 
SUBM AIR 
SURFACE 
SWlMMlNG 
HHAL 
INGEST. 
MGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. 
VEGEr. 
MEAT 
MILK 

EXPOSURE MODE 
SUBM AIR 

9.6771 E47 aoool 
92376E.a 0- 

COHTRIBUTONOFMPOSUFIEMODE8TOEND08T #)8Es 

OWlE-10 0m00 
0. it 1 I I E ~  QOOOO 
O.loo0€-24 QOOOO 

0-+00 Qo.4661 
0.W61 E42 10.6w 
9.506rE09 0 0 . 5 4 4 4  
.o.rima Qoool 

9.2mE46 

--(FIEMs) PE#;EMWTQIALOOSE 

CONTRlBUTION OF MPOSUFIE MOOES TO TWROlO DOSES 
A N N W  DOSE-) 

0.73Q3E-10 o#Tr) 
0.148lEa - 
0.1 aloE-24 QOOOO 

PERCENT OF TOTAL DOSE 

O.lfJ25Eu3 m m  
0.S89E-06 0- 
9.BsK€a 
9.135QEo8 om01 

9.55g6Eo8 a m  
COMRIBUTK)NOFDBOSUREMOOESTOeRELLsT DOSES 

0.1203E09 40001 
0.2409E06 4131 1 
0.1OOOE-24 AQOOO 

--PEW PERCENT OF TOTAL DOSE 

0.182KQ3 m.3467 
0.Q589E06 0m1 
9-08 wir 
9.135QEo8 QOOOl 

9.5596E09 - 0 X K K 1 3  
CONTR~OFO(POSUFIEMODESTO.PULo DOSES 

--(RE=) PERENTffTOT&oo5E 
ammio QOOOO 
0.101- amw 
0.1aloE-24 m000 

0.3105€+00 99- 
0.- a m  

9.9586Eo6 
9.136oE09 . o.oo#) 

9.5599Eo9 o.oo00 
COMRIBUTION OF MPOSUFIE M O M S  TO S WALL DOSES 

0.4329E-10 0m00 
0.8668E47 4 W 1  
0.1OOOE-24 44400 

A N N W  DOSE(REMS) pERcp(T OF TOTAL DOSE 

0.1853EQ3 Q6.6141 
0251rE46 13391 

92515E46 13381 
9.3581Eo9 * 4 0 0 [ 1 2  

9.14BgEo8 0- 
CONTRIBUTION OF MPOSUFIE MOOES TO INT WAlL OOSES 

0.4137E-10 40000 
0.8285E47 40347 
0.1OOOE-24 40000 

mW=(REMs) PERCENT OF TOT& DOSE 

02009EQ3 84x1556 
0.3803EOl 159a87 
9.38aE44 15.8962 
9).53##08 0.0023 

92219E47 0.0093 
DOSES CONTRIBUTION OF MPOSURE M O M S  TO UMR 

mw-(RuAs) PERCENT OF TOTAL DOSE 
0.4520E-10 0- 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 

, 0 
0 
0 
0 
0 
1 
0 

BURFACE O.#)52E47 0- 
8wIMMINQ 0.lamE-24 omw 
HHAL 0.16mEe 98.4676 
mST. O.MO?€-(# obam 
=Qm. 9.8301 E.(# e o 6 2 6 3  
MEAT 9.1177Ea -1 
Mw< P.Wa * Q o o o a  

CoNTwBuTmOF M#)suR€ UOMSTOPNcEAs#)BE6 

SUWALR 0-E-10 QOOOO 
GUFIFACE 0.6607E47 0- 
SwIMMw O.loooE-24 0- 
Nnu- 0.1855Ea 98.4383 
INGEST. 0.9821 E06 45264 
VEGET. 9.9814€06 * 4 5 2 8 0  
MEAT 9.1392E.09 Qoool 
M u  9.5732Eo9 * 4 o o o 3  

CONTRIBUTK)NOFMPOSUREMoD€STOKIMJEY8#)6E6 

SUBMAR 0.4750610 om00 
GUFIFACE OS12E47 om10 
SWIMMING 0.1WOE-24 0- 
lNn4L 0.1855E43 98.4a 
fWEsT. 0.9821 E.06 m 
\IEoET. 9.9814EQ6 * 0 5 2 8 0  
MEAT 9 1  392E.09 o.ooo1 
MILK 9.5732Ea o.ooa3 

TOTAL DOSE TO EACH ORGAN THROUGH ALl PAMAYS 

oBosuREMooE ANNW DosE(REMS) pER&HT OF TOTAL DOSE 

UPOSURE M O M  ANNUAL DOSE(REMS) PERCprr OF TOTAL DOSE 

ORGAN =(REw 
WBODY 0.T538EO1 
RM4R 0.7471 EO1 
ENDOST 0.8289E+oo 
THyRo(D 41836EU3 
BREsl 0.1637Ea 
.pw* 03185E+oo 
s w w  4187QE43 
INT WKL 
LNER 0.15nE42 
PANCREAS A1866E43 
KIDNEYS 0.1666Ea 

CONTRIBUTORS TO ORGAN DOSES 
PERCPCT 

2020 

ONUCUDE WBODY RMAR ENDOST THYROID BREAST VUL* S W U  INTWALL UMR PANCREAS 
KlMJplS 

ln230 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.am 
ANNUAL DOSES(REMS) 

NUCUE ORGAN OOSE MAXlMUM LocATloN 

TH-230 WBODY 0.T53BEQl 12 11 
Tu230 RM4R 0.7471EO1 12 11 
Tu230 ENDom 09289E+Oo 12 11 
TH-230 THYFtOID 0.1836EU3 12 11 
TH-230 BREAST 0.1637E43 12 11 
TH-230 wJL* 0.3185E+OO 12 11 
m-230 s w w  0.1879E43 12 11 
m-230 INT w w  02390E43 12 11 
TK230 U M R  0.1 m E 4 2  12 11 
in230 PANCREAS 0.1866E43 12 11 
TH-230 KIDNEYS 0.1866EQ3 12 11 

COLUMN #Iw 



Building 67 

Uranium-233 

020 

2.8 &,, 



&RAD1 w U C = ' U - Z n * , I # K ~ Y , ~ ~ l . O , R E L 1 0 . 0 2  LEYD 

U Q ) T  FV~50.0,0,50.0,F630.0,0,50.0,r)130,0,50 &€a 
AG DATA 

M; ARRAYS 
FILE 2 3 F M . D A T  
SKIP 5 
USER 
(1615) 
(W 10.0) 
PQpUuTlW ARRAY 
FIU 2IpQpA.DAl 
SKIP 3 
USER 
(8(19,1X)I 
COl lEYTS 
ACCIDEYT W U A R I O  FOR BLOC. 67 WITH la RELEASE 
DOSE ULQlLATED AT 1700 METERS. 
U.S. DOE FEED MATERIALS PR-TIW CENTER 

2020 

. .  .. . . . 
, .  . . -  
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0 i; C.6 <V c .  
21 >- 

1 
0 

0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 

0 

1 
0 
0 
0 
0 

1 
0 
0 

0 

SECTOR FRACTION OF TIME IN EACH STABILITY CLASS 
A e C D E F G 

1 
2 
3 
4 
5 
6. 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

0.0084 
0.0171 
0.0101 
0.0404 
0.0318 
0.0705 
0.4398 
0.0163 
0.0392 
0.0321 
0.0188 
0.01 57 
0.0439 
0.04 13 
0.031 1 
0.0446 

0.0055 0.0224 0.3792 0.4551 0.0928 0.0366 
O.oo00 0.0342 0.3576 0.4263 0.1136 0.0512 
0.0209 0.a310 0 3 1 9  0.3192 0.0629 0.1340 
0.0245 o.oO80 43575 42141 0.1383 0.1072 
0.0279 0.0240 o= a34a8 0.1416 o m 1  
OD106 O.Ml4 0.4f51 02692 0.0650 0.0635 
0.0148 0.0498 05888 0- 0.- 0.0692 
o.oo00 0.0431 0.5458 02595 0.0488 0.0666 
0.0173 0.0347 0.5479 02693 0.0523 0.- 
0.0438 0.0641 0.4973 0.1871 0.0937 0.0619 
0 . m  0.0625 0.3270 02292 0.1104 02146 
0.0156 0.0190 02887 02958 0.1391 0 2 6 1  
0 . W  0.- 0- 0.3187 0.1465 0.1390 
0.0208 0.0445 02368 0.3291 0.1892 0.1383 
0.0191 0.0502 02805 0.4527 0.0988 0 . m  
0.0265 0.0418 0.3585 0.4045 0.0829 0.0419 

FREWENClES OF WIND DIRECTIONS AND RECIPROCAL-AVERAGED WIND SPEEDS 

WIND TOWARD FEOUENCY WlND SPEEDS FOR EACH STABILITY CLASS 
(MmE=/=C) 

A B C O E F G  
I 
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2020 
0 

0 
1 
0 
0 

0 
0 

1 0.058 2s~ iai 2.00 1.88 1 .4  oar 0.77 
2 0.029 1.4 a00 1.10 in im 0.n 0.n 
8 0.016 0.77 an o.n 0.99 om on 0.n 
4 0.030 om 1.00 2.57 0.84 an an 0.n 
5 0.041 1.w is 0.n 1.07 om o.n o.n 
6 0.060 1.14 257 1.16 1.a 1.01 0.n an 
7 0.433 1.62 1.00 im is 101 an an 
8 0.030 0.n a00 217 ixa iao o.n an 
0 0.038 1.02 1.67 218 1.17 OS4 an 
10 0.066 1.35 1.w 1.48 1.m 1.07 041 an 
11 0.078 257 243 1.86 1.63 1.13 0 . n  W7 
12 0.W 1.4 z25 1.46 1 s  1.16 an 0.n 
13 0.108 1.86 203 2-43 1.62 121 0.n an 
14 0.103 1 . 9  1.06 1.60 1.30 1x13 at0 0.n 
15 0.120 1.82 201 233 1.44 1.14 0.82 an 
16 0.117 283 2.48 296 1.m 1 s  om 0.n 

FREQUENCIES OF WIND DIREcfK)Ns AND TRUEAVERAOE WIND SEEDS 
WlND DlRECTlONS ARE NUMBERED COUNTERCLOCKHnSE S T m  AT 1 FOR Dw: NORTH 

WIND TOWARD FREOUENCY WlNDspEEDsKwIEACHSTABtlcry CLASS 
. (METERs/sEc) 

A B C D E F G  

1 0.058 257 251 235 283 210 088 an 
2 0.029 1.98 a00 1.67 1.06 1.52 an 0.n 
3 0.016 o.n an o.n 1.34 0.m 0.n an 
4 0.020 1.13 is 2 s  am an an an 
6 0.041 1.45 2a 0.77 1.49 0.m an 0.77 
6 0.m 1.80 2.57 1.72 2.22 1 s  an an 
7 0.033 212 1 s  2.57 201 1.41 0.77 0.77 
8 0.030 0.n om ai 2.a in an an 
0 0.038 2.06 5QQ 234 271 1.67 1 s  0.n 
10 0.056 241 am as2 2 s  ise am an 
11 . 0.078 2s 271).>.263 246 166 an an 

-12 0.094 1.07 5bb .247 213 1 .n  an an 
13 0.108 263 2.00 357 276 2w a79 an 
14 0.103 2.53 2.57 2.32 2 s  1 s  0.82 an 
15 0.120 257 zv 3.10 2.22 1.72 0.02 o.n 
16 0.1 17 2.97 286 3.19 280 221 086 0.77 

0 
1 ESTIMATED RAMONUCUDE CONCENTRATIONS 
o m  NUCUDE AIRCONCEN DRYDEPRATE WETDEPRATE GNDDEPRATE EFFREL 
RATE 

WINDTOWARD DISTANCE 

0 

WIND DIRECTIONS ARE NUMBERED COUNTERCLOCKWISE STARnNG AT 1 FOR W E  NORTH 

W / W V  (pcI/m-/s) (pcI/w-/s) ea/cM-/s) (PcI/S) 

(Mm) 

1 1700 u233 t.OlE49 5.83E-11 1.M-11 7B3E-11 3.48E+o1 
1 le00 u233 9 s -  10 5.29E-11 1.12E-11 b e - 1  1 3.48€+01 
1 Po0 u233 7 . e - 1 0  4.4s-11 1.01E-11 5.43E-11 3.47E + 01 
1 22#) u233 6.54E-10 3.77E-11 0.1 SE-12 4.BBE-11 3.46E+01 
1 2500 u233 5.m-10 3.04E-11 8.m-12 364E-11 3.45E+01 
1 5ooo u233 1.m-10 1.04E-11 3.W-12 1.43511 3.37E+01 
2 17w u233 6.W-10 3.83E-11 791E-12 4.62E-11 1 M + 0 1  
2 1800 u233 6.03E-10 3.47E-11 7 . a - 1 2  42251 1 1.69E+o1 
2 Po0 u233 5.03E-10 =E-1 1 6.68E-12 3.56€-11 1.68E+o1 

2200 u233 4.28E-10 2.47E-11 6.W-12 3mE-11 1 .BE + 01 2 
2 2500 u233 3.45E- 10 1 B E - 1  1 5.31 E-12 2 s - 1 1  1.67E+Ol 
2 so00 u233 1.17E-10 6.74E-12 2 s - 1 2  9 s - 1 2  1.62E+O1 
3 1700 u233 5.10E-10 294E-11 5-E-12 3.46E-11 9.08E+oO 
3 1800 u233 4.62E-10 266E-11 4SE-12 3.leE-11 9.06E + 00 
3 aooo u233 3.84E-10 221E-11 4.44E-12 2 e - 1 1  9.01E +oO 
3 2200 u233 326E-10 1mE-11 4.03E-12 228E-11 8.99E+oO 

2500 u233 262f-10 1SlE-11 3.53E-12 186E-11 894E+oO 
*: i3Q 
J: t U L  2-90. 
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0 8.b i : 3.1 -.  . 
3 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 .  
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
0 
0 
0 
0 
0 
0 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 

IjS 

sa0 
1700 
1- 
aooo 
2200 
2soo 
yxx) 

1700 
1- 
2ooo 
ezoo 
2500 
sa0 
1100 
le00 
2Ooo 
2200 
2500 
so00 
1100 
le00 
aooo 
2200 
2500 
5mo 
1100 
le00 
aooo 
2200 
2so 
yxx) 
1700 
le00 
m 
2200 = 
so00 
1700 
le00 
aooo 
2aDo 
2500 
so00 
17W 
le00 
2mo 
2200 
2500 
so00 
1100 
le00 
2ooo 
2200 
2500 
5mo 
1700 
1800 
2mo 
2200 
2500 
5ooo 
1700 
1800 
2OOo 
2200 

u-2ss 
u233 
lc233 
u-233 
u233 
u233 
u a s  
lc233 
u.239 
u-233 
Lc239 
L).233 
u-233 
u-233 
rcm 
u233 
u-233 
u-233 
u233 
u-233 
rcm 
u233 
u233 
lM33 
u-233 
U233 
u233 
u233 
u233 
u-233 
w33 
u-233 
W33 
ua3 

.tce39 
u-233 

__ l m 3  

u233 
U233 
U233 
u233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 

8.6QE- 1 1 
7.m-10 
?.a€-10 
5.83E- 10 
4.w-10 
3.9BE-10 
131 E-IO 
1 N 0 8  
1.43€40 
l.leE00 
lOlE40 
8.W-10 
2.M-10 
l.lQEo0 
1 .oBE49 
&ME-IO 
7.63E-10 
6.1 3E-10 
206E-10 
6.48510 
5mE-10 
4.M-10 
4.1s-10 
3.34E-10 
1.1 1E-10 
6.38E- 10 
5.77E- 10 
4.80E-10 
4.08E-10 
32E-10 
1.09E-10 
5.56E-10 
5.m-10 
42lE-10 
3 .s -10  
uL9E-10 
0.w-11 
l.lTE49 
1.06E49 
0.m-10 
7.46E-10 
6.m-10 
2 m - 1 0  
276E49 
2 5 0 E a  
2.07E49 
1.76E49 
1.41 E49 
4.6 1 E- 10 
3.57E49 
323E49 
2.68E49 
227E49 
1 .ME49 
6.00E-10 
322E49 
291 E49 
242E49 
2.06E-09 
1 &E49 

3.36E49 
3.05E49 
2.53E49 
215E49 

5.49E-10 

5.ooE-12 
4.41E-11 
4.01E.11 
3-1 1 
2 s - 1 1  
2 s - 1 1  
7 s - 1 2  
0.0etE-11 
aaE-11 
6.6261 1 
5.m-11 
4 e - 1 1  
1 s - 1 1  
6ME-11 
6 . S - 1 1  
a l e - 1 1  
4 . s - 1 1  
3 . S - 1 1  
1.1eE-11 
3.t3E-11 
3.38E-11 
281E-11 
239E-11 
1 mE-11 
6 . S - 1 2  
3.67E-11 
3.m-11 
2TbE-11 
2 s - 1 1  
1.8QE-ll 
6 s - 1 2  
3.2oE-11 
2ooE-11 
242€-1v 
2-1 J 

1mE-12 
7XWE-12 

6&E-12 
5.m-12 
4.ToE-12 
2a€-12 
1dlE-11 
124511 
1,llE-11 
1mE-11 

4.16512 
1.52E-11 
1.43E-11 
l a € - 1 1  
1.m-11 
1mE-11 
495E-12 

7.84E-12 
7.W-12 
6.38E-12 
6.sQE-12 
271E-12 
&WE-12 
6.w-12 
U6E-12 
5.32E-12 
4.66E-12 
225512 
7.16E- 1 2 
6.75512 

a w e 1 2  

a m 4 2  

a s - 1 2  

5.62E-12 
6.7lE-11 
6.W-11 
5.m-11 
4 . s - 1 1  
3 . e - 1 1  
1.1s-11 
1SE-10 
1 .UE-10 
1.19E-10 
1.01E-10 
8.12€-11 
266E-11 
206E-10 
1.86E-10 
1.54E-10 
1.31 E-10 
1.05E-10 
3 . e - 1 1  
1mE-10 
1.68E-10 
1.39E-10 
1.1s-10 
9.51E-11 
3.16E-11 
1.94E-10 
1.75E- 10 
1.46E-10 
124E-10 

235E-12 
12s-11 
1.18E-11 
1 .06E-11 
Q.58E-12 
a4oE-12 
4.05E- 12 
1 .ME-1 1 
1B3E-11 
1.63E-11 
1.48E-11 
l a € - 1 1  
6.1 OE- 12 
239E-11 
USE-1 1 
201E-11 
162E-11 
1SE-11 
7.4%-12 
267E-11 
251E-11 
225E-11 
2WE-11 
l.78E-11 
8.5oE-12 
289E-11 
2725 1 1 
244E-11 
221E-11 

&00€-12 
6.17E-11 
4.7lE-11 
amE.11 
U E - 1 1  
2ME-11 
8.76E-12 
1mE-10 
0.-11 
7-1 1 
6aoE-11 
5 s - 1 1  
1 s - 1 1  
6 s - 1 1  
7mE-11 
a*-1 1 
556E-11 
43661 1 
1.6aE-11 
4 S - 1 1  
4.16E-11 
3blE-11 
3113E-11 
248E-11 
0.10E-12 
4 s - 1 1  
3 S - 1 1  
3 S - 1 1  
288E-11 
2 s - 1 1  

3 s - 1 1  
3.58€-11 
81)3E-ll 
261E-11 
2 1 4 3  1 
1-12 
?.%E-1 1 
7 s - 1 1  
6.1 1 E-1 1 
5 s - 1 1  
429E-11 
1.55E-11 
1.mE-10 
1.62E-10 
1 s - 1 0  
1.1BE-10 
Q.4lE-11 
327E-11 
230610 
2mE-10 
1.74E-10 
1.-10 
121 E-10 
4 s - 1 1  
21E-10 
1 s - 1 0  
1.62€-10 
1 s - 1 0  
1.1 3E-10 
4X)lE-11 
223E-10 
203E-10 
l.loE-10 
1.-10 

a s l ~ - 1 2  

am+oo 
1 . 1 s  + 01 
1.13€+01 
1.12€+01 
1.12€+01 
l . l lE+Ol 
l . m € + O l  
-+01 
2.31E+O1 
230€+01 
m + 0 1  
=+01 
2 . 1 s  +01 
3 . S  + 01 
358E+o1 
957E+o1 
3.56E+Ol 
355E+o1 
L46E+01 
1.@7€+01 
1.@7€+01 
l.OBE+Ol 
l # K + O l  
l.S5E+Ol 
l .m€+Ol  
l m E + O l  
l . m E + O l  
l.TeE+Ol 
l.tOE+Ol 
l.?aE+Ol 
1.73E+Ol 
2 2 7 E + O l  
m + 0 1  
226E+o1 
22BE+o1 
22sE+ol 
221E+01 
3.32E+01 
3.32€+01 
331E+01 
33oE+01 
329€+01 
32OE+01 
4.50€+01 
4 . M  + 01 
4.47E+01 
4.45€+01 
4.- + 01 
4=+01 
5.35€+01 
534E+o1 
5.31 E +01 
529E+01 
527E+01 
ao3E+01 
63BE+01 
627E+01 
624E+01 
623E+01 
620€+01 
5.98E+01 
SslE+Ol 
5.89E + 01 
5.86E+01 
5.85E+01 
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2020 
I 

14 
14 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 

1 
0 

2 m o U 2 3 3  1 .moo 0.06€-11 1.53E-11 l . l# - lO  6.82E+Ol 
# K K ) W  6.77E-10 3.325 1 1 0.20512 42%-11 I.mE+Ol 

9.01E-11 1aeE-10 7.1 1 E +01 1700 W 274EOO 1.wE.10 
1800 u.233 24aEoo 1.43E.10 2mE-11 l.7lE-10 7.1OE+O1 
2ooo u233 207Eoo 1.loE-10 2.64E-11 1 .a-10  7.07E + 01 
2200 u233 1 .ma 1.01 E-10 2.m-11 1 2 6 1 0  7.06E + 01 
2 m o u . 2 3 3  1.42500 8.1-11 202E-11 1112E-10 7.03E + 01 
w o o u . 2 3 3  4.0E-10 278€-11 0.74E-12 a 7 4 ~ - i  1 -+01 
1700 lJ-233 1- 1.loE-10 2.23E-11 1.33€-10 7-+01 
1600 ua3 1.74E08 1.ooE-10 211E-11 121 E-10 7.04E+Ol 
2 o o o u . 2 3 3  1.46EQO bJSE-11 1.M-11 1mE-10 7.02E+01 
2 2 o o u . 2 #  1 2- 7.1 1611 1.7lE-11 bd3E-11 7.OlE +01 
2 5 m u - 2 3 3  0 ~ 1 0  LnE-11 1 s - 1 1  75-11 w Q € + O l  
so00 u233 3 S 1 0  1 s - 1 1  7 s - 1 2  2bBE-11 684€+01 

GROUNDLEVEL W / O  VALUES FOR U233 AT VARIOUS DISTANCES N EACH COMPASS 

DISTANCE 
(METERS) 

0 
N N N W N W W W  w s w s w 6 s w  

1700 
1800 
2ooo 
2200 
2500 
5ooo 

0.16OEQ6 0.105E05 0.- 0.122€05 0949E05 Q187E46 0.102€05 0.101Eo5 
0.145E05 0.951Ea 0 . m -  0.111E05 O225E05 O.lTOE06 0.B25EO6 0011EO8 
0.121E05 0.793EO6 0.605EO8 001oEOc) 0.187E05 0.141E06 0.T70EO8 O . m E O 6  
0.103E05 0.676EO6 0.515EO6 0.781EO6 0.159E06 0.120E46 0.055EO8 O.WEO8 
0.832EO8 0.544EO8 0.41- 0.627EOB Ql27E05 0 . m -  0.5mOS 0.S18EO6 
O a E O 8  0.165EO8 0.137E- O m 4 6  0.419E06 O S 4 E 4 6  0.175EO8 0.172EOg 

0 
0 
0 

S S S E S E E S E E  ENE NE NNE 

17tX 0- 0.184E05 0.436E05 O.SO7E46 0.530E06 0.- -06 
1800 0.7mE08 0.167Ea 0.394€46 0.- 0.459E46 0 . e -  0- 0.27- 
Po0 0- 0.138E05 0.- 0.- 0.381E05 0 . s -  -05 
2200 o.sO!Ea o.llBE05 0.277Eo5 0 . 3 ~ 6 0 6  0.324E06 0.339Ea 02nEa aimE06 
2500 0.455EOS 0.948E- 0 s -  0288E05 -05 0 . m -  -06 0.151E06 
so00 a i w a  0.315~08 0.121~06 0945~06 0 8 6 ~ ~ 0 6  O . Q ~ O E ~  0 . 7 ~ 7 ~ 0 6  0 . ~ 0 6  

1 
0 CALCULAnoNSAREMAOEFORTHEMAMMWYDBOSEDHMVUXUL 

OPTIONS SUECTED FOR DOSE AND WAKE cALcuLATK)Ns 

TABLES FOR EACH NUWDE USrvJG DOSES BYORGAN AND PATHWAY AT EACH ENVlRONMENTAL LOCATION 

ENVlRONMEHTAL CQNENlRATK)E(S AND WME RATES BY MAN FOR EACH NUCUE ARE WRriTEN 

DOSE SUMMARY TABLES ARE PRINTED 
WORKlNG LEVELS ARE CKCULATED FOR Fw222 IF IT IS IN THE  SOURCE^ 
ORGAN NAMES ARE INPUT 

ARE OMTTTED. 

UNFORMATTED ON UFUT 25. 

1 
0 
0 
0 SUMMARYOFAREA suFI#xIFIMNG PIANT 
0 AREA NO.MEATNUM&S N O . M & K ~ l K €  FOODcRops WATERAREA POPULATloN 

0 COLUMN ROW 
0 

(SQUAREMETERS) 

1 1  0 0 O.o#K+oO 0 6489.0 
1 2  0 1 0.144E + 04 0 0.0 
1 3  0 1 0.133E+04 0 0.0 
1 4  1 2 0.461E+04 0 4 165.0 
1 5  2 ‘ 3  0.646E+04 0 346.0 
1 6  6 8 0.185E + 05 0 0.0 
1 7  8 12 0258E+05 0 0.0 
1 8  10 15 0332E+o5 0 01) 

F y i q  9 45 66 0.144€ + m 0 54740 
j 1 9 -  10 41 61 0.133E+m 0‘ 40800 2-9-F 



m/ 
0 

W8OoY 
RMAR 
ENDOST 
tHMIolD 
BFIEAST 
WL. 
s w w  
INT WALL 
LNER 
PANCREAS 
KlDNMS 

1 
o m  
WAKE 

0 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 

a136€+03 0266€0l 0.1 11 E+ 00 0.102E43 0-43 

o.-+oi aiii~+oo O.l67€+Oo ai- 0.415E09 
o.aQQE42 O . m a E 4 3  0.143E+Oo 0.131Ea 0364E43 
0.101E01 0.389€43 Oz?lE+Oo 0 e 4 3  O . H B f 3 S  

0.112€+04 0.38SE43 0.10lE+00 0.B31EoI 4251 E49 
O.oQsE+oO 030C)E43 o . e u 1  0.821Eol 0-43 
0.67QEOl ORWE01 0.880EOl 0-44 0.21oE43 

0273E+Oo O.loOE0l 0.84OE41 0 . w 4 4  021 1E43 

0.101EO1 0-43 O.QoaE01 0-04 01225E43 
aiotKoi - 0.730E41 OmbE44 0.163€43 

O.ln€+Ol O m # O l  OJlBE41 O . B U E 4 4  0-43 
C o N W m w r n S  AND WAKE RATES FoRlJ-233 
NRCONCEHTRATION Q R O U N D ~ ~  WGESTONWTAE 

0.101 E-14 
0.920€-15 
0 . e - 1 5  
0.OsIE-15 
0 . m - 1 5  
0.1 mE-15 
0.665E-15 
0.803E-15 
o m - 1 5  
04aE-15 
a915E-15 
0.117515 

- OdlOE-15 
0.462E-15 
0.384E-15 
0.326€-15 
01625-15 
0 . e - 1 6  
0 . m - 1 5  
0 . m - 1 5  
0.503€-15 
0 . e - 1 5  
0mE-15 
0.131E-15 
0.158E-14 
0.143E-14 
O.lleE-14 
0.101 E-1 4 
0.808E-15 
0.266E-15 
0.119E-14 
0.1oBE-14 
0.896E-15 
0.763E-15 
0.61 3E-15 
0206E- 1 5 
0 . e - 1 5  
0.587E-15 
0.488E-15 
0.415E-15 
0.334E-15 

0mE-10 
01D3E-10 
0.17lE-10 
0.148E-10 
0.121 E-10 
0.4s-11 
0.146E-10 
0.1%-10 
0.1 12E-10 
0.Q6SE-11 
0.7mE-11 
02Q4E-11 
0.1OoE-10 
0 . e - 1 1  
0 . e - 1 1  
0.t2DE-11 
0.588E-11 
021 1 E-1 1 
0.163E-10 
0.149E-10 
0.125E-10 
0.107E-10 
0.871E-11 
0309E-11 
0 . s - 1 0  
0 s - 1 0  
025oE-10 
0214E-10 
0.174E-10 
0.61451 1 
0264E-10 
0241 E-10 
0203E-10 
0.175E-10 
0.144E-10 
0.528E-11 
0.144E-10 
0.131E-10 
0.1 11E-10 
0.9555-1 1 
0.783E-11 

0.11*+m 
0.10BE+m 
001?E+01 
O.791E +01 
0.648E+Ol 
0241E+01 
0.- + 01 
0.712€+01 
0.602€+01 
obloE+Ol 
aIzsE+o1 
aisIE+ot 
ObBSE+Ol 
O.mE+Ol 
a448E+o1 
0.385E+Ol 
0 3 1 s  +01 
0.1 13E +01 
om4E+o1 
0.TgSE + 01 
0.667E + 01 
Q512E+o1 
0.466E + 01 
0.16s + 01 
0.176E+02 
0.160E+m 
0.134E+a2 
0.115E*m 
0-E + 01 
0 . w  + 01 
0.141E+02 
0.129E+02 
0.109E+02 
0.938E+Ol 
0 . 7 a  + 01 
0283E + 01 
o . m + 0 1  
0 . m  + 01 
0.583E+Ol 
0512€+01 
0.41*+ 01 

0.814E+01 
a738€+01 
0.61%€+01 
0.525E+Ol 
O.424E+Ol 
O.l ISE+Ol 
0.534E +01 
O.WE+Ol 
0.404E +01 
0914E+Ol 
02n€+01 
Q0)1€+00 
QHOE+Ol 
03?lE+01 
-+01 
0.262€+01 
021 1E+01 
0.6gBE+OO 
0.624E + 01 
0364E+Ol 
0.- + 01 
0.396E + 01 
0.31oE+01 
0.105€+01 
O.l27E+a2 
QllSE+02 
0951E+01 
0.8WE+Ol 
0.649E +01 
0213E+01 
0.%4E+01 
O.&ME+Ol 
0.72oE+Ol 
0.61ZE+Ol 
0.493E+Ol 
0.165€+01 
0.- +01 
0.471E + 01 
0.392E + 01 
0.334E+01 

7 9 3  



1 :  

2020 
7 
8 
8 
8 
8 
8 
8 
0 
0 
0 
0 
0 
0 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
13 
19 
13 
13 
19 
13 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 

. 16 
16 
16 
16 
16 
16 

0.1 11E-16 
0 . W - 1 6  
o m - 1 6  
0 . w - 1 6  
0.-16 
0,326E-16 
KlOoE-16 
0.568E-16 
0 . w - 1 6  
0.421 E.16 
O.956E-16 
02mE-16 
O m - 1 6  
Qll7E-14 
0.106E-14 
O.87E-15 
0.746E-15 
0 . e - 1 5  
0200€-15 
0276€-14 
0250E-14 
0207E-14 
0.176E-14 
0.141E-14 
0.46lE-15 
0.3nE-14 
0 s - 1 4  
O m - 1 4  
m - 1 4  
0.183E-14 
0 . e - 1 5  
0=-14 
0291E-14 
02-14 
0206E-14 
0.165€-14 
O H - 1 5  
0.3SE-14 
0-E-1 4 
0253E-14 
0215E-14 
0.173E-14 
o m - 1 5  
0274E-14 
0248E-14 
Q2ofE-14 
QI~BE-I~ 
ai$2~-14 
Q48M-15 
K l a - 1 4  
K174E-14 
0.145E-14 
0.12s-14 
0996E-15 
Q338E-15 

0287E-11 
a13aE-10 
ala€-10 
a106E-10 
QWOE-11 
are-1 1 
Q2dQE-11 
0.124€-10 
a 1  13E-10 
aobsE-11 
0.624€-11 

0251E-11 
0.251E-10 
ODE-10 
QlA3E-10 
0.168E-10 
0.13s-10 
0.-11 
O.se3E- 10 
Q511E-10 
0 . e - 1 0  
0.=-10 
02mE-10 
Qla3E-10 
0.724E-10 
0 . m -  10 
0549E-10 
K4ToE-10 
0.382510 
0.133E-10 
0 . e - 1 0  
ometE-10 
Oslo€-10 
Q138E-10 
ass6E-10 
arm-to 
a m - 1 0  
0.839E-10 
0.536E-10 
0.461E-10 
0.3nE-10 
0.134E-10 
0 . s - 1 0  
OSIE-10 
0.456E-10 
a3g3E-10 
0.321E-10 
0.1 18E-10 
K41oE-10 
Q382E-10 
0323E-10 
0 s - 1 0  
022BE-10 
0645E-11 

ammi 

0.1 WE +Ol 
0.737E+Ol 
0.67ai +01 
0.- + 01 
0.487E+Ol 
0.396E+Ol 
0.144E+O1 
OAUZ€+Ol 
0.- + 01 
0.51 lE+O1 
0.44lE +01 
0.S2f +01 
0 . 1 x  + 01 
0.13aE+aZ 
0.123E+aZ 
O.lmE+aZ 
0.888E+Ol 
K72SE+Ol 
0 2 6 s  + 01 
0301E+02 
02?4E+Oz 
022S€+aZ 
0.1o6E+aZ 
O.lSoE+Op 
0 ~ + 0 1  
0.388E+aZ 
0.352€+02 
02QIE+aZ 
0252E+aZ 
O m + =  
0.7lE + 01 
Q35BE+aZ 
Q32dE+ap 
4273E- 
-+m Q16SE+02 

0.133E+m 
a m + m  0.441€+ 01 
0378E+aZ -+a2 
0.342€+02 0245E+02 
O m + =  0203E+02 
0247E+aZ Ql73E+02 
OaDlE+aZ Q139E+02 
0.717E+O1 0.464E +01 
0.317E +aZ 
O S + =  QlQB€+02 
0244E+O 0.166€+02 
K21#+02 0.142€+02 
0.1=+02 0.114E+02 
OSlE+m 0385E+01 
O H + =  0.154E+02 
0205E+aZ Q14oE+02 
Ql73€+aZ O.l17E+02 
O.l4a€+aZ o.o62E+o1 
O.laE+aZ 0.8ooE+01 
0.452E+Ol O Z 2 E  + 01 

QlQlE+= .?--: 

0 
1 PERCPCT OF W BODY DOSE BY EACH PATHWAY 
0 NUCUM PAWAY DOSE(REMS) PERCENT OF TOTM P€RCENT OF DOSE FROM W NUCUDES 
0 

DIRECTIONS ARE NUMEED COUNTERCLOCWSE STARTING AT 1 FOR DUE NORTH 

u-233 SUBMAIR 0-E-11 0.00 100.00 
SURFACE 0.6491 E48 0.00 100.00 
SWIMMING 0.0000E+W 0.00 0.00 
HHAL 0.3873E02 99.97 100.00 

,-. INGEST. 0.1031Ea . 0.03 loom 
VEGET. 0.1015E05 0.03 *9&38 

,. . 
t .  c2l 



MEAT 0.1436Eoo *om a01 

1 
0 NUCUD€ 
0 

U233 

1 
0 NUCUDE 
0 

U233 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

NUCUE 

MBK O.lmSQ7 aoo 141 
PERCENTOFRMAA DOSEBVEACHPATHWAY 
PATHWAY =(REMS) m OF TOTAL RRC€NT OF OOSE F R W  W N M 6  

WBMAJR 0-E-11 0.00 100.00 
SURFACE 0.4W E48 am 1- 
SWlMMINQ o.ano€+00 o#) om 
EKUL alb32H# 'wA2 loo110 
WEST. 0.1231E46 5.12 1oOm 
M. 0.4162E46 bxwI 
MEAT 0.5690E-10 a00 a01 
MILK 0 . m 1  €OB am lbl 
PERENT~ENOOST DOSEBVEACHPATWAV 
PATHWAY -(REMS) P€RCENT OF TOTAL P€%€NT ff DOSE NUCLIDES 

SUBMAIR a - 1 1  0.00 loQ00 
SURFACE O.@75!iEOB a01 loQ00 
SWIMMING O.OOOOEt00 0.00 am 
H W  0.1231E43 01.88 loQ00 
INGEST. 0.6831 Eob a11 100.00 

M O R .  0.6524E06 5x13 *sa38 
MEAT O S 2 3 2 E U I  0.00 a01 
MILK o.rOe4Ea . 0.08 . 1.61 
P E R C E N T O F ~ O  OOSEBVEkcHPATHWAY 

P A M A V  DoSE(REMS) PERCENT OF TOTM PERcPcT OF DOSE FROM A l L  NUCUDES 

U233 SUBM AIR 0.4467E-11 0.00 100.00 
SURFACE 0-a 268 loQ00 
SWlMMtNG QOOOOE+00 0.00 om 
H W  W W  a45 100.00 
INGEST. 0.1508E.07 4.07 100.00 
MGR. 0.14(WEQI 4.79 
MEAT 0.210#-11 .am *om 

1 a l  MllK 02421E08 *om 
eERcENTOFBREAsT O O S € B Y W P A M A V  I_. 

NUCLIDE P A W A V  OOSE(RMs) PEFC€NTOFTOTK PO#=PCTOFOOSEFROMWNUCUDES 

U233 SUBM AIR 0 . m - 1 1  0.00 100.00 
SUPFACE 0.1287E.07 4.05 loQ00 
SWIMMING QOOOOEt00 0.00 0.00 
INWL 0-a 91 20 100.00 
INGEST. 0.1508Em 4.7s 100.00 

VEGEl. Q1484E47 4.67 *ma 
MEAT 021ooE-11 0.00 am 
MILK 02421E49 am 1.61 
PERcpn OF -. DOSE BV EADl P A W A Y  

NUCUDE PATHWAV DosE(REMS) PERCENTOFTOTAL P€RCENlOFDOSEFWMAlLNUCUD€S 

U233 SUBMAIR a 3 i 6 s ~ - i i  0.00 laO.00 
SUFFACE 0.5906EOB 0.00 lOM0 
SWlMMlNG O.oooW+00 a00 om 
H W  0.3213Eo1 100.00 loQ00 
INGEST. 0.1508E.07 0.00 100.00 
VEGET. 0.1484E.07 0.00 '96.38 
MEAT 021ooE-11 0.00 o m  
MILK 02421 E49 0.00 1.81 
PERCENTOFSWU DOSEBYEACHPATHWAY 

NUCUDE PATHWAV DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM ALL NUCUDES 

U233 SUBMAIR OrnE-11 0.00 1aO.00 
SURFACE 0.520BEa 0.02 100.00 
SWlMMlNG 0.0000E t 00 0.00 0.00 
HHAL 0-E44 9933 100.00 
WGEST. ~ O.lSSE.07 0.05 .100.00 * c  

295 



2020 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

NUCUE 

U233 

NUCUoE 

u-233 

NUCUD€ 

U233 

NUCtfOE 

u-233 

VEOO. 0.1511E47 . 0.06 . m a  
MEAT 02138E-11 0.00 0.01 
MIu< 0.246SE08 0.00 l A l  
P E X l M  OF LHT W A U o o 8 E  BY EACH PATWAY 

PATHWAY DosE(REMS) PERCENT OF TOTM PERCENT OF DOSE FROM ALL NUCLIDES 

SUBMUR 0.2765€-11 0.00 100aO 
SURF= 0.s134Ea a00 1- 
SWIMMINQ 0.0000E+00 0.00 Qoo 
HHAL O.lOlM46 33-53 100.00 
WEST. 0.383BE05 06.38 100.00 
VEQEr. 0.- ,6630 *ma8 
MEAT 0.S372E09 0.01 . 0.01 
MILK 0.61Q3E47 1.07 ' 1.61 
PERcPcl OF U M R  DOSE BY EACH PATHWAY 

PATHWAY -(REMS) PERCENT OF TOTAL PCRCEM OF DOSE moM ALL NUCUDES 

SUBMAIR 0-E-11 0.00 loA00 
SURFACE 0.5281EU8 1 .?I lOoA0 
SWlMMlNG 0.0000E+00 0.00 om 
HHAL 0.2892E08 W.41 100.00 
INGEST. 0.151 2E47 4.00 100.00 
WET. 0.1487EQI 460 *Q6.38 
MEAT 0.2104E-11 0.00 0.01 
MUX 02426E09 0.08 . 1.61 
PERC€NT Of PANCREAS OOSE BY UCH PATHWAY 

PATHWAY -(REMS) PERCENT OF TOTAL PERCENT OF OOSE FROM AU NUCUOES 

SUBMAIR 0.2303E-11 0.00 iwm 
SURFACE 0.4291EQB 1.40 100.00 
SWIMMING 0.0000E+00 0.00 0.00 
WHAL 0.288M06 n3.68 100.00 
UaEST. 0.1512E47 432 100.00 
m. 0.1487E47 484 08.38 
MEAT 0.2105E-11 *om 0.01 
lwaK 0.2427E09 0.m 1.61 
PERCEM OF KIDNEYS OOSE BY EACH P A W A Y  

PATHWAY DOSE(REMS) PERCENT OF TOTAL pE#;EM OF OOSE FROM M L  NUCUMS 

SUBM UR 
SUFIFACE 
SWlMMlNG 
HHAL 
WST. 

YEGET. 
MEAT 
MILK 

oa73E-11 
0.5354EQB 
0.0000E+00 

0.492OE01 
02S99Ea 
0.2557Ea 
0.3619Ea 

OA172E47 

0.00 

0.00 
0.01 

mm 
sa2 

.4.94 
.0.00 
a08 

100.00 

OIOO 
100.00 

100.00 
100.00 
m.38 
0.01 
1.61 

MposuREMooE 
SUBMAIR 
SUFIFACE 
SWlMMHG 
HHAL 
INGEST. 
VEGEI. 
MEAT 
MILK 

CONTRlBUTlON Of MPOSUE MOOES TO W BODY DOSES 

0.3483E-11 O.oo00 
0.6491 E48 0.- 
0.1 OOOE-24 011oOo 

ANNUAL DOSE(REMS) PERCPCTOFTOTALDOSE 

0.3873E42 899732 
0.1031E45 0.- 

.o.l015E05 ' 0.0262 
9.1436E49 ' o.oo00 

0.1656E47 o.om4 
DOSES COMRlBUTlON OF EXPOSURE MOOES TO R MAR 

ANNUAL DOSE(RuAs) PERCENT OF TOTAL DOSE 
0.26nE-11 O.oo00 
0.4951 E a  0.0589 
O.lO[x)E-24 O.oo00 

0.7832E05 94.8185 
0.4231 E46 5.1218 
P.4 1 @E46 8.0387 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

MEAT 
MILK 

DBOSURE MODE 
SUBM AIR 
SUFIFACE 
SWIMMINO 
HHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

MPOSWIEMOM: 
SUBM AIR 
SURFACE 
SWlMMUJG 
WHK. 
WEST. 
VECM. 
MEAT 
MILK 

DBOSUREMOOE 
SUBMAIR 
StlRFACE 
Swim 
H W  
WEST. 
VEGET. 
MEAT 
MILK 

MPOSURE MOOE 
SUBM AIR 
suRFAc€ 
SWIMMING 
HHAL 
INGEST. 

VEGEI. 
MEAT 
MILK 

DBOSURE MODE 
SUBM AIR 
SURFACE 
SWIMMING 
INHAL 
INGEST. 

VEGEI. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 

9 ~ - 1 0  a m  
PMSlE.08 . 0- 

C O N T W B W W W ~ M O D E S T O E N D O S T  
w w - 0  PERCeSTOFTUTMOOsE 

0.6I23E-11 0m00 
O.B765€48 o.oon 
0.10oOEd4 OAOOO 

0.123lHX3 94m 
Odb31lEa &lll? 
-4m6 * -  
Ps232Eo9 0 . m  

9.1064E- 0 . o w  
coHTWBLmoNOFMposuREMooESTO’THyRoID DOSES 

A N N W  DosE(R€MS) 
0.446?E-11 0.0014 
0.832s€- 28663 
O.loOoE44 0- 

PERCENT OF TOTAL OOSE 

0.2866Ea 02.4478 
0.1508E47 4- 
9.1 W E 4 7  4 . m  
92looE-11 0 . m  

9.2421 Eo9 0.0781 
C O M R I B L m O N O F M P O S W I E M O D E S T O ~  OOSES 

o.gso8E.11 0.- 
0.1207€47 4.0614 
O.loOoE44 QOOOO 

A N N W  DosE(R€MS) PERCENTOFTOTMOOSE 

0.2898Ea 91.1989 
0.1508E47 4.7m 

9 . 1  W E 4 7  . 4.6707 
921ooE-11 0 . m  

92421  E o 9  0.0762 
OOSES CONTRIBUTION OF MPOSUFIE WOES TO .puL* 

A N N w D O s E o  PBRCPCTOFTOTMDOSE 
0.31 WE-1 1 0- 
0.5905E08 QOOOO 
0.1 OOM-24 o#xK) 

0.3213EOl 99.9999 
0.1 508E-07 O.oo00 
9.1 WE47 o.oo00 
921ooE-11 . o.oo00 

92421 E49 o.oo00 
COMWBUTION OF MPOSURE MOOES TO S WALL DOSES 

0.27%€-11 O.oo00 
0.520E08 0.0182 
0.10ooE-24 O.oo00 

ANNUAL DOSE(REMS) P€X€NT OF TOTAL DOSE 

O B E - 0 4  99.Q280 
0.1536E47 0.0538 
9.1511EQI *oms 
92138E-11 0.oooo 
9.24ssE-09 . 0 . m  

CONTRIBUTION OF MPOSURE WOES TO INT W U  DOSES 
ANNUAL DosE(IEMS) 

027ssE-11 O.oo00 
OS134E08 0.- 
0.1OWE-24 O.oo00 

PERCENT OF TOTAL DOSE 

0.1949Ea 33.5335 
0.3858E05 66.3781 
9.3796Eo5 . 66.3034 
9.5372E49 0.0092 

9.6193E47 1.0654 
DOSES CONTRIBUlION OF EXPOSURE MODES TO UMR 

ANNUAL DOSE(REMS) PERC€NT OF TOTAL DOSE 
0-E-1 1 0- 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

SURFACE -1E40 1 . m  
6WlMMWQ 0.1WS24 0,- 
H W  0=- 93.4109 
WGEST. Ql612€47 4- 

VEOET. P.l#EQI 4- 
MEAT 99101E-11 0.0047 
MILK % 2 4 a E a  0.0784 

COFmuBUnONff -RE TO PANCFIUS DOSES 
DBOSUREMOOE ANNuALDOsE(REMS) PERCENl OF TOTAL DOSE 
SUBMAR w - 1 1  0.0007 
SURFACE 0.4291 €46 1- 
SWlMMHG 0.1W-24 0- 
H W  0-a Q9.m 
INGEST. aisizm 4.0176 
VEGET. 9.1487E-07 46319 
MEAT 921wE-11 . 0.0047 
MllK Pa27Ea 0.m 

mm w mwi~ MOOES TO mwms OOSES 
MPOSURE MODE ANNW =(REMS) PERCENT OF TOTAL DOSE 
SUBM AIR 0.2873E-11 0.0000 
SURFACE 0.5354E46 0X)m 
SWIMMING 0.1 OOOE-24 O.oo00 
INnAL 0.4820E44 M.9726 
INGEST. 02599E05 50171 
VEGEl. 92s!PE05 . 4- 
MEAT .0.3619€49 o.oO07 
MILK 9.4172E47 0.0806 

TOTAL DOSE TO EACH ORGAN THROUGH ALL PATHWAYS 
ORGAN DosE(RuIIS1 

WBOOY 0.3874€42 
RMAR 0.828M05 
ENDOST 0.1297Ea 
THYROID WlOoEoe 
0R€hsT 0 3 1 m o e  
.WL. 0.3213E41 
8 WML 0.2BSE44 
INT W W  0.5813Ea 
UVER 0.3096Ea 
PANCREAS 0.3OfsE46 
mwms 0.5181E44 

CONTRIBLJTTORSTOORGANDOSES 
PERCENT 

ONUCUM WBOOY RMAR ENDOST TmRolD BREAST 'PUL. SWALL I M W W  LIVER PANCREAS 
mmms 

U233 
1 
0 
0 

. O  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 0 0 . ~  100.oooo 100.0000 100.oooo 100.0000 100.oooo 1 0 0 . m  100.0000 100.0000 100.0000 100.oooo 
ANNWL wsES(REMs) 

NUCUDE ORGAN DOSE WWMUM LocAfloN 

U233 WBOOY 43814E42 12 11 
U233 RMAR 0.8260€a 12 11 
U233 ENOOST 0.1297E43 12 11 
U233 TmRolD 0.3100E46 12 11 
U233 BREAST 0.31T7E46 12 11 
U233 'PUL. 0.3213EOl 12 11 
U233 s w w  0 . M 4 4  12 11 
U233 INT WALL 0.5813Eo5 12 11 
U233 LMR 0.3096E06 12 11 
U-233 PANCREAS 0.3075E46 12 11 
U233 KIDNEYS 0.51 81 E44 12 11 

COLUMN Row 
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QpTlol 
& @ T I  00TIoy10,1,0,0,0,,0,0,0, 
L1-0, Y S l W  , YTTB. 1 ,mB=l, TSIIBD=l .O, C S F A C 4  .$ UY, 

WID YRL=7,YRU.16,lDItl=S0,200,S00,IU),l~,l~,~~, 
WID 

l b 0 0 , 1 5 0 0 , 1 ~ , 1 7 0 0 , 1 ~ , 2 ~ , 2 2 ~ , ~ 0 0 , ~  
P L W  RISE 

ILTEOQWOCIUI DATA ' 

L P L W  PR.O.0 &El0 

UQTE L1D~1000,RR=102,TA=28S.O LEYD 
PHYSICAL S T A a  DATA 
1 
U H Y S  PH=O.O &Em 

YlyD FREWEYCY DATA 
STAR 
#FAULT 
UDIO(UCLI0E  DATA 
3 

&AD1 WC.'lH-232', 1SUL.Y , ~ ~ l . O , R E L ~ 3 . 6  &Em 

At DATA 

Ac ARRAYS 
F ILE 23FARRm.DAT 
SXIP s 
USER 
(1615)  
(8F10.0) 
WPVUTIW A R M Y  
FlLL 2CPWA.DAT 
SKlP 3 
UKR 
(6(19,1X)) 
CO+QYTS 
ACCIDENT SCENARIO FOQ BLOC. 68 WITH 1OX RELEASE 
DOSE U L N U T E D  AT 1uw) STERS.  
U.S. DOE FEED MATERIALS PRODUCTIQI CENTER 

U G D T  FV=50.0,0,50.0, F8=50.0,0,50.0, Fl)r5O,O,sO &El0 
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OUTPUT OF r41RoosEPA COMPUTER COOE U $ $ $ b  

0 
0QTK)NsSELEcT~ 

RAMoNucuoE CONCENTRATIONS ARE LISTED FOR DtFECWN NdD USTANCE FROM FAcyrrv 
0 R A M 0 N u c U M : C O N C E N T P A T ~ U S T E D A R E ~ ~ A ~ V ~ S  

PLUME RISE IS COMPUTED FOR BUOYbNl PLUMES BY 8#oGs MuATK)Ns 
0 
1 
0 
0 
0 AVERAGE AIR EMPERAfuRE (DEG IQ m.0 
0 
0 IN STABlLlTY CUSS E 0.- 
0 W STABILlTY CLASS F 0.1m 
0 HSTABlLlTYCUSSG 0.1466 
0 RAJNFW RATE (CM/yEAFp 1a500 
0 HEIGHT W UD (MEERS) 1000 
0 NUMBER OF STACKS IN THE F'IANT 1 
0 
0 
0 STACK INFORMAllO?t 
0 
0 STACK NUMBER 
0 1 2 3 4 5 6  
0 HEIGHT (METERS) O.oo00 
0 MAMETER (METERS) O.oo00 
0 EFFwENl VELoclM (METERS/SEC) O.oo00 
0 RATE OF HEAT EMISSION (CAL/SECONO) O.OOE+#) 
1 RELEASE RATES FOR RADK)NUCUMS 
0 STACK NUCLIDE FIELUSE RATE 

0 

1 PUIMEDEpLmolJANDDEposmoNPARAMETWS 
0 NUCLIDE W W T A T O N M  OtPOSmONVELOCllY WVEMSW EFFEC17vEDECAYcoN8fANT 

FKLvaoarY CoDFlclEJm NPWME 

METEOCIOLOOlCAL AND PUNT INFORMATION SuPpllED TO 

AMRAGE VERT'CU TEMPERATURE GRADIENT OF THE AIR (DE0 K/METER) 

(CUWES/YEM) 

1 m232 0.360E+Ol 

(METERs/sEc) (MmRs/sEc) (v=) (PER DAY) 
0 

1 
0 
0 SECTOR FRACTION OF TIME IN EACH STABluTy CLASS 
0 A B C D E F G 
0 

TK232 0.WO O.OOO58 0.341 E46 O . o o o E + ~  
FREQUENCY OF ATMOSPHDPC STABIUlY CUSSES FOR EACH MFIECTK)N 

1 0.0084 0.0055 0.0224 0.3792 0.4551 0.0928 0.- 
2 0.0171 O.oo00 0.0342 0.3576 0.4263 0.1136 0.0612 
3 0.0101 0.0209 0.0310 03919 0.3192 0.0629 0.1340 
4 0.0104 0.0245 0.O080 0.3515 02441 0.1383 0.1072 
5 0.0318 0.0279 0.0240 02989 0.3D28 0.1076 0.2071 
6 0.0705 0.0108 0.0514 0.4737 02682 0.- 0.- 
7 0.0398 0.0149 0.- 05888 02077 0.- 0.0692 
8 0.0163 o.oo00 0.0431 0.5458 02595 0.0488 0.0866 
9 0.4392 0.0173 0.0347 0.5479 02663 0.0523 0.0392 
10 0.0321 0.0438 0.0641 0.4973 0.1871 0.0937 0.0819 

12 0.0157 0.0156 0.0190 02887 02958 0.1391 02261 
13 0.0439 0.0251 0.0363 029W 03187 0.1465 0.1390 
14 0.0413 0.0208 0.0445 02368 O a 1  0.1892 0.1383 
15 0.0311 0.0191 0.0542 02805 0.4527 0.0988 0.0677 
16 0.0446 0.0265 0.0418 03585 0.4045 0.0823 0.0419 

11 0 . 0 1 ~  0 . m  0.0625 0.3210 022~2 0.1104 02146 

1 
0 
0 WIND TOWARD FREOUENCV WlND SPEEDS FOR EACH STABlW CLASS 

0 

FREQUENCIES OF WlND DIRECTIONS AND REClPROCAl-AVERAGED WlND SPEEDS 

(METERS/SEC\ 
A 8 d D ' E  F G 
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0 

1 0.060 2.57 1.31 2.00 1.M 1.10 0.81 0.n 

3 0.016 0.n an 0.77 0.98 0.63 0.n 0.n 

5 0.041 1.06 1.32 0.77 1.07 0.83 0.n an 

7 a033 1.62 1m l a 6  laa 101 an an 
8 0.430 0.n m 2 1 7  1.58 l a  an an 
0 0.436 1.92 2.66 1.67 2.18 1.17 O S 4  0.n 

1 1  0.070 257 243 1.86 1.63 1.13 an 0.n 

2 am 1 . 4  0.00 1 . 1 ~  i r r  im o.n 0.n 

4 0.w odo im 257 om o.n 0.77 0.77 

6 0.060 1.14 2.m 1.16 1 . ~ 2  1.01 o.n o.n 

10 0.066 i s  1.m 1 . 4  i m  1.07 0.81 an 
12 0.094 1.45 22s 1.4 i m  1.16 o.n an 
13 0.108 1.88 2a3 243 1.62 121 0.m an 

16 0.117 283 249 1.92 i s  om an 

14 O.lQ3 1.59 1- 1.60 130 1113 0.m 0.77 
I6 0 . m  1.82 u)l 2.33 1.44 1.14 0.82 0.n 

0 
1 
0 
0 WIND TOWAR0 FR€wpK=y WIND SPEEDS FOR EACH STABILKY CLASS 

0 A B C D E F G  
0 

WIND DIRECTIONS EJIE NUMBEREO C O U N T ~ S E  S'TARTlNQ AT 1 FOR DUE NORTH 
FRMUENUES OF W D  DIRECTIONS AND TRUEAVERGE W D  SPEEDS 

IMElERS/S€C) 

1 0.058 257 257 2.35 283 218 0.88 0.n 
2 0.- i s e  0.00 i m  im 1 . y  an an 
3 0.0 16 0 . n  o.n 0.77 1 3  0.95 an an 
4 0.020 1.13 1.36 257 am 0.n o.n an 
5 0.041 1.45 206 0.77 1.49 0.96 0.77 an 
6 0.060 1 . 8 ~  2s 1.72 222 ia an an 
7 0.033 212 1.36 257 201 1.41 0.n 0.n 
8 0.030 0.n 0.00 2.81 223 1.15 0.n an 
0 om8 ~ Q O  501 234 271 im ia an 
10 4056 241 a10 2.52 2s2 1.99 om 0.77 

4078 257 278 2.63 216 1 . a  an an 
am im 247 273 1.77 an an 

1 1  
12 
13 0.108 283 2.8s an 278 203 am an 
14 0.103 253 257 2.32 238 1.56 0.82 an 
15 0.120 257 257 3.10 222 1.72 0.92 0.77 
16 0.117 297 206 3.19 Ur) 227 0110 an 

_ _  _ _  

0 
1 ESTIMATED RAWONUCUDE CONCEMRATlONS 
0 A R E A  NUCUE A I R C O N E N  DFIYDEPRATE Wl3DEPRATE GNDDEPRATE EFFREL 
RATE 

WINDTOWARD DISTANCE 

WIND DIRECTIONS AFE NUMBERED COUNTERcLocI(wISE STARTING AT 1 FOCI W E  NORTH 

(pcI/cM..3) (pCI /cMWS) (PcI/~. .2/S) W/Wr/S) (Pcl/S) 

0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 

TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
Tu232 
Tm32 
TH-232 
TH-232 

TH-232 
TK232 
TU232 
m232 
m232 

in232 

288E47 
W E 4 7  
225E47 
lS7EU7 
l e 4 7  
1.66E47 
1 x 4 7  
1.18E47 
9.49Ea 
3.24E-08 
169E47 
1.67E47 
1.48E47 
12SE47 
1 x 4 7  
1XISE47 
9Xl6Ea 

1 .e46 
1 .=a 
1.30€46 
1.13Eoe 
1.05E46 
9.53Eo8 
7 s -  
6.78E49 
5.46Eo8 
1.87E49 
1 .WE46 
9.6OEo9 
8.52E49 
7.44E49 
6.69E49 
625E08 
5.21E49 

283Ee 
2 6 2 E a  
2 u € a  
225EQB 
21s- 
2 0 2 E a  
162E49 
1.65E49 
1.44Eo8 
71)lE-10 
l.88€49 
1.74E09 
1.62Eo8 
1.49E09 
1.42!€49 
134E09 
l S 0 8  

1m-08 
1 .ma 
lSE-08 
1.36E-08 
126E-08 
l.lsE-08 
0.m- 
b e 4 9  
6.QlEOO 
251Eo9 
15-08 
1.13E-08 
1.01 E a  
893E49 
U l E O B  
758E08 
6.41E40 

6.31 E+ (13 
6.3OE+03 
628E+03 
627E+W 
627E+W 
6.26E+03 
624E + 03 
623E+03 
621E+03 
6.07E+03 
3.07E+03 
3.06E + 03 
3.05E+03 
3 . M + a 3  
3.04E + 03 
3-04E+03 
3mE+a3 
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( J : ; ? i 6 ‘  
“ 2  

2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
8 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
6 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 

2200 
2500 
#)o 

1300 
1400 
1500 
1625 
1700 
1m’ 
a#x, 
2200 
2500 
so00 
1300 
1400 
ls00 
1825 
1700 
1800 
aooo 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
1700 
1800 
a#x, 
2200 
2500 
5ooo 
1300 
1400 
1500 
1625 
1700 
le00 
2ooo 
22#) 
2500 
so00 
1300 
1400 
1500 
1825 
1700 
le00 
2OOo 
2200 
2500 
so00 
1300 
1400 
1500 
1825 
1100 
1800 
2ooo 
2200 
2500 
xxx) 
1300 
1400 

lH-232 
ln-232 
fK?91 
ma32 
fK232 
lH-232 
fK232 

Twa2 
TWa2 
lH-232 
Twa2 
lH-232 
TK231 
TH-232 
Ti+232 
TH-232 
lH-232 
lH-232 
ma2 
Tu232 
TH-232 
m232 
TH-232 
TWa2 
Tu232 
TH-232 
w-232 
lWa2 
TH-232 
m232 
TH-232 
Tn232 
lH-232 
fK232 
T H a 2  
TH-232 
TH-232 
n+232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
m232 
w232 
TH-232 
TH-232 
TH-232 
ma2 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
fK232 
TH-232 
TH-232 
TK232 
TH-232 
TH-232 
TK232 
TK232 

7.7lE46 
621 E a  
2 1 1 E a  
1.46E-m 
12OE47 
1.14E47 
O.WE46 
9 . 1 8 E a  
6.32€40 
6.91E40 
S m E 4 6  
4.72€40 
l S 4 0  
224E47 
(.%E47 
1 .?a47 
1SlHn 
1.4E-m 
I S 4 7  
1.05€47 
8.92E-06 
l.leE40 
23BEQB 
4.s5E47 
4xKK47 
3.53Em 
bOBE47 
uwE47 
2m47 
213E47 
101 E47 
l.ISE47 
4.?6€46 
S.3u307 
2mU7 
2AsHn 
2.31 E47 
214E47 
1.04E47 
1 d l  E47 
1.37E47 
l.loE47 
3.m- 
1 S Q I  
1 .aEm 
1 . e 4 7  
126E47 
l.lTE47 
1.06E47 
&?E46 
7.48E46 
6.01 E40 
2ooE08 
1.83E47 
1.61E47 
1.42E47 
124EQI 
1.1sE47 
1 .WE47 
8.64E.08 
7.35E.08 
S.QlE.08 
1 .%Ea 
1 S E 4 7  
1.40E47 

L !  

