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Beaver Valley Power Station

Radiation Protection Technical Position/Evaluation/Calculation REVISION:
Subject: No.:
Liquid Monitor Alert Emergency Action Level ERS-LMR-14-001

(EAL) Set Points

DISCUSSION:

This technical evaluation used ODCM source terms for liquid discharges, radiation monitor nuclide detection
efficiencies, and nuclide dose conversion factors to calculate radiation monitor readings that correspond to
offsite doses of 10 mrem TEDE and 50 mrem child thyroid. These monitor indicator values may be used for
an Alert level in Emergency Plan Emergency Action Levels (EAL), EPP-I-1a and EPP-|-1b, when NEI 99-01
revision 6 is implemented (Reference 1). The calculated radiation monitor readings may be used for
Emergency Action Level (EAL) determination following an accident with consequent release of radioactivity,
and when the results of more rigorous assessments are not available.

METHODOLOGY
The bases for the EAL values for the four emergency classifications are:

Unusual Event (UE): ODCM limit multiplied by two (x2) for greater than 60 minutes. ODCM limits are
calculated in ERS-ATL-93-021 (Reference 2).

Alert: Effluent pathway radiation monitor indication that corresponds to 10 mrem TEDE or
. 50 mrem child thyroid dose. The lower of the two values is used. Gaseous
doses are calculated at the site boundary; liquid doses are calculated at Midland
Water Intake.

There are no liquid effluent pathways associated with a Site Area or General Emergency.

INPUT DATA/ASSUMPTIONS References

1. A = Particulate Activity from the release path (Ci/yr) [3, 5]
2. ALlg = Ingestion Annual Limit of Intake from 10 CFR 20 Appendix B Table 2 [4]
3. F = Dilution Water Flowrate

= 22,800 GPM (= 15,000 GPM BV-1 + 7,800 GPM BV-2) [3]
4. ODCM site specific mixing effect of the discharge structure = 3 [3]
5. ODCM river dilution factor = 200 [3]
6. f=Maximum Acceptable Discharge Fiowrate (GPM)

= 35 gpm for RM-1LW-104
=15 gpm for RM-1LW-116

= 80 gpm for 2SGC-RQ100 [3]
7. Ei = Monitor Sensitivity (cpm/uCi/cc) (6, 7]
8. DCF = Dose Conversion Factors for child thyroid from RG 1.109 9]

Release source terms (Aj) used to determine the monitor EAL values are listed in the spreadsheets in
Attachments 1 through 3.

NEI 99-01 revision 6 discusses assunﬁptions and requirements for this set point calculation. Site-specific
dose receptor points are expected to be used in the calculation with a one hour exposure duration. The
| ODCM liquid effluent receptor point is a down river potable drinking water intake structure with in % mile of
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the release point. With the assumption that the release concentration is fully mixed by the Ohio River, the
nearest drinking water supply is at the Midland Water Intake (at 1.3 miles down river from the release point).
ICRP 23 (Reference 8) gives an annual drinking water ingestion volume of 1950 ml per day (for adults).
USNRC Regulatory Guide 1.109 Table E-5 (Reference 9) gives an annual drinking water ingestion volume
of 730 liters per year (for adults), which equates to approximately 2000 ml per day. In order to equate this
to drinking water per-hour, it is assumed that all 2000 ml are consumed during the one hour release. For
child thyroid doses, the ICRP 23 value of 1400 ml is utilized in the same way.

Radiation monitor nuclide detection efficiencies for each monitor and for each nuclide are taken from ERS-
SFL-92-039 [Unit 1] and ERS-SFL-86-026 [Unit 2] (Reference 6 and 7). Due to the availability of both 843-
30 and 843-30R detectors at Unit 1, set points for both detectors were calculated (Reference 6). Detection
Efficiencies are listed in the spreadsheets in Attachments 1 through 3.

The TEDE conversion factors were derived from 10 CFR 20 stochastic ALIg with 1 ALlI = 5000 mrem CEDE,
and 1 CEDE = 1 TEDE for a liquid ingestion scenario with the assumption that no external exposure occurs
during this release.

