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ISCUSSION
his analysis is made to document the offsite dose estimate for a Locked Rotod

ceident (LRA) at Unit 2.

This analysis is similar to that done for the LRA at Unit 1, documented in
eference 1, except that the dose calculations for the Control Room vill be
scumented in a separate calculation. Reference | should be consulted for
reater details concerning the background for this calculation,

|METHODOLOGY

This analysis will be performed using the TRAILS code documented in ERS-SFL

709-020 [Ref: 2]. TRAILS i¢ a simple FORTRAN program that mechanizes the
solution of first order linear equations and dose caleulations. Althougl the
code {8 documented in detail in Reference 2, the mote significant methodologies,
constants, and assumptions incorporated inte the code are listed belov:

The code implements a model of the release that incorporates one or t.o
compartments (or nodes) prior to the release to the environment, The transpot?
of radioactive material through the system |is governed by simple first orde:
linear equations based on the postulated flov rates and the radionuclide deca.
constants.

The offsite dose calculational methods are those provided in Regulatory Guide
1.4 [Ref: 3). Thyroid dose conversion factors and breathing rates are those
provided in TID14B44 [Ref: &) and Pegulatory Guide 1.4, The average energy pe!
disintegration for included isotopes (Kr, Xe, 1) wvere calculated from the
spectra data provided in the DRALIST data libraty [(Ref: 5], wvhich is a subset ot
the ORNL Evaluated Nuclear Structure Data File, and vhich s available 1@
hardcopy as DOE/TIC-11026 [Ref: 6. This data source vas used in lieu of 'ne
suggested 6th Edition, Table Of Isotopes, vhich is no longer in print.

The 0-2 hour isotopic releases and EAB doses and the 0-8 hour isotopic releases
and LPZ doses will be evaluated. The release modeling that will be utilized .
similar to that used by SVEC in the evaluation in References 7 and 8 and by [l
in Reference 1.

The analyses address the following release components:

1. Release of iodine activity from the three steam generators due to technica,
specification primary-to-secondary leakage. Iodine partitioning -
assumed. The activity is based on 18% fuel clad failure, vith the fuel
clad activity based on Standard Reviev Plan assumptions (i.e., 30X Kr &%
10% all others), vith the exception of 1-131, which is assumed to be 12% in
keeping vith the conclusions of NUREG/CR-5009 (Ref: 11).

2. Same as #1, but for noble gases vith no credit for partitioning.
3,  Release of activity released into the RCS and hence to the three stean

generators by an iodine spike that occurs concarrent vith the locked rota:
RCS leak rate based on technical specifications.
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Release of the initial activity contained in the stsam in all three steanm
generators at times0, This activity based on technical specifications.

Release of the initial activity of iodine contained in the secondary liquid
in all three steam generators at times0. (Noble gases ate assumed to be in
the steam space). This activity based on technical specifications,

toleasos from steam generators are based on the steam mass releases described in
eference 10,

INPUT DATA/ASSUMPTIONS

General Methodology Based On SRP 15.3.3.15. 3.4 (9]
Core Inventory From Table 11.1.1 Based On 2766 MVt {10]
Core-Gap Fractions
Kr-8% 0.30 {10]
1-131 0.12 (11)
Others 0.10 (10)

The assumptions of References 10 and 11 are included, even though they
are not specifically applicable to a locked rotor accident, This is
conservative,
Fraction Of Rods In DNB « 18X {12)
Fraction 0f Rods Assumed Failed « 18X (Section 15.1.1) {9)
Concurrent Spike Appearance Rates, uCi/sec (Tbl, 15.0-10) {10]
I-131 1,36E6
1-132 2.52E6
1-133 1.0BE6
1-134 1.68E6
1-135 2.B1E6
Concurrent Spike Duration 0-4 Wours (Thl. 15.3-3) [10)
Assume appearance rates are 1/500 for 4-8 hours.