4.44E40 
3bsE40 
131E40 

7AlE40 
&WE40 
bfZE40 
6.29€00 
4.foEoo 
598E40 

272E00 
O.OlE-10 
12Ea 
1 . 1 3 E a  
O S 4 0  
b7oE49 
bo5Eo9 
7 a E 4 0  
bO4EoD 
S13E40 
4.12EoO 
1.36E49 
2-46 
-48 
203Ea 
1.77EOB 
1 .WE46 
1 .ea 
123E-00 
1.04E48 
8.37E49 
2=49 
1 S S E a  
1 .m46 
l S 4 6  
1 s -  
123E46 
1.12€46 
02BE09 
TgOE49 
6.36Eo9 
213E49 
1.07Ea 
0.39E49 
8.32€49 
?=E49 
6.71E49 
6.oBE49 
5.W- 
43oE49 
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0.136E+04 
O.SOlE+ 03 
021#+04 
0.186€+04 
0.166€+04 
0.1465+04 
0.136E +04 
0.124E+04 
0.105E+04 
0#)4E+03 
0.74OE+03 
O27lE+OQ 
020E+04 
0.179€+04 
0.159E+04 
0.140€+04 
O.l3OE+(w 
O.l19E+04 
0.999E+03 
0.860€+03 
0.7WE+03 
0255E+03 
O.lTOE+04 
O.lSQE+04 
4143E+04 
0.126E+04 
O.l17E+04 
0.1m+04 
O.Q03E+03 
O . R 9 € + 0 3  
0.640€+03 
0238E+03 
0.368E + 04 
0.326E+04 
0291E+04 
0.256E + 04 
0238E+04 
0217E+w 
0.182E + 04 
0.151E +04 
0.128E+04 

2020 

QllL+Ol  
0.102E+04 
0.643€*03 
QtlbE+03 
O . m E t 0 3  
0.1m€+03 
0.368E+01 
0321E+O) 
02WE+04 
0247E+04 
4228E+04 
Q207E+04 
O.l7lE+04 
0.146EtOI 
O.l17E+OI 
0.3M€+03 
0273€+04 
0.24oE+OI 
0213E+04 
0.185E*04 
0.172€+04 
0.158Et04 
Q13oE+04 
QllOE+ol 
O . ( u M + 0 3  
0.297E+03 
0.149E+04 
0.131 E + 04 
Q118Et04 
0.101E+W 
OS37€+03  
Q818E+Q3 
Q7mE+Q3 
0-+03 
0.483E+03 
QlgoE+03 
Ql47E+04 

Ql14€+04 
Q998E+03 
0922E+03 
0.835€+03 
0.694E+m 
0580E+03 
0.475€+03 
Q158E+03 
o . tm+04 
0.1 12E+W 
Q995E+a3 
-+03 
01104E+03 
O.t29E+03 
0.60BE+03 
Od18E+03 
0.417€+03 
0.141E+03 
O S 9 € + 0 4  
0236E+04 
0208E+04 
0.182€+04 
0.169E+04 
0.153E+04 
O . l r n + 0 4  

aizgE+o) 

b 



f + ;  ’ 1:: 

10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

#)[K) 
1300 
1400 
1- 
1628 
1700 
1- 
moo 
am 
2500 
mw 
1300 
1100 
1500 
1625 
17W 
1800 
2ooo 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
17W 
1800 
2ooo 
2200 
2500 
so00 
1300 
1400 
1500 
1- 
1100 
le00 
aooo 
zoo 
2500 
so00 
1300 
1400 
1500 
1625 
1100 
le00 
aooo 
zoo 
2500 
so00 
1300 
1400 
ls00 
1625 
1100 
le00 
2ooo 
2200 
2500 
so00 

QSOE-19 
0 . m - 1 2  
0.7wE.12 
0.818E-12 
0 . w - 1 2  
0 . m - 1 2  
0.150E-12 
QSIZE-12 
0316E-12 
4254E-12 
0.630E-19 
0.103E-11 
OmE-12 
0.799E-12 
0.60BE-12 
0.-12 
QsB2E-12 
0.482E-12 
0.-E-12 
0.32s-12 
0.1-12 
0.W4E-12 
OJ12E-12 
0.718E-12 
0.-12 
Q5ToE-12 
0.514E-12 
0.435E-12 
0.370612 
o m - 1 2  
0.980E-13 
0.965E-12 
Q8uK-12 
47SlE-12 

o.eoaE-12 
0.548512 
0.455612 
0367E-12 
0.311E-12 
0.1-12 
0.781E-12 
0.68E-12 
0.61E-12 
0 . s - 1 2  
0.493E-12 
4447E-12 
0.373E-12 
0.31TE-12 
0156E-12 
0.064E-13 
0.546E-12 
4481E-12 
0.4-12 
0 . m - 1 2  
0 3 s - 1 2  
0313E-12 
0261E-12 
o m - 1 2  
0.179E-12 

a e s s 1 2  

4883E00 
O . l a # X ?  
0.141E47 
0.12Sm7 
O.lOoE47 
0.101E47 
0.Q20EoB 
0.760E48 
0.888E48 
0.534EoB 
0.1wE40 
0-47 
0.18lE47 
0.16lE47 
0.141E47 
0.130€47 
0.1 (BE47 
Aotf9EoB 
O&IE48 
0 . m -  

O.ls8E47 
QleeE47 
0.14aE47 
0.13oE47 
0.120EQI 
QlODE47 
w18EoB 
0.788EoB 
0.641EoB 
0.228EoB 
0.1 WE47 
0.174EQ7 

- 0.156E41 
._ 4136€47 

- a r m  
0.11sE47 
0-a 
OB29EoB 
0.6ZiEoB 
0241 E46 
0.1 64E47 
0.146E47 
413OE47 
0.115E47 
0.107Em 
49r3EoB 
0.821EoB 
0.7WEoB 
051OEoB 
0212EoB 
0.1 l e 4 7  
0.103E47 
092oE08 
OBlOEoB 
0.754E08 
0.688E48 
0.582E48 
0.501E48 
0.411E48 

0.609E-13 0.152EQa 

0.464€+43 
0.83S+01 
0.739€+04 
0.-+04 
O.sr4E + 04 
O.S32€+04 
0.464€+0) 
0.404Et01 
0.346E+01 
0281E+04 
O.Q?4E + 03 
O.lm€+rn 
0-861E+04 
0.644E+04 
0.739E+O) 
O ~ + o I  
0.-+04 
0.520Et01 
O.US€+W 
0.361E+01 
0.12sE+04 
O.M?E+W 
0.8?2E+04 
O.TnK+OI 
0.681 E+04 
0.632€+04 
O.S7SE+01 
0.482€+04 
0.41 4€ +oI 
0.337E+Ol 
O.l20E+04 
0.104E+05 
O.QlsE+OI 
OBlSE+oI 
O.?lsE+04 
0.664E+O) 
0.WE + 04 
0.507E+W 
0.435E+04 
0.355E+OI 
0.1m+04 
0.864E+(W 
0.=+04 
0.684E+04 
0.-+01 
O.S6UE+04 
0.51 lE+04 
O.OlE+O) 
0371E+04 
O.rwE+04 
O.lllE+W 
0.609E+OI 
0.540€+04 
0.483E+04 
0.426€+04 
0.396E+04 
0.362E+04 
0.3SE+W 
0.263E+04 
0.216E+04 
0.799€+03 

4 .  

0 
1 PERCENT OF W BODY DOSE BY EACH PATHWAY 
0 NUCLIDE PATHWAY DOSE(REMS) PERCENT OF TOTAL P€XENT OF DOSE FROM W NUCUDES 

DIRECTIONS ARE NUMBERED CWFmRCLOCKWlSE STARTING AT 1 FOR DUE NORTH 

.. . .  

311 



2020 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

TK231 8uBMAIR 0.T38oEOo 0.00 100m 
SUFIFACE O.l080E* 0.00 100.00 
GHnMMINa 0.0000Et00 0.00 0.00 
INWL 0.%24E t 01 a0.m 1- 
HOEST. 02@40€01 0.31 100.00 
VEm. 0-41 0.31 *98.@3 
MEAT 0.417SE46 0.00 0.01 
hulK 0.171oE04 *am 
PERCENTOFRMAR DOSEBYEACHPATHWAY * -  \ 

NUCUDE PAMAY DOSE(REMS) P€RCENTffTOTM poIcpnOFoosEFRoMAuNucuoES 

TH-232 SUBMAIR 0.1017EQO 0.00 100.00 
SURFACE 0.91 UE48 0.00 100.00 
SWIMMING 0.0000Et00 0.00 0.00 
WHAL 0.1226E+02 m s  100.00 
INGEST. 0.5913EOl 0.48 loQ00 

MEAT 0.838OE45 0.00 w1 
MILK 0.3451 E 0 4  0.00 *om 
PERCENT OF ENDOST DOSE BY EACH PATHAY 

MGET. 0.5908E01 0.48 msa 

NUCUE PATHWAY DOSE(REMS) PERCENT ff TOTM PERCENT OF DOSE FROM W NUCLIDES 

TH-232 WBMAJR 0.1074Ea 0.00 100.00 
SURFACE 09446EUS 0.00 100.00 
SWlMMiNG 0.0000E+00 0.00 0.00 
LNw 0.1532E+03 m.52 100.00 
INGEST. 0.7391 E t 00 0.48 100.00 
EGO. 0.T385E+00 0.48 99.m 
MEAT 0.1018Ea 0.00 a01 
MfLK 0.4313Ea 0.00 -0.a 
PERCENT OF THYROID OOSE BY EACH PATHWAY 

NVCUDE PATHWAY DOSE(REMS) PERCEHl OFTOTAL PERCENT ff DOSE FROM W NUCUES 

TH-232 SUBMAIR 0.9155Eo9 0.00 100.00 
sucIFA# O.ZOWE.05 Qol 100.00 
SwIMMwa 0.0000E+00 0.00 0.00 
mw 0.1039E01 99.73 loon, 
WGEST. 0.4834EW 428 loon, 
VEGEI. 0.4830E04 026 .sag3 
MEAT 0.6851 E48 0.00 0.01 
MILK O a 1 E 4 7  0.00 0.08 
PERCEHTOFBREAST DOSEBYEACHPAWAY 
PATHWAY =(REMS) PERCENTOFTOTAL PERCENTOF OSEFROMUNUCUDES 

TH-232 SUBMAIR 020EiE48 0.00 
SUPFACE 0.4TooEU5 0.02 
SWIMMING 0.0000E+00 0.00 
WHAL O.lSeoE01 99.7 1 
INGEST. O M 0 4  an 

VEGET. 0.5024E44 027 
MEAT 0.7126E- *om 
MRK 02934647 0.00 
PERCENT OF TUL* DOSE BY EAM PAWAY 

100.00 

0.00 
100.00 

loon, 
100.00 
9953 
0.01 

* o m  
N U W E  PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM ALL NUCUES 

TH-232 SUBMAIR 0.6166E49 0.00 100.00 
SURFACE 0.1404E05 0.00 100.00 
SWlMMlNG 0.0000E+00 0.00 0.00 
HHAL 02882E+02 100.00 100.00 
INGEST. 0.4996E04 0.00 100.00 

MGET. 0.4992EW 0.00 *99m 
MEAT 0.7081 E43 0.00 0.01 
MILK 02916EU7 . a00 0.06 

1 PERCENT OF S WALL DOSE BY PAMAY 
0 NLCLlDE PATHWAY DOSE(REMS) PEFCENTOFTOTM PERCPCTOFDOSEFRL)MALLNUCUDES 

31 2 



1 
0 
0 

1 
0 
0 

1 
.O 
0-  

1 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

m u R E  MOM 
SUBM AIR 
SURFACE ' 

SWlMMlNG 
I N W  
INGEST. 

MGET. 
MEAT 
MILK 

MPOSUFIE MOOE 

sueMUR OblSEQO 0.00 100.00 
SURF= 0.1 1nKa 0.01 100.00 
8wIMMlNQ 0.OOOOE400 0.00 Om 
NHAL 0.1084E01 98.42 100.00 
INGEST. O.dltbE44 0 . 9  100.00 

VEQET. 0.6174E44 0.67 *m.w 
MEAT 0.8787Ea 0.00 *om 
PERCENT OF LHT WALL DOSE BY EK;H PATHWAY 
MILK 0-47 * m  om 
PATHWAY DOSE(REMS) PERCENT OF TOTAL pE#;EHT o f  OOSE FROM ALL NUCLIDES 

SUBMAIR 0.485aEOo 0.00 100.00 
SURFACE 0.1106E06 0.01 100.00 
SWIMMINO 0.0000E+00 0.00 Qoo 
EWAL a i ieoi  me6 100.00 
HOEST. 49107E43 1-34 1W.w 

MEAT 0.1305EQB 0.00 0.01 
MILK 0.5373E46 0.00 0.a 
PERCENTOFLNER OOSEBYEACHPATHWAY 

VEGET. O.B200€43 7.34 *m.w 

PATHWAY DOSE-) PERCENT OF TOTM P€RENl OF DOSE FROM ALL NUCLIDES 

SUBMAIR OS18EQO 0.00 100.00 - 
SUffxE 0.1233Eo5 0.00 100.00 
SWIMMINO 0.0000E+00 0.00 0.00 
HHAL 0.6669EO1 99.89 100.00 
HGEST. 0205OE-03 0.31 100.00 
VEGET. 02040E43 0.31 *m.W 
MEAT 0-47 0.00 0.01 
M U  0.1196E~ a00 0.08 
PERCENT OF PANCREAS DOSE BY EACH PATHWAY 
P A M A Y  DosE(REMS) PERC€Nl OF TOT& PERCENf OF DOSE FRCMA ALL NUCUMS 

-AIR 0.sIL3oEo9 0.00 100.00 
W A C €  O b t l Q M 6  0.01 - 100.00 
W M N G  O.aY3OE+00 0.00 Qoo 
HHAL 0.1088E01 99.n 100.00 

VEGET. 024WE44 023 *m.W 
MEAT 0.3S2Ea 0.00 0.01 
MILK 0.1442€47 0.00 0.06 
PERCENT OF KIDNEYS DOSE BY EACH PATHWAY 

PATHWAY DOSE(R€MS) PERCENT OFTOTAL PERCENT OF DOSE FROM ALL NUCUDES 

WEST. 02471 E44 0.a ioom 

SUBMAIR 0.57Q2E49 
S U f f x €  0.1318E06 
SWIMMING O.OWOE+00 
wn4L O.lOBBE01 
WEST. 02441 E44 

VEGR. 02-44 
MEAT 03459Ea 
MILK 0.1424E47 

0.00 

0.00 
0.01 

99.76 
022 
022 
0.00 

0.00 

lW.W 

a00 
100.00 

100.w. 

* m a  
lW.W 

001 
*om 

CON?NBCmONOFDBOSUFIEMODESTOWBOOY OOSES 

0.738OE09 QOOOO 
0.168oE05 0.oooo 
0.1WOE-24 0.oooo 

O.S524E+01 Q9.to917 
02946EOl 0- 
T ) M E O l  03081 
94175EU5 * o m 0 0  

O.lllQE44 om02 
COMRlBUTlONOFMPOSUREMOOESTORMAR UOSES 

ANNW DOSE(REMS) PERENTOFTOTALDOSE 

~ ~ D o s E ( R E M S )  PERC€NTOFTOTALDOSE 

313 



2020 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

WBMLJR 
SURFACE 
SWlMMlNO 
WHAL 
INGEST. 

E O E T .  
MEAT 
M U  

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AJR 
SURFACE 
SWlMMUJG 
HHAL 
INGEST. 

E G O .  
MEAT 
MILK 

MPOSURE MODE 
SUBM AJR 
SURFXE 
SWIMMING 
HHAL 
WEST. 
EGO. , 
MEAT 
MILK 

DBOSURE MOM 
SUBM AIR 
SURFACE 
SWlMMlNG 
NHAL 
INGEST. 
M G n .  
MEAT 
MILK 

DBOSURE M O M  
SUBM AIR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

EXPOSURE MODE 
SUBM AIR 
SURFACE 
SWIMMING 
I N W  

0.401 Eo0 04000 
0 0 1 4 U i a  0.0000 
0.10ooE-24 OmOD 

0.122uE+Q 885198 
omixoi 0.w1 
9.5ooBEo1 0.4fo7 
9.83mE46 aoool 

-1- O n m n  
CONTMB~OFMPOsUF\EMOOESTOENDOST #)8Es 

0.1074€a O m  
02-46 0.0000 
0.10ooE-24 0m00 

ANNuALDOsE(REMS) PERCENTOFTOTALDOSE 

0.1532E+a maim 
0.7381E +oo 0.4801 
qf363E+oo 0.4797 
Q1048EQI) o m 1  

9.4313Eo9 o.ooo3 
CONTRBCmONOFMPOSUREMOMSTOTHYROY) OOSES 

OS155E4Q 04000 
001 13 

0.1OOOE-24 O.oo00 

ANNW DOSE(REMS) PERCEHTOFTOTKDOSE 

0.1839Eo1 00.7268 
0.1834E44 02622 
9.483oE44 o n  
QBIUlEOB o.oo00 

Q2021Hn * o . o o a  
CONTWBCmONOFMPOSUREMOOESTOBREAST DOSES 

ANNIML DOSE(REMS) 
OaD65Eo8 O.oo#) 
0.4700€46 0.024s 
amom QQOOO 

PERCENT OF TOTAL DOSE 

aimom 98.7064 
amaE.04 0a67 
w.so24E-m 02665 
9.7126Ea o.oo00 

W E 4 7  o.oo(32 
DOSES C O N T R I B W  OF MPOSUFIE M O M S  TO WL* 

ANNWL DOSE(REMS) PERCENT OF TOTAL DOSE 
0.61ssE00 O.oo00 
0.1404E06 0.0000 
0.1oooE-24 0.oo00 

02882E+02 99- 
O.lgeBE44 0.- 
9.4992E44 0.ooo2 
9.7081 E a  *nmn 

92916E47 o m  
CoNTRIBurIoN OF MPOSUFtE MOOES TO s WAU DOSES 

o.s13B€09 QOOOO 
0.llrOEos 00107 
0.1 oooE-24 OXKXX) 

ANNUALDOSE(REMS) P€RCENToFTOTAlOOSE 

0.1084E.01 89.4227 
0.6178E44 0.5666 
9.6174E44 0.5662 
9.87!m48 o.Ooo1 

%.-E47 o.ooQ3 
CONTRIBuTrn OF DBOSURE MOOES TO INT WALL DOSES 

A N N W  DOSE(REMS) 
0.4858E49 O.oo00 
0.1 1 0 6 E 6  0.0088 
0.1 OOOE-24 0.= 

PERCEM OF TOTAL DOSE 

0.1162E.01 82.6301 31 4--. 
0.9207E03 73410 



0 VEQEt. 0s2oa€43 ?am 
0 MEAT 0 . 1 - a  m o  
0 MILK 0.6373E46 *oms 
0 coHfRI~OFDBoGu#uooE810LNvI OOSES 
0 MPOSUREMODE A)JNuKDOs€(FIMS) PERCENT OF TOTAL DOSE 
0 SUBM AJR OS4lbEOO Qaooo 
0 SURFACE 0.1233E46 a0018 
0 SWIMMW 0.1oooE-u 1 -  

0 HHAL om8OE41 98m17 
0 W E S T .  0-43 O m  
0 E G O .  91040E.Q3 * O a e  
0 MEAT 9aoE47 * o x K l o o  
0 MILK 0.1 l W 4 6  * o A o a z  
0 COMRIBUTION OF MPOSUFIE Moo€s TO PANCREAS OoSEs 
0 EXPOWREMODE HWK=(RUIs) PERCENT OF TOTAL DOSE 
0 SUBM AIR Q383oEoo a m  
0 SURFACE O.WlQE-06 0.0m 
0 SWIMMING 0.1 OOOE-24 0- 
0 INW 0.1089E41 00.7667 
0 INGEST. 02471 E44 0- 
0 VEGET. 024WE0) o n  
0 MEAT 9.3502E08 a m  
0 MILK 0.1442E47 om1 
0 CONTRBUIXX(OFMPOSUCIEMOMST0KID)JEYS OOSS 
0 MPOSUREMODE ANNUM =(REMS) PERCENT OF TOTAL DOSE 
0 SUBM AIR 0.5To2Eoo 0- 
0 SURFACE 0.1318E05 0.0121 
0 SWIMMING 0.1oooE-24 m 
0 HHhL o.roesE41 Qo.7642 
0 INGEST. 0.2441Eol 0237 
0 MGET. Q.243DE04 o m e  
0 MEAT 0.3459E48 a m  
0 MILK 9.1424€47 Qoool 
1 T o l K  DOSE TO EACH OROAN TIiROUW W PATHWAYS 
0 ORGAN -awns) 
0 WBODY- o-Q554E+Ol 
0 RMAR Ql232E+OZ 
0 ENDOST 0.154oE+W 
0 THMIolD 0.1844EO1 

0 .PUL* O.awE+m 
0 S W W  0.lOOOEOl 
0 INT WALL 0.1254E41 
0 UVER ) 0.689oE41 
0 PANXEAS O.lOI#Eol 
0 KIDNEYS 0.1091 E41 
1 coNTRlBUlORSTOORGANDOSES 
0 PERCENT 
ONUCUDE WBODY RMAR ENDOST THYROlD BEAST VU* SWAU N T W W  LNER PANCREAS 
KIDNEYS 

0 BCIEAST a i w x a i  

TH-232 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

 loo.^ 1oo.oooo 1oo.oooo 1oo.am 1oo.oooo loo.o#K) 1 0 0 . ~  1oo.#xx) 1oo.oooo 1oo.oooo 1oo.oooo 
ANNwLDOsES(REMS) 

NWXlDE ORGAN DOSE MAMMuMLoCAfloN 

fK232 WBOOY OgSsIE+Ol 12 7 
w232 R M A R  O.m2E+OZ 12 7 
w232 ENDOST 0.154oE+03 12 7 
TH-232 THYROID 0.1844E41 12 7 
TH-232 BREAST 0.1ft36E41 12 7 
w232 WL* 02882€+02 12 7 
TK232 SWAlL O.lOgoE41 12 7 
w232 lNl W W  0.125sE41 12 7 

COLUMN Row 

12 7 



0 TKZ32 KIDNEYS 0.1001E01 12 7 



.. . . 

: 

2020 

Building 68 

Radium-228 

31-8 



AG DATA 
U C D T  FV=50.0,0,50.0, FB=50.0,0,50. 0 ,  ~ o , o , ~ o  LLY, 

A t  AURAYS 
FILE 23FARWA.DAT 
%lP 5 
W E R  
(1615) 
CW10.0) 
#WuTlW AIUI 
FILL 2lpOPA.MT 
SKIP 3 
USER 
(b(l9,lY)) 
CUUfNTS 
ACCIDENT SCENARIO FOQ BLOC. 68 YfTN 10% RELEASE 
00% CALCULATED AT 1300 NETERS. 
U.S. DOL FEED IUTLRIALS PPQKKTIaW E N T E R  

2020 

320.- . 



. :. 

0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 

0 

1 
0 

RAJNFAU RATE (CM/yuA) 
HEIGHT OF UD (M€lERS) 
NUMBER OF STACKS IN THE PUNT 

STACK INFORMATION- 

102.00 
HKK) 

1 

6 

0 SECTOR FRACTlON OF TIME IN EACH STABILJTY CUSS 
0 
0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

1 
0 
0 

0 ~. 

A B C D E F G 

0.0084 
0.0171 
0.0101 
0 . W  
0.0318 
0.0705 
0.0398 
0.0163 
0.0392 
0.0321 
0.0188 
0.0157 
0.0439 
0.0413 
0.031 1 
0.0446 

0.- 0.0224 0.3792 0.4551 0.0928 0.0386 
o.oo00 0.0342 0.3576 0.4263 0.1138 0.0512 
0.0209 0.0310 o s 1 9  0.3192 0.0929 0.1340 
0.0245 o.Oo80 03575 02u1 0.1363 0.1072 
0.0279 0.0240 0- 0- 0.1078 02071 
0.0106 0.0514 0.4737 0- 0.0650 0x1895 

o.oo00 0.0431 0.54!s 02585 0.- 0- 
0.0173 0.0347 0.5479 02653 0.0523 0.0392 
0.0438 0.0641 0.4973 0.1811 0.0951 o.oB19 
0.0515 0.0625 0.3270 02292 0.1104 02146 
0.0156 0.0190 02887 02958 0.1391 02261 
0.0251 0.0363 O m  0.3187 0.1465 0.1390 
0.0208 0.0445 02368 0.3291 0.1892 0.1383 
0.0191 0.0502 02805 0.4527 0.0988 0.- 
0.0265 0.0418 0.3585 0.4045 0.0823 0.0419 

o . 0 ~  0.0498 ~ 5 8 8 8  o m  0.- 

FREQUENCIES Of WIND OlRECTIONS AND REUPROCAL-AVEFWGED WIND SPEEDS 

WIND TOWARD FFEOUENCY WlND SPEEDS FOR EACH STABILITY CLASS 
(MR=/=C) 

A B c D - E  F G 3 2 1 -  



1 0 

0 
0 

1 0.056 2.67 1.31 2.00 1.88 1.49 ob1 0.n 
2 0.029 1.46 0.00 1.19 131 1.08 0.n 0.77 

4 0.020 0.B 1.00 2.61 0.84 0.77 0.n 0.n 
8 0.011 1.06 lS2 0.n 1.07 0.63 0.77 O.n 

3 0.016 an 0.n 0.77 0.98 063 0.n 0.n 

6 0.m 1.14 m 1.16 i s  1.01 an an 
7 0.033 1 .a  1110 ide i s  in1 0.n an 
8 0.030 0.n 0.00 2.17 iaa l a  an 0.n 
0 0.038 i s  2.m 1.m 218 1.17 Q.M o.n 
10 0.064 1.35 1 s  1.49 1#) 1.07 0.81 0.77 
11 0.m 251 243 168  1.m 1.13 an 0.n 
12 0.084 1.46 225 1.46 1.00 1.16 0.77 0.n 
13 0.108 1.M 2Q3 2.43 1.e  12l 0.78 0.n 
14 0.103 1.9 1 s  1.60 130 1113 Q.70 0.77 
15 0.120 1.82 2.01 233 1.44 1.14 0.82 0.77 
16 0.1 17 203 249 296 1 s  0.m an 

WlND DIRECTIONS ARE NUMBERED C0U-S s f m  AT 1 
FREOUENClES OF WlND DlREcnONS AND TRUE-AVERME W D  SPEEDS 

1 0.058 251 2.57 2.35 283 210 0.88 0.77 
2 0.029 1.98 0.00 1.m im i s  0.n an 
3 0.016 0.n 0 . n  0.n 1 s  0.n an 
4 0.m 1.13 1.36 2.57 0 s  0.77 0.77 Q.77 
5 0.041 1.45 2.0s 0.77 1.48 Qo6 0.n A?? 
6 0.060 1.60 251 1.72 222 138 QTI 0.77 
7 0.033 212 1.36 257 201 1.41 0.77 a77 
8 0.430 0.n 0.00 281 223 1.R 0.n a77 
0 0.038 2#1 &a2 234 271- im 1 2  an 
10 0.056 241 a10 2S2 2.52 1.80 068 0.n 
11 0.m 257 2.18 263 246 la6 an a77 
12 0.084 im 9x)6 247 27a 1.77 an an 
13 0.108 2.63 289 3.57 276 u13 0.79 QTI 
14 0.103 2s 2.57 2.32 i s  0.82 an 
15 0 . la  257 2.57 3.10 222 1.72 0 s  0.n 
16 0.117 241 288 3.19 280 221 0.86 0.77 

0 
1 ESTIWTE0RAMONUCtlDECONCENTRATK))JS 
0 -  NUCLIDE AJRCONCEN DFWDEPRATE WEPRATE GNDMPRATE EFFFIEL 
RATE 

WDTOWARD DISTANCE 

0 

WlND DIRECTIONS ARE NUMBERED -S€ STARlNG AT 1 FOR WE NORTH 

(pCI/CM-3) ecllcM-ls) ecl/-m (pCI/W.r/S) W/S) 

0 
1 1300 m228 20aE47 1 . e o 8  2.83E4e 1.94EOB 6.31 E + 03 
1 1400 -228 254EQ7 1 .e46 2-a 1 .=OB 8.30€+03 
1 lsoo RA-228 W E 4 7  l S 4 6  2.44E08 15- 628E+M 
1 1625 w-228 l.9?€47 1.13Em -08 136E4B 62?E+03 
1 1700 RA228 1 .WE07 1 mEo8 2.1sEog 1 x 4 8  62?E+Q3 
1 1800 RA-228 1.66E07 9.53Eo8 2a2€# 1.16EOB 626E+Q3 
1 2mQ RA-228 138E47 7.a5Eoo 1.82E49 o.nE4Q 624E + 03 
1 2200 -228 1.18E47 6.f8EOB 1 .e40 a e a  623E+03 
1 2500 RA228 9.49EQB 5.46E08 1 631E.09 6.21€+03 

257Ea 6.Q?E+03 1 so00 -228 324EQB 1.8?E# 7.01E-10 
2 1300 RA-228 169E47 1 .OgEoB 1.88E09 15- 3.Q?E+ 03 
2 1400 -228 1 .ma 9 . e a  1.74E09 1.13Ea 3.OM+03 
2 lsoo -228 1 .*E47 8.52E09 1 .e49 1 Dl E40 3.Q5E+03 
2 1625 -228 1 2 9 E 4 7  ?.UE# 1 .#€a -49 3.osE+03 
2 lm RA228 12OE47 6 H o 8  1 . e o 8  R31E08 3.WE+03 
2 1800 RA-228 1 .a47 6 s -  1.w- 7.sQ€o9 3.oIE+03 

322 ‘20qq; RA-228 0.06E46 Szlme 1 s -  6.41E49 3.a3E+03 e,, 



2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
8 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 

LSE 

2200 
28m 
#KK) 
1300 
1400 
1- 
162% 
1700 
le00 
2m 
2200 
2500 
so00 
1300 
1400 
ls00 
1625 
17W 
le00 
2ooo 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
1700 
le00 
1ooo 
2200 
2500 
so00 
1300 
1100 
lmo 
1625 
1700 
1800 
2ooo 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
l7W 
1800 
aooo 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
1700 
1800 
2OOo 
2200 
2500 
so00 
1300 
1400 

Ma8 
-228 
RA.228 
RA.228 
RA.228 
-228 
RA.228 
W2a 
cu.22B 
RA-228 
RA-228 
RFr228 
-228 
RA.2a 
RA.228 
RA.228 
RA.228 
RA-228 
RA.228 
RA228 
RA-228 
RA-228 
RA-228 
M228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA.223 
RA-228 
a228 

Fu.228 
M-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
M228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA228 
RA228 
RA-228 
RA-228 
PA228 
PA228 
RA-228 
w228 
RA-228 
RA-228 
PA228 
RA-228 

I . t l E 4 8  
8.21E40 
211E40 
1 .e47 
1.2BE47 
1.14E47 
9.93Ea 
0.18Ea 
0.32Ea 
W l E o 8  
6.BTEa 
4 . m -  
1.56Ea 
224€47 
1 .#KO7 
1 .?4E47 
l.blE47 
1 .a47 
126€4? 
1 .os47 
8.B2EOB 
7.16E48 
2.3BE48 
4.55E47 
4.ooE47 
3.53E47 
3.08E47 
284E47 
2.m47 
213E47 
1.81 E47 
1.45E47 
4.76E48 
3.38EoT 
2.9BEQI 
265Eo7 
231E47 
214E47 
1.Q4E47 
1.61 E47 
1.37E47 
1.1oE47 
3.ToE48 
1 .WE47 
1.63E47 
1 . e 4 7  
126E47 
1.17E47 
1.06E47 
(LfsEOB 
7.18E48 
6.01 E48 
2ooEOB 
1 S Q 7  
1.61 E47 
1.42E47 
124E47 
1.15E47 
1.04E47 
8.64E48 
7.35E48 
5.91 E 4 8  
1.96E48 
1 .%E47 
1.40Em 

. *  

4.44E00 
3.5fE00 
1.21Ede 
8.43E-00 
7.41E00 
8.suE00 
5.72E00 
5.29E00 
4.7QE.m 
3.#KOo 
3.- 
272E00 
9.01E-10 
1- 
1 . 1 3 E a  
9 S 0 0  
RmEOO 
Ro6E00 
t21K00 
8.04E00 
5.13E00 
4.12E-00 
1 s -  
262Ea 
2mEa 
203Ea 
1 .??Ea 
1 .M46 
1.48E08 
1 2 3 E a  
1 . 0 4 E a  
8.37Eo9 
2- 
1.%€48 
1 .?2EoO 
1.52E4B 
1 .33Ea 
1-46 
1.12E48 
928Eo9 
7.OoEo9 
6.36E49 
213E00 
1 .mOB 
9.3QEo9 
& S o 9  
7.25Eo9 
6.71E- 
6.oBEo9 
5.06Ea 
430649 
3 . e -  
1.15Eo9 
1 . 0 5 E a  
9 . s -  
8.1 Eo9 
7.14Eo9 
6.61Eo9 
5.98E09 
4.97E09 
423E49 
3 . m -  
1.13E-00 
Q.12Eo9 
&WE00 

1 .w€oo 
0.SE-10 
4blE-10 
1 s -  
1.18Eoo 
1 .OBEO8 
&WE-10 
9 . e - 1 0  
RWE-10 
8.W-10 
7 s - 1 0  
8 s - 1 0  
3 . w - 1 0  
1 .a00 
1 s -  
1.44Eoo 
1.33Ea 
127E40 
1 . l E o o  
1 .moo 
9.66E-10 
RUE-10 
4.01 E-10 
3.14E4Q 
2.mE49 
27oE09 
248E4Q 
2.36Ea 
2 2 3 x 9  
1.99E4Q 
1.80€09 
1.58E49 
7.M-10 
3.61 Eo9 
3.34E4Q 

‘3.11Eoe 
287E40 
274E08 
25Ea 
2 3 1 E a  
21oE40 
1.84Ea 
8.91E-10 
1.Q7E4Q 
163Eo9 
1 .ma 
1.57E4Q 
1.SoE4Q 
1.41EQ9 
127Eo9 
l.lSE49 
1.01 Eo9 
4.W-10 
1.85Eo9 
1.53Eo9 
1.42Eo9 
l J l E o 9  
1.25Ea 
1.18Eo9 
1 . e o 9  
%-E-10 
8.39E-10 
4.05E-10 
1 .TOE09 
157E09 

3.02€+03 
3.OlE+ 05 
232€+09 
1.@€+03 
1.66€+03 
1.64€+03 
1.64€+03 
l.63€+03 
1.63€+03 
l.62€+03 
1.62€+03 
1.81 E + 03 
1.54E+03 
2m€+03 
2mE+03 
206E+03 
204€+03 
204€+03 
zmE+03 
202€+03 
U)lE+03 
uKK+03 
l.Q0€+03 
423E+03 
4z!€+03 
42oE+03 
4.18E+03 
4.18€+03 
4.18E+03 
4.14E+03 
4.12!€+03 
4.10€+03 
3.91E*03 
8SaE+03 
b4BE+03 
6.48E+03 
(LSBE+oL) 
6.46E+03 
6.4SE+03 
6.43E+03 
641E+03 
6 S E + 0 3  
623€+03 
157E+03 
&56E+03 
354E+03 
3.5sE+03 

3.54€+03 
3.53E+03 
352E+03 
3.51E+03 
3.42E+03 
328E+m 
325E+03 
325E+03 
324E+03 
324E + 03 
323€+03 
3=+03 
321E+03 
32oE+03 
3.12E+03 
4.11E+03 



0 
0 
0 
0 
0 
0 
0 
0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 

1- 
162S 
1700 
l#K) 
1ooo 
2200 
2500 
#Kx) 
1340 
1400 
1500 
1- 
17W 
1800 
2#x) 
2200 
2500 
SQOO 
1300 
1400 
1500 
1625 
lT00 
1800 
2OOo 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
1700 
1800 
2OOo 
22#) 
2500 
5Ooo 
1300 
1400 
Is00 
1625 
lI#) 
1800 
2mo 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
IT00 
1800 
2Ooo 
2200 
2500 
so00 
1300 
1100 
1500 
1625 

. .  .. . . .  

7.1- 
6 s -  
6.mQO 
523Eo8 
4.36€40 
3.11 EQO 
2mEQO 
1.01HR 
1 s -  
1 
l S 4 8  
1.31E-m 
121EoB 
1 .ooEoB 
0.09E08 
7.73E40 
6 s -  
ZQTrOo 
4.SQEoB 
4.03€46 
3.56EOe 
3.10€08 
-46 
-08 
214EoB 
1.82EOe 
1 .46EoB 
4.70EOo 
sS4EoB 
521 EoB 
4 . a -  
4.01 E40 
~ 7 o E o B  
SSbEoB 
OnEOB - 
1BBEOB 
621 Eo9 
5.32E48 
4.67EoB 
4.14EOe 
3 . a -  
3.33EoB 
3 s -  
U O E a  
213EoB 
1.71EoB 
5 . e -  
5.56EoB 
4 s -  
432EoB 

3.49EoB 
3.16E48 
262E48 
223EoB 
1 .ma 
598E-09 
450E48 
3.96E48 
3.51 E48 
3.07E48 
=E48 

214EoB 

-- 4.- 

am- 

1.4- 
1.35E-00 
12Sfi-00 
1- 
1 .ooEoo 
9 s - 1 0  
8.88E-10 
4 S 1 0  , 
297fo8 
2TSH10 
2.MHIo 
236Eo8 
22sEoo 
212€08 
1 S O e  
1.- 
l.51EOO 
7 m - 1 0  
4.64EQO 
4 x 0 8  
3 s -  
3.66€08 
3.49E09 
3 s -  
293Eo9 
2.66E# 
2.33E09 
l.loE4e 
S . f 3 E o o  
5.M# 
4.01 E49 
4.51E08 
4 s -  
4.06E# 
3.61Eoo 
3 m 4 9  
286Eo8 
13SE49 
am08 
5.89E09 
5.48E49 
5.04E49 
4.61 E49 
4.53E49 
4.05E08 
3.67E49 
321 E# 
1 S 4 9  
bSoE08 
6.38E08 
S S 4 9  
5.46E-09 
5.21 EQ9 
4.9oE49 
4.38E49 
3.BTEQ9 
3.4aEQ9 
1.66E-09 
7.15E49 
6.62E49 
6.16Ea 
5.67EQ9 
5.41 E a  
L I E 4 9  
4 m a  

8mEOo 
7.86Ea 
7AsHIo 
8.M- 
8.46€a 
4 . m a  
amEa 
1 .ea 
-06 
1- 
1 .m 
1.54€48 
1 .ea 
1.3lEOB 
1.1oEoB 
0.46HR 
7.m- 
zb#oo 
5.06EoB 
4.4€48 
&WE40 
3.46€06 
321 E46 
2- 
2- 
209M8 
lboEoB 
5.8EEa 
631E08 
S.74EoB 
5.wE46 
4 . e -  
4.laWe 
S.75ma 
31- 
2.mE-m 
218E08 
7 5 6 E a  
596EoB 
5aE-06 
4.68EoB 
4.11EOe 
3.81 EOB 
3.47Ea 
2QlE46 
2soEoB 
203Ea 
7 s -  
8.2sEa 
5.52Ea 
4s2E08 
4 d l W  
4.01 EoB 
3.6sEoB 
3.06EOB 
263EoB 
214EoB 
7.w- 
521EoB 
4.m- 
4.13EoB 
3.63EoB 
3.38EoB 
3mEoB 
26oEa 

.. . , . .. . 



15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

1 
0 

0 

0 
0 
0 

1300 
1400 
(SO0 
1625 
1mO 
le00 
20oo 
2200 
2500 
#Kx) 

0 . 1 6 ~ ~ ~  0 . 1 2 ~ ~  0 . 1 0 ~ ~ 0 5  0.399~06 0 . 2 ~ 7 ~ 0 6  a i e a  0.1- 
0.222E05 0.146E05 0.113E05 0.172E45 0.3#K06 0-06 0.143E- 0.14lE-06 
0.197E45 0.130E05 0.998E08 0.152EOs 030BEO6 a r m 4 6  0.125E06 
0.173Ea 0.113E05 0.870E46 0.132Eo5 0269EO6 0-a 0.11OEOS 0.1- 
O.lgoEo5 0.105E05 0-46 0.122Eo5 0.248EO6 0.187E46 0.102€05 0 . 1 0 1 m  
0.1- 0.%1€08 0.728E08 0.111E45 0-a O.lToE06 -46 OSllEOB 
0.121E05 0.7S3EOB 0.605Ea 0919EOB O.lglEO6 0.14lEQ6 QTIOEQB 0.- 
0.103Ea 0.676E08 0.515E46 0.781Eo6 0.1SEO6 0.1s- OdssEoB 0.644606 
0632E06 0 . W O B  0.414Ea 0 . e -  0.127EO6 a#mos 0-46 OSleEos 
0284E06 0.185E08 0.13E46 0-46 0.41QE46 0.32COB QInEOS 0.1T2E06 

S SSE SE ESE E E N E N E N N  

1300 0.13QEa 0293E05 0.699E05 -05 01)1OEo(I 0.846E46 OmSEa 0.- 
1400 0.122E05 0258E05 0.613E05 0 . m -  0.711E46 0.743€46 0.603E46 0.421EOa 
1500 O.lOoE05 o = a  o.w2€05 o.TooEo5 0.62DEO6 0.658E46 o.S35€46 0.374E-a 
1625 0.948E06 O.lO9E05 0.471E05 0.61OEOs O.suIEo6 0-a 0.4SE-06 0.327Ea 

le00 O.To6E46 0.16TE- 0.394E05 0.sa9Eo5 0.45SE45 0.480645 O S 4 5  
2000 O . W 3 € 0 6  0.13BE05 Q326E.05 0.422E45 0381E- 0.39SEa 0.328Ea 0-a 
2200 0.565E46 0.118€05 o m 0 5  0399E05 0.324Ea 0.339E46 0.278€46 0.195Ea 
so0 0.455Ea 0.946E08 oZzE05 0200E05 o s 4 6  0273EO6 024€a 0.157Ea 
Jooo 0.154E46 0.31SE46 0.727E46 0945E06 0.866E- 0.9lOEOB 0.757E46 0.534E06 

1x10 o . m a  0 . 1 ~ ~ 0 5  0 . ~ 6 ~ 0 5  0 . s ~ -  O.SQIEO~ os~a a132Eo5 0.303~06 

1 
0 cKcuLATloNSAFIEMAoEFORTHEMAxIMKLy-MposEDp(DMDuK. 

ARE OMITTED. 

U N H X O  ON UNIT 25. 

OPTlONS SaECTED FOR DOSE AND MAKE cKcuLATK)Ns 

TABLES FOR EACH NUCUDE LtSTWG OOSES BY ORGAN AND P A M A Y  AT EACH ENVIRONMENTAL LOCATION 

PMRONMEHTM c o N c p o ( J S  AM) WAKE RATES By MAN FOR EACH NUWDE ARE WRlTTEN 

OOSE SUMMARV TABLES AFIE PRNTED 
WORKlNG LEVELS ARE CALCULATED K)FIFwm IFIT IS IN THE SOURCETEW 
OROAN NAMES ARE INPUT 

1 
0 
0 
0 SUMMARV OF- SUFWWNDWG PtANT 
0 AREA NO.MEATANlW NO.MILKCATlLE WATERAREA POPULATION 

0 COLUMN ROW 
0 

(SQUARE METERS) 

1 1  0 0 O.OOOE+oO 0 6469.0 
1 2  0 1 0.144E+04 0 
1 3  0 1 0.133€+04 0 :- 325 



2020 

M r n F U E *  -=+w MICROCUWEHR) 
0 

W BODY O.4nE +01 Q1UE +01 O H 4 7  0295E-10 0.712E-10 
RMAR 0- + 01 0 2 4 E  + 01 O.oooE+oO o.oooE+00 o.oooE+w. 
ENDOST 024lE+02 0215E+a2 0- Q36oE-11 0.89oE-11 
THYFOD 0.- + 00 0.W E + 00 QoooE+oo oxKKK+00 aoooE+oO 
BREAST amrE+ 00 Q W E +  00 0- 0211EOO 0.516E09 
'PUL. 0267E+02 O.SBlE+W 0.36SE48 0 ~ 1 1  O.(LgOE-ll 
s w w  0.677E+00 o.s85E+00 O-OOOE+OO O.oooE+oO O.oooE+W 
INT W U  O.WE+oO 0.369E+OO o.oooE+w O.oooE+oO O.oooE+W 
LtVER 0.85BE + 00 0.3QSE + 00 o.oooE+00 O.OOE+OO o.oooE+00 
PANCREAS 0.451E + 00 0.332E+ 00 O.oooE+W QOOOE+00 o.#xK+00 
KlDNEVS 0.- + 00 0.338€+ 00 O#KIE+oO OxKKK+oO O.oooE+oO 

CONENlWTlONS AND INTAKE RCITES FOR W228 1 
O A R E A  AIRCONCWTWTION OROUNDCONCEHTRATON INGESTIONINTAKE INHALAW 
WAKE 

(CURES/- M r n  ~ ~ S / s a W w  METER) ecr/vEAR) ( P C I M  
DIRECTION WSTANCE 

(METERS) 
0 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 

1300 
14W 
1500 
1825 
1700 
1800 
2ooo 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
1700 
1800 
2Ooo 
2200 
2500 
so00 
1300 
1400 
lSW 
1625 
1 700 
1800 
rn 
2200 
2500 
so00 
1300 
1400 
lSW 
1625 

g c a  F a .I 9 

OBE-12 
-12 
oa5E-12 
QlmE-12 
a1-12 
0.1-12 
0.1-12 
0.118E-12 
0.949E-13 
0.324E-13 
0.189512 
0.167E-12 
0.148E-12 
0.1s-12 
0.1 2oE-12 
0.109E-12 
0.906E-13 
0.771E-13 
0.621 E-13 
0211E-13 
0.146€-12 
0.1s-12 
0.114E-12 
0.953E-13 
0918E-13 
0.832E-13 
0.691 E-1 3 
0.587E-13 
0.472E-13 
0. WE-13 
0224E-12 
0.1 96E-12 
0.1746-12 
0.151E-12 

O.S77€46 
ob12E46 
a4mEa 
a 4 0 0  
o.snl% 
0.343€40 
0- 
0-46 
0.205E46 
0.764Ea 
038OE46 
0 . m -  
0.301 Eo8 
0-46 
0247E46 
0-a 
0.191EOB 
0.164EOB 
0.135E46 
0 . e -  
0288EOB 
0255E08 
0-46 
0.199Ea) 
0.185EOB 
0.169EoB 
0.142E48 
0.122Ea 
0.996E40 
0.358E49 
0.432E40 
0.382E48 
0.340E46 
0-46 

0359E+04 
O.SlOE+oI 
aZesE*k 
0251E+OI 
0234E+Ol 
0214€+04 
0.181 E + 04 
0.156€+04 
0.128E+04 
0.47s + 03 
0238E+04 
021oE+04 
0.100€+04 
0.165€+04 
O.l54E+ 04 
0.14E+04 
O.llQE+O) 
0.1ozE+O) 
0.-+03 
0.310E+M 
0.179E+04 
0.1sE+04 
0.141 E + 04 
0.124E+04 
0.115E*O) 
0.105E+04 
O.WE+03 
0.760E+03 
0.820E+03 
0223E+03 
0.269E+04 
0238E+04 
0212E+04 
O.lseE+OI 

0231E+04 
02WE+04 
0.181 E + 04 
0.15sE+04 
0.14tE +04 
0.133E+04 
O.lllE+W 
0346E+03 
0.762f + 03 
0261E+03 
0.152€+04 
0.134€+04 
0.119E+04 
0.104E+(W 
OSlE+03 
01ME+03 
0.727E+03 
0819E+03 
0.499E+03 
0.169€+03 
0.118E+04 
0.1a3E+04 
0.9lsE + 03 
O.TBTE+03 
0.737€+03 
0.668E+03 
O.s5sE+03 
0.472E +03 
0.mE +03 
0.126E+03 
0.179E+04 
O.lSBE+W 
0.13QE+04 
0.121 E +04 



4 
4 
4 
4 
4 
4 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
6 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 

6% lo-b 

(3 ,yk, 

1700 
le00 
1ooo 
1200 
2500 
woo 
1300 
1400 
1500 
1625 
17W 
1800 
2Ooo 
2200 
2500 
so00 
1300 
1400 
1xK) 
1625 
1700 
1800 
2Ooo 
2200 
2500 
so00 
1300 
1400 
ls00 
1625 
1700 
1800 
2Ooo 
22#) 
2500 
so00 
1300 
1400 
ls00 
1625 
1700 
le00 
2Ooo 
2200 
2500 
so00 
1360 
1400 
lS00 
1625 
1700 
1800 
aooo 
2200 
2500 
so00 
1360 
1400 
ls00 
1625 
l?W 
1800 
2ow 
2200 
2500 

0.14oE.12 
0.126E-12 
0.lwE-12 
0 . w 1 3  
0.716E-lS 
0.230€-13 
0 . e - 1 2  

0.363512 
0.308612 
0-12 
0-2SrE-12 
0213E-12 
0.18lE-12 
0.14s-12 
0.478E-13 
0.=12 
0299E-12 
0-12 
0231E-12 
0214E-12 
0.1 WE-1 2 
0.1 61 E- 12 
0. WE-12 
0.1 10612 
0.370E-13 
0.185E-12 
0.183E-12 
0.145E-12 
0.126E-12 
O.ll7E-12 
0.106E-12 
0.879E-13 
0.740E-13 
0.601E-19 
o 2 m G a  
0.183E-12 
0.16lE-12 
0.1 42E-12 
0.124E-12 
0.1 1s-12 
0.104E-12 
0.864E-13 
0.T35E-13 
0.591E-13 
0.1 %E-1 3 
0.1s-12 

0.124E-12 
0.10BE-12 
0.1OoE-12 
0 . m - 1 3  
0.757E-13 
0.645E-13 
0.519E-13 
0.176E-13 
0.334E-12 
0294E-12 
0.260E-12 
OZ7E-12 
021oE-12 
0.19oE-12 
0.1%-12 
0.134E-12 
0.108E-12 

0.40#-12 

0.140~-12 

O M 4 0  
0.252E08 
0211E40 
0.18lEa 
0.148Ea 
O . S Z S 0 0  
od72E40 

P- 
0.085€48 
-48 
o s 7 E a  
0306€a 
0.424EoB 
Q384E08 
0206E08 
0.104EOB 
0.688Ea 
OblOEa 
0.546Ea 
0.48oEa 
0.447E08 
0.1oBE08 
0.345EoB 
O m 4 6  
0244EoB 
0-a 
A376E08 
0.333EoB 
0.29EOB 
0-08 
0244EoB 
0223EoB 
0.18BEOB 
0.162Ea 
0.133436 
0.47E40 
0-08 
0.32CE08 
0-08 
0251E08 
0234E08 
0213EoB 
0.179EOB 
0.1 ME08 
0.1 26E08 
0.457E08 
0.322E08 
oa6EoB 
0256EOB 
0 s -  
021oEoB 
0.1 82EOB 
0.162EOB 
0.140EoB 
0.llsEoB 
0.426E09 
0.661EoB 
0.585E-08 
0.522E48 
0.458EoB 
0.426E-08 
0388E.08 
0.327EoB 
0.281E08 
O p o E o B  

0.112€+04 
0.102€+04 
0.843€+03 
0.71=+03 
aS15E+03 
O.lOoE+03 
0.-+04 
0321 E +o4 
0-+04 
0347E+04 
0=+04 
Oao1E+04 
0.171E+04 
0.146E+04 
0.117E+M 
0384E+03 
QzT3E+04 
024uE+04 
0213E+04 
O.l05E+04 
0.172€+04 
O . l 5 6 E + 0 4  
0.13OE+04 
0.1 lo€ + 04 
0687E+03 
0297€+03 
0.149E+04 
0.131 E+04 
Ql16€+04 
0.101 E + 04 
O.B37E+03 
0.848E+03 
0.706E+03 
0.600E+m 
0.463€+03 
O.l6O€+oa 
0.147€+04 
0.129E+M 
0.114€+04 
0.996Etm 
O.SZ2E+03 
0.835E+03 
0.694E+03 
0.590€+03 
0.47s + 03 
0.15SE+03 
O.lnE+04 
0.112E+04 
OS%E+03 
01)89E+03 
0.804€+03 
0.729E + 03 
0.60BE+03 
O.518E + 03 
0.417E t03 
0.141E+ 03 
0269E+04 
0236E+04 
0209E+04 
0.182E +04 
0.169E +04 
0.153E+W 
O.l27E+04 
0.108E+04 
4867E+o3 
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i .  ' 

10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

#KK) 
1300 
1400 
l a  
l a  
1100 
le00 
a00 
'mo 
2500 
sow 
1300 
1400 
ls00 
1625 
1700 
1- 
2ooo 
2200 
2500 
woo 
1300 
1400 
ls00 
1625 
1700 
1- 
2ooo 
2200 
2500 
5ooo 
1300 
1400 
lS00 
1625 
1100 
1800 
2ooo 
2200 
2500 
5Ooo 
1300 
1400 
ls00 
1625 
1100 
1800 
aooo 
2200 
2500 
so00 
1300 
1400 
ls00 
1625 
1100 
1800 
a00 
22m 
2500 
XKX) 

0.368E-13 
QfoBE-12 
0.700612 
4616E-12 
0.5aE-12 
0.-12 
0.-12 
0.372612 
Q316E-12 
O H - 1 2  
QMOE-13 
0.103E-11 
O##E-12 
0.meE-12 

0.613E-12 

0.-12 
0.409E-12 
0-12 
0.106E-12 
QQ24E-12 
0.81ZE-12 

0.626E-12 
oS7BE-12 
-4E-12 
0.-12 
0.370612 
0.2WE-12 
0-13 
0.96sE-12 
-12 

os5E-12 
0.606E-12 
-12 
0.455E-12 
4387E-12 
4311E-12 
Q 1 ME-1 2 
Q781E-12 
0688E-12 
0.61OE-12 
0533E-12 
0.493E-12 
0.-12 
0.373E-12 
0.317E-12 
0256E-12 
O H - 1 3  
0.54e-12 
0.481 E-12 
0.m-12 
0373E-12 
0.345E-12 
0.31 3E-12 
0261E-12 
0222€-12 
0.1ToE-12 
0.6WE-13 

0.13913~42 

a582~42 

a m ~ - i 2  

~ 7 ~ 1 ~ 1 2  

0.632E08 
0.1 soE47 
0.133EQI 
O.lleE47 
0.103EQI 
0.Q65EUl 
0.- 
0.72- 
0 . e -  
0 . a -  
0.17JEa 
O.lUx47 
0.171E47 
0.1 51 €47 
0.132E47 
0.12337 
0.1 12EQI 
0.S32EoB 
O.To8EoB 
0.647Ea 
0.22SOB 
0.177€47 
O.lSBE47 
0.139E47 
0.122f37 
0.1 13€47 
0.103E47 
0.86SEoB 
0.742EoB 
0.604EoB 
0215E08 
0.186EQI 
0.164E47 
0.1- 
0.128€47 
QlloE47 
0.1 oBE47 
0.9loEoB 
O.TB1EoB 
0.636EoB 
0-40 
O.lSbE47 
0.137E47 
0.123E47 
O.lwE47 
O.looE47 
0.917EoB 
0.mEoB 
0.66E08 
0.545E08 
OaooEo8 
O . l w E 4 7  
0.969Ea 
0.W7EoB 
0.763E48 
0.71 E08 
0.649E48 
0.548E40 
0.472E.08 
0.387Ea 
0.143EoB 

Obl%+Ob 
oA36E+04 
U a € + 0 4  
0.732€+04 
0.WlE+04 
obolE+04 
Ob4oE+04 
0.481 E 4 4  
O.m€+04 
0.313E+01 
O.lOoE+04 
O . l P E + Q  
O.lObE+Q 
0-+04 
0.&5€+04 
QmE+04 

0.58#+04 
0.4WE+04 
0.-+04 
0.140€+04 
0.11oE + a 
0.974E+W 
oaarE+M 
0.78#+04 
a=+@ 
a(w2E+oI 

a=+w 
os38E+04 

0.37R€+04 
0.134€+04 
0.118E+a 
0.102€+a 
0 ~ 1 4 + 0 1  
0.796€+0( 
a t i i ~ + ~ l  
ag15E+oI 
Q5bBE+w 
0.406€+04 
0.396€+04 
0.141 E +04 
O.SSSiE+04 
O B s s E + 0 4  
0.764E+04 
0612E+04 
Q82sE+04 
0511E+M 
0.481 E+ 04 
0.415E +04 
Q339E+W 
0.124€+04 
O.6?30€+04 
0.-+04 
0.54oE+04 
0.475€+04 
0.442E+W 
0.404€+04 
0341E+04 
02WE+04 
0241 E+ 04 
0.8Q2E+M 

. -~ ... 

0 
1 PERCENT OF W BODY DOSE BY EACH PATHWAY 
0 NUCLIDE PATHWAY DOSE(REMS) PEFICEHTOFTOTM PEFCENTOFDOSEFROMWNUCUDES 
0 0 '  (-0 b+t 

G A: t r t  

DIRECTIONS ARE NUMBERED COUHI!3UOCKIMSE STARTING AT 1 FOR W E  NORTH 
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1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 ~~ 

SUBMAJR O--lI om 100.00 
SURFACE o.swIE.12 0.00 100.00 
8WlMMINQ 0.0000Et00 0.00 0.00 
HHK. o.sosoEo1 8.49 1ooxK) 
INGEST. a173E41 30.51 100.00 

VEGET. 0.11563EOl 27s 90.11 
MEAT 0.- 1.18 *am 
MILK 0.1046EQ2 164 *bo9 
PERCENTOFRMAR DOSEBYEkcHPAWAY 
P A W A Y  -(REMS) OF T o f K  m N T  OF M L  NUCLIDES 

SUBMAJR O.oooWt00 0.00 0.00 
SURFACE aOOOOEt00 0.00 0.00 
SWIMMING 0.0000Et00 0.00 0.00 
HHAL OmlE41 43.68 100.00 
INGEST. oa15Eo1 m.32 loa00 
VEGET. 0-41 60.7s 90.11 
MEAT 0.1124E02 217 *am 
MILK O.lfS8E02 3.40 *am 
PERCENT OF ENWST DOSE BY EACH PATHWAY 
PATHWAY oosE(REMS) PERC€Nl OF TOTAL PERCEM Of DOSE FROM ML NUCUOES 

SUBMAIR 0320BE-16 0.00 100.00 
SURFACE 0.6259F13 0.00 loQ00 
SWIMMING 0.0000E+00 0.00 01K) 
HHAL O.lgS6Et00 43.51 100.00 
INGEST. 02591Et00 56.49 100.00 

MEAT 0.89geE02 218 * 3 m  
MILK 0.1562EO1 3.41 6.03 
PERCENT OF THMIolD DOSE BY EACH PATHWAY 

MGET. 02335Et00 s0.m 90.11 

PATHWAY DOSEWMS) PERCENT Of TOTAL PERCENT OF DOSE FRW A l L  NUCLIDES 

SUBMAR O.OWOEt00 om Om 
SURFACE O.O00#+00 om 0.00 
SWIMMING w t 0 0  om om 
HHAL 056Q7EOp 44.48 100.00 
N E S T .  O.SWQE02 56.52 100.00 

VEGET. 0.- 50.03 m.11 
MEAT 0-43 214 3.m 
MILK 0.4220E43 3.35 6.03 
PERCENT OF BEAST DOSE BY EACH P A W A Y  
PATHWAY DOSE(R€MS) PERCENT OF TOTAL PERCENT OF DOSE FROM AlL NUCLIDES 

SUBM AIR 0.1s-14 0.00 loom 
SURFACE 0.363oE-11 0.00 100.00 
SWIMMING a.ooooEt00 0.00 0.00 
HHAL a564oEo2 44.63 100.00 
INGEST. 0.6399Ea 56-37 100.00 

VEGET. 0 . M -  *a90 a11 
MEAT 03698EQ3 213 * 3 6 6  
MILK 0.422[#43 *3a4 *6.a3 
PERCENT OF WL* DOSE BY EACH PATHWAY 
PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM W NUCUMS 

SUBM AIR 0.32WE-16 0.00 100.00 
SURFACE 0.6259E- 13 0.00 100.00 
SWIMMING O.oooM+00 0.00 0.00 
HHAL 0221 1E to0 96.93 100.00 
INGEST. 0.6999E-02 3.07 100.00 

VEGET. 0.6307E-02 276 90.11 
MEAT 0.2698EW 0.12 3.86 
MILK 0.4220E43 0.18 6.03 
PERCENT OF S W W  DOSE BY EACH PATHWAY 

- PATHWAY ~ DOSE(REMS) PERCENT OF TOTAL- OF DOSE FROM W NUCLIDES 
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2020 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

0 

NUCUDE 

RA228 

6U8MAIJR QOOOOE+00 0.00 0.00 
SURFACE 0.0000E+00 0.00 m 
8wIMw O.o00#+00 0.00 0.00 
PRUL O . # o I E o Z  44.31 100.00 
INGEST. O . f o 1 7 E 4 2  65.8 100.00 
MOO. o.-a -60.18 *80.11 
MEhT OZ17tS3 216 *am 
‘MILK 0.424Eus * w  
PERCENT OF INT WKL DOSE BY E C H  PATHWAY 
PATHWAY OoSEm) OF TQTM PERCprr OF DOSE FROM W NUCUES 

SUBMAIR 0.0000E+00 0.00 0.W 
SURFACE 0.0000E+W 0.00 m 
SWIMMUJCI 0.0000E+00 0.00 om 
M 0.4046E02 47.63 100m 
WEST. 0.- 52.37 100.00 
Mwr. 0.1008HIZ 41.19 OQIl 
MEAT 0.1715E43 242 *&a6 
MILK 0-43 ‘ 316 6.03 
PERCENT OF UVER OOSE BY EACH PATHWAY 
PATHWAY oosE(R€MS) PERCENT OF TOTAL PCRcENT OF OOsE FROM W N U C U E S  

SUBMAIR 0.0000E+00 0.00 , 0.00 
SURFACE 0.0000E+00 0.00 om 
SWIMMING 0.0000E+00 0.00 0.00 
HHAL 0.7112EoZ 59s 100.00 
INGEST. 0 . 4 3 M 2  40.06 100.00 

MGET. 0.- 38.10 e m 1 1  

MILK 0-09 2.42 6.03 
PERCENT OF PANCRUS OOSE BY EACH PATHWAY 

MEAT 41833E03 1.54 3m 

PATHWAY DOSE- PERCWTOFTUTM ~ O f ~ ~ A L L ~  

SUBMUR Om+OOO_ 0.00 m 
SWIFACE -+w--- -- 0.00 m 
SWIMMING aOOOOE+00 0.00 m 
HHAL 0.3?38€- 482s 100.00 
WEST. 0 . w -  51.71 100.00 

VEGET. 0.36U7Ee 46.60 a90.11 
MEAT 0.1543€43 1 s  O 3 . m  

MILK 02414E43 3.12 6.03 
PERCENT OF KIDNMS DOSE BY EACH PATHWAY 
PATWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM ALL NUCLIDES 

0 EXPOSUREMODE 
0 SUBM AIR 
0 SURFACE 
0 SWIMMING 
0 WHAL 
0 INGEST. 
0 VEGET. 
0 MEAT 
0 MILK 

0 . . w U R E M O D E  
0 ‘“1: 

C .  

