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I1.0 ININEALTIGI '

the offsite Ibse Calculatim Manual describes the Radicactive :,

Effluent Ccntrola Program. She inplcstuntatim of this program
msurus ccarpliance with the ruguiruwnts of 10 CFR 50.36,10 CFR
20.106,10 CFR 50 Appendix I ard 40 OR 190.

ihe COCM describes the nothodology and paramters used in tho |calculaticn of offsite dosca due to radicactive 11guld ard '

gaseous effluents. ita 00CM cmtents for calculaticn of dose are
based on "Prtparation of Radiolcgical Ef fluent Tochnical Speci-
fications for Nuclear Power Plants (NUREG-0133)," and Regulatory
Guide 1.109, Revision 1.

2he COOT ides the limitations on the operability of radio-
active 11 d and gaseous monitoring instnrnentation incitriing
surveillance toets and sotpoint detaminaticn. Each Sarvaillanco
Requiruimt shall be perfoutui within the specified surveillance
interval with a maxinum allowable extensica not to exceed 25% of
the specified interval.

Its ODCM providos the Radiological Envizanental tbnitoring Pro-
gram. Uhe pm arti ocmsists of mmitoring stations and sartpling
programs designed to confirm the dose estbrates unde under nontal !

or accident canditions, and confonn to NRC requixmants in 10 OR
Part 50.

The 0004 provides descriptions of the infonration that should be
included in the Annual Radiological Dwirmmental Operating andO Semiannual Radicactive Effluent Release Reports.

2.0 IJOLTID IE7 URBr!U

2.1 CsuwL tim - n-Hance With 10 CFR 20

1he canoentraticm of radioactive material' released in liquid ef-
fluents to UNRESIRICTED AREAS (see Figure 2.1) shall be limital>

to the ccocentraticm specified in 10 CFR Part 20, Appendix B,
Table II, Column 2, for radionuclides other than dissolved or
entrained noble gases. Ibr dissolved or entrthecancentrationshallbelimitedto2x10-ginednoblegases,microcurie /ml
total activity.

'
2.1.1 Remedial Actim

With % canoontraticn of radioactive unterial released in liquid
effluents to UNRESTRICTED AREAS excmding the above limits, in-
mediately restore the cancentration to within the above limits.

0004 1
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2.1.2 Surveillance HorJulronnnts

O 'Ib show cmpliance with this requi.ramant, concentrations of ac-
tual liquid effluents will te detennined by pirfonning Isotopic
Arnlysos. Radioactive liquid wastes shall ba sampled and
analyzeri according to the sampling ord analyris program of Table
2-1.

O

ODCM 2
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TNYR 2-1

RADIOACTIVE LIQUID WASTE SAMPLIIC NO M4ALYSIS PROGRAM

,.. . - .- .

,Q> !

' IIMER LIMIT
(- OF DimLTICN

MINIMLM (1)
LIQUID RELEASE SAMPLDG ANALYSIS TYPE OF ACTIVI'IY (LLD)

TYPE FRIQJE2CY FRIUJEtCY ANALYSIS (uC1/ml)

1. Batch Waste P P
Release Each Batch Each Batch Principal Ganina 5x10~

(2) (3)
Tanks Ehitters

I-131 1.x10-6
a. Wasta --

Mat 11 tor P M 'r ec:oi " . arvi
Tank Crie Batch /M L- :ed Gases 1x10-5

.

(Ganiin Dnitters)
b. Secondary

Liquid P M (4) H-3
Waste Kal- Each Batch Ccruposite 1x10-5
itor Tank

Gross Alpha 1x10~

P Q (4) Sr-89, Sr-90
Each Batch Canposite 5x10-8

Fe-55
g-6

2. Continuous (6) W (4) Principal Garma
(5) Daily Camposite (3) 5x10,7

Releases Grab Sample Dnitters

I-131
1x10-6

Steam
Generator M M Dissolved arri -5Blowdown Grab Sample Entrained Gres 1x10

(Gamm Dnitters)

M (4) H-3 -5
(6) Ccanposite 1x10

Daily
Grab Sample Gross Alpha

_7

(6) Q (4) Sr-89, Sr-90
Daily Camposite 5x10_g
Grab Sample

Fe-55 -6
| 1x10

mi 3
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'1NTR 2-1 (Oaritirardj

O TNLE !UI'ATICtB
U

(1) 'Ihe LID is defined, as the snallest concentration of radio-
active natorial in s sanple that will yield a net count, atove
systan teckground, that will be detected with 95% probability
with only 5% protability of falsely concitding that a blank
observation represents a "real" signal.

For a particular naasurment systen, 5.ttich nay include radio-
chanical seinration:

4.66 sb

E * V * 2.22 x 106 . y .exp (- J A t)

Where

LID = the "a priori" lower limit of detec+t.on (microCuries
per urtit nass or volune),

s = the standard deviation of the background counting rateg
or of the counting rate of a blank sanple as appropriate
(counts per minute),

E = the counting efficiency (counts per disintegration),
f~h
V V = the sanple size (units of nass or voltme),

2.22 x 106 = the number of disintegrations por minute per
microcurie,

Y = the fractional radiochanical yield, when applicable,

= the radioagtive decay constant for the particular
radionuclide (s ), and *'

A t = the elapsed tire between the midpoint of sanple col-
lection and the time of counting (s).

Typical value of E, V, Y and At should be used in the cal-
culation.

|

| It should be recognized that the IID is defined as an a priori
(before the fact) limit representing the capability of a
measurenent systan ard not as a posteriori (after the fact)
limit for a particular measurumnt.

00CH 4

|

|
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4 WYE 2-1 (Oantirani)

U,O TABLE IUI' TICIE (Continued)A

'2) A batch release is the discharge of liquid wastes of a discrete
volune. Prior to sampling for analyses, each batch shall be
isolatcd, and then thomughly mixed by a nethod described in
plant proccdurus to assure repmsontative sanpling.

(3) We principal ganna mtitters for which the IID specification
applies include the following radionuclides: Mn-54, Fe-59, Co-
58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141 and Co-144.
mis list does not nean that only these nuclides are to be con-
sidered. Other ganna peaks that are identifiable, together
with those of the above nuclides, shall also be analyzed and
reported in the smtiannual Radioactive Effluent Release Report
in the format outlined in Regulatory Guide 1.h, Appendix B,
Revision 1, June 1974.

(4) A composite sample is one in whit- the quantity of liquid sem-
pled is proportional to the quant.cy of liquid waste discharged
and in which the nethod of sampling spicyod results in a i

specinen that is representative of the liquids released. Prior
to analysis, all sanples taken for the ccruposite shall be
thoroughly mixtd in order for the cmposite sanples to te m-
pmsentative of the ef fluent m1cese.

(5) A continuous rulee e is the discharge of liquid wastes of a
nondiscrete volume, e.g., frun a volunn of a systar. that has ang

' input flow during the continuous release.

(6) Sanples shall be taken at the initiation of effluent flow and
at least once per 24 hours thereafter while the release is oc-
curring. 'Ib be repmsentative of the liquid effluent, the
sanple volunn shall be pmportioned to the effluent strmm dis-
charge volune. 'Ihe ratio of sanple volume to effluent dis-
charge volume shall be naintained constant for all samples
taken for the cmposite sanple.

ODCM 5

3/91

O,



_ - - - _ _ _ _ - - _ _ - - - - - - - _ _ _ _ _ _ _ - - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ . __________ ____ __ _-_ -_ -_ _ ____-________________

'IWWE 2-1 f 0xitirml)

, Y RFT.XfFICY PUTATIO4
'V

FUTATICN WIU.IEtCY

S At lease ance per 12 hours.
,

D At least once per 24 hours.

W At least once per 7 days

M At least once per 31 days.

Q At least once per 92 days.

SA At least once per 184 days.

R At least once por 18 nanths.

S/U Prior to each reactor startup.

N.A. Ibt applicablo.

P Ccupleted prior to each release.

| o

|

|

I
1

|

00CM C
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2.2 Dm - Cannliance with 10 CFR 50 Arum 11x I

O '1he dose or dose conmitannt to a MDdBER OF ' HIE PUBLIC frun radio-
active mterials in liquid effluents rulmsed, frun each unit, to
LPRES'IRICTED AREAS (soo Figure 2.1) shall be limited:

a. During any calendar quarter to less than or equal to
1.5 mruns to the whole body and to less than or equal
to 5 mruns to any organ, and

b. During any calendar year to less than or equal to ;
mmus to the whole body and to less than or equal to
10 mruns to any organ.

2.2.1 Ikwrilal Action

With the calculated dme frun the release of radioactive nate-
rials in liquid offluents exceeding any of the above limits, pre-
pare and subnit to the Ccmnission within 30 days, pursuant to
Technical Specification 6.9.2, a Special Report that identifies
the cause(s) for exceeding the limit (s) and defines the correc-
tive actions that have been taken to ruiuce the releases and the
proposed corrective actions to be taket to assure that subsequent
releases will be in compliance with the above limits. 'Ihis
Special Report shall also incitries (1) the results of radio-
logical analyses of the drinking mter sourm, axi (2) the radio-
logical impact on finished drinking water supplies with regani to
the requiranants of 40 CFR Part 141, Clmn Drinking Water Act.

O '1his requirunent of (1) and (2) are applicable only if drinking
V mter supply is taken frun the receiving body within 3 miles of

the plant discharge.

2.2.2 Survetllance Ikriuirunanta

Canulative dose contributions frun liquid effluents for the cur-
rent calendar quarter and the current calendar year shall be de-
tennined using the following nothodology at leavt once per 31
uays,

m
4 " k ( A 'r 1 Ag Cg F)p i g

Irl

Where,

4= the cumulative dose camnitsnent to the total body or
7

any organ, T, frun the liquid effluent for the
total

m
time period I ag, in mmn.

L=1

A g = the length of the Lth time period over which C
and F are averaged for all licpid releases, ibgg

r3 hours.
N.]

ODCM 7
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2.2.2 fktrvn111anm IvrJuimumts - Oantismund

O(d Cg= the average concentration of radionuclide, 'i', in
undiluted liquid effluent f1w during tino period
at , in uCi/ml.

t

the near field average dilution factor for CF =
3 gduring any liquid offluent release where

fF =
3

(F)K

Where:

f= Liquid Radioactive Waste Flw

F= Discharge Structure Exit Fl m , the sum of the re-
lease arri dilution ficw.

K= Applicable factor; the site dependent value for the
mixing effect of the dischame structure. 'Ihis
value is conservatively assumed to be 1 (one) for
this section.

'Ihe sita related ingestion dose ccmnitznent factor toA =
iT the total body or any organ, 'T', for each iden-

tified principal gannn and beta entitter, mrun/hr per
uC1/ml. See Tables A.4-1 through A.4-4.

(-
(/ A 1.14E5 (U h + U ,BF ) DFg=

iT p f

Where,

DW = Dilution factor frun the near field area to the
ptable water intake for water consum[rdon, for Wolf
Creek Generating Station thib factor is 1 (one).

y= Bioammilation factor for radionuclide, 'i', inBF
fish, pCi/Eg per pCi/1, frun Table A.1-1 frtrn Regu-
latory Guide 1.109 (Rev. 1).

Dose Conversion factor for radionuclide, 'i', inDF =
g

mrun/pci, frun Table A.3-1 through A.3-4, frun Regu-
latory Guide 1.109 (Rev. 1).

Water consumption, in kg/yr.U =
y

Fish consumption, in kg/yr.U =p
6 31.14E5 = units conversion factor = 10 cci/uCi x 10 g jg

8760 hr/yr

ODCM 8
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'2.2.2 Surve113ance Ramiraments - Ctmtimed

O.
%e dose calculations are based m the actual isotopic analysis
of the radioactive liquid effluents, the radioactive liquid ef-
fluent flow, and the dilution flow.

2.3 Prow Dose

2e Liquid Radwaste Tmatunt Systs shall be OPERABLE and app
priate portions of the syst s shall be used to reduce rel m ses of .

radioactivity when the projected doses due the liquid effluent,
frm each unit, to UNRES11GCTED AREAS (see Figure 2.1) would ex-
coed 0.06 mrm to the whole body or 0.2 mrm to any organ in a 31-
day period.

_raarital Actim2.3.1 p

With radioactive liquid waste being dischargo:1 without tmatment
and in excess of the above limits and any partica of the Liquid
Radeste Trustent Systm not in operation, prepare and submit to
the Cmmission within 30 days pursuant to Technical Specification
6.9.2, a S-ial Report that includes the following infomation:

A. Explanation of why liquid radwnste was being discharged with-
out treat: ment,'identificatim of any inoperable equipent or
subsyst es, and the reason for the inoperability,

B. A~ tion (s) taken to restore the inopedle equipuent to
OPERABLE status, and

O C. Sumary description of action (s) taken to prevent a recur-
ren .

2.3.2 Surveillmoe Reauinsuado

2.3.2.1 Doses due to liquid releases frm each unit to UNRESIRICTED AREAS
shall be projected at least- once per 31 days in accordance with
the following ethodology when Liquid Radwnste Treatent Systes-
are not being fully utilized.

_

A 31-D =
.

31 T-

Where,
,

D31 " P* d 31 "Y #8
A = Cumulative dose for current quarter

T = Current number of dap in quarter

00CM 9
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2.3.2.2 %e installed Liquid Radwaste Trmtrent Systisn shall be can-
sidend OPERABLE by meeting the requixunr.ts of Sections 2.1 and

( 2.2.

2.4 Instnanmtation

%e radioactive liquid offJuant nonitoring instrumentation chmi-
nels shown in Table 2-2 shall be OPERAEE with their Alann/ Trip
Setpoints set to ensure that the limits of Section 2.1 aru not
excecded. We Alarm /TrJp Setpoints of these channels shall be
detennined ard adjusted in accordance with the nothodolcxJy and
parannters deceribed in Section 2.4.4.

2.4.1 Ivwrital Act._ian

2.4.1.1 With a radioactive liquid effluent monitoring instrtmentation
channel Aleur/ Trip Setpoint less conservative than ruquirud by
the above, inmediately suspend the release of radioactive liquid
effluents monitored by the affected channel, or declare the chan-
nel inoperable.

2. 4 .1. 2 With less than the mininun ntunber of radioactive liquid offluent
nonitoring instrumentation channels OPERABLE, take the ACTION
shoan in Table 2-2. Restore the inoperable instrumentation to
OPERAME status within the time specified in the ACTICN, or ex-
plain in the next Santannual Radioactive Effluent Release Report,
why this inoperability was not corrected within the time siwci-
fled.

2.4.2 farveillance naculiunmtn

Each radioactive liguld effluent monitoring instrumentation chan-
nel shall be denenstrated OPERAME by performance of the OlAtNEL
QEI, SOURCE QEK, CHANNEL CAT BRATICN and ANAILG OIAINEL
OPERATICNAL TEST at the fruquencies shown in Table 2-3.

ODCM 10
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TABLE 2-2

RADI0 ACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

i

MINIMbH
CHANNELS

INSTRUMENT OPERABLE ACTION

1. Radioactivity Monitors Providing Alarm and Automatic
Termination of Release

a. Liquid Radwaste Discharge Monitor (HB-RE-18) 1 31

b. Steam Generator Blowdown Discharge Monitor (BM-RE-52) 1 32'

c. Turbine Building Drain Monitor (LE-RE-59) 1 32

d. Secondary Liquid Waste System Monitor (HF-RE-45) 1 33

e. Wastewater Treatment System Influent Monitor (HF-RE-95) 1 32

2. Flow Rate Measurement Devices

a. Liquid Radwaste Discharge Line

1) Waste Monitor Tank A Discharge Line 1 34

2) Waste Monitor Tank B Discharge Line 1 34

b. Steam Generator Blowdown Discharge Line 1 34 '

c. Secondary Liquid Waste System Discharge Line 1 34

,

ODCM 11
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Action 31 - With the number of channels OPERAME less than required
by the Minimn Channels OPERAME ITrguimumt, effluent
releases via this pathey nay continue for up to 14 days

,provided that prior to initle. ting a release: 1

a. At least two irdependent samples are analyzed in
accordance with Section 2.1.2, and

b. At least two technically qualified nmbers of the
facility staff independently verify the release rate
calculations and discharge line valving.

Otherwise, suspend release of radimetivo effluents via
this pathey.

Action 32 - With the number of channels OPERAE E less than required
by the Minian Channels OPERAEE requinmmt, effluent
releases via this pathway any continue for up to 30 days
provided grab samples are analyzed for principle ganna
enitters and I-131 at a lower limit of detection as spe-
cified in Table 2-1.

a. At least cace per 12 hours when the specific acti-
vity of the second.ary coolant is greater than 0.01

p micIxfurie/ gram DOSE EQUIVALErfr I-131, or
(

b. At least once per 24 houw. when the specific acti-
vity of the secondary coolant is less than or equal
to 0.01 microcurie / gram DOSE D3JIVALErfr I-131.

Action 33 - With the number of channels OPERABLE less than required
by the Minimum Channels OPERABLE requirammt, effluent
releases via this pathey may continue for up to 30 days
provided that prior to initiating a release:

a. At least tm indepenient samples are analyzal in
accordance with Section 2.1.2, and

b. At least two technically qualified mmbers of the
facility staff independently verify the release rate
calculations and discharge line valving.

Otherwise, suspend release of radimetive effluents via
this pathey.

ODCM 12
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TMER 2-2 (Omtirant)

(') ACTICN STATEXENTS
V

Action 34 - With the number of channels OPERAEE less than mquired
by the Minimum Channels OPERAELE mquirmrslt, offluent
m1mses via this pathway my continue for up to 30 days
provided the ficw rate is estimttd at least once per 4
hours during actual mleases. Pump perfonunce curves
generated in place my be used to estimate flow.

OO

ODCM 13
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TABLE 2-3

RADI0 ACTIVE LIOUID EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE RE0VIREMENTS

ANALOG
CHANNEL

CHANNEL SOURCE CHANNEL OPERATIONAL
INSTRUMENT ' CHECK CHECK CAllBRATION TEST-

,

1. Radioactivity Monitors Providing
Alarm and Automatic Termination
of Release

a. Liquid Radwaste Discharge Monitor
(HB-RE-18) D P R(2) Q(1)

b. Steam Generator Blowdown Discharge
Monitor (BM-RE-52) D M R(2) Q(1)

c. Turbine Building Drain Monitor
(LE-RE-59) D M R(2) Q(1)

;

d. Secondarv Liquid Waste System
Monitor (HF-RE-45) D P R(2) Q(1)

'e. Wastewater Treatment System Influent
Monitor (HF-RE-95) D M R(2) Q(1)

2. Flow Rate Measurement Devices. |

a. Liquid Radwaste Discharge Line D(3) N.A. R N.A.
-

,

b. Steam Generator Blowdown Discharge Line D(3) N.A. R N.A.
'

c. Secondary Liquid Waste System
'

D(3) N.A. R N.A.Discharge Line

ODCM 14
3/91
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Q TAHLE IMATIQQ
V

(1) The ANAIIG QWHEL OPERATICNAL TEST shall also datonstrate that
autamtic isolation of this pathway and control ro:xn alann an-
nunciation occur as appropriate if any of the follcwing condi-
tions exists:

a. Instrurent indicates neasured levels above the Alarm / Trip
Setpoint (isolation and alann), or

b. Circuit failum (alann only), or

c. Instrununt indicates a downscale failure (alann only), or

d. Instrununt controls not set in operate node (alann only).

(2) The initial OW@EL CALIBRATICN shall be perfonted mtng one or
nore of the reference (gas or liquid and solid) standards cer.
tified by the National Institute of Standards ard ibchnology
(NIST) or using standams that have been obtained frun suppliers
that participate in neasurement assurance activities with NIST.
These standards shall pennit calibrating the systen over its
interded range or energy, measurutunt range, ard establish nrm-
itor response to a solid calibration source. For subsequent
OWREL CALIBRATION, NIST traceable standard (gas, liquid, or

7.g solid) may be uscd; or a gas, liquid, or solid source that has
( been calibrated by relating it to equipnent that was prev.ously

(within 30 days) calibrated by the sann gemetry and type ef
source standard traceable to NIST.

(3) CHANNEL CHFIK shall consist of verifying indication of flow dut-
ing periods of release. OWEEL chirk shall be unde at least
once pr 24 hours on days on which continuous, periodic, or
batch releases are made.

ODCM 15
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:

- 2.4.3 Liauld Itmitor ('alibration MEfthudDlOQY

D We five nonitors associated with liquid releases are listed be-
..Q lows i

..

Mxdtor ID Description

0-IN-RE-52 Steam Generator Blowdown
Discharge Manitor

0-LE-RE-59 Turbine Building Drain
Monitor

0-HF-RE-45 Secondary Liquid Waste
Systan Monitor

0-HB-RE-18 Liquid Radeste Discharge
Monitor

'

0-HF-RE-95 Wastewater Treatment Systen
Influent Monitor

Liquid effluent streams are nonitored by an NaI(Tl) Detector.
We detector operates in a gross counting node and is ganna sen-
sitive.

Calibration of the liquid nonitors shall be perfornuxi using three
staMard solutions of Cs-137. W e solutions shall cover the ap-
propriate range of pe detector and_pve concentrations og ap-O proxinately 5 x 10' uC1/cc, l_ x 10 uC1/ce, and 1 x 10~
uC1/cc. W e solutions shall be presented to the detector and the
meter reading in counts per minute shall be recorded. A graph of
counts per minute versus concontration shall be produced frun the
data.

2.4.4 Liauld Efflumt Itmitar Setroints

he Alarm / Trip Setpoints for the Liquid Effluent Radiation &ni-
tors are based on the instantaneous concentration limits of 10
CFR 20, Appendix B, Table II,- Column 2 applied at the boundary of
the restricted area. Specifically, the High Alarm Setpoint will
correspond to the 10 CFR Part 20 limits at the Boundary of the
restricted area; the Alert Alarm Setpoint is set one order of
magnitude below the High Alarm / Trip Setpoint. Since the High
Alarm / Trip-initiates isolation of the particular Systan and term-
ination of the release, this setpoint represents assurance that
the instantaneous liquid release limit of 10 CFR Part 20 is not
exceeded. Auditable records shall be maintained indicating the
actual setpoints used at all times.

ODCM 16

O.

es. m + - - - -- - .-eg , ,- .,y-,- w m- ., W - w w-



- __ _ _ __ ._ _ _ _. ._ _ _ . _ - - _ . _

c

ne calculated Alann and Trip Action Setpoints for the Liquid
Effluent Line Monitors must satisfy the follwing equation,

(
cf SC

F+f

Where

C = %e liquid effluent concentration limit (MIC) impimenting
Section 2.1 in uCi/ml.

c = 2e Setpoint, in uCi/ml, of the Radicactivity Manitor
measuring the radioactivity concentration in the effluent
line prior to dilution and subsequent release; the Set-
point, which is inversely proportional to the Volunetric
Flw of the effluent line and directly ped.ional to the
VoltnTetric Flw of the dilution strem plus the effluent
stream, represents a value, which, if exceeded, would re-
sult in concentrations exceeding the lhnits of 10 CFR 20 in
the unrestricted area.

f = Se Pump Flw Rate as neasured at the Radiation Monitor
Location, in Volune per Unit Tine, but in the sane units as
F, belov.

F = Se Dilution Water Flw Rate as nesural prior to ite re-
lease point, in Volune per Unit Tina.

Sus, the expression for detemining the Setpoint on the Liquid
b Radwat n Effluent Line Monitor becates:

~

c 5 C(F+f1 ( ft/ml)
f

ODCM 17
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2.4.4.1 Ctatinucmas Itrmtri Effluent Manitors

O The thme monitors associated with aantinuous liquid releases are
listed belon

Manitor ID Descrirtion
0-IN-RE-52 Steam Generator Blowdown

-Discharge Nanitor

0-LE-RE-59 Turbine Building Drain }txtitor

0-!F-RE-95 waste Water Treat 2nent Systm
Influent Manitor

The Steam Generator Blowdown Discharge Effluent Nanitor contin-
uously monitors the Blowdown Discharge Pump Outlet to detect ex-
cess radioactivity due to Syst s D mineralizer breakthrough or
alriornal Primary to Secondary leakage. The Blowdown Discharge
Manitor's High Alarm Setpoint initiates CLOSURE of the Blowdown
Isolatim Valves and the Blowdown Discharge Valve. Similarly,
the High Radiation Alam on the Turbine Building Drain Manitor
and Waste Water Treatment Nanitor initiates CLC6URE of the Drain
Line Isolation Valves to prevent the release of radioactive ef-
fluents.

Manitor setpoints will be conservatively based cm I-131, the most
restrictive isotope expected to be present. This is particularly
appropriate for the Turbine Building Drain Line Nonitor since the

O most probable source is the Secondary Steam Syst s which is ex-
pected to have negligible activity unless there is a significant
Primary to Secondary leak. Due to changing activities, it will

( not be possible to select a radianuclide distribution on which to
base the monitor setpoint. Additionally, maxinum effluent flows
eM mininum dilution flows will normally be assumed.

4he liigh Alam/ Trip Setpoint will be set to correspond to the I-
~

131 MFC limit at the boundary of the restricted area frm 10 CFR
Part 20, Appendix B, Table II, Column 2. She alert alazm.is set
crie order of magnitude below the High Alarm / Trip Setpoint. This

.

High Alarm / Trip Setpoint assures the limits of Section 2.1 are-
not excaadari at the boundary of the restricted area.

In the event that an alam is 7 RIPPED, an evaluation of the sys-
tem will be nede' by taking an actual isotopic and flow analysis
of the discharge.

The above continuous liquid effluents are not radioactive ef-
fluents until activity has been detected by-the Liquid Effluent

-Manitor, a Tritium analysis of the Secondary systs, or a gross
Beta analysis of.the Secondary systs . At that time an analysis
of the effluent will be made to verify activity in the syst e
effluent. During periods of time when the above liquid effluents
are not radioactive-the High Alam/ Trip Setpoint may be set to
1.5 times the background count rate.

00CM 18
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2.4.4.1.1 Staus Generntw Blow @wn Dischpas *mita

F +F
SUITOINT (uCi/ml) = MPC X m BI-131 F

B

where,
MPC = Maximum Permissible Concentratico ofI-131 I-131, 3.0 E-7 uC1/ml.

F,_ = Diludon flw mte.

F = Bl h fl w mte.B.

The setpoint calculation is based on the mininum dilution flow
rate, the maxinum possible blowdown flow rate, and, due to
changing conditions, I-131 which is the nest restrictive isotope 4

expectM to be presant.

On the event that an alam is reached, the setpoint will be re-
evaluated using the actual dilution flow rate, the actual blow-
down. flow rate, and the actual isotopic analysis as outlined in
Section 2.4.4.2. 'Ihis evaluation will be used to ensure the-
limit of Section 2.1 was not exceeded. 'Ihe setpoint will still
be based on the MPC of I-131 due to the changing conditions of-

-

activity and I-131 being the nost restrictive isotope.,

2.4.4.1.2 'nzrtaine mil,urrr nmin Manitor Ard mate hear Treatment

O - - - - ' -

F+F
Setpoint (uC1/ml) = MPC X m TI-131

T

where,
MPC = 3.0 E-7 C M .I-131

.

F = Dilution flow rate.m

F,p = Effluent flow rata.

The setpoint is based on the minimum dilution flow rate, the nnx-
imum possible effluent flow rate, and the nest restrictive iso-
tope expected to be present, I-131.

~

Ch the event that an alam is reached, the release will be eval-
uated to see if the limit of Section 2.1 was exceeded by using
the actual Dilution Flow Rate, the actual Effluent Flow Rate, ard
the actual. isotopic analysis as outlined in Section 2.4.4.2.---The
setpoint will still be based on the MPC of I-131 due to the
changing conditions of activity and .I-131- being the most restri-
ctive isotope.

~ "
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2.4.4.2 Iwtdt ivriloactivo Liould Rff1turit nytitir

(O 2e two nonitors associated with liquid batch releases are listed
'd below:

bbnitor ID Description

0-HF-RE-45 Secondary Idquid Waste
Systm Monitor

0-HB-RE-18 Liquid Radwaste Discharge
Fbnitor,

h e setpoint is a function of dilution flow rate, tank flow rate,
and isotopic cmposition. A lateratory isotopic analysis is nade
of each batch pior to discharge. Based on the isotopic analysis

' and existing fic.v condition, the setpoint v1_'.1 te calculated and
set on the approp-tate nonitor to ensure the concentration limits
of 10 CFR 20, Appa dix B, Table II, Column 2 are not excooded.

%e setpoints ea determinxi using the following nothodology:

1) Datemira concentrations of radioactivity of the batch being
considaxl for release.

* a isotopic concentration of the batch is the sum of the
concentrations for the isotopes present as detemined frun
the analysis required in Table 2-1.

(3O kC fC +C +C +Ct* f
=

1 g 3 g

Where

1
We concentration of nuclide i as deteuninal byC =

the analysis of the waste sample.

te sum of the concentrations C of each nnasuredC =

9 9ganun emitting nuclide oboerved by ganma-ray
spectroscopy of the waste sample.

*C,= ne neasurui concentration C of alpha anitting
nuclides observal by gross aipha analysis of the
nonthly cmposite sample.

*C te measured concentrations of Sr-89 and Sr-90 in=
8 11guld waste as determinad by analysis of the

quarterly cmposite sample.

00CM 20
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We m3asumd concentration of H-3 in liquid mate*C =
tp as detamined by analysis of the monthly canpo-

Q- site.

f= he m3asumd cancentration of Fe-55 in liquid*C
mate as determined by analysis of the quarterly
cmposite.

* Values for these cancentrations will be based an
previous ctrupesite sample analysis as requirtri by
Table 2-1,

2) %e noasured radianuclide cancentrations am used to calcu-
late a dilution factor, F , which is the ratio of total di-
lution flw rate to tank Nlw rata Itquinxi to assure that
the limitirq cancentrations of Section 2.1 are met at the
point of discharge. 'Ihis is refarmd to as the required di-
lution factor and is detemined according to:

)*F

d"(1idC )
8

1

Where:

C1= Measured cancentraticos of C C,C,C and C
Term 3 C ,"C C b C ,f,9 3as defined in Step 1.

will be included in the calcu18tia8,as appropblate.g

O MPC MPC and MPC , aru limiting can-
MPC , MPC , MN [w abiate radianuclide frm 10

=
I fcen9ratia8sof$

CFR 20, Appendix B, Table II, Colunn 2. For dis-
solved or entrained noble gases, the cancentration
shall be limited to 2.0E-04, uC1/ml total activity.

% e safety factor; a conservative factor used toF =
8

cmpensate for statistical fluctuations and errors
of measument default value is 1,0.

3) For the case Fa < 1, the e ste tank effluent concentration
meets the limits of 10 CFR 20 without dilution and the ef-
fluent may be released at any desired flw rate, fbr the
case F 1, a nodified dilution factor, F must be deter-
minedNo>thatavailabledilutianflwmayNO, apportioned
among sinultaneces discharge patheys.
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Pg=Fd F,

h) Whern F is the allocation factor which will modify the re-
V quired dilution factor so that sinultaneous liquid releases ,

my be made without exceeding 10 CFR 20 limits.

We most straight-forward detennination of allocation factor
ist

F,= 1/n

Wheru

n = me number of liquid discharge pathways for which P # 1daM which are planned for sinultaneous release.

However, this value for F nay be unnecessarily restrictive
in that all release pathw8ys are apportioned the sane frac-
tion of the available dilution stream, regardless of the re-
lative concentrations of each of the sources.

Since the radionuclide concentration of the two continuoun
sources is expected to be less than that of the batch relmse
source, it is acceptable to allocate smaller portions of the
dilution stream to the continuous releases and a larger por-
tion to the batch releases.

Werefore, F is defined as a flexible quantity with a de-
O faultvalue8f1/n. Prior to initiating sinultaneous re-
; lease, a check will be made to assure that the sum of the

allocation factors assigned to pathways for the sinultaneous
release is < l.

4) %e calculated nnxinum permissible waste tank effluent flow
rate, F , is based on the nodified dilution factor, Fg,andthe*8ffectivedilutionflowrate,F

eff*

%e cooling lake into wh)ch the effluent is discharged is
also the source of the diludan stream. It is therefore
necessary to _take into account the recirculation of pre-
viously mitted radionuclides should they be detected by sam-
ple analysis of the cooling lake water. his is accmplished
by defining an effective dilution flow rate as:

Ieff " I *~m
$

ODCM 22
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Whem:
__

e expected minimsn dilution water flow rate.' F =
m

Ify = Moasunxi concentration of nuclide i in the cooling
lake w ter sample.

MPCy = Limiting concentration of radionuclide i fran 10 CPR
20, Appendix B, Table II, Column 2.

For the purpose of setpoint calculations the expectrxi minimum
dilution flow rate is assigned a value based upon the type
and number of punps RUNNIIG into the circulating mter pip-
ing.

Having established the values of F and F f , the calculated
nuxinzn pennissible mate tank flobrate 18 hiven by

I 5Feff + f F O# f
max p eff p " Feff

F fdn dn

Where f if the expected effluent flow rate; normily the
ratal cEpacity of the effluent punp. S us the pump flow rate
is set at or below f Even though the value of f may
be larger than the abl effluent punp capacity, f **ft does

Prepresent the upper limit to the effluent flow rate whereby
the requirment of 10 CFR 20 may still be met. If Fa 5 1,

h the effluent pump flow rate may be assigned any valub sinceD the waste tank offluent concentration meets the limits of 10
CFR 20 without dilution and the release nay be made without
regard to the setpoints f x other release pathways. For
those discharge pathw ys selected to be secured during the
release under consideration, the pump flow rate should be set
at as low a value as practicable to detect any inadvertent
release.

A setpoint for the dilution stream flow rate is not appli-
t

cable since the minimum flow rate is administrative 1y set.
,

!

! 5) %e 11guld radiation mon} tor setpoint may now be detennined
based on the values of 4, C , and f
sponse is primarily to ghmma radiati8R*. We nonitor re-

t

f
| therefore, the actual

| setpoint is based on , C . We calculated nonitor setpoint
concentration is det> - as follows:'

c=A C (uC1/ml)g

00CM 23
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Whem:

-- A= hijustmant factor which will allow the setpoint to
be established in a practical mnner for convenience
and to prevent spurious alarms.

"*A=
f
P

If A > 1, calculate c arri determine the mximum value for the
actual nonitor setpoint (uC1/ml).

If A < 1, no mlease my be mde.

If Fd < 1, no further dilution is required and the relmse my
be mde without regard to available dilution or to
other releases mde sinultaneously, ikwver, it is
necessary to establish a monitor setpoint which
will provide alann should the Islease concentration
inadvertently excesi 10 GT120 limits. '1his can be
accmplished by establishing tne adjustamt factor
as follows:

A = 1/Fd

O

.
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3.0 CASIOLE EPPIIDNFJ

Gaseous effluent releases frun the Unit Vent ard Radeste
Building vent are nonitored continuously. N Unit Vent is the
release point for the Fuel / Auxiliary Building, access contml
area, containment purge, ard condenser air discharge. h Rad-
mste Building Vent is the release point for Waste cas Decay
Tanks ard the Radeste Bailding Ventilation System.

Waste Gas Decay Tank mleases aid Contalment Bailding releases
are treated as batch releases. Waste Gas Decay Tank mleases am
nonitomd by the Radwaste Building Exhaust Monitor. Containnent
Building releases (purges) am nonitored by the Containment Purge
Systan ntnitors and the Plant Unit vent Monitor.