NEI 99-01 revision 6 acknowledges that the use of EPA PAG guidance provides adult thyroid dose
conversion factors, which are not always consistent with state required methodologies. BVPS has

| previously agreed with the states of PA, OH and WV that child thyroid doses will be calculated. This
technical evaluation will remain consistent with past practices. The child thyroid dose conversion factors
(DCF) are taken from USNRC Regulatory Guide 1.109 Table E-13 (units of mrem/pCi ingested) (Reference
9). DCFs are listed in the spreadsheets in Attachments 1 through 3.

The following is a description of the math performed by the EXCEL spreadsheets used in this Technical
Evaluation.

An EXCEL spreadsheet was made utilizing the ODCM default source term for each unit and radiation
monitor combination. Each spreadsheet consists of 15 columns with a row for each radionuclide. At the
bottom of each spreadsheet, there is a section to total the count rate (CR) in cpm for 10 mrem TEDE and
the count rate in cpm for 50 mrem child thyroid. Unit 2 is calculated for both cpm and uCi/ml. Details of all
spreadsheet math is provided below:

Column 1 — List of the individual isotopes that comprise the ODCM source term. Each isotope occupies a
row.

NOTE:; Isotopes individually listed in the ODCM but not included in the dose calculation are Br-85 (172s
half-life), Rh-106 (29.9s half-life). As short lived daughters of longer lived parents, production &
intake limits are included with the parent vaiues. Because of the short half life, the initial individual
guantities are assumed to be insignificant. Ba-137m and Cs-137 isotopes are also individually listed
in the ODCM. However, Ba-137m (2.55 min half life) will contribute to the count rate at the monitor,
but will be decayed by the time it reaches Midland Water Intake. All Ba-137m daughter isotopes that
an individual is exposed to are included in the Cs-137 dose factors. Therefore, Ba-137m is included
in total count rate, but not dose calculations.

Column 2 - [A]] - Total release quantity (Ci) for each isotope, specific to Unit 1 or Unit 2.

Column 3 - Stochastic Annual Limit of Intake (ALIg) for ingestion taken from 10 CFR 20 Appendix B Table
2. _
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Column 4 — TEDE mrem amount associated with each individual radionuclide, based upon 10 CFR 20
definition 1 ALl = 5000 mrem TEDE.

Col 4 =[ (Col 2 uCi * 1E6 uCi/Ci) / Col 3 uCi ] * 5000 mrem / ALI
Column 5 — Intake amount scaled to 10 mrem TEDE:
Col 5=[(Col 2 uCi * 1E6 uCi/Ci) / Z col 4 mrem] * 10 mrem

Column 6 — Concentration of individual radionuclide at Midland Water Intake equal to 10 mrem TEDE for a
one hour adult intake. (Assumes water ingestion occurs over a 1 hour period.)

Col 6 = [ Col 5 uCi/ (2000 mi/hr)]

Column 7 and 10 — Concentration of individual radionuclide at associated BVPS radiation monitor equal to
10 mrem TEDE for a one hour adult intake. The concentrations at the radiation monitor(s) were calculated
using:

F*3%200,

Ci=
f

Ci
Col 7 = [(22800 * 3 * 200) gpm/ f gom] * Col 6 uCi/ m]

where:  C;= Liquid effluent concentration prior to dilution

Ci= Liquid effluent concentration after dilution
F = Dilution water flow rate (gpm)
= 22,800 gpm (15,000 gpm U1 CTBD+ 7,800 gpm U2 CTBD)
3 = ODCM site specific mixing effect of the discharge structure \
200 = ODCM river dilution factor
f = Maximum acceptable discharge flow rate prior to dilution (gpm)
= 35 gpm for RM-1LW-104
=15 gprﬁ for RM-1LW-116
= 80 gpm for 2SGC-RQ100
Column 8 & 11 — [E]] - List of the monitor specific isotope detection efficiencies. A set of calculations is

done for the 843-30 and the 843-30R detectors available for Unit 1 monitors (isotope efficiencies in units of
cpm/uCi/mi).
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Column 9 & 12 —The monitor count rate (CR) was calculated using: [Reference 2]
CR=> Ci*E

where: CR = monitor count rate attributed from each radionuclide in ncpm
Ci = previously described
E; = detection efficiency for the appropriate monitor (com/uCi/cc)[References 6 and 7]