RCS Volume = 4.2ES 1bs. (Thl. 11.1-3) (10)
RCS Primary-To-Secondary Leakage » ! gpm Total (Thl. 15.3-3) {10}
Steam Generator Mass (Thl. 15.3.13) 110)

Liquid « 99300 lbs.
Steam = R700 lbs,
Steam Generator Mass Release (Thl. 15.3-1) {10]
0-2 hours = 443,878 lbs.
2-8 hours « 793,644 1bs.

lodine Partitioning In Steam Cenerators - 0.01 (Thl, 15.3-3) 110}

Duration Of Plant Cooldown By Secondary System (Tbl. 15.3-3) [10]
i.e., duration of release = B hours

Receptor Distances (ThbY., 15.0-11) (10}

FAB = 547 meters
LPZ « 3.6 mi (5794 meters)
X/Q Values EAB And LPZ (Thl. 1530-11) [10)
0-2 hours EAB = 1. 44E-3 sec/m
0-8 hours LPZ = 7.07E-5
B8-24 hours LPZ « 5.16E-5
1-4 days LPZ « 2.59E-5
4-30 days LPZ = 9.36E-6

RE 1.103-3
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In all cases, the offsite X/0 values are set to the values for the LP2.
The 0.2 hour FAB doses vill be calculated from the 0.2 hour LPZ value by
ratioing the applicable X/0 values.

The total caleulation is broken down into parts or cases vhich correspond
to different source and release parameters. These cases are!

1. Tech. Spec. leakage of ijodines into the three steam generators (86G)
from the RCS. The RCS is modeled as compartment 1 and the three 5Gs
together are modeled as compartment 2. Trans{er lambdas determined
above are used. SG lambdas vere reduced by a factor of 100 to account
for partitioning, The RCS release is modeled at a constant rate for 720
hours, vhile the steam generator release is halted at eight hours. The
source term vas taken from Column J of Attachment 1.

2. This case evaluates the technical specification leakage of noble gases
from the RCS to the three steam generators. Since no holdup of noble
gases is assumed in the «team generators, the release is modeled ax
being from the RCS directly to the environment. The RCS is modeled as
compartment two (compartment one not used). RCS transfer lambda
determined above is the basis of the release. The release is halted at
eight hours. The source terms are taken from Column J of Attachment 1.

1, Case 3 evaluates the release of concurrent iddine spike activity la
primatry-to-secondary leakage. The modeling is similar to that of Case
1 vith the folloving exceptions: (1) there is no initial activity;
(2) the iodine spike 1is introduced into the RCS as an independent
production equal to the isotopic appearance rates for 0-4 hours;
(3) the production rate ie reduced to 1/500 for the period of 4-8
hours. (The concurrent indine spike {s based on the assumption of a
00 times increase in the indine appearance rate.)

4. This case evaluates the release of the initial activity in the steam
space of all three steam generators. The steam generators are modeled
as compartment two (compartment one is not used). The activity in the
steam space is as shown in Column F of Attachment 1. The release
duration is twvo hours.

5, This final case evaluates the release of the initial activity in the
secondary liquid in all three steam generators. The steam generators
are modeled as compartment twvo (compartment one is not used). The
activity in the steam space is as showvn in Column E of Attachment 1.
The release duration is eight hours. §5/G transfer lambdas reduced by a
factor of 100 to account for partitioning.

RE 1.103-3
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RESULTS

follov:

Case Beta Dose/mrem) Camma Dose/mrem Thyroid Dose nrem

1 6.13E 0 1.84E+) 1.61E«4

2 e+ 11E 2 }. 2982 0

3 6.04E-2 1.923E-1 1,16E.2

4 1.15€-4 }.60E-4 3.26E-1

5 $.79E-) 1.45€-2 1.89E.1
Total 2.17E42 1.4BE+2 1.44E+4
(mrem)

Beta Dose Camma Dose Thyroid Dose

(mrem) 2.04E) 14183 1.25E4

Isotope 0-2 hr 0-8 hr
- Ca ~ y

Kr-83m 1.60E8 6.45E8
Kr-85m 1.11E9 2.94E9
Kr-83 B.BBE7 ). 54E8
Kr-87 1.54E9 2.28E9
Kr-88 2.80E9 6.27E89
Kr-89 1.79E8 1.79E8
Xe-131m 1.B0E7 7.11E7
Xe-133m 1.57E8 6.01E8
Xe-133 6.82E9 2.67E10

Xe-135m 3.31E8 3.)3E8
Xe-135 1.63E9 5.25E9
Xe-137 2.76E8 2.77E8
Xe-138 1.02E9 1.02E9
1-131 2.64E7 2.56E8
I-132 2.13E7 8.,08E7
1-133 4.B9E7 &, 26E8
1-134 2.16E7 13.59€7
1-135 J.B9E7 2.64E8

The 0-2 hour EAB doses are cal:ulated in Attachment 4. The results are:

The print outs from the cases are shown in Attachment 2. The results a!