Monitor identifications are as folloas:

Monitor ID Release Point Description

0-GT-RE-21 A and B Unit Vent (Fuel / Auxiliary
Building, access control area,
containnent purge, condenser
air discharge)

O-GH-RE-10 A and B Radwaste Building vent (Rad-
waste Building, waste gas de-
cay tank discharge. Acts to
isolate Waste Cas Decay Tank

b discharge)
w/

CH3T-RE-22 & 23 Containnent Purge Systan Moni-
tor (acts to isolate the
purge; is not an effluent non-

itor)
O-GT-RE-31 & 32 Containment Atnosphere Monitor

(acts to isolate purge; not an
offluent nonitor)

The setpoint for nonitors may be deteunined either based on total
body dose or skin dose rate. h dose rate lindts are for dose
rates at the unrestricted area boundary. h monitor setpoint is
the lesser of the total bcdy dose rate or skin dose rate.
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3.1 Dame Rate - NHanoe itith 10 CFR 20

0 %e dose rate due to radioactive materials released in gaseous
effluents fran the site to areas at and beymd the SITE BOUNDARY
(see Figure 3.1) shall- be limited to the followings

a. For noble gases: less than or equal to 500 mrms/yr to the
whole body and less than or equal to 3000 mruns/yr to the
skin, and

b. For Iodine-131 and 133, for tritium, and for all radionu-
clides in particulate form with half-livas greater than 8.
days:: Iess than or equal to 1500 mrums/yr to any organ.

3.1.1 Ikmerital Action

With the dose rate (s) excesiing the above limits, imnediately
restore the release to within the above limit (s).

3.1.2 Surveillance Raouirummts

%e dose rate to radionuclides in gaseous effluents shall be de--
termined to be within the above limits in accordance with the
methodology described below by obtaining representative sanples
and performing analyses in accordance with the sanpling and anal-
ysis ptapcuu specified in Tablo 3-1.-

__ Based on the methodology of NUR E-0133;

- a. Release rate lhnit for nobles gases

fKy (X/Q) Q1 <500 mrm/yr for the total body,

end

f(L1 + 1.1 M ) (X/Q) Of <3000 mrun/yr for @ s m .1

Where:

K= htal body dose factor due to ganna anissions for1
each idenyfied noble gas radionuclide, in mrun/yr
per uCi/m , frun Table A.1-2.

3
(x/Q) 2.2 E-06 sec/m , the highest calculated annual=

average relative concentration at the restricted
area boundary _in the north sector.

00m 27
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3.1.2 lbrveillanm 14xyiirunnnta (Omtinund)

['N Q
't)

f
Release rate of radionuclide i from vent, in=

uC1/sec.

Skin dose factor due to beta anissions for eachL =
1

identjfied noble gas radionuclide, in mran/yr per
uC1/m , frun Table A.1-2.

y Air dose factor due to gann unissions for eachM =

identgfled noble gas radionuclide, in mrad /yr per
uC1/m fran Table A.1-2.

1.1 Conversion constant of air dose to skin dose.=

b. Relm se rate limit fcr all radionuclides and radioactive
notorials in particulate form and radianuclides other than
noble gases

f(P IN * (X/Q) * Q ) <l500 mrun/yr to any organ.
1

Where:

t
ne mlease rate of radionuclides,1, in gaseousQ =

effluent frun all vent releases, in uC1/sec.

P(1)IN
'1he dose parannter for radionuclides other than=

nobles gages for the inhalation pathway, in mrun/yr
q per uC1/m . See Table A.5-1.

2.2 E-06 sec/m3 (the highest annual average).(X/Q) The=

highest calculated relative concentration for es-
timting the dose to an jn11vidual at the unre-
stricted area boundary in the N sector.

All radionuclides are assumed to be released in elamntal fonn.
% e limit is applicable to the location (unrestricted area boun-
dary or beyond), characterized by the value of X/0 which results
in the mximum total body or skin dose cami.tmant. % e factors
K L and M. relate the radionuclide airborne concentrations to
vkr,iobs, dose fates assuming a seni-infinite cloud. hese factors
are taken fp Table b-1 of_p Regugtory Guide 1.109 arvi nulti-
plied by 10 to convert pCi to uCi and listed in Table A.1-2.
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3.1.2 Survntuanao irratirnants (Cantimed_1
i he following cquation for P ms taken frun NtRH3 0133:y)g

P (Inhalatior ;

P{g)yy = W (m) TAf ( W F per uG /m )
Where

6a constant of unit conversion, 10 Ici/uCiK' =

tge breathing rate of the child age group inBR =

m /yr

the naxinun organ inhalation dose factor forDFA =
f the child age group for the i th radionuclide,

in mrm/pci. % e total body is consideaud as
an organ in the selection of DFA .g

%eagegroupconsideredisthecgildgroup. %e child's
breathing rata is taken as 3700 m /yr frcan Table E-5 of
Regulatory Guide 1.109. m e inhalation dose factors for
the child, DFA are presental in Table E-9 of Reculat. cry,4
Guide 1.109, in units of mrun/pti.

Resolutions of the units yields:

9[J} P1 (Inhalation) = 3.7 X 10 DFAf%
2e P value for tritiu:n is:g

9
Py (Inhalation) = 3.7 x 10 DFAg
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TABLE 3-1 |

| RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM h
i
i

I
MINIMUM LOWER LIMIT OF ),

1 SAMPLING ANALYSIS TYPE OF DETECYION(LLD)(1) {

GASEGUS. RELEASE TYPE FREQUENCY FREQUENCY ACTIVITY ANALYSIS (uCilml) i

i P P
-

! 1. Vaste Gas Decay Each Tank Each Tank Principal Garna Emitters (2) 1x10 '
I Tank Grab Sample
4

P P
2. Containment Purge Each Purge (3) Each Purge (3) Principal Gama Emitters (2) 1x10-'

i or Vent Grab
Sample M

: H-3 (oxide) 1x10-S
,

>

{
1

! 3. Unit Vent M(3), (4) M(3) :

i Grab Principal Gn-na Emitteru (2) 1x10-4 (Sample ;
M(4) t

H-3 (oxide) 1x10-6
;

1 t

i 5. Radwaste Building M M 8

Vent. Grab Sample Principal Ga-na Emitters (2) 1x10~4 |

fM
a-3 (oride) 1x10-6 ;

-

i>

6. Release Types Continuous !
-

j as listed in 3. (6) W(7) I-131 1x10~12 !

,

and 5. abose |,

Charcoal Sample I-133 1x10-10 [

1 Continuous V(7) Particulate
j (6) Sample Principal Gama Emitters (2) 1x10-11 i
9 >

| Continur .3 (6) M Particu- h^yy
Composite late Sample Gross Alpha 1x10 [,

,

! Continuous Q
i (6)- Composite Parti- Sr-89. Sr-90 1x10-yy

|culateSample g
'

r.
; ODCM 30

12/91
i h
i
i

, , - - _ _ , . _

i



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

'INER 3-1 f 0MtMuMJ

*ATUE trFAT10fG

(1) '1ho IID la defined, as the ann 11ost concentration of radimetivo
mterial in a sample that will yloid a not count, atrno systun
tackground, that will in detected with 95% protability with only
5% protability of falsely cancitxiing that a blank observation
wpmsants a "real" sigral.

For a p3rtiedar nmsunment syntan, wttich ney include radio-
chanical sogr.st. ion:

4.66 ab

E * V * 2.22 x 106 . y . exp (- 1 6 t)

Wherus

Im = the "a priori" lower limit of detection (microCuries
por unit nass or voluma),

the standard deviation of tho background countinga =
b rate or of the counting rato of a blank sample as

! appropriate, (counts por minuta),

the counting ef ficiency (counts Inr disintegration),E =

the samplo sizo (units of noss or volum),V =

2.22 x 106= the number of disintegrations per minuto por
micruCurio,

the fractional radiochanical yield, when applicablo,Y =

)
redionuclide (s,gocay constant for the particular
the radioactivo=

), and

6t = the elapsod tino betwxm the mtdpoint of samplo
collection and the tinn of counting (s).

Typical values of E, V, Y, and 4 t should be used in the
calculation.

It should to recognized that the IID is defined as an a priori (be-
fore the fact) limit representing the capability of a noasurumant
systan axi not as an a rosteriori (after the fact) limit for a par-
ticular neasunnnnt.
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T,WWE 3-1 (OtritirnrrJJ

IATUE FUI7EKUS (Continucdi

(2) 'Iho principal gannu unitters for which the LID a[ucification
applies include the follwing radionuclides Kr-87, Kr-88, Xo-
133, Xo-133m, Xe-135, ard Xe-138 in noble gas releases ard lin-
54, Fo-59, Co-58, Co-60, En-65, !b-99, I-131, Cs-134, Cs-137,
Co-141 ard Co-144 in icdino ard Iart.iculats mloases. This list
dces not nean tJat only these nuclides am to to considend.
Other gann pxtka that am iduntifiablo, together with those of
the atovo nuclides, shall also to armlyzcd aid mporttd in the
swdannual Radioactive Ef fluent Italmso lleport in the formt
outlin(d in Regulatory Guide 1.21, Apperdix 13, Revision 1, June
1974.

(3) Sanpling aid analysis shall also in pirfonmd follwing shut-
dmn, stattup, or a 1HIML IGUI change excucding 15% of RATir
THERMAL IGTR within 1 hour tericd.

(4) Tritium grab sanples shall to taken ard xialyzed at least once
per 24 hours when the mfueling canal is flocdcd.

(6) 'Ihe ratio of the sanple f1w rate to the sanpled stnan f1cu
rate shall tu knmn for the tino pericd covemi by each dose or
dose rato calculation mde in accordanm vith Sect.lons 3.1, 3.2
ard 3.3.

(7) Sanplos shall e changed at 1 cast once per 7 days ard arwalyses

O shall te ccupleted within 48 hours af ter changing, or af ter m-
naval frun sanpler. For urtit vent, sanpling shall also be p;r-
fouxd at least once rer 24 hours for a least 7 days follcwing

'

cech shutdcun, startup or '1HEFEAL PCh1R change excca11ng 15% of
RATED THEINAL TGTR within a 1-hour pericd, ard aralyses shall
to ccuplotcd within 48 hours of changing. When sanples col-
lectal for 24 hours am analyzcd, the corresponding LID's nny to
incnnsed by a factor of 10. This mquimmnt does not apply
if: (1) analysis shows that the DOSE EQUIVALE2TI' I-131 concen-
tration in the mactor coolant has not incnviscd nore than a
factor of 3, and (2) the noble gas nrxtitor shcus that of fluant
activity has not increasai nom than a factor of 3.
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;

3.2 Ihn - Ompilairn With 10 CMt 50 Amvrilx I

3.2.1 Itblem Guww

The air doso due to nobles gases ruloaeed in gaseous efflumts,
frun each unit, to areas at and boyand the SITE IElu!MtY (coo
Figuru 3.1) shall bo 111nited to the folicwings

a. During any calendar quarter: Insa than or (qual to 5 mrada
for ganm1 radiation and loss than or equal to 10 mrads for
beta radiation, ard

b. During any calendar years Inss than or equal to 10 mrads for
ganna radiation and loss than or equal to 20 mrada for tota
radiation.

3.2.1.1 Jhartini ActiOD

With the calculated air doso frun radioactiv9 noble gasos in
gaseous effluents excoading any of the above limits, prgnru and
subnit to the Canmiselon within 30 days, pursuant to 7bchnical
Specification 6.9.2, a special mport that identifies the
causo(s) for excooding tha limit (s) and defines the corrective '

actions that have been taken to reduce the reltases ard the pru-
pral corrective actions to te taken to aseuru that subsequent
ruleases will bo in empliance with tho above limits.

3.2.1.2 fkirvollinnoe Itnuinmwrta

Cumulative dose contributions for tho currupt calerdar quarter
.

and calendar year for noble gases shall bo detennined in accor-
dance with the following nothodology at 1mst anco per 31 days.
The dose calculations for the actual rulcasm of radimetivo
noble gases in gaseous offluent will in consistent with the
nothodology provided in Reg. Guide 1.109, Rev.1. 7ho folicwing
dose calculations will in turformod

a. During any cale.rxiir quarter;

For gam.u radiation;

y [(Xfg) . Q ) 5 mrad.f,,13.17 E-8D M=

For beta radiation;

hy 1([/0)*O)510 mrad.3.17 E-8D N=
y

WCM 33
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3.2.1.2 Durveillarrn Myuinunta forntirardj

b. During any calerdar years

For ganun radiations

3.17 E-8 )My [(Xfg) . O ] 510 mrad.D =

For beta radiation:
. <

y [(x/0) ' O ) $ 20 mrad.3.17 E-8 3 3 ND =
y

Wherus

3.17 E-8 - 1ho inverso of the nunber of socorris in a year.

1ho air doso factor due to ganna unissions for eachM =
g

identffled noble gas radianuclido, in mrad /yr per
uC1/m frun Table A.1-2 (ikg. Guide 1.109, Tablo B-
1, Col. 4).

1ho air dose factor due to beta unisslans for mchN =
1

idantgfiednoblegasradionuclido,inmrad/yoarper
uCi/m f run Thble A.1-2 (ikg. Guido 1.109, Tablo D-
1, Colunn 2).

(X/Q) 2.2 E-6 sec/m . 7ho highest calculated annual ave-=

rago rulativo concontration for any ama at tJe un-
restricttd arm boundary.

Q
1 1he release of noble gas radianuclides, 'i', in gas-=

oous offluents, in uC1. Italoases shall be cumulativo

over the calendar quarter or year as appmpriato.

An average monthly air dose schedule should be setup to ensum
section 3.2.1 is not excooded. 1ho average nonthly air dose
should be as followns

,

a. For gannr, radiation 51.6 mrad /no.
For beta radiation 5 3.3 mrad /no.

If the nonthly average air dose for (a) is exceeded, it should
be noted that if the release is cantinued at the sama (or higher)
frequencies or activities the quarterly limit of Section 3.2.1.A
will bo exceeded.

b. For gamna radiation 5 0.8 mrad /no.
For beta radiation 51.6 mrad /no.

If the monthly average air doso for (b) is exctxdod, it should
be noted that if the release is continued at the sano (or higher);

'

frequencies or activities the annual limit of Section 3.2.1.0
will be excoada1.

|
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[h rwillmrm Inguinwnta (Omtfrarill3. 2.1. 2 t_

O If any of tho abovo nanthly average air dosos are excoodcd, eval-
uatico of the causes of the high air doso should be performri and
step should be taken to rudoco the activity or fitquancy (e.g.
delay the release of a Wasto Gas Dacay Tank) of the ruloaso.

3.2.2 IWitolcritrrm, th_rtigjlatim md Other IWilturilicLwl

The dose to a MIM3ER OF 711E PUBLIC frun Iodine-131 ard 133, tri-
tium, ard all radjonuclidos in particulato fonn with half-lives
gruster than 8 days in gasoous effluents mleasai, frun mch
unit, to arms at ard beyard the SITE DOU!OARY (800 Fignu 3.1)
shall be limitui to the foliosings

a. During any calardar quarter: Less than or oqual to 7.5 mtuns
to any organi and

b. During any caltsdar years Itse than er equal to 15 mnus to
any organ.

3.2.2.1 Thux',51 Actitv)

With the calculatui dose frun the releaso of Iodino-131 and 133,
tritium, and radianuclidos in prticulate form with half-lives
grieter than 8 days, in gaseous effluents excooding any of the
atnvo limits, prtiaru and sulnit to the Ccmissian within 30
days, pursuant to Technical Specification 6.9.2, a special Ityrart

~

that identifies the cause(s) for excaxiing the limits and defines
O the correctivo actions that have been takan to reduce the re-

1msos and the pmposed correctivo acticms to to taken to assure
that subcoquent relmses will be in empliance with the above
limits.

3.2.2.2 (ktrvnillmwn Ibnuinwnta

Cumulativo dose contributions for the carnint calendar quarter
and currunt calendar ymr for Iodino-131 ard 133, tritium, ard
radianuclides in prticulate form with half-lives greater than 8
days shall be determincd in accordance with the follcuing notho-
dology at least ance per 31 days. 7b shcw cmpliance, the dose
calculations for the actual rulmses of the subject nnterials are
consistent with the nothodolcgy provided in Regulation Guido
1.109, Revisian 1. The following dono calculations will Le par-
fonnexis

D (mtun) = 3.17E-8 f R1 ((M)f)) $ 7.5 mruna.

b. D (mrun) = 3.17E-8 R1 ((NQ )) 515 mtun1
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3.2.2.2 Strwillanrn Wrruimenta (Onttrurt)
Wheru:

3.17 E-8 = %e inverso of the number of seconds in a year.

%e rulmse of radicia:iines, radicactivo materialsO =
f in puticulate fonn and radianuclides other than

noble gases in gaseous offluents, 'i', in uC1.
Roleases shall be cunulative over the calendar
quarter or p ar as appropriato. W o O valuo shall
be detonnino:1 as the product of the fl rata
through the ruloaso point and grab samples of the
of fluent analyzod in accordance with Table 3-1.

F

We annual averago dispersion peuannter for esti-W =

nating tio dose to an irrlividual at the controlling
lucation.

(X/Q), 2.2 x 10~0 secho for the inhalation3W =

pstJway.

(0/Q), 1.8 E-8 m-2, for the food and groundW =

plano pathways.

f %o dose factor for each gdontiflod radionuclido,R =

'i', in mrun/yr per uC1/m . See Tablo A.5-2 through
Table A.5-20.

Where:

Inhalation Patlway Factor, R y [X/Q)

R 1 (X/Q) = K' (IR), (DFA ), (mrun/yr per uC1/m )g

Wherus

6a constant of unit conversian, 10 pC1/uC1.K' =

(IR)a e breathing rgte of the receptor of ago=

group (a), in m /yr.

%e bmathing rates (BR),iven in Regulatory Guide
for the various ago groups

are tabulated below, as g
1.109, Table E-5,

1GE GROUP (a) BREADII!G RATE (m /yr)
Infant 1400
Child 3700
Teen 8000
hiult 8000
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3.2.2.2 parvullimwn Ihryttriummts (Crmtinurd)

(DFA ), We naximan organ inhalation doso factor for=
g the meoptor of age gmup (a) for the i th

radianuclide, in mtvn/%i. W e total body
is considemd as an organ in the soloction
of (DFA )a. So Tables A.2-1, A.2-2, A.2-3,g
& A.2-4. Fran Regulatory Guido 1.109,
ihbles E-7, E-8, E-9 and E-10.

Ground Plano Pathwy Factor, RU (D/Q)g

U (D/Q]=K'K" (SF) Dm ((1-o N i g g 2. W r Wi/Wt
R i

g g

Whem

0A constant of unit conversion, 10 pC1/uC1.K' =

A mnstant of unit conversion, 8760 hr/ year.K" =

Ag %ojecay constant for the i th radionuclido,=

soc

Tbo exposum tino, 4.73 E8 sec (15 years).t =

20 grund plano de conversion f ctor for the iDm 3
=

y th radionuclido (atun/hr per pCi/m ). 500 Tablo
A.2-5. (Regulatory Guido 1.109, Table E-6).

,

20 shielding factor (dinensionloss), 0.7 (Rr.g.SF =
Guido 1.109)

Grass-Ccu-Milk Pathmy Factor, R g[D/Q]

C [D/Q] = K' [y l I !Y ) (* I)Fm (#)R ia pg

2(m .mrun/yr per uC1/ soc)

Whores

6A constant of unit conversion, 10 pCi/uC1.K' =

We ccw's consumpt_ ion rato, in Kg/ day (wet weight),O =
p

50 kg/ day. (Reg. Guide 1.109, Table E-3).

U,E 3e receptor's milk consunption rate for age (a),=

in liters /yr. (Rcq. Guide 1.109, Table E-5)
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3.2.2.2 31tyjl11cLvn Ikatinrsvita (Ovillinvi)

330 1/yrInfant =

330 1/yrOtild =

400 1/yrhn =

310 1/yrhiult =

%e agricultural pnxtuct{vity by un{t ann of ps- 1Y =

E ture food grass, in kg/m , 0.7 kg/m . (flog. Gaide |
1.109, Table E-15)

,

F" %e stablo elanant transfer coefficlor.ts, in=

days /litar, soo Tablo A.3-5. (flog. Guide 1.109,
Table E-1)

Praction of deposited activity retain (d on cow'sr =

food grass, r=1 for radiciodino aid r=0.2 for pr-
ticulates. (flog. Guide 1.309, Table E-15)

%o maxirum Igan Ingostico dose factor for the i(DEL )a
=

1 th radionuclido for the receptor in age group 'a',

in mrun/pci. Soo Tables A.3-1, A.3-2, A.3-3, ard
A.3-4. (flog. Guido 1.109, Tablo E-11, E-12, E-13,
ard E-14)

Ag h,gocay constant for the i th radionuclido, in=

soc

g = Wo docay constant for mtoval of activity on },pf
ard plant surfaces by weathering, 5.73 E-7 soc
(corresparding to a 14 day half-life),

We transport tinn fmn psture to ecw, to milk, tot =
g

receptor, in soc,1.73 E5 soca (2 days). (ikg.
Guide 1.109, Table E-;5).

Po1Y: 'Ifn frartica of de lawr tint tJe cow in cm pnaturn arrt
un f.rnetian of On cow forri Ont in pasturn grass is
namsaxi tu in 1.0, whirli in On sost nutrictivo cnou.

Grass-Goat-Milk Pathway Factor, R f(D/Q)
t

R f(DM) = W P II) 1)a I !Y ) (* f f)m p

(m *mnxn/yr por uCi/ soc)

I
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3.2.2.2 3xrmillerrn Ibratinuannta (Ont(Instj
f
(j Whom:

%e goat * a cansurrption rate, in F4/ day (wt0 =
7 might), 6 Fq/ day. (Reg. Guide 1.109, Table E-3).

We transport tinn frun pasture to goat, to milk,t =
g to receptor, in soc,1.73 E5 sec (2 days). (Rog.

Guido 1.109, 2 blo E-15).

all other terms are defined urder the Grass-Cow Milk-Pathmy Fac-
tor.

K71m 'Itn fractirn of tJn ymr Ont tin gont is cn tasturn ard
the fractitm of tin gaat ftud that Ja ;rmturu grnas is
assuud to in 1.0, Wtidi in the most rmtrictivo cano.

We canoentration of tritium in milk is toscd an the airborge
concentration rather than the deposition. %erefom, the R is

1
tastd on (X/g),

C
0 U,p (DE )a (0.75 (0.5/H)R [X/0) = K'K"' F 7 1m

3(mrun/yr par uC1/m )

Wheru:

3a constant of unit conversion, 10 gm/Fq.K"' =

3Absolute humidity of the atnospieru, 8 gm/m ,H =

(Rog. Guide 1.109).

20 fraction of total feed that is eter. (?RRIG0.75 =

0133)

no ratio of the specific activity of the feed0.5 =

grass eter to the atnospheric mter. (NURIE 0133)

Grass-Ccw-Moat Pathmy Factor, [g(D/Q)

1(D Q) = K' ( )Ff (r) (DE ), (1/y ) (e i f)t
f p

2(m .mrun/yr per uCi/sec)

Where

ne stable element transfer coefficients, inF =
f days /kg, Table A.3-5. (Reg. Guide 1.109, Table E-

1).
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3.2.2.2 jSurveillanm Ibrastrammts (Cbntf rumutj

%o Itoptor's nnat aansunptian rate for ago (a),U =

aP in kg/yr. (Ikg. Guide 1.109, Table E-5).s

Infant 0=

41Child =

65'Iban =

110kiult =

We transport tino frun pasture to rocqtor, int =
f soc. ,1.73 E6 (20 days) (Reg. Guide 1.109, "'able E-

15).

%e cancentration of tritium in neat is based an its air 1L9ocooantration rather than the deposition. %arefore, the It isg
based on (X/Q):

M
0 U,p (DE ), [0.75 (0.5/H))R y [X/Q) = K'K" Pf 7 f

3(mrun/yr per uC1/m )

Nhere:

All terms definod abwe.

Vegetation Pathey Factor, RV [D/Q)y

( Man is considerud to consunn tw types of vegetatlan (fresh and
\ storud) that differs only in the tinn pericd 1 tween harvest

and consumptian, therefom:

Y (D/Q)=K'[ )(DFL )a IItP)(fII" I+I a)(I )I" IlR r g a L gg

v 0 + k) 2 . mrum/yr per uC1/sec)
Y

1
(m

Wherus

6A constant of unit conversion, 10 Ici/uC1.K' =

th, = We consunption rate of fresh leafy vtgetation by
the receptor in age gwup (a), in kg/yr. (Rog.
Guide 1.109, Table E-5).

0 kg/yrInfant =

Child = 26 kg/yr
'Iban = 42 kg/yr
hiult = 64 kg/yr

[, = %e consunption rate of stortd vap:ation by the
recept (2 in age group (a), Kg/yr. (Reg. Guide
1.109, Table E-5).

|

t
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3.2.2.2 arrvoillarm }wsulmamtli (01sthmard)

O\ 0 kg/yrInfant =

Child = 520 kg/yr
iban = 630 kg/yr
1dult = 520 kg/yr

2he fraction of tle annual intake of imah loafyf =
g

vagotatlan ytwn locally. (default = 1.0) (Rog.
Guide 1.109).

f 7he fraction of the annual intake of stored voge-=

9 tation gzwn locally. (default = 0.76) (Ibg. Guide
1.109).

g = 1he average tino betwoon harvest of leafy vegeta-
tion and its consunption, in seconds, 8.6 E4 seca
(1 day). (Rog. Guide 1.109).

'the average tino between harvest of stored vege-t =
n tation and its consumption, in socands, 5.18 E6

socs (60 days) (Reg. Guide 1.109, Table E-15j.
2The vegetation area density, 2.0 kg/m . (Rog. Guidei =

y
1.109, Table E-15).

All other factors pmviously defined.

O 7he concentration of tritium in vegetation is basod an the air-
pe cancentration rather then the deposition. Thomfom, the
R is based on (X/Q):y

Y [X/Q) = K' K"' I , fg + E, f ) (E ), [0.75 (0.5/11))R g g g

3(mrum/yr per uC1/m )

Whem:

All terms defined pmviously. All values IIxiicated are default
values fram Reg. Guide 1.109, Rev. 1.

An average nanthly dose schedule should be setup to ensure Sec-
tion 3.2.2 is not excecded. The average monthly dose due to
radiciodines, particulates, and other ractionuclides which are
included in this section should be as follows

a. < 2.5 mmn/no.
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3.2.2.2 thrrvn111arvn IWgjipwnts iCruttdrud)
,

O If the nanthly average doso for (a) is excorxicd, it should be
notal that if the mioase is continued at the sane (or higher)
fruguancies or activities the quartarly limit of Section 3.2.2.a
will be excucdcd.

b. < 1.25 mrarn/no.

If the nanthly average dose for (b) is excooded, it should be
notcd that if the ruloase is continutd at the sen (or higher)
frequancies or activities the yearly limit of Section 3.2.2.b
will be exceeded.

If any of the above monthly doses are excocded, evaluation of the
causes should be perfornal and steps taken to ruiuoe the activity
or frequancy of the rul e se.

3.3 Prob:tal tiec

'lho VFtTTIIATICN D01AUST 'IRFJdMDTP SYSTD4 ard the WASTE GAS tGIXJP
SYSTD4 shall be OPERADLE and appmpriato portions of these sys-
tans shall be used to rtduce rulmses of radioactivity when the
projocted doses in 31 days due to gaseous effluent ruloases, frun
each unit, to areas at and bepnd the SITE DJUtOARY (800 Figure
3-1) would exceeds

a. 0.2 mrad to air fr - Jamm radiatian, or

1 0.4 mrad to air frun beta radiation, or

c. 0.3 mrun to any organ of a MD(BER OF 'IHE PUILIC.

3.3.1 Irmdini Acticn

With radioactive gaseous waste being discharged without treatnnnt
and in excess of the above limits, prepne ard subnit to the Can-
mission within 30 days, pursuant to 'Ibchnical Specification
6.9.2, a special report that includes the following infoamtions

a. Identification of any inoperable equiptont or subsystans, and
the reason for the inoperability,

b. Action (s) taken to restore the inopezablo equipTent to
OPERAILE status, and

c. Sunm uy description of action (s) takan to provant a recur-
rence.
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3.3.2 Dsrveillarrn ivrruinnsvits

O 3.3.2.1 Cones due to gaseous rulmses frun each unit to arms at arri to-
yond the SITE DCIINDM1Y shall to projectal at least once per 31
days in accondance with the following nothodology when Gaseous
Radwaste Treatment Systans are not being fully utilized.

D
31 A- 31"

.

T
_ . . -

Where:

D = Pr j ct d 31 day dose
31

A = Cunulative dose for current quarter

T = Current number of days into quarter

3.3.2.2 The installed VDUIIATIQ1 EXHAUST 'IREND4EfC SYSTD4 and WASTE CAS
IlOWUP SYSTD4 shall be considerud OPERABLE by noeting Section 3.1
and 3.2 limits.

3.4 Inntnanmtatim

he radioactive gaseous effluent nonitoring instrumntation chan-
nels shown in Table 3-2 shall te OPERABLE with their Alann/ Trip
Setpoints set to ensure that the limits of Section 3.1 are not

p excoaded. We Alann/ Trip Setpoints of these channels noeting
Section 3.1 shall be deterndnad and edjusted in accordance with
the nothodology and parannters of Section 3.4.4 below.

3.4.1 Ivuurrilal Actim

With a radioactive gaseous effluant nonitoring instrunenta-a.
tion channel Alarm / Trip Setpoint less conservative than In-
quirud by the above specification, inradiately suspend the
ruloase of radioactive gaseous offluents nonitored by the
affectal channel, or declare the channel inoperable.

b. With less than the minimun number of radioactive gaseous ef-
fluent nonitoring instrumentation channels OPERABLE takc the
ICTIO1 shown in 'Iuble 3-2. Restore the inoperable instru-
pontation to OPERABLE status within the tine specified in the
ICTIOi, or explain in the next Semiannual Radioactive Ef-
fluent Release Report, why this inoperability was not cor-
rected within the time specified.
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,

3.4.2 fnitwil.larrn IWyttrummts

O-
Pach radicactivo gaseous offluent ntnitoring instnmrritatico
channel shall to damnstrated OPDWHE by lurfourance of the
OW!tal OtaCX, SOURCE OIDCK, QWani CALnVWTICH and NMILG
OWRH1 OPDWTIGRL TfEP at the inx1uencies staan in ibble 3-3.

'

O .
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{ TABLE 3-2

YfilyJ TJVE GASE0US EFrLUENT MONITORING INSTRUMENTATION'

MINIMUM CHANNELS
'

INSTRUMENT OPERABLE APPLICABILITY ACTION

1. Unit Vent System'

Alarm (GT-RE-21) y Monitor - Providing
Noble Gas Activita.

1 40*
|

b. Iodine Sampler 1 43*

: c. Particulate Sampler 1 43*

d. Flow Rate N.A. 45*

4

e. Sampler Flow Rate Monitor 1 39*
,

2. Containment Purge System

| a. Noble Gas Activity Monitor - Providing
Alarm and Automatic Termination of'

; Release (GT-RE-22 GT-RE-33) 1 41*

b. Iodine Sampler 1 43*
.

c. Particulate Sampler 1 43*

45d. Flow Rate N.A. *

, e. Sampler Flow Rate Monitor 1 39*

i

.

1
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TABLE 3-2 (Continued)

!

RADI0 ACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATIOM '

!

MINIMUM CHANNELS
INSTRUMENT OPERABLE APPLICABILITY ACTION !

! 3. Radw.ste Building Vent System I

| t

a. Noble Gas Activity Monitor - Providing :
Alarm and Automatic Termination of :

Release (GH-RE-10) 1
* 38,40 .

! b. Iodine Sampler 1 43+

i L

| c. Particulate Sampler 1 43 ;
*

J !
! d. Flow Rate N.A- 45*

i .

e. Sampler Flow Rate Monitor 1 39 [
' *

i i
'

i f

:

! I

I
4 r

| !

I

I

!
'

'T

'
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TNM 3-2 (Or:Limand)

TAIHE fUPATIO G

* At all tinns.

/crIO1 STATFMFms
!

IcrIOi ? - With the number of channels OPDWV2 less than nquind
by the mininkin channels OPDWH2 nquinnmt, the can- i
tents of the tank (s) my be relmacd to the envinxrnant '

for up to 14 days pzwid d that orior to initiating the
releases

a. At Imst two independant sanples of the tank's con-
tents are analyzod, and

!

b. At least two technically qualified nrstbers of the
facility staff indeprdantly verify the release rato
calculations and dischargo valvo lineup.

Otherwiso, susperd releaso of radimetivo of fluents via l

this pathey. |

/crIOJ 39 - With the ntunber of channels OPDWH2 loss than requirud
by the miniman channels OPDWH2 requirtmant, offluent
ruleses via this pthey my cantinue for up to 30 days
prwided the flow rate is estimtad at least onco per 4
h.

/crIai 40 - With the number of channels OPDWHI less than requind
by the miniman channels OPDWH2 nquirmmt, offluent
relmses via this pathey my continue for up to 30 days
provided grab samples are taken at least once per 12
hours ard theso sanples are analyzod for radioactivity
within 24 hours.

/crIOi 41 - Wi+h the number of channels OPDWHE less than requind
by the mininnn channels OPERABLE requirtnant, inno-
diately suspend PURGUG of radioactive effluents via
this path e y.

/crIOi 43 - With the number of channels OPDWHE less than requind
by the mininun channels OPDWHE zuguirument, effluent
releases via the affected pathay my continue for up to
30 days provided sample aru cantinuously collected with
auxiliary sample equipnent as requirud in Table 3-1.

/crIO4 45 - Flow rate for this systan shall be based on fan status
a.d op3 rating curves or actual noasumtents.

ODCM 47
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TABLE 3-3 |
[i

RADI0 ACTIVE GASEGUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS i

i
*

; ANALOG |'
CHANNEL MODES FOR WHICH

! CHANNEL SOURCE CHANNEL OPERATIONAL SURVEILLANCE
INSTRUMENT CHECK CHECK CALIBRATION TEST IS REOUIRED |

-

t

1. Unit Vent System

a. Noble Gas' Activity Monitor-
Providing Alarm (GT-RE-21) D M R(3) Q(2) *

| b. Iodine Sampler W N.A. N.A. N.A. j
*

;.

!3
c. Particulate Sampler W N.A. N.A. N.A. *

i

: d. Flow Rate N.A. N.A. R(4) N.A. *

!
e. Sampier Flow Rate Monitor D N.A. R Q |!

*

| L

; 2. Containment Purge System !

. i
'

! t

a. Noble Gas Activity Monitor- |
Providing Alarm and Automatic i;

'

Termination of Release f' (GT-RE-22,GT-R5-33) D P R(3) Q(1) [
*

!
'

b. Iodine Sampler W N.A. N.A. N.A. |
*

|

c. Particulate Sampler W N.A. N.A. N.A. [
*

;

f
'

.d. Flow Rate N.A. N.A. R(4) N.A. *

i i

i e. Sampler Flow Rate Monitor D N.A. R N.A. f
*

|

1 l

,L
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1.
1- TABLE 3-3 (Continued)-
!

j. RADIOACTIVE GASEOUS' EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

I ' ANALOG
j CHANNEL r400ES FOR WHICH
i

. CHANNEL SOURCE CHANNEL OPERATIONAL SURVEILLANCE
i INSTRUMENT CHLCK CHECK CALIBRATION TEST IS REOUIRED
1

| 3. Radwaste Building Vent System
1

a. Noble Gas Activity Monitor-,

I. Providing Alarm and Auto-
matic Termination of Release

j (GH-RE-10) D,P M,P R(3) Q(1) *

!
; b. Iodine Sampler W N.A. N.A. N.A. *

<

l

:

c. Particulate Sampler W N.A. N.A. N.A. *

{ d. Flow Rate N.A. N.A. R(4) N.A. *

j

j e. Sampler Flow Rate Monitor D N.A. R N.A. *

I

1-

)

i

!
;

i
i
!

;, .