FOR UNIT 2 ONLY:

The Unit 2 monitor display value (DV) was calculated using:

DV=CF11 > C,E;

where;

CF11 = 5.61E-9 uCi/ml/cpm; calculated in ERS-ATL-93-021: [Reference 2]

Ei = Previously described

Ci = Previously described
Application of Monitor Background: Becéuse the liquid monitonls do not have a background subtract feature
the indicated values are net values. Therefore, monitor background needs to be accounted for when

changing the set points on a monitor.

Column 13 = Dose Conversion Factors (DCF) for child thyroid taken from Regulatory Guide 1.109
(Reference 9) in mrem/pCi ingested.

Column 14 — Gonverted RG 1.109 DCFs into mrem/uCi.
Col 14 = [Col 13 mrem / pCi* 1E8 pCi/ uCi]
Column 15 — Child Thyroid dose per hour from ingestion concentrations equal to 10 mrem TEDE.

(Assumes water ingestion occurs over a 1 hour period.)

Col 15 =[Col 14 mrem / uCi * Col 6 uCi/ ml* 1400 mi / hr]

’
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Conversion of Child Thyroid Dose to a Count Rate equal to 50 mrem Committed'Dose Equivalent (CDE):

RESULTS

CR for 50 mrem CDE (CThy) =

_ CR for10 mrem TEDE

Z CDE,; /50 mrem

An EXCEL spreadsheet was generated to perform the alarm set point calculations. See Attachments 1

through 3.

Alarm Set Point Calculation Summary - Unit 1

[all units in cpm]

. 10 mrem TEDE | 50 mrem Child Thyroid | Minimum Set Paint | Monitor Range
RM-1LW-104 843-30 1.81E+09 5.89E+08 5.89E+08 10to 1E6
RM-1LW-104 843-30R 2.09E+09 6.80E+08 6.80E+08 10to 1E6
RM-1LW-116 843-30 4.22E+09 1.38E+09 1.38E+09 10 to 1E6
RM-1LW-116 843-30R 4.87E+09 1.59E+09 1.58E+09 10to 1E6

Alarm Set Point Calculation Summary - Unit 2.

{all units in uCi/ml]

TEDE

Child Thyroid

Minimum Set Point

Display Range

25CG-RQ100

5.8SE+00

2.42E+00

2.42E+00

5.6E-8 to 5.6E-2

Readability/Range Discussion:

As displayed in the tables above, all calculated set points are significantly greater (>4000%) than the range
of the associated instrument. Generally when an over range EAL value occurs, it has been acceptable to
choose a value of approximately 80% of the high range of the monitor. For example, 80% of 1E6 = 8E5
cpm. However, if this vaiue would be employed as an EAL indication, an ALERT level would be declared
significantly sooner than required for 10 mrem TEDE and/or 50 mrem child thyroid dose. More specifically,
even at the 95% range values, ALERT EAL indication would be declared at doses less than 0.1 mrem
TEDE and less than 1 mrem child thyroid for all available radiation detectors at both units. These values
are far below the required EAL thresholds of 10 mrem TEDE and 50 mrem thyroid, which, if employed,
would cycle plant and industry resources unnecessarily.
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Conclusions/Recommendations:

NEI 99-01 recognizes that this Initiating Condition may result in a value beyond the display range of the
monitor. Therefore, guidance states that if the calculated set point is greater than approximately 110% of
the highest accurate monitor reading, then developers may choose not to include this monitor value as an
EAL indication and are instructed to identify an alternate EAL threshold. The only viable alternate
methodology is a liquid isotopic sample analysis. Sampling methodology is covered under its own distinct
EAL according to NEI 99-01 revision 8. Therefore, it is recommended that BVPS EALs do not contain a
liquid effluent monitor threshold value that equates to 1% of the PAG for an ALERT classification.
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ATTACHMENTS
1. (see page 8) Unit 1 Liquid Monitors Alert EAL Set Points for 843-30 Detectors
2. (see page 9) Unit 1 Liquid Monitors Alert EAL Set Points for 843-30R Detectors

3. (see page 10) Unit 2 Liquid Monitors Alert EAL Set Points
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Attachment 1

- Unit 1 Liquid Monitors Alert EAL Set Points for 843-30 Detectors
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Attachment 2 - Unit 1 Liquid Monitors Alert EAL Set Points for 843-30R Detectors
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Y92 140607 1003 3706100 150607 1861 LHELS Q00400 0.00E+00 685605 Q0E+00 Q.00EHD
% 510605 LEH03 2586402 LUEDS SIEW L0203 10648 L1568 AW LOBE08 SOIES
Rb-95 520805 2B L6402 LOGEDS 528609 206803 LOGEHS 2196405 480603 106EH8 S.UEH5
§1-9% 130605 26403 ABED]  2BES 13960 516604 8136407 208 120503 B1XH7 S75EH4
% 110602 1603 S50E 223003 L1E06 437601 1411408 G.16EH7 1026400 141608 LaEd
Te39m LIOER2 801 6.85EHT2 23803 112606 4.3%661 1116463 AB5E407 1026400 111E3 LLE3
Ru-108 340606 2503 RSEH]  6NE06 480 135603 L1368 LSR5 ABE0 11368 1366405
Ru-106 LOCE05 2060 2506402 20306 L0209 397604 0006400 [ 2] S0 0006400 Q006400
Ri-103m 340505 AEHE J9E01 6.90E-06 245809 13803 C.O0E00 CO0E0) IBED 0.00EH00 B.00E+00
To-1%m 150605 1B 1258402 S.0706 MR 992604 2406408 13642 22803 280618 S56HR 320606 32BN LIE05
Te-127m 26000 _RER 21E03 528605 2608 1MER 17 1ETEA0S 241802 LE2E407 3906405 681606 8916400 25560
Te-127 27060 1£403 L9302 SA48E05 2UER 107802 1486406 L558+04 250802 143646 AT0EE04 325807 %601 125605
Te18m 130603 5.6 L106409 22504 LIE07 4370 LUE05 483 102601 LUEADS 1136404 157605 1576401 245603
Te-12 670604 36404 L2 136604 6.806-08 266662 L6347 AMBES [¥:130) LE3EN7 LO5E406 9.568-08 955502 S.03E-06
[BE) 120804 1608 600EK3Z 24305 12508 478603 265EH08 126646 LREG 265E408 2856406 6.506-04 6.506+02 JER
Te-131m 160804 [13) 13%403 BB LEE03 §¥EQ L1SEHE 230643 148602 L1506 170404 5326406 512660 116604
Tel3 e 6.E403 2506400 G5E06 e L1903 L11E08 1REHS 2TER LIIEH3 30BE405 [ %3] (3373 X607
131 LEGEDE 9E40L 88106 Ev.120) LE2A0S 635840 11868 T4564R 148601 LI86403 LTRHA 572603 STEB L3062
Te-132 | 43060 TEQ 3072404 3B 43E07 L1701 L2IEH08 207507 358601 121E408 4826407 &5LE-06 | B.51E00 297EE
1132 490803 9403 T3 9BEN L9807 195601 3158 3] 454801 3168 LgE08 [£:02:.3 6REHT ATER
113 4.00E-02 S0 ANCEH05  ALE0 4,06E-06 159600 116648 1845433 37600 L1663 ASEHS 1.36E-03 L3603 1T