The isotopic releases are totaled as chovn in Attachment 5. The totals are:

ERS-MPD 91.022
Haann Br Lhes Deganment PaQe
lation Of EAB Lose
All of the cases are evaluated at the LPZ, using the appropriate X The

EAB (-2 hour dose is zalculated from the ”~~I hour LPZ dose by ratioing the
X/0 values and miltiplying by the 0-2 hour LPI doses The ratin is:
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& 8 3000 » 4 TH1E+008 | O%1E+12 J O44E+~Ce & JBLE+09 O O00E+O0 0 D00E -0
T34 0000 » 2 I3VE+0T 2 16D 12 3 G04E+01 1| T126+10 0 000E+00 0 000K +00
8 S8 0000 » J BYSE~22 1| C1E+07 4 9%56E-23 2 Y04E+09 0 OQ0E+00 O 000E
9 720 0000 » O QO0E+00 1| 771E-18 O OOQE+00 2 101E~19 O 000E+00 0O 000€ 00
[-13s TOTALS 2 A1aE 14 J LIBE.1] 4 A73E+09
=129 IMITIAL 0 O00E+CY Q Q00F +00
1 O 2900 » 2 4%6E+09 1| 120€E+12 J A9BE+0% | 113€+00 < J0J€+03 2 %% -0
.- 1 2%00 » I 1B4E+10 2 s11E+12 8 600E+06 | J0BE+10 2 T07€E«04 7 S20€+00
3 < Q000 » | BIJ€E+10 4 Q71€E+12 2 OB&E+Q” 3 AT2E+10 8 013E+04 3 947E-01
4 2 Q0000 n J A9BEC10 | BLE+14 7 Q46FE+07 I 226E+11) 3 VTTE09 9 324£-40)
b 8 0000 » 2 164E*10 3 87914 I S9QE«08 | T02€+i2 @ 099€E+08 | 4%0E+02
4 8 %000 n < O92E+10 3 794€+13 I SIBE-0R 2 729€+11 O O00E+D0 0 000k +0OC
T 24 0000 n J F06E+09 3 L20€-14 1 QAIE+08 8 08%E+12 0 O00E+00 0O O0OE » 00
8 %6 0000 » I S14E+06 | J4%€+i1a 4 26QE+09 9 0Y7E+12 Q O00E+00 O 000E+00
9 720 0000 » J G68E~2] & 4%4E+10 4 48%E-27 B S026+0% 0 QCOOE+D0 O DOOE+00
(=139 TOTALS I J78&+19 1 9%4€+13 2 604E~0s
ALL NUCLILIDES & JI2BE~08 8 SY4E+08

® sTEP 9
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Page 3/ o S

‘Pal fransport of Radioact
119 F ¥ Loncurrent logine Sp
® = = - £
FYOTON-SUDMG
DOSE POSE RATE
mrem mrem: hr
129
2 %00 n & 41E-08 2 %6E-0Y
I S%00 A 7 S4E-Q4 7 S4E-0O8
« CO00 N @ QJE-03 2 IE-02
4 0000 n | LIE-Q2 9 %eE-OD
B 0000 A 8 BAE-02 | AsE-OQRQ
8 %000 hn O OCE«O0C O QOE~00
<4 0000 n O QOOE+CQ O OQE+«0O
%% 0000 n O QOE+00 0O O0E~00
TE0 CO00 n O OOE+00 O 00E+00
roraLs 7 29%E-02
ALL NUCLIDES
Q %0 » I 0BE~0% | 23€-04¢
1 &%06C » 3 19%-03 J 1%-02
€« 0000 n 8 QJBE-O) 1 10€-0Q2
4 2000 n 2 4BE-03 | TeE-02
8 000" n | A47E-Q1 I eBE-O2
8 %000 A O QO0E+Q00 0O 00€+00
<4 0000 0 O OOE+00C 0O DOE+0
98 0000 A O QOE+00 0O 20€+00
00 0000 A O COE+QQ 0O 0Og+00
TOTALS | 93€-01