SUBMAIR O.oo#K+00 0.00 a00 
SURFACE 0.0000E+W 0.00 om 
SWIMMING 0.0000E+00 0.00 0.W 
HHAL 0.3813E02 4831 100.00 

MGET. 0 . B -  -46.53 -90.11 
MEAT 0.156QEu3 1 s  3.m 
MILK 0.24!54€43 3.11 6.03 

CONTRlBunoN OF MPOSURE MOOES TOW Boov DOSES 

INGEST. 0.- 51 .a loom 

ANNUAL DOSE(REMS) PERCPrrOFTOTALOOsE 
0256s-1s O.oo00 
0 . m - 1 2  aoo00 
0.10WE-24 QOOOO 

0395(#01 69.4887 
O.l735€01 30.51 13 
9.1563€01 27.4952 
0.668?€43 1.1763 

.0.1046E-02 1.8398 
OOSES C0NTRIBUTK)N OF MPOSURE MODES TO R WR 

PERCENTOFTOTALDOSE 
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.. - 
P * t : , !  ! ' : 
'<. ~. Or, 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

SUBM AIR 
SURFACE 
SWlMMlNQ 
HHAL 
N E S T .  

VEGO. 
MEAT 
MILK 

MposwIEMooE 
SUBM m 
SURFACE 
SWIMMING 
HHAL 
INGEST. 
VEGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMus 
INMl  
N E S T .  
Mom. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNO 
WHAL 
WGEST. 
VEGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. 
VEGEl. 
MEAT 
MIU( 

MposuREMooE 
SUBM AlR 
SURFAE 
SwlhWNG 
HnAL 
INGEST. 
VEGEr. 
MEAT 
MIW 

EXPOSURE MOOE 
SUBM AIR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. 

0.10oOE-24 0#100 
0.1oOoE-24 OlKKIO 
0.1 OOOE-24 aq100 

O a 6 1  EO1 43.0614 
0.291SEO1 Wlrn 

9.1124E42 21718 
-1t68E42 

PZB27EO1 w.ma 

~ O C ~ U R E M O O E S T O E N o o 8 1 # # # 8  

0.3206E-16 amm 
0.--13 0m00 
O.looM-24 o#r)o 

0.100BE+00 43.51s 
02501Et00 

92335EtoO *maoa 
a a  . 2 1 m  

1L1582E.01 5482 

A N N W  -(REMS) PERCEMOFTQTMOOSE 

~ O F M P O S U R E M O O E S T O f m a o l o  DOS€S 

0.1 OOOE-24 QOOOO 
0.10OOE-24 0m00 
aiooo~-a m000 

ANNUAL DosE(REMS) PERCEKTOFT~ALOOSE 

0.56Q7E42 44.- 
O.SSQSE42 56- 
% . W E 4 2  . 50- 
92WJE43 21406 

* S . s m  
COWRBLmONOFDBOSUREMODESTOBFWST DOSES 

0.1 w - 1 4  o#r)o 
03630E-11 o#r)o 
0.1ooM-24 m000 

ANNUAL DOSE(REMS) PERCENTOFTOTMOOSE 

obBIoE42 - 
O W E 0 2  -48 
.oA307E02 mmm. 
02698E43 . 21340 
9.42##43 *33m 

DOSES c0NTWBuTK)N OF MPOSURE MOOES TO .PUL* 
ANNW DOSE(REMS) pERcp(TOFTofAL00SE 

0.3206516 o#r)o 
0.8259E-13 0- 
0.1 OOOE-24 0m00 

0 2 1  1 E+ 00 mssi 
0.699BE42 3.0679 
W?307E42 27646 
.na ' 0.1183 

9.422w43 . 0.1850 
COPCTWBLmONOFMPOSUREMOOESTOSWW DOSES 

0.1ooM-24 O m  
QlooM-24 a m  
0.1ooOE-24 0m00 

ANNUM DOSE(cIEMS) PEFICPCTOFTOTMDOSE 

0.56OTEQ2 443143 
0.7047E42 5&6w 
9635oE42 50.1846 
92717E43 21470 

CQNTRIBLITION OF DBOSURE MOOES TO INT W W  OOSES 
ANNUAL DOSE(REMS) 

0.1OOOE-24 0- 
0.1 OOOE-24 0- 
0.1 WE-24 O.oo00 

9.4249E-03 3.3581 

PERCENT O f  TOTAL DOSE 

0.40ME42 47.6291 
44449E42 sum 331 



2020 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

VEGO. 
MEAT 
MIU 

MPOSURE MOM 
SUBM AIR 
SURF- 
SWIMMW3 
HHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

MPOSUREMOM 
SUBM AIR 
suRFAc€ 
SWIMMING 
INHAL 
INGEST. 

VEGET. 
MEAT 
MILK 

EXPOSURE MODE 
SUBM AIR 
SURFACE 
SWIMMING 
LNHAL 
M E S T .  

VEGET. 
MEAT 
MILK 

W U C U M  WBODY 
mmws 
PA-228 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. O . m 4 2  47.1939 
a 1 7 1 E 0 0  ' ZOlOl 

C O H T ~ ~ ~ M O O E S T O L N D R  DOSEZ) 
a- aim 

--m) PERCENT OF TOTAL DOSE 
Q10oOE-24 0.0000 
QloOoE-24 O.oo00 
O.loo0€-24 OXKKK) 

0.71 1- 89.mm 
0.4-42 a.0614 
a4283€42 38.1012 
TX1033€00 . l S 4 6  
02866€- . 24157 

C O N T R I m  OF MPOSURE M O M S  TO PANCREAS DOSES 
ANNW DOSE-) PERCENT OF TOTM DOSE 

0.1oooE-24 OXKKK) 
aioax-31 0.0000 
4100#-24 0xK)Oo 

0.37XE42 4Usa 
0.4003E42 51.7414 
YI.3607E42 . 46- 
9.1543E- . 1.9B3.5 

02414E43 3.1180 
C O N T R I B W  of D(p0SwIE MOOES TO KlDNfls DOSES 

O.loooE-24 O.oo00 
0.1oOoE-24 O.oo00 
0.1 OOOE-24 O.oo00 

ANNW DosE(REMS) PERCENT OF TOTAL DOSE 

03813EQQ 48.3683 
0.4WoE42 51.8317 

Q.3668E42 46.5278 
0.156QEQ3 1.Q906 

Q2454E-a 3.1134 
TQTAL OOSE TO EAo( OROAN THROUGH ALL PATHWAYS 

ORQAN -0 
WBOOY - 05665EO1 
RMAR 0.5176E41 
ENDOST o.lsB1E+oo 
THYRO(D O.1261E41 
BREAST 0.1264E41 
-PUL. 02ZIlE+W 
S W W  0.1265EOl 
INT W W  0.0494€42 
UVER 0.1 lmE41 
PANCREAS Om41 E 4 2  
mmms O.T(183Eo2 

CONTRlBUTORSTOORGANDosES 
PERCENT 

RMAR ENDOST THMIolD BREAST 'WL. S W W  l M W W  LMR PAN- 

1 w . m  l w . m  1w.oooo 1oo.oooo 100.oooo 1 o o . m  1oo.oooo 1oo.oooo 100.oooo 100.oooo 100.oooo 
ANNuALDoSES(REMs) 

NUCUDE ORGAN OOSE MAXlMUMLOCATION 

RA-228 WBODY 0.5685E41 12 7 
RA228 R W  0.5176E41 12 7 
a228 ENDOST 0.458TE+oo 12 7 
a228 TWFKND 0.1261E41 12 7 
RA228 BREAST 0.12a€41 12 7 
RA228 'PUL' 02281E+W 12 7 
PA228 S W W  0.1265E41 12 7 
PA228 PCT W W  0.8494E42 12 7 

!7 LNER 0.1186E41 12 7 
tR RAs'i28 PANCREAS O.T741€42 12 7 

COulMN Row 

33,. 
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2020 

A t  DATA 
U G D T  FV=50.0,0,50.0, FB=SO.O,O,SO.O, FI(=SO,O,sO & E m  

AG ARRAYS 
F ILE  23FARRA.DAT 
SKIP s 
USER 
(161s) 
<WlO.O) . 

W o U I T I o l  ARRAY 
FILE 24POPA.DAT 
SKIP 3 
USER 
(8(19,1X)) 
M Y T S  
ACCIDENT SCENARIO FOR BLDC. 68 W I T H  10% RELEASE 
DOSE CALCULATED AT 1uK) WTERS. 
U.S. 04E FEED U T E R I A L S  PRODUCT101 CENTER 

. . .  . .  
336 



. 7 ,  

:,! *, 'i ?d,  
' 1  

0 

0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 

0 

1 
0 

AMRAGE AIR TEMPERATURE (DE0 K) 206.0 
AMRA(3E VERTW TEMPERATURE ORAMENT OF THE AIR (#o KmETER) 

NSTABlLlTVCUSSE OlltZB 
HSTABIWCUSSF 0.looO 
H STABlW Cuss 0 0.1466 

W N F W  RATE (CM/MAR) 1a200 
HEIGHT OF UD (METERS) 1000 
NUMBEROF STACKS WTHE PUNT 1 

STACK INFORMATION- 

STACK NUMBER 
1 2 3 4 5 6  

HEIGHT (METERS) O.oo00 
DLAMETER (METERS) O.#loo 
EFFLUENT VELOCfW (MOERS/SEC) O.oo00 
RATE OF HEAT EMISSION (CAJJSEWD) O.OOE+OO 

RELEASE RATES FOR RAMoNucuoES 
STACK NUCLIDE RATE 

(-=PIEAR) 

0 SECTOR FRAcT#)N OF TIME IN EACH STwUn CLASS 
0 A B C D E F G 
0 

1 0.0084 0.0055 0.0224 0.3792 0.4551 0.0928 0.- 
2 0.0171 O.oo00 0.0342 0.396 0.4263 0.1136 0.0512 
3 0.0101 0.0209 0.0310 0.3910 0.3192 0.0929 0.130 
4 0.0404 0.4245 o.Oo80 0.3515 42441 0.1383 0.1872 
5 0.0318 0.0279 0.0240 02989 03028 0.1076 o m 1  
6 0.m 0.0108 0.0514 0.4737 42892 0.0650 0.0595 
7 0.0398 0.0149 0.0498 0.5688 oao77 0.0296 40682 
8 0.0163 o.oo00 0.0431 0.5458 02985 0.0488 0.0866 
9 0.0392 0.0173 0.0347 0.5470 42893 0.0523 0.0392 
10 0.0321 0.0438 0.0641 0.4973 a1071 0.0837 0.0810 
11 0.0188 0.- 0.0625 03270 ozs2 0.1104 02146 
12 0.0157 0.0156 0.0190 02881 02958 0.1391 02261 
13 0.0439 0.0251 0.0363 0.2900 0.3187 0.1465 0.1390 
14 0.0413 0.0208 0.0445 0.2368 0.3291 0.1892 0.1383 

16 0.0446 0.0265 0.0418 0.3585 0.w 0.0823 0.0410 
15 0.0311 0.0191 0.0502 0 . a ~  0.4521 0.0988 0.0671 

- 1  
0 
0 WIND TOWARD FREQUENCY WIND SPEEDS FOR EACH STABILITY CLASS 

0 A B C O E F G  

FREQUENCIES OF WlND DlRECTlONS AND REUPROCALAMRAGED WlND SPEEDS 

(METERs/SEC) 

3 3 1  



2020 
0 

0 
1 
0 
0 

0 
0 

1 0.068 2.57 131 200 1.m 1.48 Ob1 0.n 
2 0.- 1.0 0.00 1.10 in irn o.n 0.n 
3 0.016 0.n an an Qoo 0.83 0 . n  0 .n  
4 0.w om 1.00 251 0.84 0.77 0.77 0.n 
6 0.011 1.06 i s  o.n im om 0.n 0.n 
6 Oxldo 1.14 247 1.16 1.62 1.01 0.77 0.n 
7 0.033 1.82 1m 1.a 132 1.01 0.n 0.77 
0 O M 0  0.77 Qoo 2 1 7  1.60 l a 0  0.77 0.77 
0 0.030 , i s  2.m 1.67 210 1.17 om an 
10 0.066 1.35 1.m 1.40 1.80 1.07 081 0.77 
1 1  0.m 257 243 1.08 1.63 1.19 an 0.n 
12 0.004 1.15 2Z 1.46 1s 1.16 0.n 0.77 
13 0.100 1.m 2.w 243 1.62 121 a78 0 . n  
14 0.103 1.59 1.m 1.m l a  1.03 0.79 an 
15 0.120 1.62 201 2.33 1.44 1.14 0.62 0.n 
16 0.1 17 2.83 2 4 9  2% ls2 1s om 0.n 

FREOUENClES OF WlND DWECnONS AND TRUEAVERAOE WIND SPEEDS 
WlND DIRECTIONS ARE NUMBERED COu- STARTING AT 1 K)R WE NORTH 

WIND TOWARD FREQUENCY WUJD 8pEEDsFoR EACH STABlLJTYcLASs 
w=/sEc) 

A 6 C 0 E F . 0  

1 0.058 257 2.57 235 2.83 2 1 9  0.88 0.77 
2 0.429 1.98 0.00 1.67 l a 6  1.52 0.n 0.77 
3 0.016 0.n 0.77 0.n 1.34 0.m 0.n 0.n 
4 0.020 1.13 1s 257 0.98 0.n 0.n 0.77 
5 0.011 1.45 2.m 0.n 1.40 o s  0.n an 
6 0.080 1.80 257 1.72 222 1.30 0.n 0.77 
7 0.033 212 i s  2 s  2.01 1.41 0.n o.n 
8 0.030 o n  Qoo 201 223 1.75 0.n 0.77 
0 0.038 206 bQz Z34 271 1.67 122 Q.TI 
10 om6 2.41 at0 2.52 252 1.50 0.88 a77 
1 1  0.070 257 .an 263 2443 ibs 0.77 an 
12 aool im am 247 273 1 . n  an o.n 
13 0.10s 263 2.00 351 2.78 203 0.79 0.77 
14 0.103 2-53 257 232 238 1 . 1  0.82 0.n 
15 0.120 2 . ~ 7  257 3.10 2p 1 . ~ 2  os2 0.n 
16 0.1 17 2.97 ur) 3.19 280 2.27 0.66 0.n 

0 
1 ESMAATEDRAWONUCUDECONENTWTIOUS 
O A R E A  NUCLIDE AlRcoNcEN DRYDEPRATE WETOEPRATE GNDDEPRATE EFFREL 
RATE 

WINDTOWARD DISTANCE 

WlND DIRECTIONS ARE NUMBERED COUNTERCLOCKWlSE STARTING AT 1 FOR DUE NORTH 

(pcI/m-4 (pcI/w-/s) m/w-/s) (pCI/m-/s) m/s) 

. . _.._ 

0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 

(METERS) 

1300 
1400 
ls00 
1625 
1700 
le00 
2mo 
2200 
2500 
5ooo 
1300 
1400 
1500 
1625 
1 700 

TH-228 
Tu228 
Tu228 
Tu2a 
Tu228 
TH-228 
TU-228 
TH-228 
TU-228 
Tu228 
TU-228 
TU-228 
TU228 
TH-228 
TU-228 
TH-228 
TH-228 

-47 
2.suE47 
-47 
l.WE47 
1.82E47 
1 B E 4 7  
1 3 E 4 7  
1.18E47 
9.49E08 
324E08 
1A9E47 
lS7E47 
1 .a47 
12QE.07 
laDE-07 
1 .WE47 
0.06E08 

1 .&E46 
1.- 
1.30E08 
1.1s- 
1 .=E08 
9.53E08 
7 s -  
6.78Ea 
5 . 4 6 E a  
1 BE49 
1.09E08 
9.6OE49 
8.52Eo8 
7.44EOg 
6.83E09 
625EOO 
521E08 

283EQQ 
2mEa 
2-08 
225€a 
215E49 
2-49 
1.82E49 
1 .ea 
1 .UE- 
7.01E-10 
1 E 4 9  
1.74€09 
1.62E49 
1.4QE49 
1 . 4 s -  
134Ea 
lpE00 

101E08 
1 .72E08 
1.54E48 
1.36Ea 
126€40 
1 . 1 6 E a  
9.m49 
8.42E09 
631 E09 
2m49 
128E08 
1 . 1 s 4 8  
1.01 E08 
u3e0g 
8 . 3 1 E a  
7540 
& 4 1 W  

631E+03 
6.30€+03 
6.28E+03 
627E+a3 
627E+Q3 
626E+03 
624E+03 
623E+03 
621E+03 
6.07E + 03 
3.07E+03 
3.06E + 03 
3.05E+03 
3.05E + a3 
3.04E+03 
3.04€+03 
3.03E+W 338 



:‘$os 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 

LCEQ 

2#K) 
2500 
#xx) 
1300 
1400 
1500 
1625 
17W 
1800 
1ooo 
am 
2500 
so00 
1300 
1400 
1500 
1625 
l7W 
1800 
2ooo 
2200 
2500 
so00 
1300 
1400 
lS00 
1625 
1700 
1800 
2OOo 
am 
2500 
5Ooo 
1300 
1400 
lS00 
1625 
1700 
1800 
2Ooo 
2200 
2500 
so00 
1300 
1400 
lS00 
1625 
1700 
le00 
2Doo 
2200 
2sQo 
so00 
1300 
1400 
lS00 
1625 
1700 
1800 
2ooo 
2200 
2500 
so00 
1300 
1400 

7.71E-oB 
621E48 
21lE48 
1 .- 
l S 4 7  
1.14E47 
9.- 
0 .18Ea 
6.32508 
631- 
Lo?l% 
4.72€08 
1 .sea 
224€47 
1 .oBHn 
1.7- 
l.SlE.07 
1.- 
1 s -  
1.05E47 
B.QzE-06 
7.1- 
2- 

4.ooE47 
3.53€47 
3.mE47 
2.84€47 
m47 
213E47 
1.81EQI 
1 .e47 
4.70E40 
3.39507 
2mE47 
265E47 
231E47 
214E47 
lS4E47 
1.61 E47 
1 .ma 
1.1oE47 
3.7oE08 
l H 4 7  
1 .E47 
1 .e47 
126E47 
1.17E47 
1.06E47 

7.4aE40 
6.01 E40 
2ooEo8 
1 .=E47 
1.61E47 
1.42€47 
124E47 
l.lsE47 
1 .WE47 
8.WE48 
735E40 
5.91 E08 
1.96EO8 
1 S E 4 7  
1 .e47 

4.55E97 

af9Eo8 

4.44E00 
3.6aEoo 
121E00 
e.*- 
7.41E08 
6 . e -  
6.72€00 
82s- 
4.m- 
3.w- 
b38EQO 
272EQo 
Q.01E-10 
12QE08 
1.13Eoe 
9SE- 

8.w- 
7zsEoe 
6.ME-00 
5.13E00 
4.12EoO 
1 s -  
282508 
230Ea 
203E40 
1 .T7Eo8 
1.64E40 
1 . a -  
123E08 
1.04Eo8 
8.37E09 
27- 
1.Q5E46 
1 .mi40 
1 S 4 8  
1.33Ea 
123Eo8 
1.12Eoe 
9 m 0 9  
7.eMoo 
636E08 
213E08 
1 .ma 
9.39E.09 
8.32E09 
72s-  
6.71EoO 
6.08E09 
506Ed9 
4.30€09 
3.46E4Q 
1.15Ee 
1 .=OB 
9.2%- 
8.19E09 
7.14E09 
6.61 Ed9 
5 . s -  
4.97E49 
4.23E.09 
3.40E- 
1.13E49 
9.12E.09 
8xWEoO 

am- 

lxRE00 
@.WE-10 
461E-10 
1.2OEOO 
1.16Ea 
1 .oEa 
O.ME.10 
Q.4OE-10 

8.m-10 
7 s - 1 0  
6.35E-10 
3.03E-10 
1.68EoO 
1.56Ea 
1.44EOo 
1.33E08 
127EOe 
l.lQE00 
1 .ma 
@.BE-10 
8.4s-10 
4.01 E-10 
3.14E- 
2-oO 
27oEo9 
248E49 
2.36EOo 
-09 
1 .WE09 
1ROEW 
1.58E.09 
7.48510 
3.61- 
334E08 
S.11EOB 
2.m- 
274E40 
258E.09 
231 E09 
21oEOo 
184EoO 

lmE08 
183Eo9 
1.70E09 
1.57E.09 
1 S o 9  
1.41 Eo9 
1 m . 0 9  
l.lsE08 
1.01 Eo9 
4.88E-10 
1 .=a 
1.53E.09 
1 .e40 
131 E.09 
12SEo9 
1.18EQ9 
1.06E.09 
9.57E-10 
8.39E-10 
4.05E-10 
1 .mE# 
1 .ma 

ammo 

asiE-10 

3.02E+03 
3.01€+03 
2.92E + 03 
1.65€+03 
1.6sE+03 
1.64E+03 
1.64E+03 
1.63E+03 
1.63€+03 
1.62€+03 
1S2E+03 
1.61 E +03 
l.S4E+03 
206E+03 
206E+03 
u#E+03 
204E+03 
204E+03 
203E+03 
202E+03 
201E+03 
2ooE+03 
l.Q0€+03 
4 a E + 0 3  
422€+03 
42oE+03 
4.18E+03 
4.18E + 03 
4.16E + 03 
4.14E+03 
4.12E+03 
4.1M+03 
3.91 E +03 
6.5OE+03 
6.49E+03 
6.48E+03 
6.46E+03 
6.46E+03 
6.4SE+03 
6.43€+03 
6.41E+ 03 
639E+03 
623E+03 
3.57E + 03 
3.56E + 03 
3.55€+03 
-+03 
-+03 
3.54E + 03 

3.52E+03 
361E+03 
3.42E + 03 
326E+03 
325E+03 
32sE+03 
3.24E + 03 
324E + 03 
323E+M 
322E+03 
3.21E+03 
3.2M:+03 
3.12E+03 
4.11E+03 



2020 
0 
0 
0 
0 
0 
9 
9 
0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
1 3  
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 

1600 
1625 
1700 
1- 
2ooo 
2po 
l#x) 
6wo 
1300 
1400 
1500 
162s 
1700 
1800 
a m  
2200 
2500 
#xK) 
1300 
1400 
1500 
1625 
1700 
1800 
2Ooo 
2200 
2500 
5ooo 
1300 
1400 
1500 
1625 
1700 
18W 
2Ooo 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
1700 
1800 
2an 
2200 
2500 
5ooo 
1300 
1400 
1500 
1625 
1700 
1800 
2an 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
1 700 

124E47 
1 .mEm 
1 .m47 
O.OBE48 
7.61E48 
6.uEQB 
LlOE48 
1 .ma 
3.34€47 
204E-07 
2e47 
-47 
21oE47 
l#K47 
1 S 4 7  
1.34E47 
1 .oBE47 
3 s -  
7.mE47 
7mQ7 

5.38€47 
4 m 4 7  
4.soHn 
3.nE47 
3.1 E47 
zslEQ7 
IWOEOB 
1 .aEa 
O . o s E 4 7  
7.n9€47 
6.96E47 

AB2E47 
4 s 4 7  
4.oDEm 
32E47 
l a 4 7  
924E47 
blZE47 
7.10E47 

LTOEQI 
524E47 
4 S E 4 7  
am47 
-47 
O R E -  
0.65€47 

7 b l E 4 7  
6SE47 
CoGE47 
5.48E47 
4.55E47 
-47 
311E47 
l M 4 7  
7.81 E47 
6.8BE47 
6.1oE-07 
533EQI 
4.83E47 
4 . m m  

.873€47 

a i m 7  

aawn 

aamn 

1.47EQo 
15M40 
129E40 
1- 
1-40 
0-8s-10 

423E-10 
2mE08 
278€08 
2H40 
236€08 
2.25Ea 
2.12€40 
l#Koo 
1.72Eoo 
1 d l  E08 
7296-10 
4 . w -  
4 s 0 8  
3mE08 
3.66€08 
549E08 
329608 
2-08 
2.66€40 
2.33€40 
1.1OEOo 
Lt3EOo 
529E40 
4OlE40 
4.51E40 
4 s 4 0  
4msE40 
3.61E40 
3.27E08 
28BE40 
1 S 4 0  
6.37Eo8 
5.89Ea 
548Eo8 
eoIE40 

4 . s -  
4a6E40 
a67E49 
3.21 €09 
1 s -  
69oE49 
6.38€49 
5.83E40 
546Eo8 
521 E09 
4.90€09 
438E09 
m49 
3 . e -  
1 .e49 
7.1s- 
6.62E49 
6.16E09 
5.m- 
5.41 E 4 9  
S.loE49 
4.57E49 

am-io 

4 ~ 1 ~ 0 s  

3 4 0  



i 

r B i  .-i ,- a i  5r. ! P  * .  
16 
16 
16 
16 
16 
16 
16 
16 
10 
10 
16 
16 
16 

1 
0 

0 

0 
0 
0 

1 
0 

1300 
1400 
lSW 
1625 
l7W 
le00 
aooo 
2200 
2 s o  
so00 

0-45 0 . 1 ~ ~ 0 5  0 . 1 2 ~ ~ 4 5  o.106~05 0.389~05 o m 0 5  aimus 0.160~06 
0-45 0.146E.05 0.113E45 0.172€46 0.350E05 0262EO6 0.143€46 0.141E-06 
0.197E45 0.130E45 0.998E06 0.152E05 0.3oDE05 0232fO6 AlaEOs 0.12936 
0.173505 O.ll3E.05 0.870E06 0.132!€05 0 - 4  0.2a2E45 0.11#05 0.1OOE06 
0.16OE05 O.1OSEOS 0.805E.06 0.122fX5 0.24OEO6 0.187E- O.lmo6 0.101EO6 
0.145E45 0.951E.06 0.72BE.06 O.lllE-05 O.ZSE# O.lmEO6 0-06 0.011E- 
0.12lE45 0.793E.06 0.605E.06 0.019E08 0.187E05 0.141fo5 0.m- O . m E 4 0  
0.1WE46 0.676E.06 0.515E.06 0.78lEOB 0.1SoE45 O.lZoEO6 ob56Eo6 0.614E08 
0.832E- O.544E.06 0.414E.06 0.- 0.127E- O m 4 6  032TH)8 0.518E08 
0284- 0.185E.06 O.137E.06 0207E46 0.4lBE08 0.324€46 0.lfSEoG 0.172€08 

S SSE SE ESE E p ( E N E N N E  

19[)0 0.lsoEOs 0293€.05 0.699EO5 WD3E46 0.810Ea O H 0 6  0.47QE46 
1400 0.122E(15 0.258E.05 0.613E45 0.7WE05 0.711E05 0.743EO5 odO3E05 0.421E05 
ls00 0.109E45 0.228E.05 0.542E45 0 . m -  0.62B€45 Q-45 -05 0.374E05 
1625 0.948EG 0.199E.05 0.471E05 0.61OEO6 0.548E46 0.513EO5 0.467WS 0.327€5 
l7W 0 . m -  0.184E.05 0.436E.05 0.563HLS 0.5oTE05 0.530EO6 0.432€05 0.3Q3E45 
le00 0.796E.06 0.167E.05 0.394E45 O S 0 5  0.459€46 O.reoEo5 -05 0274€05 
ao00 0 . e -  0.138E.05 0.326645 0.422E-06 0.381E05 0-45 -45 0 - a  
rzoo 0.565€.06 0.118E45 o m 4 5  0.3s8E05 0.324Ea 0.339EO5 QnaEos 0.19JE05 
2500 0.455E46 0.946E06 0222E45 0288E05 0.260€45 0-05 024E-06 0.157E45 
so00 0.154E46 0.315E.06 O.MIE.06 O M . 0 6  0866E08 OglOE.06 O . m E . 0 6  0.534E06 

OPTIONS sELH=TED FOR DOSE AND WAKE cKcuLATK)Ns 
CALCULATONSARE MAM FORTHE M A x I M A L L v - M p o s E D ~  
TABLES FOR EACH N W D E  LISTING DOSES BY ORGAN AND PATHWAY AT EACH ENWRONMENTAL LOCATION 

ARE wm. 
UNFORMTED ON UNIT 25. 

PMRONMENTAL CONCENTRATONS AND MAKE RATES BY MAN Fzw\ EAI;H NUCUDE ME WFUrrpl 

OOSE SUMMARY TABLES ARE PRINTED 
WORKlffi LEVELS ARE CALCULATED FOR RN-222 IF IT IS IN THE SOURCE TERM 
ORGAN NAMES ARE INPUT 

1 
0 
0 
0 
0 ARE4 NO.MEATANlMALS N O . M I L K C A ~  FOODCROPS WATERAREA PoWlATlON 

0 COLUMN ROW 
0 

SUMMARY OF AREA W N W  PUNT 

(-METERS) 

1 1  0 0 O.oooE+oO 0 6469.0 
1 2  0 1 0.1 44E + 04 0 0.0 

341 1 3  0 - 1  O.ls€+04 0 Qo 



2020 
0.3#K)EU3 

~Pa/KQwElww;)cITpERpcI/KQ DFlvscnL) 
0 01 UPTAKE FRGTW (INMUTION) 0.20W€U3 
0 01 UPTAKE FRAcnw (INOESTION) 0.2OOOE43 
0 PAsmaESmWXONS) 0.loOoE + 01 
0 6oLusuYcws Y 
0 DOSECWVERWNFACTORG 
O O R O A N  EIHALAfK)N, UaEmON S W M E R W N I N A I R  SUW~MposUcIE WBMERSK)NH 
WATER 

( w ; u s / M # r w > c u w E ) ~ ~  FFIEMscUBK:w/ -cM/ (REMS-aJBK; 
m/ 

MlcRocu=Mp MICROCUFUEHR) -* 
0 

W BODY 0342E+a A306E+00 0-+00 O.llOE43 O.22lEOZ 
RMAR atw+az o . i i l~+oo  0.741 E + 00 0.40BEQ3 0 . 1 m  
ENDOST 0.847€+03 QBnE+Ol Q144€+01 0.7WEQ) 0- 
THYROlD 0851E+00 0.851H12 Q126E+01 O.692E43 Q3OoEOZ 
BREAsl o.a58E+Oo 0.882E02 0.1s6€+ 01 0.860€43 
VUL. 02SE+04 0.855EOZ 0.88O€+Q) 0.489E43 021- 
SWALL QB3BE+00 OB36€42 0.?83€+00 0.431 E 0 3  O.lfm-02 
INT WALL 0261E+01 0.242€+00 . QltwE+00 0.42oE43 Ql82EOZ 
UVER W + O 1  0.343E41 0.81 1 E +Q) 0.146E.03 0.183Ee 
PANCREAS 0.632€+00 amW2 O.S33€+00 0.348E.03 0.151 EOZ 
KlDNMS O.l38E+01 o.sssEa 0830E+00 0.457E.03 0.1QaEOZ 

1 m T I O N S  AND WAKE RATES FOR TK22B 
O A R E A  AIR ColJCEKTRATloN CONCEMRATW 
MAKE 

(cVWES/CUBC METEFI) ( m S / s Q u A R E  METER) 

0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 

. 4  

1300 
1- 
1500 
1- 
1100 
le00 
2mo 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
1700 
1800 
2om 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
17W 
1800 
2mo 
2200 
2500 
5ooo 
1300 
1400 
IS00 
1625 

C f i E  

0288E-12 
0.29512 
0.as-12 

Q182E-12 
QlgeE-12 
0.1s-12 
0.1 18E-12 
0.94QE-13 
a324E-13 
0.189E-12 
0.167E-12 
0.1 4aE-12 
0.125612 
0.1PE-12 
0.109E-12 
O m - 1 3  
0.771E-13 
OS21E-13 
0211E-13 
0.1 46E-12 
0.129E-12 
0.1 14E-12 
0.993E-13 
0.918E-13 
0.832E-13 
0.69lE-13 
0 . m - 1 3  
0.472E-13 
0.156E-13 
0Z4E-12 
0.196E-12 
0.174E-12 
0.151E-12 

~ 1 ~ ~ 1 2  

0.514E.06 

OAm€# 

0 s -  
0- 
0-46 
0223E-a 
0.183E46 
O.BBoE00 
0338EOB 
0.3OOE08 
0268Ea 
0236E08 
0-a 
0.201E46 
O . l t o E 0 8  
Q146€46 
0.120E46 
0.443E49 
0256E46 
0227Ea 
0-46 
0.178E46 
0.165E46 
0.15OEoB 
0.126Ea 
0.109E08 
0.887E09 
0.319E49 
0.385E08 
0.340E08 
0.3[#E46 
0-08 

alb116o) 

!!=PP- 

0.313E + 04 
027E+04 
024% + 04 
021oE+04 
0204E+04 
O.lWE+04 
0.158E + 04 
0.136Et04 
0.1 1 1 E+04 
0.41 4E + 03 
0-+04 
0.183E+04 
0.164E + 04 
O.lUE+OI 
0.134E +04 
0.122€+04 
O.lW€+04 
0.892E+03 
0.731 E + 03 
0=+03 
0.156EtM 
0.138EtW 
0.1aEt04 
0.108Et04 
0.101 E t  04 
0.916E +03 
O.mE+03 
0.662E t 03 
0.541Et 03 
0.194Et03 
0.235E t 04 
0207EtM 
0.184E+04 
0.162!€+04 

0231E+01 
02ME+01 
Ql(nE+O, 
ammu 
o.rm*ar 
0.133E+04 
0.1 11E+04 
0.946€+03 
Q762€+03 
O281E+03 
0.152€+04 
0.134E+O) 
0.110E+04 
0.104€+04 
0.961E+03 
0.872!€+03 
0.727€+03 
0.61 9E + 03 
0.&@€+03 
0.169E+m 
0.1 18E + 04 
O.lL?3€+04 
0915E+03 
0.797E+03 
0.737E+03 
O.€S8E+03 
0.555E+03 
0.472€+03 
0.378E+03 
0.126E*03 
0.179€+04 
0.158E+04 
0.1*+04 
0.121E+04 342 



4 
4 
4 
4 
4 
4 
5 
5 
6 
5 
5 
5 
5 
5 
S 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
0 
10 
10 
10 
10 
10 
10 
10 
10 
10 ~ 

17W 
1 0  
2040 
2100 
a00 
#xx) 
1300 
1400 
lS00 
l62S 
1700 
1800 
Po0 
2200 
2500 
woo 
1300 
1400 
1500 
1625 
1700 
ls00 
2040 
2200 
2500 
so00 
1300 
1400 
lSW 
1625 
1700 
le00 
2ooo 
2200 
2500 
5ooo 
1300 
1400 
1500 
1625 
1'100 
ls00 
Po0 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
1700 
la00 
2ooo 
2200 
2500 
xxx) 
1300 
1400 
1500 
1625 
1700 
1800 
#xx) 
2200 
2540 

0.14oE-12 
0 . 1 s -  12 
O.lobE.12 
0 . w - 1 3  
0.71 E-1 3 
0.236E-13 
0.45s-12 
0.4OoE-12 

0.30eE-12 
oa4E-12 
O B 1 2  
0213E-12 
0.181 E-12 
0.145E-12 
0.4T8E-13 
0.338E-12 
03QoE.12 
0265512 
0231E-12 
0214E-12 
O.ls4E-12 
0.16lE-12 
0.137E-12 
0.lloE-12 
0 .m-13 
0.185f-12 
0.163E-12 
0.14%-12 
0.126012 
0.117E-12 
0.106E-12 
0.819E-13 
0.748E-13 

0.353~.12 

0.601E-13 
0-13 
0.183E-12 
0.161E-12 
0.142E-12 
0.124E-12 
0.1 1%-12 
0.104E-12 
0.864E-13 
0.733513 
0.591 E-13 
0.196E-13 
0.1s-12 
0.14oE-12 
0.124512 
0.10BE-12 
0.1oM-12 
0.W-13 
0.757E-13 
0.64%-13 
0.519513 
0.176E-13 
0.334E-12 
0294E-12 
0260E-12 
OaE-12 
0.21oE-12 
0.19oE-12 
0.1 !%E-12 
0.134E-12 
0.1oBE-12 

0246ma 
0.224€40 
0.16E40 
0.181E4e 
0.131E40 
0.46BEOo 
0 . m  
0 . e -  
0 . 6 1 ~  
0.- 
0.- 
0.4slE-m 
0.- 
0.324E40 
020336 
0- 
0.613E-00 
0.544EOB 
0.- 
0.- 
0.39BHll) 
0.- 
0.- 
0.265€46 
0 2 1 m  
0.- 
0.335EQB 
02mMB 
0- 
0234EOB 
0.21 TEOB 
0.198EOB 
0.161E08 
0.141MB 
0.11aE-a 
0.- 
0.322E08 
0- 
0- 
0 2 2 W  
020BEOB 
0.19oEOB 
0.1 mE40 
0.137E40 
0.112!€08 
0.407E08 
0-08 
0-40 
0-40 
0.201EOB 
0.1- 
0.171E40 
0.144€40 
0.124EOB 
0.1a2Ea 
0.3tOE08 
0.588E08 
0.521 €46 
0.465EOB 
0.40gEOB 
0.379Ea 
0.346E08 
OSlEOB 
025OEoB 
0-40 

O.ls0€+04 
0.137E+04 
0.115E+04 
O . W + O O  
OIK)lE+Q3 
0-+Q3 
0.413E +04 
0.418€+04 
0371Et04 
0.326Et04 
0.3aZE+04 
0.275€+04 
023#+04 
0. W E  + 04 
0.161E+04 
OS&€+= 
0.373E+04 
0.331€+04 
02##+04 
0.281€+04 
0243EtO) 
0.221€+04 
0.187€+04 
0.161Et04 
0.132E+04 
0.467E+w 
0204E+04 
0.181E+04 
0.162E+04 
0.142€+04 
0.132Et04 
0.121E+04 
0.102E+04 
01179E+09 
0.720€+09 
0264€+06 
0.196E+04 
0.174E t 04 
0.155E+04 
0.136Et04 
0.127E+04 
O.lleE+04 
0.973E+W 
0.837E+03 
0.684E+03 
0248E+W 
0.175E+04 
0.155E+04 
0.139E+04 
0.122€+04 
0.114€+04 
0.104€+04 
0879E+03 
o.f58E+w 
0.822E+03 
0.231E+W 
0.359€+04 
0.317€+04 
0.283Et04 
0249E + 04 
023lE+04 
021 1E+04 
0.1nE+04 
0.153€+04 
0.125E+o4 

0.1 12E t 04 
0.102f+04 
o.a43€ t w 
0.716€ t 03 
0.wSEtw 
O.leOE+W 
0.366€+04 
0.321E+04 
0284E+04 
4247Et04 
0=+04 
0.2U?E+04 
0.1 71 E + 04 
0.146E+04 
0.1 17E + 04 
0384E+03 
0273€+04 
0240€+04 
0.213€+04 
O.laSE+W 
0.172€+04 
0.156€+04 
0.1306+04 
0.110€+04 
0.887E + 03 
0297E+03 
0.149€+04 
0.131€+ 04 
0.1 16E + 04 
0.101 E + 04 
0.937E+W 
0.848E+03 
0.706€+03 
0.6OoEt03 
0.483Et03 
O.lSoE+03 
0.147€+04 
0.129€+04 
0.114Et04 
0.996E+03 
0322€+03 
01)35E+03 
0.694€+03 
o.sbKK+03 
0.47s + 03 
0.150€+03 
0.127Et04 
O.l12E+04 
0.995E+03 
0.869E+03 
0.8MEta3 
0.72!9€+03 
0.600€+03 
0.S10E + 03 
0.41 7E + 03 
0.141E+03 
0369E+W 
0.236E+04 
0209E+04 
0.182€+04 
0.169€+04 
0.153E+04 
O.l27E+04 
O.lOBE*04 
0.867E+03 
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10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

#)o 
1300 
1400 
lW0 
1625 
1700 
1800 
2ao 
2200 
2500 
#KIo 
1300 
1400 
1500 
1625 
1700 
1800 
#)o 
2200 
2500 
5ooo 
1300 
1400 
1500 
1625 
1700 
1800 
2ml 
2200 
2500 
5ooo 
1300 
1400 
1500 
1625 
1700 
1800 
2ooo 
2200 
2500 
5ooo 
1300 
1400 
ls00 
1625 
1700 
1800 
2ooo 
2200 
2500 
so00 
1300 
1400 
l5W 
1625 
1700 
1800 
2ooo 
22ul 
2500 

OS$€-13 
0.toBE-12 
QmoE-12 
0.616€-12 
0.WtE-12 
O.WE-12 

0.mE-12 
0.916E-12 
0.254E-12 
0 . S - 1 3  
0.103E-11 
0.oOsE-12 
QT09E-12 
0 . e - 1 2  
0 . w - 1 2  
Q582E-12 
0.482€-12 
0.409E-12 
092pE-12 
o.mE.12 
0.924E-12 
oA12€-12 
0.718E-12 
0.626E-12 
0.510E-12 
0.~24E- 12 
0.435512 
0.370512 
o2m-12 
Qo88E-13 
0.965E-12 

_- 0.848512 
T Q761E-12 

--aes!E-12 
--uo6E-12 

0.548E-12 
0.455E-12 
0387E-12 
0.31 1E-12 
0. 104E-12 
0.781E-12 
0.688E-12 
0.61OE-12 
0.533E-12 
0.493E-12 
0.447E-12 
0.373E-12 
0317E-12 
0255E-12 
0.864E-13 
0.546512 
0.481E-12 
0.4m-12 
0.373E- 12 
0 . w - 1 2  
0.313612 
0.261E-12 
OmE-12 
0.179E-12 

0.450~42 

so00 0.609E-13 

QNlEOO 
0.134E47 
0.116Em 
0.1wE47 
O.Ql7E-a  
0.8SOfi- 
0 . m -  
0.64sEa 

0.448Ea 
0. lea 
0.1MEm 
0.152E47 
0.135Em 
0.110€47 
0.1- 

0- 
0.71- 
0.57- 
02#KOB 
0.15BEm 
0.139€47 
0.124m7 
0.109EQ7 
0.101E47 
0.918E08 
O.TIOE08 
0.661 E a  
0.538EOB 
0.191E08 
0.165EQI 
0.146Em 
0.13#47 
0.1 1- 
0.106HR 
0.065E08 
0.81EoB 
0.695E08 
0.566EoB 
02Q2EoB 
0.138Em 
0.122EQI 
0.1 e47 
0-08 
0.895EOB 
0.816EOB 
0.689€08 
0.533EOB 
0.485E08 
0 . 1 7 E a  
0-08 
0.863E08 
0.772€08 
0.680EoB 
0.633EoB 
0.5TSEoB 
0.488EoB 
0.421EO 
0.345E08 
0.128Ea o . m + w  

aeiE+m 
WlbE+04 
Q?l# + 04 
ao36E+04 
ods#+04 
Obl8€+04 
Q47lE+04 
o.amE+04 
O s 7 E + 0 4  
O a 3 E + 0 4  
o.@aE+w 
Q106E+06 
m2sE+04 
OmlE+04 
0.7loE+04 
owm+04 
O.e06€+04 
0-+04 
Q433€+04 
OSlE+04 
Q122E+04 
0#)1E+04 
odloE+04 
Qt55E+04 
0.-+04 
OblSE + 04 
O.S6OE+04 
0.4co#+04 
0.403€+04 
0328E+M 
Q116€+04 
0.101 E +05 
Q801€+04 
QtQ3E+04 
-+04 

- 0.648€+04 
osB8E+04 
0.484E+04 
0.424€ + 04 
0.345E+04 

0841E+04 
0.7- + 04 
Q686E+M 
0.58BE+04 
0.545€+04 
0.497€+04 
0.42uE+04 
0.361€+04 
Q296E+04 
O.lOBE+04 
0593E+Ol 
0.526€+04 
0.4mE + 04 
0.414€+0) 
03SE+04 
0.352€+04 
0297E+04 
0256E+04 
021oE+04 

aipE+w 

oaO€+m 2020 

0 
1 PERCENT OF W BODY DOSE BY EACH PAWAY 
0 NUCLIDE P A M A Y  DOSEWMS) PERCENT OF TOTAL PERCENT OF DOSE FROM ALL NUCLIDES 
0 

DIRECTIONS ARE NUMBERED COUNTERCLOCKWISE STARTING AT 1 FOR DUE NORTH 
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1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

TH-a SUBMAIR 0.68BfEa 0.00 100.00 
SURFACE 0.6154H# 0.00 100.00 
SWIMMW QOOOOE+00 0.00 Qoo 
Nnk 0.5731E+00 O(LH loQ00 
INGEST. ~ 7 4 ~ 7 ~ 4 2  139 loQ00 
E-. 0.r-a la *m.m 
MEAT 0#)48E06 *om 0.01 
MILK 0.4128E06 *om 0.06 
PERCENT OF ENDOST DOSE BY UCH PATHWAY 

NUCUDE PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE ALL NUCLIDES 

TI+= SUBMAIR 0.13OoEQ7 0.00 100.00 
SURFACE 0.1194Ea 0.00 1- 
SWlMMlffi o.OOOOE+00 0.00 Qoo 
INnAL 0.701 SE + 01 9e.m 100.00 
INGEST. -41 1.30 loQ00 
VEGR. O.OaQ2Eol la *ma3 
MEAT 0.121 Eo( 0.00 *om 
M U  0.5OmEoI *om om 
PERCENT OF 'THYROID DOSE BY EACH PATHWAY 

NUCUM PATHWAY DOSE(REMS) PERCENT OF TOTAL PERcPcT OF DOSE FROM ALL NIJCLIDES 

TK228 SUBMAIR 0.11s7EQt ,, 0.00 moa0 
SURFACE 0.1044Hw 0.15 1- 
SMkWNQ brrvw+m - 0.00 am - -  
PIHAL 0.7ouK02 90.60 100.00 
INGEST. o.aS35€-04 125 loom 

MGET. 0.8B2SEa 125 *@os3 
MEAT 0.1174€47 a00 0.01 
MILK 0.49aDEQI *om om 
PERCEHTOF B E S T  OOSEBYEACHPATHWAY 

NUCLIDE PATHWAY DOSE(EMS) PERCENT OF TOTAL PERCENT OF DOSE FROM W NUCUDES 

W-228 SUBMAIR 0.1413E47 0.00 100.00 
SURFACE 0.1298EQ4 0.18 100.00 
SWIMMING O.oWO€+00 0.00 om 
HHAL 0.7106E- 98-56 ioom 
INGEST. OgostE-04 1 2 6  100.00 

VEGFT. 0-44 1 2 5  *99s 
MEAT 0.1 169E47 a00 0.01 
MILK 0.4984€47 *om '406 
pERcEMOF.wL* DOSEBYEACHPAMAY 

NUCLIDE PATHWAY DosE(REMS) PERCPCT OF TOTAL PERCENT OF DOSE FROM W NUCUES 

W-228 SUBMAIR 0-a 0.00 100.00 
SUFIFACE 0.1315E05 0.00 100.00 
S W I W G  O.OWOE+W 0.00 om 
INHAL \ 0212OE+02 100.00 100.00 
INGEST. o m 4 4  0.00 100.00 

VEGET. QBS71E44 0.00 *9993 
MEAT O.llTgE47 0.00 0.01 
MIW 0.4943E47 0.00 0.06 

1 PERCENT OF S WALL OOSE BY EACH PATWAY 
-0 ~ NUCUDE PATHWAY DosE@€MS) PERCENTOFTOTK m O F D O S E F R O M A L L N U C U D E S  ~ 
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2020 
0 

1 
0 
0 

lwae SUBMNR 0.mSEoB 0.00 100.00 
suRFA# 0.6499Ea 0.08 10040 
Swim 0.0000E+00 0.00 m 
lru+u- 0.=4€42 ob61 loQ00 
INGEST. O.#LzBEoI 1 .a loo#) 

VEGET. OSWlE44 . 1.Y) .eo* 
MEAT QlaOlE47 *Om . MI 
MILK Q841zEQI .om .om 
pERcEM OF PCT WMLDOSE BY- P A M A Y  1 

0 NucuDE PATHWAY D0SE-S) PEA#NTwTOTAL PORCPrrOFDOSEFROMAlLNUCUDES 
0 

TK228 SUBMAIR 0.68WEOB 0.00 100.00 
SURFACE 0.6338EQ5 0.03 100.00 
SWIMMING Q m + 0 0  0.00 m 
HHAL 02161EOl m.44 loR00 
INGEST. 0.2S44Eu2 10.53 1- 
VEGO. 42542502 10.52 .m.m 
MEAT 0.3312E46 .om 0.01 
MILK Q1401EUS . 0.01 .om 
PDfcENTOFLMR OOSEBYEACHPATHWAY 

NUCUDE PATHWAY DosE(REMS) PERCENTOFTOTK PERCP(TOFDOSEWAUNUCUMS 

1 
0 
0 

1 
0 

, 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TH-228 SUBMAIR 0.7326EoB 0.00 100.m 
SURFACE 0 . m -  0.02 100.00 
SWIMMING QOOOOE+00 0.00 0.00 
IN o.=a B8.81 100.00 
INGEST. 036OoEU3 1.17 lW.00 
*Go. a-03 1.17 *99s 
MEAT 0.4MoE41 ' 0.00 0.01 
MILK O.lSB3EoB 0.00 a06 
PERCENT OF PANCREAS DOSE BY EACH PATHWAY 

NUCUOE PATHWAY DosE(REMS) PERCEWOFTOTK ~ O F ~ ~ K L N U C U D E S  

TH-228 SUBMAIR o.57zOE46 oxlo loo#) . -  
SUFIFm asS5E46 W 1- 
S W I M M  O=+W 0.00 0.00 

INGEST. -44 1.18 100.00 
M E T .  082nE01 1.18 . as3 
MEAT Q1061EOl 0.00 0.01 
MILK 0.4533E41 0.00 '0.06 
P E R C E N T O F ~ S  DOSEBYEACHPATHWAY 

INHL 0 . m -  Qe.74 loom 

NUCLlDE PATHWAY DOSE(R€MS) P€RCENT OFTOTAL PERCEHT Of DOSE FROMW NUCLIDES 

TH-228 SUBMARI Qfso2E08 Om 100xK) 
SURFACE 0.8891 EQ5 0.08 100.00 
SWlMMlNG O.OmOE+00 0.00 om 
w w  Q11UE01 mm loa00 

VEGR. aio(12Ea * 0.87 . mw 
MEAT 0.13lfEQI 0.00 a01 
MILK 0-47 . 0.00 * o m  

CONTHBLmoN OF DBOSUE MOOES TOW BOOY OOSES 

SUBM AIR 0.6380Ea O.oo00 
SURFACE 0.7698Ea 0.- 
SWIMMING 0.1 OaE-24 O m  
IN& 02032€+01 B9.8532 
INGEST. 0.4150Ea 0.1466 

VEGET. .0.4155E42 0.1- 
MEAT .O.seE46 . o.oo00 
MILK o.ooo1 
.* r Fh CUNTNBWOFEXPOSUREMODESTORMAR OOSES 

INGEST. 0.1002EQ3 0.87 toom 

EXPOSURE MODE ANNuALDOsE(REMS) PERCENT OF TOTAL DOSE 

W U R E  MODE --(REMs1 ERCENT OF TOTAL DOSE 
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0 . .  
' 0  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0' 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

DBOSURE MODE 
SUBM AIR 
SURFACE 
SWIMMING 
PmAL 
INGEST. 
MGEr. 
MEAT 
MILK 

MPOSUFIE MODE 
SUBM AIR 
suF4FAcE 
SWIMMING 
WHAL 
INGEST. ' 

VEGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 

IUGEST. 
VEGET. 
MEAT 
MILK 

-M 

EXPOSURE MODE 
SUBM AIR 
SURFACE 
SWIMMING 
INHAL 
INGEST. 