3 20086 B8 13360} 16605 RLE09 303 117408 LOLE JAIED3 378 23%406 LBES LBEL 2036
<5 460802 1501 106 934603 AGTED6 LRBE0 28408 ARER 266400 24248 LeX+H9
H135 430603 3EK8 LUB03 3BEN 43707 1HER TATEHY LSIETY I%E01 14738 585407 AWEN 27EHR L70E-01
05136 850803 460 L6405 131603 ME-07 15601 3196408 LIEHE B2E01 108 2836408
13 330¢-02 1842 L5406 670003 135606 13160 9.30E407 LUEHE 30680 336407 284408
Ba-137m 110002 L2 6903 315606 L3EH0 9.36E+07 L2UEHE 2870 JRSE07 286408
Ba140 1BE6 BEH2 S17E02 22605 L1208 43703 47607 2096405 100 ATET Q87605
1a-140 130604 SEAR2 917402 22%0 L1083 437603 2R 966 102602 2206408 225405
Le-241 510605 26403 128000 LMEDS 5180 LED 60607 A2E48 472503 5206407 LBEDS
-3 280806 11403 1406401 S.68E07 28410 116 T80T ATSEE 253004 TBTEHAT 206408
Ce-144 30 3602 S3BEA02 60506 1%E0 12766 1356407 he) 296603 136407 403504
Pri43 270B05 1603 L3sEs2 543E:06 LD 107603 C.00E+00 Q.00E+00 250603 0006400 O00E400
P14 320886 A0 4006400 B50E06 1560 127603 236406 29543 236603 232406 [1$2-3<]
3 S.50E402 8EH0 3440407 11402 56502 LIBE Q.00E-0D Q00EA0 5085404 000640 QOJEHD 2GE0T 203E01 158001
Total= 550402 493407 CRingpm e 209+08 AZTE9 . 15460
CRincpm = EB0E408 sceehasedonSOmrem Cthy »»> L5
lylistedin the ODCMbut notincluded inthe dose cakeulation are Br-85 (172; hatf-Rle), Rh-106(29.95 haff-lfe, Asshort iived
daughters oftonger lived duction & intake limits are incuded with the pasent values. Because of the shost talf life, the initial individual
quantities are assumed to be inslgnificant.
“Ba-L37mand C5-137 Isot fso individually fistedin the 0DCM. However, 8a-137m{2.55 minhalf life) will contribute to the count rate a the
manitor, butwifl be decayed by the time it reaches Midiand Water Intake. All Ba-137m daughter sotopes that an individualis expased Yo are
iindudzdin\he Cs-137dose factars, Theiefore, Ba- 137mis induded in totaf count rate, bust not dose caleulations,
Assumes daily drinking water intake ou.{urs in1hour period at Midland water imake.
*Fow mtes from V2000201 X
Soyrce Term for (RMle-!M and RMHEW-116) from 1/2-00C- 201 {Stone and Webster Cafcnlation Package URIBI-160)
Delection Elficienty for {AM-1LW-10% and AM-1LW- 11£) from /2-00C-20t [Calculation Package £RS-SFL-92.033}
Assumptions - .
Dose caltulation is lor one hourevposure, Refenence Man daily water intake in cne hour, . .
Irtake concentiation s czlculated using C7 blowdown flow rate (defanit 15000+7800gpm) tilor tathe tiver with O0CMoutfalt andriver dilution prior to intake.
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Subject:
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(EAL) Set Points

Attachment 3 - Unit 2 Liquid Monitors Alert EAL Set Points

‘quantities are assumed & be insignilicant.

‘Ba-137m and {s-137 leotopes ateatso individually fistedin the ODCM. However, Ba-13Im {255 min helFlife) will contribute to the count rate at the
“monitor, butwill be decayed by the tire [t reaches Midlind Wates Intake. A 8a-137m daughter isotopes that an individual is expesed toare
glndudtd inthe s-137 dose lactors. Thesefare, Ba-130misincluded In totef count rate, but nat dose calculations,

i

iassumes dally drinking water intake oczurs in 1 bour peviod at Midland water intate.