,

..

|

|
|
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TAIIIM,'s-3 fQintirmt}

O ~ " " " " "

* At all tines.

(1) We NMILG OWU4EL OP!JWTIGE T!st shall also dwanstrate that
autcamtic isolation of this pathy and control rtrr. nlann an-
nunciation as appropriate occur if any of the follcwing condi-
tions existsI

a. Instnennt irrilcatos noasurut lovt,la above the Alann/ Trip
Setpoint (isolation and alann), or

b. Ciratit failuru (alann only), or

c. Instnment indicates a downscale failure (alann culy) or

d. Instnarmt controls not set in operate node (alann only).

(2) 'Ihe NW.OG OWCE OPEPATIGE TEST shall also dmanstrate that
control rocan alann annunciation occurs if any one or ocxnbination
of the follcuing conditions exists:

a. Instnment indicates noasurut levels above tho alar 5n set-
point

h. Circuit failuro

c. Instrunent indicates a downscale failure

d. Instrutent controls not set in operate node.

(3) Wo initial QWan CALIBRATIQi shall be perfonted using one or
noin of the referunce (gas or liquid arri solid) standants cor-
tified by the National Institute of Standards and 'Ibchnology
(NIST) or using standanis that have boon obtained frun suppliers
that participsto in nnasurulent assurance activities with NIST.
%ese standards shal'. pennit calibrating the systan over its
intended range of er. .rgy, nnasurtuent range, and establish non-
itor response to a solid calibration source. 1br subsequent
OfM01EL CALIBRATIOi, NIST traceable standard (gas,11guld or
solid) nuy be used; or a gas, liquid, or solid source that has
bean calibrated by relating it to equiptent that was previously
(within 30 days) calibrated by the sann gocrotry and type of
source traceable to NIST.
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,

.'1%IVE 3-3 (fillidlp_anyl)

O TATUE IUTATICIE

(4) If f1w rato is detonnined ty exhaust fan status ard fan ter-
fonranco curves, the follwing survoillance operations shall to
perfonmd at least once int 18 nonths: )

a. 'Ihe spocific vant flws ly direct umsuturant, or |

b. 'Ihe dif foruntial pressure acmse the exhaust fan ard vm.
fIw established by the ian's "fIw. P" curve, or

;

c. '1he fan notor horsepower nmsumd and vont flw established
by the f an's "f1w-horsoftwr" curvo.

O

ODCM 51

3/91

. .- . . -. . . -.



. - - - . . - - - . _ - _ - - . - , ._ -. . . - _ - -.
_

|

3.4.3 Af riqrIrv Rillat_f trt2citnr en1thrntim Mrdfrrbimy
I'Iho follcwing nonitors aru associatA<.1 with gascous ruleases.

Manitor ID 14mitor Lbscription Ibnitor Tvro

04r-fE-21A Plant thit Vent Particulato, Icdino

0-Gi-RC-10A Tbdvesto nullding Ef fluant Particulata, Iaiino

0 4f-RE-21B Plant thit Vent Wide Range Gas

0-Gi-RE-10B Radasato Building Effluent Wide fungo cas
.

O-Gr-RE-22 & 33 Containnunt Purgo Exhaust Particulate,Iodino,Gia

04r-RE-31 & 32 Contairutent Atatospnero Parti:alato,Iodino,Can

3.4.3.1 Jttrtindnto Intsetnr

Beta prticulate is nonitand by a 50 nu dtanoter by 0.25 m
thick plastic scintillator optically couplcd to a 50 m diatroter
rho +.atultiplier tubo. 7his detoctor shall in -alibrated over its
range of onenJy and rato capabilities.

For energy rango calibration four soumos shall be used. Each
source car.sists of a filter pper inprtgnated with a beta utdt-
ting radianuclido. 7he radianuclides used should be Tc-99, Cs-
137, Cl-36, ard Rh-106. Each source shall be positioncd in the0 filter paper rutaining ring and countcd segrately. 1ho count
Int.es for each radionuclide sourco shall bo rtoordai and the data
plottod on a graph of crn/uci versus average beta energy. This
curvu -'pneents the detectors response characteristics over the
range et beta energies observud. The efficiency for sotpoint
calculations shall bo lvised an the efficiency of the detector for
Cs-137.

The detector shall be calibrated for its rata camb111 ties using
a filter pper imprugnated with standard activities of cs-137.
Increasing anounts of a standaixi Cs-137 solution shall te inprtg-
nated an a filter paper. The counts per minuta for oach Cs-137
standard shall be reconied axl the data plottori on a graph of
counts per minute versus activity. At- least tJuve soumes
covering approxinntely 1/4,1/2, and 3/4 of full scale shall to
checkai.
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3.4.3.2 Indinn Ditmtnr

O Icdine gas is mrritond by absorbing the gas on a chartcal filter
alment. We charmsl filter is vlomi by an thI(TI) Integral
line gamn scintillator assanbly.

Docauso of its short half-life ard the difficulty in handling
gaseous icdino, barium sources shall be unal for calibration.
%e photo poaks of interest aru as fo11cus:

A. IM-133: 356 rav gamn is 0.69 efficient / disintegration i

D. 1-131: 364 KoV gamn is 0.82 efficient / disintegration

hrefore, cach icdino disintegration will produce 0.82/0.69 x
baritan disintegrations. Asstuning that the detector efficiency
for 356 FaV is the sano as for the 364 FaV, the sensitivity for
I-131 aIuals 1.19 x In-133 (counts / min)/uC1. %e stardard
sources shall be constructed by inptrgnating a standard Da-133
solution into the charcoal f11ter elment. %o gocnetry shall
airulate the icxiino retention on the first surface of the char-
coal. Sources shall bo prepanxi to cover a;pruxinntely 1/4,1/2
and 3/4 of full scale. to tarium counts per minuto for each
starviard shall be adjusted to icxiine counts per minute as des-
cribai atove. %e adjusted counts per minuto shall be plotted on
a graph of counts per minuto versus activity.

3.4.3.3 fan Detector

20 gas dotectors associated with nortitors Oc-RE-22 & 33, 0-Gr-
RE-31 & 32 and the Icw-range detectors of nonitors O-Gr-RE-21B
and 0-Gi-RE-10B are a plast.ic scintillator identical to the par-
ticulato detector. We mid-range and high-rango detectors of
nonitors O-Ur-RE-21B and 0-Gi-RE-10B are cadmium telluride, solid
stata sensors.

Sources for all gas detectors shall be pmduced by evacuating the
sample chamber with a vacutun pump. We samplo chanbar than shall
be backfilled to the desind pressure with a sourto of stardard
Xe-133. 20 source is then counted and the counts per minute
recorded. A graph of counts per minuta versus concentration
shall be prrduced fmn the data. Sourros shall be prepamd to
cover approxinntely 1/4,1/2 and 3/4 of full scale for the do-
tectors associated with nonitors (>-Gr-RE-22 ard 33, 0-Ur-RE-31
and 32 ard the icw-range detectors of nortitors O-GT-RE-21B and O-
GI-RE-10B. Sources shall be prepared for the mid/high range
detector to cover two points on the mid-range scale. For ATARA
purposes, response for the high-range scale shall be extrapolated
using the data fmn the mid-range calibration.
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3.4.4 Airtnrno Mcnttnr !btrnint:1

3.4.4.1 'Artal Ihty Dmo Rate Sotpoint Oilcubtt_{ gig
V

20 lintit of the total tody dme rate is 500 mtun/yr at the un-
restricted arua boundary. %e ntnitor alann/ trip setpint resod
on total tody dose will to calculated as folicws:

S 5 (SF x AF) x D xR IIIg g t

hhem

Sg= We nanitor alann/ trip setpoint insod on the total
body dose rata.

g= .tantit of 500 nuun/yr total body, conservativelyO
interpreted as a continuous ruloaso over s one
ymr pericd.

SF = tbrnally will to set to 0.85. 21s ntantxe is
chosen since the gaseous nonitors are set using
Xo-133 enerrJy lwol. Xe-133 croprises 85% of
total noble gasoous activity exp3ctrxt. (See USAR
Table 11.1-1). If necessary the 0.85 can be fur-
ther nrxiiflod to cmpansate for statistical fluc-
tuations and errors of noasurutent.

AF = Allocation factor for each release so that sinul-
taneous rulmses can to nade without exceeding theO limit. !butally AF is calculated as follws:

AF = Bf
TF

Where

RF = Release flw rate of the release point
under consideration. *

TF = Total ficw rate of all release Inints in-
cluding relmse under consideration.

non tor mspme pr WW to de Wul My,R =
t detennined according to

c
R
t " ( (X/Q) yKg

<
Of)
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3.4.4.1 'Ibtal luty tren lute f*ctmlnt Cniculattmn (Orritirnarrt)

Whom e

c= %e ncnitor Insponse to the gaseous offluent noblo
gas (uci/cc) correspcxxiing to grab nartple radio-
nuclide concentrations.

(XTO) = tohighestcalcu}atedannualaveragoatzrospheric
dispersian (soc /m ) at the matricted area bourriary.

Kg= to total lxx1y dose factor due to ganno cinissions3irun isotope 1 (mrun/yr per uC1/m ) frun Tablo A.1-
2.

Of= Rate of release of noblo gas radianuclide 1
(uC1/sec)(cance.tration of radianuclide 1 x releaso
flow rato)

3.4.4.2 iskin ihn luto CalculatJon

%e limit of the skin dose rate is 3000 mrm/yr at the matricted
area toundary. %o nanitor alarm / trip setpoint is calculated as
follows:

S 5 (SP x AF) x D, x R, (2)s

Where

n nitor alann/ trip setpoint tased an the skinS =
s doSO rate.

D, a Limit of 3000 mmn/yr to tho skin of the body, con-
servatively interpreted as a continuous ruleaso over
a one year period.

R, = Monitor response per mrun/yr to the skin of the
body.

c
R

( @) i(Li + 1. M ) Qi)1

Where

Skin dose factor due to beta cmissians frun isotopoLf= 31 (mrun/yr per uC1/m ) frm Table A.1-2.

1.1 ' Conversion factor to mtun skin dose per mrad air
doso.

Mt= Ai.r dose factor due tp) garma unissions frun isotope1 (mrad /yr per uC1/m frun Table A.1-2.
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3.4.4.2 LDcin Rwn 14atri Cniculatim (Onntirnsvil

am as defined in SectionThe factom SF, AP, c, (X/Q) and Of
3.4.4.1.

She msults of cquati.ons inin Sections 3.4.4.1 and 3.4.4.2 am
canpared to dotormine the tuller setpoint. The actual nortitor

setroint is the lowr of the tw values.
A pm-mlmse isotopic analysis is perfonni for batch rulmson
frun Wasto Gas Docay Tanks and Containnunt Building purges to
determine the identity and quantity of the principl radio- 1

nuclides. '1he appmpriate alarm / trip sotpoint(s) are adjustui |
accon11ng1.y to ensatu that the limita of 3.1 are not excoeded. |

3.4.4.3 Alert Alans Setinint Osiculattrum

'Ihe Ibble Cas Alert Alann for the Plant Unit Vent (0-GI'-RE-21)
and Radeste Du11 ding IMaust Rnitor (0-Gi-RE-10), is set to
alert operators to that average concentration witich if mintained j

for a full year would result in the 10 CETA 50, ATTundix I Annual
IDose Guidelines being rm ched. Section 3.2.1 limits the annual

dose due to noble gases to 510 mrads for ganz radiation ard 5
20 mrads for bota radiation. Soction 3.2.2 limits the annual
dose to a MEMBER OF 11IE PUBLIC frun Iodine-131, Iodine-133, tri-
tium and all radionuclides in prticulate form with half-lives
grunter than 8 days in gaseous effluents to 515 mrun to any or-
gan. These two sections contain the annual dose limits due to

O gaseous reloaces found in 10 CPR 50, Appsvitx I.

3.4.4.3.1 Nablo Gas Alert Alann Setinlnt Calculatitz)

'1he alert alann setpoint is the losser of

Sy s (SF x AF) x Df x Ry

p5 (SF x AF) x Dp x RpS
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f*dilo Om Alert Alann Set oint caletiatita (Cant trarr!)J l3.4.4.3.1

Mierus

Sg= lt.nitor sotpoint insod on gamta Indiation.

Limit of 10 mrad /yr conservatively interpmtui as aD =r continuous reloaso over a one year period.

n; = lenitor impanrn Enr mrni/yr dotanntred acconting to

_
c

Rg= ( (X/Q){M xOg)1

Wietus

Gmma air dose factor (mrad /yr perM =
3y

uC1/m ). See Tab.le A.1-2.

Sp = Manitor actpoint based on bete radiation.

Dr - Limit of 20 mrad /yr conservatively interpruto:1 as a
continuous release over a ono Su r period.

Rp = Manitor ruspanse per mrad /yr dotannined acconiing to:

C

Rp = ( (X/Q') li xOg)g

hherus

g Deta gir dose factor (mrad /yr perN =

uCi/m ). Soo Table A.1-2.

A cant-fixed alert alarm setpoint for the Plant Unit Vent }bnitor
(0.-C-RE-21) and Padwaste Building Vent Manitor (0 Gi-RE-10) is
calculated using the followings

f10 mrad /vr) (,85)fAF1

Setpoint (uC1/cc) = ( (X/Q) P xM x Q) (5)1 y

t

c
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3.4.4.3.' title Gas Alert Alarm retruint Cniculatirn (Ctntiruni.)

hhere

1 Practional value of isotopo expected, C /C,7,P =
f

Whem:

Concentration in uC1/cc of isotopo.C =
f

C,7 'Ibtal Criseous Activity frun USA" Pable 11.1-1=

Either unit vent flow or Radwaste Building vuntAF =

flo.? dividal by the ctrabined flow of the unit vent
and Radwaste Building vent.

Vent flow rate in ec/sec.Q =

Isotopes used and P vialues am as follows:
1

ISOIOPE ff

Kr-85M .018
Kr-87 .010
Tx-88 .033
Xe-133M .017
Xe-133 .851
Xe-135 .051

,_,
-

3

() Should this ud.-fixed alert alann cause a continuous alann con-
dition, tin. ~.-ctual setpoints will be calculated.

3.4.4.4 Ferticulate Arri Todine Alarm SetTnirta

Setpoints for the gaseous effluent particulate and iodine chan-
nels am set using Cs-137 MPC for particulates and I-131 MPC for
lodines. 'Ihe following is the calculation used:

(MPC.) (AF) (SF)
1

Setpoint (uC1/cc) (Q) (X/Q)=

ODCM 58
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3.4.4.4 Ibrticulatn And Icritne Alarm Setroints (Oxittrurril

'O Nhere:
'

5 x 10-10 uC1/cc for C9-137MPC =
1

1 x 10-10 uC1/cc for I-131=

as deft.ed previouslyAF =

.0625 for I-131 *SF =

.9375 for Cs-137 *=

* derived frun ratio of isotop activity (either I-
131 or Cs-137) to sum of activity of Cs-137 and
I-131 found in USAR Table 11.1-1 for Inactor

'coolant.
3Vent flcw in M /secO =

'Ihis will provide the hi alaan setpoint. 'Ihe alert alann set-
point is 10% of the hi alann setpoir*

! |

|

|
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4.0 1QIN, TXEM

The annual (Calendar yeari dose or dose ccanitmnt to any MIEBER
t OF 71IE PLIBLIC due to ruleuses of radioactivity and to radiation

'

frun uranium fuel cycle so"xces shall be Ihnital to less than or
equal to 25 mmns to the whole body or any organ, except the thy-
roid, which shall be limital to less than or equal to 75 mmns.

4.1 Ikwrital N.tian

With the calculated doses fmn the release of radioactive m-
terials in liquid or gaseous effluents exceeding twice the limits
of Section 2.2a, 2.2b, 3.2. la, 3.2. lb, 3.2.2.a arx1 3.2.2b calcu-

lation should be made including direct radiation contributions
fmn the units and fmn outside storage tanks to detennine whe-
ther the above limits of Section 4.0 above have been exceeded.
If such is the case, pmparu arx1 subnit to the Ccmnission within
30 days, pursuant to 7bchnical Specification 6.9.2, a special
report that defines the corrective action to be taken to reduce
subsequent releases to prevent recurrence of exceeding the above
limits. This special report, as defined in 10 CFR 20.405c, shah
include an analysis that estimtes the radiation exp3sure (dose)
to a MEMBER OF 7EE PUBLIC fmn uranium fuel cycle sources, in-
cluding all effluent pathways and direct radiation, for the cc-
1endar year that includes the release (s) covered by this report.
It shall also desmiba levels of radiation and concentrations of
radioactive mterial involved, and the cause of the exposure le-
vels or concentrations. If the estimted dose (s) exceeds the
above limits, and if the release cundition resulting in violationO of 40 CFR Part 190 has not already been carrected, the special

VM report shall include a request for a variance in accordance with
the provisions of 40 CFR Part 190. Subnittal of the report is
considered a thnely request, and a varianc.; is granted until
staff wtton on the request is ccxuplete.

4.2 Survn111anco Ihrialmamts

4.2.1 Cumulative dose ccutributions fmn liquid and gasevus effluents
shall be determined in accordance with the mthodology of Sec-
tions 2.2 and 3.2 at least once per 31 days when the release of
radioactive starials in liquid or gaseous effluents exceed twice ,

the limits of Section 2.2a, 2.2b, 3.2.la, 3.2.lb, 3.2.2a and
3.2.2b. Othendse, no further evaluation is required.

4.2.2 Cunulative dose contribution fmn direct radiation frem the reac-
tor unit and fmn Radwaste storage tanks shall be detenninal
utilizing the results of routine plane perimter surveys, TLD
data or a ccmbination of both, when necessary. This requimnent
is applicable only under conditions set forth in the rmedial
action above.
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5.0 HADIGOGICAI, FNVUOGGNPAI, MENPImitC IiOGRAM

mis section descriins the Radiological ray 1xurmontal Monitoring
,

' Pm gram specified in Section 6.8.4 F of the Wolf Creek Technical
Specifications.

5.1 Mmitorim Prurtrmu

% ble 5-1 provides a schedule which describes the pathm ys, spm
cific locations, sanple collection frequencies, and aralyses to
be perfornrx1 to imp 1 ment the Radiological Environmental Moni-
toring Program.

Figures 5.1 through 5.5 contain nups depicting sampling locations
in relation to the NOGS site. Table 5-2 lists distances and di-
rect. ions to these locations frm the PJGS site.

Table 5-1 lists required detection capabilities for the analyses
performrd.

5.2 rand th) arrunm

A lard Use Census shall be conducted annually during the growing
season to identify the nearest (1) milk aninal, (2) residence,
and (3) garden of gruater than 500 square feet palucing broad-
leaf vegetation * in each of the 16 noteorological sections within
five miles of the NOGS site. Methods shall to used in conducting
the census that provide the best results, such as door-to-door
surveys, telephone surveys, consulting the U.S.D.A office in

Os Burlington, inspection of aerial photr7raphs of the area, or.re-
viewing leasi.vg records for area farms and residences.

If a location (s) is identified which yields a calculated dose or
dose cmmitment (via the sane exposure pathey) 20% greater than
at a location fran which samples are currently being obtained,
the new location (s) shall be added to the Radiological Environ-
nontal }bnitoring Program within 30 days as described in Table 5-
1, Ibte (1) . The indicator sanpling location (s) having the low-
est calculated dose or dose cmmitnant nay then be deleted fmn
the monitoring r vyuuu. The ruvision to 7bble 5-1 and the cor-
resporri2g Figure (s) as a result of such substitutions shall be
documented in accordance with Section 6.14 of the Wolf Creek
Technical Specifications.

The results of the Iznxi Use Census shall be included in the An-
nual Radiological Environmental Operating Report described in
Section 7.1.

* Broad leaf vegetatia sanpling of available vegetation may be
perfonned at the site boundary in each of two different direction
sectors with the highest predicted D/Qs in lieu of the garden
census. Specifications for bmxi lmf vegetation sanpling in
Table 5-1, Part 4.c. shall be followed, including analysis of
control samples.em
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5.3 Interlainrntnry Omgnrian Fnuma

O-
1he analysis laboratory contracted to analyze sanples frm the
Radiological Envimnnental tnitoring Pmgram participates in the
EPA Laboratory Intercamparison Program. Results of intercm-
parisons are pmvided to NC?OC smiannually in mvisions to the
analysis laboratory's Quality Control manual, a controlled copy
of which is naintainui by the NC?OC Nuclear Services Division.

A sucmnry of interemparison results shall te incltded in the
Annual lediological Envirumental Operating Report descrihd in
Section 7.1.

5.4 RTurtim nuutmanta

5.4.1 Anrun1 Hadiolocriml Pavirarnrntal Ornratim RTnrt

ib meet the mquiments of Wlf '_ reek Ubc}mical Specification
6.9.1.3, the Annual Radiological Envixonnental Operating Report
covering the previous year of operation shall be subnitted to the
th" by May 1 of each year. The content of this report is des-
cribea in Section 7.1.

5.4.2 Special mynrts

A special report shall be pmpared and subm.itted to the NRC
within 30 days if levels of radioactivity as a result of plant
effluents detected in an environnental medium at a specified Joc-
ation exceed the reporting levels of Table 5-4 when averaged over

O any calendar quarter. The special repart shall identify the
cause(s) for exceeding the limit (s) and define the corrective
actions to be taken to raluce radioactive effluents so that the
potential annual dose * to a nurber of the public is less than the
calendar year limits of Elf Creek Technical Specification
6.8.4,9. When one or note of the radlunuclides in Table 5-4 are
detected in the empling medium, this report shall be sutn!itted
if:

Concentration (1) + Concentration (2) +...>1.0
Reporting love 1 (1) Reporting Tevel (2)

Nhen radjonuclides other than those in Table 5-4 are detected and

are the result of plant effluents, this report shall be subnitted
; if the potential annual dose * to a nerber of the public frm all

radionuclides is equal to or greater than the calendar year li-
ntits of Ibchnical Specification 6.8.4.e.

*1he methodology and paranaters used to estimate the potential
annual dose to a nunber of the public shall be indicated in this
report.
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TABLE 5-1

, RADIOLOGICAL ENVIROMENTAL MONITORING PROGRAM
|

| Number of Samp!es
Exposure Pathway / and Sample Type and frequency

Sample Type Sample Locations (1) Collection Freauency of Analysis

1. AIRBORNE FIGURES 5.1 & 5.5

Radiciodine and Samples from five locations Continuous sampler Analyze radiciodine
Particulates operation with sample canister weekly for

Samples from locations near collection weekly, or I-131.
the site boundary in three sec- Lore frequently if
tors having the highest calcu- rt2% ired by dust
lated annual average D/Q (Loca- la? ?ing.
tions 2,3 and 37 on Figure 5.1);

Analyze particulate fil-
Sample from the vicinity of ter weekly for gross beta
a community having the activity (2); perform
highest calculat(J annual quarterly gamma isotopic
average D/Q (Location 32 analysis (3) composite toy
on Figure 5.1, New Strawn); location).

Sample from a control loca-
tion 10-20 miles distant in
a low D/Q Sector (Location
40 on Figure 5.5). (11)

.

+
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TABLE 5-1 (Con't.)

RADIOLOGICAL ENVIR0 MENTAL MONITORING PROGRAM

Number of Samples
Exposure Pathway / and Sample Type and Frequency

Sample Type Samole locations (1) Collection Frecuency of Analysis
,

2. DIRECT RADIATION FIGURES 5.2 and 5.5
(4)

40 routine monitoring sta- Quarter!j Gamma dose quarterly
tions with two or more dosi-
meters measuring dose contin-
uously, placed as follows:

An inner ring of stations, one
in each meteorological sector
0 - 3 mile range from the site
(Locations 1 - 14, 18, 26 -31,
37, and 38 on Figure 5.2).

An outer ring of stations, one
in each meteorological sector
in the 3 to 5 mile range from
the site (Locatiors 15, 16, 17,
19 -22, 24, 25 anC 32 - 36 on
Figure 5.2).

The balance of the stations to
be placed in special interent
areas such as population cen-
ters (Locations 23 and 32),
nearby residences (Many loca-
tions are near a residence),
schools (Location 23), and in
one or two areas to serve as
control stations 10 - 20 miles
distant from the site (Loca-
tions 39 and 40 on figure 5.5).
(11)
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TABLE 5-1 (Con't.)

RADIOLOGICAL ENVIR08 DENTAL MONITORING PROGRAM

Number of Samples
Exposure Pathway / and Sample Type and frequency

Sample Type Sample Locations (1) Collection Frequency of Analysis

3. WATERB0G E FIGURE 5 3

Surface One sample upstream (5)(Loca- Monthly grab sample Monthly gama isotopic
tion MUSH on Figure 5.3) and analysis (3) and com--
one sample downstream (Loca- posite for tritium
tion DC on Figure 5.3). analysis quarterly.

Ground Samples from one or two sources Quarterly Quarterly gamma isotopic
only if likely to be affected analysis _(3) and tritium

analysis.
Indicator samples at locations
hydrologically downgradient of
the site (Locations C-10, C-49
and 0-65 on Figure 5.3); con-
trol sample at a location hydro-
logically upgradienc cf the site
(Location B-12 on Figure 5.3).
(6)

Drinking Sample of municipal water sup Monthly composite (7) Monthly gama isotopic
ply at an indicator location analysis (3) and gross
downstream of the site (Loca- beta analysis of composite
tion LW-40 on Figure 5.5); con- sample. Quarterly tritium
trol sample from location up- analysis of composites (8).
stream of the site (Location
BW-15 on Figure 5.3).

Shoreline One sample from the vicinity Semiannually Semiannual gama iso-
Sediment of Wolf Creek Cooling Lake topic analysis (3)

discharge cove (Location DC
on Figure 5.3).
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TABLE 5-1 (Ccn't.)

RADIOLOGICAL ENVIROSENTAL MONITORING PROGRAM

Number of Samples
Exposure Pathway / and. Sample Type and Frequency

Sample Type Sample Locations (1) Collection Frecuency of analysis

4. INGESTION FIIGURES 5.4 AND 5.5

Milk Samples from milking animals at Semimonthly while Gamma isotopic analysis
three indicator locations with- animals are on pasture (3) and I-131 analysis
in 5 miles of the site having (April to November); of each sample.
the highest dose potential (cur- monthly at other times
rently there are no locations (December-March)(9)
producing milk for human con-
sumption within 5 miles of the
site); one sample from a control
location greater than 10 miles
from the site (Location S-3 on
Figure 5.5). (11).

Fish Indicator samples of 1 to 3 re- Semiannually Gamma isotopic analysis
creationally important species (3) on edible portions.
from Wolf Creek Cooling Lake
(several sampling areas indica-
ted in Figure 5.4); control sam-
ples of similar species from
John Redmond Reservoir Spillway
(indicated on Figure 5.4).

Food Products Samples of available broadleat Monthly when avail- Gamma isotopic analysis
vegetation from two indicator able (9) (3) on edible portions.
locations with highest calcu-
lated annual average D/Q (Loca-
tions A-1 and G-1 and alternate
Location R-1 on Figure 5.4); sam-
ple of similar broadleaf vegeta-
tion frpm a control location
greater than 10 miles from the
site in a low D/Q sector (Loca-
tion S-4 on Figure 5.5).(11)
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TABLE 5-1 (Con't.)

RADIOLOGICAL ENVIROPOEKTAL MONITORING PROGRAM

Number of Samples
Exposure Pathway / and Sample Type and Frequency

Sample Type Sample Locations (1) Collection Frecuency of Analysis

4. INGESTION (cont'd) FIGURES 5.4 and 5.5

Food Products Sample of crops irrigated with At time of harvest (10) Gamma isotopic analysis
water from the Neosho River (3) on edible portions.
downstream of the Neosho River-
Wolf Creek confluence (Loca-
tions will vary from year to
year, e.g., Location NR-D1 and
and NR-D2 on Figure 5.5).

,
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TAIYR 5-1 (RH'T. )

TAILE forATIWS
|

I(1) Deviations are permitted frun the Itquired sampling schcxdule if
specimms aru unobtainable due to hazardous conditionc, seasonal !
unavailability, mlfunction of autr.mtic sampling equipont, and ,

other legitinate reasons. If specinens aru unobtainable due to i
sampling equipmnt m1 function, every effort shall be nade to
ccznplete corrocLvo actio1 prior to the end of the next sampling i

period. All deviations frun the sampling schedule shall N do-
cumented in the Annual Radiological Favironmental Operating Re-
nort described in Section 7.1.

It is recognSed that, at tines, it my not be possible or
practicable to continue to obtain samples of the mocila of choice
at the nest desired location or tine. In these instances,
suitable specific alternatiu. nrxila and locations my be chosen
for the particular pathway in question and appropriate substi-
tutions mde within 30 days. Revisions to this Table and to the
corresponding Figure (s) as a result of such substitutions shall
be documented in acconiance with Section 6.14 of Nolf Cmk
'Ibchtrical Specifications. 'Ihis docunentation shall provide in-
formtion identifying the cause of the uravailabilicy of samples
for that pathway and justifying the selection of the ryw loca-
tion (s) for obtaining samples.

,

|

(2) Airtorne particulate sample filters shall be analyzed for gross
beta radioactivity 24 hours or noru after campling to allow for
Rn-220 and Rn-222 daughter decay. If gross beta activity in air
particulate samples is gnater than 10 tines the ymrly nean of
control samples, ganua isotopic analysis shall be perfornux! on
the individual samples.

.
(3) Ganun isotopic analysis nmns the identification and quan-

tification of ganua-etitting radionuclides that nay be at-
triNtable to the effluents frun the facility.

;

(4) One or more instrumnts, such as a pressurized ion chamber, tor
neasuring and luconiing dose rate continuously may be used in
place of, or in addition to, integrating dosimters. For the
purposes of this table, a thernoluntinescent dosinet3r (TLD) is
considered to be one phosphor; two or more phosphors in a packet

| are considered as tm or note dosineters. Film badges shall not
be used as dosineters for neasuring direct radiation. 'Ihe 40
stations is not an absoluw number. 'Ihe numMr of direct rad-
iation nonitoring stations my be ruduced according to geogra-
phical limitations, e.g., scue sectors are over water so that
the number of dosineters my be reducal accordingly. '1he fre-
quency ot' analysis or readout for the TLD systan depends upon

| the characteristics of the specific system used arrt is s Aectai
to obtain optinum dose infornation with minimal fading.
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TMBE S-1 (CEF T.)

O TABIE !UTATICtB

(5) 'Ihe " upstream" sanple is taken at a distance tuyorri significant
influence ' the discharge.

(6) Gmund mter aamples shall be taken wtien this source is tappd
for drinking or irrigation purposes in areas wilere the hydraulic
gradient. or rucharge properties aru suitable for contamination.

(7) A canposite sample is one in wttich the quantity (aliquot) of
liquid sanpled is consistent over the simpling period and in
which the mthcxi of sanpling mployed results in a specinen that
is representative of the liquid concentrate. In this program,
cmposite sanple aliquots shatl be collected at tim intervals
that ar.s very short (e.g. , every two hours) relative to the cmr
positing period (e.g., mnthly) in order to assuru obtaining a
representative sanple.

(8) If the dose calculated for consumption of water (using ODCM
mothcdology and parannters) excoads one millirun per year, cun-
posite sampling at the irrlicator location shall be perfornal
every two weeks and I-131 analysis shall be perfornni on the
caqr> site samples.

(9) Milk and broad 1mf vegetation samples are often tmporarily, but
not pernanently, unavailable at the scheduled sanple onllection
timos. Alternate sanpling locations nay therefore be listed in

O, the Table and used at these times to provide continued nrati-
toring of these pathways. If sanples are considerud pernanently
unavailable at a location, another location wil] be selectcd (11

available) as described in Ibte (1).

(10) L harvest occurs mre than once a year, sanpling shall be per-
formd during each discrete hatvest. If harvest occurs contin-
uously, sampling shall be monthly. Attention shall be paid to
including sanples of tvNrous and root food proaucts.

(11) h purpose of this sample is to obtain background informtion.
If it is not practical to establish control locations in accer-
dance with the dismm and wird direction criteria, other sites
that provide valid ;ackground data nay be substituted.
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TABLE 5-2

SADFLING LOCATION NUPEERS, DISTANCES (miles) AND DIRECTIONS

TLD and Air Particulate

Location Distance / Location Distance / Location Distance / Location Distance /
Number . Direction Number Direction Number Direction Number Direction

1 1.4/N 11 1.6/E 21 3.8/S 31 3.0/WNW
2 2.7/N 12 1.8/ESE 22 4.1/SSW 32 3.2/WNW
3 3.0/NNE 13 1.5/SE 23 4.5/SW 33 3.7/WNW
4 4.0/NNE 14 2.6/SE 24 4.1/WSW 34 4.0/NW
5 4.0/NE 15 4.5/ESE 25 3.6/W 35 4.6/NNW
6 4.4/ENE 16 4.2/E 26 2.6/WSW 36 4.2/N
7 1.9/NE 17 3.6/SE 27 2.1/SW 37 2.1/NNW
8 .6/NNE 18 3.2/SSE 28 2.8/SW 38 1.2/NW
9 2.0/ENE 19 4.0/SSE 29 2.6/SSW 39 13.0/h

10 2.4/ENE 20 3.3/S 30 2.2/W 40 >15.0/WNW

Groundwater Drinkina Water Surface Water

B-12 2.2/NNE BW-15 3.9/SW MUSH 3.6/W
C-10 2.8/W LW-40 10/SSE DC 0.6/WNW
C-49 2.9/SW
D-65 3.9/S

Milk and Food Products

A-1 1.4/N R-1 2.1/NNW
G-1 1.6/SE S-3 >15.0/WNW

S-4 >15.0/WNW

Fish Shoreline Sediments Irricated Crops
,

WCCL DC 0.6/WNW NR-D1 9.2/S
JRR 4/W NR-D2 >10/S
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TABLE 5-3

II)DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS

LOWER LIMIT OF DETECTION (LLD) (2,3)
.

ANALYSIS WATER AIRBORNE PARTIF0 LATE FISH HILK FOOD PRODUCTS SEDIMENT
3(pCi/1) OR GAS (pCi/m ) (pCi/kg, wet) (pCi/l) (pCi/kg, wet) (pCi/kg, dry)

Gross Beta 4 0.01

H-3 2000(4)

Mn-54 15 130

Fe-59 30 260

Co-58, 60 15 130

Zn-55 30 260

Zr-Nb-95 15

I-131 1(5) 0.07 1 60

.Cs-134 15 0.05 130 15 60 150

Cs-137 18 0.06 150 18 80 180 *

Bo-La-140 .15 15 ,

t

a

4

f
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'IWRJf 5-3 (CEN'T. )

TABLE !OTATIOG

O. (1) 'Ihis list does not nmn that only these nuclides am to be con-
sidered. Other peaks that are identifiable, together with those
of the above nuclides, shall also be analyzed and reportrxi in
the Annual Radiolcgical Enviromental Operating Report described
in Section 7.1.

(2) Required detection carchilities for thennoluminescent dosimters
used for environmnta) ceasurements shall be in accordance with
the recatmandations of Regulatory Guide 4.13, Revision 1,1977.

(3) 'Ihe IID is defined, as the anallest concentration of radioactive
eterial in a sample that will yield a net count, above systan
background, that will be detected with 95% probability with only
5% pmbability of falsely concluding that a blank observation
represents a "real" signal.

For a particular measunmant systan, which my include radio-
chemical separation:

4.66 Sb

E V 2.22 Y exp (- 2 o t)

Where:
.

f the "a priori" lower limit of detecticn (picoCuries perIID =

unit mass or volume),

b. the standard deviation of the background m unting rateS =

or of the counting rate of a blank sanple as appropriate
(counts per minute),

the counting efficiency (munts per disintegration),E =

the sanple size (units of mas or volune),V =

2.22 = the number of disintegrations per minute per picocurie,

the fractional radiochmimi yield, when applicable,Y =

J the radioagive decay constant for the particular radio-=

nuclide (s ), and

At the elaped tine between sanple collection, or end of=

the sanple collecticn period, and time of counting (s).