0.6609€a o#KK) 
0.8164Ea m 1 1  
0.1oOoE-24 QOOOO 

0.673lE+00 m m  
0.7407€a 1a12 
9.74Q2E42 1- 
9.Q848Eo6 

9.4128Ea * 4 0 0 ( 1 1  
CONTRIBUTION OF EXPOSURE MODES TO E N W  DOSES 

0.1300E47 QOOOO 
0.1104E44 - 
0.1OOOE-24 QOOOO 

0.701 SE + 01 1.7042 
092DBE41 1- 
9-41 1- 
9.121oE44 *a 

9.5oToEo1 o m  

- D O S E 0  pBRcpcToFfoTMDosE 

CONTRIBUTION OF MPOSURE MOOES TO THYFY#) 
ANNW DOSE-) PBICEHTOFTOTKDOSE 

0.1137E47 Qooaz 
0.1WE44 0.1461 
0.1oOoE-24 Qoooo 

0.7048EQ5C 986037 
0.8935E44 11501 
%-E01 1 2 a  
9.1 174EQ7 * -  

9.492oE47 o m  
CONTFUBUTlON OF MPOSURE UooEs TO BREAST OOSES 

--(REMs) eERcpcT OF TOTAL OOSE 
0.141 3E47 aooaz 
0.129BEOI 0.1800 
0.1- QOOOO 

0.7106E02 q0544 

99045E-04 1- 
9.118QE47 0- 

9.4984E47 o m  
DOSES 

0.9051EO) - r  1- 

CONTRJBUTlON OF MPOSURE MODES TO WL* 
ANNUAL DOSE(REMS) PERCENT OF TOTAL DOSE 

0.8028EOB OXKKK) 
0.7375W6 a m  
0.1 OOOE-24 0m00 

02120€+m 99- 
O M 4 4  aOO[W 
9.8971 EO) a m  
9 .1  1TOEQI * Q O O O O  

9.4943E47 * o # K K )  
CONTRIBUTION OF MPOSURE M W € S  TO S W A U  DOSES 

O.IQI5EOB Qoool 
0.6499Eo5 Oma 

ANNW DOSE(REMS) PERCPCT OF TOTAL DOSE 

0.1 OOOE-24 aoooo 
0.6924Ea m.5a2 
0.9328E44 1- 

9.9821EOI 13973 
9.1291 E47 0- 

9.5412EQI * -  
CONTRIBUTION OF MPOSURE MOMS TO INT WALL DOSES 

ANNUAL DosE(REMS) 
0.W99EOB O.oo00 
0.6338EM 0.0262 
0.1000E-24 O.oo00 

POSCENT OF TOTAL DOSE 

02161E01 89.4427 
02544E42 

10.5310 34.7 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

2020 Man. 3-42 10- 
MEAT 9.m- 0.0014 
MILK 9.llOlbm 0.- 

COHTWBWOFOBOSUCIEMOOESTOLNER DogE8 
MposuREMooE ANNW DOSE(REMS) PERCENT Of TOTAL DOSE 
IUIBMUR 0 . a a  0.- 
SURFACE 0.6730E46 Om18 

O.laO#-a 0- 
0.3046€01 86.61a 

8wIMMHJo 
DJHAL 
HGEST. 0 . m -  1.1670 
VEGn. 9.ssQeE- 1.1671 
MEAT 9.4MDEOT 0.0442 
MILK 9.1-a 0 . m  

CONTwBunoNOFMposuRE MOOES TOPANCFIEAS OOSES 
MPOSUREMODE ANNWDoSE(REMS) PERCPCTOFTOTALOOSE 
SUBM AJR 0.5120EQB o m 1  
wRFhc€ 0.- 0.0753 
SWIMMING aioo#a O.oo00 
NHAL 0.6890Ee 98.7441 
WGEST. 0.8233E0, 1.1799 
MGET. %.ma 1.1791 
MEAT 9.1081 E47 . o.oO02 
MILK 9.4533Em ' 0 . m  

CONTRJBunoN OF MPOSWIE MOOES TO KlDNMS OOSES 

SUBM AIR 0.T5a2EOB o.Ooo1 
SURFACE 0.6891Ea 0.0697 
SWlMMlffi 0.1OOOE-24 O m  
INML 0.1 144E01 99.4119 
WGEST. 0 .1mEa 0-8633 

VEGET. 9.1mEa o m  
MEAT 9.1317E47 o.Ooo1 
M U  Q S s a H 7  o.oO06 

TOTAL OOSE TO EK;H OFYUN THROUOH ALL P A M A Y S  

EXPOSURE MODE ANNUU -(REMS) PERC€NT OF TOTAL DOSE 

o#uN W S E m S )  
WBOW 02037E+Ol 
RMAR 0.5806E +00 
ENDOST 0.71ofE + 01 
THyRolD 0.71 48Em 
BREAST 0.7209E02 
WL* 0212DE+a2 
SWAlL 0.7028E02 
tNl W W  02416EO1 
LMR 0.3083EOl 
PANCREAS O.dBT7E42 
mmm 0.1 154E-01 

TK228 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1oo.oooo 1OO.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1 o o . m  1oo.oooo loo.Oo#) l o o . m  1oo.oooo 
ANNUAL DOSES(REMS) 

NUCUM ORGAN OOSE W M U M  L0CATK)N 

TU228 WBODY 02637E+Ol 12 7 
TK228 RMAR 0.5806E+oo 12 7 
TK228 ENDOST 0.7107E+01 12 7 
TK228 THYROID 0.7148E42 12 7 
TH-228 BFIEAST 0.72WE-02 12 7 
TK228 0212oE+02 12 7 
Tn228 s w w  0.7028E42 12 7 
TU228 INT WALL 0.241 6E0 1 12 7 
TK228 U M R  0.3083EOl 12 7 
w228 PANCREAS 0 . m -  12 7 

COLUMN ROW 
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KIDNEYS O.ll#EOl 12 7 



Building 68 

Thorium-230 
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hG DATA 
U O D T  FV=50.0,0,50.0, FB30.0,0,50.0, FM=SO,O, 50 LEY) 

Ac ARRAYS 
FILE 23FARllA.DAT 
X I P  5 
USER 
(1615)  
( U l O . 0 )  
wQvu11cy ARRAY 
IILE 24POPA.DAT 
SKIP 3 
USER 
(8( 19,1X)) 
QW(ENTS 
ACCIDENT SCENARIO FOR ELDC. a WITH la RELEASE 
OOSE CALCULATED AT 1300 METERS. 
U.S. DOE FEED WII7ERIALt PRCWCTIOY CENTER 

2020 
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i\5:l: 
' 0  

0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 

0 

1 
0 

OUTPUT OF NJRDOSEPA COMPUTER COOE 

AMRAGE AIR TEMPERATURE (DEG K) : 285.0 
AVERAGE VERTlcAL TEMPERATURE ORAMPn OF THE AIR (DEG W E R )  

HSTABlUMCUSSE 0.- 
IN STABILITY CUSS F 0.1080 
IN STABILITY CUSS G 0.1464 

R A l N f A l l  RATE (CM/YEAR) 1- 
HEWIT OF UD (METERS) 1000 
NUMBER OF STACKS IN THE PLANT 1 

STACK HFORMA'TION- 

STACK NUMBER 
1 2 3 4 5 6  

HEIGHT (METERS) O.oo00 
W E T E R  (METERS) 0.- 
EFFLUENT VELOCITY (METERS/SEC) O.oo00 
RATE OF HEAT EMISSION (CAL/SEcOND) O.ooE+OO 

(-S/yEAR) 

RELEASE RATES FOR RADK)NUCUD€S 
STACK NUCLIDE RNASE RATE 

m230 O.OO0 O.ooo58 0.34 1 Eo5 O.OOOE+oO 
FREQUENCY OF ATMOSPHERIC STABIIJTY CUSSES FOR EACH D(FIECTI0N 

0 SECTOR FRACTION OF TIME IN EACH STABJUM CLASS 
0 
0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

1 
0 
0 

A B C D E F G 

0.0084 
0.0171 
0.0101 
0.0401 
0.0318 
0.m 
0.0398 
0.0183 
0.0392 
om21 
0.0188 
0.0157 
0.0439 
0.0413 
0.031 1 
0.0446 

0.0055 O.OZ4 0.3792 0.4551 0.0928 0 . m  
O.oo00 0.0342 0.3576 0.4263 0.1136 0.0512 
0.0209 0.03310 0.3919 0.3192 0.0929 0.1340 
0.0245 O.OO80 03515 02441 0.1383 0.1872 
0.0279 0.0240 02989 03028 0.1076 o m 1  
0.0108 0.0514 0.4737 0- 0.0650 0.0595 
0.0149 0.0498 0.5888 0- 0.0298 0.- 
o.oo00 0.0431 0.5458 02585 0.0488 0.- 
0.0173 0.0347 0.5479 0- 0.- 0.4392 
0.0438 0.0641 0.49M 0.1871 0.0937 0.0619 
0.0375 0.0625 0.3270 02292 0.1104 02146 
0.0156 0.0190 02887 02958 0.1391 02261 
0.0257 0.0363 0.2900 0.3187 0.1465 0.1390 
0.0208 0.0445 02368 0.3291 0.1892 0.1383 
0.0191 0.0502 02805 0.4527 0.0988 0 . m  
0.0265 0.0418 0.3585 0.4045 0.0823 0.0419 

FREQUENCIES OF WIND DIRECTIONS AND RECIPROCALAVERAGED WIND SPEEDS 

WIND TOWARD FREOUENCY WIND SPEEDS FOR EACH STABILIW CLASS 
(MnE=/=C) 

s 5 3  A B C D E - F  G 



2020 
0 

0 
1 
0 
0 

0 
0 

1 0.068 2.57 1.31 2.00 1.m 1-18 0.81 0.77 
2 0.- 1 .4  am 1.10 in im an o.n 
3 0.016 0.n 0 . n  0.n 0.98 om o.n 0.77 
4 0.m 0.m 1.00 257 OM 0.77 0.n 0.n 
5 0.011 1-06 1.52 0.n 1.07 0.83 0.77 0.n 
6 0.- 1.14 2 W  1.16 1.P 1.01 0.77 0.77 
7 0.033 1.62 io0 im 1 s  im an an 
8 0.030 0 . n  aoo 2.17 is is o.n o.n 

11 0.078 2.57 24s 1 x 1  1.63 1.13 0.n 0.n 

14 0.103 1.58 im 1 . a  1.30 im am 0.n 

9 0.038 lS2 1.67 2.18 1.17 O S  0.n 
10 0.056 1.35 1.m 1.49 1.m 1.07 0.81 0.77 

12 0.094 1.45 225 1.48 1.90 1.16 0.n 0.n 
13 0.108 1.86 241 2.43 1.62 121 0.78 0.n 

1s 0.120 1.82 2.01 233 1.44 1.14 0.82 0.77 
16 0.117 283 219 296 132 1.50 0.80 0.n 

FREOUENClES OF WINO DIRECTIONS AND TRUE-AVERAGE WlND WEEDS 
WINO MRECTK))JS ARE NUMBERED COUNTERaOWWlSE ST- AT 1 FOR DUE NORTH 

1 0.058 257 2.51 235 2.83 219 0.88 0.n 

3 0.016 an 0.n 0.77 1.34 0.95 0.n an 
4 0.020 1.13 la 251 0.m 0.77 0.77 077 
5 0.011 1.4s 2.m 0.n 1.49 038 an 0.77 
6 0.060 1.60 251 1 . n  za is 0.n 0.n 
7 0.033 212 1.36 257 201 1.41 0.77 0.77 
8 0.030 a n  am u t  2.23 in an an 
0 om0 an8 9A2 294 271 1.67 la an : 
10 0.058 241 510 252 2.52 1 9  0.88 QTI 
11 0.m _ _  w 2.m 263 246 lb5 a77 nn -:.- 
12 0.08) - -1m mti 2.0 2n 1.n 0.n an  
13 0.108 263 uls 3 s  216 2m o m  0.n 
14 0.103 253 2.57 232 238 1.56 0.02 an 
15 0.120 251 251 310 222 1.72 0 s  0.n 
16 0.117 297 3.19 280 227 0.86 0.n 

2 0.029 1 . ~ 8  0.00 1-67 1.86 is an 0.77 

0 
1 ESrrUlATEDRlWONUCUDECONCPCTRATK)NS 
o m  NUCUoE uRcoNcp( DRYDEPRATE WETOEPRATE ONODEPRATE EFFREL 
RATE 

WINDTOWARD DISTANCE 

WIND DIRECTIONS ARE NUMBERED COUNTERCLOCKHnSE STARTING AT 1 K)FI DUE NORTH 

m/w-) (PcI/W”2/S) (pCI/cM”2/S) ectlw-ls) (PcI/S) 

(METERS) 
0 

1 1300 
1 1400 
1 1500 
1 1625 
1 1700 
1 1800 
1 2an 
1 2200 
1 2500 
1 5ooo 
2 1300 
2 1400 
2 ls00 
2 1625 
2 1700 
2 le00 
2 -;-- 

G G L  

m230 
m230 
w230 
TK230 
TH-230 
fK230 
TK230 
TK230 
w230 
TH-230 
TH-230 
TU230 
TU230 
TH-230 
TU230 
w230 
m230 

3 a E a  
282Ea 
25wa 
21*a 
2.a3Ea 
I M E O  
1 S E 4 8  
131EoB 
1 
3.6oE09 
2 1 o E a  
1BsEoB 
1 .ME40 
1.44EoB 
133EoB 
121 EOB 
1.01EOB 

1.84Eo9 
1 . a 0 8  
1 .UE49 
126E49 
1.17Ea 
1 .=E49 
8.84E- 10 
753E-10 
6.07E-10 
207E-10 
121E09 
1.07E4Q 
9.47E-10 
827E-10 
7.65E- 10 
8-E-10 
S.rQ€-lO 

3.1s-10 
291E-10 
271010 
2 . s - 1 0  
2.39E-10 
225E-10 
2.02E-10 
1.83E-IO 
1.60E-10 
7.79E-11 
2.09E-10 
1.93E-10 
1.80E-10 
1.66E-10 
1.58E-10 
1.4BE-10 
1sE-10 

216E08 
191E09 , 

1.71E49 
151E09 
1.41 €49 
1 x 4 9  
1 .@€a 
9.w-10 
7 s - 1 0  
2.w-10 
1 .w09 
126E09 
1.13Eo8 
9.m-10 
924E-10 
0 . e - 1 0  
7.1s-10 

7.01 E t  02 
699E+02 
698Et02 
6.97E+02 
6.=+02 
6.96E+02 
6234E+02 
6.92€+02 
6.91 E + 02 
6.75E+02 
3.41 E+ 02 
3.4oEt02 
3.39Et02 
3.39E+02 
338E+02 
338E+02 

3 5-4 3.36€+02 



2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 

. 7  
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 ~ 

2200 
2sa 
#Kx) 
1300 
1400 
1500 
162S 
17W 
1- 
2#K) 
2200 
2500 
so00 
1300 
1400 
1500 
162S 
l7W 
le00 
2Ooo 
2200 
2500 
moo 
1300 
1400 
1500 
1625 
1700 
1800 
2mo 
2200 
2500 
5ooo 
1300 
1400 
1500 
1625 
1700 
1800 
2mo 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
1700 
1800 
2ooO 
2200 
2500 
moo 
1300 
1400 
1500 
1625 
1700 
1800 
2mo 
2200 
2500 
so00 
1300 

- - 1400 

8.57€4@ 
6.ooEoo 
234Eoo 
1.63Ea 
1.43E40 
1-a 
l.lE48 
1-40 
9 a E a  
7s8Hle 
6.53E40 - 
1.74€- 
2uKoB 
2leEOB 
1- 
1 .- 
1 s -  
1.41 €40 
1.1- 
0.91EOO 
7-09 
262E08 
6.0BEOB 
4.44EOB 
S.02EQB 
3.42EOB 
3.1sHy) 
-40 
2.m- 
201 EOB 
1 .=OB 
5.31 E 4 9  
3.77EOB 
3.32EOB 
294EOB 
2mOB 
2 s -  
215EOB 
1 .=OB 
1.53E48 
1 s -  
4.11Eo9 
2mEOB 
101 EOB 
1.61 €46 
1 .4oEOB 
13oE.08 
1.17EOB 
9.77E49 
831 E o 9  
6.68E49 
222649 
2m.08 
1 .=OB 
1.5BEOB 
1 
128E.08 
l.lsE08 
9.6OE.09 
8.17E.09 
6.57E.09 
2.18E.09 
1 .?Ea 
1 s -  

.--* *. - -, 1 . 

4 s - 1 0  
3.m-10 
1 s - 1 0  
0.m-10 
8.PE-10 
7 s - 1 0  
6.m-10 
Sb7E-10 
6 s - 1 0  
4.42E-10 
3.784510 
3.02E-10 
1 ~ - 1 0  
1 .a00 
1 s -  
1.11E00 
9.m-10 
8.94E-10 
8.W-10 
6.71 E-10 
5.m-10 
4.58E-10 
1S1E-IO 
2.91 E o 9  
256E08 
226E09 
1.97EOO 
1.82Eo9 
1.65E09 
1.36E49 
1.16E49 
9.m-10 
3.W-10 
217€09 
101E09 
1 .@E09 
1.48E09 
1.37Ea 
124E09 
1.03E09 
0.m-10 
7.e-10 
237E-10 
l.lsEO9 
1.04E09 
9 s - 1 0  

7.46E-10 
6.76E-10 
5.e-10 
4.78E-10 
3.04510 
128E-10 
1.17E49 
1 .03E49 
9.10E-10 
7 s - 1 0  
7.34510 
6.W-10 
5.53E-10 
4.m-10 
3.78E-10 
1.26E-10 
1.01E09 
&93€-10 

aomo 

121E-10 
1 .mE-10 
5.12E.11 
1.3eE-10 
1 .a€-10 
1 ~ - 1 0  
l.loE-10 
1.a-10 
0 s - 1 1  
am€-1 1 

7.osE-11 
3.m-11 
la?€-10 
1.m-10 
1.soE-lo 
1.a-10 
1.41E-10 
1.s-10 
1.1BE-10 
1 .m-10 
9.3oE-11 
4.46E-11 
3.e-10 
3 s - 1 0  
3.a-10 
2.76E-10 
2.m-10 
247E-10 
221E-10 
2ooE-10 
1.7s-10 
W1E-11 

3.71E-10 
3.-10 
3.18510 
3.M-10 
urn-10 
2%-10 
233510 
204E-10 
Om-1 1 
219E-10 
2wE-10 
1 s - 1 0  
1.?4€-10 
1&E-10 
1.57510 
1.41510 
1 aE-10 
1.12E-10 
5.e-11 
1.83E-10 
1 .=-lo 
1 .SBE-lO 
1 .*-lo 
1 s - 1 0  
131E-10 
1.17E-10 
1 .=-lo 
9.33E-11 
4.S-11 
1.w-10 

4.M-10 

a=-i i 

4.m~-io 

a14E.10 
5M-10 
1 s - 1 0  
1mOO 
ObZE-10 
8.M-10 
7.m-10 
es3E-10 
031E-10 
WlE-10 
436E-10 

13E-10 
1.82€09 
1 .ea 
1- 
1.llEoe 
1 S 0 9  
0.4lE-10 
7doE-10 
&78€-10 
5.52€-10 
1 s - 1 0  
3asEo9 
28BEoo 
-49 
224Eo9 
u)BEo9 
1.WEoO 
1SEo9 
1 s -  
l.llEo9 
3.eE-10 
251EQo 
228H18 
204E-m 
1.80€-0@ 
lmEo9 
1 s -  
12Eo9 
l.llEo9 
0.llE-10 
338E-10 
1.41 E o 9  
1 s -  
l.llEo9 
OBOE-10 
9.12E-10 
833E-10 
7-10 
ho6E-10 
4.96510 
1 E - 1 0  
1.35E.09 
1 s -  
lmE49 
93€-10 

7 E - 1 0  
6.m-10 
176E-10 
4.71 E-10 
1 .?l E-10 
1 x 4 9  
1- 

am-10 

am-io 

3.36€+02 
s.34€+02 
3.24E+02 
lb4E+W 
l.U3E*02 
1.83€+02 
1.82€+UQ 
l.M€+UQ 
ldlE+02 
ldoE+02 
ldoE+02 
l.'ZoE+02 
1.71E+02 
229E+02 
228E+02 
2.27€+02 
m+02 
2.26E+02 
225E+02 
224E+02 
223E+02 

2.11E+02 
4.70€+02 
4.creE+02 
4.67€+02 
4.65E+02 
4.64E+a2 
4.63€+02 
4.60€+02 
45BE+02 
4.5BE + 02 
4.34E+02 
723€+02 
721E+OQ 
71oEtoo 
?.WE+= 
?.lR+02 
?.18E+02 
?.14E+02 
7.13€+02 
7.11E+02 
6.%?€+02 
3.96E+02 
3.96E+02 
3.%€+02 
3.94€+02 
334€+02 
35+m 
3.92€+02 
391E+02 
3.00€+02 
3.8oE+02 
3.62E+02 
3.61 E+02 
3.61 E+ 02 
3.6oE+02 
3.6oE+02 
3.59€+02 
3.58E+02 
3.57E+02 
3.SE + 02 
3.47E + 02 
456E+02 
4s+02;  
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0 
0 
0 
0 
0 
9 
0 
0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 

1600 
1628 

' l7W 
1800 
2Ooo 
2200 
2soo 
#KK) 
1900 
1100 
1500 
1625 
1mO 
le00 
2om 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
17W 
1800 
2ooo 
2200 
2500 
5Ooo 
1300 
1400 
ls00 
1625 
l7W 
1800 
aooo 
2200 
2500 
50#) 
1300 
1100 
1500 
1625 
1700 
1800 
2Ooo 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
1100 
1800 
2Ooo 
2200 
2500 
so00 
1300 
1400 
ls00 
1625 
1 700 
1800 
zoo0 .; G C  

3.6sEa 
1 s -  
1.03E47 
0.02W6 
7 s -  
W 6 E a  
6.43Ea 
5112Ea 
4.83E-06 
4.11EoB 
3aEa 
1.1OEa 
lmE47 
9.43EO8 
8.35Ea 
72?€48 
6.73€48 
6.09E08 
5.06E08 
43oEa 
3.46€08 
1.1s- 

7.64Ea 
6.78E48 
5.92E4E 
5.48E08 
441E48 
4.14Ea 

atsm 

7 s - 1 0  
-10 
a4im0 
s.oiE-10 
4.84E-10 
4.12f-10 
b32€-10 
1.12610 
214E08 
1 s -  
1 .w 
1 .Moo 
134E08 
12E00 
1.01E00 
a s 5 1 0  
aQlE-10 
2.w-10 
5.1 l E 0 8  
4.1BE48 
3.%€08 
3.w- 
3.J8EOo 
2-08 
238E08 
2a2E08 
1 . e 0 8  
631E-10 
6.- 
5.foE40 
LllEOO 
4.45E08 
4.11EOO 
a72E08 
SOBEQO 
2-49 
21OEoo 
6 s - 1 0  
531 E 4 8  
5.1QE49 
4.59E09 
4.ooE00 
3.70€49 
835Eo9 
270E48 
2.37E40 
1 s -  
6 s - 1 0  

5.43E09 
4 s -  
4.1s- 
3.m- 
3.51E48 
291- 
24aE08 
l S 4 0  
6.64E-10 
5.ooE40 
4.4oEa 
3.90E09 
3.41Ea 
3.15E49 
2.86E49 
230Eo9 

am- 

1 .as10 
1-10 
1.4s10 
1.3sE-10 
121E-10 
1.1aE-10 
0.64€-11 
4b#-11 
u1E-10 
s.06E-10 
UE-10 
262510 
25oE-10 
23bE-10 
211E-10 
1 S l O  
1.-10 
RlE-11 
5.16E-10 
4.nE-10 
4.a-10 
$4.-10 
3.88E-10 

3.2eE-10 
2%E-10 
WBE-10 
1 s - 1 0  

~ -10 
588E-10 
5.e-10 
5.e-10 

a s l o  

4.-10 
4SOE-10 
4-10 
3.-10 
3.18E-10 
1.5#-10 
7.M-10 

6..oBE-10 
5.6oE-10 
L34E-10 
5.-10 
4 S - 1 0  
4.-10 
-10 
1.m-10 
7BIE-10 
7.WE-10 
6.50E-10 
6.Q7E-10 
5.m-10 
5.W-10 
4.87E-10 
4.41E-10 
3.ME-10 
1ME-10 
7.94E-10 
735E-10 
&WE-10 
6.m-10 
6.01 E-10 
5.67E-10 
5.u-10 

a s s l o  

0 s - 1 0  
8.e-10  
764E-10 
7.16E-10 
6 m - 1 0  
IZ€-10 
4 s - 1 0  
Is€-10 
247€00 
21QE08 
l S 0 8  
1.7lEOo 
1 S O O  
1.45E08 
1 S o O  
lllbE00 
ksBE-10 
3.11E-10 
5.62Eo8 
4.QsEOg 
4.40€08 
-08 
3 n 0 8  
324Ea 
271E08 
232E40 
ls8E09 
6.S-10 
723E09 
637E09 
L66E09 
4 S o 9  
4 s -  
4.17E08 
3.48E09 
-48 
2-09 

6.62€40 
5.85€49 
SpEog 
4 s -  
424E40 
-09 
-09 
2m40 
-49 
802E-10 
W4Ea 
6.14E40 
5.46Ea 
4.79E40 
4.45Eo9 
4.05Ea 
34oE09 
2s2€49 
2.38E.09 

5.79€a 
5.14E09 
4 s a  
4.MEa 
x76Ea 
3.- 
-48 

a=-io 

a4aE-10 



i -. 

16 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

1 
0 

0 

am TK230 3.m- 203E40 4.61 E-10 249608 1.41E+ 03 
2800 TK230 2- 1- 4M-10 UWHlo 1.41€+03 
so00 O . m E 4 0  6.62!510 l.B6€-10 7-10 1.3?E+O3 
1 m  lwao 6.oIE40 3.- 6.8E-10 4- 1.4a€+03 
1400 fK210 636E48 3.mEoo 6.48610 1.42E+03 
1600 TK230 4.ma 2- 6.W-10 a.24E.a 1.41E + 03 
1625 w230 4.14E40 23eEa 4.m-10 2WH10 1.41Et03 
ltoo lwao =E40 2 2 1 W  4.41510 2mIE-m 1.41E+ 03 
1800 TK230 3.4aE-m 20#4e 4.21E.10 2- 1.41E + 03 
2 c m f K 2 3 0  29oEa 1.61EOo 3.m-10 -00 1.4oE+03 
2 2 o o l w a o  247E48 1 . a E a  3.a-10 1.7nE40 1.4oE+03 
2 s Q o f K 2 3 0  1 S 4 8  l.ls€-a 3.01E-10 1 .ea 1.4OE+Q3 
s o o o l w a o  6.- b00E-10 1.4s-10 -10 1=+03 

OROUMZLML CHI/O VKUES FOR TKZJO AT VARIOUS USTANUS H EACH COMPASS DIRECTON 

DISTANCE W / O  TOWARD -TED 
(METERS) (=/- - 

N N N W N W W N W W  w s w s w 8 s w  

1300 
1400 
lS00 
1625 
1700 
1800 
2Doo 
a00 
2500 
#)o 

0252~05 0.166~05 0 . 1 2 ~ ~ 0 5  0 . 1 0 ~ ~ 0 6  0399~06 o m -  a i e m  o.iso~o6 
0-05 0.146E05 0.113E05 0.ltzEOs 0.350E05 0 - a  0.143E05 0.14lE05 
O.lQIE05 0.130EQ5 0.99BE06 0.1- O.mEo6 op2Eo6 0.1- 0.125E05 
0.173E05 0.113E05 0.87oE06 0.132E46 0269EO5 0-46 0.11#46 0.100E05 
0 . l S o E ~  0.105E05 0.805E06 0.122Eo5 0.249E05 0.187E05 O.la2Eo5 0.101E05 
0.145E05 0.951E46 0.728E46 0.111EOb 0-05 O.l?E05 0-46 0.911E06 
0.121E05 O.IQ3Eo6 0.605E06 O.BlQE-06 0.181E06 0.141E46 QTIOEOB 0.757E06 
0.103E05 0.676E46 O.SlSE08 0.781- O . l S E 0 5  0.laoE46 0.6SE46 0.644E46 
0.832E46 0.544E06 0.414E06 O . ( w E o 6  QlnEOs O # m o s  OSZ7E46 O.SlE06 
0 . M -  0.185E08 0.13TEo6 0- 0.4lQE06 0.324E46 0.1=06 0.112E06 

0 
0 
0 

S S S E S E E S E E  EN€ N ME- 

1300 0.139E05 O z n E 4 6  0.eWE-a 0#19H16 OBloE46 0,846m6 am6Ea 0.4foEob 
1- 0.122E05 0.258E05 0.613E05 O.-a 0.711Eo5 0.743E46 0-05 0.421Ea 
IS00 O.lasE05 0228E05 0.542E-05 0.tooEOs 0 . e -  0.666E46 -05 0.3?4€# 
1625 0-46 0.109E05 0.471E05 0.610606 0 . W -  Q5T3Eo6 0.- 0.327E05 
1 m  O m 4 6  0.184E05 0.436E05 0- 0.SQTrob 0.530€- 0.432E05 0.303E05 
1800 0.mG 0.167E05 0.394E05 0-05 0.4SE- 0.18oE06 -46 0.274E05 
2OOO 0.663E-06 O.138E05 0.326€05 0.422Ea 0.381E05 0-05 Q326Eo5 0229E05 
2200 O.SSE06 0.118E05 0.2??EOS 0.- 0.324E05 0339E05 0-05 0.195Ea 
2500 0.45S46 0.946E06 0-05 0288E05 0-05 -46 024€45 0.1-Ea 
so00 0.154E-06 0.31s06 0.727E46 O.M5€46 0-06 O.OloE46 QmE46 0.534E-06 

1 
0 CKCULATiONSAREMADEFORTHEMAXlMKLVIXPOSEDNDMDUAL 

ARE OMmED. 

UNFOWATTED ON UNlT 25. 

OPTIONS SELECTED FOR OOSE AND M A K E  CALCUUTK)Ns 

TABLES FOR EACH NUCUM LISTING DOSES BY ORGAN AND P A W A Y  AT UCH ENVIRONMENTAL LOCATION 

ENVIRONMEMAL CONCENTWTONS AND MAKE RATES BY MAN FOR EACH NUCUDE ARE WRlTTPl 

DOSE SUMMARY TABLES ARE PRINTED 
WORKlNG LNUSARE CMWLATED FOR RN-222 IFIT IS IN THE SOURCE TERM 
ORGAN NAMES ARE INPUT 

1 
0 
0 
0 
0 AREA NO. MEAT ANIMALS NO. MILK CATTLE FOOD CROPS WATER AREA POPULATION 

0 COLUMN ROW 
0 

SUMMARY OF AREA SUFWOUNDING PIANT 

(SQUAREMETERS) 

1 1  0 0 O.#xK+oO 0 6469.0 
1 2  0 1 0.144E + 04 0 0.0 
1 3  0 1 4133E+04 0 0.0 
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0- 

0 QJuQTAKEFRK;noN(uJHAufloN) OaoooE43 
0 01 UPTAKE mAcnoN (WaESnoN) O a o o # 4 3  
0 PraKxE6m(MICRoNS) aioooE+oi 
0 sa.uw.mcuss Y 
0 O O S E C O N W W O N F G T ~  
O O R G m  WWAm MESTION GuBLwRsK))(IwARI ~AcE,ExFowRE W ~ E R S t o N W  
WATER 

( W M s ~ E ) ( R u A s F u c R o c v W  (REM-=/ -cM/ (REMSCUBIC 
m/ 
0 

(tN PcI/KowRwEKIHT PER Pa/KQ DRY 808) 

MK;ROCURIEHR) --w -+w 
WBOOY o.zeE+03 o.s48E+oo 0.1?6€+00 a i 7 e a  0.441E03 
RMAR 0259E+03 0.107E+01 0.116€+00 o.rrsE43 0291E43 
ENDOST 0.322E+Ol o . r s + =  02?4€+00 QnlE43 0.686E-03 

BREAST 0.63E+00 0-42 0.384E+W O m 4 3  0.e43 
.Pug O.lllE+Ol 0.25X42 0.162€+00 0 . l a O E ~  0.404E-03 
s w w  0.646€+00 0.681E42 0.138E+00 a1m-m 0.346E-03 
INT W W  o.tooE+00 0.999EOl O.l32€+00 ~ 1 3 1 ~ ~ 3  0331E43 
LMR 0.54?E+Ol 0218E01 0.144E+W 0.1 43E-03 0.382E43 
PANCFWS o.m?E+00 0 - e  0.105€+00 0.1MU3 0- 
KIDNEYS 0.647E+00 0258E42 0.152E+00 0.150E43 0.3W€43 

CONCPCrCUfK)NS AND WAKE RATES FOFI 

TmRolD 0.636€+00 0252E42 0236E+00 02#HIJ a s i m  

1 
O A R E A  
WAKE 

MRECTlON MSTANCE 
(METE=) 

0 
1 1300 
1 1400 
1 1500 
1 1625 
1 1700 
1 1800 
1 aooo 
1 2200 
1 2500 
1 so00 
2 1300 
2 1400 
2 1500 
2 1625 
2 1Mo 
2 le00 
2 aooo 
2 zzoo 
2 2500 
2 so00 
3 1300 
3 1400 
3 ls00 
3 1625 
3 1Mo 
3 le00 
3 2ooo 
3 2200 
3 2500 
3 5ooo 
4 1300 
4 1400 
4 ls00 

0 s - 1 3  
0282E-13 
0.250613 
421QE-13 
OaaE-13 
a i w ~ - i 3  
o . i w ~ - i 3  
0.131 E-13 
0.1 OS€-1 3 
0.360514 
021OE-13 
0.1SsE-13 
0.1 WE-1 3 
0.1 UE-13 
0.1s-13 
0.121 E-13 
0.101E-13 
0.0S7E-14 
0 . m - 1 4  
0234E-14 
0.163E-13 
0.1 43E-13 
0.127E-13 
0.llM-13 
0.102E-13 
0.924E-14 
0.768E-14 
0.653E-14 
0.525E-14 
0.174E-14 
0.248E-13 
0.218E-13 
O.lQ3E-13 
0.168513 

0.68OE09 
0.604Ea 
o s 1 m  
QITBEOO 
0.U3E- 
0.405E09 
0 . u -  
O S 4 9  
0.242E49 
0.901E-10 
0.448E- 
O m 4 9  
0.355E09 
0.313E49 
0291E09 
0266€49 
O m E 4 9  
0.1 WE49 
0.1 59Ea 
o m - 1 0  
0.34OEUU 
0.3OoEUU 
O S 4 9  
0235E49 
0219549 
0.199E49 
0.167Ea 
0.1 ME09 
0.118E09 
0.4s-10 
0.51oE49 
0.451 E49 
0.401E49 
0-09 

4351E+03 
Q.317€+03 
Q284E+oa 

-+as 
0213E+03 

-.a 

a l e + =  
ai=+a 
0.12?E+03 
0 . 4 m  + 02 
0133E+03 
020DE+03 
O.leTE+W 
ai=+m 
a i = + a  

a i i e + o 3  
0.140E+03 

0.102€+03 
OB#E+02 
O S + @  
0.178E+03 
0.158E+M 
0.141E+03 
0.124E + 03 
O.llK+M 
0.105E+03 
0.880E+02 
O.?WE+02 
0.61E + 02 
O m E + 0 2  
026E+03 
023?E+03 
021 1E+ 03 
O.lSR+W 

0257E+03 
O B + =  
01OlE+rn 
O.ln#+rn 
0.163E+m 
0.140€+03 
0.123€+W 
O.l05E+03 
0.847E + 02 

0.169E+W 
0.149E+W 
0.132E+w 
0.115€+03 
0.107E+W 
0969E+02 
0.80BE+02 
0.668€+02 
0.554€+02 
0.188E+02 
0.131 E+ W 
O.llSE+W 
0.102E+m 
0.886E+02 
0.819€+02 
0.742E + 02 
0.616E +a2 
0.524E+02 
0.42lE +a2 
0.140€+02 
0.189E+W 
O.lTSE+W 
0.155E+03 
0.135€+03 



c < 2  by5:Pjd 
4 
4 
4 
4 
4 
4 
I 
I 
I 
I 
I 
I 
S 
5 
S 
I 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 

1700 
l a  
3ooo 
Po0 
2#K) 
aooo 
1300 
1400 
1800 
1- 
1700 
le00 
2Ooo 
2200 
2500 
5ooo 
1300 
1400 
1500 
162s 
1700 
le00 
2ooo 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
1700 
1800 
1ooo 
2200 
2500 
m 
1300 
1400 
1500 
1625 
1700 
le00 
2Ooo 
2200 
2500 
xw)o 
1300 
1400 
1500 
1625 
1700 
le00 
2om 
a00 
2500 
so00 
1300 
1400 
1500 
1625 
l?W 
1600 
2ooo 
2200 
2500 

0.1 SSE-13 
0.141 E-1 3 
0.1 17E-13 
0.991E-14 
O.to6E-14 
0262E-14 
0.50BE-13 
0.444E- 13 
O.aQ2E-1s 
0.342E-13 
0.316E-13 
0.2@€-13 
O m - 1 3  
0201E-13 
0.162E-13 
0531 E- 14 
0.3TIE-13 
0.332E-13 
0-E-13 
OmE-13 
O B - 1  3 
021SE-13 
0.ltoE-13 
0.1s-13 
0.123E-13 
0.411E-14 
0.206E- 13 
0.181 E-13 
0.161E-13 
0.140E-13 
0.1 =E-13 
0.117E-13 
0.977E-14 
0B31E-14 
0.668E-14 
O B 1 4  
0103E-13 
O.l?QE-13 
0.15sE-13 
0.138E-13 
0.12BE-13 
0.1 1s-13 
0 . e - 1 4  
0.8 1 ?E- 14 
0.m-14 
021 BE- 1 4 
0.1 76E-13 
0.155E-13 
0.138E-13 
0.120E-13 
0.1 1 1 E-13 
0.101 E-1 3 
0.842E-14 
0.71TE-14 
0.577E-14 
0.1SE-14 
0.372E-13 
0.327E-13 
0.289E-13 
0.252E-13 
0.233E- 13 
0.211E-13 
0.176E-13 
0.149E-13 
0.120E-13 

0.326E08 
0207E08 
0049EoO 
0.214E00 
0.174E08 
0.61 ?E-10 
0.103E48 
0-08 
O m -  
O.toBE00 
O.dB7EoO 
0 ~ 0 0  
0.5OOEOO 
0.429E08 
O M 0 8  
Q123E08 
O.8llHlO 
0.- 
0.644E08 
0.58TEOo 
0.52TE09 
0.481 HI0 
0.4QIEOo 
OSlEOO 
0.287E08 
0.106E00 
0.444E08 
0.3Q3EOO 
0351E00 
0.309E08 
028BEOO 
0-08 
0- 
0.191Eoo 
0.1moe . 
O.s?4€-lb 
0.427EOO 
0.- 
0.337E09 
0296E09 
027SEOO 
O S l E 0 9  
0.21 1 E 0 9  
0.182E09 
0.1 4%- 
0.539E-10 
0.379€09 
0.337E09 
0.301E49 
0-08 
0.247EOO 
0 s -  
0.191E-m 
0.165E49 
0.135E49 
0.503E-10 
0.T19EO9 
0.m- 
0.61 SEQg 
0.541E09 
0.503E09 
0.458Ea 
0.385E09 
0332EOg 
027lEOO 

O.lt;lE+W 
O.l56E+W 
0.131 E + 03 

0016E+QO 
0.324€+02 
Qb4oE+03 
Q m + m  
0.424€*03 
o.s72f+Oo 
o.WE+w 
Q314€+w 
02&3€+03 
0=+03 
0.163E+03 
0.646€+P 

0.370€+03 
4338E+m 
O S + 0 3  
01TIE+03 
02SE+03 
0214€+03 
0.184E+03 
O.lSlE+03 
o.s56E+02 
0233€+03 
oaoIE+03 
Q18SE+03 
Q163E+03 
0.151E+03 
Q138E+W 
Q116€+03 

- QlOoE+03 
- -+02 

0224E+03 
Q196E+03 
0.1?7E+m 
0.156E+03 
0.14SE+03 
0.132E+03 
0.1 1 1 E +03 
O.Q56E+02 
Q?81E+QO 
0203E+W 
0.199E+03 
0.1?7E+03 
0.158E+03 
0.140E+03 
Q13oE+03 
0.11S€+Q3 
O . l O o E + ~  
0.866E+02 
0.71 1 E + 02 
0264E+02 
a109E+03 
0.332E+03 
0.323E+03 
0.284E+03 
0264E+03 
0241E+03 
0202E+03 
0.1?4€+03 
0.142€+03 

o.iizE+a 

a-+a 

- * - .r-- 
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10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

boo0 
1300 
1- 
1600 
1625 
1100 
le00 
2#K) 
2100 
2500 
5Ooo 
1300 
1400 
1500 
1825 
1700 
1800 
2ooo 
2200 
2cm 
5ooo 
1300 
1400 
1500 
1625 
1700 
1800 
aD00 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
1100 
1800 
2Ooo 
2200 
2500 
5ooo 
1300 
1400 
lS00 
1825 
1700 
1800 
aooo 
2200 
2500 
XXK) 
1300 
1400 
1500 
1625 
17W 
1800 
2ooo 
2200 
2500 
5ooo 

0 s - 1 4  
o m - 1 3  
0.W-13 
0.M-13 
O.SWE-13 
0 . u - 1 3  
0.50OE-13 
0.414€-13 
0.351E-13 
02BZE-13 
0.923E-14 
0.115E.12 
0.101 E- 12 
01)8BE-13 
0.m-13 
0.715E-13 
0.M-13 
0.53SE-13 
0.W-13 
0.365E-13 
0.120E-13 
0.103E.12 
O a - 1 3  
0.z98E-13 
0.m-13 
0.643E- 13 
O e - 1 3  
0.uuE-13 
0.41 1E-13 
0 . a - 1 3  
0.lloE-13 
0.1m-12 
0.843E-13 
0.w-13 
0.m-13 
0.H-13 
0 . e - 1 3  
O e - 1 3  
0.13OE-13 
0 s - 1 3  
0.115E-13 
0.868E-13 
0.764E-13 
0.81BE-13 
0 . e - 1 3  
0.548E- 13 
0.W-13 
0.414E-13 
O H - 1 3  
0204E-13 
096oE-14 
0.M-13 
0.535E-13 
0.475E-13 
0.414E-13 
0.384E-13 
0.M-13 
0.m-13 
0247E-13 
0.1 WE-13 
0.677E- 14 

Qbl6E+Qz 
W + Q 9  
U2lE+Q9 
472eE+Q9 
0.638€+03 
obQ2E+03 
O.s37€+03 
a14oE+o3 
4364E+o3 
0.312€+03 
O.loBE+Qs 
0.120€+01 
0.106€+ol 
0-+03 
0&21E+03 
0.7WE+03 
0891E+03 
05nE+03 
0.494E+03 
0.401 E + 03 
0.139€+03 
0.1 1#+04 
0.-+03 
0.082€+03 
0.756€+03 
O.?WE+W 
a-+m 
0.538E+03 
0.460€+03 
0.374€+03 
0.133E+03 
0.115€+04 
QlO2E+OI 
QooBE+03 
47%€+03 

OmzE+03 
O.S64E+03 

O S 4 € + 0 3  
0.141E+03 
O S E + 0 3  
0.851 E +03 
O.?WE+Q3 
0.669E+03 
-+03 
0-+03 
0.47# + 03 
4413€+03 
0338E+03 
0.124€+03 
0.=+03 
0.801 E +03 
0.537E+03 
0.413E + 03 
0.440€+03 
0.402€+03 
0.339E+03 
0293E+03 
024oE+03 
0.888E + 02 

a.t38E+o3 

a e + m  

2020 
OSlE+O? 
Q712E+03 
0.-+03 
-+03 
0.480€+03 
0.444E + 03 
QY)lE+03 
o s 2 € + 0 3  
oa2€+03 

0.741 E + 02 
O-S20€+03 
osarr+o3 
0.713€+03 
Q621E+Q3 
W4E+03 
QslB€+03 
0.430€+03 
4365E+03 
O N + W  
0#13E+02 
oa2sE+03 
0.724E+03 
W l E + 0 3  
Qsb9E+03 
W17E+03 
a468E+03 
Q38BE+03 
0330E+03 

0882E+02 
0.061E+03 
atsIE+o3 
~ + 0 3  
-+a 
-+03 
a e + m  
a4oBE+m 
0.346€+03 
0278E+03 
O.W7€+02 
0687E+03 
0.614€+03 
0.545€+03 
a47sE+03 
0.440€+03 
0398E+03 
0.332€+03 
OaB3E+03 
4228E+o3 
QT71E+02 
0.487E+M 
0.429E+03 
0.381E+o3 
0.333E+m 
030BE+m 
0279E+03 
0233€+03 
O.l98E+03 
O.leOE+03 
0.544E+W 

0 
1 PERCENT OF W BODY DOSE BY EACH PATHWAY 
0 

DIRECTIONS ARE NUMBERED COUNTERCLocKwlSE STARTING AT 1 FOR W E  NORTH 
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!. f c,' i ! y .  
tK230 WBMUR 0.176E00 0.00 

SURFACE O . W E 4 6  0.00 loQ00 
GWIMMINQ WW0Et00 0.00 040 
WHK. 03111Et00 98.73 1- 
N E S T .  Q.m0€03 027 loQ00 

VEGR. 0.6665€03 *an 88.m 
MEAT Qo912lE47 ' 0.00- a1 
MILK 0.3634€46 *om e0.08 

1 P€RC€NTOFRIMR DOSEBYUDIPATHWAY 
0 ' NUCUOE PATWAY OOSE(R€MS) PERCENTOFTOTAL PERCP(TOFDOSEF#)MALLNUCW€S 
0 

TK230 SUBM UR O.ll67E00 0.00 100.00 
SURFACE 0-06 0.00 100.00 

WHAL 02363€+00 98.48 loQ00 
HGEST. ai=a 0.54 loQ00 
WET. aiamx 0.53 *aaw 
MEAT Q1818E06 0.00 OB1 
MILK 0.74mE06 0.00 * o m  
PERCENT OF p(D0sT DOSE By EACH PATHWAY 

SWlMMlNQ QOOOOEt00 0.00 om 

NucuoE PATHWAY 00SE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM AU NUCUOES 
1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 .  

TI+= SUBMAIR 0.2752E09 0.00 100.00 
SURFACE 0.5414E06 0.00 loom 

INGEST. 0.15wEO1 0.54 ioom 

SWlMMlNCi QOOOOEt00 0.00 0.00 
HHAL 02863EtOl 99.46 loQ00 

VEGR. 0.1603EO1 *A53  99.w 
MEAT 0.00 0.01 
MILK O.m06€4!i ' om am 
PERCENT OF THYROID DOSE BY ECH PATHWAY 

NUCLIDE PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM ALL NUCUDES 

W 6UBMUR- 02371E09 0.00 #IMo 
slJw%cE W E 4 6  0.08 -- loQ00 
SWIMMING- -QOOOOEtaI 0.00 - -.ooo 
INnk 0.sB53E(# 99.41 1- 
W E S T .  Q 3 0 2 1 E a  0.51 100.00 
VEGR. 03019E05 0.51 99s 
MEAT 0.428ZE.09 0.00 0.01 
MILK 0.1763E-08 0.00 *om 
PERCENT OF BREAST DOSE BY UCH PATWAY 

NUCUDE PATHWAY DOSEWMS) PERCENT OF TOTAL PERCENT OF DOSE FROM W NUCUES 

TI+= SUBMCUR 0.3858E.09 0.00 100.00 
SURFACE 0.1589Eo6 0.13 100.00 
SWlMMlNG OBOWEt00 0.00 o.00 
HHAL O S S E 4 3  a336 100- 
WEST. Q3021EU5 051 100.00 

VEGR. 03019Ea 0.51 8883 
MEAT 0.4282EU9 am 0.01 
MILK aiT63Eo8 am *om 
pERcEHiOF.poL* DOSEBYEACHPATHWAY 

NUCLIDE P A W A Y  DOSE(REMS) PERCEM OF TOTAL PERCEM OF DOSE FROM W N U W M S  

TK230 SUBMAIR 0.1-49 0.00 100.00 
SURFACE 0.319oEo6 om 100.00 
SWlMMlNG O.oo#KtoO 0.00 0.00 
HHAL 0.1 a21 E t  01 100.00 100.00 

M G R .  0.302M.05 0.00 99.93 
MEAT 0.4284E-W *om 0.01 
MILK 0.1764E-08 0.00 0.06 
PERCENT OF S WALL DOSE BY EACH PATHWAY 

INGEST. 03022E.05 om imm 

NUCUM PATHWAY -(REMS) P€RCENT OF TOT& k X E f 4 l  OF DOSE moM W Nucu>ES 

361 



2020 

1 
0 NUCUOE 
0 

TK230 

1 
0 NUCUM 
0 

n+230 

1 
0 NUCUDE 
0 

m230 

1 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

NUCLIDE 

fK2m 

SUBMm 0.1388E09 0.00 loom 
SURFACE O2731E46 0.06 100.00 
SWlMMuJa 0.OOOOEt00 0.00 0.00 
IE(HAL O.m42€03 . m.64 100.00 
WEST. 0 . n -  1.S2 i o o m  
VEGET. 0 . f O 2 3 E a  1 3 2  .#e93 
MEAT 0.1 124ma a00 *om 
MKK same *om 0.m 
PERCENT WINTWALLOOSE BY W PATHWAY 
P A M A Y  DOSE(R€MS) PERCENT OFTQTK M M  OF DOSE FROMALL NVCUDES 

SUBMUR 0.13nE09 0.00 100.00 
SURFACE 0261#06 0.43 100.00 
SWIMMING 0.0000E+00 0.00 0.00 

NGEST. a1 lm€# 15.67 100.00 
MGR. a11Q7E-03 18.68 9893 
M U 1  0.1BsBE47 0.00 0.01 
MlLK 0.69B2€47 0.01 . 0.06 
PERCENT ff UMR 

NUk 0.64uE43 a4a l o o m  

DOSE BY EACH PATHWAY 
PATHWAY -(REMS) PERCENT OF TOT& PERCENT OF DOSE FROM AU NUCUES 

SUBIAUR Q115oEoo 0.00 100.00 
SURFACE 0-46 0.01 100.00 
SWIMMING O.#xKK+00 0.00 0.00 
HHAL 0.S032Ee m.e 100.00 
WEST. 0 2 6 1 7 E a  0.52 100.00 

VEGEl. 0 2 6 1 s E a  .os2 . 99.m 
MEAT O m 4 0  *om a01 
MILK 0.1527E47 a00 . 0.06 
PERCENT OF PANCREU OOSE BY EACH PATHWAY 
P A M A Y  DOS€(W%S) P€RC€NTOFfOlbA PERCENTOFDOSEFRbMWNUCUDES 

su8MM1 O.1067E09 0.00 100.00 
SUcIFkQ - =  QaaT8EoB 0.43 100.00 
SWIMMING QOOOOE+00 0.00 0.00 
WwL Q3DslE03 98.45 loo#) 
INGEST. 0.3434E05 0.52 100.00 
VEGEl. O S 0 5  0.52 Q9.m 
MEAT 0.4386Ea 0.00 0.01 
MILK O.leOsE40 0.00 0.06 
PERCPCT OF tams DOSE BV ECICH PATHWAY 
PATHWAY DOSE-) PERCENT OF TOTAL PERCENT OF DOSE FROM M L  NUCLIDES 

EXPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. 
MGET. 
MEAT 
MILK 

SUBMAfR a1524Eo9 
SURFACE oa97E46 
SWlMMlNG 0.0000E+00 
HHAL 0-43 
INGEST. Q3094E05 

VEGEl. 0-05 
MEAT 0.43W€49 
MILK 0.1806E08 

0.00 

0.00 
a06 

99.43 
452 
0.52 
0.00 

0.00 

100.00 

0.00 
100.00 

100.00 
100.00 
.99.93 

0.01 . om 
lxNmBuTK)N OF MPOSURE MOOESTOW BODY DOSES 

0.1-a 0 . m  
a348oE46 o.Ooo1 
Q I O O O E - ~ ~  aoooo 

02411E+00 99.7281 
O.c#IoE-o3 02717 

.0.6s65€03 0.2715 
9.931 2E47 0 . m  

93834E46 o.ooo2 
DOSES 

ANNuALDOsE(R€MS) PERCENT OF TOTAL DOSE 

CONlRlBLJTIoN OF EXPOSURE MWES TO R MAR 
ANNW DosE(REMS) 



6'b?,.Oi% SUBMAIR 0.1 l67E40 aOOOO 
0 SURFACE 0.2298Ea -1 
0 SWIMMING O.lWOE-24 OIWXK) 

0 ENGEST. 0.1- 0563 
0 VEcI€r. 9 . 1 2 8 2 E 4 2  *QbsIo 
0 MEAT P . l s r e E a  aoool 
0 M U  9 . 7 4 8 e a  
0 COMRI~WDBOSUCIEMOOESTOWDOST DOSEB 
0 DBOSUREMOM ANNWLDOSEW) PERCENT O f  TOTAL DOSE 
0 SUBM AIR 027S2600 o#KIo 
0 SURFACE O.W14€a 0- 
0 SWIMMINO 0 . 1 ~ - 2 4  QOOOO 
0 H W  n + o 1  88.4646 
0 INGEST. O . l S 4 E 4 1  0.5352 
0 VEGET. 9 . 1 ~ 1  * a W a  
0 MEAT 9- aoool 
0 MIM T L w o S a  *Qoo[K) 
0 ~ B u n o N O F M P O S U C I E M O O E S T O ~ O O S E S  
0 EXPOSUREMODE UJMlALDoSEmw PERC€Nl OF TOTAL DOSE 
0 SUBM U R  42371 Eo0 0m00 
0 SURFACE 0.46ME-06 0mq2 
0 SWlMMlNG 0.1 OOOE-24 QOOOO 
0 INWL 0.- 98.4416 
0 N E S T .  0.3021E-06 05131 
0 VEG€r. W.3019E05 * 0 5 1 2 8  
0 MEAT 9 . e -  QOOOI 
0 MILK 9.1- 0- 
0 CONTWB~OFMPOSUREMOOESTOBCWST #)LsEs 
0 MPOSUREMODE ANMuLDOsE(FIEMS) PERCENT OF TOTAL DOSE 
0 SUBM UR oSs8E49 a0001 
0 SURFACE 0.75BgE08 0.1288 
0 SWlMMlNG 0.lOOOE-24 0m00 
0 m w  asBs3Ea @e= 
0 INGEST. m E 4 6  05120 
0 EGR. 9.m- as125 
0 - -  MEAT 9.4282mQ 0 . m 1  
0 MILK 9 . 1 7 8 3 E a  o.ooo3 
0 C0MRIBuTK)N OF MposufE MOOES TO VUL. OOSES 
0 MPOSUREMODE --(REMs) PERCENT OF TOTAL DOSE 
0 S U N  AIR 0.1 e o 8  0m00 
0 SURFACE 0 3 l m E o e  QOOOO 
0 SWlMMlNG 0.100#-24 am00 
0 IJwL 0.1021 E + 01 
0 W E S T .  0- 
0 VEGET. 9.302EM 011003 
0 MEAT 9.4284Eo9 * Q O O O O  
0 MILK 9.1- omno 
0 CONfRlBLmONOFMPOSUREMOOESTOSWAU DOSES 
0 MPOSUFEMODE muu-(FIEMs) PERCENT OF TOTAL DOSE 
0 SUBM UR 4 1 3 8 8 E 0 9  0.0000 
0 SURFACE OrnlH16 0m53 
0 SWlMMlNG 0.1 OO0E-24 O.oo00 
0 HHAL 0.5942EM Qm3a4 
0 INGEST. 0 . W  13163 
0 MGET. 9.7saE05 1.3153 
0 MEAT 9.1124E- o.ooo2 
0 MILK 9.462s- . o.ooo8 
0 CONTRIBUTION OF MPOSURE MOOES TO INl WALL DOSES 
0 DBOSUREMODE ANNW DOsE(REMS) PERCENT OF TOTAL OOSE 
0 SUBM AIR 0.1327E49 O.oo00 
0 SURFACE 0 2 6 1 0 E a  0.0341 
0 SWlMMlNG 0.1 OWE-24 O.oo00 
0 INHAL O . W E 4 3  842940 
0 INGEST. o.11saEo3 15.6718 

0 WHAL 0.2383€+00 w m  
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2020 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 '. 

TI+= 1OO.oooO 1OO.oooO 1OO.oooO 1OO.oooO 100.oooO 1OO.oooO 100.oooO 1OO.ooQo 1OO.oooO lOO.oo00 1OO.oooO 
ANNLML -(REMS) 

NUCUDE DOSE 

02418€+00 
02396€+00 
0- + 01 
0 . M -  
0.5890EQ3 

O.la21E+01 
0.6024E43 
0.7645E43 

0.5050EQ2 
0-43 

MAMMUM LOCATlON 
C O W M N  Row 

12 7 

12 7 
12 7 

12 7 
12 7 
12 7 
12 7 
12 7 

12 7 
12 7 364 
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Building 68 

Uranium-233 



2020 
Q P T 1 0 1  
KlpTl oP1101ro,1,0,0,0,,0,0,0, 
L IPO=O,NSTB=l , N T T W  ,UtW, TSUBO=l .O, C I F A C 9 . f  LEm 

&CR I D  NRL.7, YRU= 16, ID I ST=fO, HK), f W, n o ,  lOOo,lm, 1500, 
GRID 

1400,1500, lMS, 1700,1~,2000,2200,2sw,sOOo LEY, 
P L W  RIS€ 
ULUI PR.O.0 LEY, 

WTEaROLOCIUL DATA 
W T E  L ID= 1O00, RR=l@,TA==. 0 lEYO 
PHYSICAL STACK DATA 
1 

V H Y S  PH=O.O &END 
Y I D  FREWEYCY DATA 
STAR 
DEFUJLT 
RADIOWUCLIDE DATA 

&RAD1 YUC='U-233', I#X=Y,AIUD=l .O,RELrL.l &Ea 
A t  DATA 

U C D T  FV=50.0,0,50.O,fB=50.O,O,fO.O,fM=SO,O,50 LEY, 
A t  ARRAYS 
FILE DFARCU.DAT 
SKIP 5 
USER 
(1615) 
CIf10.0) 
POWLA1 I w ARRAY 
f ILE 24wPA.DAT 
SKIP 3 
USER 
(8( I9,lX)) 
C W W Y T S  
ACCIDENT SCENARIO FOR BLDC. 68 W I T H  101 RELEASE 
DOSE CALCULATED A7 1300 ETERS. 
U.S. DOL FEED CUTERIALS PRoWtTIOI CENTER 
0 



6 h' (I 
t v  

1 
0 

0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 

0 

1 
0 

A W E  UR TEMPERATLlRE (MG Q 285.0 
AVERAGE TEMPERATURE GRAMENT OF THE UR (DM K/MElER) 

INSTABLUrYCUSSE 0.- 
LNSTABluTyCUSSF 0.1080 
tNSTARUJTYCtASSG 0.1466 

WNFW RATE ( C U M  14200 
- 0 F ~ O  lo00 
NUMBER OF STACKS IN THE PLAM 1 

STACK INFORMATIW- 

STACK NUMBER 
1 2 3 4 6 6  

HOGHT (METERS) O.oo00 
MAMETER (MOW) O.oo00 
EFFLuENTvELm (MErERS/s€C) O.oo00 
RATE OF HEAT EMIssK)N (WSECOND) O.ooE+OO 

RELEASE RATES FOR RAMONUCUDES 
STACK NUCLIDE RE- RATE 

(CURIES/YEAR) 

0 SECTOR 
0 
0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

1 
0 
0 

0 ;r- .>> 9 
Q gk; 

U233 O.Oo0 O.ooo56 0.341 E05 O.OOOE+oO 
FFIEQUENCY OF ATMOSPHERIC STABlurY C l S S € S  FOR EACH OlRECTloN 

A 

0.0084 
0.0171 
0.0101 
0.0404 
0.0318 
0.m 
0.0398 
0.0163 
0.0392 
0.0321 
0.0188 
0.0157 
0.0439 
0.0413 
0.031 1 
0.0446 

FRAcTloN OF TlME IN EACH STABIIJW CLASS 
B C D E F G 

0.0055 0.0224 0.3792 0.4551 0.0928 0.4366 
O.oo00 0.0342 0.3576 0.4263 0.1136 0.0512 
0.0209 0.0310 0.3919 0 3 1 s  0.0929 0.1340 
0.0245 o.Oo80 0.3575 02441 0.1383 0.1872 
0.0279 0.0240 0- O a  0.1076 0-1 
0.0108 0.0514 0.4131 02682 0.0650 0.0585 
0.0149 0- 0.5888 o m  0.(1298 am92 
o.oo00 0.0431 0.5458 02595 0.0488 0.0866 
0.0173 0.0347 0.5419 02693 0.0523 0.0362 
0.0438 0.0641 0.4973 0.1671 0.0937 0.0810 
0 . m  0.0625 0.3270 0- 0.1104 02146 
0.0156 0.0190 02887 02958 0.1391 02281 
0.- 0.- 02900 0.3187 0.146s 0.1390 
0.0208 0.0145 02368 0.3291 0.1m2 0.1383 
0.0191 0.0542 02805 0.4527 0.0988 0.0677 
o.Oz65 0.0418 0.3585 0.4045 0.0823 0.0419 

FREQUENCIES OF W N D  DIRECTIONS AND REClPROCALdMWIGED W N D  SPEEDS 

WlND TOWARD FREQUENCY WND SPEEDS FOR EACH STABILITY CLASS 



2020 
0 

1 0.060 257 1.31 2.00 1.80 1.49 ob1 0.77 
2 0.029 1 . 4  0.00 1.19 1.27 1.00 0.n 0.n 
3 0.016 0.n 0.n 0.n 0.m 0.83 an 0.77 
4 0.020 0.89 1.00 267 0.84 0.n 0.n 0.n 
5 0.041 1 . a  1.32 0.n 1.07 om 0.n an 
6 0.m 1.14 251 1.16 1.52 1Bl A77 0.77 

8 0.430 0.77 0.00 217 1.88 1 P  b.n 
0 0.038 1 s  2.88 1.67 218 1.17 W4 Q.77 
10 0.066 1.36 1 m  1.48 1.m 1 m  Odl 0.n 
11 0.078 257 2.43 1.8% 1.63 1.13 an 0 . n  
12 0.001 1.45 225 1.46 130 1.16 0.77 
13 0.108 1.88 200 243 1.62 121 an 0.n 

1s 0.120 1.82 2.01 233 1.44 1.14 Q.82 0.n 
16 0.117 283 219 2w 1 m  138 am an  

FREOUWClES OF WIND DIRECTIONS AND TRUEAVERAG€ WINO SPEEDS 

7 0.033 1.a im 1.m 1 s  141 an 0.n 

14 0.103 is 1 s  1.m 130 1 . a  am 0 . n  

WlND DIRECTIONS ARE NUMBERED ~ N T ~ S E  STARTING AT 1 FOR DUE W H  

1 0.058 257 257 2.35 283 219 am 0.77 
2 0.029 1 s  0.00 1.0 1.86 is2 an o.n 
3 0.018 an an 0.n is 0.m 0.n an 
5 0.041 1.4 2 .a  0.n 1.49 om an a n  

8 0.030 an 0.00 ui a 1.75 an 0.77 

11 0.418 w 2n u ~ 3  tdb an an  
12 0.094 tm 506 247 273 tan an 0.77 

4 0.020 1.13 1 3  257 036 0.n Q.77 0.n 

6 0.060 1.60 257 1.72 222 138 an 0 . n  
7 0.433 212 136 257 201 1.41 0.n 0 . n  

0 0.038 2m 3m 234 2.71 141 1 a  -an 
10 0.m 241 S.10 252 2.52 189 Qdb 0.n 

13 0.108 263 2.89 3.57 278 2a3 am 0.n 
14 0.103 253 257 232 239 136 a82 an 
15 0.120 257 257 3.10 222 1.72 0 s  0.n 
16 0.117 2 . ~ 7  2 . i ~  3.19 ur) w om a n  

WIND WRECTlONS ARE NUMBERED COUNTERCLOCKWlSE STARTING AT 1 FOR W E  NORTH 
ESTIMATED RAMoNucuoE CONCENTRATIWS 

AREA NUCUDE AJRCONCPl DRYDEPRATE WETDEPRATE GNDDEPRATE EFFRU 
RATE 

WNDTOWARD DISTANCE 
(METERS) 

0 
1 1300 
1 1400 
1 1500 
1 1625 
1 1700 
1 1800 
1 2Ooo 
1 22#) 
1 2500 
1 5ooo 
2 1300 
2 1400 
2 1500 
2 1625 
2 1 700 
2 . 1800 
2 _.. t - 3 0 0 4 h  

d .  3 G 

U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
Urn 
Up3 
U233 
U233 
U233 
U233 
u-233 

3 s -  
-47 
257E47 
224E47 
20BE47 
1BQE47 
1 x 4 7  
1 x 4 7  
1.08E47 
3.7oE-06 
216E47 
lSOE47 
1 .@E47 
1.47E47 
1.36E47 
124E47 
1 m 4 7  

189Eo8 
1.66EOB 
1.48EOB 
12SEOB 
120E-06 
1.09E-06 
Q.06E49 
7.72!€49 
622€49 
21x49 
124EOB 
1 
B.IoE09 
8.47E49 
?=E49 
7.12Ea 
5.94Eo8 

(pcI/W.Dz/S) 

3.22E09 
29s- 
270Eun 
256Eun 
2.45E.08 
2.31 E09 
207E09 
1 s -  
1.65E.09 
7SE-10 
214E09 
1 S E 4 9  
1.84E49 
1 .ma 
1 .@E09 

137Eo8 

221 EOB 
l S o 8  
1 .ma 
1.95E08 
1 .44Ea 
1.32E-06 
l.llE-06 
9.6E49 
?ma 
283E09 
1 .e40 
1ZE-06 
1.1sE-06 
1 
9 .47Ea  
R61E49 
7.31E08 

7.18E+a3 

7.16€+03 
7.15€+03 
7.14E + 03 
7.13E+03 
7.1 lE+ 03 
7.10€+03 
7.08E+03 
6.92E+03 
3.49E + 03 
3.49E+03 
3.48E+a3 
3.47E + 03 
3.47E + 03 
3.48E+03 
3.45E+03 

7.17€+03 
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E ; C ' f \ $  
: Y : e  * 

2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
g 
9 

(-! -.* E 
.\ t 

a00 
pboo 
##o 
1300 
1400 
lboo 
1625 
l?W 
1800 
l#K) 
2200 
2500 
so00 
1300 
1400 
ls00 
1825 
l?W 
le00 
aooo 
22m 
zsoo 
5ooo 
1300 
1400 
1500 
la 
17W 
1800 
moo 
22m 
2500 
so00 
1300 
1400 
1800 
1625 
1700 
1800 
2Ooo 
22#) 
2500 
so00 
1- 
1400 
1500 
1625 
lT00 
1800 
2Ooo 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
1700 
1600 
2ooo 
2200 
2500 
5ooo 
1300 
1400 

U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
u233 
U233 
U233 
U233 
U233 
u233 
U233 
u233 
u-233 
U233 
U233 
u233 
U233 
U233 
U233 
U233 
U233 
U233 
u233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
u-233 
U233 

8.78Ea 
7x)BEa 
2.4DEa 
1.67E47 
f.47E47 
1.3Ofi47 
1.13E47 
1 .ORE47 
0.47EOB 
7.87EOB 
6 . 8 E a  
L3BEOB 
1 .?Ea 
255E47 
224E47 
1.08E47 
1 .?2E47 
1 .NE47 
1.UE47 
l.lQE47 
1 .WE47 
8.16EOB 
2.69EOB 
5.18E47 
4.55E47 
4.WE47 
3.5oE47 
324E47 
293E47 
2.43E47 
206E47 
1 .ME47 
SASE08 
3.87E47 
3.4oE47 
3.a2E47 
263EQI 
243Em 
221E47 
1.84E47 
1 S 4 7  
126E47 
4.21 EOB 
211E47 
1.86E47 
1 .=E47 
1.44E.07 
1.33E47 
12M47  
1 .OOE47 
8SlE08 
6.85E08 
=E08 
208E47 
1 .ME47 
1.62E47 
1.4lE47 
1.31E47 
1.18E4? 
9.84E48 
8.37E48 
6.73E-08 
224E-08 
1.81E47 
1.59E47 

1.24E08 
1 .ooEoo 
62SE-10 
1.43EoO 
1.32E08 
1- 
1.13Eo0 
1.08H10 
1- 
0.1 1 E-10 
USE-10 
7 s - 1 0  
3.e-10 
lOlEo0 
1 .TIE00 
1- 
1srHle 
1.44€o0 
1 s -  
121Eo0 
l.loEo0 
0.63E-10 
451E-10 
mo0 
3-31 Eo0 
301Eo0 
-08 
289EOO 
254Eo0 
W E 0 0  
205EOD 
1.80Ea 

4.11- 
3.8lE00 
W E 0 8  
326Eo0 
3.12Eo0 
204E49 
263E00 
-00 
209E00 
1.01 E00 
225Eo9 
2a00 
1.94E00 
1.79E00 
1.71EOO 
1.61 E49 
l .UE00 
131EOe 
1.1SEa 
55s-10 
168EQ9 
1 .74E49 
1 .e49 
1 .Ma 
1.42EOe 
134E09 
1 2 M 4 9  
1 .Ma9 
9.S-10  
4.W-10 
I S 4 9  
1 .?QE00 

as-io 

3.cIE+W 
3.43€+0;) 
33#+0;) 
1SE+Q5 
1.8E+O3 
l.WE+03 
1 m + w  
l S E + o 3  
l S E + W  
ldbE+03 
164E+o9 
1.03E+03 
l.ME+03 
wbE+03 
234€+43 
2 S E + 4 3  
232E+m 
2.32€+03 
231E+O3 
230€+03 
-+03 
228E+o3 
217€+m 
462E+43 
4.8#+03 
4.?8E+43 
4.?7€+03 
4.?6E+03 
4 . 7 e  + 43 
4.71E+03 
4.70€+03 
4.67E+m 
4.4€+03 
7.4lE+03 
739E+o3 
7.38€+03 
738E+03 
735E+03 
734E+03 
?.32€+03 
7.3oE+Q3 
?2BE+W 
?.ogE+03 
4.06€+03 
4.06E+03 
4.05E+a3 
4.04€+03 
4mE+03 
4m€+03 
4.02€+03 
4.01E+03 
4.wE+03 
3.89€+03 
3.71E+03 
3.71 E + W 
3.7oE+Q3 
b69E+W 
3.69E+03 
3.60€+m 
3.67E+43 
3.66E+03 
3.65E+o3 
3.5!E+43 
4.6aE+a3 
4.61E+03. 
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0 
0 
0 
0 
0 
0 
0 
0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 

1600 
1625 
17W 
1800 
Po0 
2200 
2500 
6ooo 
1900 
1400 
1500 
1 m  
lnr, 
le00 
aooo 
2ao 
2500 
5ooo 
1300 
1400 
1500 
1825 
1mO 
1800 
2ooo 
2200 
m 
5Ooo 
1300 
1400 
1500 
1825 
1100 
1- 
2mo 
lzoo 
2500 
so00 
1300 
14W 
1500 
1825 
1700 
1800 
aooo 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
1100 
1800 
2Ooo 
2200 
2500 
5m 
1300 
1400 
1500 
1625 
1700 
1800 

.- 2OOo 
(b D b 

1.41- 
113E.07 
1.14E.07 
1 .ax47 
8.63€46 
7.3sE46 
L e a  
UKKOB 
9blE47 
w.07 
m47 
2s8E.07 
230E-07 
216E47 
1-47 
153E47 
123E47 
4.09E-a 
0.09E47 
7.97507 
? B e 4 7  
6.13E-07 
5.66E47 

424E47 
La47 
2BE.07 
0.46E-a 
1.17Ea 
1 s -  
0.loE47 
7 s 4 7  
7.32E47 
6.- 
5.- 
4 . e  
3.74Em 
l a 4 7  
1 M a  
02S.07 

7.13E-W 
6 S . 0 7  
S B T E 4 7  
4 s -  
421E.07 
3.3Q€m 
1.13E47 
1.loE46 
9.66€47 
IwsEQ7 
7.46E47 
69oE47 
624E47 
5.19E47 
4.41E47 
3.56E47 
1.18E47 
a s 4 7  
7mEm 
6.95E-07 
6.07E-07 
S.62E.07 
5.09E-07 
424E47 

ais47 

ai=- 

1 .m 
1.47EEOO 
1.38EoO 
124EoO 
1.13E48 
Q.mE-10 
41)lE-10 
3.m- 
3.1- 
292Eo9 
ZeOEoO 
2wK48 
2-48 
21EoO 
l S 0 0  
1.72E48 
0.m-10 
S.29Eo8 
4.e9Eoo 
4.54E09 
4.1 Eo8 
3.98E48 
3.74E08 
3.34E40 
3.w49 
26SEa 
1 B o 8  
6.52EoO 
6.W- 
5.59E49 
5.14E49 
430€48 
4.61 E 4 8  
4.12E48 
3.73EoO 
-48 
l S o 8  
72s-  
6.71Eo9 
624E49 
5.74E49 
5.47E49 
5.1 sE49 
4.61 Eo9 
4.18E-09 
3 . e -  
1.74E09 
7 s -  
7 m o 9  
6.76E- 
622€49 
5.93EQ9 
S.58EOB 
4.99E-09 
4.52E- 
3 S E a  
1 .ME49 
8.14E49 
7.54E-09 
7.01EG 
6.46E49 
6.17E-09 
5.81E49 
521 E49 

1 . m u s  
I.mE+W 
4.mE+w 
4.65€+03 
4.66€+w 
4 M + W  
4 . a  + 03 
4.62€+w 
4dsE+w 
6.06E+W 
abbE+w 
6&3E+W 
6.62€+W 
b8lE+03 
6.80€+43 

6.77E+W 
6.75E+W 
6.67E + W 
935E+W 
OSlE+W 
O S + W  
@.aE+03 
923E+W 
021E+W 
@.lSE+W 
0.43E+Q3 
@.09E+W 
am+m 
1.llE+04 
1.11E+04 
1.10€+04 
l.loE+04 
1.1oE+04 

am+w 



. . . _. 