Flow ates from 1/2-00C-201

Source Teqm for (AW 1UW-104 3nd RV-1W-136) from /2-00C- 201 Stone and Webstes Calrulation Package UR(S}-160]

Detection Eficiency for (AM-1UW-104 and BM-ILW-11€) from /2-00C-201 Cakeulaion Package ERS-SFL-92.03%)

{0DCMsource term CFLL Cunverslan factor from ERS-ATL-93-020.

;‘Assumau’ans - X .

)'Dose ciloutatonis for one hourexposure. Relerence Mandailywatet intae in one hour,

‘Intake concentration is cakeulated using €T blowdown Row rate {default 1590-7800 gpm) orlor to the river with GOCMoulfall and siver dilution prior toiatabe.
H

N « . . . 1LRP 23 tokal & RG 1109040 ml] = Annsalmi ODCMstte spedific mixingeffectol ~
Unit 2 Liquid Monitor Alert EAL Set Points PpR—— [ = ,';L}m the dichrg sturure < 3
Adultwaterintake » 70605 m 1550 LOE0) 0DCMriver dilution factnr = 0
Chitd water intake = S.J0EH05 m! 1900 L6403 V1/U2 Combined CTBD [gpm} = 2800
‘ Discharge Rate{gpmi ;)
G C &
» ={0800'3*0)/80*  DETECTION 10mrem TEDE . .
. 0GR lntake bor 10 Midland intzke o 56C-100undiluted RG 1109 Chlld thyroid  RG 1109 Child
ANRUALBELEASE stochastic Al TEQE trem TEDE  for hourintake conc HHROENCY 6860100 OCF Ihyroid OCF Cthy (D€
NUCUBE (i, i rrem [ile] ulifml Cifml {omiuti/ml] m mrem/pCiingested  mrem/uli ingested mrem
51 100604 4B0 12605 LMEDS LI%R 192603 201E407 386808 4609 494603 1T
M- 25080 pAL EBED  SEIRG 2808 4BOE-0¢ 127848 610640}
Fe-55 130601 9.F+02 T2E-08 2006 146608 230503 QO 0005400
Fe8) S50E0S REST L0604 LAGEDS 130649 LBED 28 LSTERS
LS8 LIoEQ3 LB £.506-03 247600 124607 pAYZir] 1326408 336405
Co-60 1R0EDY S E42 160003 359505 180608 307603 23EH08 T3S
s SI0E02 LE2 B30l LUER S3%-06 9TE01 G067 63707
Rp-239 AANEE 2E48 SI0E-05 TI5606 355809 S15EM 185E08 L0LE+e5
883 290805 LEW 20706 651606 126609 SSTEH 1826406 133648
884 550608 JED 98%-10 10 868313 LIE0? L3808 1566401
Ab-B6 ANELS SEH2 3ME-M 830606 AJ6609 THEN 1042407 13%48
Sr-89 220605 SER 2ME0 AMEDS WED [hy/33 1804 170
53 850867 4B 10604 19160 95511 163£05 C.LCEH0 0.00E40
Y- E00E07 SEHR EO0E-06 107 GHMELL LISEQS [ S 0.006+00
¥91m ARELE LEHS LBOE-0?  BOSEO7 40410 (211203 1596408 LIDED)
Y9 440806 6EHR 167E-05 9.88£.07 Q910 BASEQS ISSERS 006401
Y93 3002407 1E{B 150606 5708 mu AT6E06 2036407 LI
95 400506 LEHB 200805  398E-07 445610 T.58E06 135408 LOECA
Nb-95 400606 2640 100605 848807 445610 16805 1336408 L0
pi2H 530605 2803 LIE05 L1906 595810 102604 10448 LOGED
Mo-93 230803 1EA3 LBEO  SI6EN 238507 A2 4476400 197606
Te-®Bm 210603 8E+QY 131E-04 ANEM 23607 40302 1406408 5.65€406