Typical values of E, V, Y, and A t should be used in the cal-
culaticn.
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TAlf F. 5-3 (GN'T. )

~ " " " "O
It should tu rootxplized that the IID is defined as an a priori
(tuforu the fact) 1.imit rupresenting the capabillty cf a rea-
suttnant systun ard not as an a rxmteriori (af ter the fact)
limit for a particular masumnant. Analyses shall in performd
in such a mnner that the stated Ill).3 will be achieved urder
routine conditions. Occasionally luckgmund fluctuations, un-
avoidable sm ll sample sizes, the presence of interfering nuc-
lides, or other uncontrollable circumstances my rurder these
IlDa unachievable. In such cases, the contributing factors
shall in identified and descritxd in the Annual Radiological
Environmental Cprating Report described in Section 7.1.

(4) LID for drinking mter samples. If no drinking mter pathmy
exists, a value of 3000 pCi/ liter my be used.

(5) IID for drinking m ter samples. If no drinking mter patJway
exists, the IID of garma isotopic analysis my be used.

O
,

.
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TABLE 5-4

REPORTING. LEVELS FOR RADI0 ACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES

REPORTING LEVELS
.

ANALYSIS WATER AIRBORNE PARTIfULATE FISH MILK F000 PRODUCTS
3(pCi/l) OR GAS (pCi/m ) (pF/kg, wet) (pCi/l) (pCi/kg, wet)

H-3 20,000*

Mn-54 1,000 30,000

Fe-59 400 10,000 -!

Co-58 1,000 30,000

Co-60 300 10,000 [
Zn-65 300 20,000

s

Zr-Nb-95 400

1-131 2 0.9 3 100 i
4

Cs-134 30 10 1,900 60 1,000 ;

Cs-137 .50 20 2,000 70 2,000
;

IBa-La-140 200 300

_.

|

*For. drinking water samples. This is 40 CFR Part 141 value.. If no drinking water pathway exists, a
value of 30,000 pCi/1 may be used.
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FIGURE 5.2
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6.0 IMSPS
:

O We bases contained on the succoaling pages sumarizes the gen-
Q eral requirments of Section 2.0, 3.0, 4.0 and 5.0 of the ODCM.

fioctim 2.0 Liould Efflumta

Sectim 2.1 Omamtratim

his section is provided to ensure that the concentration of rad-
ioactive naterials released in liquid mate offluents to UN-
RES'IRICTED AREAS will be less than the concentration lwels spe-
cified in 10 chi Part 20, Appendix B, Table II, Column 2. This
limitation provides additional assurance that the levels of rad-
ioactive naterials in bodies of mter in IN1ESTRICfED AREAS will
result in exposures within: (1) the Section II.A design objec-
tives of Amendix I,10 CFR Part 50, to a MEMBER OF THE PUBLIC,
and (2) the limits of 10 CFR Part 20.106(e) to the population.
S e concentration limit for dissolved or entrained nobles gases
is lased upon the assumption that Xe-135 is the controlling rad-
ioisotope and its MPC in air (sutmersion) ma converted to an
equivalent concentration in water using the nothods described in
International Camdssion on Radiological Protection (ICRP) IW
lication 2.

We ruquired detection capabilities for radioactive notorials in
liquid waste samples are tabulated in terms of the lower limits
of detection (LLDo). Detailed discussion of the IID, and other
detection limits can be found in HASL Procedures Manual, HASL-300
(revised annually), Currie, L.A., "Ilmits for Qualitative Detec-

A tion and Quantitative Determination - Application to Radio-
. chemistry," Anal. Chan. 40, 586-93 (1968), and Hartwell, J.K.,

" Detection Limits for Radioanalytical Counting '1bchniques, "At-
lantic Richfield ihnf 3rd Caupany Report ARH-SA-215 (June 1975) .

FA
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pctim 2.2 Irrwt

O- Wis section is provided to inpl(snant the nquLnrnnts of Section
II . A, III . A and IV. A of Apperviix I,10 CFR Part 50. %e nstuxiial
action inplments the guides set forth in Section II.A of Appen-
dix I and provides the nquinr1 operating flexibility and at the
sann t. inn jnplcmmt the guides set forth in Section IV.A of Ap-
pendix I to assuru that the mleases of radioactive notorial in
liquid of fluents to IMRES7EIcrED AREAS will be kept "as low as is
rmsonably achievable." Also, for fresh water sites with drink-
ing water supplies that can be potentially affectcd by plant opw
rations ,there is reasonable assurance that the operation of the
f acility will not zusult in radionuclido concentrations in the
finished drinking water that aru in excess of the nquirments of
40 CFR Part 141. %e dose calculation nethcdology and parannters
in the ODCM inplentmt the requirrstents in Section III.A of Ap-
p.trdix I which specify that confornance with the guides of Ap-
pendix I be shown by calculational procedurus tased on nodels and
data, such that the actual exposure of a MEMBER OF 71IE PUBLIC
thmugh appropriato patheys is unlikely to be substantially un-
domstinated. W e equations specified in the ODCM for calcu-
lating the doses due to the actual release rates of radioactive
natarials in liquid effluents aru consistent with the nothcdology
provided in Regulatory Guide 1.109, " Calculation of Annual Doses
to Man frun Routine Releases of Rmetor Effluents for the IhnTose
of Evaluating Capliance with 10 CFR Part 50, Apporrilx I, 'Revi-
sion 1, October 1977 and Regulatory Guide 1.113, "Est.inating

| Aquatic Dispersion of Effluents frcin Accidental and Routine
Reactor Releases Ior the Purpose of Inp1munting Appendix I,"

April 1977.

Smtim 2.3 Liguid R.vhnstn Trmtmut bWtssn
i

%e OPERABILI1"I of the Liquid Radwante Treatmmt Syst(sto ensures
that this systcyn will be available fer use whenever 11guld ef-
fluents requiru treatumt prior to ruloase to the environnent.
We ruquirvrent that the appropriate portions of this systm be
used when specified provides assurance that the releases of ra-

| dioactive naterials in liquid offluents will be kept "as low as
| 1s resonably achievable.'' Wis section inplements the ruquire-
! nents of 10 CFR Part 50.36a, General Design Criterion 60 of Ap-

pcniix A to 10 CFR Part 50 and design objective given in Section
II.D of Appendix I to 10 CFR Part 50. %e specLfial limits go-
verning the use of appropriate portions of the Liquid Radmste
Truatzinnt Systcm were specified as a suitable fraction of the
dose design objective set forth in Section II.A of Appendix I,10
CFR Part 50, for liquid effluents.

!
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Section 2.4 Ibdicw-tive Lirpaid Mffitunt Knitorirg
Instrtantation

,-,

() We radioactive liquid ef fluent instnment tian is pmvided to
nonitor and contml, as applicable, the ruleases of radicactive
naterials in liquid effluents during actual or potertial releasca
of liquid effluents. %e Alann/ Trip Setpoints for these instru-
nents shall be calculatal and adjusted in accondance with the
nethodolcgy and param3ters in the ODCM to ensure that the
alarm / trip will occur prior to exceociing the limits of 10 07
Part 20. We OPERABILITY and use of this instrunentation is con-
aistent with the requinrents of General Design Criteria 60, 63,
aryl 64 of Appendix A to 10 GB Part 50.

Secticn 3.0 Gasotus Eff1tunts

Sectirn 3.1 Dane lute

mis section is provided to ensure that the dose at any tine at
and tcW the SITE DOUNDARY fran gaseous effluents frun all
units on the site will be within the annual dose limits of 10 OR
Part 20 to UmESTUCTED AREAS. %e annual doso limits am the
doses associated with the concentrations of 10 GB Part 20, Ap-
pendix B, Table II, Column 1. %ese limits provide nusorable
assurance that radioactive caterial discharged in gaseous ef-
fluents will not msult in the expocure of a FDSER OF TE PUBLIC
in an LNUS1RICI'ED AREA, either within or outside the SITE
DOUNDARY, to annual average concentrations ex meding the limits

(~3 specified in Appendix B, Table II of 10 GB Part 20 (10 CFR
,j 20.106(b)). For MLv.bERS OF TE PUBLIC who nay at times te within
"

the SITE DOUNDARY, the occupancy of that MEMBER OF THE PUBLIC
will usually be auf ficiently low to ccrrpensats for any increase
in the atmospheric diffusion factor above that for the SITE
BOUND W . %e specified release rate limits Iestrict, at all
times, the corresponding gatma and beta dose rates above back-
ground to a MEMBER OF BIE PUBLIC at or beyond the SI'It BOUNDARY
to less than or equal to 500 mmus/ year to the whole body or to
less than or equal to 3000 mrems/ year to the skin. Wese release
rate limits also restrict, at all tines the corresponding thyroid
dose rate above background to a child via the inhalation pathway
to less than or equal to 1500 mrems/yeer,

%e rupired detection capabilit.ies for rad' active naterials in
gaseous mate samples am tabulated in ten. 3 of the lower limits
of detection (LLDs) . Detailed discussior of the LID, and other
detection limits can be found in HASL Procedums Manual, HEL-300
(revisal annually), Currie, L. A., " Limits for Qualitative Detec-
tion and Quantitative Detennination - Application to Radio-
chemistry," Anal. Chan 40, 586-93 (1968), and Hartwell, J.K.,

"Eetection Limits ior Radioanalytical Counting %chniques," At-
lantic Richfield Hanford Caupany Report ARH-SA-215 (June 1975) .
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Snct.lon 3.2.1 iboe - Rahle Guus

'Ihis section is pruvided to inplanant the requinsanits of Snction
,

\ II.B, III. A and IV. A of Appendix I,10 CF11 Part 50. he nndial
action inplanants the guides set forth in Swtion II.B of Ap-
pendix I and provides the ruquind operating flexibility and at
the sane tine inplamnt the guides set forth in Section IV.A of
Appenda I to assure that the rulcases of radioactive mterial in
gaseous effluents to UNRESTRICTED AREAS will to kept "as low as
is Iuasonably achiwable." The surveillance ruguinrnnts imple-
nent the requinrents in Sectaan III.A of Arpandix I that con-
fornance with the guides of Appenclix I be shown by calculatioral
procedures based on ntdels and data such that the actual exposuru
of a MEMBER OF 'IEE PUBLIC through appropriate pathwys is un-
likely to be subsuntially underestimtcd. 'Ihe dose calculacion
nothodology and paraneters established in the DC04 for calcu-
lating the doses due to the actual vloase rates of radicactive
mterials in gaseous effluents are consistent with the netho-
dology provided in Pegulatory Guide 1.109, " Calculation of Annual
Doses to Man frm Routine Releases of Reactor Effluents for the
Purpose of Evaluating Cmpliance with 10 CFR Part 50, Appuydix
I," Revision 1, Octoter 1977 and Rcquiatory Guide 1.111, " Methods
for Estinating Atnercheric Transport and Dispersion of Gaseous
F?ffluents in Routine MGase > frm Light-Water Cooled RoaCtors,"
Revision 1, July 1977. 'Ihe ODCM equations provided for deter-
mining the air doses at and beyord the SITE FENDARY aru based
upon either the historical average or real tine atrospheric con-
ditions.

.
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Secticn 3.2.2 Dom - Icxitm-131 ard 133. Trititun arri
Rv11metive Mitnrial in mrticulatn Ebnn

Wis section is prov'ided to implment the ruquimmnts of Soc- |

tions II.C, III. A and IV. A of Appardix I,10 CFR Part 50. We
runcdial actions am the guides set forth in Section II.C of Ap- !

perdix I, and provide the ruquimi operating flexibility and at
the sann tinn implment the guides set forth in Scction IV.A of
Appendix I to assum that the releases of radioactive nnterials
in gaseous effluents to UtRFSIRICTED IPF.AS will be kept "as low
as is I msonably achievable." %e C0CM calculational nothods
specified in the surveillance mguirumnts implcmmt the ruquim-
nnnts in Section III.A of Aprundix I that confonmnce with the
guides of A;psylix I be shown by calculational prtxndums Luscd
on nodels ard data, sui chat the actual exposuru of a MFFRR OF
'IEE PUBLIC through appmpriate pathways is unlikely to te sub-
stantially urderustirntcd. %e COCM calculational mthcdology
and paraneters for calculating the doses due to the actual ru-
lease rates of the subject natorials are consistent with the
nethodology provided in Regulatory Guide 1.109, " Calculational of
Annual Dases to Man frun Routine Releases of Reactor Ef fluents
for the Purpose of Evaluating Ccrpliance with 10 CFR Part 50,
Appery11x I," Revision 1, October 1977 arri Regulatory Guide 1.111,
" Methods for Estimating Atnespheric Transport ard Dispersion of
Gaseous Effluents in Routine Releases frun Light-Water-Cooled
Rm eters " Revision 1, July 1977. Wese equatlans also provide
for detennining the actual doses tased upon either the historical
average or real time conditions. We release rate lintits for
Iodine-131 and 133, tritium, ard radionuclides in particulat.e

O form with half lives greater that 8 days are depadent upon the
existing radionuclide pathways to man, in the aruas at and txqud
the SITE BOUtOARY. We pathways that wum examined in the de-
velo [mmt of these calculations werus (1) individual inhalation
of alitorne radionuclides, (2) deg>sition of radionuclides onto
green Nafy vegetation with subsequent etnsumption by man, (3)
deposician onto grassy areas whem milk aninals and mNat po-
ducing aninals graze with consumption of the milk and neat by
nun, and (4) deposition on the ground with subsequent exposure of
nun.

Secticn 3.3 Gumis Rakiste Trmtart Systun

he OPERABILITY of the WASTE GAS 1[HIXJP SYSTDi and the VEffrIIA-
; TICN EXHAUST 'IREA'INEtIT SYSTD4 ensums that the systms will to

available for use whenever gaseous effluents ruquire treatamt
prior to release to the environment. %e Inquirunent that the
appropriate portions of this systan b3 used when specified pzo-
vides reasonable assurance that the releases of radioactive nn-
terials in gaseous effluents will be kept "as 1cw as is reason-
ably achievable." This section implements the requirvmmte of 10
CFR 50.36a, General Design Criterion 60 of Apperdix A to 10 CFR
Part 50 ard the design objectives given in Section II.D of Ap-
peniix I to 10 CFR Part 50. %e specified limits governing the
use of appropriate portions of the systans were specified as a
suitable fraction of the dose design objectives set forth in Sec-

O. tion II.B and II.C of Appendix I,10 CFR Part 50, for gaseous
of fluents .

OCCM 85
3/91

- -

__ _ _ _ _



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

Smtlan 3.4 Railanctivo Gannoun Effhrsit Mmitorirg
Instnanmtatian

%e radioactive gaseous effluent instnumntation is pravidad to i

manitor and contrul, as applicable, the releases of radioactive i
naterials in gaseous ef fluents during actual or potential m-
leases of gaseous effluents. %e Alaun/ Trip Setroints for these
instnnmnts shall be adjusted to values calculatai in acconisnce
with the nothodology and paranntnrs in the CCCM to ensure that
the a3 ann / trip will occur prior to excealing the limits of 10 GB
Part 10. We OPERABILITY and use of this instrunentation is con-
sister.t with the requinsmnts of General Design Criteria 60, 63
and 64 csf Appendix A to 10 CIR Part 50. %e sensitivity of any
noble gas activity nonitor usc<! to show capliance with the
gaseous effluent release mquirments of Span 3.2 shall be
such that concentrations as low as 1 x 10~ uC1/cc are neasur-
able.

Sectim 4.0 7btal Done
i

This section is pmvided to neet the dose limitations of 40 OR
Part 190 that have tmn incorporated into 10 OR Part 20 by 46 FR
18525. We section requires the preparation and subnittal of a ,

special report whenever the calculatal doses due to releases of
radioactivity and the radiation fmn uranium fuel cycle sourres
exceed 25 rrasns to the whole body or any organ, except the thy-
roid, which shall te limited to less than or equal to 75 mmns.
For sites containing up to four Inac*rrs, it is highly unlikely

O that the resultant dose to a MMBER OF 71E PUBLIC will exceed the
dose limits of 40 QR Part 190 if the individual reactors main
within twice the dose design objectives of Appendix I, and it
direct radiation doses frun the xector units and frun outside
storage tanks are kept snnll. Se Special Report will describe a
course of action that should result in the limitation of the an-
nual dose to a MEMBER OF TE PUBLIC to within the 40 07 Part 190
limits. For the purposes of the Special Report, it nay be as-
sumed that the dose catuitent to the NMBER OF THE PUBLIC frun
odier uranium fuel cycle sourres is negligible, with the exceps
tion that dose contributions frun other nuclear fuel cycle facil-
ities at the sann site or within a radius of 8 km must be con-
sidered, If the dose to any MIMBER OF THE PUBLIC is estinated to
exceal the requiramnts of 40 CFR Part 190, the Special Report
with a request for a variance (provided the release conditions
resulting in violation of 40 CFR Part 190 have not almady been
corrected), in accordance with the pruvisions of 40 CR 190.11
and 10 CFR 20.405c, is considemd to be a tinnly request and ful-
fills the requirments of 40 QR Part 190 until mC staff action
is ctrapleted. We variance only relates to the limits of 40 CFR
Part 190, and does not apply in any way to the other requinmmts
for dose limitation of 10 CFR Part 20. An iniividual is not con-
sidered a MEMBER OF THE PUBLIC during any period in which he/she
is engaged in carrying out any operation that is part of the
nuclear fuel cycle.

ODCM 86
3/91



_ __ _ _ . _ . _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ ___ __.

Soct.im 5.0 Raitolcniml Envimmantal )tnitorim Prognun

Section 5._1 Mmitnrim Prmrynn

'Ihe Radiological Envirunnmtal Itnitoring Program pmvides ru- i

presentative musunrunts of radiation and of radioactive I

naterials in those exposure pathwys ard for those radionuclides i

that lead to the highest patential radiation exposures of MIMERS
OF 'lHE PUBLIC msulting frun the station operation. 'Ihis noni-
toring program implments Section IV.B.2 of Appendix I to 10 CFR
Part 50 and thernby supplments the Radiological Effluent fini-
toring Program by verifying that the musurable concentrations of
radioactive netarials and levels of radiation are not higher than
eacpectai on the tesis of the ef fluent neasunmnnts and the
nodeling of the envirurrntal exposum pathwys. Guidance for
this nanitoring pruJram is providad by the Radiological Assess-
mant Branch 'Ibchnical Position on Environnental Monitoring, Re-
vicion 1, Ibvunber 1979.

'Ihe requind detection capabilitles for environramtal sample ana-
lyses aru tabulated in terms of the lowr limits of dettction
(LIDS ) . %e LLDs are considerni optinun for routine environ-
nental neasunmnts in industrial laboratories. It should to
recognized that the LIr is defined as an a priori (Lefom the
fact) limit mpresenting the capability of a reasurumnt systen
ard not as an an a roster! ort (af ter the fact) limit for a par-
ticular musurammt.

Detailed discussion of the IlD, ard otrer detection limits, can

O be fwnd in HASL Procadures Mnual, HA%-300 (revisal annually),
Currie, L.A., " Limits for Qualitative Detection and Quantitative
Detennination-Application to Radiochanistry," Arml . Chan. 40,
586-93 (1968), ard Hartwell, J.K. , " Detection '.lmits for Radio-
analytf cal Counting 'Itchniques," Atlantic Richfield Hanford Ccm-
pany Report ARH-SA-215 (June 1975).

Section 5.2 Iard the Cmnus

'Ihis section is provided to ensure that changes in the use of
areas at and belud tne SITE BOUNDARY are identificd ard that
nodifications to the Radiological Environnental }bnitoring Pro-
gram given in the CDCM are nade if required by the results of

'.

this census. Infonnation that will provide the test results,
such as door-to-door survey, aerial survey, or consulting with
local agricultural authorities, shall be uscd. 'Ihis census sa-
tisfies the requirumnts of Section IV.B.3 of Appendix I to 10

CFR3 art 50. Restricting the census to ganiens of gmater than
50 m provides assurance that significant exposure pathwys via
leafy vegetables will be identified and monitored since a garden
of this size is the mininun nquired to produce the quantity (26
kg/ year) of leafy tagetables assune in Regulatory Guide 1.109 for
consumption by a child.
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Section 5.2 Iand thwi Oswam (Ctntirmji

O 'Ib determine this minima ganian size, the following assunptions
V were nade (1) 20% of the ganien was used for growing b:oad leaf

vegetation (i.e., similgr to lettuce ard cabbage), arx1 (2) a vty-
etatico yield of 2 kg/m .

Soction 5.3 Intntlaturatory Owenritrn Pnw,

'Ihe rupixment for participation in an approved Interlaboratory
Ccriparison PnxJram is provided to ensure that independant checks
on the precision ard accuracy of the nnssunmants of radicactive '

material in envixumental sanple nutri s aru perfonTed as part
,

of the quality assurance program for envitannental nonitoring in l
ordar to dmonstrate that the results ans valid for the turTOSO8

'

of Section IV.B.2 of Apparx11x I to 10 CFR Part 50. i

|
|
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7.0 RpDOS

7.1 Anntal Redfolmiani Pnvimanntal Omratim ikturt

%e Annual Radiological Environnental Operating Report shall in-
citde sunnaries, interpretations, ard an analysis of trunds of
the results of the radiological environnental surveillance ac-
tivities for the report period, incitding a ccuparison with pm-
operational sttdies, with operational controls ard with previous
environnental surveillance reports, ard an assessnent of the ob-
served inpacts of the plant operation on the environnunt. We
reports shall also inc1tde the results of the Iand Use Census
described in Section 5.2.

%e Annual Radiological Environnental Operating Report shall in-
citde the results of analysis of all radiological environnernal
sanples ard of all envirtrinental radiation measurunents taken
during the period pursuant to the locations specified in Table 5-
1 as well as sunnarized and tah11ated results of these mlyses
ard neasurunents in the fornnt of the table in the Han i gical
Assessnent Branch Technical Position, Revision 1, Novax 1979.
In the event that sone irdividual results are not available for
inclusicn with the report, the report shall be subnitted noting
ard explaining the Imsons for the missing results. %e missing
data shall be subrdtted as soon as possible in a supp1mentary
report.

% e reports shall also include the followings a stmuery de-
scription of the Radiological Envirtonental Monitoring Propan;

( O legible naps covering all sarpling locations keyed to a table|

giving distances and directions frun the centerline of the reac-
tor; the results of licensee participation in the Interlaboratory
Ccrpsrison Program and the corrective actions being taken if the
specified pruJram is not being perforned as required by Section |5.3; reasons for not conducting the Radiological Environmental
Pragan as required by section 5.1 with plans for pmventing a
mcurrence and discussion of all dedaticos frun the sampling
schedule of Table 5-1; discussion of environmental sanple nns-
sure- .cs that exceed the reporting levels of Table 5-4 but are
not a result of plant effluents, ard discussicns of all
are es in witich the LID required by Table 5-3 was not achiev-
able.

7.2 Samiarnal Radianctim Efflixnt Ihlease IWurt

%e Saniannual Radioactive Efflumt Release Reports shall includo
| a sunnary of the quantities of radioactive liquid and gaseous

effluents and solid waste relmsed frun the Unit as outlined in
Regulatory Guide 1.21, " Measuring, Evaluating, ard Reporting
Radioactivity in Solid Wastes and Releases of Radioactive
Materials in Liquid and Gaseous Effluents frun Light-Water-Cooled
Nuclear Power Plants," Revision 1, June 1974, with data

! CDCM 89
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7.2 Sonianruni lhilmetivo Eff1wnt Hnhwe ikwrt (Omtirnng

stamrized on a quarterly basis following the fonut of Aprendix
O B thereof. For solid wastes, the fonmt for Table 3 in Appmdix

B shall be supplmented with three additional categories: class
of solid waste (as defined by 10 CFR Part 60), type of container
(e.g. , IEA, Type A, Type B, large Quantity), and SOLIDIFICATIO1
agent or absorbent (e.g. , cment, uma formldehyde) .

The Saniannual Radioactive Effluent Release Report to 1x3 subnit-
ted 60 days after January 1 of each year shall also incitdo an
annual sunmuy of hourly mteorological data collected over the
pnulous year. This annual sunmuy my be either in the fonn of
an hour-by-hour listing on mgnetic taps of wird spood, wind dir-
ection, ard atnospheric stability, and precipitation (if
measund), or in the fonn of j 'nt fruquency distributions of
wird speed, wind direction, an tnespheric stability.*- This
sane report shall incitde an a. 3snent of the radiation doses
due to the radioactive liquid and gaseous effluents released frun
the Unit or Station durlag the previous calendar year. This sann
report shall also includo an assessnent of the radiation doses
frun radioactive 11guld and gaseous effluents to MEMBERS OF BIE
PUBLIC due to their activities inside the SITE BOUr0ARY during
the repart period using historical average atnospivre
corditions . All assunptions used in mking these assessnents,
i.e., specific activity, exposure tino ard location, shall be
included in these reports. The notearological conditions con-
current with the tim of release of radioactive materials in
gaseous effluents, as detennined by sanpling frequency and nea-

O suru'ent, shall be used for detsunining the gaseous pathey
doses. The assessnent of radiation doses shall be perfoamd in
accordance with the nothodology ard paraneters in the ODCM.

The Saniannual Radioactive Effluent Release Report to be sub-
mitted within 60 days after January 1 of each year shall also
inc lude an assessnent of radiation doses to the likely nest ex-
posed MEMBER OF UIE PUBLIC frun reactor releases ard other nearby
uranium fuel cycle sources, including doses frun primary effluent
patheys and dittet radiation, for the previous ralendar year to
show confonance with 40 CFR Part 190, " Environmental Radiation
Protection Standards for Nuclear INJwer Operation." Acceptable
nethods for calculating the dose contribution fran 11guld and
gaseous effluents are given in Regulatory Guide 1.109, Rev. 1,
October 1977.

The Sentiannual Radioactive Effluent Release Repart shall incltde:

a. A list and description of unplanned releases frun the site to
UNRESTRICTED AREAS of radioactive materials in gaseous and
11guld effluents mde during the reporting period.
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|

7.2 Samianrnni Ibriicoctive Effitunt ik& rue ikwrt (&ntirnudi

b. Any changes nede during the reptarting pericd to the ODCM,
O pursuant to 'Ibchnical Specification 6.14.

c. Major changes to the Radwaste Treatraent Systems for the
period in kttich the evaluation was reviemti and accepted by
the PSRC. 'Ihe discussion of each change shall contain

*In lieu of sutntission with the Smitannual Radicective Etfluent
Release Report, the licensee has the option of retaining this
stumury of rtquired meteorological data on site in a file that
shall be provided to the NRC upon request.

1) A sunnary of the evaluation that led to the determination
that the change coitid be nude in acwrdance with 10 CFR
50.59;

2) Sufficient detailed infernation to totally support the
reason for tne change without tenefit of additional and
supplcrental inforretion;

3) A detailed description of the equipmnt, ctraponents, and
processes involved and the interfaces with other plant
systans . >

4) An evaluation of the change wttich shcws the predicted
releases of radioactive materials in liquid and gaseous
ef fluents and/or quantity of solid waste that dif fer frun

O those previously prudicted in the license application and
amendments thereto;

5) An evaluation of the change, which ehows the exta%
maxinun exposures to a MEMBER OF 'IHE PUBLIC in the UN-
RES'IRICTED AREA and to the general population that differ !
from those previously estimated in the license appli- j
cation and ant-mdments thereto;

6) A comparison of the predicted releases of radicactive
materials, in liquid and gaseous effluents and in solid
waste, to the actual releases for the period prior to
when the changes are to be nade;

7) An estimate of the exposure to plant operating personnel
as a result of the diange; and

8) Documentation of the fact that the change was reviewd
and found acceptable by the PSRC.

d. A listing of new locations for dose calculations identified
by the land Use Census,

ODCM 91
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7.2 Samlarnal Radlanctive RffItunt ik11mm Runrt (Contirani)
,

, e. A description of the events .,xxiing to 11guld holdup tanks or
gas storage tanks excealing the limits of AWeal Speci-

's fication 3.11.1.4 or 3.11.2.6 respectively.

f. An explanation as to why the inoperability of a liquid or
gaseous effluent ironitoring instrunmtation was not correcta!
within the tine specified.

g. A description of the events loading to a missed sanple In-
quirud by Table 2-1 or 3-1.

.

O
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'INEE A.1-1*

O BKWHKEATKN FICKRS 'IO RE USED ILJ
'IEE ABSF2CE OF SITE-SPECIFIC EATA

(pC1/kg per pCi/ liter)
mEsHwant

Ef1 MENT FISH

H 9.0E-01
C 4.6E 03
Na 1.0E 02
P 1.0E 05
Cr 2.0E 02
Mn 4.0E 02
Fe 1.0E 02
Co 5.0E 01
Ni 1.0E 02
Cu 5.0E 01
Zn 2.0E 03
Br 4.2E 02
Rb 2.0E 03
Sr 3.0E 01
Y 2.5E 01
Zr 3.3E 00
Nb 3.0E 04
m 1.0E 01
Tc 1.5E 01
Ru 1.0E 01
Rh 1.0E 01
'Ib 4.0E 02

'
I 1.5E 01
Ca 2.0E 03
Ba 4.0E 00
La 2.5E 01
Ce 1.0E 00
Pr 2.5E 01
Nd 2.5E 01
W 1.2E 03 *

Np 1.0E 01
*99 2.3E 00
**Sb 1.0E 00

*Taken fIun Regulatory Guide 1.109 (Rev.1)
**Taken fran Regulatory Guide 1.109 (Rm. 0)
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TABLE A.1-2

DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS *

Total Body Gamma Air Beta Air,

i Dose Factor Skin Dose Factor Dose Factor' Dose Factor
i K L M N

Radionuclide (mrem /vr per uCi/m3) (mremfyrber uC1/m3) (mrad /vr per uCi/m3) (mrad /vrber uCi!m3)I'

Kr-83M 7.56E-02* --- 1.93E+01 2.88E+02

Kr-85M 1.17E+03 1.46E+03 1.23E+03 1.97E+03

Kr-85 1.61E+01 1.34E+03 1.72E+01 1.95E+03

Kr-87 5.92E+03 9.73E+03 6.17E+03 1.03E+04

Kr-88 1.47E+04 2.37E+03 1.52E+04 2.93E+03

Kr-89 1.66E+04 1.01E*0a 1.73E+04' 1.06E+04 [
t

Kr-90 1.56E+04 7.29E+03 1.63E+04 7.83E+03

Xe-131H 9.15E+01 4.76E+02 1.56E+02 1.11E+03 f

Xe-133 2.94E+02 3.06E+02 3.53E+02 1.05E+03 g

Xe-133M 2.51E+02 9.94E+02 3.27E+02 1.48E+03

Xe-135M 3.12Et03 7.11E+02 3.36E+03 7.39E+02 l
;

Xe-135 1.81E+03 1.86E+03 1.92E+03 2.46E+03

Xa-137 l.42E+03 1.22E+04 1.51E+03 1.27E+04
:

Xe-138 8.83E+03 4.13E+03 9.21E+03 4.75E+03 -

i,

Ar-41 8.84E+03 2.69E+03 9.30E+03 3.28E+03 ;

* Based on. Regulatory Guide 1.109 (Rev. 1). )

**7.56E-02 - 7.56 x 10 -2
,
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BINE A.2-l*

INHAIATICN DOSE FAC'IURS IG MXLTS-

-

(MRD4 PER PCI 11EA11D)

tACLIDE KNE LIVER T DODY 'IHYROID KIENEY IlltO GI-ILI

H 3 10 DATA 1.58E-07 1.58E-07 1.58E-07 1.58E-07 1.58E-07 1.58E-07
C 14 2.27E-06 4.26E-07 4.26E-07 4.26E-07 4.26E-07 4.26E-07 4. 26D-07
NA 24 1.28E-06 1.28E-06 1.28E-06 1.28E-06 1.28E-06 1.28E-06 1.28E-06

P 32 1.65E-04 9.64E-06 6.26E-06 to DA'IA 10 DATA 10 DATA 1.08E-05
CR 51 10 DATA 10 DATA 1.25E-08 7.44E-09 2.85E-09 1.80E-06 4.15E-07
MN 54 10 DATA 4.95E-06 7.87E-07 to D TA 1 22E-06 1.75E-04 9.67E-06

MN 56 to DATA 1.55E-10 2.29E-ll 10 DATA 1.63E-10 1.18E-06 2.53E-06
FE 55 3.07E-06 2.12E-06 4.93E-07 to DATA FC DATA 9.01E-06 7.54E-07
FE 59 1.47E-06 3.47E-06 1.32E-06 10 DATA to DATA 1.27E-04 2.35E-05

CO 58 to DATA 1.98E-07 2.59E-07 10 DATA 10 DATA 1.16E-04 1.33E-05
CO 60 to DATA 1.44E-06 1.85E-06 to DATA 10 DATA 7.46E-04 3.56E-05
NI 63 5.40E-05 3.93E-06 1.81E-06 PO DATA to DATA 2.23E-05 1.67E-06

NI 65 1.92E-10 2.62E-11 1.14E-11 10 DATA 10 DATA 7.00E-07 1.54E-06
CU 64 to DATA 1.83E-10 7.69E-ll to DATA 5.78E-10 8.48E-07 6.12E-06
ZN 65 4.05E-06 1.29E-05 5.82E-06 10 DATA 8.62E-06 1.08E-04 6.68E-06

O BR
ZN 69 4.23E-12 8.14E-12 5.65E-13 to DATA 5.27E-12 1.15E-07 2.04E-09

83 to DATA 10 DATA 3.01E-08 to DATA 10 DATA 10 DATA 2.90E-08
_BR 84 to DATA to DATA 3.91E-08 to DATA to DATA 10 DATA 2.05E-13

BR 85 10 DATA 10 DATA 1.60E-09 10 DATA 10 DATA 10 DATA LT E-24
RB 86 10 DATA 1.69E-05 7.37E-06 10 DATA 10 DATA 10 DATA 2.08E-06
RB 88 10 DATA 4.84E-08 2.41E-08 to DATA 10 DATA to DATA 4.18E-19

RB 89 to DATA 3.20E-08 2.12E-08 to DATA 10 DATA 10 DATA 1.16E-21
SR 89 3.80E-05 to DATA 1.09E-06 10 DATA 10 DATA 1.75E-04 4.37E-05
SR 90 1.24E-02 NO DATA 7,62E-04 to DATA to DATA 1.20E-03 9.02E-05

L 91 7.74E-09 to DATA 3.13E-10 10 DATA 10 DATA 4.56E-06 2.39E-05
SR 92 8.43E-10 to DATA 3.64E-11 to DATA to DATA 2.06E-06 5.38E-06
Y 90 2.61E-07 to DATA 7.01E-09 to DATA 10 DATA 2.12E-05 6.32E-05

Y 91M 3.26E-11 10 DATA 1.27E-12 10 DATA 10 DATA 2.40E-07 1.66E-10
Y 91 5.78E-05 to DATA 1.55E-06 to DATA 10 DATA 2.13E-04 4.81E-05
Y 92 1.29E-09 to DATA 3.77E-11 to DATA F3 DATA 1.96E-06 9,19E-06

*Taken fran Regulatory Guide 1.109 (Rrn.1)
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'INKE A.2-1 (cont'd)

INHALATIN DOSE FAC7GS IOR ADULTS
(MREM PER PCI INHALED)

NUCLIDE EYNE LIVER T BCDY 71fYROID KIDNEY 11170 GI-LLI

Y 93 1.18E-08 to DATA 3.26E-10 10 DATA 10 DATA 6.06E-06 5.27E-05
ZR 95 1.34E-05 4.30E-06 2.91E-06 10 DATA 6.77E-06 2.21E-04 1.88E-05
ZR 97 1.2iE-08 2.45E-09 1.13E-09 to DATA 3.71E-09 9.84E-06 6.54E-05