<$ :, (p-: 
15 
1s 
1s 
16 
16 
16 
16 
16 
16 
16 
16 
18 
16 

, . .  

1 
0 

0 

0 
0 
0 

1 
0 

1300 
1400 
lS00 
1625 
1700 
le00 
aooo 
m 
2500 
sooo 

N W N W W N W W  w s w s w s s w  
0 ~ 2 ~ 0 5  o . i m ~ 0 5  0.128~05 o.is6~05 0.399~05 0 1 0 ~ ~ 0 6  ai== o.ieo~05 
0-05 O.~MEOS 0.113~05 0.172~05 0 . 3 5 0 ~ ~  0-05 ai-- 0.141~05 
0.197Ea 0.130EO5 0.998E06 0.152EO5 0.309EQS 0-46 a 1 m 0 5  0.12sE46 
aims 0.113~05 0.870~06 0.132~05 0389~05 OAEG ai lme o.ioo~o6 
0.16QEO5 0.105EO5 OBOSEO6 0.122E46 0.24BE06 0.187EO5 0.102EO5 O.1OlEOb 
0.145EO5 O.WlE06 0.728E- O.lllEo5 O S 0 5  0.1mEa 0-46 O.911E06 
0.121EO5 0.7S3E48 0-46 ORlOEOB 0.187Em 0.141E06 Q770€46 0.757E06 
0.103EO5 OdlSEo8 0.78IEoB 0.lSgEob -06 0 . M -  
0-48 QSUE-08 0.414Eo8 0.627E- 0.127EO5 0.967E46 0-46 0.518E06 
0204E46 O.lesE06 O.137E46 0- 0.41QE06 a175Eo6 O.lnE06 

TABLES FOR EACH NUCUDE IJSlING DOSES BY ORGAN AND PATHWAY AT EACH ENVlR@JMENTAL LocAnoN 
ARE O M m .  

PMRONMENTM CONCPmUTlONS AND WTAJE RATES BY MAN FOR EACH NUWOE ARE WWIlEN 

OOSE SUMWTABLESARE PWNTED 
WOwaNG LONSARE CALUJUTED FOR RK222 If IT IS IN THE SOURCETERM 
ORGANNAMESAREINPUT 

UNFORMATTED ON UNIT 25. 

1 
0 
0 
0 
0 AREA NO. MEAT ANIMALS NO. MILK CATTLE FOOD CROPS WATER AREA POPULATION 

0 COLUMN Row 
0 

SUMMARY OF AREA SURROUNDING PLANT 

(SQUARE METERS) 

1 1  0 0 o.OOoE+w 0 6463.0 
1 2  0 1 0.1UE + 04 0 QO 
1 3  0 1 0.133E+OI 0 0.0 
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2020 
0 . 4 m o P  

QN PCIW WET HlEloHT PER PCl/KQ DRY 804) 
0 a U P T M  FcucTK)N ONHALATION) OaoooE42 
0 a UPTAKE FRACTON WESTION) 0200OE42 
0 PARTICLE SPE (MCRoNS) O.lmE+Ol 
0 SOUI~LUTV cuss Y 
0 0 0 6 E C W V E W O N F ~ ~  
O O F I G A N  WWAm PKKm 8UW~MposuRE -IN 
WATER 

(REMs/MK;RocuRIE)(REMs/M~ (wMsaraK:W W W  (REMSCUBC 

MIcFyx;uiUEHFp 
m/ -* -+w 
0 

WBODY O.l35E+W 0266EO1 O.lllE+00 0.102E03 0216E03 
RMAR 0273E+00 0.109EOl 0.849EOl O.I(KKoI 0211E43 
ENOOST QG!QE+Ol 0.171E+ 00 Q16?E+00 Q154E43 0.415E03 
THYROlD Qo99H12 0.389E43 0.143E+00 a i 3 i w  O . W E 4 3  
BREAST 0.1OlEOl 0.389EU3 0211E+00 oaD3Eoo 0.54fE03 
VUL* 0.112€+04 0.3mE03 QlOlE+m OA3lE44 0251EQ3 
SWALL o.Q!uE+00 0.386EU3 0803EOl 0.621EOl 0-43 
INT W A U  0.87QEO1 0.995EOl 0.8mEOl o.mE44 021oE43 
LMR O.lOlEO1 0.39OEQ3 O.##EOl 01132E04 022SEQ3 
PANCREAS O.lOoEO1 0.390E43 0.738EOl QgzSHw 0.183E03 
KlDNPTS O.l?2E+Ol 0.glOEOl O.alaEO1 0944E01 0-43 

1 
O A R E A  AJRCONCENTRATK)(J GR0UND-m UGESTIONINTAKE M T I O N  
INTAKE 

coNcpcTRATtoNs AND MAKE RATES FOR lJa3 

(WRIES/CUBC METER) (WWES/sauAw METER) ea/vEARl 0 
D1REcrloN DISTANCE 

(M-1 
0 

1 1300 
1 1400 . 

1 1500 
1 
1 1700 
1 1800 
1 2ow 
1 rzoo 
1 2500 
1 5ooo 
2 1300 
2 1400 
2 ls00 
2 1625 
2 1700 
2 1800 
2 2ooo 
2 2200 
2 2500 
2 5ooo 
3 1300 
3 1400 
3 1500 
3 1625 
3 1700 
3 1800 
3 2ooo 
3 2200 
3 2500 
3 5Ooo 
4 1300 
4 1400 
4 1500 
4 -1625 

- 

O.328E-12 
0289E-12 
0251E-12 
024E-12 
OatE-12 
0.189E-12 
0.151E-12 
0.134E-12 
0.10BE-12 
03TOE-13 
0216E-12 
0.lQoE-12 
0.169E-12 
0.147E-12 
0.1 %E-12 
0.124E-12 
0.103E-12 
O m - 1 3  
0 .m-13  
024OE-13 
0.1m-12 
0.147E-12 
0.130E-12 
0.113E-12 
0.105E-12 
0.447E-13 
0.787E-13 
0.669E-13 
0.538E-13 
0.178E-13 
0255E-12 
0.224E-12 
0.198E-12 
0.172E-12 

0.697E08 
0.610E40 
Qss4HII) 
Q488me 
Q466€a 
0.415E46 
QSlE-06 
0303E08 
02uKoB 
0-a 
Q159Eo8 
0.407E46 
-46 
0.321EOB 
0299E46 
O m 4 6  
023lE46 
0.199E46 
0.163E46 
0.802E49 
O M 4 6  
03oBE08 
O l l l E o 8  
0241 E46 
0224E46 
OaWEOB 
0.172E46 
0.14E46 
0.120EoB 
0.433E49 
0.52330 
0.462E46 
0.41 1 E 4 6  
O S C E 4 6  

. .  .. .. 

0263E+04 
0232E+04 
0206E+04 
0.180E+04 
0.167E+04 
0.151 E + 04 
Q126€+04 
0.108E+04 
0668E+W 
0297E+03 
0.173E+04 
0.152€+04 
0.135E+04 
O.l18E+04 
O.loDE+04 
Qgs3E+W 
4828E+W 
0.705E+W 
0568E+W 
0.193E+W 
0.134E +04 
0.11aE+04 
0.104E + 04 
oSoBE+w 
0.84OE+w 
0.7- + 03 
0.632E+03 
0.537E+03 
0.432E+ 03 
0.1 #E + 03 
OaWE+04 
0.179E+04 
0.159E+O4 

3 74 
O.l38E+04 



k*.  c 

i i  > ;4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
0 
0 
9 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 
10 . -  

1100 
le00 
2ooo 
2200 
2mo 
boo0 
1300 
1400 
fm I 

1 m  
1100 
le00 
2om 
2200 
2500 
so00 
1300 
1400 
lS00 
1625 
1100 
le00 
2ow 
2200 
2500 
woo 
1300 
1400 
lS00 
1625 
1700 
le00 
aooo 
1240 
2500 
moo 
1300 
1400 
1500 
1625 
1700 
1600 
2ow 
2200- 
2500 
5om 
1300 
1400 
IS00 
1625 
1700 
le00 
2ooo 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
1700 
1800 
2Ooo 
2200 
2xK) 

0.1 WE-1 2 
0.144E-12 
0.llQE-12 
0.lWE-12 
0.81 E - 1  3 
0.26QE-13 
OblaE-12 
0 . e - 1 2  
0.4Q2E-12 
o.3aYE-12 
0324E-12 
02WE-12 
0243E.12 
OdOBE-12 
0.leBE-12 
0.545E-13 
o m - 1 2  
0340E-12 
0 . e - 1 2  
0.263€-12 
0243E-12 
O a l  E-1 2 
0.184512 
0.1s-12 
0.12s-12 
0.421E-13 
0211E-12 
0.1esE-12 
0.lssE-12- 
0.144E-12 
0.133E-12 
0.120512 
0.1ooE-12 

0.685E-13 
-13 
01oBE-12 
0.183E-12 
0.162E-12 
0.141E-12 
0.131E-12 
0.118E-12 
0984E-13 
O m - 1 3  
0.673513 
OZe-13 
0.181 E-12 
0.15BE-12 
0.141E-12 
0.123E-12 
0.1 14512 
0.1a3E-12 
0 . e - 1 3  
0.7s-13 
0.592E-13 
0 s - 1 3  
0381E-12 
0.335E-12 
o m - 1 2  
0258E-12 
OaE-12 
0216E-12 
0.18OE-12 
0.153E-12 
Q123E-12 

o m m a  
. .  

. . .  .. . . .  . 

0.336EOB 
0-E- 
02S5€06 
OJlOE# 
0.178E06 
0.632E08 
0.1mEQI 

Od2BEoB 
0.7aEa 
0- 
0.612E06 
0.513E08 
0 . w -  
03SBEQI 
O . l a € #  
0.- 
0.738€46 
0 . e -  
OselEo8 
0.541E06 
0.493EQI 
0.41IEoB 
0.3SEU3 
02WE08 
QlaBEoB 
0.455E08 
0 . e -  
0-a 
0.317EOB 
0295EOB 
0269EOB 
0227E-a 
Q1- 

-nsrwm 
0.437E- 
O m 4 6  
0.345€4@ 
03[WEoB 
0-48 
0251E08 
0217EoB 
0.1 06Ea 
0.1 S O B  
0.552€49 
0389EOB 
0345EQB 
0 . m -  
Q2TzEoB 
0-46 
0-48 
0.196E08 
0.16sEa 
0.139EOB 
0.515E49 
0.799EOB 
0.7U7E08 
0.631 EOB 
0.554E08 
0.515Ea 
0.469EOB 
0.395E40 
034OE-oB 
027SE46 

a i e i ~ a  

0.17@€+04 
0 . 1 ~ + 0 4  
O*lsIE+04 
0.117€+04 
0.866€+00 
O?L3oE+o3 
0.666€+04 
0.4m€+04 
0.449E+04 
0.38OE+04 
0.=+04 
0.328€+04 
0274€+04 
0235E+W 
O.lOlE+O) 
0.674€+00 
0.445€+04 
0.396E+04 
0.363E+04 
0.31 1E + 04 
02gOE+04 
0284€+04 
0.223E+04 
0.1B2€+04 
0.158E+04 
OJBlE+OCI 
0243E+04 
0216€+04 
O.lWE+04 
0.170€+04 
0.158E+04 
0.144€+04 
0.122E+M 
o.roaE+01 I 
066#+09 
031sE+03 
0234E+04 
02U7€+04 
0.105€+04 
0.163E+04 
0.151 E +04 
Q13BE+04 
0.1 16€ + 04 
OS98€+03 
0.816€+00 
0296€+03 
OaoBE+04 
0.185E+04 
0.165€+04 
0.146€+04 
0.136€+04 
0.124E+04 
0.105E+04 
04KEE+03 
0.742E + 03 
0276E+03 
0.428E+04 
0379E+04 
0338E+W 
0.29?E+04 
0276E+04 
025lE+04 
0212E+04 
0.182E+o( 
0.143€+04 

0.12BE+04 
O.ll6€+04 
0.-+03 
o . a i e + m  
0.666€+03 
0216€+03 
0.416€ + 04 
0366E+04 

0261€+04 
0=+04 
0233E+04 
0.1mE+04 
0.166€*04 
0.133E+04 
0.437E+03 

0-+04 
0242€+04 
0211E+04 
O.lQ6€+04 

0.148€+04 
0.126€+04 
0.101 E + 04 
0.338E+03 
0.170€+04 
0.14QE+04 
0.132E+04 

0.107E+04 
0.966€+03 
0801E+03 
0.6ME+03 
oS5E+03 
O.l83€+03 
0.1sIE+04 
0.14IE + 04 
0.130E+04 
0.113E+04 
0.105E+04 
0.951 E +03 
0.790€+03 
0.672E+03 
O S U E + 0 3  
O.l80E+03 
0.145E+04 
0.12aE+04 
0.113E+04 
O S 9 € + 0 3  
0.916€+03 
0.831 E +03 
0.6S3€+03 
0.590E+M 
0.47SE + 03 
0.161 E + 03 
0.306€+04 
0.269E+W 
0.238E+04 
0.208E + 04 
0.192E+W 
0.174E + 04 
0.144E +04 
0.123€+04 
0.8WE+03 

as23E+w 

oaioE+cu 

a im+w 

a i i s + o 4  

I 
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2020 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

^#loo 
1300 
1400 
1600 
1625 
1100 
1800 
2mo 
2po 
2500 
so00 
1300 
1400 
1500 
1625 
l7W 
1800 
2Ooo 
2200 
2xK) 
so00 
1300 
1400 
1500 
1825 
1700 
1800 
Po0 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
1100 
1800 
aD00 
2200 
2500 
so00 
1300 
1400 
1500 
1625 
17W 
1800 
2Ooo 
2200 
2500 
so00 
1300 
1400 
1500 
162s 
1700 
1800 
2Ooo 
2200 
2500 
5ooo 

0 . W - 1 3  
0.oOoE-12 
0.797E-12 
O.7WE-12 
0.81%-12 
0.SasE-12 
0.5 12E-12 
0.424512 
OSOE-12 
0280E-12 
0.946E-13 
0.1 17E-11 
0.103E-11 
WlOE-12 
0 . m - 1 2  

0.682E-12 
0.5495-12 
0.468E-12 
0.374E-12 
0.1%-12 
O.1OSE-11 
0 . w - 1 2  
0.81s-12 
0.713E-12 
0.658E-12 
0.S97E-12 
0.195E-12 
Q421E-12 
0.339E-12 
0.11%-12 
0.1 lo€-1 1 
os66E-12 
0.855E-12 

am€-12 
0.624E-12 
0.519E-12 
0.441E-12 
0355E-12 
0.1 18E-12 
o m - 1 2  
0.783E-12 
0.69s-12 
0 . m - 1 2  
0.562E-12 
0.509E-12 
0.42401 2 
0.361 E-12 
0291E-12 
0.984E-13 
0.622E-12 
0.548E-12 
0.486E-12 
0.425512 
(x393E-12 
4357E-12 
02QIE-12 
0253E-12 
OaWE-12 
0.694E-13 

~ 7 3 2 ~ 4 2  

. a t l ~ ~ - i 2  

0.101E-a 
0.162€47 
0.1 eoE47 
0.1-47 
O . l W 4 7  
0.116EQI 
0.1 a€47 
0.676Ea 
0.7SE-a  
0.00Ea 
021 1 E a  
-47 
Q2oBE47 
O.lB3EQI 
0.1aE47 
0.148EOI 
0.135€-07 
0.1 13E47 

0.782€40 
0272Ea 
0214E47 
O.lmE47 
0.1BBE47 
0.148EQI 
0.137E47 
0.125€47 
0.1 05EQI 
0.8WEa 
0.73E-m 
0259E08 
0-47 
QlCE-07 

Q156Hn 

0.131E47 
O.lloE47 
0-a 
0.769Ea 
0.27- 
0.107E47 
0.166E47 
0.118E47 
0.131 E47 
0.121€4? 
0.111E47 
0.935E-m 
0806EOB 
0-a 
0242fa 
0.132€47 
0.117E47 
0.1Q5EQ7 
-OB 
0-a 
0.784€a 
0.662Ea 
0 . 5 1 1 E a  
0.46aEa 
0 . 1 n E a  

aim47 

aiIIHn 

0 
1 PERCENT OF W BODY DOSE BY EACH PATHWAY 

OlRECTlONS ARE NUMBERED COUNTEFCLOCKWISE STARTING AT 1 FOA W E  NoFrm 

0.320€+03 
a7mE+OI 
ob4oE+04 
0&66€+04 
0.481E+04 
0.466€+04 
0.411E+04 
O.sE+D) 
028QE+04 
0232E+04 
O.tsoE+oO 
O.B43E+04 
0.827€+04 
0.731 E + 04 
0.636€+01 
0.588€+04 
O S 3 2 € + 0 4  
O.44lE + 01 
0.3?4€+04 
0.3W€+oI 
0.987E+m 
O M + D I  
0.742€+01 
0.657E+o4 
O.S2E+o4  
0.52pE+o4 
0.479€+01 
0-+04 
0.338E+04 
OzT2E+04 
0=+03 
0.803E+04 
0.n6€+04 
ob87E+01 
Qso9E+04 
O.sB4€+04 
OSlE+04 
0 . 4 m  + 01 
0.354€+04 
0265E+01 
O S O € + 0 3  
O.7lX + 01 
0.629E+04 
O S l 3 € + 0 4  
a487E+04 
a151E+04 
0.409E+O) 
WlE+O) 
0=+01 
0234E+04 
0.7QE+o3 
OsooE+DI  
O.cIoE+04 
0391E+D) 
0.341E+04 
Q316€+04 
0=+04 
0239E+04 
0103E+(w 
0.164E+04 
0.557E+03 



1 
0 NUCUoE 
0 

-u233 

1 
0 NUCUOE 
0 

u.233 

1 
0 
0 

1 
0 
0 

1 
0 
0 

NUCUM: 

lJ-233 i 

NWXlDE 

u233 

1 
0 NUCUDE 

' "YC i ;  

sum AIR 0.1146€48 0.00 loa00 
SURFACE OAOOE* 0.00 1- 
SWlMMlNQ WJOO€+00 0.00 A00 
HHAL 0.1273E + 01 00.97 loQ00 
HOEST. 03331EU3 0.03 loa00 

VEGET. O m 4 3  0.03 -m.s 
MEAT 0.4637€41 0.00 Wl 
MILK Od31TEo6 -a00 lAl 
PERCENTOFRMAR D O S E B Y W P A W A Y  
PATHWAY DOSE-) OF TWM pE#;ENT o f  006E Fcy)M ALL NUcllMS 

SUBMAIR 0.8734E08 0.00 loom 
SURFACE O. l snQE06  0.06 100.00 
SWIMMING 0.0000E+00 0.00 0.00 
HHAL 0-42 0191 100.00 
INGEST. 0.1386EU3 6.04 loQ00 

VEGET. 0.1344EU3 4 s  - m a  
MEAT 0.1002E47 -om - m  
MILK 02193E05 -om l a1  
PEACENT OF ENDOST DOSE By EACH P A W A Y  

PATHWAY DOSE(REMS) PERCPCT OF TOTAL PERCENT OF OOSE FROM ALL NUCUMS 

SUBM AIR 0.1721EOB 0.00 loom 
SURFACE 0.31 S o 5  0.01 loa00 
SWIMMING 0.0000E+00 0.00 om 
INHAL 0.4046EO1 01.97 100.W 
INGEST. 02141E42 5.03 loQ00 

MGET. 02107E42 4.04 -9838 
MEAT 0.296lE08 a00 W1 
MILK 0.3437E-04 -a08 1.61 
PERCENT OF THYROID DOSE By EACH PATHWAY 
PATWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM ALL NUCUDES 

SUBM AIR 0.1469EOB ,om -1OMo 
-_ w raon, 

1'3- om 
SURFACE 02688E06 
sWlMMlNG 0.0000E+00 
HHAL 0.9423E-04 Q2m loa00 
HGEST. 0.4871E05 4.79 loa00 
MGET. 0.47QZEo5 4.71 -9838 
MEAT 0.6782E49 0.00 . 0.01 
MILK 0.7819E.01 am 1.81 
PERUENT OF BREAST DOSE BY EACH PATHWAY 
PATHWAY DOSE(REMS) PERCENT Of TOTAL PERCENT Of DOSE FROM ALL NUCUDES 

SUBMAJR O M l E 0 8  0.00 100.00 

SWIMMING 0.0000E+00 0.00 om 
INHAL 0.85nE-04 01 34 loQ00 
HGEST. Q4811E05 4.87 100.00 

MGET. 0.4f92Eo5 4.59 .OB58 
MEAT 0.6782€4B *om M1 
MILK 0.7819E.01 0.m l f l  
PERCENT OF W L 9  

SURFACE 0.41 5 E 4 S  3.99 ioom 

DOSE BY EACH PATHWAY 
PATHWAY DOSE-) PERCENT OF TOTAL PERCENT OF DOSE FROM AU NUCUES 

SUBM AIR 0.1042E48 0.00 loA00 
SURFACE 0.1907E4S 0.00 loQ00 
SWlMMlNG 0.0000Et00 0.00 om 
INHAL 0.1056E + 02 100.00 loom 
INGEST. 0.4811 E- 0.00 loom 

MGET. 0.4792Ea 9 om 
MEAT 0.6782E49 . 0.00 0.01 
MILK 0.7819E.01 0.00 1.61 
PERCENT OF S WALL DOSE BY W P A W A Y  
PATHWAY DOSE(R€MS) PERCENT OFTOTAL .pwcpcT OF OOSE FROM W NucUDES 
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2020 

0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Lc299 

NUCUDE 

U233 

NUCUM 

U-233 

NUCUDE 

wu3 

NUCUM 

U233 

D(P0SURE MODE 
SUBM AIR 
SURFACE 
SWlMMNG 
I N W  
INGEST. 

VEGEI. 
MEAT 
MILK 

EXPOSURE MOM 

W A V I  0 9 1 m 0 9  0.00 lOM0 
8URFK;E 0.1- 0.02 1- 
SWuAMlNa arrrw+00 0.00 aa, 
W M A  0 - e  88.w 100.00 
WEST. 0 . m -  0.m 100.00 

VEGR. 0.4mS46 0.m 
MEAT o.Woe40 0.00 a01 
MILK 0.- 0.00 1.61 
PERCOJT OF M W M l  OOSE BY EACH PATMAY 
PATHWAY =(REMS) PERCENT OF TOTAL pE#;pIT OF FROM W NUCLIDES 

SUBMUR 0 . ~ 0 8  0.00 100.00 

SwlMMUJo 0.0000E+00 0.00 440 
WWAL nlyI#EM 3 3 s  loa00 
HGEST. 0.12- m.m 100.00 

VEGET. 0.1- M.Ql *#6.3B 
MEAT aim- 0.01 0.01 
MILK 0200OE44 1.06 1.6l 
PERCENT OF LMR 

SURFACE O.l6Sa€46 0- iwm 

OOSE BY EACH PATHWAY 
PATHWAY DOSE(R€MS) PERCENT o f  TOTAL PcRcPcT ff DOSE FROM M l  NUCUDES 

SUBMWI 0.#)17€00 0.00 100.00 
SURFACE 0.1- 1.68 100.a 
SWIMMINQ O..0000E+00 0.00 Qoo 
WHAL O g s o B E o l  m.52 1m.00 
HGEST. 0.4881W 480 loQ00 
VEGEr. 0.4m2Ea 4.72 *mas 
MEAT O.67wE40 0.00 0.01 
MILK 0.1835EOI 0.08 * 1.61 
PEXENT OF P A N C N M  WSE BY EACH PATHWAY 
PATHWAY DOSE-) PERCENTOFTOTAL ~ O F D o s E F R o M N . L W C t . E S  

8uBMAIR QrmoHIo 0.00 taooo 
SWIFACE 0.1- 1.37 loo#) 
SWIMMING o.ooooE+00 0.00 440 
HHAL 0- m.79 100.00 
MEST. 0.4883E05 4.84 100.00 
MGET. 0.4803E05 4.78 
MEAT 0.BTQIEOB 0.00 0.01 
MILK om 1.61 
PERCENT OF KIDNEYS DOSE BY UCH PATHWAY 
PATHWAY -(REMS) PERCEHT OF TOTAL PERcPcT OF DOSE FROM ALL NUCLIDES 

S U M  WI 
SURFACE 
SWIMMING 
WHAL 
WEST. 

VEGET. 
MEAT 
MILK 

0.00 

0.00 
0.01 

95.08 
4.93 
4 s  
0.00 

0.08 

100.00 

0.00 
100.00 

100.00 
100x10 

0.01 
1.81 

CONTWBUTiON OF MPOSURE MODES TO W BOOY OOSES 

0.1145Ea OXXXK) 
02Q96E05 O.WO2 
0.1oQoE-24 QOOOO 

muAL-(REMs) PERCENT OF TOTAL DOSE 

0.1273€+01 mg137 
0.3331 E43 0.0282 
. 0 r n E 4 3  0x1257 
9.4637E47 o.oo00 

T).5347Eo5 0 . m  
DOSES C0NTWBUTK)N OF MPOSURE WOES TO R MAR 

--mw PERCENTOFTUTALOOSE 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

SUBM AIR 
WffAGE 
8wwmNQ 
INnL 
INGEST. 
VEW. 
MEAT 
MILK 

MPOSURE MOM 
SUBM AJR 
SURFACE 
SWIMMING 
INW 
INGEST. 

VECIET. 
MEAT 
MILK 

EXPOSURE MODE 
SUBM AIR 
SURFACE 
SWIMMINO 
WHAL 
INGEST. 

VEGFT. 
MEAT 
MILK 

EXPOSUREMODE 
SUBM AIR 
SURFACE 
swlMMlw 
tNW 
INGEST. 
VEGEr. 
MEAT 
MILK 

EXPOSURE MODE 
SUBM AJR 
SURFACE 
SWIMMING 
HHAL 
INGEST. 

VEGl3. 
MEAT 
MILK 

EXPOSURE MODE 
SUBM Am 
SURFACE 
SWlMMlNG 
INHAL 
INGEST. 

MGEl.  
MEAT 
MILK 

EXPOSURE MOM 
SUBM AIR 
SURFACE 
SWIMMING 
INHAL 
INGEST. 

0-40 O.oo00 
Q l W B E ~  Omm 
0.1 oooE-24 o#KK) 

O S 7 M 4 2  94- 
0.~36dEOo ba3# 
9.1344E43 4- 
9.19QzEQI aoool 
wl=- a- 

~ O f D B O S U F I E M O D E S T O ~  DOSES 
ANNuALDOsE(REMS) -OFTOTALDOSE 

0.1721HIB aaooo 
03150€46 0.0074 
0.1000E-24 0- 

0.4046501 94m 
02141E42 5a256 
9 2 1 0 7 E e  4- 
9 3 0 B 1 m  aoool 

9.3437E44 *QoBQI 
CONTWBUTIONOFDBOSLIFIEmSTOTHY#)IDOOSES 

0.1469E-06 0.0014 
0.2680Ea 2.6412 
O.loQoE-21 0- 

-DosEmw PERCENTOFTOTALDOSE 

0.9423E44 @2.5718 
amims 4 . 7 w  

9 .4792€a  c m 1  
9.6782€40 * A o o Q I  

~ ~ O F D B O S U R E M O O E S T O B I W S T  OOSES 

0227lE08 0.0022 
0.415TEo5 39858 
0.10oOE44 0m00 

9.7819EQI a m  

ANNUM DOSE(REMS) PERCENT OF TOTAL DOSE 

0.oSnNw 91.3415 
O.mlH15 4.8708 
9.4- 4- 
9.6782Eo9 0.- 

9.7819E47 0.m 
DOSES 

._ 

CONTRIBUTION OF MPOSURE WOES TO W L *  
ANNUM =(REMS) ERCENTOFTOTALDOSE 

0.1042E-06 0.0000 
O.loQIE06 0.0000 
0.1 oooE-24 0.0000 

a1066€+= 99.mBB 
0 . W l E a  0.0m0 
T).lf92E06 o.oo00 
9.6TL12Eo8 * a o m o  

9.7819EQI o.oo00 
CWTRBUTIONOFDBOSUREMOOESTOSWALL DOSES 

0 9 1 8 7 E ~  a m  
O.leS2Eas Wllo 
0.1000E-24 QOOOO 

--(REMs) PERCENT OF TOTAL DOSE 

0.9385E02 899283 
o.-a 0.0628 
- . e 4 6  0.0619 
9.6904E49 o.oo00 

9.796oEQ7 0 . m  
CONlRBUTION OF MPOSURE MODES TO WT WALL DOSES 

0.9058E09 O.oo00 
A N N U K  DOSE(REMS) P€RCENT OF TOTAL DOSE 

0.165BE05 am 
0.1OOOE-24 0m00 

O.6408E03 w 
0.12-a - 

379 * 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

VEQET. 
MEAT 
MILK 

MPOSURE M O M  
SUM AlR 
SURFACE 
SWlMMlNG 
HHAL 
WEST. 

VEGET. 
MEAT 
MILK 

EXPOSURE M O M  
SUBM AIR 
suRFAc€ 
SWIMMING 
HHAL 
WEST. 

VEGET. 
MEAT 
MILK 

2020 

OFYjAN m-1 
WBdoy 0.1nlE + 01 
R W  on13E42 
ENDOST 0.4261E-01 
THYROID 0.1018Ea 
BREAST 0.1013EW 
.wL* 0.1056E+a2 
SWALL 0-42 
INT W W  0.1888E.02 
UMR 0.1017E43 
PANCRUS O.lOloE43 
KIDNEYS 0.17a2E-01 

c o M w B ~ o R s T O ~ O O S E S  
PERCPIT 

ONUCUDE WBOOY RMAR ENDOST THYROID S W A U  , WTWALL UVER PANCREAS 
KIDNEYS 

U233 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1oo.oooo 1oo.m 1oo.m 1oo.m ioo.oo00 ioo.oo00 ioo.oo00 io~oooo ioo.oo00 ioo.oo00 i o o . m  
ANNUAL DosEs(cIEMS) 

NUCUDE ORGAN DOSE huxMUML0cATK)N 

U233 WBODY O.lZ?4E+ 01 12 7 
U233 R W R  02713EQ2 12 7 
U-233 ENDOST 0.4281E01 12 7 
U233 THYROlD 0.101BEU3 12 7 
U233 BREAST 0.1043E43 12 7 
U233 WL* 0.1056E+a2 12 7 
U233 SWALL OS3QZEQ2 12 7 
U233 INT WALL 0.1888E42 12 7 
U233 LNER 0.1017E~ 12 7 

COLUMN Row 

12 7 

380 



u233 KIDNEYS 0.17azEOl 12 7 



2020 

All Buildings 

Thorium-232 
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AG DATA 
UCDT FV=5O.O,O,5O.O, FB=5O.O,O,5O.o, f)l=’50,0,50 &Em 

AG ARRAYS 
f ILE  ZSFARdWI.DAT 
EI(1P 5 
USER 
(1615) 
(a610.0) 
WPUATlol ARRAY 
FILE ZL#pA.DAI 
N I P  3 - 
USER 
(8(19,1X)) 
C O # Y T S  

DOSE ULQlLATEO AT lb25 IETERS. 
U.S. DQ FEED RATERIALS PRQHICTIOY CENTER 

ACCIDENT SCENARIO FOR ALL BLOC. w i n  lox RELEASE 

2020 

.. .. . . .  

.. . 

384 



, -  . : J *: ; 1 $. 
A "1 

0 

0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 

0 

1 
0 

1. 

A V E R K K  AIR TEMPERATUNE @Eo 4 285.0 
AMRAOE VERT= TCMPERATURE GRADIENT OF THE AYI (DE0 KF(ETER) 

H S T M U I Y C U S S E  0 . m  
WSTAglunCUSSF O.1OoO 
HSTABUAYCUSSG 0.1455 

W N F U  RATE ( C U M  loux) 
HRGHTffUD(METERS) 1000 
NUMBER OF STACKS W THE PUNT 1 

STACK HFORMATION- 

STACK NUMBER 
1 2 3 4 5 6  

HEtGHT (MRERS) O.oo00 
w--) O.oo00 
EFFLUENT VELOUTY (METERS/SEC) 0 . m  
RATE Of HEAT EMlSSlON (CAL/SECOND) o.ooE+oo 

FlELEAsE RATES FOR 
STACK NUCLM m€M€ RATE 

( C U W E S M  

TH-232 0.o00 0.O0058 4341 Eo6 0.000E + 00 
FREQUENCY OFATMOSPHEWC STAEiurY CUSSES FOR EACH MRECTloN 

0 
0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

1 
0 
0 

0 *? 8@ 
1 '  

A B C D E F G 

0.0084 
0.0171 
0.0101 
0.0404 
0.0318 
0 . m  
0.- 
0.0163 
0.0392 
0.0321 
0.0188 
0.01s 
0.0439 
0.0413 
0.031 1 
0.0446 

0.0055 0.0224 0.3792 0.4551 0.0928 0.4366 

0.4208 0.0310 OS19 0.3192 0.0629 0.1340 
0.a245 o.Oo80 0.3575 02441 0.1383 0.1672 
0 . m  0.a240 0- 0.3028 0.1076 02071 
0.0108 0.0514 0.4737 0.2692 O.o(Cs0 0.0585 

o.oo0O 0.0431 0.5456 0.2SQ5 0.0488 0.0666 
0.0173 0.0347 0.547Q 02693 0.0523 0.0392 
0.0438 0.0641 0.4973 0.1871 0.0937 0.0019 
0 . m  0.0625 0.3270 0.2292 0.1104 02146 
O.Ol!S 0.0190 O m 7  02958 0.1391 O m 1  - 
0.0257 0.0363 02900 0.3187 0.1465 0.1390 
o.ox#) 0.0445 02368 0.3291 0.1892 0.1383 
0.0191 0.0502 02805 0.4527 0.0988 0 . m  
0.0265 0.0418 0.3585 0.4045 0.0823 0.0419 

o.oo00 0.0342 0 . m  0.463 0.1136 0.0512 

a o i a  0.0498 0.5888 o m  0.- 0 . o ~ ~  

FREOUENCIES OF WIND DIRECTIONS AND REUPROCAL-AVERAGED WlND SPEEDS 

WIND TOWARD FREOUENCY WIND SPEEDS FOR EACH STABILITY CLASS 
(Mmw=c) 

A . B  C 0 E F G 

385' 



0 
2020 

0 
1 
0 
0 

0 
0 

1 0.068 2.61 131 200 im 1.19 om 0 . n  
2 0.- 1.48 0.00 1.19 ta in an o.n 
3 0.016 0.n an 0.n o s  OB 0.77 0 . n  
4 0.- 0.09 i m  2.- OM o.n 0.n 0.n 
6 0.041 1.a 1.32 0.n 1.07 od) 0.77 0.n 
6 0.- 1.14 257 1.16 1.52 1.01 0.77 0.77 
7 0.m 1 . e  i m  im ia 1.01 an an 
8 0.- 0.n 0.00 2 1 7  1.W la0 0.77 0.n 
9 0.038 lS2 2.88 1.61 2 1 8  1.17 O S  0.77 

10 0.m 1.35 1s 1.49 l d o  1.07 0.81 0.77 
1 1  0.078 257 243 1.88 1.m 1.13 0.77 0.n 
12 0.084 1.45 225 1.46 1.80 1.16 0.77 0.n 
13 0.106 im 203 2-43 i d z  121 0.711 o.n 
14 0.1 03 1s 1.06 1.60 1.30 1.03 0.79 0.n 
15 0.120 1.82 201 2.33 1.44 1.14 0.82 0.77 
16 0.117 2.133 219 ~ Q O  1.m i m  Q#) 0.n 

WlND DIRECTIONS ARE NUMBEED C W m O C K W S E  STARTWQ AT 1 FDR W E  NORTH 
FREWENClES OF WINO DIRECTIONS AND TRUEAVERAOE HIIM) SPEEDS 

1 0.058 2.57 257 235 283 2 1 9  0.88 0.77 

3 0.016 0.n a n  0.77 1.34 o s  an 0 . n  

5 0.04 1 1.4s 205 0.n 1.48 om an  0.77 
6 0.060 1.60 2.57 1.72 222 1.39 an 0.n 

8 0.430 0.77 0.00 2.81 2a 1.75 an 0.77 

10 0 . 0 6 8 -  2.41 3.10 252 2-52 180 Qdb 037 

12 am 1.97 3115 247 2.73 1 . n  0.77- 0.n 
13 0.108 263 289 3.57 278 203 a 7 9  an 
14 0.103 253 2.57 232 238 1.56 0.82 0.n 
15 0.120 257 2.57 3.10 222 132 0.02 0.n 
16 0.1 17 2.97 206 3.19 UK) 227 O B  0.n 

2 0.029 1- 0.00 1.m im i s  an 0.77 

4 0.020 1.13 i s  u7 0.m 0.17 0.n o.n 

7 0.033 212 1.36 257 2.01 1.41 0.77 o.n 

9 0.m _ _  2s WE 2 7 1  t a  122 an 

1 1  om&+I 2.57 270 263 246 la6 an an 

0 
1 ESTlMATEDRADOUWECONCENTRATlONS 
o m  NUCUDE NRcoNcp( DRYOWRATE HIREPRATE GNDDEPRATE EFFREL 
RATE 

WlNDTOWARD DISTANCE 

WlND MR€CTK)NS ARE NUMBERED COUNTERaDCKWISE STARTING AT 1 FOR W E  NORTH 

(pCI/w-) eCr/WrlS) (PcI/-/9 (pcI/CMc.2/S) W/S) 

(METERS) 
0 

1 1625 
1 1700 
1 1800 
1 2Ooo 
1 2200 
1 2500 
1 so00 
2 1625 
2 1700 
2 1800 
2 2Ooo 
2 2200 
2 2500 
2 so00 
3 1625 
3 1700 

3 \ ,$? 

TH-232 
Wz32 
TH-232 
Tu232 
TH-232 
TU232 
TU232 
m232 
TH-232 
Tn232 
TK232 
TK232 
TH-232 
TH-232 
TU232 
TH-232 
w232 

6.4oEoI 
-47 
538E47 
4.49€47 
3.03E47 
3.09E47 
1 .=E47 
4 s -  
3.8QE47 
3.53E47 
294E47 
251 E47 
202E47 
6.85EOB 
323E47 
-47 
2m47 

368EOB 
1 4 1  EOB 
310E-00 
259EOB 
220EOB 
1 -7BEOB 
6.07E- 
24s- 
224EOB 
203EOB 
1.69EOB 
1 .ME- 
1.16EOB 
3.94E149 
1R6E48 
1 .ma 
1.56EOB 

7.31 Eo0 
6.9BE49 
6.58EOD 
SgOE40 
5.35Eo8 
4.69E49 
2.28EU9 
4.85E08 
4.63E49 
4.36E09 
3.91 E o 9  
3.WEo9 
3.11E49 
1 .SOEOg 
323E49 
3 . a -  
2-a 

4 . a  
4.1 1EoB 
S75EoB 
bl8EoB 
274E48 
-48 
8.35E08 
29oEo8 
270Ea 
2 4 x 4 6  
-46 
1BoEoB 
1.47E46 
5.44E09 
218E46 
2wEa 
105EOB 



6 .  a 
I ~ *\ ! j ;; a 

3 
3 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
6 
5 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 

aooo 
a00 
2#K) 
w a  
1625 
1700 
l#K) 
aooo 
a00 
2500 
so00 
1825 
1700 
le00 
2ooo 
2200 
2500 
so00 
1825 
1700 
le00 
2Ooo 
2200 
2x)o 
so00 
1625 
1700 
1800 
2ooo 
2200 
2500 
so00 
1625 
1700 
1800 
aooo 
2200 
2500 
so00 
1625 
1700 
1800 
2ooo 
2200 
2500 
so00 
1625 
1700 
ls00 
aooo 
2200 
2500 
so00 
1625 
1700 
1800 
2ooo 
2200 
2500 
so00 
1625 
1700 
1800 
Moo 
2200 

TH-232 
Tu232 
Tu232 
Tu232 
TH-232 
Tu232 
TH-232 
TU232 
TH-232 
Tu232 
Tu232 
Tu232 
Tu232 
Tu232 
Tu232 
TU232 
Tu232 
Tu232 
TH-232 
Tu232 
Tu232 
Tu232 
Tu232 
Tu232 
TU232 
Tu232 
Tu232 
TH-232 
TH-232 
Tu232 

Tu232 
TH-232 
Tu232 
Tu232 
Tu232 
Tu232 
Tu232 
Tu232 
Tu232 
TH-232 
TH-232 
Tu232 
TU232 
Tu232 
Tu232 
Tu232 
Tu232 
TU232 
TH-232 
Tu232 
Tu232 
TH-232 
TH-232 
Tu232 
Tu232 
TK232 
TH-232 
TU232 
TU232 
TH-232 
TK232 
TK232 
TU232 
TH-232 

i n 2 3 2  

-47 
tar607 
l S 4 7  
6.OoEa 
4.01E47 
4.64E47 
4.llE47 
9.41607 
2OoE47 
2.33Em 
7.67E46 
1xKKoO 
0.24E47 
-47 
6 S 4 7  
S m 3 7  
4.- 
1.56W7 
7 b l  607 
6- 
6.3OE47 
5.24E47 
4.46E47 
3.99E47 
1- 
4.1OE47 
3.1oE47 
3 . e -  
u)BHIT 
2- 
'l.Q!5E47 
6.4sE46 
4.03E47 

338EQI 

-47 
l S 4 7  
6.m- 
3.52Hn 
-47 
295E-m 
246E47 
21OE47 
1 .e47 
5.71E46 
7 m 4 7  
6.aE47 
6.18E47 
513E-07 
4.37€47 

1.17E47 
1 .Ma 
1 .e46 
1 .ME46 
121 E46 
1 .a46 
825E47 
2.7oEQI 
2.26E46 
2.09Ea 
1 .BE46 
1 .-E46 
133E06 

aTsHIp 

L- . 281W 

3 . 5 1 ~ ~ 1  

1 3 D E a  
1.10Ea 
8.83E49 
293E49 
2.83Ea 
2 6 1 E a  
2.37Ea 
1 s -  
1 - a  
1.34Ea 
4.42E49 
s.7sEa 
5.32Ea 
4.81E48 
3.QBE48 
3.39E48 
2 7 2 m 0  
8 S 4 9  
4.32E46 
4.##46 
3.62E46 
3.02Ea 
am46 
W E 4 6  
&WE00 
2.36E46 
21aE46 
108E46 
1.64E46 
1 .e46 
1.12Ea 
3.74E49 
-46 
215E46 
1 s -  
1.02€46 
1.37E46 
1.11EOB 
3.63E09 
202E46 
1.87E46 
1 .m46 
1 .e46 
121 E46 
9.72E49 
-09 
424E46 
3 s -  
3.56E46 
296E46 
251 E46 
202E46 
6.72E09 
1.OlEQI 
9.3QE46 
8.41 E 4 8  
6.96E46 
5.92E46 
4.75Ea 
1 .%EO 
1.30E47 
1ZOE47 
1 .WE47 
9.01 E46 
7.66E46 

-a 
-08 
2oE49 
@.ME-10 
r s E 4 9  
4.12EOO 
3.88EOO 
b46E49 
3.1 4€49 
275E49 
1 s -  
8 M 4 9  
7.6E49 
724EOO 

58(Ko8 
5.13EOO 
24s- 
9 s -  
a8QE49 
-49 
7.51 Eo0 
6.82E49 
5.QBEOO 
uIgE49 
5.1 E49 
4 m 4 9  
459549 
4.11- 
3.73E49 
3 m 4 e  
1.59EoO 
4 s -  
4.m% 

~ 4 7 ~ 4 9  

3.llE09 
273E49 
1 s -  
4.m- 
4.lQEOO 
-49 
3sE49 
-49 
-49 
1.37E4e 
7.67E49 
7 s -  
WOE49 
6.18EOO 
LBOEOB 
4-91E49 
237E4Q 
l.lsE46 
1.14E46 
1.07E46 
9.w- 
8.WEOO 
7 . s -  
3.57€49 
1.47E08 
1.4OEa 
1.32E-06 
l.lTE08 
1 



12 
12 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 

16 
16 
16 
16 
16 
16 
16 

.15 

1 
0 

0 

lB7Eod 
3blE47 
2mE46 
1.86Ea 
1 .toE46 
1.41E46 
12E46 
O . m E 4 7  
S.2lE47 
213Eo6 
1.97Ea 
1 .*a 
1 .e46 
126Eo6 
l.OlE46 
3.30E47 
1 .a46 
1BOE46 
1 .e46 
121 E 4 6  
1.0338 
-47 
281E47 
lZlE46 
1.12!€46 
1 .Q2Ea 
8.49E47 
7 s - m  
5.82E47 

0.31- 
4 s -  
1.64E-08 
1 s -  
1.4- 
1 s -  
l.lsE48 
1 .WE40 
4 m 4 0  
1.ma , 
1- 
l S 4 6  
1 .ea 
1lOEOe 
1.13Ea 
538E00 
1- 
1 .=OB 
1 .ea 
1 .a46 
1.3SEOB 
1.lsEoe 
5.7QE09 
1.37Ea 
l3lE-a 
1- 
1.lOEoB 
1 .ooEa 

3mEt04 2020 

N . N N W  W WNW W w s w s w s s w  
0.173E05 0.113E05 O m o E . 0 6  0.132€45 oseE05 o s 0 5  O . l l o E 0 5  0.109E05 
0.16M05 0.105E05 0.805E.06 0.122E05 OZ4QE05 O.lefE05 0.lWE- 0.101E06 
0.145Ea 0.951E.06 0.728E.06 O.lllE05 0-05 O.lmE05 -46 0.911E06 
0.121E45 0.7WE.06 0.605E.06 O.QlBE.06 0.187EQs 0.141EQs 0.77E46 O . m E . 0 6  
0.1WE05 0.676E.06 0.515E.06 0.781E.06 0.lSEOs 0.120€05 0.655E46 0 . W 0 6  
0.832E.06 0.544E.06 0.414E.06 0 . m -  0.127E05 OSGTEOB O . W . 0 6  QSleE.06 
0284E-06 O.lSSE06 0.137E.06 030TE.06 0.419E08 0.324E06 0.17Si.06 0.1ME.06 

1625 
IT00 
le00 
2OOO 
2200 
2500 
so00 

0 
0 
0 

S SSE SE ESE E E N E N E N N E  

1 
0 

ARE OMITTED. 

UNFORMAllED ON UNIT 25. 
ENVIRONMENTAL CONCENTRATlONS AND MME RATES BY MAN FOR EACH NUCUDE ARE M E N  

DOSE SUMMARY TABLES ARE PRlNTED 
WORKlNG LolELs ARE CALCULATED FOR RN-222 IF IT ISH THE SOURCE TEFW 
p m N  NAMES ARE INPUT 

L2 t; 388 



[j i.' [O RAWOACtM DECAY CONSTAHT (PER MY) 0.1-12 
0 EMllRONMENlAL =CAY CONSTANI-SURFAC€ (PER MY) 0.0000E+00 
0 -M =CAY CONSIAHI-WATER (PER MY) 0.nuw+oo 
0 
OsQooE46 
0 
0 . 1 ~ ~  
0 
0.63ooE42 

0 ooN#FcTTuTK)NFACTORFORupTAKE ff NUCUOEFROM SULBVEMBLEPMSOFCRWS 
o.3soo€43 

0 GI UPTAKE FRAcTloN (INNHALATION) o2oooE43 
0 QI UPTAKE FRAcTloN (INGESTION) 03oOoE43 
0 PNmaEsZE(MK'IR0NS) a1oooE+o1 
0 soul6mYcuss Y 
0 DOSEcoNMRsroNF~oRs 
O O R G A N  HHAUTK)N INGESTION SUBM-HAIR suRFAcEM#rsucIE SUBMERSlONH 
WATER 

(REMs/M-fiE)w~sFIIce#xxIRIE) m w m c c M /  cwMssouAw:CM/ (REMSCUBK: 
W 

AMRAOE FRAcTK)N WAMMK'6 M Y  WAKE OF NUCUOEWHICHAPeEAW) H EACH L OF M U  ( M Y 8 N  

FRACWN OfAMuuL'8 OULY INTAKE OF NUCUoE WHlCH APPEARB N EK+( KO OF RE8H (MYS/KQ) 

coN#pcT)ufK)EIFAcloR#w1UPTAKE Of NUCUDE FROM s o l l F 0 R P ~ W  FORME 

(p( PCl/KQ DF(YHm0HT PER FCt/UQ Dm soli) 

(IN W/KG WET WEIGHT PER PCl/KQ DRY SOIL) 

MICROCURIE-I+@ u-+m MK'AOCUWEHR) 
0 

WBODY 0.115E+04 0273E+Ol 0.6ltE-01 OS%€- 0-43 
RMAR O.l48E+W 0.548E+Ol 0.445EO1 QSOBEO) o.112Eoo 
ENDOST 0.185E+05 0.685E+02 O.lloE+Oo 0.136E03 0-43 
THYRUO O222E+Ol 0.448EU2 O.lOlE+Oo Q116E43 0-43 
BREAST 0227E+Ol 0.466EU2 0229E+Oo 0 2 6 1 W  0.577E43 
.puL* 0.348E+04 0.463E-02 0.682€01 0 . m -  0.172€43 
SWALL 0,13lE+Ol 0.573E42 0.589EOl Qd#KoI 0. 1-43 
BJl WALL 0.14oE+Ol 0.853E-01 0.538E-01 0.61SE04 0.1 36E43 
LNER 0.805E+01 0.lQOEOl 0.8ooEO1 ObBBHW 0.161E- 
PANCREAS 0.132€+01 0-42 a e a - 0 1  a-44 
mDNEyG 0.131E+01 0226E- 0.541E-01 als3Hw 

1 CONCPmUnONSAM) NTUQ RAfEsFoFIm+zK 
o m  AIR-W OROUNOc0NcPnTufK)N 
INTAKE 

(CURIES/CUBK: E E R )  (CVWES/SWARE MEERj 
DlREcTtoN DISTANCE 

(Mm) 
0 

1 1625 0 . m - 1 2  0.1 39E47 0.732E+04 
1 1?W 0.593E-12 0.13oEm 0.681E+04 
1 1800 0.538512 0.118Em O.[L22E+(W 
1 2Doo 0.449E-12 O.lmE47 0526E+01 
1 22m 0.383E-12 0-08 0.454€+04 
1 2500 0.3WE-12 0.7oBE-W 0.372E+04 
1 so00 0.10s-12 0263E-W 0.138E+04 
2 1625 0.12oE-12 O.916E-W Q I l E + 0 4  
2 l?W 0.389E-12 0-a 0.448€+04 
2 1800 0353E- 12 0 . m - W  0.409E+OI 
2 a#x, 0294E-12 0.6SE-W 0.346€+04 
2 22m OSlE-12 0.567E-W 020BE+04 
2 2500 0202E-12 0.46SE-W 0244€+01 

0.1 72E-W o-+w 2 5Ooo 0.685513 
3 1625 0.323E-12 0.888E-W OSlE+OI 
3 1700 OaE-12 0.639E-W 0.336€+01 
3 1800 0.27oE-12 0.582E-W 0.3OBE+oI 
3 zoo0 OaE-12 0.49OE-W 02S7E+OI 
3 2200 0.191E-12 0.421E-W 0221E+O) 
3 25Qo 0.1s-12 0.344E-W O.l81E+04 
3 so00 0.509E-13 0.123E-W 0.64@E+W 
4 1625 0.4QlE-12 0.1WEQI 0.540€+04 
4 1700 0.454E-12 - .  0.95SE-W O S 2 € + 0 4  

os14E+o4 
0.476E + 01 
0.432E+OI 
0361€+04 
0.3U?E+04 
024a€+01 
o.%47€+w 
0.337E+04 
0.312€+04 
O a B x + 0 4  
02SE+04 
Od01E+OI 
0.162€+04 
O S O E + 0 3  
02S@E+04 
0240€+01 
0217E+04 
O.l80E+04 
0.153E+04 
0.123€+04 
0.408E+W 
0.395€+04 

- 0.365€+04 
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2020 
4 
4 
4 
4 
4 
6 
6 
6 
6 
5 
6 
5 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
0 
0 
0 
0 
0 
0 
9 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
13 
13 

1- 
#xK) 
2100 
a00 
5ooo 
1- 
1100 
le00 
2m 
2100 
2500 
so00 
1625 
1700 
le00 
aDa0 
2200 
2500 
5ooo 
162S 
1700 
1800 
2ooo 
22m 
2500 
5ooo 
1625 
1700 
le00 
2Ooo 
2200 
2500 
5ooo 
1625 
1700 
1800 
aooo 
2200 
2500 
5ooo 
1625 
1700 
1800 
20oo 
2200 
2500 
so00 
1625 
1700 
1800 
2Ooo 
2200 
2500 
so00 
1625 
1700 
1800 
2aa 
2200 
2500 
XKX) 
1625 
1700 

13. 