«® *aterial i»n Lingar
‘e
NY I RONME N
BETA-SUONG
DOSE DOSE RaATE
mrem mrem hr
1 JBE-Q6 9 SJ€E-0¢
| BIE-084 | K2E-04
4 SOE-O8 & A0E-Q4
¢ JBE~-Q0] | 19€-02
| 26E-02 2 1%-03
0 O0E«00 O COE+00
O Q0E+Q0 O 00E+00
O O0E+00 © 00E+00
0 O0E+Q0 O OOE+00
1 %6€-02
T Y2€E-086 3 0O9E-08
8 17E-O8 @ 17E-04
d JIE-03 3 YeE-0Q2
° SOE-03 4 9%-C2
4 I-02 1 I9E-02
QO O0E«00 0O O0E+00
0 Q0E+00 O 00E+00
O 00€+00 0O QOE+DO
QO 00E+0Q0 0O Q00E€+00
6 04E-02

Systems. 1| |

THYRPO I D~ I NHAL

DOSE DOSE RATE
mrem mrem/hr
7 O1E~O4 2 BOE-0D
8 Q4E-02 8 24E-OQ
@ S4E-Q) I 2% -0
1 QIE«Q00 ¢ 0% -01
& IBE+00 | HOE«0Q
O OCOE+00 O OCE+00
O 00E+00 O O0E+Q0
O QOE+00 © Q0E+00
O OOE+00 O QOE«00
Y 92€E+«00

7 Q-0 2 B9€-02
¥ J4E-01 9 DeE-O1
2 B6E+00 I BE+00
1 S2€«01 7 H1E+00
9 7E+01 2 4JE+01
0 00€E+00 0O O0E«00
O OCOE+00 © 00r+00
0O O0E+00 O OOE+Q0
O OOE+00 O OOE«00
1 16E+02
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=eann Pnyacs DepaTent

'ea Transport o¢ Rgai08cti-0 Matesrial in Lineaer Syustems 1 )
3 L JSGe =% Initiel toam "elvasne
JMPE NOTY USED IN THIS CASE JMP 3 S8y Inat Stm
NET AL JO0ES00 ¥R-850m % 770E-0% R-@3m (.
JO0E+00 KR-8%n €« BIOE-C4 WR-8%m

2 Ou.S*00 #R-8% | 4B0E~-037 wR-BY
Q O00E+00 »R-87 ! 810€E~04 vR-87
2 0O0D0E+QQ wR-88 4 290E-04 wR-88
O D00E~Q0 wR-89 1 J%0€-0% wR-89
0 D00E+Q0 wR-90 O D00E+00 wR-90
O 000€E+00 XE-121m | 4AQE~-O% XE-I1OMm
O O0Q0E«Q0 XE-13IM 4 130€-04 XE-130M
0 O00E+Q0 xE-121) 3 %20€-03 xE-132
2 O00E+«00 xE~1239m | 450€E-04 YE-|i39M
0 000E+00 ¥E-129 4 J10€~-04 xE~(DY
0 O00€+00 xE~-1237 2 190€E-09% XE~-127
0 000€+00 1£-128 9 0J0€-09 XE~-178
O C00E+00 1-131 8 1J0€-02 1-121
O CO0E+00 1-132 2 400E~03 (-1232
Q0 .90€+«00 (~-122 I 160€8~03 1-123
O 000E+Q00 [~124 9 J60€-04 1-124
O C00E+00 1-139 3 210€-03 1-13%