NB 95 1.76E-06 9.771:-07 5.26E-07 10 DATA 9.67E-07 6.31E-05 1.30E-05
FD 99 to DATA 1.51E-08 2.87E-09 to DATA 3.64E-08 1.14E-05 3.30E-05
7C 99M 1.29E-13 3.64E-13 4,63E-12 PO DATA 5.52E-12 9.55E-08 5.20E-07

7C 101 5.22E-15 7.52E-15 7.38E-14 to DATA 1.35E-13 4.99E-08 1.36E-21
RU 103 1.91E-07 to DATA 8.23E-08 to DATA 7.29E-07 6.31E-05 1.385-05
RU 105 9.88E-11 ?O DATA 3.89E-11 10 DATA 1.27E-10 1.37E-06 6.02E-06 '

RU 106 8.64E-06 to DATA 1.09E-06 to DATA 1.67E-05 1.17E-03 1.14E-04
Ni 110M 1.35E-06 1.25E-06 7.43E-07 10 DATA 2.46E-06 5.79E-04 3.78E-05
TE 125M 4.27E-07 1.98E-07 5.84E-09 1.31E-07 1.55E-06 3.92E-05 8.83E-06

TE 127M 1.58E-06 7.21E-07 1.96E-07 4.11E-07 5.72E-06 1.20E-04 1.87E-05
TE 127 1.75E-10 8.03E-11 3.87E-11 1.32E-10 6.37E-10 8.14E-07 7.17E-06
TE 129M 1.22E-06 5.84E-07 1.98E-07 4.30E-07 4.57E-06 1.45E-04 4.79E-05

O TE 129 6.22E-12 2.99E-12 1.55E-12 4.87E-12 2.34E-11 2.42E-07 1.96E-08
TE 131M 8.74E-09 5.45E-09 3.63E-09 6.88E-09 3.86E-08 1.82E-05 6.95E-05
TE 131 1.39E-12 7.44E-13 4.49E-13 1.17E-12 5.46E-12 1.74E-07 2.30E-09

i

TE 132 3.25E-08 2.69E-08 2.02E-08 2.37E-08 1.82d-07 3.60E-05 6.37E-05
I 130 5.72E-07 1.68E-06 6.60E-07 1.42E-04 2.61E-06 to DATA 9.61E-07
I 131 3.15E-06 4.47E-06 2.56E-06 1.49E-03 7.66E-06 to DATA 7.85E-07

I 132 1.45E-07 4.07E-07 1.45E-07 1.43E-05 6.48E-07 10 DATA 5.08E-08
I 133 1.08E-06 1.85E-06 5.65E-07 2.69E-04 3.23E-06 to DATA 1.11E-06
I 134 8.05E-08 2.16E-07 7.69E-08 3.73E-06 3.44 E-07 PO DATA 1.26E-10*

I 135 3.35E-07 8.73E-07 3.21E-07 5.60E-05 1.39E-06 ?O DATA 6.56E-07
CS 134 4.66E-05 1.06E-04 9.10E-05 to DATA 3.59E-05 1.22E-05 1.30E-06
CS 136 4.88E-06 1.83E-05 1.38E-05 10 DATA 1.07E-05 1.50E-06 1.46E-06

CS 137 5.98E-05 7.76E-05 5.35E-05 to DATA 2.78E-05 9.40E-06 1.05E-06
CS 138 4.14E-08 7.76E-08 4.05E-08 to DATA 6.00E-08 6.07E-09 2.33E-13
BA 139 1.17E-10 8.32E-14 3.42E-12 10 DATA 7.78E-14 4.70E-07 1.12E-07

A-5
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TNu A.2-1 (cxmt'd)

I1EAIATICN DOSE F7CIO1S Em ADULTS
(MRDi PER ICI ItEAIED)

tRCLIDE FOE LIVER T IODY 'I1nTOID KIDNEY Illr0 GI-ILI

BA 140 4.88E-06 6.13E-09 3.21E-V7 10 DATA 2.09E-09 1.59E-04 2.73E-05
BA 141 1.25E-11 9.41E-15 4.20E-13 10 DATA 8.75E-15 2.42E-07 1.45E-17
BA 142 3.29E-12 3,38E-15 2.07E-13 to DATA 2.86E-15 1,49E-07 1.96E-26

IA 140 4.30E-08 2.17E-08 5.73E-09 10 DATA 10 DATA 1.70E-05 5.73E-05
IA 142 8.54E-11 3.88E-11 9.65E-12 10 DATA 10 DATA 7.91E-07 2.64E-07
CE 141 2.49E-06 1.69E-06 1.91E-07 to DATA 7.83E-07 4.52E-05 1.50E-05

CE 143 2.33E-08 1.72E-08 1.91E-09 10 DATA 7.60E-09 9.97E-06 2.83E-05
CE 144 4.29E-04 1.79E-04 2.30E-05 to DATA 1.06E-04 9.72E-04 1.02E-04
PR 143 1.17E-06 4.69E-07 5.80E-08 10 DATA 2.70E-07 3.51E-05 2.50E-05

PR 144 3.76E-12 1.56E-12 1.91E-13 10 DATA 8.81E-13 1.27E-07 2.69E-18
ND 147 6.59E-07 7.62E-07 4.56E-08 to DATA 4.45E-07 2.76E-05 2.16E-05
W 187 1.06E-09 8.85E-10 3.10E-10 to CATA 10 DATA 3.63E-06 1.94E-05

NP 239 2.87E-08 2.82E-09 1.55E-09 10 DATA 8.75E-09 4.70E-06 1.49E-05

O,
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MIEJC A.2-2*

ItalAIATICN DOSE 17CKES FOR TEEt#GER
(MRD4 PER PCI ItalALED)

NUCLIDE KNE LIVER T IODY '11!YROID KIIh'EY IIRO GI-ILI

H 3 to IATA 1.59E-07 1.59E-07 1.59E-07 1.59E-07 1.59E-07 1.59E-07
C 14 3.25E-06 6.09E-07 6.09E-07 6.09E-07 6.09E-07 6.09E-07 6.09E-07
NA 24 1.72E-06 1.72E-06 1.72E-06 1.72E-06 1.72E-06 1.72E-06 1.72E-06

P 32 2.36E-04 1.37E-05 8.95E-06 to IATA 10 IATA 10 DATA 1.16E-05
CR 51 to IATA 10 IATA 1.69E-08 9.37E-09 3.84E-09 2.62E-06 3.75E-07
MN 54 10 DATI. 6.39E-06 1. 05E -06 to IRTA 1.59E-06 2.48E-04 8.35E-06

MN 56 to DATA 2.12E-10 3.15E-11 10 IATA 2.24E-10 1.90E-06 7.18E-06
PE 55 4.18E-06 2.98E-06 6.93E-07 10 DATA 10 IATA 1.55E-05 7.99E-07

'
FE 59 1.99E-06 4.62E-06 1.79E-06 to IRTA 10 IRTA 1.91E-04 2.23E-05

1

CD 58 10 DATA 2.59E-07 3.47E-07 to IATA 10 DATA 1.68E-04 1.19E-05
CO 60 to IATA 1.89E-06 2.4RE-06 to DATA 10 DATA 1.09E-03 3.24E-05
NT 63 7.25E-05 5.43E-06 2.47E-06 to IRTA to IATA 3.84E-05 1.77E-06

NI 65 2.73E-10 3.66E-11 1.59E-11 10 IRTA 10 DATA 1.17E-06 4.59E-06
CU 64 10 DATA 2.54E-10 1.06E-10 10 IATA 8.01E-10 1.39E-06 7.68E-06
ZN 65 4.82E-06 1.67E-05 7.80E-06 to IATA 1.08E-05 1.55E-04 5.83E-06

O' ZN 69 6.04E-12 1.15E-11 8.07E-13 to IRTA 7.53E-12 1.98E-07 3.56E-08
ER 83 10 DATA 10 DATA 4.30E-08 to DATA 10 DATA 10 IATA LT E-24
HR 84 to IATA to IATA 5.41E-08 ?O DATA 10 DATA to IWTA LT E-24

BR 85 to DATA to DATA 2. 29E- 09 to DATA 10 DATA 10 DATA LT E-24
RB 86 to DATA 2.38E-05 1.05E-05 to DATA to DATA to DATA 2.21E-06
RB 88 to DATA 6.82E-08 3.40E-08 to IwTA to IRTA 10 IATA 3.65E-15

RB 89 to IATA 4.40E-08 2.91E-08 to DATA 10 IATA 10 DATA 4.22E-17
i SR 89 5.43E-05 to IA"A 1.56E-06 to IRTA 10 IRTA 3.02E-04 4.64E-05

SR 90 1.35E-02 ?O t%TA 8.35E-04 10 DATA 10 DATA 2.0CE-03 9.56E-05

SR 91 1.10E-08 10 DATA 4.39E-10 to DATA to DATA 7.59E-06 3.24E-05
i SR 92 1.19E-09 to DATA 5.08E-11 10 IRTA 10 IRTA 3.43E-06 1.49E-05

Y 90 3.73E-07 to DATA 1.00E-08 to DATA 10 DATA 3.66E-05 6.99E-05

Y 91M 4.63E-11 10 DATA 1.77E-12 10 DATA 10 DATA 4.00E-07 3.77E-09
Y 91 8.26E-05 to IATA 2.21E-06 to IATA to EATA 3.67E-04 5.11E-05
Y 92 1.84E-09 to DATA 5.36E-11 to NATA ?O IATA 3.35E-06 2.06E-05
*Taken frm Regulatory Guide 1.109 (ihn.1)
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TMIR A.2-2 (cont'd)

UMAIATIW DTE FACImS mR TEEtM:R
(MRD4 PER PCI INiALED)

PRCLIDE IGE LIVER T DODY 'IHYTOID KIDNEY IUtG GI-ILI

Y 93 4.'9E-08 10 DATA 4.65E-10 to MTA 10 MTA 1.04E-05 7.24E-05
ZR 95 3.82E-05 5.73E-06 3.94E-06 to DATA 8.42E-06 3.36E-04 1.86E-05
ZR 97 1.72E-08 3.40E-09 1.57E-09 10 DATA 5.15E-09 1,62E-05 7.88E-05

NB 95 2.32E-06 1.29E-06 7.08E-07 10 DATA 1.25E-06 9.39E-05 1.21E-05
to 99 10 DATA 2.11E-08 4.03E-09 10 DATA 5.14E-08 1.92E-05 3.36E-05
E 974 1.73E-13 4.83E-13 6.24E-12 10 DATA 7.20E-12 1.44E-07 7.66E-07

K 1 ;l 7.40E-15 1.05E-14 1.03E-13 10 DATA 1.90E-13 8.34E-09 1.09E-16
RU 103 2.63E-07 to DATA 1.12E-07 to DATA 9.29E-07 9.79E-05 1.36E-05
RU 105 1.40E-10 to DATA 5.42E-11 10 DATA 1.76E-10 2.27E-06 1.13E-05

nu 106 1.23E-05 ?O DATA 1.55E-06 10 DATA 2.38E-05 2.01E-03 1.20E-04
IG 110M 1.73E-06 1.64E-06 9.99E-07 10 DATA 3.13E-06 8.44E-04 3.41E-05
TE 125M 6.10E-07 2.80E-07 8.34E-08 1.75E-07 10 DATA 6.70E-05 9.38E-06

TE 127M 2.25E-06 1.02E-06 2.73E-07 5.48E-07 8.17E-06 2.07E-04 1.99E-05
TE 127 2.51E-10 1.14E-10 5.52E-11 1.77E-10 9.10E-10 1.40E-06 1.01E-05
TE 129M 1.74E-06 8.23E-07 2.81E-07 5.72E-07 6.49E-06 2.47E-04 5.0f>E-05

TE 129 8.87E-12 4.22E-12 2.20E-12 6.48E-12 3.32E-11 4.12E-07 2.02E-07
TE 131M 1.23E-08 7.51E-09 5.03E-09 9.06E-09 5.49E-08 ?.97E-05 7.76E-05
TE 131 1.97E-12 1.04E-12 6.30E-13 1.55E-12 7.72E-12 2.92E-07 1.09E-09

TE 132 4.50E-08 3 . 63 E-i.'8 2.74E-08 3.07E-08 2.44E-07 5.61E-05 5.79E-05
I 130 7.80E-07 2.24E-06 8.96E-07 1.86E-04 3.44E-06 10 DATA 1.14E-06
I 131 4.43E-06 6.14E-06 3.30E-06 1.03E-03 1.05E-05 to DATA 8.11E-07

I 132 1.99E-07 5.47E-07 1.97E-07 1.89E-05 8.65E-07 FO DATA 1.59E-07
I 133 1.52E-06 2.56F 36 7.78E-07 3.65E-04 4.49E-06 10 DATA 1.29E-06
I 134 1.11E-07 2.90E-07 1.05E-07 4.945'-06 4.58E-07 10 DATA 2.55E-09

I 135 4.62E-07 1.18E-06 4.36E-07 7.76E-05 1.86E-06 to DATA 8.69E-07
CS 134 6.28E-05 1.41E-04 6.86E-05 to DATA 4.69E-05 1.83E-05 1.22E-06
CS 136 6.44E-06 2.42E-05 1.71E-05 to DATA 1.38E-05 2.22E-06 1.36E-06

CS 137 8.38E-05 1.06E-04 3.89E-05- 10 DATA 3.80E-05 1.51E-05 1.06E-06
CS 138 5.82E-08 1.07E-07 5.58E-08 to DATA 8.28E-08 9.84E-09 3.38E-11
BA 139 1.67E-10 1.18E-13 4.87E-12 10 DATA 1.11E-13 8.08E-07 8.06E-07

|
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'1MER A.2-2 (cont'd)

IMMIATICN DOSE F1CIUG Fm TEENGER
(EtEN PER ICI IMRLED)

IRCLIDE DCNE LIVER T 10DY 'IETOID KIDNEY 112 0 GI-Lil.

BA 140 6.84E-06 8.38E-09 4.40E-07 10 DATA 2.85E-09 2.54E-04 2.86E-05
BA 141 1.78E-11 1.32E-14 5.93E-13 to DATA 1.23E-14 4.11E-07 9.33E-14
1% 142 4.62E-12 4.63E-15 2.84E-13 10 DATA 3.92E-15 2.39E-07 5.99E-20

1A 140 5.99E-08 2.95E-08 7.82E-09 10 DATA 10 DATA 2.68E-05 6.09E-05
1.A 142 1.20E-10 5.31E-11 1.32E-11 10 DATA 10 DATA 1.27E-06 1.50E-06
CE 141 3.55E-06 2.37E-06 2.71E-07 to DATA 1.11E-06 __7.67E-05 1.58E-05

CE 143 3.32E-08 2.42E-08 2.70E-09 to DATA 1.08E-08 1.63E-05 3.19E-05
CE 144 6.11E-04 2.53E-04 3.28E-05 to DATA 1.51E-04 1 67E-03 1.08E-04
PR 143 1.67E-06 6.642-07 8.28E-08 to DATA 3.66E-07 6.04E-05 2.67E-05

PR 10 5.37E-12 2.20E-12 2.72E-13 to DATA 1.26E-12 2.19E-07 2.94E-14
to 147 9.83E-07 1.07E-06 6.41E-08 to DATA 6.28E-07 4.65E-05 2.28E-05
W 187 1.50E-09 1.22E-09 4.29E-10 to DATA to DATA 5.92E-06 2.21E-05

NP 239 4.23E-08 3.99E-09 2.21E-09 10 DATA 1.25E-08 8.11E-06 1.65E-05

O

;

! s

!
;
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TMtp. A.2-3*

U#iAIATICH DDSE F7CIWS Em CHIID
(MREM PER PCI UDIALED)

!ECLIDE PCNE LIVER T DCDY '1HYROID KIDNEY TUTU GI-ILI

H 3 !O DAl'A 3.04E-07 3.04E-07 3.04E-07 3.04E-07 3.04E-07 3.04E-07
C 14 9.70E-06 1.82E-06 1.82E-06 1.82E-06 1.82E-06 1.82E-06 1.82E-06
NA 24 4.35E-06 4.35E-06 4.35E-06 4.35E-06 4.35E-06 4.35E-06 4.35E-06

P 32 7.04E-04 3.09E-05 2.67E-05 10 DATA 10 MTA 10 DATA 1.14E-05
CR 51 to DATA 10 DATA 4.17E-08 2.31E-08 6.57E-09 4.59E-06 2.93E-07
MN 54 10 DATA 1.16E-05 2.57E-06 10 MTA 2.71E-06 4.26E-04 6.19E-06

MN 56 to DATA 4.48E-10 8.43E-11 to DATA 4.52E-10 3.55E-06 3.33E-05
E'E 55 1.28E-05 6.80E-06 2.10E-06 to DATA 10 DATA 3.00E-05 7.75E-07
E'E 59 5.59E-06 9.04E-06 4.51E-06 to DATA 10 DATA 3.43E-04 1.91E-05

CO 58 10 DATA 4.79E-07 8.55E-07 10 DATA 10 DATA 2.99E-04 9.29E-06
CD 60 10 DATA 3.55E-06 6.12E-06 to DATA 10 DATA 1.91E-03 2.60E-05
FI 63 2.22E-04 1.25E-05 7.56E-06 to DATA to NATA 7.43E-05 1.71E-06

NI 65 8.08E-10 7.99E-11 4.44E-11 10 DATA 10 DATA 2.21E-06 2.27E-05
CU 64 10 DATA 5.39E-10 2.90E-10 FO DATA 1.63E-09 2.59E-06 9.92E-06
ZN 65 1.15E-05 3.06E-05 1.90E-05 to DATA 1.93E-05 2.69E-04 4.41E-06

O' ZN 69 1.81E-11 2.61E-11 2.41E-12 10 DATA 1.58E-11 3.84E-07 2.75E-06
BR 83 to DATA 10 DATA 1.28E-07 10 DATA 10 DATA 10 DATA LT E-24
BR 84 10 DATA to DATA 1.48E-07 to DATA to DATA 10 DATA LT E-24

BR 85 to DATA 10 DATA 6.84E-09 to DATA 10 DATA to DATA LT E-24
RB 86 10 DATA 5.36E-05 3.09E-05 10 DATA to DATA to DATA 2.16E-06
RB 88 to DATA 1.52E-07 9.90E-08 to DATA to DATA 10 DATA 4.66E-09

RB 89 to DATA 9.33E-08 7.83E-08 to DATA 10 DATA 10 DATA 5.11E-10
SR 89 1.62E-04 10 DATA 4.66E-06 to DATA 10 DATA 5.83E-04 4.52E-05
SR 90 2.73E-02 10 DATA 1.74E-03 to MTA 10 DATA 3.99E-03 9.28E-05

SR 91 3.28E-08 to DATA 1.24E-09 10 DATA 10 DATA 1.44E-05 4.70E-05
SR 92 3.54E-09 10 DATA 1.42E-10 to DATA 10 DATA 6.49E-06 6.55E-05
Y 90 1.11E-06 to DATA 2.99E-08 to DATA to DATA 7.07E-05 7.24E-05

Y 91M 1.37E-10 to DATA 4.98E-12 10 DATA to DATA 7.60E-07 4.64E-07
Y 91 2.47E-04 to DATA 6.59E-06 10 DATA 10 DATA 7.10E-04 4.97E-05
Y 92 5.50E-09 to DATA 1.57E-10 10 DATA 10 DATA 6.46E-06 6.46E-05
*Taken frm Regulatory Guide 1.109 (Rev.1)
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TAHM A.2-3 (cant'd)

IMIALA'"Im DOSE FAC'IGS FOR GIID
(MRDi PER PCI INHALED)

tRCLIDE FONE LIVER T FODY 'I11Yf01D KITNITl URG GI-U.T

Y 93 5.04E-08 to DATA 1.38E-09 to DATA 10 DATA 2.01E-05 1.05E-04
ZR 95 5.13E-05 1.13E-05 1.00E-05 to DATA 1.61E-05 6.03E-04 1.65E-05
ZR 97 5.07E-08 7.34E-09 4.32E-09 10 DATA 1.05E-08 3.06E-05 9,49E-05

NB 95 6.35E-06 2.48E-06 ' 77E-06 to DATA 2.33E-06 1.66E-04 1.00E-05..

to 99 10 DATA 4.66E-08 1.15E-08 to DATA 1.06E-07 3.66E-05 3.42E-05
T 99M 4.81E-13 9.41E-13 1.56E-11 10 DATA 1.37E-11 2.57E-07 1.30E-06

'

K 101 2.19E-14 2.30E-14 2.91E-13 to DATA 3.92E-13 l.58E-07 4.41E-09
RU 103 7.55E-07 to DATA 2.90E-07 to DATA 1.90E-06 1.79E-04 1.21E-05
RU 105 4.13E-10 10 DATA 1.50E-10 10 DATA 3.63E-10 4.30E-06 2.69E-05

RU 106 3.68E-05 to DATA 4.57E-06 to DATA 4.97E-05 3.87E-03 1.16E-04
AG 110M 4.56E-06 3.08E-06 2.47E-06 10 DATA 5.74E-06 1.48E-03 2.71E-05
TE 125M 1.82E-06 6.29E-07 2.47E-07 5.?pE-07 to DATA 1.29E-04 9.13E-06

TE 127M 6.72E-06 2.31E-06 8.16E-07 1.64E-06 1.72E-05 4.00E-04 1.93E-05
TE 127 7.49E-10 2.57E-10 1.65E-10 5.30E-10 1.91E-09 2.71E-06 1.52E-05
TE 129M 5.19E-06 1.85E-06 8. 22E- 07 1.71E-06 1.36E-05 4.76E-04 4.91E-05

TE 129 2.64E-11 9.45E-12 6.44E-12 1.93E-11 6.49E-11 7.93E-07 6.89E-06
TE 131M 3.63E-08 1.60E-08 1.37E-08 2.64E-08 1.08E-07 5.56E-05 8.32E-05
TE 131 5.87E-12 2.28E-12 1.78E-12 4.59E-12 1.59E-11 5.55E-07 3.60E-07

TE 132 1.30E-07 7.36E-08 7.12E-08 8.58E-08 4.79E-07 1.02E-04 -3.72E-05
I 130 2.21E-06 4.43E-06 2.28E-06 4.99E-04 6.61E-06 10 DATA 1.38E-06
I 131 1.30E-05 1.30E-05 7.37E-06 4.39E-03 2.13E-05 to DATA 7.68E-07

I 132 5.72E-07 1.10E-05 5.07E-07 5.23E-05 1.69E-06 to DATA 8.65E-07
I 133 4.48E-06 5.49E-06 2.08E-06 1.04E-03 9.13E-06 to DATA 1.48E-06
I 134 3.17E-07 5.84E-07 2.69E M7 1.37E-05 8.92E-07 ?O DATA 2.58E-07

I 135 1.33E-06 2.36E-06 1.12E-06 2.14E-04 3.62E-06 10 DATA 1.20E-06
CS 134 1.76E-04 2.74E-04 6.07E-05 to DATA 8.93E-05 3.27E-05 1.04E-06
CS 136 1.76E-05 4.62E-05 3.14E-05 to DATA 2.58E-05 3.93E-06 1.13E-06

CS 137 2.45E-04 2.23E-04 3.47E-05 to DATA 7.63E-05 2.81E-05 9.78E-07
CS 138 1.71E-07 2.27E-07 1.50E-07 10 DATA 1.68E-07 1.84E-08 7.29E-Od
BA 139 4.98E-10 2.66E-13 1.45E-11 to DATA 2.33E-13 1.56E-06 1.56E-05
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BIIR A.2-3 (ctrit'd)
INHAIATICN DOSE FIClutS Em OIIID

(MRD4 PER FCI IMIALED)

NLCLIDE IOJE LTVER T EODY 'HiYROID KIENEY IIRO GI-TLI

M 140 2.00E-05 1.75E-08 1.17E-06 10 DATA 5.71E-09 4.71E-04 2.75E-05
M 141 5.29E-11 2.95E-14 1.72E-12 to DATA 2.56E-14 7.89E-07 7.44E-08
M 142 1.35E-11 9.73E-15 7.54E-13 to DATA 7.87E-15 4,44E-07 7.41E-10

1A 140 1.74E-07 6.08E-08 2.04E-08 to DATA 10 DATA 4.94E-0E 6.10E-05
LA 142 3.50E-10 1.11E-10 3.49E-11 to DATA 10 DATA 2.35E-06 2.05E-05
CE 141 1.06F-05 5.28E-06 7.83E-07 to DATA 2.31E-06 1.47E-04 1.53E-05

CE 143 9.89E-08 5.37E-08 7.77E-09 10 DATA 2.26E-08 3.12E-05 3. 44 E-05
CE 144 1.83E-03 5.72E-04 9.77E-05 to DATA 3.17E-04 3.23E-03 1.05E-04
PR 143 4.99E-06 1.50E-06 2.47E-07 10 DATA 8.11E-07 1.17E-04 2.63E-05

PR 144 1.61E-11 4.99E-12 8.10E-13 10 DATA 2.64E-12 4.23E-07 5.32E-08
to 147 2.92E-06 2.36E-06 1.84E-07 to DATA 1.30E-06 8.87E-05 2.22E-05
W 187 4.41E-09 2.61E-09 1.17Fe29 to DATA 10 DATA 1.11E-05 2.46E-05

NP 239 1.26E-07 9.04E-09 6.35E-09 to DATA 2.63E-08 1.57E-05 1.73E-05

O
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'IAIER A.2-4*

IIMAIATION DOSE FACIU1S KR INFAril'
(MREM PER PCI IIMALED)

tRCLIDE IENE LIVER T TODY 'IMYTOID KIDNEY IUtG GI-ILI

H 3 10 DATA 4.62E-07 4.62E-07 4.62E-07 4.62E-07 4.62E-07 4.62E-07
C 14 1.89E-05 3.79E-06 3.79E-06 3.79E-06 3.79E-06 3.79E-06 3.79E-06
NA 24 7.54E-06 7.54E-06 7.54E-06 7.54E-06 7.54E-06 7.54E-06 7.54E-06

P 32 1.45E-03 8.03E-05 5.53E-05 10 dam to DATA to DATA 1.15E-05
CR 51 10 DAM 10 DATA 6.39E-08 4.11E-08 9.45E-09 9.17E-06 2.55E-07
MN 54 to DATA 1.81E-05 3.56E-06 10 DATA 3.56E-06 7.14E-04 5.04E-06

MN 56 to DATA 1.10E-09 1.58E-10 10 DATA 7.86E-10 8.95E-06 5.12E-05
FE 55 1.41E-05 8.39E-06 2.38E-06 10 DATA 10 DATA 6.21E-05 7.82E-07
J'E 59 9.69E-06 1.68E-05 6.77E-06 to DATA to DATA 7.25E-04 1.77E-05

CD 58 10 DATA 8.71E-07 1.30E-06 10 DATA 10 DATA 5.55E-04 7.95E-06
CD 60 10 DATA 5.73E-06 8.41E-06 10 DATA 10 dam 3.22E-03 2.28E-05
NI 63 2.42E-04 1.46E-05 8.29E-06 to DATA ?O DATA 1.49E-04 1.73E-06

NI 65 1.71E-09 2.03E-10 8.79E-11 10 DAM 10 DATA 5.80E-06 3.58E-05
CU 64 10 DATA 1.34E-09 5.53E-10 to DATA 2.84E-09 6.64E-06 1.07E-05
ZN 65 1.38E-05 4.47E-05 2.22E-05 to DATA 2.32E-05 4.62E-04 3.67E-05

ZM 69 3.85E-11 6.91E-11 5.13E-12 10 DATA 2.87E-11 1.05E-06 9.44E-06
BR 83 10 DATA 10 DATA 2.72E-07 10 DATA 10 DATA 10 DATA LT E-24
BR 84 10 DATA ?O MTA 2.86E-07 to DATA !O DATA to DATA LT E-24

PR 85 10 DATA 10 DAT*. 1.46E-08 to DATA 10 DATA 10 DATA LT E-24
RB 86 to DATA 1.36E-04 6.30E-05 to DATA 10 DATA 10 DATA 2.17E-06
RB 88 tO DATA 3.98E-07 2.05E-07 10 DATA 10 DATA 10 DATA 2.42E-07

RB 89 to dam 2.29E-07 1.47E-07 to DATA 10 DATA 20 DATA 4.87E-08
SR 89 2.84E-04 to DATA 8.15E-06 to dam to DATA 1.45E-03 4.57E-05
SR 90 2.92E-02 to DATA 1. 85_E-03 10 DATA 10 DATA 8.03E-03 9.36E-05

SR 91 6.83E-08 10 DATA 2.47E-09 to DATA 10 DATA 3.76E-05 5.24E-05
SR 92 7.50E-09 to DATA 2.79E-10 10 DATA to DATA 1.70E-05 1.00E-04
Y 90 2.35E-06 10 DATA 6.30E-08 to DATA 10 DATA 1.92E-04 7.43E-05

Y 91M 2.91E-10 to DATA 9.90E-12 to DATA to DATA 1.99E-06 1.68E-06
Y 91 4.20E-04 10 DATA 1.12E-05 10 DATA 10 DATA 1.75E-03 5.02E-05-
Y 92 1.17E-08 to DATA 3.29E-10 to DATA to DATA 1.75E-05 9.04E-05
*Taken frun Regulatory Guide 1.109 (Rev.1)
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'mBLE A.2-4 (cant'd)

INHAIATION DOSE F1CIORS F01 INFANT
(MRD4 PER PCI INHALED)

!ACLIDE FONE LIVER T KOY TUTOID KIDNEY IUO GI-ILI

Y 93 1.07E-07 to DATA 2.91E-09 10 DATA 10 MTA 5.46E-05 1.19E-04
ZR 95 8.24E-05 1.99E-05 1.45E-05 to DATA 2.22E-05 1.25E-03 1.55E-05
ZR 97 1.07E-07 1.83E-08 8.36E-09 to DATA 1.85E-08 7.88E-05 1.00E-04

10 95 1.12E-05 4.59E-06 2.70E-06 10 DATA 3.37E-06 3.42E-04 9.05E-06
to 99 10 DATA 1.18E-07 2.31E-08 to DATA 1.89E-07 9.63E-05 3.48E-05
'IC 99M 9.98E-13 2.06E-12 2.66E-11 ' O DATA 2.22E-11 5.79E-07 1,45E-06.