0.41 1E-12 
0.341 E-12 
02#K-12 
0233E-12 
0.767E-13 
0.1OoE-11 
0324E-12 
0.836E-12 
0 . w - 1 2  
O'BwE-12 
0.473E-12 
0.156E-12 
0.781 E-12 
0 . w -  12 
0.woE-12 
0.524512 
0 . e - 1 2  
0.359E-12 
0.1##-12 
0.41oE-12 
0 . m - 1 2  
0.343E-12 
0.286€-12 
0243E-12 
0.1 %E-12 
0.649E-13 
0 . m - 1 2  
0.373E-12 
0.338E- 12 
OalE-12 
023QE-12 
0.192E-12 
0.63S13- 
os52E-12 
0'328E-12 
0296-12 
0246E-12 
021oE-12 
0.lgoE-12 
Q571E-13 
0 . m - 1 2  
0 . e - 1 2  
0.618E-12 
O.Sl3.E-12 
0.437E-12 
0.351E-12 
0.1 17E-12 
0.17s-11 
0.162E-11 
0.146E-11 
0.121 E-1 1 
Q103E-11 
0.02sE-12 
OIIOE-12 
022651 1 
02OQE-11 
0.189E-11 
o.1m-11 
0.1%-11 
0.1oTE-11 
0351E-12 
0203E-11 
O.188E-11 
0.ltoE-11 
0.141E-11 

0-a 
0.72Ea 
0.025Ea 
0.CKIoEa 
0.1 OOEa 
0-47 
0.192E47 
O. lm37 
0.1- 
0 . 1 s 4 7  
0.1 a47 
0.369E06 
O.l86€47 
0.1 *47 
0.141 E 4 7  
O.ll#QI 
0.103E47 
0.840Ea 
0.31oEa 
O.UEE06 
O.or2EoB 
0.768€- 
0.649EOB 
0 . w -  
0.458E08 
0.168EOB 
0.881E08 
0.806EOB 
0.t34E06 
0.618EoB 
0.532€48 
0.135EOB 
O.ls8E08 
O.mE06 
0.723€a 
0.861- 
0.559€4@ 
0.uIZEoB 
039BEOB 
0.147E08 
0.1 58Em 
0.14TEOT 
0.134EQI 
0.113E47 
O m -  
0.t92EOB 
028TEOB 
0-47 
0.329€47 
O S 4 7  
02SoEQI 
0211Em 
0.174€07 
0.6113EOB 
0.4SE47 
0.424€4? 
0.385E47 
0321E47 
O m E Q I  
0-47 
0.775E40 
0.421EQI 
0.391 E47 
Q356€47 
029EU7 

a468€+04 
0.383€+0) 
452#+04 
0268€+04 
o.oaE+o5 
a1ooE+06 
a lOlE + 06 
OB1 +04 

Q4boE+04 
o.ssE+04 
Qla0€+04 
W l E + 0 4  
OdloE+04 
0.7- + 04 
od25E+04 
0.599E+04 
Qi41E+04 
Q163€+04 
Q11sE+04 
0.-+04 
a404E+04 
0-341E+04 
0294€+04 
Q2$1E+04 
4882E+o3 
0.455€+04 
Q4aE+04 
0=+04 
os25E+04 
oZ79€+04 

0628E+m 
aas+04 
QsBoE+04 
~ + o l  
oa4€+04 
Q253E+O) 
oaDBE+OI 
4772€+03 
QMlE+OI 
QTIzE+o) 
Q704E+M 
W + M  
OSlOE+O) 
0.416€+o) 
QlSlE+04 
aim+= 
QlT3E+06 
O.l57E+05 
Q131E+06 
0.112E+05 
Q912E+M 
0.317E+Dl 
0240€+05 
-+05 
Qao2E+o5 
0.16s€+05 
O.l4S€+05 
0.117E+05 
0.407E+M 
0221E+05 
0205€+05 

Q157E+05 

as+04 

0=+04. 

aim+= 



f' Cql rs4. ls .t L. 
1s 
13 
14 
14 
14 
14 
14 
14 
14 
15 
1s 
1s 
15 
15 
1s 
1s 
16 
16 
16 
16 
16 
16 
16 

0.120E-11 
0.@68€-12 
0.321 E-12 
091sE-11 
0.1QIE-11 
0.178E-11 
0.14aE-11 
0.12eG11 

QXWE-12 
0.17Sl1 
0.1-11 
QlUE-11 
O.lZ1E-11 
0.lOsE-11 
od3oE-12 
0281812 
0.121E-11 
0.112E-11 
0.1-11 
o.a4w!-12 
0.=12 
0.-12 
0.198E-12 

0.loIBll ' 

1 
0 
0 

0.-+04 
O.llbE+ol 
0.258E+04 
QltlE+06 
0.15BE+06 
0.143E+06 
0.11OE+w 
0.101 E + 06 
O.O1SE+04 
W l E + 0 4  
a i3oE+a  
aiama 
0.117E+06 
O.S72€+04 
0.828E+04 
ACmE+D) 
0=+04 
0.073E + 04 
0.#)1€+04 
0.817E+04 
0.682€+04 
O S l E  + 0 4  
a-+w 

0.- Oau€+04 0.159€+04 
0 
1 P€FCENl OF W Boov OOSE By EW4 PATHWAY 
0 NucuoE PATHWAY oosE(RauS) PEFICPCT OF TUTK PERCEHT OF DOSE FROM AU NUCLIDES 
0 

OlRECIlONSARE NUMBERED-STARTWO AT 1 FOR DUE NORTH 

n+2S2 SUBMAR 0.161- 0.00 100.00 
SURFACE oJT38Eo5 0.00 100.00 
SWlMMlNQ O.OKlOE+00 0.00 0.00 
HHAL 02088E+a2 m.69 100.00 
WGEST. Q4564H)l 431 100m 
VEOD. a654EO1 0.31 - *#em 
MEAT O S a E a  *om 0.01 

-- MILK aaeaE44 *om ,446 
PERCPCTOFRMAR DOSEBYEACHPATHWAY 

NUCLIDE PATHWAY DosE(FIEMS) PERCENTOFTOTAL PEFICENTOFDOSEFROMALLNUCUDES 

1 
0 
0 

1 
0 
0 

ma2 SUBMUR 0.8meE09 0.00 100.00 
SURFACE -4s 0.00 loo#) s 

SWIMMING 0.0000E+00 0.00 0.00 
INHAL od888E+@2 Q9.51 100.#) 
WGEST. 0.1316€+00 0.9 100.00 

MGET. 0.131SE+00 0.49 Q993 
MEAT 0.186SEa 0.00 0.01 
M U  0.7818E04 am 0.06 
pERcpcTOfp(DosT OOSEBYEACHPATHWAY 

NUCUM PATHWAY DOSE(REMS) P€RENTOFTOTAL P€RCENTOFDOSEFAWALLNWXHWS 

m2s2 SUBMUR 02356Ea 0.00 100.00 
SURFACE O.SU2E46 0.00 100.00 
SWIMMING O.OOOOE+#) 0.00 0.00 
HHAL 0.3359E+03 09.51 100.00 
HGEST. O.l645E+01 0.9 100.00 
WET. 0.164SE+Ol 0.49 9993 
MEAT 02331EQ3 0.00 0.01 
MILK 0.9598E43 om 0.06 
PERCENT OF THYROID DOSE BY EACH PATHWAY 

NUCUDE PATHWAY DOSE(REMS) PERCENT OF TOTK PERCENT OF DOSE FROM ALL NUCUDES 

TH-232 SUBMAIR 02007E48 0.00 100.00 
SURFACE 0.463TEU5 0.01 100.00 
SWlMMlNG 0.0000Et00 0.00 0.00 
INHAL 0.4031EOl 8e.n 10q00 396 



2020 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

NUCUM: 

TH-232 

N U # I M  

w232 

NUCUOE 

w232 

NUCUM 

w232 

1 .  
0 NUCUDE 
0 

w232 

1 
0 
0 

NUCUDE 

WEST. aiomma 0.27 lam 
VEOO. 0.1076€-m om *W.W 
MEAT 0.16224Hn 0.00 *om 
MILK 0.mE-07 *om * W  
PERCENT OF Bcwsf W E  BY EACH PATHWAY 
PAWWAY DOSE(REMS) PERCENT OF TUTK pE#;pcT OF DOSE FROM AU NUCUDES 

S W U R  0.462TEo8 a00 lOoII0 
SURFACE 0.1046Ea 0.03 loa00 
SHllMMlNa 0..0000E+00 0.00 Qoo 
tNnu 0.4122Eo1 W.7Q 1- 
PIOEST. 0.1 1 lEQ3 027 loQ00 
VEGO. 0.111BE43 om 9893 
MEAT 0.1586€47 0.00 0.01 
MILK o.esZE47 *QQo * W  
PERCENT OF WJ.* DOSE BY EAM PATHWAY 
P A M A Y  DOSE-) P€RCENl OF TUTAl pE#;pcT OF OOSE FROM W NUCUDES 

SUBMAIR 0.1352EOB 0.00 1QMK) 
SURFACE 0.3123Ea 0.00 100m 
SWIMMING 0.0000E+00 0.00 0.00 
H W  Q63lS€+aZ 100.00 loQ00 
INGEST. 0.1 1 1 2 E a  0.00 100.w 

M O O .  O.llllEQ3 0.00 9893 
MEAT 0.157Su7 0.00 on1 
MILK 46487E47 0.00 * o m  
PERCPITOFSWAU DOSEBYEACHPATHWAY 
PATHWAY -(REMs) PERCENT OF TOTM PERCENT OF DOSE FROM A l l  NUCUES 

SUBMAIR 0 . 1 1 m a  0.00 loQ00 
SUFiFAcE 0-a 0.01 laQ00 
SWIMMING 0.OOOOE+00 0.00 om 
WAL -1 09.41 1- 
WEST. 0.1- OSI 1- 

MEAT 0.00 O w l  

Mw o.aoaE47 0.00 * o m  
P€RC€NlOFpcT WALL DOSE BY EACH PATHWAY 
PATHWAY -(REMS) PERCEM OF TOTM pE#xHT OF OOSE FROM W NUCUDES 

SUM AIR 0 . 1 m E 0 8  0.W 100.00 

MOR. _. &0.1a74E.Qs .an 'QQ08.. 

SURFACE 0 2 4 6 1 E a  0.01 100.00 
SWlMMlNG OxKKKK+00 0.00 Qoo 
INHAL -01 a255 * 100.w 
WEST. Qzo4oEQ2 7.44 1W.W 
MGET. 0.2047Ea 7.u *98-93 
MEAT 0-E- 0.00 0.01 
MILK 0.1196E05 0.00 * A 0 6  
PERCPCTOFLNER DOSEBYEACHPATHWAY 
PATHWAY DOSE(REMS) PERCpn OF TOTM PERCENT OF DOSE FROM W NUCUDES 

SUBM AJR 0.1188Ea 0.00 100.00 
SURFACE 02744E45 0.00 1001K) 
SWlMMlNO OxKKxK+00 0.00 0.00 
HHAL aiw+oo 89.69 100.00 
INGEST. 0.4S61 E 4 3  0.31 1- 
MGR. 0.4558E43 0.31 Ws3 
MEAT 0 . m -  0.00 0.01 
MILK 0 - 6  0.00 0116 
PERCENT OF PANCREAS DOSE BY EACH PATHWAY 
PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM ALL NUCUDES 

SUBMAIR 0.83QBE-03 0.00 100.00 

392 
SURFACE 0.1940Ea 0.01 loom 
SWIMMING O.OaXE+00 0.00 Qoo 



1 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

fNHK. 023EaE01 98.76 loo110 
WEST. 0-44 0.23 loQ00 

VEQET. 0 . W 4 4  0.23 98.80 
MEAT 0 . m a  0.00 .om 
M U  0.3200€47 . 0.00 *o.oa 
PERCENT OF KloNMS DOSE BY W PATWAY 
P A M A Y  DOSE-) PERCEHIOFTQTM m O F # ) 8 E M A L L N U C U D E S  

tK232 SUBMAIR 0.1270Ea 0.00 loOm I 

SURFACE 02934E06 0.01 1ooxK) 
swwaNQ o.ooQoE+00 0.00 040 
HHK. 0-01 98.76 loQ00 
INGEST. 0.5431 E44 033 loa00 
E G O .  0.5427E44 0.23 98-m 
MEAT 0.lieQIEOB 0.00 0.01 
MILK 0316BE47 *om .om 

m ~ o F M p o s u R E M o o E s T o w B o o y  DOSES 

SUBM NR 0.1618Eob QOOOO 
SURFACE 0- QOOOO 
sWlMMlNG 0.1 OOOE-24 QOOOO 
BmL 0208BE+a2 98.6071 
INGEST. 0.6S4E01 UlZD 
WET. %.-a1 43126 
MEAT %.-a o.oo00 
M U  9.3825Eol 01K#2 

COMRIBUTTK)NOFMPOSWIEMODESTORMAR DOSES 

E%msuR€MoOE -m(Rulls) ~ f f T U l M D O S E  

MPOSURE MODE --mw PDmHT OF TOTAL DOSE 
SUBMAm 0.8808Ea QOOOO 
SURFACE 0- QOOOO 
SWIMMING 0.1OOOE-24 011oOo 
NHAL 02888E+a2 985128 
PKjESI. 0.1316€+ 00 OM71 
m. 9.1315€+00 a4868 
YEAf %.1866€44 _ _  . Qoool 

Q76nE-04 -.*- 

MPOSURE MODE --(REMs) PERCENTOFTOTALDOSE 
CONTRIBUTIONOFDBOSUFIEMOOESTOP(DOST DOS€S 

sum AIR 0-a 0- 
SWIFACE 0.5442EUS om00 
SWlMMlNG 0.1oOoE-24 O#KK) 
HHAL 0335gE+03 995129 
INGEST. 0.1645E+ 01 0.4871 

VEGET. 9.1643EtOl 0.4868 
MEAT Q2331E43 o m 1  
MILK 09598E43 * Q o o a 3  

COPCrWBLmONOFDBOSUFIEMOOESTO~OOSES 

SUBM AIR 0-46 om00 
suT(FK;E 0.4637EUS om 15 
SWlMMw 0.1OOOE-24 om00 
WnAL 0.4031E01 99.m 
INGEST. 0.1 -43 -1 
VEGEf. %.1015EQ3 * O a 6 0  
MEAT %.1524€-07 * m  
M U  Q.62nE47 o.oO02 

CONTRlBUTlON OF MPOSUFIE MOMS TO BFWST DOSES 

SUBM AIR 0.4527Ea aowo 
SURFACE 0.1 W6Ea oas3 
W M I N G  0.1 OOE-24 om00 
H W  0.4122E01 99.7041 
INGEST. 0.1 1 1 Eo3 O m  

MGET. 9.1 11sE03 o m  

MPOSUFE MOM ANNW DOSE(REMS) P€RENT OF TOTAL DOSE 

MPOSURE MODE --(REMs) PEWENT OF TOTAL DOSE 

9.158BEm 393 



2020 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 

Mw( 9.6629€47 
~ B U T I O N f f M P O S U F I E M O O E S T O . P U L *  DOSES 

DBOSUREMOOE -=(REMs) PERCENT OF TOTM DOSE 
SUBM AIR 0.1 =ob aOOOO 
SURFACE 0.3123E46 0- 
sWlMMlNG 0.10oOEa 011oOo 
NnAL 0.OloE +Qz Q8- 

Q1112EQ3 0- 
I %.I 1 1 1HW ao0130 

WEST. 
Eon. 
MEAT %.lmsEoI 0- 
MILK 9.6407E47 Qo#lo 

CONTWBUnONOF-klOOEST0SWN-l 
MposuAEMooE ANNW -(REMS) PERCENT OF TOTAL DOSE 

SUBM AJR 0.1lrnoe 0- 
SURFACE 0.2603E-06 0.0108 
SWIMMtNQ QloooE-24 om00 
NHAL -1 W.4142 
WEST. Q13nEQ3 o.m4@ 

VEOET. %.l3?4€03 0574% 
MEAT %.104BEQI omor 
MILK %.8023E47 0.- 

CONTRlscmoN OF MwsucIEMooEsTO\NT W U O O S E S  

SUBM AJR 0.1065EOB O.oo00 
SURFACE 02461E-06 0- 
S W I M W  0.1 OOOE-24 011oOo 
I N N  0.2548€41 a25483 
WEST. 02048E42 7.4411 

VEGET. %204?E42 ' 7.4383 
MEAT %=E06 0.0011 
MILK 9 . 1 1 9 6 E 4 6  0.0043 

DOSES 

MPOSURE MODE --(REMs) PERCENT OF TOTAL DOSE 

W N T R l B W  OF MPOSWIE MODES TO U M R  
MposuFIEMooE AMJUAL-mw PERCENTOFTOTALDOSE 

SUeMuR 0.1188E08 om00 
8URFAcE 0.27- 0.0010 
8wMmm 0.1- 0- 
H W  0.1462€+00 99m 
INGEST. Q4561E43 031 10 

VEGET. 03141 
MEAT 9.646SE47 0.mo 
MILK 92662Ea om02 

CONTRJBLmoN OFMPOSUREMOOESTOPANCREAS DOSES 
MPOSURE MOOE ANNuALDOsE(REMS) PERCENT OF TOTAL DOSE 

SUBM AIR 0-a OaooO 
SURFACE 0.1MoE05 40081 
S W I M W  0.10oOE-24 QQOOO 
NWL 0238aE4l 99.7822 
INGEST. 0-5498E44 0- 

VEGET. 9S94E44 . 0- 
MEAT %.ma amo 
MIM Q3209EQI 0.om 

CONTRlscmoN OF EXPOSURE MODES TO KJDNMS DOSES 

SUBM AIR 0.12TOEoB O.oo00 
SURFACE ' O M 0 5  0.0123 
SWIMMING 0.1OOOE-24 O.ao00 

INGEST. 0.5431 E 4 4  O m  
VEGET. %.-a 0- 
MEAT 9.7697E08 o.ao00 
MILK 0.316QEU7 om01 

TOTAL DOSE TO EACH ORGAN THROUGH W PATHWAYS 

MPOSURE MODE ANNUAL DOSE(REMS) PERCENT OF TOTAL OOSE 

INHAL O S 4 1  m . m  

ORGAN =Ems) 
e.*, 0, P WBOOY 02O%E+02 
b-. ;-r i., RMAR 02701E+a2 394 



0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
ONUCUM w BODY 
W M S  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

DOSE 

0.20%€+02 
O2701E+aQ 
0.3376Etm 
0.4043E01 
0.4134E01 

0.6319E + 02 
02391 EO1 
02753EO1 

0.1467E+W 

0-41 
0 m E O 1  

MAxlMuM L0CAfK)N 
coUnJa(R0w 

12 10 

12 . lo  
12 10 

12 10 
12 10 
12 10 
12 10 
12 10 
12 10 

12 10 ’ 

12 10 



P 

All Buildings 

Radium-228 
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wi im 
&PI1 QPTIOI.O,l,O,O,O,,O,O,O, 
LIPO.0,WSTB.l ,NTTB*l , I u T W , T S U W ~ ~  .O,CLfAC.O.S UD 

GRID 
WID WRL.lO,YRU=l6, I D I S T r u ) , ~ , ~ ~ , ~ ~ ,  1 m ,  lm, 1100, 
lLOo,lSoO, 1625,1700,18QO,~,2~,2500,)000 

PLUY RISE 
VLU PR.0.0 &€I@ 

IETEQOLOCICAL DATA 
O P T E  L10~1000,RR~l02,TA~2B.O UY, ’ 
PHYSICAL STACK DATA 
1 

LPHYS Pn.O.0 & E m  
W I N D  FREQUENCY DATA 
STAR 
DEFAULT 
W IWUCL ID€ DATA 
3 
WI YUC= ~~,I#K=T,AMD~l.O,IEL.l1.7 LfY, 

At DATA 
&GOT fv=50.0,0,50.0,fB=50.0,0,50.0,fM=solo,so LEY, 

A t  ARRAYS 
FILE afARM.DAT 
SKIP 5 
USER 
(1615) 
(8F 10.0) 
#puulIoI U R A Y  
F I L E  24WPA.OAT 
SKI? 3 
USER 
(8( IO, 1x1 1 
C o # Y T S  
ACCIDENT SCENARIO FOR ALL BLOC. YITH 10% RELEASE 
OOSE CALCULATED AT 1625 IETERS. 
U.S. DOE fEED RATERIALS PR-1101 CENTER 

E 

2020 



(* 6-: .. P Q  
' 1' .' 

0 

0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 

0 

1 
0 

METEOROLOGICAL AND PUNT HFORMATK)N SUPPUED TO PROOiUkC 
\ 

AVERAGE UR TEMPERATURE K) 285.0 

HSTABILITYCUSSE 0.- 
WSIABIIJTYCUSSF 0.1080 
HSTABllCrYClASSO Q14M 

AVERAGE VERTW TEMPERAtURE GRADlENT OF THE AIR (DEG K/METap 

RAINFALL RATE (CM/YEAR) 102.00 
HEIGHT OF LID (MRERS) loo0 
NUMBER OF STACKS IN THE PLANT 1 

STACK INFORMATION- 

STACK NUMBER 
1 2 3 4  5 . 6  

HEIGHT (MEERS) 4oooo 
DIAMETER (METERS) O.oo00 
EFFLUENT VELOCllY (METERS/SEC) O.oo00 
RATE OF HEAT EMISSION (CAL/SECOND) O.00E + 00 

RELEASE RATES MR RADIONUCLIDES 
STACK NUCUDE RUEASE RATE 

(CURES/YEAR) 

0 SECTOR FRACTION OF TIME IN EACH STABILITY CLASS 
0 A B C D E F G 
0 

1 0.0084 0.0055 0.0224 0.3792 0.4551 0.0928 0.0366 
2 0.0171 O.oo00 0.0342 0.3576 0.4263 0.1136 0.0512 
3 0.0101 0.0209 0.0310 0.3919 0.3192 0.0929 0.1340 
4 0.0401 0.0245 O.OO80 0.3575 0.24411 0.1383 0.1872 
5 0.0318 0.0279 0.a240 02989 0.3028 0.1076 O m 1  
6 0.0705 0.0106 0.0514 0.4737 02692 0.0650 0.0695 
7 0.0398 0.0149 0.0498 O s w 8  0- 0.0298 0.0692 
8 0.0163 o.oo00 0.0431 0.5458 02595 0.0488 0.0066 
9 0.0392 0.0173 0.0347 0.5479 02693 0.0523 0.- 
10 0.0321 0.0438 0.W1 0.4973 41871 0.0937 0.0819 
11 0.0188 0.0375 0.0625 0.3270 02292 0.1104 02146 
12 0.0157 0.0156 0.0190 02887 02958 0.1391 02261 
13 0.- 0.0251 0.- 02900 0.3187 0.1465 0.1390 
14 0.0413 0.0208 0.0445 02368 0.3291 0.1892 0.1363 
15 0.0311 0.0191 0.0502 o m  0.4527 0.0988 0.0677 
16 0.0446 0.0265 0.0418 0.3585 0.4045 0.0823 0.0419 

1 
0 
0 WlND TOWARD FREQUENCY WlND SPEEDS FOR EACH STABIW CLASS 

FREWENUES OF WlND DIRECTKWJS AND RECIPROCAL-AVERAGED WlND SPEEDS 

(MnERs/=C) 
A B C D E F G  

399 



2020 
1 0.058 267 131 200 1.68 1.48 0.81 0.n 
2 Om 1.46 0.00 1.19 127 1.06 0.n 0.n 

4 0.420 0- 1.00 257 O.W 0.n O.n 0.n 
3 0.016 0.n an 0.n 0.98 QS an an 
5 0.011 1.w 1 s  o.n 1.07 QJB an 0.n 
6 0.m 1.14 251 1.16 ibz 101 an an 
7 0.033 im 1.00 im is 1.01 an an 

‘ 8  0030 0.n 0.00 2.17 is is an an 
9 0.438 1 s  266 1 m  218 1.17 QOI an 
10 0.056 1.3s 1- 1.49 1.m 1.07 0.81 an 
11 0070 257 243 1.a 1.m 1.13 an an 

14 0.143 - is 1.m 1.60 im ‘1x13 am an 
15 0.120 im 2.01 2 s  1.44 1.14 an2 an 
16 0.117 283 249 296 1 s  1.58 om an 

12 0.081 1.45 225 1.48 1#) 1.16 0.n 0.n 
13 0.108 1.86 203 243 1.62 191 0.76 0.77 

WIND DIRECTIONS ARE NUMBERED ~~~ ST- AT 1 D l E  NoRlll 
FREQUENUES OF WIND MRECTK))Js AND TRUE-A- WND SPEEDS 

1 0.058 257 251 235 203 219 Q.80 an 
2 0.029 1.m 0.00 1.67 1.88 1.52 an an 
3 0.016 0.n 0.n 0.n is 0.95 an an 
4 0.020 1.13 13 257 0.98 0.n 0.77 an 
5 0041 1.45 205 0.77 1.40 a08 0.n an 
6 0.060 1.60 257 1.72 2.22 1.30 0.77 0 . n  
7 0.Q33 212 1.36 257 201 1.41 0.n 0.n 
0 0.030 0.n 0.00 2.01 223 1.75 0.n an 
0 0.- ~ 2 s  sce 271 rm ia an 
10 0.066 241 3.10 252 2.62 180 0.68 077 
11 OXIT8 A 257 278 263 246 1.m an_ an 
12 0.094 1.97 506 211 273 1.n an’ 0.77 
13 0.108 263 289 3.57 278 243 0.m 
14 0.143 253 2 s  2 s  239 is 482 an 
15 0.120 257 251 3.10 222 1.12 O S 2  0.77 
16 0.117 297 286 3.10 UK) 227 0lyI 0.n 

WIND DIRECTIONS ARE NUMBERED C O U N T E R a M S E  STARTM AT 1 FOR WE NORM 
ESTIMATED RAwoNwxlDE CONCENTRATIONS 

EFFREL 

WNDTOWARD DISTANCE 

0 
( M m q  

1 1625 m228 
1 1700 fa228 
1 1800 R A a  
1 xwx) R A a  
1 2200 RA228 
1 2500 RA-228 
1 so00 RA228 
2 1625 fa228 
2 1700 fa228 
2 1800 fa228 
2 xwx) fa228 
2 2200 RA228 
2 2500 RA228 
2 XKX) fa228 
3 1625 RA228 
3 lT00 RA228 
3 lsoo fa228 

blOE47 
5.03€47 
5.30E47 
4.49E47 
303E47 
3.OQEQ7 
1 .QSEm 
42oEm 
3.09EQI 
3 . s -  
2.94EQI 
251EQI 
202EQT 
6.85EU8 
3.23Em 
29aE47 
2ToEQ7 

3.68E-w 
3.41E.08 
3.1OE.08 
259E.08 
22oE.08 
1.70E.08 
6.07E09 
242E.08 
224E.08 
203E-06 
1.69E-06 
1.44E40 
1.16E-06 
3.94E49 
1 .=E46 
1.72E.08 
1.56E-w 

7.31E09 
B#Koo 
6.50E09 
59oEo8 
5.35Eo8 
4.69€09 
220E09 
4.05E49 
4 .e49 
4.36E09 
3.91 E49 
&ME09 
3.11E49 
1*49 
323E09 
3.08E09 
29oEo8 

4.42Ea 
4.11EoB 
3.75E-w 
3.10E40 
274E40 
-40 
835Eo9 
-08 
27oE-w 
247E40 
200EOs 
l a 4 0  
1.47E40 
5.44E49 
218E40 
-40 
1BsEa 

2Q4E+01 
uwE+Q4 
2aE+04 
2aE+Q4 
203E+Q4 
=+Q4 
lsTE+O4 
990EiQ3 
9.89€+43 
987E+Q3 
9.03E+O3 
0.81 E+Q3 
0.?0€+03 
9.4E +w 
532E+W 
5.31E+w 
53oE+Q3 
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3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
0 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 

aD00 
2200 
2500 
so00 
1825 
1700 
le00 
2ooo 
2200 
2500 
so00 
la 
1700 
le00 
2Ooo 
ZMO 
2500 
so00 
1825 
1700 
1800 
2ooo 
2200 
2500 
5ooo 
1625 
1700 
1800 
2Ooo 
2200 
2500 
so00 
1625 
1700 
1800 
2Ooo 
2200 
2500 
so00 
1625 
1700 
1800 
2ooo 
2200 
2500 
so00 
1625 
1700 
1800 
2ooo 
a00 
2500 
so00 
1625 
1700 
1800 
2mo 
2200 
2500 
so00 
1625 
17W 
1800 
2OOo 
2200 

22So? 
191E47 
l S 4 7  
s . o @ E ~  
4.01 E47 
4S4E47 
4.11- 

amtx? 
233E47 
7.67Ea 
lmoE46 
924E47 
-47 
6 H 4 7  
I.w€47 
4.r3€47 
1-47 
7.51- 
6.%€47 
B3oE47 
524E47 
4.46E47 
s.sso7 
120607 
4.1 M47 
3.mE47 
343€47 
-47 
2- 
l H 4 7  
6.4QEoB 
4m47 
3t3EQI 
9s8E47 
-1- 
-47 
1 s -  
O S 0 8  
b52E47 
-47 
-47 
2- 
21oE-m 
1 m 4 7  
5.71 E40 
7.37E47 
6.82€47 
B18E47 
S13E47 
4 m 4 7  
351 E47 
1.17Em 
1.75E46 
1 .a46 
1.46E46 
121E46 
1 .WE46 
825E47 
27oE47 
226E06 
2 0 9 E a  
1.09E06 
151E46 
1.33E46 

a41 wr 

1.1oEa 
a83E00 
-08 
2.83€- 
261 €48 
2.37E-a 
1 s -  
1 -a  
1.34E- 
4 . e -  
6.7sEo6 
5.- 
4.81 E08 
3.M- 
5- 
272Sa 
a%Ea 
4 s -  
4 . m E a  
3.62€a 
3.a2E08 
2mEa 
2m08 
6.B2E49 
-08 
218E08 
1 .=a 
1.64Eo8 
1.40€08 
1.1s- 
3.74E49 
-08 
21- 
1- 
1- 
1.37E- 
1.11E-m 
3.saE00 
202E08 
1-48 
1 .ma 
1 . e 0 8  
121E08 
9.72EoB 
3 s -  
424EoB 
3.m- 
3.56€08 
-08 
251E-m 
202€40 
6.T2E8 
1.01 E47 
9.30608 
8.41E08 
6.96EOB 
S.Q2€40 
4.75EoB 
1 .%E08 
1.30E47 
120E47 
1 .WE47 
9.01 E- 
7 . a -  

am00 
-00 
-00 
B.06E-10 
4.32€08 
4.12Eo8 
3.88€49 
aama 
ai100 
275E49 
1- 
8.oBEoO 
t.mE49 
724E40 
6.47Ea 
5.86€49 

243€08 
9.32E08 
aas€49 
838E49 
731 E49 
6.02€49 
I#Koo 
289649 
5.1oE49 
4 m 4 9  
4 s 4 0  
4.1lE49 
3.m- 
3m49 
I S 4 9  
4 s -  
4AtROo 
3.83E49 
b43HR - .  
3.11EOo 
273€4e 
1.32E40 
4.39E4e 
4.19EoB 
3.mEa 
h54E49 
-49 
282E09 
137Eo8 
7.67Ea 
7 s -  
b9oEoo 
6.18E49 
S.goE49 
4SlEOB 
m a  
1.1sEOe 
1.14EOe 
1-07EOe 
9 H 4 9  
bW00 
7 S 4 e  
3.5TEo9 
1.47E08 
1.4OEoB 
1 .=E08 
1.17EOe 
1x)GE-oB 

ais49 

s.m+w 
5.26E+w 
523E+w 
s.ooE+w 
6.63E+W 
6.6lE +43 
6.60€+W 
6.wE+W 
6.S3E+W 
6.soE+W 
6.18E+W 
15+04 
1.36E+04 
1.3SE+04 
1.WE+04 
1.34E+W 
1.33€+04 
127E+04 
2 1 M + W  
21oE+04 
21oE+04 
2mE+W 
208E+04 
20BE+04 
2G?E+04 
l.lsE+04 
1.15€+04 
1.15E+04 
l.lsE+04 
1.14E+04 
1.14E+04 
l.llE+04 
1.05E+04 
l.O5E+04 
1.05E+04 
1.OSE+04 
l.WE+04 
l.WE+W 
1.01 E + 04 
1.33E+04 
1.33E+W 
1.33E+04 
132E+O4 
1.32E+04 
1.32E+04 
129E+04 
lssE+04 
1.94E+04 
lslE+04 
l S E + W  
133E+04 
l S + W  
1.87E+04 
264E+04 
264E+W 
263E+04 
2.61 E + 04 
261E+04 
26oE+04 
249€+04 
3.1 4E + 04 
3.13E+W 
3.12E+04 
3.1oE+04 
-+04 
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. .  . ... 

2020 
12 
12 
13 
13 
13 
13 
13 
13 
1s 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
1s 
1s 
16 
16 
16 
16 
16 
16 
16 

1 
0 

0 

0 
0 
0 

1 
0 

25m 
woo 
1- 
1700 
'1 800 
2om 
2200 
2wo 
m 
1625 
1700 
le00 
2om 
mx, 
2500 
SOQO 
1625 
1700 
1800 
aooo 
mx, 
2500 
so00 
1625 
1700 
1800 
2OOO 
22a 
2500 
so00 

1 m E a  
SblE47 
-46 
1.60Eob 
1 .=a 
(.HE46 
1-a 
Q.ME47 
331 E47 
213Ea 
1.@7Ea 
1.7BE-06 
1 .a46 
126E46 
l.OlE46 
b38Em 
1 . m  
lboE46 
1.4SEoB 
1 M E a  
l.mE46 

281E47 
12lE46 
1.12E46 
1xI2EoB 
0.4QE47 
7 E 4 7  
5-47 
1 E 4 7  

1625 0.173E.05 0.113E.05 
17W 0.160E05 0.105E.05 
1800 0.145E05 0.951E.06 
2000 0.121E05 0.793E46 
2200 0.103E05 0.676E46 
2500 0.832Eo60.544EQ6 
5ooo 0284E06 0.185E06 

S SSE SE 

1625 0.948Ea 0.199E.05 
1700 0 . m -  0.184E05 
1800 O.mEo6 0.167E05 
2OOO 0.663Ea 0.138E.05 
2200 0.565E46 0.118E.05 
2500 0.455E-06 O.WE.06 
so00 0.154E06 0.315E46 

omoEo6 0.1= o s s 0 6  oaQ2Eo6 QlloEos 
0.805E.06 0.122E05 0249E05 0.187E05 Qla2E05 
0.72aE.06 O.lllE05 0 2 2 s -  0.170E05 092sE06 
0.605E.06 091QE06 0.187E05 0.141E.05 0.770E46 
0.5lSEOe 0.781E06 0.159E05 0.120E46 0.6S5€- 
0.414E.06 0 . M -  0.127E45 0961E08 Qsm.08 
0.137E46 0207E.06 0.418€46 0.324E46 Ql75E46 

ESE E E N E N E N B E  

0.109E05 
0.101E05 
OS11E06 
0.757E46 
0.644E06 
0.518Ea 
0.172E.06 

0-45 
0303E05 
0274E05 
0-45 
0.1 
0.157E05 
O.WE46 

TABLES FOR EACH NUCUDE usnffi DOSES BY ORGAN AND PAWAY AT EACH ENVIRONMENTAL LOCATION 
ARE OMlTlU). 

UNFORMATTED ON UNIT 25. 
ENVIRONMENTAL CONCENTRATIONS AND MAKE RATES BY MAN FOR EACH NUCUDE ARE WRliTEN 

DOSE SUMMARY TABLES ARE PRINTED 
WORKING LEVELS ARE CALCULATED FOR R K ~ ~ F I T  IS N THE SOUR~TERAA 

4 02. 



0 DECAY CONSTANT (PER MY) 0.3301 E03 
0 -MAL DECAY C W S T h N T ~ A C E  (PER MY) 0.0000E+oO 
0 m M E N T M  DECAV CONSTANT-WATER (PER MY) O.#KKK+oO 
0 
0.59OOE03 
0 
0.5oooE03 
0 
O.l#KK*OO 

0 
0aoooE41 

AWRAQE FRAcTK)N OFWIMK’S M Y  WNC€OF NUCUDEHMlcHAppEARs IN EACH L O F  M U  (CuVsN 

W O N  OF M I W S  DAllV INTAKE OF NUCUoE WHlCH APPEARS IN EACH KO OF FLESH (DAVS/KQ) 

CONCPmunOcJ FACTOR FOR UPTAKE OF )JucuDE FROM 8011FORPASTLlREAND FocuoE 

(p( Pa/KQ!rn wEK3HT PER m/KG DRY smj 
CONCWlWTK)N FACTOR FOR UPTAKE OF NUCUDE FROM WlL BY E#BLE PART8 OF CROPS 

(tNPa/KQHlETWWiHT PERPa/KQ DCIY soli) 
0 GI UPTAKE FRACTK)N ( I N W W N )  O M + # )  
0 01 UPTAKE FRAcTloN (INGESTION) O M + # )  
0 PARnclESm(M#;RoNS) 0.100# + 01 
0 sow8LuTycLAss O w  
0 DOSEcoMIERs#)NFACTORS 
O O R G A N  HHAUTION INGESTON SUBMERSIONHAJJR sucIFA#ooSURE SUBMERSlONH 
WATER 

MlCRoCURlEHN MK;ROCURIE+R) MICROCURESIR) 

WBOOY 
RMAR 0273€+01 0.242E+01 O.oooE+oO O.o#K+oO O.oooE+oO 
ENDOST 0241E+02 0215E+U2 0-a 0.369E-11 0.890E-11 
THYROID 0.677E+oO 0.581E+oO oxKKK+oO O.OOOE+oO O.OOOE+oO 

VUL. 0.581E+00 0.3S6Ea 0.369E-11 0.8mE-11 
s w w  o.m+oO a585E+w am+oO O.oooE+oO O.oooE+do 
INT WALL 0.488E+ 00 0.369E+ 00 O.OWE+oO O.OOOE+oO O.OOOE+oO 
LNER 0.859E+Oo o..395E+oo omo€+oO QoooE+oO O.ooDE+oO 
PANCREAS 0.451 E+ 00 0332E+OO . QoooE+oO O.oooE+oO QoooE+oO 

0 
O.4TIE +01 0.144E+01 0-47 Q205E-10 0.712E-10 

BREAST 0.6BlE+oO O.sBlE+#) O a E 4 6  0214E08 0.516E08 

mmms o . e + o o  a=+w amu+oO O.OW€+OO aoooE+oo - 
1 coNcpITRATK)(Js IYD WNE RATES FOR M .- 
0 -  AIRCONCEHIRA’TK)NOROUNDCOKENlMTlW HMSnONbhJCE WHALATION 
MAJE 

(~WES/cvsK:MEiao (WWES/SQUAREMETEiP eclyvEAR) 
DIRECTION DISTANCE 

(Mmw 
0 

1 1625 0.640612 0.131E47 oai=+o4 O.514E +04 
1 1700 0 . s - 1 2  0.122EQI 0.761E+ 04 0.476E + 04 
1 le00 0.538E-12 a112€47 0.895E+04 0.432E+04 
1 aooo 0.449E-12 O.WE46 0.588E+04 0.361E+04 
1 2200 0.383E-12 0.a14Ea O S T € + 0 4  0.307E+W 
1 2500 0.309812 0.667EOB 0.416E+04 0248E+M 
1 5ooo 0.105E-12 024aEa 0.154E+04 0.847E + 03 
2 1625 0.420512 0-* 0.537E+04 0.337E+04 
2 1700 0.389E-12 O803EoB 05OoE+04 0.312E+04 
2 1800 0353512 0.733Ea 0.457E+04 0.283E+04 
2 2OOo 0294E-12 0-a 0386E+04 0.236E+04 
2 2200 0251E-12 0.534E08 0.333E+04 0201E+04 
2 2500 0.202E-12 0 . e -  0273E+M 0.162E+04 
2 5Ooo 0.68SE-13 a i e a  O.lOlE+W 0.55oE+03 
3 1625 0.323E-12 0.- O.IME+W O259E+04 
3 1700 0298E-12 0.602E08 O . m E + 0 4  024oE+04 
3 1800 o m - 1 2  0.54QEa 0.34% + 04 0217E+W 
3 2ooo 0.22s-12 a461E40 0287E+04 0.180E+04 
3 2200 0.1 9 1 512 O m 4 0  0247E + M 0 . 1 s + 0 4  
3 2500 0.1s-12 0.324E08 0102E+04 0.123E+04 

4 1625 0.491E-12 0-a 0.603E+04 0.395E+04 
4 1700 0.454E-12 o#xKoB 0560E+04 0365E+04 

3 so00 0.509E-13 0.116Ea 0.724E++M 0.408E + a? 
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2020 
4 
4 
4 
4 
4 
6 
5 
I 
I 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
r 
r 
r 
r 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
0 
9 
9 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 

le00 
2Ooo = 
2500 
Woo 
1625 
1700 
1600 
2ooo 
2200 
2500 

1625 
1700 
1800 
2om 
22m 
2500 
so00 
1625 
1700 
le00 
2ooo 
2300 
2500 
so00 
1625 
1700 
1800 
2ooo 
2300 
2500 
5ooo 
1625 
1700 
1800 
2mo 
2200 
2500 
5ooo 
1625 
1700 
1800 
2ooo 
2200 
2500 
5ooo 
1625 
1700 
le00 
2om 
2200 
2500 
SOQo 
1625 
17001 
1800 
2om 
2200 
2500 
5mo 
1625 
1700 
1800 

= ,  

0.41 1612 
0.34lE-12 
02#K-12 
o m - 1 2  
0.m-13 
0.1ooE-11 
0.Q24E-12 
0.U36E-12 
0.693E.12 
Q58oE-12 
0.c13E-12 
4156€-12 
0.t51E-12 
0 . e - 1 2  
0 .w-12  
0.524512 
0.-12 
0 .w-12  
0.12oE-12 
0.410E-12 
o m - 1 2  
O S 1 2  
02mE-12 
0243E-12 
0.1 B5E-12 
0.649E-13 
0 . e - 1 2  
0.373E-12 
0.33aE-12 
0.28IE-12 
OaE-12 
0.1Q2E-12 
0 . w - 1 3  
0.352E-12 
0 s - 1 2  
0295E-12 
0246E-12 
021oE-12 
0.169E-12 
0.571 E-1 3 
0.m-12 
o m - 1 2  
4618E-12 
0.513E-12 
0.437E-12 
0.351E-12 

4175E-11 
0.162E-11 
0.146E-11 
0.121E-11 
0.103E-11 
0.825E-12 
o m - 1 2  
0226E-11 
0-E-1 1 
0.lasE-11 
0.ls;IE-ll 
0.133E-11 
0.1m-11 
0.351 E-12 
o m - 1  1 
0.188E-11 

0.141E-11 

4117~-12 

0.1IpE-11 

0.810E- 
0.688€-0O 
0 . w -  
0.- 
0.1- 
0.196E47 
0.181Hn 
0.1- 
0.138EU7 
O.llsa7 
OMlE- 
0- 
0.156Em 
0.14WEm 
0.133EOI 

0.968Ea 
0.792E.00 
0.2Q2508 

O.IQ3E08 
O . m E #  
0.61 1 E a  
o.SnE48 
0.431 EOB 
0.1 S O B  
0016EOB 
0.7SEOB 
0.692EOB 
0.582EOB 
0.501 EOB 
0.410EOB 
0.118EOB 
4732Eo8 
Qm2EQB 
0.623EOB 
0526EOB 
0.4S4EOB 
0.373EOB 
0.138Ea 
0.1 19E- 
0.138Em 
0.126Em 
0.106Em 
OS14EOe 
0.?4?€40 
0-a 
-47 
03lOHR 
0-47 
0-47 
0-47 
0-1WEQI 
0.S68EQB 
0.431EQI 
0.399E-07 
0.363€m 
0.303E47 
0259EQI 
021oE47 
0.730EOB 
0.397EQI 
0.368EQI 
0.335E47 
4281 E 4 7  

aii2Hn 

a e o 8  

O.IlOE+~ 
O.rZIE+W 
0.367E+04 
0.29#+04 
0.106€+04 
0.121E+W 
0.113E+m 
0.1a2E+m 
0.858€+04 
0.736€+04 
0.599E+04 
021 1E +w 
om2E+04 
0.906€+04 
0&26€+04 
Om?E+04 
O.alE+04 
0.-+04 
O.l82E+04 
0.531 E +01 
0.4WE+04 
0.451E+04 
0.38oE+04 
0.328€+04 
0=+04 
0gssE+03 
O.SWE+04 
0.4m + 04 
0.431E+04 
0.383E+W 
0312E+04 
0155E+04 
o.s24€*03 
0.456€+04 
0.424€+01 
0388E+O) 
A328E+04 
0283E+04 
0232€+04 
01)82E+03 
OS2?E+04 
01)82E+04 
O.f86E+04 
0.681E+04 
oSmE+04 
0.485E+W 
0.168E+04 
oaDBE+06 
0.183€+05 

0.1m+06 
4125€+06 
0.102E+06 
0.=+04 
0268€+06 
024QE+06 
0226€+06 
0.1mE+06 
0.161E+05 
0.131 E + 05 
0.455E+oI 
024?E+05 
022E+M 
OZWE+06 
O.lfsE+06 

ai=+os 

0.1 14E + 06 
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{ j  2 1 -%: 

13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
1s 
1s 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 

1 
0 
0 

0.120E.11 
0 . w - 1 2  
0.321 E-12 
o213E-11 
0.1m-11 
0.178E-11 
0.1J8E-11 
4126E-11 
O.101E-11 
43385-12 
0.173E-11 
0.leQE-11 
0.145E-11 
0.121 E-1 1 
0.10s-11 
0.830E-12 
0281E-12 
0.121E-11 
0.1 12E-11 
0.102E-11 
0.849E- 12 
0 . m - 1 2  
0.582E-12 

0241 E 4 7  
0.1 odfm 
0 . w -  
0.417E47 
0-47 
0362E47 
0-47 
0-47 
0- 
0.138E08 
O S l H n  
0-47 
0- 
0.251EQI 
0216E47 
0 . 1 m  
0.- 
02- 
0.23lHn 
0211Hn 
0.17s07 
0.153E47 
0.1 m47 

0.160€+06 
0.122E+m 
0.434E+04 
02SOE+m 
0241 E + 06 
021#+06 
0.164E+06 
O.lW€+06 
0.12n€+m 
0.15oE+04 
021#+06 
02#€+06 
0.18SE+06 
0.156E+06 
0.135€+06 
0.110€+06 
0.404€+04 
O.lSIE+W 
0.144€+05 
0.131 E +06 
0.1 1 1 E+= 
O.Q56€+04 
0.783E+04 

0-+04 
0.77@€+04 
O S 8 E + 0 4  
0.1 71 E + 06 
0.1m€+m 
0.143E+06 
0.11oE+06 
O.lOlE+W 
OdlSE+o) 
QnlE+04 
0.130€+06 
A129E+06 
0.117E+06 
0.@72!€+04 
0828E+04 
0.667€+04 
0=+04 
0.@73€+04 
O.QOlE+04 
Ol)l?E+04 
O.682E+04 
Q561E+04 
0.468€+04 

so00 0.1 QaE-12 0.488€08 0290E+04 0.159€+04 
0 
1 PERCENT OF WBOOY DOSE BYEACH P A W A Y  
0 PATHWAY -(REMS) PERCENT OF TOTAL PERCplT OF DOSE FROM ALL NUCUDES 
0 

DIRECTIONS A E  NUMBERED CwlHTERcLoCKHnsE STARTING AT 1 FOR DUE NORTH 

W GUBMAIR 0.5624E-15 0.00 loom 
I SWIFACE 0.1114E-11 0.00 100.00 

SWIMMING 0.0000E+00 0.00 0.00 
EMc\L 0.8662E01 68.18 100.00 
INGEST. 0.3860E01 9482 1- 
--WGEl. 0.3478E41 27.78 30.11 

E A T  0.1488Ee 1.19 *me 
~ - .- w im am 

PERCENlOFRMAR D O S E B Y E A C H P A W A Y  
NlXLlUE PATHWAY DOSE(REMS) PERCENT OF TOTAL pE#xHT OF DOSE W NUCUDES 

1 
0 
0 

1 
0 
0 

RA228 SUBMAJR 0.0000E+00 0.00 Qoo 
SURFACE O.OWOE+00 0.00 0.00 
SWIMMING O.WWE+W 0.00 0.00 
WHAL 0.4957E01 43.32 100.00 
INGEST. 0.6486EO1 56.68 100.00 

VEGEl. 0.5845E01 51.08 90.11 
MEAT 02501E42 219 *&a 
MILK 0.3911Ea 3.42 *6m 
PERENTOFENDOST DOSEBYECt IPATtWAY 

N W  PATHWAY DOSE(REMS) P€RCENT OF TOTAL pE#xHT OF DOSE FROM ALL NUCUES 

RA228 SUBMUR 0.7030E-16 0.00 100.00 
SUWACE 0.1393E-12 0.00 100.00 
SWIMMING 0.0000E+00 0.00 0.00 
HHAL 0.4376E + 00 43.15 1001K) 
INGEST. 0.576!jE + 00 56.85 100.00 

MGEl.  Od195E+W 5113 90.11 
MEAT O2223E01 219 3.86 
MILK 034TIE01 3-13 6.03 
PERCENT OF THYROID DOSE BY EACH PATHWAY 

NUCUDE PATWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM W NUCLIDES 

R4-228 SUBMAIR 0.0000E+00 0.00 0.00 
SURFACE 0.0000E + 00 0.00 0.00 
SWlMMlNG O.WWE+W 0.00 0.00 
H W  O.lafE-01 44.12 loom 
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1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

2020 

SU8MAiR 0.10T8E-14 am loQ00 
SURF= Om7aE-11 0.00 loom 
swlMMW3 0.0000E+00 0.00 om 
HHAL aimxi 4426 100.00 
W S T .  arsmo1 56-74 100.00 

EOET. 0.1403EOl SOP .m11 
MEAT 0.6U04E43 216 ' 3 6 6  
MILK 0.9390E43 *%a .a03 
PERCEHT Of WL* DOSE BY EACH P A M A Y  
PATHWAY DOSE(REMS) PERCPCT OF TWM ERC€NT OF DOSE FROM ALL NUCUDES 

SUEMAR 0.703OE-16 aoo 100.00 
SURFACE 0.1393E-12 0.00 loQ00 
SWIMMING O.oo#K+00 A00 om 
HHAL 0.484QE+00 96.89 100.00 
INGEST. 0.1 W E 0 1  3.11 100.00 
MGET. 0.1403E01 280 m.11 

, MEAT 0.6004E43 0.12 .&a6 
MILK 0.9390EM 0.19 6.03 
P E R C E M O F S W W  DOSEBYEACHPAMAY 
P A M A Y  DOSE(R€MS) PERCENTOFTOTAL PERENTOFDOSEFROMAlLNUCUDES 

SUBMAR 0.0000E+00 0.00 om 
SURFACE 0.0000E+00 0.00 om 
SWlMMlNG 0.0000E+00 0.00 0.00 
WHAL 0.1 =EO1 4 3 s  100.00 
HQEST. 0.1 SmEOl 86.06 100.00 
VEGET. 0.1413E01 *sob1 - *ea11 
MEAT 0.6045E03 216 - ' s . m  
MILK 0.0455E03 e 3 3 8  8-03 
PERC€NTOflNT WWDOSEBYEACHPATHWAY 

PATHWAY DOSE(REMS) PERCENT OFTOTM PERCENT OF DOSE FROM ALL NUCUOES 

SUBMAJR 0.0000E+OO 0.00 om 
SURFACE 0.0000E+00 0.00 0.00 
SWIMMING 0.0000E+00 0.00 0.00 
UWAL 0.8071 E42 4726 100.00 
INGEST. 0-42 5274 100.00 
M G R .  0-42 47.52 *90.11 
MEAT 03816EM 203 * 3 . m  
MILK 0.5969EQ3 3.18 a03 
PERCENT OF LMR 
PATHWAY DOSE(REMS) PERCENT OF TWM pE#;prT OF DOSE FROM ALL NUCUES 

SUBMAR 0.0000E+00 0.00 0.00 

DOSE BY W PATHWAY 

SUffACE 0.0000E+00 0.00 0.00 
SWIMMING 0.0000E+00 0.00 om 
MHAL 0.1558EO1 59.58 100.00 
INGEST. 0.1058Ml 40.42 loom 
M G R .  0.9531E02 36.42 . a 1 1  
MEAT 0.4078EM 1.56 * 3 a 6  
MILK 0.6378EM 244 6.03 
PERCENT OF PANCREAS DOSE BY EACH PATHWAY 
PATHWAY DOSE(FEMS) PERCENT OF TOTAL PERCPIT OF DOSE FROM AU NUCUDES 

SUBM AIR 0.0000E+00 0.00 0.00 
SURFACE 0.0000E+00 om 0.00 
SWIMMUJG o.moE+00 0.00 0.00 
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1 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. .  . .  

. . .. 
..- 

W n U  0.8 1 Q7E42 4 7 s  loQ00 

VEQO. 0.80#KOQ 46.90 e90.11 
MEAT 0.3434E43 2.01 *am 
MILK 0.6371 E43 3.14 *am 

WOEST. OASQIEOQ 62-41 loom 

PERCEHI OF m w s  DOSE BY ECH PAMAY 
NUCUM PATHWAY DOSE-) PERCEHT WWAL m N T  ff DOSE AU NUCLIDES 

*a 8uBMAIR aOOOOE+m a00 om 
SllCIFkcE 0 . m + 0 0  a00 om 
SwlMhUw a m + 0 0  0.00 om 
WIAL an?rwe 48.00 100110 
N E S T .  0 - a  5200 100110 

MGET. OB162EOQ *a m.11 
MEAT O S 4 3  200 *&a 
MILK 0.5461 E43 b14 *am 

c o N T R l B U n O N O F ~ M O D € S 1 O W 8 o a y  
MposuREMooE --eEMs) P€RCENTOFTOTMDOSE 

SUBM AIR 0.S624E-1s QOOOO 
SURFACE 0.1 114E-I1 O.oo00 
SWIMMING 0.loooE-24 QOOOO 
INHAL 0.8662E01 88.1759 
INGEST. 0.3860E01 m.6241 

MGET. 9.34?0€41 27.m 
MEAT 9.1488EOQ 1.1884 
MILK 9.2327EOQ 18567 

CONTWBUnONOFEXPOSUEMOOESTORMAR OoSEs 
MPOSURE Moll€ --(CIEMs1 PERCENT ff TOTAL DOSE 

SUBM AIR O.lOo#ar 011oOo 
SURFACE 0.1oooE44 0- 
SWIMMING 0.1000Ear aoooo 
UJHAL 0.4%7E41 4333198 
INGEST. O . M a E - 0 1  56.6801 

VEGET. 9.5&1sEol 6 1 m 1  
w s o i t m " :  21852 MEAT 

MILK ~ -.- 9.3011EQ2 -, h 4 l m  
CONITIII)~OFMPOSUFIEMOOESTOplDosT DOSES 

SUBM AIR 0.103OE-16 aoax, 
SURFACE 0 . 1 s - 1 2  QOOOO 
SWIMMING 0.1oooE-24 Om00 
HHAL 0.437%JE+00 43.1520 
INGEST. 0.5765€+00 Sg(wI0 
MGET. 9.5195E+ 00 S l a m  
MEAT 9m3Eol 21017 
MILK 9 . 3 4 m 4 1  3.1280 

EXPOSURE MODE -=(CIEMs1 PERCENT OF TOTAL DOSE 

c o N l R I B ~ O F M P O S U C ( E M O O E S T 0 ~  DOSES 
MPOSURE MODE MuK-Ww PERCENT OF TOTAL DOSE 

SUBM AIR aioooEk4 aoax, 
SURFACE O.loOoE24 om00 
SWIMMING O.loooE-24 
I N W  0.1229EOl 44.1167 
INGEST. 0.1551EO1 m#m 

MGET. 9.1403€01 5osso 
MEAT 9.6004E03 21% 
MILK 9839oEo3 * 3 3 1 1 g 8  

CONTRIBUTION OF MPOSUFIE MOOES TO BEAST OOSES 

SUBM AIR 0.4078E-14 QOOOO 
SURFACE 0.8078E-11 QOOOO 
!SWIMMING 0.1OoM-24 QOOOO 
INHAL 0.1237E41 442620 
INGEST. 0.1 W E 4 1  567380 

VEGET. 0.1403E41 542181 

EXPOSURE MODE A N N W  DOSE(REMS) PERCENT OF TOTAL DOSE 
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, 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 

MILK %.asaEa a3010 
CONTWBlmONWEXPOSUREMOOE6TO.PW* DOSE8 

DBosuR€ MOOE ANNWDOsE(FIRAS) ~ O F T O T K O O S E  
sum U R  Q7WOE-16 0- 
SURFACE QlS3tE-12 0- 
SHnMMlNO QloooE-24 OXKKK) 
HHAL 0.484&€+00 -1 
WOEST. a i m  blllO 

MEAT 9.doo4E03 0.1100 
MJLK - 0.1878 

COHTRBUllW OF MPOSURE MOOES TO S W U  DOSES 

SUBM U R  0.1oooE-24 om00 
SURFACE 0.1 OOOE-24 om00 
SWIMMING QlOoOE-24 om00 
m w  0.122SE-01 43m 
INGEST. ai#EBEoi - 
VEGET. 0.1413E01 50.5114 
MEAT .0.-43 21610 
MILK 9.m55Eo3 

CONTRBLITON OF MPOSURE MOOES TO W W U  DOSES 

WET. %1405H)1 A26ou 

DBOSURE MOM ANNluL DOSE(FIEMS) PERCEM OF TOTAL DOSE 

EXPOSURE MOM: --(REMs) M N T  OF TOTAL DOSE 
SUBM AIR QlOOOE-24 aoam 
SURFACE 0.1 OOOE-24 0- 
SWLMMING QlOQoE-24 Qoam 
INHAL Qest1 E 4 2  4 7 a a  
INGEST. o.ms8Ea 5273n 
WET. w.mzOEe 47.6244 
MEAT -16Eo3 
MILK a5969H13 3.1801 

DOSES CONTRlBUTlON OF MPOSURE MODES TO LNER 
MPOSURE MODE wu=(FIEMs) PERcprrOFTUTMOOSE 

SUBMAIR QlOOOE-24 QOOOO 
SURFACE QlOOOE-24 QOOOO 
SWIMMING QlOOOE-24 O.oo00 
HHAL O.lSmE01 99.5850 
INGEST. QlmaE41 40.4151 

E G O .  TLS53lE42 38.4199 
MEAT 0.4oTBEQ3 lsdel 
MILK 0.m7aEo3 24370 

COMWBUTION OF MPOSURE MOOES TO PANCFEG DOSES 
M P O S U R E  MOM ANNwLDOsE(REMS) PERCENT OF TOTAL DOSE 

SUBM AIR 0.1OOOE-24 0.- 
SURFACE QloooE-24 O.oo00 
SHnMMlNG ai000~-24 o#xK) 
HHAL 0.8197E42 47- 
WGEST. 089aTE02 52.0746 

VEGET. .08026EQ2 *40.82# 
MEAT 0.3434Eo3 20076 
MILK -1 E o 3  3.1401 

CONTRIW OF ~ U R E  MOMS TO mwws DOSES 
MWSURE W O E  ANNWoOsE(REMS) PEXEW ff TOTAL DOSE 

SUBMAIR QIOOOE-~~ O.oo00 
SURFACE Q I O O O E - ~ ~  O.oo00 
SWIMMING 0.1OOOE-24 O.oo00 
NHAL 0 - e  48.0010 
INGEST. 0 - e  51 9989 

VEGEr. PB162E42 46.8587 
MEAT 03492E-03 20047 
MILK 9.5461Eo3 3.1356 

TOTAL OOSE TO EACH ORGAN THROUGH ALL PAWAYS 
ORGAN -(REMS) 

WBOOY 0.1252E+Oo 
t.1 RMAR O.l144E+Oo 408 



E N m  O.l014E+Ol 
THyRolo O z 7 0 7 E 4 1  
BEAS7 031osEO1 
%JL* 0.-+00 
s W U  0.27WEOl 
INT WML 0 . 1 m 1  
LMR 028llH)l 
PANCRUS 0.171oH)1 
UlWEYS 0.17-41 

~ o c z s l o o F w A N ~ s  
PERCpir 

RMAR ENDosf 'THYROID BFwsf 8WML N T W U  LNER PANCREAS 

RA-228 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1~.oooo 1oo.oooo 1 o o . m  100.oooo 1oo.oooo 1oo.oooo 100.ooOo 100.oooo 100.oooo lW.oo00 1oo.oooo 
ANNW DosEs(REMS) 

NUCUDE ORGAN 005E MNmwYm 
R 4 - a  WBOOY 0.1252E+aI 12 10 
RA-228 RMAR 0.1 144€+ 00 12 10 
RA-228 ENDOST 0.101 4E + 01 12 10 
RA-228 fmRolD 02787E-01 12 10 
RA-228 BFIEAsl OrrO4EO1 12 10 
-228 - W L *  O.W04€+00 12 10 
RA-228 s WAIL o m 4 1  12 10 
RA-228 WT WAU 0.18nEOl 12 10 
-228 LMR 0.2817EOl 12 10 
-228 PANCREAS 0.1710~01 12 10 
RA-228 KIDNMS 0.17-Ol 12 10 

W N  FyIw 
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All Buildings 
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I 
E 

P 

I ffi DATA 
U l D T  W=SO.O,O,SO.O, FB=50.0,0,50.0, FW%,0,50 8EUD 

At ARRAYS 
FILE 23FARW.DAT 
SKIP 5 
USER 
( 1 6 1 5 )  
(8F 10.0) 
popuulIQI ARluI 
fIU ZS#pA.MT 
SKIP 3 
USER 
(8<19,1X)) 
c O # N l S  
ACCIDENT SCENARIO F a  ALL BLOC. YITH 1 0 Z  RELEASE 
DOSE CALCULATED AT 1 6 2 5  METERS. 
U.S. DQ FEED WATERIALS PRQWKTlQ1 CENTER 



I p =, : 1iO 
*: : ,* 

0 

0 

0 
1 
0 
0 
0 
285.0 
0 
0 
0 
0 
0 
0 
lo00 
0 

1 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
1 
0 

6 

0 

1 
0 
DECAY CONSTANT 

AVERAGE AHI TEMPERATUFIE (DE0 K) 

AVERAGE YERTlCK TEMPERATURE GRADIENT OF THE AIR (DEG K/METER) 
INSTABUJWCUSSE 0.0728 
HSTABUYCUSSF 0.1090 
HSTA0n.mCUSSG 0.1456 

W N F W  RATE (CMycurP - 
HEiGHT OF UD (MDERS) 

NUMBER OF STACKS IN THE PUM 

a 
1 
'I 
I 
t 
1' 

STACK INFORMATIOW 

STACK NUMBER 
1 2 3  4 

HEIGHT (METERS) O.oo00 
WETER (METERS) O.oo00 
EFFLUENT VELoclM (METERS/SEC) O.oo00 
RATE OF HEAT EMlSSlON (CAL/SEcoND) O.ooE+OO 

FIELEASE RATES FOR RAMONUCUDES 
STACK NUCLIDE RaEAsE RATE 

(CURESIYEAR) 

1 m228 O.l17E+W 
PWME OEPLnlON AND DEWSmON PARAMETERS 

NUCLIDE GRAVrrATlONAL DEposrrlONMLocrry SCAVENGING 

(PER DAY) 
0 

TH-228 O.Oo0 O.ooo58 0.341Ek 
0.000E+00 
1 
0 
0 SECTOR 
0 
0 

1 
2 
3 
4 
5 
8 
7 
8 
9 
10 
11 
12 
13 
14 

0.0064 
0.0171 
0.0101 
0.0404 
0.0318 
0.0705 
0.0398 
0.0163 
0.0392 
0.0321 
0.0188 
0.0157 
0.0439 

0.0055 
O.oo00 
0.0209 
0.0245 
0.0279 
0.0108 
0.0149 
O.oo00 
0.0173 
0.043 
0.0375 
0.01 56 
0.- 

0.0224 
0.0342 
0.0310 
O.Oo80 
0.0240 
0.0514 
0.049% 
0.0431 
0.0347 
0.0641 
0.0625 
0.0190 
0.0363 

0.3782 
0.3518 
03819 
03575 
02889 
0.4737 
0.5688 
os58 
0.5479 
0.4973 
0.3270 
02887 
02900 

0.4551 
0.4263 
0.3182 
02441 
03028 
02692 
O m  
0.295 
02893 
0.1871 
02292 
0.2956 
0.3187 

0.0628 
0.1136 
0.0629 
0.1383 
0.1076 
0.0650 
0.4298 
0.0488 
0.0523 
0.0937 
0.1104 
0.1391 
0.1465 

0.0366 
0.0512 
0.1340 
0.1872 
o m 1  
0.0595 
0.0632 
0.0666 
0.0392 
0.08 19 
02146 
02261 
0.1390 

413 
0.0413 . 0.0208 0.0145 02368 0.3291 0.1892 0.1383 

5 

- 
N R L M  
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2020 
0.091 1 
0.044 

WlND TOWARD 

Q 

1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

11 

o.0101 0.- m 0.- amw a m  
0.0265 0.0418 0.3685 0.4046 am23 0.0418 
FREQUENCIES OF WNO DIFIEcTK)Ns AND R € ~ - A V € R A Q E D  WIND W E D S  

15 
16 

1 
0 
0 
8TAEIuTy cuss 

FREOUENCV WfdD SPEEDS FOR EACH 

0 
E F 

0 
0.W 2m 1.31 UK) 1.80 1.49 0.81 

0.029 1.48 a00 1.19 1.27 1.08 0.n 

0.0 16 0.n an an 0.99 0.83 0.77 
0.n 

an 
om 1.m 257 0.M 0.n 0.77 0.020 

0.n 
0.04 1 1.w 1.32 0.11 1.07 083 0.n 

0.- 1.14 257 1.16 152 1.01 0.n 
0.n 

0.77 
1.32 1.01 0 . n  0.- 1.62 1.00 la6 

0.n 
1.20 0.n 0.430 0.n 0.00 2.17 1.38 

0.n 
1 s  286 1.67 218 1.17 OS4 am 

0.n 
I= 1 . s ~  1.49 is0 1.07 0.81 , 0.054 

0.078 251 243 188 1.63 1.13 0 . n  
0.n 

0.77 
1.4 z25 1.46 1 s  '1.16 QTI 

1.86 2.m 243 1.62 121 0.18 

12 QQQl 

13 QlaB 
an 
0.77 

15 0.120 1.62 201 233 1.44 1.14 0.82 
0.n 

16 0.117 283 249 296 1.92 1.58 0.80 
0.n 
0 
1 
0 
0 
STABlury CLASS 

WlND DIRECTIONS ARE NUMBEEO STARTNG AT 1 FOR W E  NORTH 
FEWENClES OF W D  MRECTlONS N4D TWE-AVERAGE WIND SPEEDS 

WlND TOWARD FREQUENCY WIND SPEEDS FOR EACH 

(M-/=C) 
A B C D 0 

E F 
0 

G 

1 0.058 2.51 257 235 283 2.19 0.00 

2 0.029 1.96 0.00 1.67 1- 1.9 o.n 
0.n 

3 0.016 0.n o.n 0.n 134 0.95 0.n 

4 0.020 1.13 13 257 os8 0.n an 
0.n 

5 0.041 1.45 205 0.n 1.49 0.96 0.77 
0.n 

6 

7 

0.060 im 257 1.72 222 1.38 0 . n  

0.033 212 136 251 201 

lm41 41"; 
0.77 



J . f: i’, I;: 

0.n 

0.n 

0.77 

0.n 

0.77 

0.n 

0.11 

an 
0.n 

8 

0 

10 

11 

12 

13 

14 

15 

16 

am 

0.- 

0.066 

0.m 

0.094 

0.108 

0.103 

0.120 

0.1 17 

0.n 0.00 281 

2 . 1  3.02 2s 

2.41 3.10 2-52 

2.57 2.n 203 

1.07 am 247 

2 4  2.80 3.57 

253 257 2.32 

257 287 3.10 

241 288 3.10 

223 

2.71 

a52 

246 

2.73 

am 
239 

222 

2.m 

1.75 

1.67 

1 .m 
1 .a 
1 .n 

2.03 

1 .sa 
1.72 

227 

0.n 

1.Z 

0.88 

0.n 

0.n 

0.79 

0.62 

0.52 

0.06 

0 
1 E S n M A T E D R A M o N t K x l D E ~ T I O N S  
0 AREA NUCUDE AIR CoNCpl DRYDEPRATE WETDEPRATE m m  

WIND DIRECTIONS AFIE NUMBEED coUNTERcLocKHllsE STMTlNQ AT 1 FOR DUE NORTH 

RATE EFFRELRATE 

0 

204E+04 

204E+04 

203E+04 

203E+W 

203E+04 

202E+04 

l.Q7E+W 

@.90€+03 

O.89E+03 

@.81E+03 

0.83€+03 

OJlE+W 

O.78E + 03 

1 1625 

1 1700 

1 1800 

1 2 O o o  

1 2 2 0 0  

1 2 5 0 0  

1 5 0 0 0  

2 1625 

2 1700 

2 1800 

2 2 0 0 0  

2 2 2 0 0  

2 2 5 0 0  

2 5 0 0 0  

3 1625 

3 .  1700 

3 1800 

3 2 0 0 0  

3 2 2 0 0  

O.47E + 03 

5.32E + 03 

531E+03 

5.3oE+a3 

5nE+03  

316E+03 

6.4oE47 

593E47 

5.38E47 

4.49E47 

3&3€47 

3.oQE47 

1 .E47 

4 m 4 7  

3m€m 

3.53E47 

=E47 

251 E47 

202E47 

61)5Eo8 

323E47 

298E47 

2.m- 

=E47 

1.91E-07 

3.88E08 

3.41 E08 

3.10E-08 

153ea 

-08 

1.78Ea 

6.07E.09 

242€08 

224E08 

203E08 

1.69E08 

1 .Ma 

1.16E08 

3.94E.09 

1 5e-08 

1.72E08 

1 .=E48 

129E4E 

l.loE-08 

(pcI/cM-/S) 

7.31- 

$.=Eo0 

6.58E09 

-4e 

w6E-00 

4-09 

228E09 

4.85E- 

4 . e -  

4.5- 

3.91 E09 

3.54€09 

hllE09 

1.5oE09 

3 2 3 E a  

3.08E- 

29OEU3 

26oE.09 

236E08 

4.42E-08 

4.11Ea 

3.75E-08 

3.1 B E 0  

274€40 

2.25€48 

8.35E.09 

2goE-08 

2mEa 

247E46 

2mE-08 

1 .=OB 

1.47E48 

5.44E4Q 

218E-08 

203E48 

1.85E48 

1 .%Ea 

15- 

415 



2020 
3 -  

3 6 o w  

4 1825 

4 1100 

4 1800 

4 2 0 0 0  

4 2 3 0 0  

4 2 5 0 0  

4 6 0 0 0  

5 1625 

5 lrn 

5 1800 

5 2 0 0 0  

5 2 2 0 0  

5 2 5 0 0  

5 5 0 0 0  

6 1825 

8 1700 

6 le00 

6 2 0 0 0  

8 2 2 0 0  

6 2 5 0 0  

6 5 0 0 0  

7 1625 

523€+03 

sm!E+03 

6.63€+03 

6.81 E+03 

6.6oE+W 

655E+W 

6.53€+03 

&s#+03 

6.18E+03 

l.S€+04 

13BE+04 

1.35€+04 

1 S E + 0 4  

134E+04 

1.33E+04 

llTE+04 

21OE+04 

21oE+04 

210E+04 

209E+W 

208E+04 

208E+04 

2026+04 

1.15E + 04 

l.lsE+W 

1.15E + 04 

l.l5E+04 

1.14E + 04 

1.14E+04 

l.llE+04 

l.OSE+W 

l.OSE+W 

7 . 1100 

7 1800 

7 2 0 0 0  

7 2 2 0 0  

7 2 5 0 0  

7 s o o o  

8 1625 

8 1700 

n t a  
TU228 

TH-228 

TK22B 

fK228 

w228 

W2a 

Tu228 

m-228 

w228 

W22B 

w228 

TU228 

TH-228 

fK228 

m-228 

fK228 

TK228 

TU226 

TK228 

TH-228 

TH-228 

TU228 

Tu228 

Tu228 

m-228 

TU226 

TH-228 

TH-226 

TH-228 

TK228 

TU228 

TK228 

1- 

5.OoEa 

1.91E47 

4.54E47 

4 . 1 1 H n  

3.41E47 

2.m- 

233E47 

7s?€OB 

1 .ooE46 

924E47 

a s -  
6.W- 

5-47 

4.73€-07 

1- 

7blEOT 

6.mEU7 

6.3oE47 

524E47 

4.46E47 

a-47 

l p E 4 7  

4.1oE47 

3.79€47 

3.43m7 

286E47 

243€47 

195E47 

6.49EOB 

4.03E47 

3.73€4? 