ACT MULT 1ra w1 1 000E~00 1 OQ0E+08

PRODUCTION. uCi/e 0 CO0E+QQ wr-8la 0 000€+00 KR-83a
Q Q00E+00 wR-8% O 000E+00 WA-8%
Q Q00E+00 wR-AY O 000E«00 wR-83%
O Q0QE+00 wR-8? 0 000E+00 wa-87
O 000€+00 wrR-88 0 Q00€+00 wR-88
QO L00E+00 wn-g% 3 0COE+00 mR-8Y
O C00E+QQ =m-90Q O D000E+«00 WR-%0
QO CO0E+0yv €-101m O O00E+00 YE~1J1m
QO Q00€+00 XE-1232m 0 O00E+00 XE-i30m
O O00E+00 1£-133 O 000E+N0O XE-133
O 000€E+00 1E-129m O 0Q0€+00 XE~13%m
O 000€+00 rE-129 O 000E+00 XE-139
0 000€+00 €~127 O Q00E+00 XE-137
0 000€+00 1€-120 0 000E+CO XE-128
O 000E€+00 1-121 O 000E+00 1-131
Q 000€+00 1-132 O 000€+00 1-1232
0 Q00€+«00 1-1123 O D00E+00 1-132
O COCE+00 1-124 O OO0E+00 [-i12e
O CO0E+00 1~-123% 0 000€+00 1-1129