'IC 101 4,65E-14 5.88E-14 5.80E-13 10 DATA 6.99E-13 4.17E-07 6.03E-07
RU 103 1.44E-06 ?O DATA 4.85E-07 to DATA 3.03E-06 3.94E-04 1.15E-05
RU 105 8.74E-10 10 DATA 2.93E-10 10 DATA 6,42E-10 1.12E-05 3.46E-05

RU 106 6.20E-05 to DATA 7.77E-06 ?O DATA 7.61E-05 8.26E-03 1.17E-04
IG 110M 7.13E-06 5.16E-06 3.57E-06 to DATA 7,80E-06 2.62E-03 2.36E-05
TE 125M 3.40E-06 1,42E-06 4.70E-07 1,16E-06 to DATA 3.19E-04 9.22E-01

TE 127M 1.19E-05 4.93E-06 1.48E-06 3.48E-06 2.68E-05 9.37E-04 1.95E-05
TE 127 1.59L-09 6.81E-10 3.49E-10 1.32E-09 3.47E-09 7.39E-06 1.74E-05
TE 129M 1.01E-05 4,iSE-06 1.59E-06 3.91E-06 2.27E-05 1.20E-03 4.93E-05

TE 129 5.63E-11 2.48E-11 1.34E-11 4.82E-11 1.25E-10 2.14E-06 1.88E-05
TE 13114 7.62E-08 3.93E-08 2.59E-08 6.38E-08 1.89E-07 1.42E-04 8.51E-05
TE 131 1.24E-11 5,87E-12 3.57E-12 1.13E-11 2,85E-11 1.47E-06 5.87E-06

TE 132 2.66E-07 1.69E-07 1.26E-07 1.99E-07 7.39E-07 2.43E-04 3.15E-05
I 130 4.54E-06 9.91E-06 3.98E-06 1.14E-03 1.09E-05 10 DATA 1.42E-06
I 131 2.71E-05 3.17E-05 1.40E-05 1,06E-02 3.70E-05 to DATA 7,56E-07

I 132 1.21E-06 2.53E-06 8.99E-07 1.21E-04 2.82E-06 10 DATA 1.36E-06
I 133 9.46E-06 1.37E-05 4.00E-06 2.54E-03 1.60E-05 ?O DACA 1.54E-06
T 134 6.58E-07 1,34E-06 4.75E-07 3,18E-05 1.49E-06 10 DATA 9,21E-07

I 135 2.76E-06 5.43E-06 1.98E-06 4.97E-04 6.05E-06 to DATA 1.31E-06
CS 134 2,83E-04 5.02E-04 5.32E-05 to DATA 1.36E-04 5.69E-05 9.53E-07
CS 136 3.45E-05 9.61E-05 3.78E-05 10 DATA 4.03E-05 8.40E-06 1.02E-06

CS 137 3.92E-04 4.37E-04 3.25E-05 to DATA 1.23E-04 5.09E-05 9.53E-07
CS 138 3.61E-07 5.58E-07 2.84E-07 to DATA 2.93E-07 4.67E-08. 6.26E-07
BA 139 1.06E-09 7.03E-13 3.07E-11 !O DATA 4.23E-13 4.25E-06 3.64E-05

A-14
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'l

TNIE A.2-4 (corit'd)

IMIAIATICN DOGE F/CimS IDR IIFAt(f
(MUM PER ICI IMIA1ID)

tECLIDE IOJE LIVER T IiODY 'IUYROID KIEtEY ,. 11170 GI-ILI

m 140 4.00E-05 d.00E-08 2.07E-06 to MTA 9.59E-09 1.14E-03 2.74E-05
M 141 1.12E-10 7.70E-14 3.55E-12 10 MTA 4.64E-14 2.12E-06 3.39E-06
BA 142 2.84E-11 2.36E-14 1.40E-12 to DATA 1.36E-14 1.11E-06 4.95E-07-

IA 140 3.61E-07 1.43E-07 3.68E-08 10 DATA 10 DATA 1.20E-04 6.06E-05
LA 142 7.36E-10 2.69E-10 6.46E-11 10 DATA 10 DATA 5.87E-06 4.25E-05
CE 141 1.98E-05 1.19E-05 1.42E-06 to DNrA 3.75E-06 3.69E-04 1.54E-05

CE 143 2.09E-07 1.38E-07 1.58E-08 10 DNEA 4.03E-08 8.30E-05 3.55E-05
CE 144 2.28E-03 8.65E-04 1.26E-04 10 DATA 3.84E-04 7.03E-03 1.06E-04
PR 143 1.00E-05 3.74E-06 4 . 99 E-0*/ to DATA 1.41E-06 3.09E-04 2.66E-05

PR 144 3.42E-11 1.32E-11 1.72E-12 10 DATA 4.80E-12 1.15E-06 3.06E-06
to 147 5.67E-06 5.81E-06 3.57E-07 to DATA 2.25E-06 2.30E-04 2.23E-05
W 187 9.26E-09 6.44E-09 2.23E-09 to DATA to DATA 2.83E-05 2.54E-05

NP 239 2.65E-07 2.37E-08 1.34E-08 10 DATA 4.73E-08 4.25E-05 1.78E-05

,

O
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TMIE A.2-5*

EXTERIE DOSE F.'CKES KR SIANDDU Ctj)CalIAMINATED GROLRO(mrm/hr per pCi/m

Elemnt 'Ibtal IW3v fl;iD

1:-3 0.0 0.0
C-14 0.0 0.0
lb-24 2.50E-08 2.903-08
P-32 0.0 0.0
Cr-51 2.20E-10 2.60E-10
Mn-54 5.80E-09 6.80E-09
Mn-56 1.10E-08 1.30E-08
Fe-55 J.0 0.0
Fe-59 8.00E-09 9.40E-09
Co-58 7.00E-09 8.20E-09
Co-60 1.70E-08 2.00E-08
Ni-63 0.0 0.0
Ni-65 3.70E-09 4.30E-09
Cu-64 1.50E-09 1.70E-09
Zn-65 4.00E-09 4.60E-09
Zn-69 0.0 0.0
Br-83 6.40E-11 9.30E-11
Br-84 1.20E-08 1.40E-08
Br-85 0.0 0.0
h 86 6.30E-10 7.20E-10
h 88 3.50E-09 4.00E-09
h 89 1.50E-08 1.80E-08
Sr-89 5.60E-13 6.50E-13,

| t Sr-91 7.10E-09 8.30E-09
i Sr-92 9.00E-09 1.00E-08
'

Y-90 2.20E-12 2.60E-12
Y-91M 3.80E-09 4.40E-09
Y-91 2.40E-11 2.70E-11
Y-92 1.60E-09 1.90E-09
Y-93 5.70E-10 7.80E-10
Zr-95 5.00E-09 5.80E-09
Zr-97 5.50E-09 6.40E-09
h 95 5.10E-09 6.00E-09
Mo-99 1.90E-09 2.20E-09
'It-99M 9.60E-10 1.10E-09
Tc-101 2.70E-09 3.00E-09
h 103 3.60E-09 4.20E-09

| Ru-105 4.50E-09 5.10E-09
h 106 1.50E-09 1.80E-09

,, Ag-110M 1.80E-08 2.10E-08
l 'Ib-125M 3.50E-11 4.80E-11

'Ib-127M 1.10E-12 1.30E-12
| Te-127 1.00E-11 1.10E-11
L h 129M 7.70E-10 9.00E-10

h 129 7.10E-10 8.40E-10

|- *Taken frm Regulatory Guide 1.109 (Rev.1)
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a

'alIE A.2-5 (cont'd)
()

EXTERfBL DCF2E P7CIUG 101 STROU13 g)CCNIIMINATED GROU!O(mmn/hr par pC1/m

Elment Total Ekdv Skin

Tb-131M 8.40E-09 9.90E-09
Te-131 2.20E-09 2.60E-06
Tb-132 1.70E-09 2.00E-09
I-130 1.40E-08 1.70E-08
I-131 2.80E-09 3.40E-09
1-132 1.70E-08 2.00E-08
I-133 3.70E-09 4.50E-09
I-134 1.60E-08 1.90E-08
I-135 1.20E-09 1.40E-08
Cs-134 1.20E-08 1.40E-08
Cs-136 1.50E-08 1.70E-08
Cs-137 4.20E-09 4.90E-09
Ca-138 2.10E-08 2.40E-08
Ba-139 2.40E-09 2.70E-09
Ba-140 2.10E-09 2.40E-09
Ba-141 4.30E-09 4.90E-09
Ba-142 7.90E-09 9.00E-09
La-140 1.50E-08 1.70E-08
La-142 1.50E-08 1.80E-08
Co-141 5.50E-10 6.20E-10('' Ce-143 2.20E-09 2.50E-09

\ Ce-144 3.20E-10 3.70E-10
Pr-143 0.0 0.0
Pr-144 2.00E-10 2.30E-10
Nd-147 1.00E-09 1.20E-09
W-187 3.10E-09 3.60E-09
Np-239 9.50E-10 1.10E-09

A-17
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'INIE. A 3-1*

O. DOESTIW IOSE FAC'IURS IUl ADULTS
(MREM PD1 PCI ItOESTED)

NUCLIDE IDE LIVER T BODY 'IHYROID KIDNEY IQU GT-ILI

H 3 to DATA 1.05E-07 1.05E-07 1.05E-07 1.05E-07 1.05E-07 1.05E-07
C 14 2.84E-06 5.68E-07 5.68E-07 5.68E-07 5.68E-07 5.68E-07 5.58E-07
tm 24 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06

P 32 1.93E-04 1.20E-05 7.46E-06 to DAR 10 DATA to DATA 2.17E-05
CR 51 10 %TA 10 dam 2.66E-09 1.59E-09 5.86E-10 3.53E-09 6.69E-07
MN 54 to MTA 4.57E-06 8.72E-07 10 DATA 1.36E-06 to MTA 1.40E-Q5

MN 56 to DATA 1.15E-07 2.04E-08 to DATA 1.46E-07 to DATA 3.67E-06
FE 55 2.75E-06 1.90E-06 4.43E-07 10 MTA to DNIA 1.06E-06 1.09E-06
FE 59 4.34E-06 1.02E-05 3.91E-06 10 DATA to DATA 2.85E-06 3.40E-05

CO 58 10 DATA 7.45E-07 1.67U-06 to DATA 10 DATA 10 DATA 1.51E-05
CO 60 10 DATA 2.14E-06 4.72E-06 to DATA 10 DNIA to DATA 4.02E-05
EI. 63 1.30E-04 9.01E-06 4.36E-06 10 DATA 10 DATA to MTA 1.88E-06

NI 65 5.28E-07 6.86E-08 3.13E-08 10 DATA 10 dam to DATA 1.74E-06
CU 64 10 DATA 8.33E-08 3.91E-08 10 MTA 2.10E-07 to DATA 7.10E-06
ZN 65 4.84E-06 1.54E-05 6.96E-06 to DATA 1.03E-05 to DATA 9.70E-06

O BR
ZN 69 1.03E-08 1.97E-08 1.37E-09 to dam 1.28E-08 10 DATA 2.96E-09

83 to DATA 10 DATA 4.02E-08 to DATA 10 DATA 10 DATA 5.79E-08
BR 84 to DATA to DATA 5.21E-08 to DATA to DATA to DATA 4.09E-13

BR 85 10 MTA 10 DATA 2.14E-09 10 DATA 10 DNIA 10 DATA LT E-24
RB 86 10 DATA 2.11E-05 9.83E-06 10 DATA to DNIA 10 DATA 4.168-06
RB 88 10 DATA 6.05E-08 3.21E-08 10 DATA to DATA to DATA 8.36E-19

RB 89 10 DATA 4.01E-08 2.82E-08 to DATA 10 DATA 10 DATA 2.33E-21
SR 89 3.08E-04 10 DATA 8.84E-06 to dan 10 DATA 10 DATA 4.94E-05
SR 90 7.58E-03 10 DATA I.86E-03 to DATA 10 DATA to DATA 2 19E-04

SR 91 5.67E-06 to DATA 2. . '9 E-07 to DATA to DATA 10 dam 2.70E-05
SR 92 2.15E-06 to DATA 9.30E-08 to DATA 10 DATA ?O DATA 4.26E-05
Y 90 9.62E-09 10 DATA 2.58E-10 10 DATA 10 DATA 10 DATA 1.02E-04

| Y 91M 9.09E-11- 10 DATA 3.52E-12 to DATA 10 DATA to DATA 2.67E-10
| Y 91 1.41E-07 10 DATA 3.77E-09 *0 DATA 10 DATA 10 DATA 7.76E-05

Y 92 8.45E-10 to DATA 2.47E Q 'O DATA 10 DATA to DATA 1.48E-05
*Taken fItm Regulatory Guide 1.109 (Rev.1)
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TAIEJ: A.3-1 (txnt.'d)

ItCINTION [f6E FICImS IUt ATUUls
L (MION PIR ICI 1tGINTED)

wsps toe 1.1via TIwt .Jmolo KJmin wr:3 GI-RI
Y 93 2.6BC-09 10 MTA 7.40E-11 to t%TA 10 twrA to t%TA 8.500-05
ZR 95 3.04E-08 9.75E-09 6.60E-09 10 IATA 1.53E-08 10 IATA 3.090-05
7R 97 1.66E-09 3.398 10 1.518-10 ID !WTA 5.}1E-10 10 MTA 1.Q)E-04

IIB 95 6.22E-09 3.46E-09 1.86E-09 to IATA 3.42E-09 to t%TA 2.100-05
MD 99 !O MTA 4.31E-06 8.20E-07 10 FATA 9.76E-06 PO M7A 9.99E-06
70 99M 2.47E10 6.98E-10 0. 89F -09 !O t%TA 1.06E-08 'i.420-10 4.13E-07

'It 101 2.54E-10 3.66E-10 3.59E-09 !O IATA 6.59E-09 1.87E-10 1.10E-21
RU 103 1.85E-07 10 IATA 7.97E-08 to IATA 7.06E-07 10 IATA 2.16E-05
RU 105 1.54E-06 ID_IMTA 6.QfE-29 10 IV TA 1.99E-07 _1QLWTA 9.42E-06

RU 106 2.75E 06 10 IETA 3.40E-07 10 IATA 5.31E-06 10 t%TA 1.78E-04
N3 110M 1.60E-07 1.49E-07 8.79E-08 10 TATA 2.91E-07 10 IwTA 6.04E-05
TE 125M 2.68E-06 9.71E-07 3.59E-07 0.06E-07 1.09E-05 to IMTA 1.07E-Q5

TC 127M 6.77E-06 2.42P-06 8.25E-07 1.73E-06 2.75E-05 10 IWrA 2.27E-05
TE 127 1.10E-07 3.95E-08 2.30E-08 8.15E-08 4.48E-07 10 [ATA 8.68F.06
TE 129M 1.15E-05 4 22E.06 1.02E-06 3.9hE-06 4.00E-05 IO_ILTA 5.79E-05

O's
TE 129 3.14E-08 1.18E-08 7.65E-09 2. 41 E-08 1.32E-07 10 [ATA 2.37E-08
TE 131M 1.73E-06 8.46E-07 7.05E-07 1.34E-06 8.57E-06 10 IATA 8.40E-05
TB 131 1.97E-08 8.2;,09 6.22fc_Q9 1,628-08 8.63E-08 10 twTA 2.79E-02

TE 132 2.52E-06 1.63E-06 1.53E-06 1.80E-06 1.57E-05 10 IATA 7.71E-05
I 130 7.56E-07 2.23E-06 8.80E-07 1.89E-04 3. 40E-06 to twTA 1.92E-06
1 131 4.16E-06 5.95E-06 3.41E-06 1.95E-03 1 92E-05 to MTA 1.57E 06

I 132 2.03E-07 5.43E-07 1.90E-07 1.90E-05 8.65E-07 10 IWrA 1.02E-07
I 133 1.42E-06 2.47E-06 7.53E-07 3.63E-04 4.31E-06 10 (WTA 2.22E-06
I 134 1.06E-07 2.88E-07 1.03E-07 4,9PE-06 4.58E-07 to IATA 2 51ElQ

.

I 135 4.43E-07 1.16E-06 4.28E-07 7.65E-05 1.86E-06 to twTA 1.31E-06 -

CS 134 6.22E-05 1.48E-04 1.21"-04 to [WTA 4.79E-05 1.59E-05 2.59E-06
CS 136 6.51E-06 2.57E-05 1.85E-05 to t*TA L11E-05 1.96E-06__ 2.92E-06

CS 137 7.97E-05 1.09E-04 7.14E-05 10 IWTA 3.70E-05 1.23E-05 2.11E-06
CS 138 5.52E-08 1.09E-07 5.40E-08 to MTA 8.01E-08 7.91E-09 4.65E-13
M 139 9.70E-08 6,2.1E-11 2.84E-03 10 TATA 6 46E-11 3.92E-11 1.72E-07

A-19
)

4. _



_ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . __

'I%IIJ: A.3-1 6xxit'd)

h I!UISI'1(U IXEE FICIUG IUt ADLL'I*!
v (FJllM PIM ICI ITUINIYD)

IU11DE imE LIVI31 TIWY 'IHYlOID KIDNEY I 111 0 GI-ILI

IW 140 ?.03E-05 2.55E-08 1.33E 06 10 IATA 8.67E-09 1.46E-08 4.18E-05
In 141 4.71E-08 3.5GE-11 1.59E-09 10 t%TA 3.31E-11 2.02E-11 2.22E-17
1% 142 2.138-00 2.19E-11 1.34r-09 to thTA 1.85E-11 L74E-11 3.00E-3

IA 140 2.50E-09 1.26E-09 3.33E-10 10 IATA 10 tmTA 10 CATA 9.25E-05
LA 142 1.262-10 5.82E-11 1.45E-11 10 IATA 10 IATA 10 CATA 4.25E-07
.CE 141 9.36E-09 6.33E-09 7.18E-10 to twTA 2.94E-09 10 IATA 2. 4 2,0-QL

CE 143 1.65E-09 1.22E-06 1.35E-10 10 taTA 5.37E-10 to IATA 4.56E-05
CE 144 4.88E-07 2.04E-07 2.62E-08 10 IATA 1.21E-07 10 t%TA 1.65E-04
PR 143 9.20E-09 3.69E-09 4.56E-10 to t%TA 2.138-09 to (WTA 4.03E-Q5

im 144 3.01E-11 1.25E-11 1.53E-12 10 IATA 7.05E-12 to IATA 4.33E-18
10 147 6.29E-09 7.27E-09 4.35E-10 to CATA 4.25E-09 10 IATA 3.49E-05
W 187 1.Q)E-07 8.61E-08 3.01E-08 to [ATA 10 (ATA to IATA 2.82E-05.

!F 139 1.19E-09 1.17E-10 6.45E-11 10 IATA 3.65E-10 IIIATA 2.40E-05
Sb 124*= 2.80E-06 5.29E-08 1.11E-06 6.79E-09 10 IATA 2.18E-06 7.95E-05
jb 125** 1.79E-06 2.00E-08 4.lffcQ7 1.82E-09 to t%TA 1.38E-06 1.97E-05

O Co
Sb 126" 1.15E-06 2.34E-08 4.15E-07 7.04E-09 10 tRTA 7.05E-07 9.40E-05

57** 10 IATA 1.75E-07 2.91E-07 10 IATA 10 IATA 10 [WTA 4.44E-06

* *Takan frun Regulatory Guido 1.109 (Rev. 0)
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TAlfJt A.3-2*

ItalAIATKN DOSE FN30tS IUt TMN/GD6
(10nN PDt ICI ItalALED)

JACLIDE 10iE LIVD1 T IGW 'IlfYROID KIrNJJ IDG GI-Il.1
H 3 10 IATA 1.06E-07 1.06E-07 1.06E-07 1.06E-07 1.06E-07 1.06E-07
C 14 4.06E-06 8.12E-07 8.12E-07 8.12E-07 8.12C-07 8.12E-07 9.12E-07la _?4 2.30E-06 2.30E-06 2.30E-06 2.305-06 2.30E-06 2.30E-06 2.30E-06

P 32 2.76E-04 1.71E-05 1.07E-05 to IATA 10 IRTA 10 IATA 2.32E-05
CR 51 10 IRTA 10 IATA 3.60E-09 2.00E-09 7.89E-10 5.14E-09 6.0$E-07W 54 to DATA 5.90E-06 1.17E-06 to twIA 1.76E-06 10 !%TA 1.21E-05_

MN 56 10 IATA 1.5BE-07 2.81E-08 10 [ATA 2.00E-07 to IATA 1.04E-05FE 55 3.7BE-06 2.68E-06 6.25E-07 10 [ATA 10 IRTA 1.70E-06 1.16E-06 l
FE 59 5.87E-4 1.37E-05 5.29E-06 to [WTA to IMTA 4.32E-06 3 24E-05 it

0) 58 10 IATA 9.72E-07 2.24E-06 10 LATA 10 IATA 10 LATA 1.34E-05CO 60 10 IATA 2.81E-06 6.33E-06 to IATA 10 DATA to CATA 3.66E-05NI 63 1.77E-04 1.25E-05 6.00E-06 to TATA to t%TA 10 IMTA 1.99E-06
NI 65 7.49E-07 9.57E-08 4.36E-08 10 IATA to [ATA 10 IATA 5.19E-06CU 64 to IATA l.15E-07 5.41E-08 10 [WTA 2.91E-07 10 IRTA 8.92E-06fe 65 5.76E-06 2.00E-05 9.33E-06 to t%TA 1.28E-05 to FATA 8.47E-06
ZN 69 1.47E-08 2.80E-08 1.96E-09 10 IATA 1.83E-08 10 IATA 5.16E-08IE 83 10 IA*A 10 IATA 5.74E-08 10 IATA 10 IRTA 10 IATA LT E-24JL'- 84 10 IATA 101%TA 7.22E-08 to IATA to IATA to !%TA LT E-24
IR 85 to CATA 10 IATA 3.05E-09 10 IATA 10 IRTA 10 IATA LT E-24RB 86 10 IATA 2.98E-05 1.40E-05 10 IATA 10 [MTA 10 IATA 4.41E-06RB 88 101%TA 8.52E-08 4.54E-08 10 IATA to (RTA to IRTA 7.30E-15
RB 89 10 IATA 5.50E-08 3.89E-08 to [WTA 10 DATA 10 IRTA 8.43E-17! SR 89 4.40E-04 10 LATA 1.26E-05 10 IATA 10 [ATA 10 IATA 5.24E-05SR 90 8.30E-03 to [WTA 2.05E-03 10 !%JA 10 IWTA 10 IRTA 2.33E-04
SR 91 8.07E-06 to IATA 3.21E-07 to DATA 10 [WTA to IATA 3.66E-05SR 92 3.05E-06 to IATA 1.30E-07 to IATA 10 [WTA 10 IATA 7.77E-05Y 90 1.37E-08 to TATA 3.69E-10 to IATA to TATA to IATA _ 1.13E-04
Y 91M 1.29E-10 to IATA 4.93E-12 10 IATA to IATA 10 IATA 6.09E-09Y 91 2.01E-07 to IATA 5.39E-09 to DATA 10 IATA 10 DATA 8.24E-05Y' 92 1.21E-09 to twTA 3.50E-11 to twTA to TATA 10 IATA 3.32E-05%kan f mn Regulatory Guide 1.109 (Rev.1)

I
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Mith! A.3-2 (ant.*d. ) i

'

11Gl!7PICN DOGE FACImS IUt TEI2&CI21S
(MR124 PER ICI ItGISTIV)

!

lACLIDE TWE LTVOR T TODY 'li!YlOID KIDN!W 11RG GI-1LI

Y 93 3.83E-09 10 IATA 1.05E-10 10 CATA 10 LATA 10 IATA 1.17E-04
ZR 95 4.12E-08 1.30E-08 8.94E-09 10 IATA 1.91E-08 to IATA 3.00E-05
IR 97 2.37E-09 4.v9E-10 2.16E-10 to IATA 7 11E-10 to IATA 1 27E-04

NB 95 8.|!2E-09 4.56E-09 2.51E-09 to IATA 4.42E-09 10 IATA 1.95E-05
MD 99 10 IATA 6.03E 06 1.15E-06 10 IATA 1.30E-05 10 [ATA 1.08E-05
70 99M 3.32E-10 9.26E-10 1.20E-08 IO_ tATA 1.3BE-08 5.14X-19 6.08E-07

'It 101 3.60E-10 5.12E-10 5.03E-09 10 tATA 9.26E-09 3.12E-10 8.75E-17
RU 103 2.55E-07 10 CATA 1.09E-07 10 IATA 8.99E-07 to IATA 2.13E-05
RU 105 2.18E-08 10 IATA 8.46E-09 10 IATA 2.75E-07 10 IATA 1.76E-05

RU 106 3.92E-06 to IATA 4.94E-07 10 CATA 7.56E-06 10 LATA 1.88E-04 ,

AG 110M 2.05E-07 1.94E-07 1.18E-07 10 [ATA 3.70E-07 to IATA 5.45E-05
TE 125M 3.83E-06 1.38E-06 5.12E-07 1 07E"06 to IATA to FATA 1.13E-052

t

TE 127M 9.67E-06 3.43E-06 1.15E-06 2.30E-06 3.92E-05 to tATA 2.41E-05
TE 127 1.58E-07 5.60E-08 3.40E-08 1.09E-07 6.40E-07 to IATA 1.22E-05
.Tg 129M l 63E-05 6.05E-06 2.58E-06 5.26E-06 6.82E-05 to IATA - 6.12E-05t

TE 129 4.48E-08 1.67E-08 1.09E-08 3.20E-08 1.88E-07 10 IATA 2.45E-07<

TE 131M 2.44E-06 1.17E-06 9.76E-07 1.76E-06 1.22E-05 10 IATA 9.39E-05
TE 131 2.79E-08 1.15E-08 8.72E-09 2.15E-08 1.22E-07 to IATA 2,29E-0%

TE 132 3.49E-06 2.21E-06 2.08E-06 2.33E-06 2.12E-05 to IATA 7.00E-05
I 130 1.03E-06 2.98E-06 1.19E-06 2.43E-04 4.59E-06 to IATA 2.29E-06
I 131 5.85E-06 8.19E-06 4.40E-06 2.BE-03 1.41E-05 to FATA 1J2E-06

1 132 2.79E-07 7.30E-07 2.62E-07 2.46E-05 1.15E-06 10 IATA 3.1SE-07
I 133 2.01E-06 3.41E-06 1.04E-06 4.76E-04 5.98E-06 10 [ATA 2.58E-06

'

I 1K 1.46E-07 3.87E-07 1.39E-07 6.45E-06 6.10E-07 to IATA 5.10E-Q2

I 135 6.10E-07 1.57E-06 5.82E-07 1.01E-04 2.48E-06 10 IATA 1.74E-06
CS 134 8.37E-05 1.97E-04 9.14 E-05 10 IATA 6.26E-05 2.39E.05 2.45E-06
CS 136 8.59E-06 3.38E-05 2.27E-05 to IATA 1.84E-05 2.90E-06 2.72E-06

CS 137 1.12E-04 1.49E-04 5.19E-05 10 IATA 5.07E-05 1.97E-05 2.12E-06
CS 138 7.76E-08 1.49E-07 7. 45E-08 to CATA 1.10E-07 1.28E-08 6.76E-11
la 139 1.39E-07 9.78E-11 4.0SE-09 to IATA 9.22E-11 6.74E-11 1.24E-06
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%ItJt A.3-2 (Omt'd. )

IIGlHI'IGi DOSE FWIGS IUt TEDUCERS
(MRD4 PDt PCI I!GISITD)

ECLIDE TONE LIVD1 TTr0Y 'Im701D KIIM Y 11JtU GI-ILI

1% 140 2.84E-05 3.48E-08 1.83E-06 10 IATA 1.18E-08 2.34E-08 4.30E-05
In 141 6.71F.-08 5.01E-11 2.24E-09 to IRTA 4.65E-11 3. 4 3C-11 1.43E-12
IW 142 2.99E-08 2.99E-11 1.84E-09 101%TA 2.535-11 1.99E-11 9.18E-204

IA 140 3.48E-09 1.71E-09 4.55E-10 to !%TA 10 CATA 10 !%TA 9.82E-05
1A 142 1.79E-10 7.95E-11 1.98E-11 10 CATA 10 [ATA 10 IRTA 2.42E-06
CE 141 1.33E-08 8.88E-09 1.02E-09 10 IATA 4.18E-09 10 IBTA 2.54E-05

CE 143 2.35E-09 1.71E-06 1,31E-10 to CATA 7.67E-10 10 IRTA 5.14E-05
CE 144 6.96E-07 2.88E-07 7.74E-08 10 IATA 1.72E-07 10 DATA 1.75E-04
PR 143 1.31E-08 5.23E-09 .3.52E-10 to t%TA 3.04E-09 to tWTA 4.31E-05

PR 144 4.30E-11 1.76E-11 2.18E-12 10 LWTA 1.01E-11 10 !%TA 4.74E-14
10 147 9.38E-09 1.02E-08 * 11E-10 to IATA 5.99E-09 to IATA 3.68E-05.

W 187 1.46E-07 1.19E-07 4.17E-08 to IATA to IWTA 10 !%TA 3.22E-05

NP 239 1.76E-09 1.66E-10 9.22E-11 10 !%TA 5.21E-10 10 t%TA 2.67E-05
Sb 124** 3.87E-06 7.13E-08 1.51E-06 8.78E-09 tr EATA 3.38E-06 7.80E-05
Sb 125** 2.40E-06 2.71E-08 5.80E-07 2.37E-09 10 1ATA 2.18E-06 1.93E-05

Sb 126** 1.59E-06 3.25E-08 5.71E-07 8.99E-09 to IATA 1.14E-06 9.41E-05
,Cp 57** 10 twTA 2.30E-07 3.99E-07 to t%TA 10 !WTA it;[WTA 4.44E-05

**Taken fmn Rngulatory Guide 1.109 (Rev. 0)
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TN E F. A. }-3 *

[W,, i'5 11GISTIQ1 IXEE FNJImS IUt CIIID
(MRD4 PIR ICI I!GlUr!D) j

|
l

htEDE 10JE LlylR Tl@L 'IHYgl[D KI,1111N 1 U!O ___ GI-1L1 |

!H 3 to IATA 2.03E-07 2.03E 07 2.03E-07 2.03E-07 2.03C-07 2.03E-07
C 14 1.21E-05 2.42E-06 2.42E-06 2.42E-06 2.42E-06 2.42E-06 2. 4 2 E--06 )

LW 24 5.80E-06. 5.80E-06 5.80E-06 5.80E-06 5.80E-06 5.f_0E-06 5. 80E-91

P 32 8.25E-04 3.86E-05 3.18E-05 to IATA 10 tWTA 10 MTA 2.28E-05
01 51 to IATA 10 I%TA 8.90E-09 4.94E-09 1.35E-09 9.02E-09 4.72E-07
MN 54 in (WTA 1.0711-95 2.85E-06 10 IATA 3.00F-06 10 !WTA 8.98E-06

MN 56 10 MTA 3.34E-07 7.54E-08 to IATA 4.04E-07 10 twTA 4.84E-05
r2 55 1.15E-05 6.10E-06 1.89E-06 10 MTA 10 !%TA 3. 45E-06 1.13E-06
FE 59 1.65E-05 2.67E-05 1.33E-05 to MTA to IWTA 7.74E-06 2.78E-Q5

CO 58 to IATA 1.80E-06 5.51E-06 10 IATA 10 [RTA 10 [ATA 1.05E-05
CO 60 10 IATA 5.29E-06 1.56E-05 10 IATA 10 IATA to IATA 2.93E-05
LJL 63 5.38E-04 2.88E-05 1.83E-05 10 MTA 10 IWTA to IMTA 1.94E-06

til 65 2.22E-06 2.09E-07 1.22E-07 10 IATA 10 twTA 10 MTA 2.56E-05
CU 64 to MTA 2.45E-07 1.48E-07 to EATA 5.92E-07 10 IATA 1.15E-05
ZN 65 1.37E-05 3.65E-05 2.27E-OL 10 [BTA 2.30E-05 to twTA 6. 41 E- 06

ZN 69 4.38E-08 6.33E-08 E.85E-09 10 IATA 3.84E-08 10 ONrA 3.99E-06
IE 83 ?O IATA 10 EATA 1.71E-07 to IATA 10 IRTA to IATA LT E-24
IE 84 to IATA to IMTA 1.98E-07 to t%TA 10 IATA to IWTA LT E-24

1R 85 to [RTA 10 IRTA 9.12E-09 10 IATA 10 IATA 10 IATA LT E-24
RB 86 10 IATA 6.70E-05 4.12E-05 to IATA to IATA 10 FATA 4.31E-06
RB 88 10 FATA 1.90E-07 1.32E-07 to !%TA 10 !WTA to !%TA 9.32E-09

RB 89 10 IATA 1.17E-07 1.04E-07 10 IATA to IATA 10 IATA 1.02E-09
SR 89 1.32E-03 10 IATA 3.77E-05 10 IATA 10 IATA 10 IMTA 5.11E-05
SR 90 1,70E-02 101%TA 4.31E-03 to IATA to twTA to IATA 2.29E-04

SR 91 2.40E-05 10 CATA 9.06E-07 10 IATA to IATA 10 IRTA 5.30E-05
SR 92 9.03E-06 10 IATA 3.62E-07 10 IWrA 10 IMTA 10 IMTA 1.71E-04
Y 90 4.11E-08 to IATA 1.10E-09 to IATA to CATA fq_tWTA 1.17E-04

Y 91M 3.82E-10 10 IATA 1.39E-11 10 IRTA 10 IATA 10 IATA 7.48E-07
Y 91 6.02E-07 10 IRTA 1.61E-08 to IATA 10 IATA to IMTA 8.02E-05
Y 92 3 12E-09 to twTA 1.03E-10 to twTA to TATA to IATA 1.04E-04
''lhken f run Regulatory Guide 1.109 (Rev.1)
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'!WER A.3-3 (Omt.'d)

I!U1HT104 DOSE FACIUG a ut 0111D
(MRIN PER ICI ]!OINTED)

lACLIDE IWE LIVER T IO[!L ' lily [OID KitNEY IQG GI-14
Y 93 1.14E-08 10 MTA 3.13E-10 10 IATA 101ATA !O MTA 1.70E-04
ZR 95 1.16E-07 2.55E-08 2.27E-08 10 tWTA 3.658-08 10 IRTA 2.66E-05
ZR 97 6.99E-09 1.01E-09 5.96E-10 to IATA 1.45E-09 10 tWTA 1. 53fc_Q1

NB 95 2.25E-08 8.76E-09 6.26E-09 to IATA 8.23E-09 to 1%TA 1.62E-05
10 99 10 [ATA 1.33E-05 3.29E-06 10 IWTA 2.84E-05 10 IATA 1.10E-05
K 99M 9.23E-10 1.81E-09 3.00E-08 to t%TA .2.638-08 9.19E-10 1.03E-06

K 101 1.07E-09 1.12E-09 1.42E-08 10 IATA 1.91E-08 5.92E-10 3.56E-09
RU 103 7.31E-07 10 MTA 2.81E-07 10 IATA 1.84E-06 10 I%TA 1.89E-05
RU 105 6.45E-08 10 [WTA 2.34E-08 to IMTA 5.67E-07 to twTA 4.21E-05

RU 106 1.17E-05 to IATA 1.46E-06 to IATA 1.58E-05 10 IATA 1.82E-04
IG 110M 5.39E-07 3.64E-07 2.91E-07 10 IATA 6.78E-07 to twTA 4.33E-05
TE 125M 1.14E-05 3.09E-06 1.52E-06 3.20E-06 10 IWTA 10 MTA 1.108-05

TE 127M 2.89E-05 7.78E-06 3.43E-06 6.91E-06 8.24E-05 10 IATA 2.34E-05
TE 127 4.71E-07 1.27E-07 1.01E-07 3.26E-07 1.348-06 to twTA 1.84E-05
TE 129M 4.87E-05 1.36E-05 7.56E-06 1.57E-05 1.43E-04 to IATA 5 Wc_Q5.

O TE 129 1.34E-07 3.i4E-08 3.18E-00 9.56E-08 3.92E-07 to IATA 8.34E-06
TE 131M 7.20E-06 2.49E-06 2.65E-06 5.12E-06 2.41E-05 to MTA 1.01E-04
TE 131 8.30E-00 2.538-00 2.47E-08 6.35E-00 2.51E-07 10 IMTA 4.36E-07

TE 132 1.01E-05 4.47E-06 5.40E-06 6.51E-06 4.15E-05 to IATA 4.50E-05
I 130 2.92E-06 5.90E-06 3.04E-06 6.50E-04 8.82E-06 to MTA 2.76E-06
I 131 1.72E-05 1.73E-05 9.83E-06 5.72E-03 2.84E-05 to IWTA 1.54E-06

I 332 8.00E-07 1.47E-06 6.76E-07 6.82E-05 2.2F',-06 to !%TA 1.73E-06
1 133 5.92E-06 7.32E-06 2.77E-06 1.36E-03 1.22E-05 to MTA 2.95E-06
I 134 4.19E-07 7.78E-07 3}]E-07 1.79E-05 1.198-06 to MTA 5.16E-07

I 135 1.75E-06 3.15E-06 1.49E-06 2.79E-04 4.83E-06 to twTA 2.40E-06
CS 134 2.34E-04 3.04E-04 0.10E-05 10 IATA 1.19E-04 4.27E-05 2.07E-06
CS 136 2.358-05 6.46E-05 4.18E-05 to MTA 3.4JE-05 5.13E-06 2.27E-06

CS 137 3.27E-04 3.13E-04 4.62E-05 10 twTA 1.02E-04 3.67E-05 1.96E-06
CS 138 2.28E-07 3.17E-07 2.01E-07 10 IMTA 2.23E 07 2.40E-08 1.46E-07
FW 139 114E-07 2.21E-10 1. 20E-0_8 10 IMTA

1.93F[.10
1.30E-10 2.39E-05
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'IMEJC A.3-3 (Omt'd) :O 1

11015T101 DCEE FAC101S IUt O!IID
(MRIN PIR ICI I!GISTLD) |

tRCLIDE Iqm LIV!R T IGW 'ImTOID KItW W tiu; Ot-t! t

IA 140 8.31E-05 7.28E-08 4.85E-06 10 IWTA 2.37E-08 4.34E-08 4.21E-05
M 141 2.00E-07 1.12E-10 6.51E-09 10 IATA 9.69E~11 6.58E-10 1.14E-07
FA 142 8.74M-08 6.29E-11 4.88E-09 to MTA 5.09E-11 3,70E-11 1.14E-09 i

IA 140 1.01E-08 3.53E-09 1.19E-09 to LATA 10 DATA 10 IATA 9.84E-05
IA 142 5.24E-10 1.67E-10 5.23E-11 10 (ATA 10 IATA N0 IATA 3.31E-05
CE 141 3.97E-08 1.98E-08 2.94h-09 to !%TA 8.68E-09 to !%TA 2.47E-05

CE 143 6.99E-09 3.79E-06 5.49E-10 10 (ATA 1.59E-09 10 twTA 5.55E-05
CE 144 2.00E-06 6.52E-07 1.11E-07 to IATA 3.61E-07 10 CATA 1.70E-04
PR 143 3.93E-08 1.18E-08 1.95E-09 10 (MTA 6.39E-09 to t%TA 4. 24 E-05

PR 144 1.29E-10 3.99E-11 6.49E-12 10 IWrA 2.11E-11 10 [ATA 8.59E-08
10 147 2.79E-08 2.26E-08 1.75E-09 10 IAM 1.24E-08 10 [ATA 3.58E-05
W 187 4.29E-07 2.54E-07 1.14E-07 10 !%TA 10 IATA 10 t%TA 3.57E-05

NP 239 5.25E-09 3.77E-10 2.65E-10 to CATA 1.09E-09 10 IATA 2.79E-05
Sb 124** 1.11E-05 1.44E-07 3.89E-06 2.45E-08 10 tam 6.16E-06 6.94E-05
Sb 125** 7.16E-06 5,52E-08 1.50E-06 6.63E-09 to CATA 3.99E-06 1.71E-05

Sb 126** 4.40E-06 6.73E-08 1.58E-06 2.58E-08 10 twTA 2.10E-06 8.87E-05
Co 57** 10 t%TA 4.93E-07 9,988-07 to (ATA to CATA to IWTA 4.04E-06

**Taken frun Rogulatory Guide 1.109 (Rev. 0)
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1

TAllJI A.3-4 *

DUISTICli DOSE FAC'ImS KIl INFAtlI'
(MIDI PtR ICI I!GISTED)

IRCLIDE 10 6 LIVI71 T 104 'IHYIOID KItWEY 1U10 GT-tLI
,

H 3 10 IATA 3.08E-07 3.08E-07 3.08E-07 3.08E-07 3.08E-07 3.08E-07
C 14 2.37E-05 5.06E-06 5.06E-06 5.06E-06 5.06E-06 5.06E-06 5.06E-06
tm 24 1.01E-05 1.01E-05 1.01E-05 1.01E-05 1.01E-05 1.01E-05 1.01E-03

P 32 1.70E-03 1.00E-04 6.59E-05 to IATA 10 [ATA 10 tlh 2.30E-05
CR 51 10 IATA 10 EATA 1.41E-08 9.20E-09 2.01E-09 1.79E-08 4.11E-07
Mi 54 to (WTA 1.99E-05 4.51E-06 10 IATA 4.41E-06 to twTA 7.31E,91

Mil 56 10 tRTA 8.18E-07 1.41E-07 to tATA 7.03E-07 10 IATA 7.43E-05 ,

PE 55 1.39E-05 8.98E-06 2.40E-06 10 DATA 10 DATA 4.39E-06 1.14E-06
PE 59 3.08E-05 5.38E-05 2.12E-05 to twTA 10 !%TA 1.59E-05 2.57E-05

00 58 10 IATA 3.60E-06 8.98E ^6 10 IWTA 10 CATA 10 IATA 8.97E-06
CO 6E 10 IATA 1.08E-05 2.55E-05 10 IATA 'O IATA 10 IATA 2.57E-05 t

NI 63 6. 34 E-04 3.92E-05 2.20E-05 to twTA t0 IWTA 10 IATA 1.950-06

NI 65 4.70E-06 5.32E-07 2.42E-07 10 IATA 10 CATA 10 IATA 4.05E-05
CU 64 10 IATA 6.09E-07 2.82E-07 10 IWrA 1.03E-06 10 [ATA 1.25E-05
f.N 65 1.84E-05 6.31E-65 2.91E-05 to IATA 3.06E-05 10 IWTA 5.33E-05

O IR
Z!i 69 9.33E-08 1.68E-07 1.25E-08 10 CATA 6.98E-08 to IWTA 1.37E-05

83- 10 IRTA 10 IRTA 3.63E-07 to DATA 10 IATA 10 IWPA LT E-24
IR 84 10 tRTA to t%TA 3.82E-07 to IMTA 10 IMTA 10 IATA LT E-24

IR 85 to IATA 10 IRTA 1.94E-08 10 [ATA 10 IATA 10 IATA LT E-24
RB 86 to IRTA 1.70E-04 8.40E-05 10 [WTA 10 IATA to IATA 4.35E 06
RB 80 !O IRTA 4.98E-07 2.73E-07 to IRTA 10 !MTA to t%TA 4.85E-07

RB 89 10 IRTA 2.86E-07 1.97E-07 to IRTA 10 IATA 10 IATA 9.74E-08
SR 89 2.51E-03 10 IATA 7.20E-05 10 [ATA 10 IATA to EATA 5.16E-05
SR 90 1.85E-02 10 IWTA 4.71E-03 to !%TA 10 !%TA 10_IMTA * 31E-04e.