3 . a -  

1 .ooEa 

3.91E- 

3 a E a  

bWEOB 

2f5Eo8 

2.31 EOB 

1 .sa 
1.61 E48 

5.72E- 

8.56EOB 

S.54EU8 

4.64E-08 

3.98E4B 

3 2 3 3 %  

1.14E-08 

515E08 

4 a S m  

4.46EQB 

&TIE48 

325E08 

2.66E-08 

9.62EQg 

287EOB 

267E-08 

244Eua 

2.06E-08 

1 .nEa 

1.45E46 

5.32EQg 

2.75E48 

2.55E4a 

233E-08 

41 6 



ll#E+04 

l&UE+04 

1rnE+04 

lIWE+W 

lDlE+04 

133E+04 

133E+04 

1.33E+04 

132€+04 

132€+04 

1.32€+04 

l2QE+CM 

l.RiE+M 

l.WE+M 

1.WE+04 

1.03€+04 

- 1.03E+04 

1.WE+04 

1.87€+04 

264€+04 

264E+04 

263E+M 

261E+04 

8 3 o o o  

8 2 2 0 0  

8 2 5 0 0  

8 6 o w  

0 1625 

0 1700 

0 le00 

0 2 # K )  

0 2 2 0 0  

0 2 5 0 0  

0 5 0 # )  

10 1625 

10 lmo 

10 le00 

10 aooo 
10 2200 

10 2500 

10 woo 

11 1625 

1 1  l r n  

1 1  le00 

11 2Ooo 

11 2200 

11 2540 

11 XXK) 

12 1625 

12 1700 

12 lsoo 

12 2ooo 

12 2200 

12 2500 

12 XXK) 

261E+04 

28oE+04 

249E + 04 

3.14E + 04 

3.13E+04 

3.12€+04 

3.10€+04 

3.09E + 04 

3.08E+04 

294E+04 

1 .e40 

1.3dE48 

4.aeE00 

2-48 

-48 

209EOB 

1 .ma 
1 .sa 
15- 

4.66E08 

5.01 Eo8 

4 . e -  

45- 

3.mE-a 

3.QIE- 

251 EOB 

0.- 

1.13€47 

1.04E47 

9.w- 

7.92Eo8 

L78EoB 

5.50€46 

l S l E o 8  

1.45E47 

1 .NE47 

122EOT 

1 .WE47 

8.72Eo8 

7.08Ea 

2- 

417 

- 

281E07 

21oE47 

1 .uBEu? 

571 Eo8 

7.37€47 

6.82€47 

6.18E-07 

513E47 

4- 

851E-07 

1.1IHR' - I-- 

1 .fsEo6 

1.62E46 

1.46E08 

121 Eo8 

1113E08 

&25EQI 

em47 

2.26Ea 

209E06 

1 . 8 9 E a  

1.57E46 

1.33€46 

1 .ma 

3.51E47 

1.62EOb 

1.37€48 

1.11EOb 

3.68E40 

2 . a -  

l d l E 4 8  

1.70Ea 

1 .=OB 

121EOB 

0.72E49 

32BE09 

4.24EOB 

3.93E48 

3.58E08 

296EOB 

251E-08 

2- 

6.72€40 

1.01 E47 

9.3OEoB 

8.41 E08 

6.96E08 

5.92Ea 

4.75E08 

l S &  

1.30E47 

12oE47 

1 .WE47 

9.01E46 

7.66E48 

6.15EdB 

202E-08 

3.43€00 

a.llE00 

2T3E00 

1d2E00 

45- 

4.1BE00 

3.95E09 

35- 

282f09 

1.37E09 

7.m- 

7.32E49 

6.9oE-09 

6.10E09 

3.6OE49 

491E08 

-09 

1.19EoB 

1.14Eo8 

1 .ma 

9.54E49 

8.64E09 

7.s6€49 

3.51E49 

1 . 4 7 E a  

1.4M-m 

1 . 3 2 E a  

1 . 1 7 E a  

1 .ma 

9.31 E49  

4.38E49 



I 
E 
D 
r 
1 
1 
I 
I 
E 
1 
L 
I 
I 
c 
I 

13 1628 

13 17W 

13 la00 

13 ao00 

13 2200 

13 2500 

13 so00 

14 l e  

14 1700 

14 le00 

14 2Doo 

14 2200 

14 2500 

14 so00 

15 1825 

15 1'100 

15 1800 

15 2am 
15 2200 

15 2500 

15 5OOO 

16 1625 

16 1'100 

16 le00 

16 2OOO 

16 2200 

16 2540 

16 5000 

3.mEt04 

3b8E+04 

3 . m t 0 4  

3mEt04 

W E + 0 4  

a a t w  
WoEt04 

L46€+04 

3.46€+04 

3.4SEt04 

3.43E+04 

3.42E t 04 

3.4Mt04 

327Et04 

4.17E+04 

4.16EtW 

4.15Et04 

4.14E + 04 

4.13Et04 

4.12E+04 

3.!UE + 04 

4.13E+W 

4.12E+04 

4.12€+04 

4.1 1 E + 04 

4.1OE+W 

4.09EtO4 

I.OoE+W 
1 
MRECTlON 
0 

! 

-46 

l S 4 6  

1 .toEob 

1.41EOb 

1 S 4 6  

0.88€47 

311E47 

213E46 

137E46 

1 .ma 
1 . e o 6  

126E46 

1.01 E 4 6  

3.38E47 

1 .ma 
1.60Eo6 

1 .UEa 

1 2 l E 4 6  - 

1 .WE46 

8.3OE47 

281 E47 

121 Eo6 

1.12E48 

1.02E46 

8 . M -  

7.2337 

5.82E47 

1.90E47 

l . l f E 4 7  

1 .mm? 

blrE40 

8.92648 

5.56E48 

1.8sE48 

122E47 

1.13E47 

1.03E47 

aso8 

7.25E-08 

5.82E-08 

1 .WE46 

Q.SE-08 

9.23EQB 

8.36E-08 

. &WE08 

5.93E-08 

4.7aEQ8 

1 . e o 8  

6.98E-08 

6.46E48 

5.86E48 

4.89E-08 

4.16E-08 

3.35E-08 

1.14E-08 

1M40 

tmsE48 

1 .mob 

1.32E48 

l.lQ€a 

1 .Ma 
4 m a  

1 .m 
1 .w 
1 S 4 0  

1 .e48 

1-40 

1.13EoB 

5.38€# 

1lWEOB 

1 .=OB 

1- 

1.- 

135E48 

1.18Eo8 

5-49 

1.37E48 

1.31E48 

1 S 4 8  

l.loE48 

1 .ooEo8 

8.79E49 

4 m 4 3  

2020 
133E47 

IN47 

1.13E47 

@.*a 
b l l E 4 8  

8.doE48 

235E48 

1 .WE47 

13oE47 

1.1oE47 

0.05E08 

-48 

8.96E48 

248Eo8 

1.18E47 

l.loE47 

1#K47 

&ea 
7 a E 4 8  

ss6E48 

219E08 

8.34E48 

7 . n E 4 8  

7.09E-08 

sQ9E48 

5.16EoB 

4 a E 4 8  

1.57E-08 

GROUNDLEML W / O  VALUES FOR W228 AT VARIOUS DISTANCES IN EACH COMPASS 

WI/O TOWARD INDICATED DIRECTION 
(SEC/CUBIC METER) 

0 
N NNW N W W  w WSW sw ssw 

1625 0.173E.05 0.113EU5 O B r o E 4 6  0.132E.05 0.269Eo5 0 s -  O.lloE46 0.1oBE05 

418 c d. c 



0 
0 

i o  

S SSE SE ESE E Byte NNE 

1625 0.Q48EOg 0.109Ea 0.471E46 0.61#46 0.548€46 O.S73€46 0.- O m 4 6  
lT00 0.8nE46 0.184Ea 0.- o . S a € a  o m 4 6  0.530E46 0.432m6 0.3mE46 
1800 0.196E46 0.167Ea 0.394E46 0-a 0.4S@€46 0 . W -  0.392E46 0.274EUS 
2Ooo 0.663EOg 0.13BEQ6 0.326E46 0 . e -  OSlE46 0-46 0.326E- 0-46 
2200 0.565EOg a118Ea ma a3s€a o.s24€46 0.33eE06 o m 4 6  O.lQ6EOs 
2500 0.155E46 0.Q48E46 -46 0 s  -46 0273l36 024E46 0.167E05 
so00 0.154E46 0315E46 0.727E46 0- 0.@1#46 0.7WE46 0.534E06 

1 OPTloNS~FocIDosEAM)NTAKEcKcuLAfK)NS 
0 

LOCATION A E  OMTTTED. 

UNFORMATTED ON UNIT 2s. 

CALCULATONS ARE MADE FOR THE U.nu.LIY4l@OSED p(wwuL 
TABLES FOR EACH NUCUM LlSnNG OOSES BY OWN AND PAWAY AT ELicH EMllRoNMENTAL 

ENVIRONMENTAL c0NCENTRATK)NS AND MAKE RATES BY MAN FOFI ECH NUCUDE A E  W W l E N  

DOSE S U M M  TABLES ARE PRINTED 
m G  LEVELSAFE CALCULATED FOR cw222 IFIT IS WTHE SOURCE fERM 
ORGAN NAMES ME INPUT 

1 
0 
0 
0 SUMMARYOFAREASUR#XINMNG PUNT 
0 AREA NO.MEATANlMALS NO.MlLKCAlll€ FooocRoeS WATERAREA FtRlAYm 

0 COUIMN-Row 
0 

8469.0 

0.0 

0.0 

4165.0 

346.0 

0.0 

0.0 

(-METERS) 

1 -.- - 1 0 -  = o  QoooE+oo 0 

1 2 0 1 0.144E + 04 0 

1 3 0 1 0.133E+04 0 

1 4 1 2 0.481 E+ 04 0 

1 5 2 3 0.6$6E+04 0 

1 6 6 8 0.185E+05 0 

1 7 8 12 02SBE+05 0 

1 8 10 15 0.332€+05 0 0.0 
1 9 45 298 Q144€+06 0 5474.0 
1 10 41 61 0.133E+06 0 1090.0 
1 11 143 210 0.461E+06 0 35581 .o 
1 12 200 294 0.646€+06 0 107426.0 
1 13 572 840 0.185E+07 0 18BaTB.o 

02SBE+07 0 11ssn.o 1 14 801 1177 
1 15 1030 1513 0.332€+07 0 116816.0 
1 16 4464 8555 0.144E+O6 0 110128.0 
2 1 0 0 O#)(#+oO 0 

2 2 0 1 0.144E+04 0 

2 3 0 1 0.133E + 04 0 

2 4 1 2 0.481E+O4 0 

0.0 

0.0 

0.0 
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2020 
rn p c l / ~ a  DFW WEKM PER m/Ko DFW SOUJ 

m PCI/KOWT WEKM PER m/Ka DRY 6011) 

0 CONCENTRATION FACTOR FOR UQTAKEOFNUCUM F#)M SOU BY EMBLE PARTS OFCROPS 
0.35oM-W 

0 01 UPTAKE FRACTON (INHALATION) 

0 01 UPTAKE (INGESTION) 
0.1oOoE43 

O Z O O E 4 3  

0.1000E+01 
0 PMICLE sm tMIcR0NS) 

0 socuBlLmcuss 

0 DOSECONVERSlONFACTORS 
O O R G A N  WHAUfKyJ WGESTION SUBMERsK)NWNR SUWACE MPOSURE 
SUBMERsloN W WATER 

cwMsFucRocuwE)(FIEMSW@==w (FIEM- a/ 

Y 

(REM=BIccM/ 
MlCROCWPEHeP MICROCURIE* 

MCROCURIEHR) 

W BODY 0.342E+W 0.396E+OO O.Q20E+W 0.51oE43 0 2 1 E 4 2  
RMAR 0.892E+O2 A714E + W 0.741 E + 00 0.406E43 A177E42 
ENDOST 0847E+w 0.877E+01 O.lUE+Ol 0.791 E a  0.343E42 
THYROID 0651E+W 0.851 E42 0.126E + 01 0.692H13 0.3OoE42 
BREAST A858E+W 0.882E42 0.156E + 01 0.860603 0.373Ee 
VUL. 0256E+04 0.855E42 o.mBE+w 0.489E03 0.212E42 
S W U  oaaE+w 0.Q36E42 O.?03€+W 0.431E43 0.187Ee 
w l  WALL Q281E+01 0.242E+OO 0.764E+OO 0.42OE43 0.182E42 
UVER 0.368E+01 0343Eo1 0.81 1 E + 00 0.446E43 0.1 WE42 
PANCREAS o e + w  0.784E42 0.633E+W 0.348Ea 0.151 E42 
KlDNEYS 0.138E+Ol 0.955E42 0.83OE+w 0.457E43 0.198E42 

0 

1 
0 NXm A I R c o I J c p o N  QR0UND-m I N G E S T I O N  
WAKE HHALATK)N~AKE 

CoNCpllTRATlONS AND PlTAKE RATES FOR W 

0 

OJ14E + 04 

0.476E + 04 

0.432E+M 

0.381E+OI 

0.307€+04 

0248E +04 

0.847E + 03 

0.337E + 04 

0.312E+04 

0283E t 04 

0236E+04 

0201E+04 

1 1625 

1 1700 

1 1800 

1 2ooo 

1 2200 

1 2500 

1 5Ooo 

2 1625 

2 1 700 

2 1800 

2 XKX)  

2 2200 

,250p 
AltZE+G- %& g 

DIsTANc€ 
(M-1 

0.64oE-12 

0.593E-12 

0.538E.12 

0.449E-12 

# 0383E-12 

0.309E- 12 

0.105E-12 

0.42OE-12 

0.389E-12 

0.353E-12 

0294E-12 

0251E-12 

o n - 1  2 

0.117E47 

0.109E47 

OSWEOB 

0-48 

0.725E48 

0544EQB 

0.221EQB 

0.768Ea 

O.71SEa 

0.653E48 

0.552EOB 

0.476Ea 

0.=a 

0.712E + 04 

0.663E+04 

0.606E+04 

0.512E+04 

0.442€+04 

0362E+04 

0.135E+04 

0.468E+04 

0.436E+04 

0.398E+04 

0.=+04 

0=+04 

0138E+04 

420 



Ob#)E+W 

0259E+04 

0.24oE + 04 

0217€+04 

0.180E+04 

0.153E+04 

0.123E+W 

0.40BE + 03 

0395E+04 

0.36!$E+04 

0.330€+04 

0114E+04 

0.233E+W 

0.187E+04 

0.61 6E + 03 

0.8WE + 04 

0.742E + 04 

0.871 E+ 04 

0.556E + 04 

0.473E+ 04 

0.380E t 0 4  

0.12SE + 04 

0.6WE+04 

O.SSBE+04 

0.506E + 04 

3 1626 

3 1700 

3 1800 

3 aooo 
3 a00 

3 2500 

3 5ooo 

4 1825 

4 1700 

4 1800 

4 2ow 

4 2200 

4 2500 

4 so00 

5 1625 

5 1700 

5 le00 

5 2mo 

5 2200 

5 2500 

5 so00 

6 1625 

6 1700 

6 1600 

6 2ow 

6 2200 

6 2500 

6 xx)[) 

7 1625 

7 1700 

7 1800 

7 2mo 

0.421 E t  04 

0.35BE + 04 

0288E+04 

0.966E + W 

0.329E + 04 

0.304Et04 

0 Z 6 E  + 04 

0 . ~ 1 3  

-12 

0.2mE-12 

0-12 

0-12 

~ 1 0 1 ~ - 1 2  

0.153E-12 

0.509513 

Q401E-12 

Q154E-12 

Q411E-12 

WIE-12 

029oE-12 

4233E-12 

0.-13 

0.1OoE-11 

m4E-12 

Q83BE-12 

0 . w - 1 2  

0.589E- 12 

0.473E-12 

0.1 55E- 1 2 

0.751E-12 

0.6955 12 

o m - 1 2  

0.524E-12 

0.446E-12 

0.359E-12 

0.12oE-12 

0.4 1061 2 

o m - 1 2  

0.343E-12 

O H - 1 2  

--. -. 
~ *.__ 

0.144E46 

0me46 

0.53BE46 

0.489E46 

0.41 1 E46 

0.353E46 

0288E46 

O.lD1E46 

0-46 

0.801 E46 

0.729E46 

0.61 1 E46 

0.52SE46 

0.427E46 

0.151 E46 

0.174Em 

0.161Em 

0.147E47 

0.123Em 

0.105E47 

0.056E46 

0.301 E# 

0.1mU7 

0.129Em 

0.110Em 

O.S98E# 

0.86QEm 

0.705E08 

O a E a  

0.759E08 

0.706E48 

0.645E4B 

0.544E- 0332E+04 
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2020 
-404 

0.105€+04 

O.lmE+OI 

0.521 E + 09 

0.324€+04 

oaoE+(w 

OZlE+04 

-+04 

0.1=+04 

0.154€+o) 

Qs13E+Q3 

0282E+04 

7 2100 

7 2500 

7 boo0 

8 1625 

8 1 m  

8 le00 

8 aooo 
8 am 
8 2500 

8 so00 

9 1625 

9 1700 

0 1800 

e 2Ooo 

e 2200 

0 2500 

0 5ooo 

10 1825 

10 1700 

10 1800 

10 2om 

10 2200 

10 2500 

10 so00 

11 1825 

11 1700 

11 le00 

11 2OOo 

11 2200 

11 2500 

11 so00 

0.261E+04 

0237E+04 

Q1W€+O4 

0.168E+04 

Q136€+01 

a a + w  

O . S 2 E + o )  

O.WE + 04 

0.496E +o) 

0.412€+04 

0.351E+04 

0282E+04 

0938E+03 

0.140E+05 

0.130E+05 

0.117E+05 

0.9?2E+04 

0.826E+04 

0.662E + 04 

0217E+04 
12 q pezs 

0.162€+&, A P 

024s-12 

0.19s-12 

0 .W-13  

0.403512 

0,373512 

0.338€-12 

0281 E-12 

o s - 1 2  

0.102E-12 

0.M-13 

0.352E-12 

0.326E-12 

o m - 1 2  

0246E-12 

0210E-12 

O.l@E-12 

0571E-13 

0.737512 

0 . e - 1 2  

0.618612 

0.513E-12 

0.437E-12 

0.351E-12 

0.117E-12 

0.175E-11 

0.162E-11 

0.146E-11 

0.1 21 E-1 1 

O.1WE-11 

0.82SE-12 

02TOE-12 

0mE-11 

as43E+04 

0.412E+04 

QmE+04 

0316E+04 

0.272€+04 

0222€+04 

O m + =  

0397€+04 

0370E+04 

0338E+04 

0=+04 

0246€+04 

0202E+04 

O.nlE+03 

OdoBE+04 

0.752€+04 

0.885E+W 

057BE+(W 

0.496E + 04 

0.405E+04 

0.147E + 04 

0.182E+m 

0.16aE+05 

0.153E+05 

0.120€+05 

0.109E+05 

Q.Bs8E+O4 

0.308E+04 

0234E+05 



12 17W 
0.16eE+06 

12 le00 
O.lmE+W 

12 aooo 
0.126€+06 

12 1200. 
O.lU7E+W 

12 2500 
0.857E+04 

12 so00 
0282€+04 

13 1 m  
O.l63E+06 

13 17W 
O.l51E+06 

13 le00 
0.137E*06 

13 aooo 
O.l14E+05 

13 am 
0-+04 

13 2500 
0.mE + 04 

13 50oo 
0.258E + 04 

14 1625 
0.171E+05 

14 1700 
0.158E+05 

14 1800 
0.143E + 05 

14 2Ooo 
a11QE+06 

14 2200 
QlOlE+06 

14 2500 
0.81%+04 

14 so00- 
O27lE+04 

15 1625 
0.139E + 05 

15 1700 
0.129E+05 

15 le00 
0.1 17E + 05 

15 zoo0 
O.972€+04 

15 2200 
0.028€+04 

15 2500 
0.667E+M 

15 so00 
O . S E + W  

16 1625 
0.973E + 04 

16 1100 
0.901 E +04 

16 1800 
0.817E+W 

16 2Ooo 
0.682E + 04 

16 2200 
0.581 E +04 

16 

o.200€-11 

0.1bOE-11 

0.157E-11 

0.133E-11 

0.1m-11 

0.351E-12 

Oa3E-11 

0.188E-11 

0.lmE-11 

0.141E-11 

Q120E-11 

0.966E-12 

0.321E-12 

0.21%-11 

0.197E-11 

0.178E-11 

0.148E-11 

0.1-11 

O.lOlE-11- 

0.338E-12 

0.173E-11 

0.160E-11 

0.145E-11 

0.121E-11 

0.103E-11 

0 . e - 1 2  

0281 E-12 

0.121 E-1 1 

0.1 12E-11 

0.102E-11 

0.849E-12 

0.723E-12 

0.582E-12 

Q187E.07 

0 . m -  

0.353Em 

0 . e -  

0547 

0-47 

021 5EQI 

0.1'15E47 

0.611E08 

0.371E47 

0.345E47 

0.314E47 

0263JE47 

0-47 

O.lssE47 

az151EQB 

0313E47 

0291E-07 

o.265€47 

0224E47 

0.193E47 

O.lSeE47 

0578E08 

0221E-07 

0-47 

0.188E-07 

0.159EQI 

0.137EQI 

0.1 12€m 

021TE+06 

0.1m+06 

0.164€+06 

0.141 E + 06 

a114E+06 

03#LE+04 

0215E+06 

OZ!OOE+06 

0.182€+06 

0.152E+05 

0.131 E + 05 

0.1m+05 

0.370€+04 

0.226E+05 

021oE+05 

0.19 1 E + 05 

0.160€+05 

0.138E+W 

0.112€+05 

0.400E+04 

0.190E+05 

O.lnE+05 

0.162E+05 

0.136€+05 

O.llTE+aS 

OSlE+04 

0.3S3E+M 

0.135E + 05 

0.125E+05 

0.114E+05 

0.966E+04 

OB33€+04 

O-- 423 



2020 
0.408€+04 

16 woo 0.1mE-12 0.4 1 SE08 02WE+01 
0.1 WE + 04 
0 DvIEcTloNs ARE NUMBEFIED-SE STARTINOAT 1 FOR DUE NOFITH 

PERCENT OF W BOOY OOSE BY EK;H P A W A Y  

1 
0 NUCUDE 
FROM ALL NUCLIDES 
0 

T n x a  

1 
0 NUCUDE 
FROM ALL NUCLIDES 
0 

TH-228 

1 
0 NUCUM 
FROM ALL NUCLIDES 
0 

TK228 

1 
0 NUCUDE 
FROM W NUCLIDES 
0 

T n z s  

SUBM AIR O.1MEQ7 0.00 100.00 
SURFACE 0.1713E44 0.00 100.00 
S W I M W  o..0000E+aJ 0.00 0.00 
NHAL 0.621#+01 m.86 100.00 
W E S T .  0-E- 0.15 100.00 

VEGET. O.P45€42 0.15 Q9.93 
MEAT 0.12lbEO6 0.00 . 0.01 
MILK -46 . 0.00 0.08 

PEXENTOFRMAR DOSEBYEACHPAWAY 
PATHWAY DOSE(REMS) PERCPCTOFTOTK P€FcENloFm 

SUBM AIR 0.1 46QEQT 0.00 100.00 
SWVACE 0.1369E04 0.00 100.00 
SWlMMlffi 0.0000E+00 0.00 0.00 
Elm a12s1E+o1 m.m 1 00.00 
MEST. 0.1668EOl 1.31 100.00 
MGEI. 0.1667EOl 1.31 99s 
MEAT 02lQlEoS 0.00 0.01 
MILK W18SEoS . 0.00 0.06 

PERCPCT OF ENDOST DOSE BY EACH P A W A Y  
PATHWAY DOSE(REMS) PERCENTOFTOTAL pEwxNToFDosE 

SUWAJR 0285[#47 Qoo 100.00 
SUFIFACE 0-44 040 100.00 m- 0.0000E+00 QOD ._ Qoo 
HHAL aissE+a2 m.89 ' 100.00 
INGEST. 0204SE+00 1.31 100.00 

VEGET. 0.2048E+00 131 98-93 
MEAT 0-44 0.00 0.01 
MILK 0.1128E43 0.00 0.06 
PERCENT OF -0 DOSE BY EACH PATHWAY 

PATHWAY -(REMS) PERCENTOFTOTAL PEX€NTffDosE 

SUBM UR 02492E47 0.00 100.00 
s u f f e  0.2323E44 0.15 100.00 
SlMMMlNG 0.0000E+00 0.00 0.00 
WHAL a i w o i  m.58 100.00 
WGEST. 0.1988Ea 127 100.00 
VKiET. 0.1987Ea 127 8893 
MEAT oaB12Em 0.00 0.01 
MILK Q1085E06 0.00 0.06 
PERCENT OF BFIEAST OOSE BY EACH PATHWAY 

P A M A Y  DOSE(REMS) PEJ3c€NlOFTOTAL p E # = p c I f f ~  

SUBM AIR 0 3 0 9 1 E 4 7  0.00 
SURFACE 02EWE04 0.18 
SWIMMING 0.0000E+00 0.00 
H W  0.155BE01 98.54 
INGEST. 02014EQ3 1 2 7  

M G E I .  02013EU3 127 
MEAT 0264s- 0.00 
Mw< 0.110BE06 0.00 

PERCEHT OF TUL. OOSE BY EACH P A M A Y  

100.00 
100.00 

0.00 
100.00 

100.00 
89.93 

0.01 
. 0.06 

424 



0 NUCLIDE 
FROMKLWCUD€S 
0 

TK228 

1 
0 NUCUDE 
FROM ALL NUCLIDES 
0 

TK228 

1 
0 NUCLIDE 
FFOMALLNUCUDES 
0 

TH-228 

1 
0 NUCUDE 
FROM ALL NUCLIDES 
0 

TH-228 

1 
0 NUCLIDE 
FROM ALL NUCLIDES 
0 

TH-228 

1 
0 NUCLIDE 
FROM W NUCLIDES 
0 

TU228 

PATHWAY 

8u8MAsR aimxm om 100.00 
GUCIFACE QleblE01 om loom 
SwMMINQ 0.OOOOE+00 0.00 0.00 
MAL 0.4640€+02 1oox)o 100.00 
E(aEsT. 0.00 100.00 
VKKT. 0.1-a o m  98.93 
MEAT O a 2 4 E - 0 7  *Qoo 0.01 

PERCENTOFSWALL D O S E B Y W P A W A Y  
P A W A Y  -(REMS) m O F T O T M  pE#;pcTOfw 

Mw( 0 . 1 1 ~  om 0.06 I 

SUBMUR Ql85lEQI om 100.00 
SUwAcE a i w w  Qoo 100.00 
SWIM- QOOOOE+00 Qoo 0.00 
WHAL 0.1518EOl m.48 100.00 
INGEST. 0 2 1 m 4 3  1.42 100.00 
woo. 021ssE03 1.42 99.93 
MEAT 0- 0.00 0.01 
MILK 0.11[w506 0.00 0.06 
PERCENTOF W l  WML DOSE BYEACH P A W A Y  

PATHWAY -WW PE#XHTOFTOTM P E R c e C T o F ~  

SUBM AIR 0.1513EQI 0.00 100.00 
SURFAcE a i i i o ~ a  0.03 100.00 
SHIIMMmQ aanoE+w 0.00 0.00 
HHAL 0.4738EO1 69s 100.00 
WGEST. OS61E42 10.67 100.00 
MOET. - W E 4 2  10.66 9933 
MEAT a743a6a$ *QoD 0.01 
MllK oal17E46 a01 0.06 

P E R c p l T o C I N E R - ~ B Y ~ p A n m A Y  
PATHWAY -(REMs) PEFICPnOFTOTAL pERcpcToFDosE 

- -  

SUBMAJR 41606E47 0.00 100.00 
SURFACE 0.1497E44 0.02 100.00 
SWIMMING QOOOD€+00 0.00 0.00 
HHAL 0.6879EO1 m.79 100.00 
INGEST. OBQllE-03 1.18 100.00 
*GET. 0-43 1.18 W.s3 
MEAT 0.1052E06 0.00 0.01 
M U  O.UllE46 0.00 0.06 

~ O F P A N C C W S  Do5E BY EACH PATHWAY 
PATHWAY :: DOsE(REMS) PERCENTOFTOTAL PERcerrOFDOsE 

SUBMAR 0.1254€4? 0.00 100.00 
SURFACE O.llmE44 0.08 100.00 
SWIMMING o.oooM+00 0.00 0.00 

INGEST. 0.1832Ea 12D 100.00 
MGET. 0.1831 E43 120 9993 
MEAT 02-47 om 0.01 
MILK 0.1WSEa 0.00 0.06 

PERCENT OF KIDNEYS DOSE BY EACH PATHWAY 
P A M A Y  -(REMS) PERCENTOFTOTAL PEFCENloFDosE 

’ HHAL 0.1511EOl m.f3 100.00 

SUBM AIR 0.1 W E 4 7  0.00 100.00 
SUFIFA#- ~ 0.1533E44 Om 100.w 
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2020 

0 
0 M P O S U R E W  
PERCENTOFTOIALWSE 
0 SUBM WI 
QaooO 

0 SUFIFACE 
0.- 
0 WMMING 
Qoooo 
0 NnkL 
0 N E S T .  
0.1487 
0 MGET. 
0 MEAT 
0 M u  
0 
0 EXPOSURE MOM: 
PERCENT OF TOTAL DOSE 
0 SUBM AIR 
O.oo00 
0 SURFACE 
0.001 1 
0 SWIMMING 
0- 
0 HHAL 
0 INGEST. 
1.3101 
0 VEGR. 
0 MEAT 
0 MILK 
0 
0 EXPOSURE MODE 
PERCENT OF TOTAL DOSE 
0 SUBM AIR 
O.oo00 
0 SURFACE 
0.0002 
0 SWIMMING 
Qoooo 
0 HHAL 
0 INGEST. 

0 VEGET. 
0 MEAT 
0 MILK 
0 
0 DBOSURE MODE 
PERCENT Of TOTAL DOSE 
0 SUBM AIR 
O.OOO2 

0 SURFACE 
0.1482 
0 SWIMMING 
O.oo00 

0 INHAL 
0 INGEST. 

*:  p, MGET. 

13146 

12683 

MEAT C' 

6wuMlNQ O.OOOOE+a 0.00 0.00 
Nnu Q2ma€41 00.08 100.00 
EKIESI. 0-a 0.88 100#) 

VEOET. o222axa am ' 98.93 
MU1 A2090E47 0.00 0.01 
MILK 0.1228Ea 0.00 0.06 

coNmwmN OFMPOSWIE MOoE8TOW BOOY msEs 
~ ~ O i  

airno7 

0.1713E44 

0.1oOoE-24 

99.8510 

0.1 W E 0 4  

0.1oOoE-24 

02SSSEOl 

0.1000E-24 

QlS38E+02 
02wgE+OO 

e8.ge52 

92048E+Oo * w  
9-44 *QIIp 

0.1128EQ3 o.Oo07 
CoNTWBLmoN OF MposuF?E MODES TO THyRo(D DOSES 

ANNW DOSE(F(EMs) 

024B2E47 

02323E44 

0.1OoM-24 

0.154SE41 
0.1988E03 

9.1881EQ3 
92612E47 

98.5833 

*aprn 426: 



' *  v i .) . _, 

0 MILK 
0 
0 MPOSURE MODE 
PERCWTOFTQTMDOSE 
0 8uBM AIR 
0 . m  
0 SWIFACE 
0.1826 
0 SWIMMINO 
O.oo00 
0 tNHAL 
0 N E S T .  
12737 

0 VEGET. 
0 MEAT 
0 MILK 
0 
0 MPOSURE MOOE 
PERCENT OF TOTM DOSE 
0 SUBMAIR 
O.oo00 
0 SUFIFACE 
O.oo00 
0 SWlMMlNG 
O.oo00 
0 INWL 
0 WEST. 
O.ooo4 
0 M G R .  
0 MEAT 
0 MILK 
0 
0 MPOSWIEMOOE 
PERCENT OF toTM OOSE 
0 #BM UR 
o.Ooo1 
0 SURFACE 
0.0938 
0 SWIMMING 
O.oo00 
0 HHAL 
0 INGEST. 
1.4187 

0 M G R .  
0 MEAT 
0 MlLK 
0 
0 D(p0SwIE MODE 
PERCENT OF TOTAL DOSE 
0 .  SUBMAIR 
O.oo00 
0 SURFACE 
0.0266 
0 SWIMMING 
O.oo00 
0 .p(HAL 
0 INGEST. 
10.6703 
0 MGEl. 
10.6631 
0 MEAT 
0 MILK 
0 
0 MPOSURE M O M  
PERENTOFTOTMWSE 

0.164lE01 

0.1 oooE-24 

0.4649E+= 
0.1098Ea 

0.1561E47 

0.1446EO) 
- 

0.1 OOOE-24 

0.1518EOl 
0.21 87Ea 

om07 
DOSES 

96.5435 

*(mp . o.om7 
DOSES 

QQ.9995 

*am# 
*amp 

o.oo00 
DOSES 

98.4874 

0.1513E47 

0.141OE01 

0.1 OOOE-24 

0.4738EO1 
0 . s 1  E a  

89.3031 

9.5657Ea 

9.7436E06 *am4 
031 17E45 0.0059 

CONTFUBlJTON OF MPOSURE MODES TO W DOSES 
ANNUAL DOS€(REMs) 
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0 8UBM AIR 
0.0000 

0 8uRFCIcE 
om1 

0 8WIMMHCI 
OAOOO 
0 E(HK. 
0 wsf. 
1.18m 

0 E G O .  
0 MEAT 
0 MILK 
0 
0 DBOSURE MOM: 
PERCENT OF TOTAL DOSE 
0 SUBM AIR 
om1 
0 SUffFaE 
0.4184 

0 SWIMMING 
O.oo00 

0 INW 
0 N E S T .  
1.1072 

0 E G O .  
0 MEAT 
0 MILK 
0 
0 EXPOSURE MODE 
PERCENT OF TOTAL DOSE 
0 
o.OOo1 

0 
0.0806 
0 
O.oo00 
0 
0 
0.8810 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

SUBM AIR 

SURFACE 

SWlMMING 

HHAL 
INGEST. 

E G O .  
MEAT 
MILK 

ONUCUM W W D Y  RMAR 
PANCREAS KIDNEYS 

O.lwe€u? 

0.1IBIEQI 

0.1oooE-24 

a m 4 1  
OdOllH)9 

9.mo6Ea 
9 1 - a  

9.441 1E48 
~BunoNOFMposuRE MmEsTOPANCREAs OOSES 

ANNW -(REMS) 

O.l#EQT 

0.lleOHw 

0.1oooE-24 

O.1SllEOl 
0.1- 

O.lB31E-m 
9210gE47 

9.lWQE06 
CONTRJBUTIW OF MPOSUFIE lAooEs TO KIDNEYS OOSES 

--mw 
0.lfWsEQI 

ai533Eol 

0.1- 

0zsosE01 
0-43 

2020 

. .  

w.0583 

PmsE43 *m 
.02930Em *MDI 

O.1228Eo8 o.oO05 
TOTAL DOSE TO EACH ORGAN THROUGH W PATWAYS 

ORGAN -(REMS) 
WBOOY 0.- + 01 
R W  O . l n 3 E + O 1  
ENDOST 0.1559E+m 
THYROlD 0.1568E41 
BREAST 0.1581 E 4 1  
.PUL* 0.464E+= 
S W A U  0.1541E41 
INT WALL 0.5305E41 
UMR 0.6761EOl 
PANcF\EAs 0.153oE41 
mDNEys 02532EO1 

CONTRlBUTWS TO ORGAN DOSES 
PERcpn 

ENOOST TmROlD BREAST VUL* S W W  INTWAU. UVER 

TKaa 1oo.oooo 1oo.oooo 1w.oooo 1w.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.oooo 1oo.m 1oo.am 
1oo.oooo 

1 ANNUAL DoSES(REMS) 
0 NUCUM ORGAN OOSE 
0 428 



d it. i ; < a  
15 i;. . 

Row 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.- +Ol 
0.1n3€+01 
O.ldboE+Oo 
0.1 SaSEOl 
0.166lE01 
O . M + Q Z  

0.5306E01 
0.6761E41 
O.l53#Ol 
02532EOl 

o.imimi 

12 10 
12 10 
12 10 
12 10 
12 10 
12 10 
12 10 
12 10 
12 10 
12 10 
12 10 

- 4.28 



All Buildings 

Thorium-230 

430 



ffi DATA 

ffi ARRAYS 
F I L E  Z S F M . D A T  
O l t P  5 
USER 
(161)) 
C110.0) 
popuuTIQ1 ARRAY 
f1U )ZWPI.DAT 
SKI? 3 
W 
(809,  IX ) )  
W Y T t  
ACCIDENT K E U R I O  IQ A l l  B l D t .  UITH 10% RELEASE 
DOSE CALCULATED AT l 6 2 S  #TERS. 
U.S. WE FEED MATERIALS PRQ)UCTIW CENTER 

uan W=SO.O,O,SO.O, ~u=so.o,o,5o.o, IW=K).O,~O urn 

. .. 

. .  - . . .- . . . .- I -.-. .. . 

c l t  
432 



- ,  : t .  ic 
' A _ _  A , ? .  * 

1 
0 

0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 

0 

1 
0 

STACK NUMBER 
1 2 3 4 5 6  

HEIGHT (METERS) O.oo00 
w m ( M E T E R s )  O.oo00 
EFFLUENT VElOaTY (MElERs/sEc) O.oo00 
RATE Of HEAT EMISSION (WJSEWD) O.00E t 00 

REl€AS€ RATES FOR RAMONUCUDES 
STACK NlCLlDE RELEASE RATE 

F a r W E S r n )  

0 SECTOR FRACTION OF TIME IN EACH STABILllY CLASS 
0 
0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

1 
0 
0 

0 

%&b 

A .  B C D E F G 

0.0084 
0.0171 
0.0101 
0.040) 
0.0318 
0.0705 
0.0398 
0.0163 
0.0392 
0.0321 
0.0188 
0.0157 
0.0439 
0.0413 
0.031 1 
0.0446 

0.0055 0.0224 0.3792, 0.4551 0.0928 0.4366 
o.oo00 0.4342 0.3578 0.4263 0.1136 0.0512 
0.0209 0.0310 43910 031s2 0.0829 0.1340 
0.0245 o.Oo80 0.3575 02441 0.1383 0.1872 
0 . m  0.0240 O= 43028 0.1076 O m 1  
0.0108 0.0514 0.4737 02692 0.0650 0.0585 
0.0149 0.0498 0.5888 0- 0.0293 0.- 
o.oo00 0.0431 0.5458 02595 0.0488 0.0866 
0.0173 0.0347 0.5479 02693 0.0523 0.0392 
0.0438 0.0641 0.4973 0.1871 0.0937 0.0819 
0.- 0.0625 03270 02292 0.1104 02146 
0.0156 0.0190 02887 42958 0.1391 0.2261 
0.0257 0.0363 02900 03187 0.1465 0.1390 
0 . m  0.044 02368 0.3291 0.1892 0.1383 
0.0191 0.0502 02805 0.4527 0.0988 0.0677 
0.0265 0.0418 0.3585 0.4045 0.0823 0.0419 

FREOUENCIES OF WlND OlRECTloNS AND RECIPROCAL-AVERAGU) WlND SPEEDS 

WlND TOWARD FREQUENCY WlND SPEEDS FOR EACH STABILIlY CLASS 
(METERS/S€C) 

433 A B C 0 - E  F G 



2020 
0 

0 
0 

1 0.068 257 i d 1  UK) im 1.40 oai 0.77 
2 0.- 1.46 0.00 1.10 ra 1.00 o.n o.n 
8 0.016 0.n an  an 0.80 0.83 an an 
4 0.020 0.89 1.00 257 064 0.n 0.n an 
8 0.041 1 . a  is o.n rm am an an 
6 0.080 1.14 2m 1.16 idz 1.01 an an 
7 0.033 1.62 1.00 im is 1.01 an an 
8 0.430 0.n 0.00 217 1.68 la 0.n 0.n 
9 0.438 1.W a 1.67 218 1.17 034 an  
10 0.056 1.35 1.m 1.18 l a 0  1.01 a11 a n  
11 0.078 2.57 2.0 1.88 1.63 1.13 0.n 0.n 
12 0.094 1.46 226 1.46 1.m 1.16 0.n 0.n 

14 0.103 1.58 1.m 1.80 1 . a  1.03 a79 an 
15 0.120 1.62 201 233 1.44 1.14 0.62 0.n 
16 0.117 283 2 9  2.98 1 s  1.m am an  

FREOUENUES OF WIND WIEcTlONs AND ‘TRUE-AVERAGE WIND WEDS 

13 0.108 i.ae 243 243 1.62 121 am o.n 

WND MRECTlONS ARE NUMBERED COUNTERcLocKwlsE S T m  AT 1 FOR DUE NORTH 

W D  TOWARD FREQUENCY WlNO s p E E D s F o R E A C H S T ~ C U S S  
(M-/sEc) 

. A B C D E F G  

1 0.058 2.51 2s a 2 . ~ 3  219 0.88 an 
3 0.016 0.77 0.n 0.n 1.34 am 0.n an 
4 0.020 1.13 is 257 om an 0.n an 
2 0.029 1.m a00 1-67 186 1.52 an 0.n 

8 0.041 1.45 2.06 0.n 1.19 0 s  an an 
6 0.060 1.80 251 1.72 222 1.30 0.77 a n  
7 0.033 212 1.36 257 201 1.41 0.77 0.77 
8 0.030 0.n 0.00 a 1  223 1.75 0 . n  an 
10 0.056 241 3.10 2.82 2.82 1- 0&8 0.n 
9 0.438 2.m am 234 271 im iz an 
11 0.078 2s 2m zm 246 im an an 
I t  0.044 im s.m 247 273 1.n an 0.n 
13 0.108 2-63 2m 3 s  276 203 a79 an  
14 0.103 253 257 232 2.30 1.58 a02 an 
15 0.120 251 257 110 222 1.72 0.92 an 
16 0.117 2.97 288 3.19 280 2.27 0.86 an 

0 
1 ESTIMATED RAWONUCUDE -TK)NS 
O A R E A  NUCLIDE AIRCONCEN DRYDEPRATE WETOEPRATE GNDDEPRATE EFFm 
RATE 

WINDTOWARD DISTANCE 

0 

WIND DIRECTIONS ARE NUMBERU) C O U ~ K W l S E  STARTW AT 1 FOR DUE NORTH 

(PcI/W-3) (PcI/W..2/S) (pcI/-/s) (PalcMCyS) (PcI/S) 

(METERS) 

1 1625 Tn2m 6.56E-00 3.7ame 75oE-10 4 s -  2086+03 
1 1700 Tu230 6.08EOB 3.50EQB 7.16E-10 4- 2.oBE+03 
1 1800 Tu230 5.sE-00 3.18EOO 6.7s-10 3.as€o9 u)9E+03 
1 2OOO TH-230 4.61E48 2H49 6.W-10 3aEo9 2mE+03 
1 2200 TH-230 3.83E48 226E09 5.49E-10 2.81 Eo9 206E+03 
1 2500 Tu230 3.16E48 1 .a49 4.81E-10 23oE49 -+a3 
1 so00 T H - m  1 .08E48 6 Z - 1 0  234E-10 8.56E-10 2=+03 
2 1625 w230 4.31 E48 2 . e -  497E-10 29BE48 1.=+03 
2 1700 Tu230 3.99E.08 23oEo9 4.m-10 277E49 1.01E+03 
2 1800 m-230 3.62E48 208E09 4.47E-10 -49 l.OlE+W 
2 2000 TH-m 3.02E.08 1.74E09 4.01E-10 214€09 l.OlE+W 
2 2200 TH-230 251E08 1 . e -  3 .e -10  1.84E09 1.01 E+ W 
2 2500 TKPO 207E48 l.lQE49 3.1 QE-10 lSlE4Q l.mE+W 
2 soO0 TH-230 7.WE49 4.05E-10 1.54E-10 5 s - 1 0  9 .7s  + 02 
3 1625 TK230 3.31E48 1.91E49 331E-10 221Eo8 5.46E+02 
3 3.06E48 1.76E48 3.1(#-10 2mEa 



. .  . 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 

aooo 
2200 
2500 
woo 
1628 
1'200 
le00 
2ooo 
2200 
2KK) 
woo 
1625 
1700 
1800 
2ooo 
2200 
2500 
5400 
1625 
1'200 
1800 
2ooo 
2200 
2500 
so00 
1625 
1700 
1800 
2om 
2200 
2500 
5400 
lezS 
17W 
1800 
2Ooo 
2200 
2500 
5400 
1625 
1700 
1800 
2ooo 
2200 
2500 
5ooo 
1625 
1'200 
ls00 
aD00 
2200 
2500 
5400 
1625 
1700 
1600 
2ooo 
2200 
2500 
so00 
1625 
17W 
1800 
2mo 
22m 

2.3oEa 
1 .ea 
1 .ma 
622Eo8 
6.04Ea 
4.m- 
4 2 E a  
3.w- 
W E 4 8  
2.39E.08 
7mo8 
1 .aEm 
9.48€.08 
8.m- 
7.llEOB 
6.04EoB 
4.85€48 
1 . s o 8  
7.70€.08 
7.13Eo8 
6 . e -  
5.38EOB 
4.58EoB 
3.60Eo8 
123Eo8 
41oE08 
3.89E48 
3.szE48 
293E48 
249Eo8 
200E48 
6.66E- 
4.14E48 
3.83Eo8 
3.46Eo8 
-Eo8 
245E40 
1.97Eo8 
6.55E49 
3.61E48 
3.34E.08 
3.03E08 
252Eo8 
215E48 
1.73E48 
5.85E09 
7.56EoB 
7.cQE46 
W E 4 6  
527Eo8 
4.48EoB 
3.8oE.08 
l2OEOB 
1 .?9E47 
1 .@E47 
1 .=E47 
124EQI 
1 .WEQI 
8.46Eo8 
2TIE48 
2.32E47 
2.14E47 
1 .WE47 
1.61E47 
1SEQI 

1 s -  
1.13Eo8 
9mE-10 
ami-10 
-08 
2.6aEoo 
243Eo8 
2.01 Eo8 
1.71 H18 
137Eo8 
4 S - 1 0  
-08 
5.46€o8 
4.94€o8 
4.08E08 
3uKoO 
279608 
8.18E-10 
4.43Eo8 
4.10EOe 
3.72€09 

263E08 
212E08 
?.lo€-10 
242€00 
224Eo8 
203E08 
l.6E08 
1 .- 
1.15Eoo 
3.83510 - 
42oH18 
1- 
1- 
1.41600 
1.13Eo8 
a m - 1 0  
2oBEOo 
1 s -  
1 J4E-m 
1 . e o 8  
1 24E09 
o m - 1 0  
337E-10 
4.3sE09 
403E09 
86SEo8 
103E49 
250Ea 
2m49 
6 s - 1 0  
1 . a 0 8  
9.54E49 
-08 
7.14E08 
am49 
4 m 4 B  
1 s -  
1.34EoB 
123Eo8 
1.12EOB 
924E09 
?&Ea 

8-a 

267E-10 
2.42510 
212E.10 
1AlE-10 
4.43610 
4 s - 1 0  
3.M-10 
-10 
3.22610 
282E-10 
1.34610 
b27E-10 
?.ME-10 
7.42E-10 
6 . a - 1 0  
bOlE-10 
6.26€-10 
249E-10 
9.54E-10 
0.12E-10 

7.7lE-10 
6.m-10 
6.1 3E-10 
297E-10 
s23E-10 
4.m-10 
4 .n-10  
4 s - 1 0  
3.83E-10 
3 . s - 1 0  
1.63E-10 
4.37E-10 
4.17E-10 
s.a3€-10 

---- 3.52E-10 
3.19E-10 
2mE-10 
1.35€-10 
4.S-10 
4 .s-10  
4.m-10 

a a - 1 0  

ae-io 
3.3OE-10 
289E-10 
l.4lE-10 
7 m - 1 0  
7.51 E-10 
7mE-10 
-E-10 
5.X-10 
5.04E-10 
243E-10 
l = E G  
1.16E4B 
l.loE4B 
9.m-10 
8.86E-10 
7.76E-10 
3.66E-10 
1.50€4B 
1.43E08 
135E08 
12OE49 
l.oQEo8 



12 
12 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
1s 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 

1 
0 

0 

0 
0 
0 

1 
0 

1.1447 
3.6oEa 
u)#47 
lS47 
1 .tdE47 
1.4bE47 
1*47 
a01 E a  
51#a 
21- 
2 e 4 7  
1A3EQI 
1 . s 4 7  
139E47 
1 .oIE47 
h46E40 
1 .m47 
l M 4 7  
1 .WE47 
1 H 4 7  
1 .o(K47 
8.51E40 
288EoB 
124E47 
1.15E47 
1 .WE47 
6.71E-06 
7 . e -  
bm40 

zmoo 
1 s -  
1.llEOb 
1.01Ea 
8.3sEoo 
7.1#00 
S.foE00 
1- 
l a € O B ,  
1.lsEOe 
1 .=a 
8.74EEo8 
7.43E00 
5.mE00 
1 s -  
1X12Ea 
9.46E00 
8.58E00 
7.15E00 
6.09E00 
4 s o B  
1.6BE09 
7.1SE00 
6 . e -  
6.01 E40 
5.01Eoo 
4 m 0 9  
3.44E09 
1.1R00 

8 . ~ 1 0  
4.e-10 
1 .m€00 
1 .moo 
1.51Eoo 
1.36E00 
l a 0 0  
1 .moo 
6.loE-10 
1.82f00 
1 .re00 
1S;Koe 
1 .ME00 
1.32E08 
1.16E00 
6.52610 
l a -  
1SoEOe 
1 .ma 
1.- 
1.3SE00 
1 PIE00 
5ME-10 
1.40E40 
1 .ME00 
1-40 
1.13Eoe 
1.03EOo 
9.Q2E-10 
4.38E-10 

N W W W N W W  w s w ( R I v 6 s w  

itsis aiT3Eo5 0.113~06 a8~o~o6 ai=- ~ 2 t o o ~ o 6  oaxms  ~ 1 1 0 ~ 0 5  0.109~06 
im 0 . 1 6 ~ a  0.105~05 0805~- ai22Eo5 0 2 4 ~ 4 5  a i m 0 6  o . i a o ~ ~ b  QIOIEO~ 
1800 
2Ooo 
2200 
2500 
so00 

0.145E45 O.%lE08 0.728E06 0.111EoS W 4 5  0.170E46 0.S25E-S O S l l E o s  
0.121E45 0.793E46 0.605E06 0.919E06 0.187EO6 0.141Eob O.TIoE46 O.mE46 
0.1aE45 0.676Ea OJ15E46 0.781E06 0.15gEob 0.12oEo6 0.655E-06 0.644E46 
0.832E08 0.544E08 0.414EOB Q.627E46 0.12?€46 O m 4 6  0-46 0.518EG 
0284E06 0.185E06 Q137EQ6 01QIE06 0.41SE46 0.324€46 0.175€46 0.172E46 

S S S E S E E S E E  E N E N E N N E  

TABLES FOR EACH NUCUDE LISTING DOSES By ORGAN AN0 P A W A Y  AT UCH OWIRONMENTAL LOCATION 

ENVIRONMENTAL C O N E N T R A ~ S  AND INTAKE RATES BY MAN FOR NUCUM ARE WRITTEN 

DOSE SUMMARY TABLES AR€ PRINTED 
WowONG LEVELS ARE CALCUUTED FOR 

ARE OMlllED. 