e e —— - T .- -

REMOVAL
NUC  1-14 REL FR
NUC 19-20 REL FR

O 000€+00 1/sec | J8%E-01 1/4s0¢
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rea Transpart of Fadioective material 1 “itiear «Ytemg
L WO 9 Initial Steam Reiease
NMOT USED IN ™IS CAS 3 588 Imait itw AVERACE
RRENT INTEGRD CURRENT NYEGRD RELEASED RELEASE
bl \ wCi=sec wC 4 e d "4 8¢ . i wCi1750¢
<8 INITI &L J DO0E«DO 4 JP00 02
<300 » 2 Q000E€+00 O COCE+0QO 0 J0CE+OQ 23 2I3%E+0D A JHBECO2 & Tsar-0
. <300 » ) QO0E+Q0 © QQD0E~-0Q0 O DOCEQ0 0 QO0E~00 D CODE+DO QO 00CE +00Q
3 <« 0000 » 0 Q00€+00 O Q000E€+20 O O0CE+00 O Q00E+00 0 DO0E+00 O DO0E+CG
4 4 0000 » 0 O00E+00 O DO0E~00 O QCOE+Q0 ¢ D00E-00 O Q00E+00 0O 000E«0D
b 8 0000 » O O00E+00 O OOOE+00 O O0CE+00 O DODE+*00 0 O00E+00 © OO0CE+0O
& 8 8000 » O D00E+00 O 0V00E~00 O O00E+DO O Q00E+Q0 O Q00E+Q0 © OOQE«~Q0
? «4 0000 » 2 Q00E+Q0 O DOOE~CQO 0 O0CE+O0 O OQQ00E+Q0 O Q00E€+00 O QOO0E+CO
- & 0000 n 0 Q00E+00 O OQVE+00 O DOOE+D0 QO Q00E=00 O Q00E+00 O OGOE s+ D
9 730 Q0000 n O 000E+00 O OCOE+O0 O QOQE+D0 O 000€+00 O ODCE+00 O OCQE-+"D
»R-98 TOTALS 0 000E+0C 3 JJTE«0) A JBBE+0Q2
“R -89 INILTIAL O O00E+00 1 J%0E+01
i Q S%00 » O Q00E+00 O OQOE~00 0O Q00E+00 | Q2E+02 1 J13€E+01 | 499¢-C2
. 1 %00 n 0 Q00E+00 0 000E+00 O O00E+D0 © COOE+00 QO O00E+00 O 000E-«00
3 < 0000 n O QO0E+00 0 000E+00 0 OC0E+«00 O 000E+00 0 000E+00 O Q00E-+CO
4 4 0000 n O O00E<00 O Q00E+0 O O0CE+O00 O Q00E+00 O O00E+Q0 0 C0QE+00
s 8 0000 a 0 Q0QE+00 O 000E«00 0 O00L+00 0 QOOUE«00 O O00E+00 O V00E+CO
& 8 5000 » O O0CE+Q0 O 000E+00 O Q0CE+00 0 0Q0E+00 O O0QE+00 O 000E+CO
T 24 0000 n O 000E+00 O 000E+00 O Q00E+00 O DOLE+00Q O O00E+Q00 O OQUE+0Q
8 %6 0000 n 0 OQ0E+00 O 0Q0E«00 O OOQE+00 0 Q00E+00 O O00E+D0 O O00E«C0
9 730 0000 » 0 Q00E€+00 O QCOE+00 O OQO0E+D0 O UODE+Q0 O QQ0E+00 O C00E-CD
wR-ge TOTALS 0 Q000€+00 1 OQIE«0Q I J1JE+01
TE-1J1M INITIAL O 000E+00 | 440E +01
i QO @300 » O O00E+00 O QODE«00 QO OCOE+00 ! 121E+02 1 #40€+01 | &CCE-C2
< i 2900 » 0O 000E«00 O 000E+00 O OOO0E+00 O Q000E+«00 O OCCE+Q0 O 000E+.C
3 a 0000 » O DO0E+0Q O 000K +0C O O00E+00 O OQOE+00 O O0CE+00 O 0QO0E+20
4 4 0000 n 0 OCOE~+QQ0 0 0OCOE«00 0 O00E+D00 O COOE+00 O C00E+00 O OCOE-00
- 8 0000 » O OC0E+Q0 O 00OE+00 O OCOCE+00 O Q00E~00 O C00E+00 O 000E+0
E) 8 3000 » O O00E+QQ0 O 000E+00 U COOE+0Q O 000E+00 0 COOE+D0 O 000E+0
24 0000 0 000E+00 O 000E+00 O OQ0E«00 © O00E+00 0 O00E+00 O 000E=+0D
8 9& 0000 n O Q00E+00 O 000€+00 0 Q00E«O0 O 0OOE=+0O0 O O00E«00 O OOOE+0
9 720 0000 » 0 OC0E«00 O 000E+00 0 COOE+00 O OOOE+00 O O00E+00 0O 0QO0E+«20
YE-1J1M  TOTALS Q 000f+0C 1 1Q1E+02 1 440€+01
TE-133m IN! 1AL 0 00QE+00 4 1J0E 0%
\ O 2%00 & 0 000€+00 0 000E~00 O QOOE+QO0 3 J14E+02 4 130E+02 4 %€ -0
N 1 2%00 » O OOQE+00 0 OOOVE~00 0O O00E+Q0 O OQVE+00 O OO0E+QO0 QO 000K »00
3 < 0000 » O OOOE+D0 0 000K +00 0 O00E+00 O O00E+00 O O00E+00 O 000K «00
4 4 0000 n 0 000E+00 0 OVOE«00 O O00E+00 0 OQOE+«00 QO 000E+00 O 000E+00
s 8 0000 » O 000E+00 C OCOQOE+00 O O00E+Q0 0 0D00E+00 0O O00E+00 O 000E-CO
& 8 3000 » 0 OQ0E+00 O O00E«00 O COOE+OQ 0 O000E+00 O O00E+00 O QQ0E+20
T <4 0000 A 0 O00E+0Q 0 000E+00 O O00E+OQ © DOOE+00 O 000E+00 0 000E -~
8 96 0000 » 0 OO0E+0Q O 000E+00 O Q00E+O0 O OQO0E+0Q O OQ00E+00 O COCEsCO
¥ 720 0000 O O00E+00 O OOVE+00 O Q00E+00 O O00E+00 O 000E+00 O 000E-CO
tE-133M TOTALS C 000E+00 3 J14E+02 4 13J0€+02
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Pace