SR 91 5.00E-05 10 IATA 1.01E-06 to [WTA to IRTA 10 tRTA 5.92E-05
SR 92 1.92E-05 10 IATA 7.13E-07 10 CATA 10 IRTA 10 IATA 2.07E-04
Y 90 8.69E-08 to t%TA 2.33E-09 to IATA 10 tRTA 10 (MTA 1.20E-04

Y 91M 8.10E-10 to [ATA 2.76E-11 10 [ATA 10 IATA 10 IATA 2.70E-06
Y 91 1.13E-06 10 IATA 3.01E-08 10 IRTA 10 DATA 10 IATA 8.10E-05
Y 92 7.65E-09 to [WTA 2.15E-10 to IWTA 10 CATA 10 IMTA 1.46E-04
*Taken frun Regulatory Guide 1.109 (Rev.10
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TAIRE A.3-4 (Ount'd)

I!UESTIOi IOSE F/C1mS KR Il4FNfr
\ (MRIX PER ICI 11CIETED)

FX'L1DE 1(NE I.TVFR T IODY '1HYTOID KIR1W IaO GI-ILI

Y 93 2.43E-08 10 IATA 6.62E-10 to (ATA 10 IATA 10 IATA 1.92E-04
ZR 95 2.06E-07 5.02E-08 3.56E-08 10 IATA 5.41E-08 to LATA 2.50E-05
ZR 97 1.48E-08 2.54E-09 1.16E-09 to IWTA 2.56E-09 10 [WTA 1.62E-04

lin 95 4.20E-08 1.73E-08 1.00E-08 10 t%TA 1.24E-08 10 IATA 1.46E-05
10 99 10 [ATA 3.40E-05 6.63E-06 10 IATA 5.08E-05 10 IATA 1.12E-05
1r 99M 1. 9'd-09 3.96E-09 5.10E-08 to MTA 4.26E-08 2.07E-09 1.15E-06

'It 101 2.27E-09 2.86E-09 2.83E-08 to IATA 3.40E-09 1.56E-09 4.86E-07
RU 103 1.48E-06 10 IATA 4.95E-07 10 IATA 3.00E-06 10 MTA 1.90E-05
RU 105 1.36E-07 to (ATA 4.58E-08 10 I4TA 1.00E-06 to MTA Su410-05

RU 106 2.41E-05 to IATA 3.01E-06 10 IATA 2.85E-05 to raA 1.83E-04
/C 110M 9 96E-07 7.27E-07 4.81E-07 10 CATA 1.04E-06 10 IATA 3.77E-05
TE 125M 2.33E-05 7 79E-06 3.1.;E-06 7.84E-06 10 (ATA 10 TVJB 1.11!i-Q5

TE 127M 5.85E-05 1,94E-05 7.08E-06 1.69E-05 1.44E-04 10 IATA 2.36E-05
TE 127 1.00E-06 3.35E-07 2.15E-07 8.14 E-07 2.44E-06 10 IATA 2.10E-05
TE 129M 1.00E-04 3. 4 3 E-05 1. 54 E-J5 3.84E-05 2.50E-04 to MTA 5.97E-05

A TE 129 2.84E-07 9.79E-08 6.63E-08 2.38E-07 7.07E-07 10 IATA 2.27E-05

V TE 131M 1.52E-05 6.12E-06 5.05E-06 1.24E-05 4.21E-05 10 IATA 1.03E-04
TE 131 1.76E-07 6.5CE-08 4.94E-08 1.57E-07 4.50E-07 to IATA 7.11E-06

TE 132 2.08E-05 1.03E-05 9.61E-06 1.52E-05 6.440-05 10 IATA 3.81E-05
I 130 6.00E-06 1.32E-05 5.30E-06 1. 40E-03 1.45E-05 to IAtt. 2.83E-06
I 131 3.59E-05 4.23E-05 1.86F-05 1.39E-02 4.94E-05 10 (ATA 1.51E-06

1 132 1.66E-06 3.37E-06 1.20E-06 1.58E-04 3.76E-06 to IATA 2.73E-06
I 133 1.25E-05 1.82E-05 5.33E-06 3.31E-03 2.14E-05 10 IATA 3.08E-06
L 134 8 59E-07 1.78E-06 6.33E-07 4.15E-05 1.99E-06 to IATA - 1.04E-06

I 135 3.64E-06 7.24E-06 2.64E-06 6.49E-04 8.07E-06 10 IATA 2.62E-06
CS 131 3.77E-04 7.03E-04 7.10E-05 10 (ATA 1.81E-04 7.42E-05 1.91E-06
CS 136 4.59E-Ob. 1. 35FcQ1.. 5.048-05 10 MTA 5.331-0; 1.10E-05 2.05E-06

CS 137 5.22E-04 6.11E-04 4.33E-05 to IATA 1.64E-04 6.64E-05 1.91E-06
CS 138 4.81E-07 7.82E-07 3.79E-07 to twTA 3.90E-07 6.09E-08 1.25E-06
la 139 8.01E-O' . 5.84E-10 2 55E-08 10 IATA 3.51E-10 3.54E-10 5.58E-05__
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TAIRE A.3-4 (thtt.'d)

I!UIHrJCN DOSE 17C1mS IUt INFAlif
(PRIM PIR ICI I!GESTID)

j(QTDE tr),iE 11VIR _ T tug _ _ 'ljmplD _ KIQQ _ IQC ___ _Ql-)JJ

In 140 1.71E-04 1.71E-07 8.81E-06 10 IATA 4.06E-08 1.05E-07 4.20E-05
In 141 4.25E-07 2.91E-10 1.34E-08 to IATA 1.75E-10 1.77E-10 5.19E-06
FA 142 1.84E-07 1.53E-1Q 9.QfE-09 10 IMTA 8.81E-11 9.26E-11 7.59E-07

1A 140 2.11E-08 8.32E-09 2.14E-09 10 CATA 10 IATA 10 twTA 9.77E-05
1A 142 1.10E-09 4.04E-10 9.67E-11 10 CATA 10 IATA 10 IATA 6.86E-05
CE 141 7.87E-08 4.80E-08 5.65E-09 to IMTA 1.48E-08 to MTA 2.48E-05

CE 143 1. 48E-08 9.82E-06 1.12E-09 10 (ATA 2.86E-09 10 IATA 5.73E-05
CE 144 2.98E-06 1.22E-06 1.67E-07 10 taTA 4.93E-07 10 !%TA 1.71E-04
PR 143 8.13E-08 3.04E-08 4. 03E-09 10 t%TA 1.13E-08 10 IATA 4.29E-05

ITt 144 2.74E-10 1.06E-10 1.38E-11 10 CATA 3.84E-11 10 IATA 4.930-06
to 147 5.53E-08 5.68E-08 3.48E-09 10 CATA 2.19E-08 10 [ATA 3.60E-05
W 187 9.03E-07 6.28E-07 2.17E-07 10 l%TA 10 MTA 10 !%TA 3.69E-05

NP 239 1.11E-08 9.93E-10 5.61E-10 10 IATA 1.98E-09 10 IATA 2.87E-05
Sb 124** 2.14E-05 3.15E-07 6.63E-06 5.68E-08 10 CATA 1.34E-05 6.60E-05
@ 125** 1.23E-05 1.198-07 2.53E-06 1.54E-08 to IATA 7.72E-06 1.64E-05

Sb 126** 8.66E-06 1.58E-07 2.91E-06 6.19E-08 10 IWrA 5.07E-06 8.35E-06
Co 57** 10 twTA 1.15E-06 1.87E-06 10 IATA tr) tRTA 10 MTA 3.92E-06

**Taken frun Rcquiatory Guido 1.109 (Rev. 0)
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1WER A.3-5*

ITIWHE ILIEI77P '11WEFlR IWTA

B F,(Cow) Pgy g

L)mnnt ygt/ foil liUk (d/1) liet fd/koi

11 4.0E 00 1.0E-02 + 1.2E-02
J 5.5E 00 1.2E-02 + 3.1E-02
th 5.2E-02 4.0E-02 3.0E-02
P 1.1E 00 2.5E-02 + 4.6E-02
Cr 2.5E-04 2.2E-03 2.4E-03
Mn 2.9E-02 2.5E-04 0.0E-04 |

Fe 6.6E-04 1.2E-03 + 4.0E-02 '

Co 9.4E-03 1.0E-03 1.3E-02
Ni 1.9E-02 6.7E-03 5.3E-02
Cu 1.2E-01 1.4E-02 + 8.0E-03 i

Zn 4.0E-01 3.9E-02 3.0E-02
Rb 1.3E-01 3.0E-02 3.1E-02
Sr 1.7E-02 0.0E-04 + 6.0E-04
Y 2.6E-03 1.0E-05 4.6E-03
Zr 1.7E-04 5.0E-06 3.4E-02
lb 9.4E-03 2.5E-03 2.8E-01
Mo 1.2E-01 7.5E-03 0.0E-03
it 2.5E-01 2.5E-02 4.0E-01
Ih2 5.0E-02 1.0E-06 4.0E-01
Rh 1.3E 01 1.0E-02 1.5E 03
Ag 1.5E-01 5.0E-02 1.7E-02

3 1b 1.3E 00 1.0E-03 7.7E-02
I 2.0E-02 6.0E-03 + 2.9E-03
Ca 1.0E-02 1.2E-02 + 4.0E-03
Ib 5.0E-03 4.0E-04 3.2E-03
Ia 2.5E~03 5.0E-06 2.0E-04
Co 2.5E-03 1.0E-04 1.2E-03
Pr 2.5E-03 5.0E-06 4.7E-03
Id 2.4E-03 5.0E-06 3.3E-03
W 1.8E-02 5.0E-04 1.3E-03
Np '' 5E-03 5.0E-06 2.0E-04.

*F ,(Goat) values for milk (d/1)

Eltmmt Milk (d/1)
11 1.7E-01
C 1.0E-01,

: P 2.5E-01
Fe 1.3E-04
Cu 1.3E-02
Sr 1.4 E-02
I 6.0E-02
Ca 3.0E-01

|
*Taken frun Regulatory Guide 1.109 (Rcn.1)
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TAIEJI A.4-1

SITE RilATED DOSE COMI'IMDII' F/CInt AIT
MREM /lR PTR 1EI/ML

ADULT

mua ve, tuir; ta v re r run mutum rs u m,r uno w -wa

11 3 0.00E-01 8.96E 00 8.96E 00 8.96E 00 8.96E 00 8.96E 00 8.96E 00
C 14 3.15E 04 6.30E 03 6.30E 03 6.30E 03 6.30E 03 6.30E 03 6.30E 03
33 24 5.48E 02 5.48E 02 5.48E 02 5.48E 02 5.488 02 5.48E 02 5.48E 02

P 32 4.62E 07 2.87E 06 1.79E 06 0.00E-01 0.00E-01 0.00E-01 5.20E 06
CR 51 0.00E-01 0.00E-01 1.49E 00 8.94E-01 3.29E-01 1.98E 00 3.76E 02
F04 54 0.00E-01 4.76E 03 9.08E 02 0.00E-01 1.42E 03 0.00E-01 1.46E 04

F04 56 0.00E-01 1.20E 02 2.12E 01 0.00E-01 1.52E 02 0.00E-01 3.82E 03
FE 55 8.87E 02 6.13E 02 1.43B 02 0.00E-01 0.00E-01 3.42E 02 3.52E 02 >

FE 59 1.40E 03 3.29E 03 1.26E 03 0.00E-01 0.00E-01 9.19E 02 1.10E 04

00 58 0.00E-01 1.51E 02 3.39E 02 0.00E-01 0.00E-01 0.00E-01 3.06E 03
00 60 0.00E-01 4.34E 02 9.58E 02 0.00E-01 0.00E-01 0.00E-01 8.16E 03
NI 63 4,19E 04 2.94E 03 1.41E 03 0.00E-01 0.00E-01 0.00E-01 6.07E 02

NI 65 1.70E 02 2.21E 01 1.01E 01 0.00E-01 0.00E-01 0.00E-01 5.61E 02
CU 64 0.00E-01 1.69E 01 7.93E 00 0.00E-01 4.265-01 0.00E-01 1.44E 03
KN 65 2.36E 04 7.50E 04 3.39E 04 0.00E-01 5.02E 04 0.00E-01 4.73E 04

ZN 69 5.02E 01 9.60E 01 6.67E 00 0.00E-01 6.24E-01 0.00E-01 1.44E 01
BR 83 0.00E-01 0.00E-01 4.3BE 01 0.00E-01 0.00E-01 0.00E-01 6.30E 01
BR 84 0.00E-01 0.00r:-01 5.67E 01 0.00E-01 0.00E-01 0.00E-01 4.45E-04

DR 85 0.00E-01 0.00E-01 2.33E 00 0.00E-01 0.00E-01 0.00E-01 1.09E-19
RB 86 0.00E-01 1.03E 05 4.79E 04 0.00E-01 0.00E-01 0.00E-01 2.03E 04
RB 88 0.00E-01 2.95E 02 1.56E 02 0.00E-01 0.00E-01 0,00E-01 4.07E-09

RB 89 0.00E-01 1.95E 02 1.37E 02 0.00E-01 0.00E-01 0.00E-01 1.13E-11
SR 89 4.78E 04 0.00E-01 1.37E 03 0.00E-01 0.00E-01 0.00E-01 7.66E 03
SR 90 1.18E 06 0.00E-01 2.88E 05 0.00E-01 0.00E-01 0.00E-01 3.40E 04

SR 91 0.79E 02 0.00E-01 3.55E 01 0.00E-01 0.00E-01 0.00E-01 4.19E 03
SR 92 3.33E 02 0.00E-01 1.44E 01 0.00E-01 0.00E-01 0.00E-01 6.60E 03
Y 90 1.38E 00 0.00E-01 3.69E-02 0.00E-01 0.00E-01 0.00E-01 1.46E 04

Y 91M 1.30E-02 0.00E-01 5. 04 E-04 0.00E-01 0.00E-01 0.00E-01 3.82E-02
Y 91 2.02E 01 0.00E-01 5.39E-01 0.00E-01 0.00E-01 0.00E-01 1.11E 04
Y 92 1.21E-01 0.00E-01 3.53E-03 0.00E-01 0.00E-QL 0.00E-01 2.12E 03
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n IWRJI A.4-1 (ctnt.'d)

SITE RI2ATFD DOSE CCliMI'IM12fr F/C1m AIT
MRIJ4/lH1 PIR LCI/ML l

ADULT

IM.IDE IOJE LIVIE T IGN '111YROID KItWW IRC GI-ILI

Y 93 3.83E-01 0.00E-01 1.06E-02 0.00E-01 0.00E-01 0.00E-01 1.22E 04
ZR 95 2.77E 00 8.88E-01 6.01E-01 0.00E-01 1.39E 00 0.00E-01 2.82E 03 ;

ZR 97 1.53E-01 3.09E-02 1.41E-02 0.00E-01 4.67E-02 0.00E-01 9.57E 03

10 95 4.47E 02 2.49E 02 1.34E 02 0.00E-01 2.46E 02 0.00E-01 1.51E 06
10 99 0.00E-01 4.62E 02 8.79E 01 0.00E-01 1.05E 03 0.00E-01 1.07E 03 i

7C 99M 2.94E-02 8.32E-02 1.06E 00 0.00E-01 1.26E 00 4.07E-02 4.92E 01 ;

TC 101 3.03E-02 4.36E-02 4.28E-01 0.00E-01 7.85E-01 2.23E-02 1.31E-13
RU 103 1.98E 01 0.00E-01 0.54E 00 0.00E-01 7.57E 01 0.00E-01 2.31E 03
RU 105 1.65E 00 0.00E-01 6.52E-01 0.00E-01 2.13E 01 0.00E-01 1.01E 03

RU 106 2.95E 02 0.00E-01 3.73E 01 0.00E-01 5.69E 02 0.00E-01 1.91E 04
/G 110M 1.42E 01 1.31E 01 7.80E 00 0.00E-01 2.58E 01 0.00E-01 5.36E 03
TE 125M 2.79E 03 1.01E 03 3,7eE 02 8.39E 02 1.13E 04 0.00E-01 1.11E 04

TE 127M 7.05E 03 2.52E 03 8.59E 02 1.80E 03 2.86E 04 0.00E-01 2.36E 04
TE 127 1.14E 02 4.11E 01 2.48E 01 8.48E 01 4.66E 02 0.00E-01 9.03E 03
TE 129M 1.20E 04 4.47E 03 1.89E 03 4.11E 03 5.008 04 0.00E-01 6.03E 04

TE 129 3.27E 01 1.23E 01 7.96E 00 2.51E 01 1.37E 02 0.00E-01 2.47E 01
TE 131M 1.80E 03 8.81E 02 7.34E 02 1.39E 03 8.92E 03 0.00E-01 8.74E 04
TE 131 2.05E 01 8.57E 00 6.47E 00 1.69E 01 8.98E 01 0.00E-01 2.90E 00

TE 132 2.62E 03 1.70E 03 1.59E 03 1.87E 03 1.63E 04 0.00E-01 8.02E 04
I 130 9.01E 01 2.66E 02 1.05E 02 2.25E 04 4.15E 02 0.00E-01 2.29E 02
I 131 4.96E 02 7.09E 02 4.06E 02 2.32E 05 1.22E 03 0.00E-01 1.878 02

I 132 2.42E 01 6.47E 01 2.26E 01 2.26E 03 1.03E 02 0.00E-01 1.22E 01
1 133 1.69E 02 2.94E 02 8.97E 01 4.32E 04 5.13E 02 0.00E-01 2.64E 02
I 134 1.26E 01 3.43E 01 1.23E 01 5.94E 02 5.46E 01 0.00E-01 2.99E-02

I 135 5.28E 01 1.38E 02 5.10E 01 9.11E 03 2.22E 02 0.00E-01 1.56E 02
CS 134 3.03E 05 7.21E 05 5.89E 05 0.00E-01 2.33E 05 7.75E 04 - 1.26E 04
CS 136 3.17E 04 1.25E 05 9.01E 04 0.00E-01 6.97E 04 9.55E 03 1.42E 04

CS 137 3.88E 05 5.31E 05 3.48E 05 0.00E-01 1.80E 05 5.99E 04 1.03E 04
CS 138 2.69E 02 5.31E 02 2.63E 02 0.00E-01 3.90E 02 3.85E 01 2.27E-03
IM 139 9.00E 00 6.41E-03 2.64E-01 0.00E-01 5.99E-03 3.64E-03 1.60E,Q1
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'INEJ! A.4-1 (cmt'd)

SITE REIATED DOSE COMI'IMENT FACIm AIT
MRIM/llR PIR UCI/ML

AIXILT

SCLIDE IOIE LIVTM T K0Y 'ITIYFOID KIINEY IIDG GI-ILJ

BA 140 1.88E 03 2.37E 00 1.23E 02 0.00E-01 8.05E-01 1.35E 00 3.88E 03
BA 141 4.37E 00 3.30E-03 1.48E-01 0.00E-01 3.07E-03 1.87E-03 2.06E-09
1% 142 1.9dB 00 2.03E-03 1.24E-01 0.00E-01 1.72E-03 1 15E-03 2.78F-18

IA 140 3.58E-01 1.80E-01 4.76E-02 0.00E-01 0.00E-01 0.00E-01 1.32E 04
LA 142 1.83E-02 8.33E-03 2.07E-03 0.00E-01 0.00E-01 0.00E-01 6.08E 01
CE 141 8.01E-01 5.42E-01 6.15E-02 0.00E-01 2.52E-01 0.00E-01 2.Q7E_DJ.

CE 143 1.41E-01 1.04E 02 1.16E-02 0.00E-01 4.60E-02 0.00E-01 3.90E 03
CE 144 4.18E 01 1.75E 01 2.24E 00 0.00E-01 1.04E 01 0.00E-01 1.41E 04
EB 143 1.32E 00 5.28E-01 6.52E-02 0.00E-01 3.05E-01 0.00E-01 5.77E 03

PR 144 4.31E-03 1.79E-03 2.19E-04 0.00E-01 1.01E-03 0.00E-01 6.19E-10
14) 147 9.00E-01 1.04E 00 6.22E-02 0.00E-01 6.08E-01 0.00E-01 4.99E 03
W 187 3.04E 02 2.55E 02 8.90E 01 0.00E-01 0.00E-01 0.00E-01 8,34E 04

la) 239 1.28E-01 1.25E-02 6.91E-03 0.00E-01 3.91E-02 0.00E-01 2.57E 03
Sb 124 2.40E 02 4.53E 00 9.50E 01 5.81E-01 0.00E-01 1.87E 02 6.81E 03
Sb 125 1.53E 02 1.71E 90 3.65E 01 1.56E-01 0.00E-01 1.18E 02 1.698 03

O Sb 126 9.85E 01 2.00E 00 3.55E 01 6.03E-01 0.00E-01 6.04E 01 0.05E 03
Co 57 0.00E-01 3.55E 01 5.90E 01 0.00E-01 0.00E-01 0.00E-01 9.01E 02
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'INEJt A.4-2

SITE R12ATED DORE OmMI'IMI2II' F1CIm AIT
MRIFJIIR Pm tCI/ML

TEEN

FACLIDE KNE LIVER T 10DY 'I1!YROID KImEY IDG GI-ILI

H 3 0.00E-01 6.34E 00 6.34E 00 6.34E 00 6.34E 00 6.34E 00 6.34E 00
C 14 3.43E 04 6.86E 03 6.86E 03 6.86E 03 6.86E 03 6.86E 03 6.86E 03
NA 24 5.53E 02 5.53E 02 5.53E 02 5.53E 02 5,53E 02 5.53E 02 5.53B Q2

P 32 5.04E 07 3.12E 06 1.95E 06 0.00E-01 0.00E-01 0.00E-01 4.23E 06
CR 51 0.00E-01 0.00E-01 1.52E 00 8.46E-01 3.34E-01 2.17E 00 2.56E 02 i

MN 54 0.00E-01 4.65E 03 9.22E 02 0.00E-01 1.39E 03 0.00E-01 9.53E 03

Fei 56 0.00E-01 1.24E 02 2.21E 01 0.00E-01 1.58E 02 0.00E-01 8.19E 03
PE 55 9.09E 02 6.45E 02 1.50E 02 0.00E-01 0.00E-01 4.09E 02 2.79E 02
FE 59 1.41E 03 3.30E 03 1.27E 03 0.00E-01 0.00E-01 1.04E 03 7.79E 03

00 58 0.00E-01 1.45E 02 3.35E 02 0.00E-01 0.00E-01 0.00E-01 2.00E 03
00 60 0.00E-01 4.20E 02 9.45E 02 0.00E-01 0.00E-01 0.00E-01 5.47E 03
NI 63 4.26E 04 3.01E 03 1.44E 03 0.00E-01 0.00E-01 0.00E-01 4.79E 02

N1 65 1.80E 02 2.30E 01 1.05E 01 0.00E-01 0.00E-01 0.00E-01 1.2SE 03
CU 64 0.00E-01 1.72E 01 8.08E 00 0.00E-01 4.35E 01 0.00E-01 1.33E 03
ZN 65 2.13E 04 7.41E 04 3.46E 04 0.00E-01 4.74E 04 0.00E-01 3.14E 04

'

ZN 69 5.45E 01 1.04E 02 7.26E 00 0.00E-01 6.78E 01 0.00E-01 1.91E 02
BR 83 0.00E-01 0.00E-01 4.73E 01 0.00E-01 0.00E-01 0.00E-01 8.24E-16
RR 84 0,00F-01 0.00E-01 5.95E 01 0.00E-01 0.00E-01 0.00E-01 8.24E-16

BR 85 0.00E-01 0.00E-01 2.51E 00 0.00E-01 0.00E "? 0.00E-01 8.24E-16
RB 86 0.00E-01 1.10E 05 5 19E 04 0.00E-01 0.00E-01 0.00E-01 1.63E 04.

RB 88 0. 00E -01 3.16R 22 1.68E 02 0.00E-01 0.0DE-01 0.00E-01 2.71E-05

RB 89 0.00E-01 2.04E 02 1.44E 02 0.00E-01 0.00E-01 0.00E-01 3.12E-07
SR 89 4.97E 04 0.00E-01 1.42E 03 0.00E-01 0.00E-01 0.00E-01 5.91E 03
SR 90 9.37E 05 0.00E-01 2.31E 05 0.00E-01 0.00E-01 0.00E-01 2.63E 04

SR 91 9.11E 02 0.00E-01 3.62E 01 0.00E-01 0.00E-01 0.00E-01 4.13E 03
SR 92 3.44E 02 0.00E-01 1.47E 01 0.00E-01 0.00E-01 0.00E-01 8.77E 03
1 90 1.42E 00 0.00E-01 3.83E-02 0.00E-01 0.00E-01 0.00E-01 1.17E 04

Y 91M 1.34E-02 0.00E-01 5.11E-04 0.00E-01 0.00E-01 0.00E-01 6.32E-01
Y 91 2.09E 01 0.00E-01 5.59E-01 0.00E-01 0.00E-01 0.00E-01 8.55E 03
Y 92 1.26E-01 0.00E-01 3.63E-03 0.00E_Q1 0.00E-01 0.00E-01 3.44E 0)
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TNRJt A.4-2 (unt'd)

O SITE RIIATED IXEE COMITMINT F/CIUt AIT
MRIM/lD1 PIII (CI/ML

TED1

LgupE tmE LIVDA TI@Y '!HYROID KI M Y IW3 GI-ILI

Y 93 3.97E-01 0.000-01 1.09E-02 0.00E-01 0.00E-01 0.00E-01 1.21E 04
KR 95 2.64E 00 8.34E-01 5.74E-01 0.00E-01 1.23E 00 0.000-01 1.92E 03
ZR 97 1.52E-01 3.01E-02 1.39E-02 0.00E-01 4.56E-02 0.00E-01 8.15E 03

10 95 4.50E 02 2.50E 02 1.37E 02 0.00E-01 2.42E 02 0.00E-01 1.07E 06
MD 99 0.00E-01 4.61W 02 8.78E 01 0.00E-01 1.05E 03 0.00E-01 8.25E 02
7C 99M 2.840-02 7.92E-02 1.03E 00 0.00E-01 1.18E 0- 4.39E-02 5.20E 01

iC 101 3.0BE-02 4.38E-02 4.30E-01 0.00E-01 7.92E-01 2.67E-02 7.40E-09
RU 103 1.95E 01 0.00E-01 8.33E 00 0.00E-01 6.87E 01 0.00E-01 1.63E 03
PU 105 1.67E 00 0.00E-01 6.46E-01 0.00E-01 2.10E 01 0.00E-01 1.340 03

RU 106 2.99E 02 0.00E-01 3.77E 01 0.00E-01 5.77E 02 0.00E-01 1.44E 04
10 110M 1.28E 01 1.21E 01 7.36E 00 0.00E-01 2.31E 01 0.00E-01 3.40E 03
iT 1?5M 3.02E 03 1.09E 03 4.03E 02 8.438 02 0.00E-01 0.00E-01 0.90E 03

TE 127M 7.62E 03 2.70E 03 9.06E 02 1.81E 03 3.09E 04 0.00E-01 1.90E 04
TE 127 1.24E 02 4.41E 01 2.68E 01 8.59E 01 5.04E 02 0.00E-01 9.61E 03
TE 129M 1.28E 04 4.7?E 03 2.03E 03 4.14E 03 5.37E 04 0.00E-01 4.82E 04

TE 129 3.53E 01 1.32E 01 8.59E 00 2.52E 01 1.48E 02 0.00E-01 1.93E 02
TE 131M 1.92E 03 9.22E 02 7.69E 02 1.39E 03 9.61E 03 0.00E-01 7.40E 04
TE 131 2.20E 01 9.06E 00 6.07E 00 1.69E 01 9.61E 01 0.00E-01 1.80E 00

TE 132 2.75E 03 1.74E 03 1.64E 03 1.84E 03 1.67E 04 0.00E-01 5.510 04
I 130 9.81E 01 2.55E 02 1.02E 02 2.08E 04 3.92E 02 0.00E-01 1.96E 02
I 131 5.00E 02 7.00E 02 3.76E 02 2.04E 05 1.21E 03 0.00E-01 1.39E 02

I 132 2.39E 01 6.24E 01 2.24E 01 2.10E 03 9.83E 01 0.'00E-01 2.72E 01
I 133 1.72E 02 2.92E 02 8.89E 01 4.07E 04 5.11E 02 0.00E-01 .".21E 02
I 134 1.25E 01 3.31E 01 1.19E 01 5.51E 02 5.22E 01 0.00E-01 4.36E-01

I 135 5.22E 01 1.34E 02 4.98E 01 8.64E 03 2.12E 02 0.00E-01 1.49E 02
CS 134 3.10E 05 7.30E 05 3.39E 05 0.00E-01 2.32E 05 8.86E 04 9.0BE 03
CS 136 3.188 04 1.25E 05 8.41E 04 0.00E-01 6.82E 04 1.07E 04 1.01E 03

CS 137 4.15E 05 5.52E 05 1.92E 05 0.00E-01 1.88E 05 7.30E 04 7.86E 03
CS 138 2.88E 02 5.52E 02 2.76E 02 0.00E-01 4.08E 02 4.74E 01 2.51E-01
1% 139 9.10E 00 6. 40E- 03 2.658-01 0.002-01 6.03E-03 4.411._Q1 8 11E 01
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'TNtJ: A.4-2 (ant.'d)

SITE REIRI'H) DOGE Cuttl'IMDil' 17C101 AIT
MID4/ Hit PD1 (CI/ML

TE!W

IACLIDE lOE LIVI71 T I G h* '11fYlOID KirNIN 100 GI-IL1

BA 140 1.86E 03 2.28E 00 1.20E 02 0.00E-01 7.72E-01 1.53E 00 2.87E 03
UA 141 4.39E 00 3.20E-03 1.47E-01 0.00E-01 3.04E-03 2.24E-03 9.36E-06
Im 142 1.96E 00 1.96E-03 1.20E-01 0.00E-01 1.66E-03 1.30E-03 6.010-12

IA 140 3.61E-01 1.77E-01 4.72E-02 0.00E-01 0.00E-01 0.00E-01 1.028 04
1A 142 1.86E-02 8.25E-03 2.05P,-03 0.00E-01 0.00E-01 0.00E-01 2.51E 02
CE 141 7.98E-01 5.32E-01 6.12E-02 0.00E-01 2.51E-01 0.00E-01 1.52E 03

CE 143 1.41E-01 1.03E 02 1.15E-02 0.00E-01 4.60E-02 0.00E-01 3.0BE 03
CE 144 4.17E 01 1.73E 01 2.24E 00 0.00E-01 1.03E 01 0.00E-01 1.05E 04
PR 143 1.36E 00 5.43E-01 6.76E-02 0.00E-01 3.15E-01 0.00E-01 4.47E 03

PR 144 4.45E-03 1.83E-03 2.26E-04 0.00E-01 1.05E-03 0.00E-01 4.92E-06
to 147 9.73E-01 1.06E 00 6.34E-02 0.00E-01 6.21E-01 0.00E-01 3.82E 03
W 187 3.28E 02 L67E 02 9.37E 01 0.00E-01 0.00E-01 0.00E-Q1 7.24E 04

NP 239 1.34E-01 1.27E-02 7.04E-03 0.00E-01 3.90E-02 0.00E-01 2.04E 03
Sb 124 2.32E 02 4.28E 00 9.05E 01 5.26E-01 0.00E-01 2.03E 02 4.68E 03
Sb 125 1.49E 02 1.63E 00 3.48E 01 1.42E-01 0.00E-01 1.31E 02 1.16E 03

Sb 126 9.53E 01 1.95E 00 3.42E 01 5.39E-01 0.00E-01 6.84E 01 5.64E c1
Co 57 0.00E-01 3.55E 01 5.96E 01 0.00E-01 0.00E-01 0.00E-01 6.63E 02
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'IydfE A.4-3p
SITE R11 APED LEE DEM41'n02fr 17Cim AIT

F9uWHR PER LCI/E
alnD

MQJDE ImE LIV 1.R T 100Y 'HIYIDID KUUEY 18i3 GI-!L1

11 3 0.00E-01 1.19E 01 1.19E 01 1.19E 01 1.19e 01 1.19E 01 1.19E 01
C 14 4.45E 04 0.90E 03 8.90E 03 8.90E 03 8.90E 03 8.90E 03 8.90E 03
FA 24 7.93E 02 7.93E 02 7.93E 02 7.93E 02 7.93E 02 7.93E 02 7.938 02

P 32 6.49E 07 3.04E 06 2.50E 06 0.00E-01 0.00E-01 0.00E-01 1.79E 06
CR 51 0.00E-01 0.00E-01 1.92E 00 1.06E 00 2.91E-01 1.94E 00 1.02E 02 :

'

Fei 54 0.00E-01 3.99E 03 1.06E 03 0.00E-01 1.128 03 0.00E-01 3.35E 03

MN 56 0.00E-01 1.25E 02 2.81E 01 0.00E-01 1.51E 02 0.00E-01 1.80E 04
PE 55 1.57E 03 0.34E 02 2.59E 02 0.00E-01 0.00E-01 4.72E 02 1.55E 02
PE 59 2.26E 03 3.65E 03 1.82E 03 0. 0QE-2) 0.00E-01 1.06E 03 3.8QE_Q)

00 58 0.00E-01 1.75E 02 5.37E 02 0.00E-01 0.00E-01 0.00?-01 1.02E 03
00 60 0.00E-01 5.16E 02 1.52E 03 0.00E-01 0.00E-01 0.00c-01 2.86E 03
NI 63 7.36E A4 3.94E 03 2.50E 03 0.00E-01 0.00E-01 0.00E-01 2.65E 02

NI 65 3.04E 02 2.86E 01 1.67E 01 0.00E-01 0.00E-01 0.00E-01 3.50E 03
CU 64 0.00E-01 2.39E 01 1.44E 01 0.00E-01 5.77E 01 0.00E-01 1.12E 03

() EN 63 2.23E 04 5.95E 04 3.70E 04 0.00E-01 3.75E 04 0.00E-01 1.05E 04

EN 69 7.15E 01 1.03E 02 9.54E 00 0.00E-01 6.26E 01 0.00E-01 6.510 03
DR 83 0.00E-01 0.00E-01 6.64E 01 0.00E-01 0.00E-01 0.00E-01 3.89E-16
11R 84 0,00E-01 0.00E-01 7.69E 01 0.00E-01 0.00E-01 0.00E-01 3,89E-16

DR 85 0.00E-01 0.00E-01 3.54E 00 0.00E-01 0.00E-01 0.00E-01 3.89E-16
Ra 86 0.00E-01 1.09E 05 6.72E 04 0.00E-01 0.00E-01 0.00E-01 7.03E 03 -

RB 88 0.00E-01 3.10E 02 2.15E 02 _ 0.00E-01 0.00E-01 0.00E-01 1.52E 01

RB 89 0.00E-01 1.91E 02 1.70E 02 0.00E-01 0.00E-01 0.00E-01 1.66E 00
SR 89 1.08E 05 0.00E-01 3.08E 03 0.00E-01 0.00E-01 0.00E-01 4.18E 03
SB___P O 1.39E 06 0.00E-01 3.52E 05 0.00E-01 0.00E-01 0.00E-01 1.87E 04

SR 91 1.96E 03 0.00E-01 7.41E 01 0.00E-01 0.00E-01 0.00E-01 4.33E 03
SR 92 7.36E 02 0.00E-01 2.96E 01 0.00E-01 0.00E-01 0.00E-01 1.40E 04
Y 90 3.20E 00 0.00E-01 8.56E-02 0.00E-01 O 00E-01 0.00E-01 9.10E_Q)t

Y 91M 2.97E-02 0.00E-01 1.08E-03 0.00E-01 0.00E-01 0.00E-01 5.82E 01
Y 91 4.68E 01 0.00E-01 1.25E-02 0.00E-01 0.00E-01 0.00E-01 6.24E 03

+Y 92 2.00E-01 0.00E-01 0.01E-03 0.00E-01 0.00E-01 0.00E-01 0.09E 03
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'!WEF. A.4-3 (unt'd)

SITE IU2AITD DOGE CmMI'IM171T F/CIm AIT
MiUM/l!R P121 WIni!