Re-103 27005 2033 ETEDE  60GERGT 30210 S.18E05 1716408 BETEB
Ra-106 820607 pAZ QO0EH0  LBEO7 E2i 3] 157805 Q00600 L.00E+00
Rh-1037 270606 4B 33%-68 6.06E-07 10%-10 S 16805 000600 0.00E+0
Rb-106 8.206:07 8EH3 5 1307 R0 SUEU 15785 5.656407 EI0EHR
Te-125m 190E:C8 LE03 95006 426807 23%10 ABSED 3505 L4480 12606 126400 SBEM
Te-12hm KB 6ER LBEDY 421606 236608 403604 L266406 SOREHL 631606 ESIEHD LUEB
Te-177 250E TE3 1BE0S  S61E06 281£08 ARE04 243406 JRY ) 3%E07 326601 L2BE%
Te-12m RAEH SEHD 8.0 LBAE-08 9208 157603 6538406 LO3Ed4 LSTEGS 1576401 2@E0
Te-18 520608 608 28306 118605 S.95609 102608 1365407 L9GE4 956608 956602 194807
19 20504 TEHQ L1603 X165 253808 £A2608 5188408 22%46 65CE0¢ BS0E02 L3R
Te-L3im SN0 SEHQ 33604 1I7E06 SBIE-09 999504 185808 285648 512606 SLE0 AL7ES
Te.131 940646 [13) 78%06  2VER06 106E-09 L81E-04 1836408 312% 6.356-08. BXE02 936848
I-131 10001 9E0L SS6EH00 2B 112606 192600 136508 1,766 5.72%-03 5.726403 BO7EOL
Te-12 T.B0E04 0 357603 15801 ATECS 150602 1766408 L4406 651606 651E400 75604
3tr] 230603 SE03 128603 SI6E04 258607 49802 4208 1565407 6RE05 6 Rf101 2682
H3 650802 SE 8SE-01 145602 2.306-06 p.1204] 17548 216548 L3603 1366403 L3961
[2k1] 4.50606 3608 2640 10606 51710 ABE05 0648 355644 LNE0 16401 1266
Cs-13 300602 TED) 11600 6BEDS 33706 876601 IBREB 157E+08
k1% 220603 IR0 15302 206603 10306 17E0 171608 302607 ’ RN 279642 4REN
G513 390603 4E02 48802 ABEH 23507 248502 A VENS 3216407
Cs-137 L0ED LER L1000 AHE03 24R-06 42601 1266408 SALEW?
8-13Im 210602 1642 QB0 ATIE® 2366 66 4030 1348 53T G OF t1 from OEC ol = _ SSIEQ uGifmifm_
Bs-140 9.30E-C6 (23 1S 209806 109 LMEN TSE07 134604
12130 840£-06 [A3,] L0005 189606 343610 161604 302808 ASTEOY
Ce-141 & 00E-8 pAL ) 10605 368807 440810 768605 TIEA0? § 95EI03
Ce-343 S 50807 L6403 ANE06 183607 L6611 LeSEs 1206+08 L3543
Ce-144 2ROES 1R 43305 SHE07 2924610 4REB 18407 SUED
Pr-343 220806 LE03 LISE05 51807 L5810 44805 163%+00 720605
Pr-1%4 260RL6 408 35607 SEL? 292610 499605 3406+06 1ER
K3 550642 AROS M1 L2EAR R1E-02 LOGE4 Q0X+0 Q006400 203607 20360 L7ERL
Toul BBt 106EH04
426401 Rinpms  LOSEWS e
LRir cpm= 43%8 <c<ebased on SOavem Cthy 500501
D¥inuCi/mle SERE
oV inuCifml= 2880
topes individually listadin the ODCMbut in the d lati 8585 [172s ballife), Rh-106 (28,95 hall-fife, As short lived
daughters of longer lived parents, production & intake limits are included with the parentvalues. Because al the shert half lfe, the initial individual