J9

O000CO0OO0OO0OO0OC

C0o00COOOOO0O0

COD0000QCO0QCO

RAILS Transport of Radiosctive ™Material in ST
4 |82 F F 156 -% Initial Steem Releoase
.« W a * e o= E NV IRONMTD 1
PHOTON-SUBMG DETA-SUBmG
POSE DOSE maTE DOSE COSE Rartg
mrem mrem/ Av mrem Mrem/Avr
w8 m
O €300 n 2 0%-09 | O6E-00 I %BE-08 | 43E-07
| S%00 & O O0E+C0 O OOCE+00 O OOE+00 O QOE+00
& 0000 n O DOE+00 O OOE+00 O© OCE+00 O Q0E~00
€ O000 h O Q0E+00 O O0E«Q0 O 0VOE+00 O DOE+00
8 0000 n O QOE+00 O NOE+00 O OQ0E+00 O COE~00
4 S000 n O OOE+00 O O0E+00 © O0E+*Q00 O QOE+00
<4 0000 h O O0E+00 O OOE+00 O 0OE+00 O OOE+00
96 0000 A O OOE+00 O OOE+00 O QOE+00 0O O0E+00
80 0000 A O QOE+00 O OQE+00 O OOE+00 O COE+00
TOTALS 2 &%€-09 J %E-08
FR-8%n
O &%00 h 7 BIE-07 I 12€-06 | 17E-06 4 ook - 08
I @35CO n O OOE~O0 0O OOE+D00 © 00€+00 O OOE+00
< D000 n O OOE+00 O OOE+00 O 00€+00 O 00€ + 00
4 0000 A O OOE*00 O OOE+00 O 00E+00 O OOE+00
8 0000 A O O0E«00 O QOE+00 O DOE+00 O 0OC+00
@ 5000 A O OO0E+00 O OOE+00 O COE+00 O QO + 00
<4 0000 n O O0E+00 O OOE+00 O 00E+00 O OOE+00
96 0000 h O OCE+O0 O OOE+0C 0O OOE+00 O ONE+00
30 0000 A O OOE+00 O OOCE+OQ0 O O0E+00 O 00E + 00
ToTaLS 7 8XE-~0? 1 17€E~08
“R-8%
0 @300 n 9 79%€-08 2 J0E-07 & OAE-08 @ A2€-09
| Q300 0 O O0E+00 O O0E+00 O O0E+00 O QO€ +00
@ 0000 n O QOE+00 O OOEL+00 O OOE+00 O QO « 00
¢ 0000 h O OOE+00 O OOE+00 O OOE+00 © 00€ +00
8 0000 h O OOE+00 O COE+00 O OOE+00 O 00E « 00
8 3000 n Q 00E+00 O OOE+00 O 00E+00 O QO€ + 00
<4 0000 h O Q0E+00 O 0OE+00 O 00E+00 O Q0E+00
96 0000 A O OO0E+00 O OOE+00 O OOE+00 O OO0€ + 00
720 0000 A O OOE+00 O OOE+00 O OO0E+00 O O0€ + 00
TOTALS 3 73€-00 & 04E-0e
“R-87
O I900 & 2 2M-06 © 02€-06 I 40E-06 | JeE-03
| 2300 7 0 00E+00 O OOE«00 O OLT+00 O OOE+00
< 0000 » 0 OOKE+00 O OOE+00 O ONE+0O0 O CO€+00
4 0000 A O QOE+00 O QOE+D0 0O 00L +00 O O0E+00
€ 0000 n O OOE+00 O OOE+00 0O OOE+00 O O0E+00
8 3000 v O 00E+00 O OOE+00 O COE+00 0 00K +00
<4 0000 M O OOE+00 O OOE+00 O 00«00 O 00F+00
76 0000 A O OOE+00 O OOE+00 O OOE+00 O OO+ 00
720 0000 N O OOE+00 O OOE+00 O DOE+00 O 0% +00
TCTALS 2 % -0s J ssE-08

Coooo0oO0O0QOOO

Systams

THYRO{ D~ INHAL
DOSE
mrem

QOg «00
00€ = 00
Q0K +«00
QOE +00
00€ +00
QOE +00
00K « 00
00€ +00
00€ +00
00E +00

CO€ + 00
OOE +00
OO0F «00
O0€ + ™0
Q0E +00
OO€ +00
OO «+00
00€ +00
Q0 «+00
Q0E +«00

Q0€ +00
00 «00
QO « 00
00€ +00
OO «+00
O0€ +00
QOF « 00
OOE « 00
OO€ +00
O0€ +00

00 +00
OO0 +00
00€ +00
00€ +00
00€ +00
00€ +00
O0€ «00
OOE +00
00€ +00
00€ +00

D0SE RATE

mrem/Ar
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