UNFORMATTED ON UNIT 25. 

lF IT  Is H THE SOURCE 
C-r NAMES ARE HPUT 

436 3 .  c y: 



i '  
' *  "0 RADloAcTNE DECAY CONSTAM (PER MY) 0.2WE47 

0 PMRONMENTM DECAY C O N S T A N T - S W ~  MY) O.O00#+00 
0 fiNMR0N-M =CAY CONSTANT-WATER MY) O.O000€+00 
0 A-E 
0.#X)(#a 
0 
0.18OoEa 
0 
0.630OEa 

0 
035OoEU3 

0 0rUPTAKE~K)N~m 02mOE43 
0 01 UPTAKE W E S m  0-43 
0 p - = o  0.100#+01 
0 s o u I B I ~ c u s s  Y 
0 DOSEcopNERsK)eJFAcToRs 
O O R G A N  HHAUTK)N INGESTION SU8MERSK)NHM ~ ~ D B O S U R E  SVBMERSK)NtN 
WATER 

(REMS/MICROCUWE)(REMS/MICROCUWE) (REMSCUBC CM/ (RRASSQUARE CM/ (WMSUJW 
w/ 

OF ANIMAL'S W L Y  WAKE OF N u c U o E W  APPEARS IN W L OF MILK ( M Y S N  

FRACTION OF ANIMAL'S DAlLY INTAKE OF NucuDEWHlCHAPPEARs IN W KO OF FLESH (MYS/KQ) 

C0NcEHTRATK)N FACTOR FOR UPTAKE OF^ W 8011FOR PA8TuFIEAND FoRkoE 

ON PcI/KQ D R Y w w H l  PER Pclm Dcty 8oL) 
C@JCWlWm FACT- FOR UPTUQ OF m FROM 8011 BY ED18LE PARTS OF CROPS 

(UJ PcI/KQWElwuoHT PER m/KQ DRY 504 

MICROCUWEW M-* -E* 
0 

WBODY 0.262E+03 0.548E+00 0.176E+00 QltGQ3 O.UlE43 
RMAR 0259E + 03 O.lQIE+ 01 0.116€+00 0.115Eo3 0291E43 
ENDOST 0.322E+W 0.133€+a2 0274€+00 Q n l E 0 3  0.666E43 
THYROID 0.636E+00 0-42 -+Oo -43 0.581 €43 
BREAST 0.636E+00 02S2E42 0.384€+00 4380603 0.Q62E43 
*PUL* 0.111E+W 0-42 0.162€+00 0.180EQ3 0.404EU3 
SWALL 0.646E+00 0.681E42 0.13E+00 0.137E43 0346E43 
IHT WALL o.t#K+00 0.999E01 0.132€+00 0.131E43 0.331E43 
LNER 0.547E+Ol 0218Eo1 0.144E+Oo 0.1-43 0362HX3 
PANCREAS 0.647E+00 0258E-m aio6E+oo 0.101Ea QltwEo3 
MDNEYS 0.647E+00 025BE02 a l a + # )  0.15OE43 Q38oE43 

1 
0 -  A 1 R c o N c E N T R A T K ) N G R o u N D ~ ~  WGESllONiNfTAKE BJHAUTKM 
INTAKE 

coNcpcTRAm A#) MAKE RATES WR fKP0 

(ar=s/~sK:MmFp (cucpEs/-METER) (pcr/vuR) 0 
DIRECTION OISTANCE 

(M=Ew 
0 

1 1825 0-656E-13 0.143EoB Q7SlE+03 0.527€+03 
1 1700 0608E-13 o.133€46 obg9E+a3 0.488E+03 
1 le00 0.552E-13 0.122EOB -+a3 0.443E+W 

OJIDE+M 1 2ooo 0.461 E-1 3 0.103EOB o.s4oE+03 
1 2200 0 . e - 1 3  0-a 0.466E+W 0315E+03 
1 2500 0316E-13 0.727E# 0382E+M 0254E+03 
1 so00 0.10BE-13 0 2 7 0 E a  0.1-+03 0888E+a2 
2 1625 0.431E-13 093oEO8 0.403€+03 036€+03 
2 1700 0.3S9E-13 om4Eoo 0.498E+03 -+03 
2 le00 0362E-13 0.m- Q4lSE+Q3 02!3lE+03 
2 aooo O.--13 a- 0354E+W 0242E+W 
2 2200 O m - 1 3  0.- 0.306€+03 0206E+03 
2 2500 O m - 1 3  O.+nEog 0250€+03 0.166€+03 
2 5ooo 0.W-14 Q17sEoe O.Q25€+@ 0.564E+a2 
3 1625 0331E-13 a1o6E- Q371E+W 0266E+W 
3 1 m  0306E-13 Qt956Eo9 0.344E+03 0246E+03 
3 1800 O m - 1 3  oS7E4B 0.314€+03 02?3E+03 
3 2ooo O e - 1 3  O-# O H + W  0.1SsE+a3 
3 2200 0.196E-13 0.432€09 o m + w  0.157E+03 
3 2500 0.1 57E-13 0.353E4B 0.185E+w 0.126€+03 

0.105Ea 0.5ME+03 0.405E+ 03 
4 1700 0 . s - 1 3  0- - Od15E+W - 0.374E+03 

3 5Ooo 0.522E-14 0.1 ma 0.665E+W 0.41S€+a2 
4 1625 0.W-13 
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2020 

4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
0 
0 
0 
9 
9 
0 
9 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 ':- 

le00 
Po0 
ploo 
2sQo 
so00 
1625 
1700 
1800 
Po0 
2200 
2500 
so00 
1625 
1700 
1800 
Po0 
2200 
2500 
#Kx) 
1625 
1700 
1800 
2ooo 
2200 
2soo 
XXK) 
1625 
1700 
le00 
2Ooo 
2200 
2500 
5ooo 
1825 
1700 
1- 
2ooo 
2200 
2500 
5ooo 
1625 
1700 
1800 
2ooo 
2200 
2500 
so00 
1625 
1700 
1800 
2om 
2200 
2500 
so00 
1625 
1700 
1800 
2ooo 
2200 
2500 
so00 
1625 
1700 [#$ 

0 . a - 1 3  
0.3Wi-13 
O m 1 3  
o s 1 3  
0.-14 
0.1mE-12 
0.Q18E-13 
0.857E-13 
0.71 1 E-13 
0.m4E-13 
0.W-13 
0.1596-13 
0 . a - 1 3  
O.713E-13 
0.646€-13 
0.538E-13 
0.158E-13 
0.3BBE-13 
0.123E-13 
0.4aE-13 
0 s - 1 3  
0.-13 
0 s - 1 3  
024SE-13 
0.200513 
0.66BE-14 
0.4 1 6 1  3 
0.383E-13 
0.W-13 
0288E-13 
0245€-13 
0.1-13 . 
0.65S14 
0.361E-13 
0.334E-13 
0.-13 
0252E-13 
0215513 
0.173E-13 
0.585E-14 
0.7s-13 
Q7OOE-13 
0.634E-13 
O.SZ?E-13 
0.W-13 
0 . e - 1 3  
0.120E-13 
QltsE-12 
0.16BE-12 
0.1soE-12 
0.124E-12 
0.105E-12 
O m - 1 3  
0.277E-13 
0232E-12 
0214E-12 
0.194812 
0.161E-12 
0.1s-12 
0.1 1oE-12 
0.360513 
0.209E-12 
O.lQ3E-12 
0.17s-12 
0.14s-12 

Q8OlEoO 
O.Ic7EOo 
o#lHIo 
0.522EoO 
0.1 m€Oo 
Q212EQb 
QtWlE.00 
q17E48 
0.1WEa 
O.12E-a 
0.1OaEa 
0.3mE40 
0.1tOEa 
O . l s l E 4 a  
0.144E40 
ala40 
0.106€a 
0.862EoO 
0.318E08 
0.- 
O.WE40 
0.188E08 
O.ds5EoO 
0.513EQO 
0.470649 
O.ltzE00 
0.8mE4Q 
0-08 
0.- 
O m 4 0  
Q546Eoo 
a44E48 
Q l W .  

0 . 7 ~  
amme 
O j 7 3 E O o  
0.4%€08 
0.406E40 
0.151E08 
0. l e a  
O.151EOe 
0.137E-06 
0.1 16606 
as95Eo8 
0.s13Ea 
Q201EQB 
OrwEoB 
0-48 
0.307Ea 
0256€48 
0219Ea 
0.170Ea 
0.618E09 
0.469E08 
0.435Ea 
0.395€48 
0.330Ea 
0282EOB 
0-a 
0.7QSE08 
0.432Ea 
0.401EQB 
0 . e -  
0 . w -  

atoTEoB 

0.339E+03 
0281E+03 
O Z S E + O O  
0.102E+aa 
0.632€+@ 
0.&?3€+03 
0.781 E +a3 
0.68SE+aO 
0.611E+Q3 
O.uIsE+03 
0 .309€+~ 
O.l28E+W 
0.618E+03 
O . V 2 € + 0 3  
o.s1oE+03 
0.432€+03 
0.367E+03 
0296€+03 
O S O E + @  
0.337€+03 
0312E+03 
0.203E+03 
0235E+03 
0.2oOE+O3 
0.161E+ 43 
0.535E+OP 
0.332fi+03 
0.307E+03 
0270E+03 
0231E+03 
0.197E +03 
0.150€+43 
O.S26€+op 
0-+03 
Q268E+03 
0243€+03 
Odo3E+O3 
0.173€+43 
0.1395+43 
0.4ToE + (Iz 
0.607€+43 
0.562€+03 
0.509E+03 
0.423Et03 
0360E+43 
02BgE+43 
0.962E+@ 
0.144€+04 
0.133€+04 
0.120€+04 
0 m + 4 3  
0647E+43 
0.67QE + 43 
0222E+03 
0.1WE + 04 
0.172E+04 
0.156E+04 
O . l 2 9 E + 0 4  
0.1 lOE+ 04 
0.8TgE+ 03 
0289E+03 
0.160E+W 
0.155E+04 
O.l4oE+04 
0.116€+04 
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- -  
J c: !Oh' 9 , .  

13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 

0.113E-12 
0.981613 
0.33#-13 
0.218E-12 
o--12 
0.18s-12 
o.152E-12 
0.12oE.12 
QlW-12 
0.348513 
0.170€-12 
0.164E-12 
0.14E-12 
O.124E-12 
0.106E-12 
0.851E-13 
0288E.13 
0.124E-12 
0.1 1s-12 
0.104E-12 
0.871E-13 
0.742613 
0.S7E-13 

0.1S8E+oI 
O.l12E+oI 
o=+w 
Oaa€+oI 
022lE+oI 
OaOlE+Ol 
O.lmE+oI 
O.la€+oI 
0.118E+oI 
0.4a€+W 
O201E+oI 
Q18?E+O4 
O.llOE+oI 
0.144E+oI 
0.124€+04 
O.lOlE+W 
0.372E+W 
0.142E+oI 
0.132E+oI 
O.l21E+OI 
0.102E+OI 
o.m0E+w 
0.71oE + W 

! 

so00 0 s - 1 3  QsoTHlo 0286E+w Ql63E+W 
0 MRECfK)NS ARE NUMBEREO STARTING AT 1 FOR DUE NORlH 
1 PERCENT O F W  BOOY DOSE BY EACH PATWAY 
0 NVCUDE PATWAY DosE(REMS) PERCENT OF TOTAL PERCPCT OF DOSE F#w ALL NUCLIDES 
0 

TH-230 SUBMUR 0.3581E-09 0.00 100.00 
SURFACE 0.7148~06 0.00 100.00 
SWIMMHQ 0XKK)oEtW 0.00 0.00 
WHAL o.u)8oEtm 99.72 100.00 
NGES'T. 0.1349EQ2 028 loa00 
vEoEl. 0.1s48E-m * 0 2 8  98s 

1 
0 
0 

1 
0 
0 

1 
0 
0 

W E N  0.1813HWI 0.00 0.01 
YBK 0.mSma *a00 0.06 
PERCENTOFRMAR DOSEBYEACHPATHWAV 
PATHWAY DOSE(REMS) PERCPCT OF TOTAL PERCENT o f  DOSE FROM W NUCLIDES 

SUBMAIR -49 0.00 100.00 
SURFACE 0.4716Ea a00 100.00 
SWIMMING 0.0000E+00 0.00 0.00 
HHAL 0.4624E t 00 W.46 100.00 
INGEST. 0-42 0.54 100.00 
W E T .  02833E02 *os4 *99m 
MEAT 0.3734E06 0.00 0.01 
MILK ai538Eo6 0.00 0.06 
pERcpcTOFplDosT DOSEBYEACHPATifWAY 
PATHWAY OOSE(REMS) P€RCENT OF TOTAL PERCENT OF DOSE FROM W NUCLIDES 

SUBMAIR 05511E09 0.00 100.00 
SURFACE 0.1 112€05 0.00 100.00 

HHAL O . S m E + O l  99.46 100.00 
INGEST. 03275E01 0.54 100.00 

VEGET. -41 0 s  99m 
MEAT 0.4642E45 0.00 0.01 
M U  0.1011E-04 a om 0.06 
PERCENTOFTHYROID OOSEBYEK'MPATHWAY 
PATHWAY D O S E W )  PERCENT OF TOTAL PERCENT OF OOSE FWM W NUCLIDES 

SUBMAIR 0.4800Ed9 0.00 100.00 

SWIMMING OxK#oE+00 0.00 0.00 

SURFACE 0.9581 E a  0.08 100.00 
SWIMMING 0.0000E+00 0.00 0.00 
HHAL 0.1 1sSE42 99.40 -loQoo 439 



2020 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

NUCUDE 

Tu230 

NUCUOE 

Tu230 

NUCtlDE 

8UBMAIR 0.t#1oEoo 0.00 loQ00 
SURFACE O.lssow6 0.19 loa00 
SWIMMINO 0.oo#K+00 0.00 m 
WUL 0.1 1 8 6 E e  98.3 100.00 
WEST. 0.620SO6 0.52 100.00 

MEAT 0.- 0.00 0.01 
MILK 0.3621 E a  0.00 * o m  
P€RCENlOF.puL* 0 0 S E B Y E K ; H P A M A Y  
PATHWAY DOSE-) P€RCENl ff TOTAL m N T  OF OOSE FROM AU NUCUDES 

SUBMNR 0.3283Ea 0.00 100.00 

VEGET. 0.6201EOa 0.52 98.93 

SURFACE 0.6353€a 0.00 lO0.00 
SWlMMlNG 0.0000E+00 0.00 0.00 
HHAL 02067€+01 100.00 loQ00 

VEGET. 0.6203E05 0.00 *sa93 
MEAT 0.0790E- 0.00 0.01 
MILK 0.=a 0.00 0.06 
PERCENT Of S WALL DOSE BY EACH P A M A Y  
PATHWAY -(REMS) PERCplT ff TOTAL PERCEHT OF DOSE FROM ML NUCLIDES 

HGEST. 0.62CSE05 0.00 ioom 

SUBMAJR 0281aEOO om 100.00 
SURFACE 0.560Ma 0.06 100.00 
SWIMMING 0.0000E+00 0.00 om 
HHAL 0.1203€42 08.m loa00 
WGEST. 0.1-44 1.34 ##Q) 
WET. 0.1- 159 - _ * a e S  
MEAT n3111ylklll *Qoo - - - a m  

MILK 0 . m -  om * o m  
PERCENT OF INT W W  DOSE BY EA[=H PATHWAY 
PATHWAY DOSE(REMS) PERCENT OF TOTAL PORCENT OF DOSE FROM ALL NUCUDES 

SUBMAIR 02606E48 0.00 100.00 
SURFACE 0.5361 E46 0.03 100.00 
SWIMMING 0.0000E+00 0.00 0.00 
INHAL 0.1 -E42 84.10 100.00 
INGEST. 02461E-a 15.07 loQ00 

VEGET. 02-a  15.06 *99m 
MEAT 0.34BE47 *om ' 0.01 
MILK 0.1436Ea 0.01 0.06 
PERCPCTOFLNER DOSEBYEACHPATHWAY 
P A M A Y  DOSE(REMS) PERC€Nl OF TUTM P€RENl OF DOSE ML NUCUOES 

SUBMAIR 02934E-09 0.00 100.00 
SURFACE 0.5858E46 0.01 loom 
SWIMMING 0.0000E+00 0.00 0.00 
INHAL 0.1018EO1 89.47 100.00 
INGEST. 0.5375EW 0.53 100.00 

VEGET. 0.5371EW 0.52 *9983 
MEAT 0.7619E48 0.00 0.01 
MILK 0.3137€47 0.00 0.06 
PERCENT OF PANCREAS DOSE BY EACH PATHWAY 
PATHWAY DOSE(REMS) PERCENT OF TOTAL PERCENT OF DOSE FROM W NUCUDES 

SUBM AIR 0.2139E-09 0.00 100.00 
SURFACE 0.4-06 0.04 100.00 
SWlMMING 0.0000E+00 0.00 a00 440  



1 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

WWA 0.1204EQZ 88.44 100.00 
WEST. 0.- 062 100.00 

*GET. 0.6351E46 om -88m 
MEAT 0- 0.00 om 
MILK 0-40 *om om 
PERCENT OF m m s  DOSE BY EACH PAMAY 

NUCLIDE- P A M A Y  DOSE-) WTofAl PERCENT OF DOSE FROM AU N U D E S  

m230 8u8MwI 0.3084HR 0.00 1- 
SURFACE Ob156Mb 0.a loom 
SWIMMINQ 0.0000Et00 0.00 om 
PMAL 0.1- 98.42 loQ00 
INGEST. 0 . M -  0.82 loa00 

VEGET. 0.6361Eo6 a82 -88s 
MEAT 0..gooBEoo 0.00 0.01 
MUJc 0.3700€48 0.00 *am 

CONTRBunoNOFMPOSUFIEWO€STOWedoy 
EXPOSURE MOOE m-0 PtRCENT OF TOTAL DOSE 

SUBM AIR 0.SS81EoO o#KK) 
SURF ACE 0.7148E46 0-1 
SWlMMlNG 0.1OOOE-24 OXKKK) 
W H K .  0.488oEt00 98.7241 
INGEST. a1349Ee 0- 
MGET. T11348EQ2 02756 
MEAT w.1913Em 0 . m  
MILK P.T8TsEm 0.ooaz 

COMRlBUnONOFMPOSWIEMOMSTORMAR DOSES 
EXPOSURE MODE A N N W - m w  PERCENT OF TOTAL DOSE 

SUBM AIR OPsZEOO 0.0000 
SURFACE 0.4716€- o m 1  
SWlMMlNG 0.10ooE-24 0.- 
INHAL 0.4824€+00 99.4561 
INGEST. 0263SXQ 0.5432 

M O R .  Qzs3sEe 0- 
MEAT 9.37Sf30 O m 0 1  
MILK -1- * Q o o o s  

__ 
~ ~ O F M P O S L R I E M O O E S T O P ( D O S I  DOSES, 

DBOSURE M O M  --(FIEMs1 ptRcpcTOFTOTALDOSE 
SUBM AIR 0.5571EO8 0.oooo 
SURFACE a1112Eob 0- 
SWlMMlNG 0.1oooE-24 OXKKK) 
INHAL O.S397E+Ol 98.- 
INGEST. 0.32T5EoI 0.5431 
MGET. 9.3273EOl 0.5427 
MEAT 0.4642E05 o.Ooo1 
MILK P.1911 E44 0.0043 

C O H T W B U T I O N O F ~ M O O E S T O T H Y R O U )  DOSES 

SUBM AIR 0.4aooEa QaQQo 
SURFACE QoselEoS QOBCW 
SWlMMlNG QlOOOE-24 aoooo 
HHAL 0.1185Ee m a w  
INGEST. 0.6205E05 0.5207 
MGEI.  9.8201 Eo5 
MEAT 9.8795Ea om1 
MILK 93623EOB 0.0043 

COMRlBUflONffDBOSUREMODESTOBREAST DOSES 

SUBM AIR 0.7809EQ8 o.ooo1 
SURFACE 0.1559E05 0.1341 
SWlMMlNG 0.1 OOOE-24 O.oo00 
I N W  0.1185E02 m.3488 
INGEST. 0.6205E05 0.5204 

MGET. 9.6201 E05 o m 1  

M P O S U R E  MOM ANNUALDOSEmw PERCENT OF TOTK DOSE 

M P O S U R E  MODE ANNUAL DOSE(REMS) PERC€NT Of TOTAL DOSE 

. MEAT 

Q i - b  
Q.8795E4Q om01 4 4 1  



2020 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 

MILK 

EXPOSURE MODE 
SUBM U R  
SURFACE 
SWlMMtNQ 
WHAL 
HQEST. 

MGET. 
MEAT 
MILK 

MposufUi MODE 
SUBMAIR 
suRFA# 
SWlMMlNQ 

INGEST. 
EGO. 
MEAT 
MILK 

m w  

EXPOSURE MODE 
SUBM AIR 
SURFACE 
SWlMMlNG 
HHAL 
INGEST. 
MGm. 
MEAT 
MILK 

MPOSURE MODE 
SUBM AIR 
SURFACE 
SWIMMING 
INHAL 
INGEST. 

MGET. 
MEAT 
MILK 

442 



0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 ’  
ONUCUDE WBOOY 
mmm 

ENDOST 0.6u30€ + 01 
THYROID O.llQ2E02 
BR€AsT 0.llOzEOQ 
.puce 02067€+01 
8 W U  0.121#42 
PCT WML 0.1w1m 
LNER 0.1 OPlEOl 
PANCFWS a121lE42 
KIDNEYS : 0.1211EOQ 

C O N T w B u I o R s 7 O ~ o o s E S  

I 

pE#;pcI 
RMAR ENDOST TwMIo(D -1 .pII1* SWML M W A U  LNER PANCREAS 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.-+00 
0.485#+00 
0.- + 01 
0.1 1oQE42 
a1 1-42 

02067€+01 
0.1219E42 
0.1551E42 

0.1024EOl 
0.121 1EOz 
0.1211E02 

COLuMNm 
12 10 

12 10 
12 10 

12 10 

12 . 10 
12 10 
12 10 

12 10 

12 10 
12 10 
12 10 

4 4’3 



All Buildings 

Uranium-233 
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4 4 6  



' -1 : j ,. -. 

11 
0 

0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

1 
0 

0 

1 
0 
0 
0 
0 

1 
0 
0 

0 

AVERAGE AIR TEMPERATURE @EO K) a . 0  
AVERAGE VERTICAL TEMPERATURE G W  OF THE AIR (DE0 K/MOEQ 

Ihl STABILITY CUSS E 0.0728 
W STAglLITY CUSS F 0.1080 
H STABILITY CUSS G 0.1466 

WNFU RATE (CM/YEM) la200 
HaGHT OF UD (METERS) loo0 
NUMBER OF STACKS IN THE PUNT 1 

STACK INFORMATON- 

STACK NUMBER 
1 2 3 4  5 6  

HffiHT (METERS) O.oo00 
DLAMETER (MRERS) 0 . m  
EFFLUENT VELOCITY (METERS/SEC) O.oo00 
RATE OF HEAT EMISSION (WJSECCWJD) O.OOE+OO 

RELEASE RATES FOR RMK)NucUDES 
STACK NlJClJD€ w RATE 

( C U w E s m  

1 U233 O412E + 01 
PLUME DEPLETION AND DE#)GITK)N PAMMlERS 

m GRAMTATOW DEpoSmoN Mxxm SCAMNOW EFFE- DECAY CONSTANT 
F U  VELOCITY OoEmClprr HPUJME 
(METERS/SEC) (MREWSEC) (1/EC) (PER DAY) 

U233 O.OO0 O.OO058 0.341 E45 O.OOO€+oO 
FEOUENCY OF ATMOSPHERK: STABlurY CLASSES FOR EACH MRHSTW 

SECTOR FRACTION OF TIME IN EACH STASUJ'IY CUSS 
A 0 C D E F G 

1 
2 
3 
4 
5 
6 
7 .  
8 
9 
10 
11 
12 
13 
14 
15 
16 

0.0084 
0.0171 
0.0101 
0.0404 
0.0318 
0.0705 
0.0398 
0.0163 
0.0392 
0.0321 
0.0188 
0.0157 
0.0439 
0.0413 
0.031 1 
0.0446 

0.0055 0.0224 0.3792 0.4551 0.0928 0.0366 
O.oo00 0.0342 0.3576 0.4263 0.1136 0.0612 
0.0209 0.0310 0.3919 0.3192 0.0929 0.1340 
0.0245 O.Oo80 0.3575 02U1 0.1363 0.1072 
0.0279 0.0240 02989 0- 0.1076 02071 
0.0108 0.0514 0.4737 0.2692 0.0650 0.0595 
0.0149 0.0498 0.5888 0- 0.0298 0.0682 
o.oo00 0.0431 0.5458 02585 0.0488 0.0866 
0.0173 0.0347 0.5479 02693 0.0523 0.0392 
0.- 0.0641 0.4973 0.1871 0.0937 0.0819 
0.0375 0.0625 03270 01292 0.1104 02146 
0.01s 0.0190 02887 0.2958 0.1391 02261 
0.0257 0.0363 0.2900 0.3187 0.1465 0.1390 
0.0208 0.0445. 02368 0.3291 0.1892 0.1383 
0.0191 0.0502 o a 0 5  0.4527 0.0988 0 . m  
0.0265 0.0418 0.3585 0.4045 0.0823 0.0419 

FREQUENCIES OF WIND DlRECTloNS AND RECIPROCAL-AVERAGED WlND SPEEDS 

WlND TOWARD FFIEOUENCY WlND SPEEDS FOR EACH STABILITY CLASS 
(MRERS/SEC) 

A B C O E F G  

447 



2020 
0 

1 0.- 261 131 200 1.m 1.49 om1 o.n 
2 0.m 1.u 0.00 1.10 im im 0.n o.n 
3 0.016 0.77 an o.n am om 0.n an 
4 0.020 0.89 1.00 257 0.84 0.77 0.77 0.77 
6 0.041 1.06 132 0.n 1.07 om 0.n 0.n 
6 0.060 1.14 257 1.16 1.52 141 0.77 0.77 
7 0.033 t m  im im is im o.n an  
8 O m  an 0.00 2.11 im iao 0.11 an  
10 0.056 1 s  1.98 1.a im im om1 0.77 
9 0.038 1.M 286 1.67 218 1.17 0.04 0.n 

11 0.070 257 2.43 1.88 1- 1.13 0.n 0.n 
12 0.094 1.46 2.25 1.46 130 1.16 0.77 0.n 
13 0.108 1.m 243 243 1 g  121 0.78 0.n 
14 0.103 1 s  1.08 1.m 1.30 1.w 0.79 0.77 
15 0.120 1.82 201 293 1.44 1.14 0.82 0.77 
16 0.117 263 249 2m 1.m 1.m om an 

0 
1 FREQUENCIES OF WIND MRECTlONS AND WIND SPEEDS 
0 
0 WIND TOWARD FREOUENCV WwDsPEEDsFmEAcH STABlurycLAss 

0 A B C D E F G  
0 

WIND DIRECTIONS ARE NUMBERED  COUNT^ 8TARMo AT 1 FOR WE NoFITH 

(Mm/=c) 

1 0.058 2.57 257 235 2.83 219 0.00 0.77 

3 0.016 0.n an 0.n 1 s  Q.% 0.n 0.77 
4 0.020 1.13 136 2.57 W 0.n 0 . n  0.77 
5 0.041 1 . 4  2.06 0.n 1.49 0s 0.n an 
6 0.060 1.60 257 1.72 222 138 0.n 0.n 
7 0.033 212 1 s  251 2.01 1.41 0.n 0.n 
8 0.030 an  om ai 223 1.7s 0.n an 
0 0.038 2% m2 2.34 211 1.67 la an 
10 0.056 241 a10 2.s 2.e 1 s  om an 

0.078 2s7 2.78 263 246 1.65 0.n an 
0.094 1 m  3m 247 2f9 1.n an an 

11 
12 
13 0.108 263 289 3.51 276 203 0.79 an 
14 0.103 2-53 257 2.32 239 158 0.02 0.n 
15 0.120 251 2.57 3.10 222 1.72 0 s  0.77 
16 0.1 17 297 286 3.19 280 227 0- 0.R 

2 0.- 1.08 0.00 1.m im 1 s  0.n 0.77 

0 
1 ESTIMATED RADIONUCUDE CONCPCTRATlONS 
Q A R E A  NUCUDE AIRCONCEN DRVDEPRATE WETOEPRATE GNDDEPRATE ERREL 
RATE 

WINDTOWARD DISTANCE 

0 

WIND DlREcnoNS ARE NUMBERED COUMERcLocKwlsE STARTING AT 1 #)A DUE NOfTTH 

(pcI/cM-a (pcI/m-/s) (pa/m-/s) (pcI/cM-/s) (PcI/S) 

(METERS) 

1 162s u233 =E47 1 S 4 0  m a  155Eo8 7.1=+03 
1 1100 u233 209E47 1.20€- 246Ea 1 .e40 7.1=+03 
1 1800 u233 1 .WE47 1.09E40 % S o 9  1 s -  1.16fE+03 
1 a o o  u233 1.58E47 9.1oEa 2oeE4e 1.12Eoe 7.14€+03 
1 2200 u233 1 .%E47 7.76€08 1.88€4@ QH4B 7.13E+W 
1 2500 u233 1 .WE47 625E-09 1 .e49 701E49 7.11E+03 
1 so00 u233 3.71 E48 214E08 ammo -09 6SsE+03 
2 162s u233 1 .ME47 BSlE09 1.71 Eo9 1- 3 . 4 s  + 03 
2 1100 u233 137E47 788Eog lS3Eog 951E49 3.48E+03 
2 1800 u233 124E47 7.lSEOe 1 X 4 Q  3.48E+03 
2 2Ooo u233 1 .ME47 597E08 138Eo8 7 x 0 8  3.46E+03 
2 2200 u233 &WE48 5.W- 1 s -  6.33E08 3.46E + 03 
2 2500 u233 7.11E48 4.09E-09 1 .Ma 5.19Eo9 3.44E + 03 
2 so00 urn 2.41 E48  1.39E-09 5 s - 1 0  132Eo9 3.34E+03 
3 1625 u233 1.14E47 654E09 1.14Ea 7BBEOo 1.87€+03 
3 1100 1 .WE47 6.05EUB 1X1BEOO 7.14EOo 1.87€+03 

6.5oEo9 1 m + w  448.. 3 leso& f.>U233 9.52E08 5.4BE-09 1 E 4 9  
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1625 
1'700 
1800 
2m 
2200 
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so00 
1625 
1'700 
1800 
2Ooo 
2200 
2500 
5ooo 
1625 
1'700 
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2ooo 
2200 
2500 
so00 
1625 
1100 
le00 
2ooo 
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so00 
1625 
1100 
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so00 
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2Ooo 
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u.239 
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U23s 
u233 
u233 
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U233 
U233 
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U233 
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U233 
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u-233 
U233 
lJ-233 
u233 
U233 
U233 
U233 
u233 
U233 
U233 
u233 
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U-233 
U233 
U233 
U233 
U-233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
u-233 
U233 
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U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 
U-233 
u.233 
U233 
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1 .e47 
1 .=47 
1.- 
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1-w-7 
biome 
2- 
3.- 
32Sm 
W47 
244E-m 
2QIHn 
1.68607 

2- 
2uHR 
-47 
1BsEQI 
157E47 
126€-0? 
423E48 
1.14Em 
l S 4 7  
121Em 
1.01E47 

8.88E48 
22sEa 
1.42s07 
l S l E 4 7  
l.loE47 
0- 

6.76E48 
W E 0 8  
1 24Em 
l . l s O ?  
1 N E 4 7  

7.30E.08 
W E 4 8  
201 E48 
26#;07 
21oE47 
21aEm 
l a l E 4 7  
1.54Em 
124EQ7 
4.11EO 
6.16E47 
5.69Em 
5.15Em 
426Em 
3.62Em 
290E47 
9.m- 
?.%E47 
7.36Em 
6.66EQI 
5.51 E47 
468E07 

asBEoB 

a 4 i w  

amme 
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&WE00 
3.llE00 
1.Q3E4Q 
0.06E00 
021E00 
833€00 
8.01 E00 
SbTE00 
4.72E00 
l.ME00 
203Ea 
1.87Ea 
1 .e48 
1.4oE08 
l.loE48 
0.50E00 
3.15E00 
1 .ea 
1.41E48 
lzeE48 
1 .OBEO8 
9.04E08 
727E00 
2.44E00 
8.3oEoo 
7.68E00 
6.06E08 
S.toEo9 
4 . e -  
3.96Eo9 
1.32E09 
8.1'IEoo 
7.56E00 
6.85E09 
Q89E08 
4.84EoB 
3.89E00 
12QEo8 
7.13EOO 
6.8oE00 
S g s E 0 0  
4 . e -  
4 s -  
3.4s- 
1.16E00 
1.w- 
1 .ma 
1 s -  
1 .ME- 
8.85EOB 
l . l lE09 
237E09 
3.55E46 
328E48 
296E48 
215EQB 
2.OBEoB 
1 .ma 
5.47E09 
4.58EOe 
424E48 
3.83E48 
3.1 ?E48 
2TOEOB 

0.1R.10 
83oE.10 
72M-10 

ldzE00 
1 .a00 
1.36E00 
112E00 
l . t lE00 
0.m-10 
4 s - 1 0  
2M00 
271E00 
256E-m 
-08 
2oBEoo 
lblEOO 

USE00 
3.13E00 
295Eoo 
2 . e -  
24oEoo 
2.1oEa 
1.02E00 
1 .?QEoo 
1.71E- 
1.62E49 
1 . e 4 9  
1.31 E49 
l.lSE49 
5 .s -10  
1-49 
1 .we 
lSE40 

- ~ 1.2lE-m 
l.loE49 
0.61E-10 
4.M-10 
1 s -  
1.48E49 
139E49 
125EoO 
1.13E49 
9.$3E-10 
484E-10 
27oE4e 
258Eo9 
243E09 
218E49 
IS7E49 
1.73E09 
a34E-10 
4.19E49 
4.ooE49 
3.76E49 
3.36E49 
3.04E49 
266E49 
la6E49 
5.17E49 
4 E 4 9  
4.63E49 
4.14Eo9 
3.fSEQB 

a 4 m 0  

asmo 

5.47- 
4.foEOo 
3 M E 0 0  
13BE00 
1.1bEa 
1X l lEa  
Q.mE49 
8.13€4@ 
6#Koo 
5.68E00 
2.01 E00 
231 E48 
2 1 4 E a  
1 S a  
1-46 
1 .ea 
1.14E08 
4.01 E00 
1 H 4 8  
1 .ma 
l s rE46  
1.33EoB 
1.14Ea 
9.38Ea 
3 . e -  
1.01 E46 
0.40E09 
8.51Eo9 
724E09 
824E08 
511E49 
1 Q7E09 
0.m- 
BBQtEa  
a.2Ea 
b9oEo9 
534E09 
4 e 0 9  
1 .ma 
am- 
am- 
?.37€09 
624E09 
5.38Ea 
4 . e -  
1 .WE49 
1 .?6€08 
1 .ME48 
1 .WE48 
1 S 4 6  
1 .OEa 

32oE09 
3.96E48 
3 . e -  
3.34E48 
2TgEoB 
2 3 9 E a  
1.94E46 
6.73E09 
5.1 OEOB 
4.73E48 
429E08 
558E08 
am08 

1.=+03 
1.85€+03 
1.84E+03 
1.77E+03 
2=+03 
233€+03 
232E+03 
23lE+03 
2=+03 
2 a E + 0 3  
218E+03 
4.79€+03 
4.7#€+03 
4.nE t 03 
4.n€+03 
4.72€+03 
4.70€+03 
4.47E + 03 
7.40€+03 
7=+03 
75+m 
7.35€+03 
7.34E+03 
?325+03 
7.13Etw 
4.oBE+Q3 
4.05E+03 
4.05E+03 
4mE+03 
4.03E+03 
4.02E+03 
bQlE+03 

3.7E409 
3 . 7 0 € + ~  
s.68E*oa - 
368E+03 
m+03 
357Et03 
4.68Et03 
4.68E+03 
4.67€+03 
4.66E+03 
4.8sEt03 
4.64E + 03 
4.5!5E+03 
6.85€+03 
BBsE+03 
M + 0 3  
&81E+03 
81KKt03 
6.78Et03 
6.60€+03 
93oEtm 
92BE+w 
926E+03 
920€+03 
9.18E+a3 
9.14E t 03 
8.76E t 03 
l . l lE+W 
l.loE+o4 
1.1oEtw 
1.0QEtM 

am+= 

4 4Y+w 
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12 
12 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
1s 
1s 
16 
16 
16 
16 
16 
16 
16 

1 
0 

0 

0 
0 
0 

1 
0 

am 
boo0 
l a  
1700 
le00 
2cKy) 
2200 
2xK) 
woo 
1625 
1700 
1800 
1ooo 
2200 
2500 
XKK) 
1625 
l7W 
1- 
1ooo 
2200 
2500 
XXK) 
1625 
1100 
1800 
2m 
2200 
2xK) 
5Ooo 

u-233 
u-233 
u.213 
u233 
u-233 
U233 
U233 
U233 
u-233 
u233 
u-233 
u-233 
u233 
U233 
U233 
u-233 
u233 
u-233 
u233 
U233 
U233 
u233 
U233 
U233 
U233 
U233 
U233 
u-233 
u233 
U233 

i w s  0 . 1 ~ 3 ~ 0 5  0.113~05 0.870~06 0.132~05 0289~05 o a o 2 ~ a  ai ioEo5 0.108~06 
1700 
1800 
2OOO 
2200 
2500 
so00 

0.160E.05 0.1WE.05 0 . m -  0.122E05 024QE- 0.1BTEQS 0.102E06 0.101EO6 
0.145E-05 0.951E-06 0.728E06 O . l l l E e  0 2 S Q 5  0.1TMOS 0.S2SE46 0011E46 
0.121E-05 0.7WE-06 0.605E06 0019Eo6 0.18TE.05 0.141E05 O . T 7 # 4 6  O . m E 4 6  
O . l e . 0 5  0.676Ea 0.515Ea 0.76lE06 0 .1SO5 0.120E05 Q(166E46 0.- 
0.832E46 O.WE46 0.414E06 0 . m -  0.127EQ5 OS67E46 0-46 0.518E06 
0.284E-06 0.185E46 0.137E46 0207E46 0.419E08 0.324E46 0.175E46 0.172E06 

S S S E S E E S E E  E N E N E W E  

1625 0.048E46 0.199E05 0.471EQ5 O.BtaE(# 0.548EQ5 0.573E05 0.48TE05 0- 
lfoo o m 4 6  0.184Eos 0 . w -  0563E05 0.5QIEa 0.53OE46 0.432E.05 0.303E05 
1800 0 . m -  0.167E05 0.394EO5 0.509EO5 0.45gE.05 0 . W -  -05 0274E05 
2m 0.663E-06 0.138E.05 0.326E.05 0.422€(# 0381E.05 0-05 0 s -  0-05 
2200 0.SSE-06 0.118Eo5 0 - a  0359E05 0.324E.05 0.339E05 0-45 0.1QsEOS 
2500 0.455E-06 O.WE-06 0222E.05 0288E05 026oE.05 0-46 0224Eo5 0.157E-06 
so00 0.154E46 0315E46 O . M T r 4 6  O M S E O g  0.866E46 O . Q l o E ~  0 . m -  0.534EOB 

OPTIONS SELECTED FW -AND M E  CALCUUnOhlS 
C A L C U I A ~ S A R E  WE FORTHE MAMMWYDBOSED HMVlDUAL 
TABLES FOR EACH NUCUM LISTING DOSES BY ORGAN AND PATWAY AT EACH ENVIRONMENTAL LOCATION 

ARE OMWED. 

UNFORMAllED ON UNIT 25. 
ENVIRONMENTAL C0NCENTRATK)NS AND NTME RATES BY MAN FOR EACH NUCUDE ARE M E N  

DOSE SUMMARY TABLES ARE PRINTED 
WORKING LEVELS ARE CAlUJlATED FOR RN-222 IF IT IS W THE SOURCETERM 
6FWN NAMES ARE HPUT 

.- 
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0 
WBODY 
RMAR 
ENDOST 
THYROID 
BREAST 
*PUL* 
SWALL 
INT w w  
L M R  
PANCREAS 
mows 

1 
O A R E A  
INTAKE 

DIRECTION 

0 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
4 
4 .  

c j  :* $4 

MICROCURIE-HR) 

0.135E+03 0.268E-01 0.111E+00 Q102EQ3 0276E43 

0.429€+01 O.l?lE+W 0.16?E+00 Qlb(Eo3 0.415E-03 
0999E42 0.3WE43 O.143€+00 0.131EU3 0.354E43 
0.101E41 0.309E43 0221E+W OaWEa 0.548EG 

0.112E+04 0.38QE43 0.101E+00 Qo31E44 0.251EU3 
O.f#SE+W OS!BE43 0.893E41 OBZlH)) 0-43 
0.679E41 0.995541 0.88M41 aeO9Eo) 0919EU3 

0273E+oo O.lOoE41 0.849E41 O . t e # o ,  0.21 1 EQ3 

QtOlE41 0-43 0 ~ 4 1  am2E-04 0-43 
O.looE01 oaoE43 0.736E41 Oma304 0.183Ea 

Q172€+0l QQ0H)l OS18E41 om4sok 0-a 
~ T l o N s A N D ~ A J c E R A l E s F o R ~  
WIcoNcpCTRATtoN GROUND-- HGESTlONlNTAKE NHALATION 

(METERS) 
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aD00 
2200 
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so00 
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1700 
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2200 
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1700 
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2200 
2sQo 

5ooo 
1625 
1700 

022sE-12 
0.2aQE-12 
0.189E-12 ' 
0.1s-12 
0.135E-12 
0.109E-12 
0.371E-13 
a l e - 1 2  
0.137!€-12 
0.124E-12 
0.104E-12 
OB63E-13 
0.711E-13 
0241 E-1 3 
0.114E-12 
0.105E-12 
0.952513 
0.791E-13 
0.672f- 13 
0 . m - 1 3  
0.ltgE-13 
0.173512 
0.16oE-12 

0.491 Eo8 
0.457Eo8 
0.417Eo8 
0.353Eo8 
0.3MEOB 
0249Eo8 
0.92E49 
0 . a -  
O . X O E o 8  
0274EoB 
0232Ea 
0-08 
0.164EO 
0 . e -  
0242E48 
0.225E-08 
02D5E-08 
0.172E-08 
0.148E-08 
0.121E-08 
0.435E49 
0.362E48 
0.336EOB 

0-+04 
0245E+04 
0=+04 
0.1mE+04 
0.163E+04 
0.134€+04 
0.497E+03 
0.173E+04 
O.l6lE+04 
(L147E+oI 
0.124E+01 
0.107E+OI 
OslBE+03 
0.324E +03 
O.l30E+04 
0.121 E + 04 
O.l10E+04 
0.923€+03 
0.794E+03 
0.64E+W 
0233E+W 
O.l94E+04 
O.lBOE+04 

O.WlE+W 
O.lm€+M 
0.152E+04 
0.12?E+04 
O.lmE+04 
0.872E+W 
O S + W  
a119E+04 
O.llOE+04 
0.998E+W 
0.832E+U3 
O.T09E+03 
0.571 E+03 
0.194E + 03 
0.91 2E +Q3 
0.844E+03 
O.?64E+W 
0.63SE + 03 
0.54OE+w 
0.434E+W 
0.144E+W 
0.139E+04 
O.l2aE+04 
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0.161EQI 
0.14BEQI 
0.136€4? 
0.1 13Em 
0.969E08 
0.786E08 
0.273EOB 
0.148E47 
0.138EQI 
0.125Em 
0.105Em 

asi- 

amma 

O.lM€+04 
0.137€+04 
0.118€+04 
0.000€403 
0340€+@3 
0*+04 
03d2E+04 
0-+04 
0270€+04 
0 m + 0 4  
0.102E+~ 
0.6nE*03 
0312€+04 
OzDlE404 
0.266E+04 
O S 4 E + 0 4  
0.193€+04 
0.158E+04 
0.5B4E+03 
O.ltlE+Ol 
0.1sE+04 
0.14SE404 
0.122E+04 
0.105E+04 
0.883E+03 
0.310€+03 
O.l63E+04 
O.l52E+O) 
O.l30E+04 
0.117E + 04 
O.lOoE+04 
0820E*Q3 
.os?E+03 
O.l48E+04 
0.13BE+04 
0.125E+O) 
0.105E+04 
0-443 
0.?46€ + 03 
O m E + Q 3  
OlsBE+04 
0 m + 0 4  
0=+04 
0213E+M 
0.103€+04 
a i 4 9 ~ + 0 )  
OSlE+03 
0.67#+04 
0.621E+O) 
0.564E+04 
0.471 E +04 
0.403E+OI 
0.327E+04 
O.l14E+04 
0.062E+04 
O.?B9E+04 
0.725E+(W 
0.606€+04 
0.51 BE + 04 
0.421E + 04 
0.146E +04 
O.?WE+04 
0.737E+M 
0.671€+04 
0.-+04 

4 5 T -  



f; g-? ;; !-! 
\ J  S’ 

13 2200 0.423E-12 0.001 E a  0.483€+04 
13 2soo 0 . a - 1 2  O.?MEa 0.=+04 
13 #KK) 0.1 13E.12 0261Ea 0.11oE+Ol 
14 162S 0.74QE-12 0.156E47 0.834€+01 
14 1700 0.603E-I2 0.145€-07 O.TlbE+W 
14 1- O.627E-12 0.132E47 0.7U6€+04 
14 aooo 0.521 E-12 O.ll1Hn 0.-+04 
14 m 0 . e - 1 2  0.- om6E+o) 
14 2mo QWE-12 0.- 0.414E+04 
14 #Kx) all@€-12 0- 0.14€+04 
15 1825 0.610E-12 0.13lE-07 0.-+04 
15 1700 0.56)E-12 0.122Hn 0.663E+04 
15 1600 0.512E-12 0.111Hn O . S 8 E + 0 4  
15 aooo 0.426E-12 0.- 0.5OoE+04 
15 2200 0 . e - 1 2  0.800Ea 0.433E+04 
15 2500 0.2Q2E-12 0.662Ea 0364E+04 
15 #Kx) 0.989E-13 03- 0.13oE+04 
16 1825 0.4nE-12 0.BZ7Ea 0.496E+04 
16 1700 0.395E-12 0 . e -  0.462€+o) 
16 1800 0.358E-12 0.tBtKoB 0.422€+04 
16 aooo 0.299E-12 0 . s -  0.356€+04 
16 2200 0255E-12 0.57- 03O?E+o) 
16 2500 0.205E-12 0.4- 0-+04 
16 5ooo 0.697E-13 0.171EOB 0.%32€+03 

0 DIRECTIONS ARE NUMBERED COuNTERcLocKwIsE STARTING AT 1 FOR DUE NORTH 
1 
0 NUCUDE 
0 

u-233 

1 
0 NUCLIDE 
0 

UZ33 

1 
0 
0 

1 
0 
0 

NUCLIDE 

U233 

NUCLIDE 

u-233 

0.9SoE+04 
0.273€+04 
O.WOE+O 
o.oE+o) 
o.s67E+o) 
O.#wE+04 
0.41#+04 
0-+04 
oa6€+04 
am6€+03 
0.49#+04 
0.4mE+04 
0.41 1 E+ 0 4  
0.342f + 04 
02B2€+04 
o.235€+04 
o.I01E+03 
0.343E+04 
0.317E+OI 
0=+04 
0340€+04 
0101E+04 
O.l6SE+04 
O.S6U€+03 

PERCENT OF W BODY DOSE BY EACH PATHWAY 
PATHWAY DOSEWS) PERCENT OF TOTAL PERCENl OF DOSE FROM ALL NUCUDES 

SUBMAIR 0.7764E40 0.00 100m 
SURFACE 0.1442Eo5 0.00 100.00 
SWIMMING 0.0000E+00 0.00 om 
INHAL 0.0633E+00 esm 100.00 
WGEST. 0-43 403 10q00 
MGET. -43 *om 5m.38 
MEAT 0.3lOoEQI .om 0.01 

PERCENTOFRMAR DOSEBYEACHPATHWAY 
MILK Q3818Eo6 *Qoo im 
PATHWAY -(REMS) PERcPcT OF TOTAL PERENT OF DOSE FROM W NUCLIDES 

SUBM AIR 0.5821E09 0.00 loom 
SURFACE 0.11ooEa 0.06 100m 
SWIMMING a m + w  0.00 0.00 
I N W  0.1746E42 91.83 100.00 
INGEST. 09399E44 5.1 1 100.00 
MGET. 0.W47E44 5.02 *9838 
MEAT 0.1309E07 om 0.01 
MILK 0.lSOgEOS 0.06 1.61 
PERCENT Of ENDOST DOSE BY EACH PATHWAY 
PATHWAY DoSE(REMS) PERcPcT OF TOTAL pE#=ENT OF DOSE FROM ALL NUWDES 

SUBM AIR 0.1 167E48 0.00 10q00 
SURFACE 02167Eo5 0.01 100m 
SWIMMING 0.0000E+00 0.00 om 
INHAL 03743E41 wm 100.00 
INGEST. 0.1473E42 5.10 100.00 

VEGET. 0.1449E42 5.01 a038 
MEAT 02051E- aoo 0.01 
MILK 02365Eo4 0.06 j 1.81 
PERCENT OF THYROID DOSE By EACH PATHWAY 
PATHWAY DOSE(REMS) PERC€NT OF TWAl PEFCENT OF DOSE FROM W NUCLIDES 

SUBMAIR 09957E-09 0.00 100.00 
SURFACE 0.1850E45 268 100.00 
SWlMMlNG 0.0000E+00 0.00 0.00 
HHAL 0.6388E04 E47 

100.00 453 



2020 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 
0 
0 

NUClJW 

U233 

NUCUOE 

U233 

NUCUM 

U233 

NUCUM 

U233 

NUCUDE 

u-233 

WEST. 0.3351 E 4 6  4.86 100.00 
VEQET. 0.32LVEa 4 . n  906.38 
MEAT 0.46ME08 om 0.01 
MIu( 053TOE47 0.0 1.81 
PERCEMOFBREASI DOSEBYEAO(PAWAY 
P A W A Y  DOSE(FIEM8) OF TWM PERCENT OF DOSE FROM AU NlJUJDES 

SUBMALR 0.154aEa 0.00 loom ~ 

SWIFACE 0206Ea 4.04 loo#) 
SHnMMlNQ 0.OOOOEt00 0.00 W 
H n u  Q64seEo) e1 a 1OOaO 
INGEST. 0.5361Ea 4.n 100.00 

VEGET. 0.32QIE46 4.68 u0.a 
MEAT 0.4686E48 0.00 0.01 
MllK 0.53TOE47 -om 1.81 
PERC€NTW.wL' OOSEBYEAcnPATHWAY 
P A M A Y  -(EMS) #RcpcT TWAl pE#;M Of OOSE FROM Au NucuoES 

SUBMAIR o.to82Eoo 0.00 100.00 

SWlMMlNG 0.0000Et00 0.00 0.00 
HHAL 0.7162EtOl 100.00 100.00 
HGEST. 0.3351E05 0.00 100aO 

VEGET. 0.3247Ee 0.00 '9838 
MEAT O . m E 0 9  *o#) 0.01 
MILK 0.5379EQ7 -om 1.61 
PERcpnOFSWALL DOSEBYU\C;HPAlHWAY 
PATHWAY =(REMS) PERCENT OF TOTAL PERCPCT OF DOSE FROM W NUCUDES 

SUBMAR 0.622aEa 0.00 100.00 

SWIMMWO 0.0000Et00 0.00 0.00 

UGEsT. 03412E05 0.06 100.00 
VEOEl. 0.3356E05 *om -9838 - 
MEAT 0.4750EoB *am 0.01 
MlLK O S T g E 4 7  9 om 1.61 
PERCENT OF INT WML DOSE BY EACH P A M A Y  

SURFACE 0.1312E46 0.00 loom 

SURFACE O . l l S E 4 6  0.W i o o m  

tNnL 0.6383EM OQW ioom 

PATHWAY DOSE-) PERCENT OF TOTM P€RENl  OF DOSE FROM W NUCWES 

SUBMU 0.614lEQB 0.00 100.00 
SURFACE 0.1141E46 Ox19 100.00 
WMMO oxKKxKt00 0.00 0.00 
HHAL 0.4344E43 33.60 100.00 
WGEST. 06512E03 68.31 100.00 

VEGET. 0-43 -6623 -9838 
MEAT 0.1103E08 0.01 0.01 
MILK 0.13mE44 1m 1.61 
PERCENTOFLMR OOSEBYEACHPAWAY 
P A W A Y  DOSE-) PERCENT OF TOTAL P€RCENT OF DOSE FROM W NUCUDES 

SUBM AIR 0.6316E49 0.00 100.00 
SURFACE 0.1 173Ee 1.70 100.00 
SWIMMING O-OOOOEt00 0.00 om 
H W  0.6446E44 93.43 100.00 
WGEST. 0.3358E46 487 loQ00 

VEGET. 0 m E 0 5  4.79 * S U B  
MEAT 0.4675E09 0.00 0.01 I 
MILK 0.-47 om 1.81 
PERCecT OF PANUEM OOSE BY EACH P A M A Y  
PATHWAY DOSE(REMS) PERCENT OF TOTAL PERcPcT OF DOSE FROM ALL NUCUDES 

SUBM AIR 0.5132E49 0.00 100.00 
SURFACE 09533E46 1.39 100.W 
SWIMMINO O.oooMt00 0.00 0.00 4.5 4 



1 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

NHK. 0.042OEOI 9571 loa00 
INGEST. 0.3360€- 4.m 1W.W 

VEGET. 0 s -  *a * m a  
MEAT 0.4dTfEOO 0.00 0.01 
MILK Ob302E47 a.as 1.61 

OF KlDNEyS DO$€ BY EACH PATWAY 
NucuoE PATWAY -[REMs) #RCENTOFTOTK pE#;EHTOFoo6EF#wAKLNucuDES 

lM33 SUBMAW 0.6404E08 0.00 100.00 
SURFACE 0.11OoE~ 0.01 100.00 
SWlMMINQ OxK#oE+W 0.00 m 
HHAL 0.1OQIEol 94.38 1- 
INGEST. O.stT5Eo3 500 loom 
E G O .  OM81Eo3 4 s  * m a  
MEAT Od04OEQI 0.00 0.01 
MILK 0-- 0.06 lbl 

c o M w ~ f f ~ u o o E s T o w B o o y  m6€s 

SUBM A3R a m 0 0  om00 
SUFIFACE 0.1- om02 
SIMMMItJCi O.loQoE-24 om00 
HHAL 0.0633€+00 989133 
INGEST. 0- O n  

VEGEI. 9.22ssEo3 40281 
MEAT 9.31 -41 * Q O O O O  
MILK 9.snE-06 * Q o o ( w  

CONTRIBUTIONOFDBOSWIEMOOESTORMAR OOSES 

EXPOSURE MODE - -(REMs) PERCENT OF TOTAL DOSE 

MPOSURE MOM ==(REMs) PERCENT OF TOTAL DOSE 
SUBMUR OS921E09 om00 
SURFACE 0.11aOEos Qo898 
SWlMMlNG 0.1oooE-24 0- 
INW 0.1746E42 948341 
HGESI. 0-a R111 
vK3ET. .Qo247EoI *&m4 
MEAT 9.13oBE41 *am07 
M u  W1509EOs * o B m  

COMRIWTIONOFMPOSU~MODESTOENDOST DOSES 

SUBM AIR 0.1 167E-06 O-WUO 
SURFACE 02167E45 O a O n  
SWIMMING 0.1 o#K-24 Q#)(x1 

INGEST. 0.1 473E4Q sa63 
M G m .  9.1449E-W 5.0137 
MEAT 92051Eo6 *QooQI  
MILK 9-44 0.0618 

MPOSUFIE MODE ANNwLDOsE(REMS) PERCEMOFTUTMDOSE 

INHAL 02?43€41 mam 

m B L m o N c F ~ M o o E s T o T H Y F u n D  OOSES 

SUBM AIR 0.-40 40014 
SURFACE 0.1- 26174 
SWlMMNG ~ I O O O E - ~ ~  Moo0 
NHAL 0.6388E04 E5700 
INGEST. 03351E45 48512 
WET. 9.3297E45 4 . m  
MEAT 9.4666E09 'om07 
MILK 9.537SEm * a r m 0  

m ~ B ~ o F ~ l A o M s T o B R E A s T  oos€s 

SUBM AIR 0.154oE08 Qoa22 
SURFACE 0- 411396 
W M J N G  CLIOOOE-~~ 0.oooo 
IN% 0.6458E04 91 p44 
INGEST. 0.3351E45 4.7337 

VEGET. * 46571 

MPOSURE MODE ANNuKDOsE(REMS) PERCENT W TOTAL DOSE 

MPOSUFE MODE --(REM9 PERCENT OF TOTAL DOSE 

455 



2020 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 

MIu( 9.63nw7 . O m w  
DOSES CONTRIBLJlIW OF EXPOSUE MOOES TO W L *  

EXPOSURE MOM ANNwDOsEWS) PERCENT OF TOTM OOSE 
8uBM AIR 0 . m -  0- 
SUPFACE O.131E46 o,owo 
SWlMMINQ O.loooE-21 0- 
UWk 0.7162€+01 m.mW 

QOOOO, 
om00 

-ST. 0.3SslW 
MQO. 9- 
MEAT 9.468S-m .QQoQo 
MILK Pb310Hn .QQoQo 

CONTRIBUTW OF -RE MooES TO S W A U  #)8E8 

SUBM Am 0.- om00 
SURFACE 0.1157€46 0.0182 
SWIMMING O.looE-24 AOOOO 
HHAL 0.- 99- 
WEST. 0.3412Ea awe 

MGET. q.3356Ea *om27 
MEAT 9.4- * w o o 0  
M U  9.5476Ea * Q Q x l o  

CONTRIBLm0N OF DBOSURE M O M S  TO INT WAU OOSES 

SUBM AIR Ob141E08 QOOOO 
SURFACE 0.1141- om02 
SWIMMING 0.1 OOOE-24 Qaooo 
INHAL 0.4344EOO 33.- 
INGEST. 0&?2€43 -1 

VEGEI. 9.- * -  
MEAT 9.11aE46 . aoom 
MILK %.1376E44 1.0643 

CONTRIBWOFMPOSWIEMOOESTOUVER DOSES 

MPOSURE MODE Aww DOSEWMS) PERCENT W TOTAL DOSE 

EXPOSURE MODE --(REMs) P€RCENT OF TOTAL DOSE 

DBOSUREMODE --mw PEXENT OF TOTM DOSE 
SUBM AIR 0 . 6 3 1 ~  QQloo 
SURFACE ai 1- 1- 
SHMAMIMO 0.1- Omm 
HHAL 0.6446E44 Q3.4306 
INGEST. 03358E- 4- 

E G O .  9.3304E45 4.7890 
MEAT 9.46TsH19 0.0041 
MILK 9.539oEQ7 o m 1  

CONTRIBUTION OF MPOSUFIE MOOES TO PANCREAS OOSES 
EXPOSURE MODE ANNW DOSE(REMS) PERCENT OF TOTAL DOSE 

SUBM AIR 0.5132E08 0.0007 
SURFACE 09533E08 1.3014 

93.m 
SWlMMlNG 0.10ooE-24 
HHAL 0.642OE04 
WEST. a3359Eo5 49028 
VEGEI. 9.33osEa 4- 
MEAT 9.4snEoo 0.0047 
MILK 9.5392Eo7 0 . m  

CONTRIBUTION OF MPOSURE MOMS TO KIDNEYS DOSES 

SUBM AIR 0.64MEQ3 O.oo00 
SURFACE 0.119oE05 0.0143 
SWlMMlNG 0.1 0ooE-24 O.oo00 
INHAL 0.1097EOl 94.9678 
INGEST. O . s n 5 E o 3  5.0019 

E G O .  9.5601 Eo3 4Sm9 
MEAT .o.BwoEQI o.Oo07 
MILK %.=E45 0.0803 

TOTAL DOSE TO EACH ORGAN THROUGH W PATHWAYS 

EXPOSURE MODE ANNUAL DOSE(REMS) PERCENT Of TOTAL DOSE 

ORGAN DOSE(REMS) 
WBODY 01)635Etal 

w RMAR 0.1841E02 
dh I.' 456 



0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
ONUCUDE WBOOV 
mmms 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

NucuoE 

u.233 
U233 
U233 
u-233 
U233 
U233 
U233 
U233 
U233 
U233 
U233 

ORCIAN 

WBODY 
RMAR 
ENDOST 
THMIolD 
BRUST 
WL. 
S W U  
INT WAlL 
LMR 
PANCREAS 
mwws 

0.0635€+00 

OaSlEOl 
0.6906€44 
0.7WE44 

0.7162E+01 
0.6367E- 
0.1293E02 

0.1841 E42 

0.6899E44 
0.6851 E44 
0.1155EOl 

MAlaMuMLocATnN 
coLuMN#M 

12 10 
12 10 
12 10 
12 10 
12 10 
12 10 
12 10 
12 10 

12 10 
12 10 

12 10 

457  
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0 
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0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

MPOSUREMOM 
WBM Am 
SUFIFACE 
SHIIMMINQ 
HHAL 
INGEST. 
VEQET. 
MEAT 
M U  

DBosw(E MODE 
SUBM Am 
SURFACE 
S W I M W  
HHLiL 
INGEST. 

VEGET. 
MEAT 
MILK 

DBOSURE MODE 
SUBM U R  
SURFACE 
SWlMMlNG 
INW 
INGEST. 

VEGET. 
MEAT 
MILK 

MPOSURE MODE 
SUBM U R  
SURFACE 
SWIMMING 
INHAL 
INGEST. 
VEGEI. 
MEAT 
MILK 

EXPOSURE MODE 
SUBM AIR 
SURFACE 
SWIMMING 
INHAL 

0.6511Ea 0.1a2 
O.loooE-24 OIIooo 

0.501BH13 98.3612 
n e  OblW 
9.2501E46 0.6101 
9.3678€40 o m 1  

9.1513E- * o . o m  
DOSEB COhmuBuTM OF DPOSURE MOOES TO .Qu. 

--(REMs1 PERCENT OF TOTAL DOSE 
0.f- 0m00 
0- 0- 
O.loooE-24 0- 

0.8810€+00 99- 
02SWE46 0.- 
02592Eo6 O 4 o o 0 3  
9.- *o.oooo 

CONTRIBUTON OF D(p0SuRE M O M S  TO S WAU OOSES 

0.1lwE-m O.oo00 
0.2344E46 0.061 
0.1oooE-24 0- 

9.1514E48 aoooo 

ANNUM DosE(REMs) PERCENT OF TOTAL DOSE 

0.512SE43 98.6447 
0.6806E05 13101 

9.gBOlEob 1.3002 
9.m7E49 o.ooo2 
0.3lmE.Oe 011008 

CONTRIBUTITION OF ExposuRE MODES TO INT WAU DOSES 

O.ll44Eo8 0- 
0241E46 0.0310 
0.1 OO0E-24 0- 

--(REMs) PERCENT OF TOTM DOSE 

OSSS8E43 84= 
O.la28HIO 15.6U94 
-1426600 155881 
P.14!Sw --- O m Z  
0.6oQ2EQI o m 1  

DOSES CONTRIBUTITION OF EXPOSUE MOOES TO LNER 
--(REMs1 PERCENT OF TOTAL DOSE 

0.12soE09 0x)0 
02-46 0.0056 
0.1oOoE-24 0.oooo 

0.431oE02 Q9.4794 
0246E44 0.5150 
02245E44 0.5146 
9.3184EQB o m 1  

0.1 31 1 E 0 7  o#K)3 
CONTRIBUTION OF MPOSUFIE MODES TO PNCfEAS DOSES 

ANNuMDOsE(REMS) PERCPIT OF TOTAL DOSE 
0.91 1s-10 0- 
O.ltBIE46 0x1346 
O.loo#-24 0.WW 

0.5133Em 99.1508 
O M 0 5  0.5148 
02651Eo5 0.5143 
0.3765Em o m 1  

9.1550Ea 0- 
CONTRIBUTION OF EXP~SURE MODES TO m m s  OOSES 

ANNUAL DOSE(REMS) PERCENT OF TOTAL DOSE 
0.1314EaI O.oo00 
0-46 0.0498 
0.1 OOOE-24 OxxKx) 

0.5132E03 99.4356 
02656Eo5 0.5146 
92654E05 05143 

-h ’ 
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I by? *:f 
b .  

0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

TI+= 1OO.oooO 1W.oooO 1OO.oooO 1OO.oooO 1OO.oooO 100.ooOO 1 0 0 . ~  IOOXKKK) 1W.oooO 100.oooO 1OO.oooO 
1 ANNUAL DOSESWS) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

ORGAN 

WBODY 
RMAR 
ENDOST 
TmRolO 
BREAST 
-WL* 
s w u  
IKT WALL 
LNER 
PANCREAS 
KlDNEVS 

hMxlWML0cATK)N 
COLUMN #M 

12 a 
12 6 

12 a 

12 6 
12 a 
12 6 
12 6 
12 6 

12 6 
12 6 

12 6 
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