Cl!IID

1RCLIDE 100: LIVIR T104 'Imit01D Ki!WI'Y 10 0 GI-1L1

Y 93 8.87E-01 0.00E-01 2.44E-02 0.00E-01 0.00E-01 0.00E-01 1.32E 04
ZR 95 7.05E 00 1.55E 00 1.38E 00 0.00E-01 2.22E 00 0.00E-01 1.62E 03

4. 25E-01 6.13E-02 3.628-02 0.00E-01 8. 81 E-07 ._ _. 0. 00f-01 9.298 0]7R 97 2

!{B 95 5.32E 02 2.07E 02 1.48E 02 0.00E-01 1.95E 02 0.00E-01 3.83E 05
MD 99 0.00E-01 8.78E 02 2.17E 02 0.00E-01 1.87E 03 0.00E-01 7.26E 02
'IU 99M 6.46E-02 1.278-01 2.10E 00 0.00E-01 1.84E 00 6.43E-02 7 2Qf 01

,

TC 101 7.48E-02 7.83E-02 9.93E-01 0.00E-01 1.34E 00 4.14E-02 2.49E-01
RU 103 4.83E 01 0.00E-01 1.85E 01 0.00E-01 1.21E 02 0.00E-01 1.25E 03
RU 105 4 2 1 0_0 0.00E-01 1.54E 00 0.00t:-01 3.74E 01 0.00E-01 2.78E 03

RU 106 7.'/2E 02 0.00E-01 9.64E 01 0.00E-01 1.04E 03 0.00E-01 1.20E 04
IG 110M ?.23E 01 2.18E 01 1.74E 01 0.00E-01 4.06E 01 0.00E-01 2.60c 03
TE 125M 4.25E 03 1.15E 03 5.67E 02 1.19E 03 0.00E-01 0.00E-01 4.108 03

TE 127M 1.08E 04 2.90E 03 1.28E 03 2.58E 03 3.07E 04 0.00E-01 8.72E 03
TE 127 1.76E 02 4.73E 01 3.77E 01 1.22E 02 5.00E 02 0.00E-01 6.86E 03
TE 129M 1.82E 04 5 97E 03 1.70E 03 5.85E 03 5.33E 04 0.00E-01 2.21E 041

TE 129 5.00E 01 1.39E 01 1.19E 01 3.56E 01 1.46E 02 0.00E-01 3.11E 03
TE 131M 2.68E 03 9.*8E 02 9.88E 02 1.91E 03 8.98E 03 0.00E-01 3.77E 04
TE 131 3.09E 01 9.43E 00 9.21E 00 2.37E 01 9.36E 01 0.00E-01 1.63E 02' '

TE 132 3.77E 03 1.67E 03 2.01E 03 2.43E 03 1.55E 04 0.00E-01 1.68E'04
I 130 2.04E 02 4.13E 02 2.13E 02 4.55E 04 6.17E 02 0.00E-01 1.93E 02
1 131 1.20E 03 1.21E 03 6.08E 02 4.00E 05 1.998 03 0.00E-01 1.00E 02

1 132 5.60E 01 1.03E 02 4.73E 01 4.77E 03 1.57E 02 0.00E-01 1.21E 02
1 133 4.14E 02 5.12E 02 1.94E 02 9.51E 04 8.53E 02 0.00E-01 2.06E 02
I 134 2 33E 01 5.44E 01 2.50E 01 1.25E 03 8.32E 01 0.QQE-01 3.f_11LQ1.

I 135 1.22E 02 2.20E 02 1.04E 02 1.95E 04 3.30E 02 0.00E-01 1.68E 02
CS 134 3.82E 05 6.26E 05 1.32E 05 0.00E-01 1.94E 05 6.97E 04 3.38E 03
CS 136 3.83E 04 1.03 05 6.82E 04 0.00E-01 5.61E 04 8.37E 03 3.70E 03

CS 137 5.33E 05 5.11E 05 7.54E 04 0.00E-01 1.66E 05 5.99E 04 3.20E 03
CS 138 3.72E 02 5.17E 02 3.28E 02 0.00E-01 3.64E 02 3.92E 01 2.38E 02
1% 139 2,54E 01 1.35E-02 7.35E-01 0.00E-01 1.18E-02 7.97E-03 1.47E 03
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'INEF. A.4-3 (txnt'd)

> SITE RELATED DOSE CCIMI'IFJNr F/CIUl AIT
MRIX/IDI PIR ICI/ML'

OIIID

1ACLIDE TOIE LIVIE T KT4 'lilYlOID KITYRN IDG GI-ILI

BA 140 5.09E 03 4.46E 00 2.97E 02 0.00E-01 1.45E 00 2.66E 00 2.58E 03
BA 141 1.23E 01 6.86E-03 3.99E-01 0.00E-01 5.94E-03 4.03E-02 6.99E 00
IW 142 5.36E 00 3.85E-03 2.99E-01 0.00E-01 3.12C-03 2.278-03 6.99E-02

1A 140 7.86E-01 2.75E-01 9.26E-02 0.00E-01 0.00E-01 0.00E-01 7.66E 03
LA 142 4.08E-02 1.30E-02 4.07E-03 0.00E-01 0.00E-01 0.00E-01 2.58E 03
CE 141 2.34E 00 1.17E 00 1.73E-01 0.00E-01 5.11E-01 0.00E-01 1.46E 03

CE 143 4.12E-01 2.23E 02 3.24E-02 0.00E-01 9.37E-02 0.00E-01 3.27E 03
CE 144 1.23E 02 3.84E 01 6.54E 00 0.00E-01 2.13E 01 0.00E-01 1.00E 04
PR 143 3.06E 00 9.180-01 1.52E-01 0.00E-01 4.970-01 0.00E-01 3.30E 03

PR 144 1.00E-02 3.10E-03 5.05E-04 0.00E-01 1.64E-03 0.00E-01 6.68E 00
10 147 2.17E 00 1.76E 00 1.36E-01 0.00E-01 9.65E-01 0.00E-01 2.79E 03
W 187 4.30E 02 2.55E 02 1.14E 02 0.00E-01 0.00E-01 0.00E-01 3.58E 04

!@ 239 3.47E-01 2.49E-02 1.75E-02 0.00E-01 7.19E-02 0.00E-01 1.84E 03
Sb 124 6.54E 02 8.49E 00 2.29E 02 1.44E 00 0.00E-01 3.63E 02 4.09E 03
Sb 125 4.22E 02 3.25E 00 8.84E 01 3.91E-01 0.00E-01 2.35E 02 1.01E 03

O Co
Sb 126 2.59E 02 3.97E 00 9.31E 01 1.52E 00 0.00E-01 1.24E 02 5.23E 03

57 0.00E-01 4.81E 01 9.73E 01 0.00E-01 0.00E-01 0.00E-01 3.94E 02

|
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'INEJ? A.4-4

SITE RI2AIT9 DOSE C&MI'IMI2(r F/CIUt AIT
MRlWIDt PER UCI/ML

INFMIT

JLCLIDE frtJE LIVIE T IODY 'IUYlOID K10tJEY IBM GI-W1

11 3 0.00E-01 1.16E 01 1.16E 01 1.16E 01 1.16E 01 1.16E 01 1.16E 01
C 14 8.92E 02 1.90E 02 1.90E 02 1.90E 02 1.90E 02 1.90E 02 1.90E 02
tm 24 3.80E 02 3.80E 02 3.80E 02 3.80E 02 3.00E 02 3.80E 02 3.00E 02

P 32 6.40E 04 3.76E 03 2.48E 03 0.00E-01 0.00E-01 0.00E-01 8.65E 02
CR 51 0.00E-01 0.00E-01 5.30E-01 3.46E-01 7.56E-02 6.73E-01 1.55E 01
FU1 54 0.00E-01 7.49E 02 1.70E 02 0.00E-01 1.66E 02 0.00E-01 2.75E 02

teJ1 56 0.00E-01 3.00E 01 5.30E 00 0.00E-01 2.64E 01 0.00E-01 2.80E 03
FE 55 5.23E 02 3.38E 02 9.03E 01 0.00E-01 0.00E-01 1.65E 02 4.29E 01
FE 59 1.16E 03 2.02E 03 7.98E 02 0.00E-01 0.00E-01 5.98E 02 9.67E 02

00 58 0.00E-01 1.35E 02 3.38E 02 0.00E-01 0.00E-01 0.00E-01 3.37E 02
00 60 0.00E-01 4.06E 02 9.59E 02 0.00E-01 0.00E-01 0.00E-01 9.67E 02
ffI 63 2.392 04 1.47E 03 8.28E 02 0.00E-01 0.00E-01 0.00E-01 7.34E 01

til 65 1.77E 02 2.00E 01 9.10E 00 0.00E-01 0.00E-01 0.00E-01 1.52E 03
CU 61 0.00E-01 2.29E vi 1.06E 01 0.00E-01 3.87E 01 0.00E-01 4.70E 02
ZN 65 6.92E 02 2.37E 03 1.09E 03 0.00E-01 1.15E 03 0.00E-01 2.01E 03

Z?! 69 3.51E 00 6.32E 00 4.70E-01 0.00E-01 2.63E 00 0.00E-01 5.15E 02
BR 83 0.00E-01 0.00E-01 1.37E 01 0.00E-01 0.00E-01 0.00E-01 3.76E-17
BR 84 0.00E-01 OdOE-01 1.44E 01 0.00E-01 0.00E-01 0.005-01 3.76E-17

BR 85 0.00E-01 0.00E-01 7.30E-01 0.00E-01 0.00E-01 0.00E-01 3.76E-17
RB 86 0.00E-01 6.40E 03 3.16E 03 v.00E-01 0.00E-01 0.00E-01 1.64E 02
RB 88 0.00E-01 1.87E 01 1.03E 01 0.00E-01 0.00E-01 0.00E-01 1.82E 01

RB 89 0.00E-01 1.08E 01 7.41E 00 0.00E-01 0.00E-01 0. DOE-01 3.66E 00
SR 89 9.44E 04 0.00E-01 2.71E 03 0.00E-01 0.00E-01 0.00E-01 1.94E 03
SR 90 6.96E 05 0.00E-01 1.77E 05 0.00E-01 0.00E-01 0.00E-01 8.698 03

SR 91 1.88E 03 0.00E-01 6.81E 00 0.00E-01 0.00E-01 0.00E-01 2.23E 03
SR 92 7.22E 02 0.00E-01 2.68E 01 0.00E-01 0.00E-01 0.00E-01 7.79E 03
Y 90 3.27E 00 0.00E-01 8.77E-02 0.00E-01 0.00E-01 0.00E-01 4.51E 01

Y 91M 3.05E-02 0.00E-01 1.04E-03 0.00E-01 0.00E-01 0.00E-01 1.02E 02
Y 91 4.25E 01 0.00E-01 1.13E 00 0.00E-01 0.00E-01 0.00E-01 3.05E 03
Y. 92 2.88E-01 0.00E-01 8.09E-03 _Q.00E-01 0.00E-01 0.00E-01 5.49E 03

A-40

O,

|
. -. . - - - _



- - _ -_ - . -__ -_ - --- - -- . _ _ . ___ _ . -.

TNiiH A.4-4 (cxmt.'d)

SITE lu1ATED DTE (XIMI'1ME!E FICIOl AIT
MidMillR PIR (CI/ML

INPNR

lACIIDE IWE 1IVFR T IODY 'I11YROID KIntWY IUlG GI-ILI

Y 93 9.14E-01 0.00E-01 2.49E-02 0.00E-01 0.00E-01 0.00E-01 7.22E 03
ZR 95 7.75E 00 1.89E 00 1.34E 00 0.00E-01 2.04E 00 0.00E-01 9.41E 02
Ig 97 5.57E-01 9.568-02 4.36E-02 0.00E-01 9.63E-02 0.00E-01 6.09E 03

NB 95 1.58E 00 6.51E-01 3.76E-01 0.00E-01 4.66E-01 0.00E-01 5.49E 02
HQ 99 0.00E-01 1.28E 03 2.49E 02 0.00E-01 1.91E 03 0.00E-01 4.21E 02
1C 99M 7.22E-02 1.49E-01 1.92E 00 0.00E-01 1.608 00 7.79E-02 4.33E 01

TC 101 8.54E-02 1.08E-01 1.06E 00 0.00E-01 1.20E 00 5.87E-02 1.83E 01
RU 103 5.57E 01 0.00E-01 1.86E 01 0.00E-01 1.16E 02 0.00E-01 6.77E 02
RU 105 5.12E 00 0.00E-01 1.72E 00 0.00E-01 3.76E 01 0.00E-01 2.04E 03

RU 106 9.07E 02 0.00E-01 1.13E 02 0.00E-01 1.07E 03 0.00E-01 6.88E 03
AG 110M 3.75E 01 2.73E 01 1.81E 01 0.00E-01 3.91E 01 0.00E-01 1.42E 03
TE 125M 8.77E 02 2.93E 02 1.198 02 2.95E 02 0.00E-01 0.00E-01 4.188 02

TE 127M 2.20E 03 7.30E 02 2.66E 02 6.36E 02 5.42E 03 0.00E-01 0.88E 02
TE 127 3.76E 01 1.26E 01 8.09E 00 3.06E 01 9.18E 01 0.00E-01 7.90E 02
TE 129M 3.76E 03 1.29E 03 5.79E Q7 1.44E 03 9.41E 03 0.0QE-01 2.25E 03

() TE 129 1.07E 01 3.68E 00 2.49E 00 8.95E 00 2.66E 01 0.00E-01 8.54E 02
TE 131M 5.72E 02 2.30E 02 1.90E 02 4.66E 02 1.58E 03 0.00E-01 3.87E 03
TE 131 6.62E 00 2.45E 00 1.06E 00 5.91E QQ 1.69E 01 0.00E-01 2.67E 02

TE 132 7.82E 02 3.87E 02 3.62E 02 5.72E 02 2.42E 03 0.00E-01 1.43E 03
I 130 2.26E 02 4.97E 02 1.998 02 5.57E 04 5.45E 02 0.00E-01 1.06E 02
I 131 1.35E 03 1.59E_Q3 7.00E 02 5,23E 05 1.86E 03 0.00E-01 5.68E 01

1 132 6.24E 01 1.27E 02 4.51E 01 5.94E 03 1.41E 02 0.00E-01 1.03E 02
I 133 4.70E 02 6.85E 02 2.01E 02 1.25E 05 8.05E 02 0.00E-01 1.16E 02
I 134 3.27E 01 6.70E 01 2.38E 01 1.56E 03 7.49E 01 0.00E-01 6.9?E 01

I 135 1.37E 02 2.72E 02 9.93E 01 2.44E 04 3.04E 02 0.00E-01 9.86E 01
CS 134 1.42E 04 2.64E 04 2.67E 03 0.00E-01 6.81E 03 2.42E 03 7.19E 01
CS 136 1.73E 03 5.088 03 1.90E 03 0.09E-01 2.02E 13 4.14E 02 7.71E 01

CS 137 1.96E 04 2.30E 04 1.63E 03 0.00E-01 6.17E 03 2.50E 03 7.19E 01
CS 138 1.81E 01 2.94E 01 1.43E 01 0.00E-01 1.47E 01 2.29E 00 4.70E 01
BA 139 3.31E 01 2.20E-02 9.59E-01 0.00E-01 1.328-02 1.31F-02 2.10E 03
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TMEJi A.4-4 (amt'd)

SITE RIIATED DDSE COMIW.INP 17CIUt AIT
~ MRIX/l!R PER LCI/ML

INYNIP

NUCLIDE IGIE LIVER T DTTI ' lim q10 KirtIITI IIRC GI-ILI

BA 140 6.43E 03 6.43E 00 3.31E 02 0.00E-01 1.53E 00 3.95E 00 1.58E 03
BA 141 1.60E 01 1.09E-02 5.04E-01 0.00E-01 6.58E-03 6.66E-03 1.95E 02
In 142 6.92E 00 5.76E-03 3.41E-01 0.00E-01 3.31E-03 3.48E-03 2.86E 01

IA 140 7.94E-01 3.13E-01 0.0$E-02 0.00E-01 0.00E-01 0.00E-01 3.68E 03
LA 142 4.14E-01 1.52E-02 3.64E-01 0.00E-01 0.00E-01 0.00E-01 2.58E 03
QE 141 2.96E 00 1.81E 00 2.13E-01 0.00E-01 5.57E-01 0.00E-01 9.3E_Q]

CE 143 5.57E-01 3.69E 02 4.21E 02 0.00E-01 1.08E-01 0.00E-01 2.16E 03
CE 144 1.12E 02 4.59E 01 6.28E 00 0.00E-01 1.85E 01 0.00E-01 6.43E 03
PR 143 3.06E 00 1.14E 00 1.52E-01 0.00E-01 4.25E-01 0.00E-01 1.61E 03

PR 144 1.03E-02 3.99E-03 5.19E-04 0.00E-01 1.44E-03 0.00E-01 1.85E 02
10 147 2.08E 00 2.14E 00 1.31E-01 0.00E-01 8.24E-01 0.00E-01 1.35E 03
W 187 3.40E 01 2.36E 01 0.16E 00 0.00E-01 0.00E-01 0.00E-01 1.39E 03

NP 239 4.18E-01 3.74E-02 2.11E-02 0.00E-01 7.45E-02 0.00E-01 1.08E 03
Sb 124 0.05E 02 1.19E 01 2.49E 02 2.14E 00 0.00E-01 5.04E 02 2.48E 03
Sb 125 4.63E 02 4.40E 00 - 9.52E 01 5.79E-01 0.00E-01 2.90E 02 6.17E 02

O Co
Sb 126 3.03E 02 5.94E 00 1.09E 02 2.33E 00 0.00E-01 1.91E 02 3.14E 03

57 0.00E-01 4.33E 01 7.03E 01 0.00E-01 0.00E-01 0.00E-01 1.47E 02
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TWEAt A.5-1

IMm!ATlaN DDSE PNtAMcInt IU1 '111E OlIID, P1
3muwrR per uCuM

11- 3 1.12E 03 RU-103 6.628 05
C-14 3.59E 04 RU-105 9.95E 04
h 24 1.61E 04 RU-106 1.43E 07
P-32 2.60E 06 G 110M 5.48E 06
CR-51 1.70E 04 TE-125M 4.77E 05
MN-54 1.58E 06 S 127M 1.48E 06
M4-56 1.23E 05 TE-127 5.62E 04
FE-55 1.11E OF % 129M 1.76E 06
FE-59 1.27E 06 5 129 2.55E 04
CO-58 1.11E 06 TE-131M 3.08B 05
Co-60 7.07E 06 TE-131 2.05E 03
NI-63 8.21E 05 % 132 3.77E 05
NI-65 8.40E 04 I-130 1.85E 06
CU-64 3.678 04 I-131 1.62E 07
ZN-65 9.95E 05 I-132 . 94E 05
ZN-69 1.02E 04 I-133 3.85E 06
IR-83 4.74E 02 I-134 5.07E 04
1R-84 5.48E 02 I-135 7.92E 05
IR-85 2.53E 01 CS-134 1.01E 06
IG86 1.98E 05 CS-136 1.71E 05
h 88 5.62E 02 CS-137 9.07E 05
E 89 3.45E 02 CS-138 8.40E 02

g SR-89 2.16E 06 W 139 5.77E 04
SR-90 1.01E 08 In-140 1.74E 06
W 91 1.74E 05 1W-141 2.92E 03
SR-92 2.42E 05 W 142 1.64E 03
Y-90 2.68E 05 1A-140 2.26E 05
Y-91M 2.81E 03 IA-142 7.59E 04
Y-91 2.63E 06 CE-141 5.44E 05
Y-92 2.39E 05 CE-143 1.27E 05
Y-93 3.89E 05 CE-144 1.20E 07
ZR-95 2.23E 06 141-143 4.33E 05
ZR-97 3.51E 05 PR-144 1.57E 03
E 95 6.14E 05 D 147 3.28E 05
E 99 1.35E 05 W-187 9.10E 04
'IC-99M 4.81E 03 NP-239 6.40E 04
7C-101 5.85E 02

.
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TAltE A.5-2

IMIAIAT104 PA'11MAY PpIUt
MRIWYR PER LCI/M
ADULT (RI F/CIUtS)

LV'LTDE TOiE LIVER T TODY 'I11Yf0IQ KIrtfEY IAUG GI-IM
H 3 0.00E 01 1.26E 03 1.26E 03 1.26E 03 1.26E 03 1.26E 03 1.26E 03
C 14 1.82E 04 3.41E 03 3.41E 03 3.41E 03 3.41E 03 3.41E 03 3.41E 03
m 24 1.02r: 04 1.03 04 1.02E 04 1.02E 04 1.0?E 04 1.0?E 04 1.02E 04

P 32 1.32E 06 7.71E 04 5.01E 04 0.00E-01 0.00E-01 0.00E-01 8.64E 04
CR 51 0.00E 01 0.00E 01 1.00E 02 5.95E 01 2.28E 01 1.44E 04 3.32E 03
M1 54 0.00E 01 3.96E 04 6.30E 03 0.00Pc01 9.84E 03 1.40E 06 7.74E 04

M1 56 0.00E 01 1.24E 00 1.83E-01 0.00E-01 1.30E 00 9.44E 03 2.02E 04
PE 55 2.46E 04 1.70E 04 3.94E 03 0.00E-01 0.00E-01 7.21E 04 6.03E 03
PE 59 1.18E 04 2.78E 04 1.06E 04 _ 0.00E-01 0.00E-01 1.02E 06 1.JE_M

00 58 0.00E 01 1.58E 03 2.07E 03 0.00E-01 0.00E-01 9.28E 05 1.06E 05
00 60 0.00E 01 1.15E 04 1.48E 04 0.00E-01 0.00E-01 5.97E 06 2.85E 05
NI 63 4.32P 05 3.14E 04 1.45E 04 0.00E-01 0.00E-01 1.78E 05 1.34E 04

NI 65 1.54E 00 2.10E-01 9.12E-02 0.00E-01 0.00E-01 5.60E 03 1.23E 04
CU 64 0.00E 01 1.46E 00 6.15E-01 0.00E-01 4.62E 00 6.78E 03 4.90E 04
ZN 65 3.24E 04 1.03E 05 4.66E 04 0.00E-01 6.90E 04 8.64E 05 5.34E 04

ZN 69 3.38E-02 6.51E-02 4.52E-03 0.00E-01 4.22E-02 9.20E 02 1.63E 01
'

DR 83 0.00E-01 0.00E-01 2.41E 02 0.00E-01 0.00E-01 0.00E-01 2.32E 02
DR 84 0.00E-01 0.00E-01 3.13E 02 0.00E-01 0.00E-01 0.00E-0) 1.54E-03

BR 85 0.00E-01 0.00E-01 1.28E 01 0.00E-01 0.00E-01 0.00E-01 8.00E-15
RB 86 0.00E-01 1.35E 05 5.90E 04 0.00E-01 0.00E-01 0.00E-01 1.66E 04
RB 88 0.00E-01 3.87E 02 1.93E 02 0.00E-01 0.00E-01 0.30E-01 3.34E-09

RB 89 0.00E-01 2.56E 02 1.70E 02 0.00E-01 0.00E-01 0.00E-01 9.28E-12
SR 89 3.04E 05 0.00E-01 8.72E 03 0.00E-01 0.00E-01 1.40E 06 3.50E 05
SR 90 9.92E 07 0.00E-01 6.10E 06 0.00E-01 0.00E-01 9.60E 06 7.22E 05

SR 91 6.19E 01 0.00E-01 2.50E 00 0.00E-01 0.00E-01 3.65E 04 1.91E 05
SR 92 6.74E 00 0.00E-01 2.91E-01 0.00E-01 0.00E-01 1.65E 04 4.30E 04
Y 90 2.09E 03 0.00E-01 5.61E 01 0.00E-01 0.00E-01 1.70E 05 5.06LM

Y 91M 2.61E-01 0.00E-01 1.02E-02 0.0( 01 0.00E-01 1.92F 03 1.33E 00
Y 91 4.62E 05 0.00E-01 1.24E 04 0.00E-01 0.00E-01 1.7t' 06 3.85E OS
y 92 1.03E 01 0.00E-01 3.02E-01 0.00E-01 0.00E-01 1.57E 04 7.35E 04
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TAlfJ! A.5-2 (amt.'d)

INHAIATICt1 PA'11MAY PpIm
MRfWYR PER UCI/M
ADULT (RI F/CIUG)

MKLIDE ICE LIV!71 T 1G7/ 'lifYROID KIrtEY __ IDU GT-TL1

Y 93 9.44E 01 0.00E-01 2.61E 00 0.00E-01 0.00E-01 4.85E 04 4.22E 05
ER 95 1.07E 05 3.44E 04 2.33E 04 0.00E-01 5.42E 04 1.77E 06 1.50E 05
JR 97 9.68C.01 1.96E 01 9.04E 00 0.00E-01 2.97E 01 7.87E 04 5.23E 0,5

ND 95 1.41E 04 7.82E 03 4.21E 03 0.00E-01 7.74E 03 5.05E 05 1.04E 05
M3 99 0.00E-01 1.21E 02 2.30E 01 0.00E-01 2.91E 02 9.12E 04 2.98E 05

.

|1C 99M 1.03E-03 2.91E-03 3.700-02 0 00E-01 4.42E-02 7.64E 02 4.16E 03

TC 101 4.18E-05 6.02E-05 5.90E-04 0.00E-01 1.08E-03 3.99E 02 1.09E-11
RU 103 1.53E 03 0.00E-01 6.58E 02 0.00E-01 5.83E 03 5.05E 05 1.10E 05
RU 105 7.90E-01 0.00E-01 3.11E-01 0.00E-01 1.02E 00 1.10E 04 4.82E 04

RU 106 6.91E 04 0.00E-01 8.72E 03 0.00E-01 1.34E 05 9.36E 06 9.12E 05
AG 110M 1.08E 04 1.00E 04 5.94E 03 0.00E-01 1.97E 04 4.63E 06 3.02E 05
TE 125M 3.42E 03 1.58E 03 4.67E 02 1.05E 03 1.24E 04 3.14E 05 7.06E 04

TE 127M 1.?;E 04 5.77E 03 1.57E 03 3.29E 03 4.58E 04 9.60E 05 1.50E 05
TE 127 1.40E 00 6.42E-01 3.10E-01 1.06E 00 5.10E 00 6.51E 03 5.74E 04
TE 129M 9.76E 03 4.67E 03 1.58E 03 3.44E 03 3.66E 04 1.16E 06 3.83B 35

O TE 129 4.98E-02 2.39E-02 1.24E-02 3.90E-02 1.87E-01 1.94E 03 1.57E 02
TE 131M 6.99E 01 4.36E 01 2.90E 01 5.50E 01 3.09E 02 1.46E 05 5.56E 05
TT 131 1.11E-02 5.95E-03 3.59E-03 9.36E-02 4.370-02 1.39E-03 1.84E 01

TE 132 2.60E 02 2.15E 02 1.62E 02 1.90E 02 1.46E 03 2.88E 05 5.10E 05
I 139 4.58E 03 1.34E 04 5.28E 03 1.14E 06 2.09E 04 0.00E-01 7.69E 05
I 131 2.52E 04 3.58E 04 2.05E 04 1.19E 07 6.13E 04 0.00E-01 6.28E 03

1 132 1.16E 03 3.26E 03 1.16E 03 1.14E 05 5.18E 03 U.00E-01 4.06E 02
I 133 8.64E 03 1.48E 04 4.52E 03 2.15E 06 2.58E 04 0.00E-01 8.88E 03
I 134 6.44E 02 1.73E 03 6.15E 02 2.98E 04 2.75E 03 0.00E-01 1.01E 00

I 13; 2.68E 03 6.98E 03 2.57E 03 4.48E 05 1.11E 04 0.00E-01 5.25E 03
CS 134 3.73E 05 8.48E 05 7.28E 05 0.00E-01 2.87E 05 9.76E 04 1.04E 04
CS 136 3.90E 04 1.46E 05 1.10E 05 0.00E-01 8.56E 04 1.20E 04 1,17E 04

CS 137 4.78E 05 6.21E 05 4.20E 05 0.00E-01 2.22E 05 7.52E 04 8.40E 03
CS 138 3.31E 02 6.21E 02 3.24E 02 0.00E-01 4.80E 02 4.86E 01 1.86E-03
RA 139 9.36E-01 6.66E-04 2.74E-02 0.00E-01 6.22E-04 3.76E 03 8.96E 02
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TAIEJC A.5-2 (cxnt.'d)

ItalAIAT101 PA'11MAY PKIUlMUWYR PIR LCI/M
AIXJLT (RI F/cluG)

lit.CI.1DE IOIE LIVIF T K0Y 'IlfYRDID KIENEY IDG GI-ILI

DA 140 3.90E 04 4.90E 01 2.57E 03 0.00E-01 1.67E 01 1.27E 06 2.18E 05
BA 141 1.00E-01 7.53E-05 3.36E-03 0.00E-01 7.00E-05 1.94E 03 1.16E-07
IW 142 2.6E-02 2.70E-05 1.66"-03 0.00E-01 2.293-05 1.19E 03 1.57E-16

LA 140 3.44E 02 1.74E 02 4.58E 01 0.00E-01 0.00E-01 1.36E 05 4.58E 05
LA 142 6.83E-01 3.10E-01 7.72E-02 0.00E-01 0.00E-01 6.33E 03 2.11E 03
CE 141 1.998 04 1.35E 04 1.53E 03 0.00E-01 6.2iB 03 3.62E 05 1.20E 05

_

CE 143 1.86E 02 1.38E 02 1.53E 01 0.00E-01 6.08E 01 7.98E 04 2.26E 05
CE 144 3.43E 06 1.43E 06 1.84E 05 0.00E-01 8.48E 05 7.78E 06 8.16E 05
IR 143 9s36f 03 3.755 03 4.64E 02 0.00E-01 2.16E 03 2.81E 05 2.00E 05

PR 144 3.10E-02 1.25E-02 1.53E-03 0.00E-01 7.05E-03 1.02E 03 2.15E-08
hu 147 5.27E 03 6.10E 03 3.65E 02 0.00E-01 3.56E 03 2.21E 05 1.73E 05
W 187 8.48E 00 7.08E 00 2.48E 00 0.00E-01 0.00E-01 2.90E 04 1.55E 05

NP 239 2.30E 02 2.26E 01 1.24E 01 0.00E-01 7.00E 01 3.76E 04 1.19E 05

0

.
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TNRJt A.5-3

1NHAIATICN PA'11MAY Fplm
MR m/YR PER UCI/M
TEEN (F { FALW.)

NUCLIDE DONE LIVER T BODY T.NROID KIONEY 112 0 GI-ILI

H 3 0.00E-01 1.27E 03 1.27E 03 1.27E 03 1.27E 03 1.27E 03 1.27E 03
C 14 2.60E 04 4.87E 03 4.87E 03 4.87E 03 4.87E 03 4.87E 03 4.87E 03
NA 24 1.38E 04 1.38E 04 1.30E 04 1.38E 04 1.38E 04 1.38E 04 1.38E 04

P 32 1.89E 06 1.10E 05 7.16E 04 0.00E-01 0.00E-01 0.00E-01 9.28E 04
CR 51 0.00E-01 0.00E-01 1.35E 02 7.50E 01 3.07E 01 2.10E 04 3.00E 03
MN 54 0.00E-01 5.11E 04 8.40E 03 0.00E-01 1.27E 04 1.98E C6 6.68E 04

MN 56 0.00E-01 1.70E 00 2.52E-01 0.00E-01 1.79E 00 1.53E 04 5.74E 04
FE 55 3.34E 04 2.38E 04 5.54E 03 0.00E-01 0.00E-01 1.24E 05 6.39E 03
fE 59 1.59E 04 3.70E 04 1.43E 04 0.00E-01 0.00E-01 1.53E 06 1.78E 05

00 58 0.00E-01 2.07E 03 2.78E 03 0.00E-01 0.00E-01 1.34E 06 9.52E 04
CO 60 0-00E-01 1.51E 04 1.98E 04 0.00E-01 0.00E-01 8.72E 06 2.590 05
NT 63 5.80E 05 4.34E 04 1.98E 04 0.00E-01 0.00E-01 3.07E 05 1.42E 04

NI 65 2.18E 00 2.93E-01 1.27E-01 0.00E-01 0.00E-01 9.36E 03 3.67E 04
CU 64 0.00E-01 2.03E 00 8.48E-01 0.00E-01 6.41E 00 1.11E 04 6.14E 04
ZN 65 3.86E 04 1.34E 05 6.24E 04 0.00E-01 8.64E 04 1.24E 06 4.66E 04

ZN 69 4.83E-02 9.20E-02 6.46E-03 0.00E-C1 6.02E-02 1.58E 03 2.85E 02
BR 83 0.00E-01 0.00E-01 3.44E 02 0.00E-01 0.00E-01 0.00E-01 8.00E-15
BR 84 0.00E-01 0.00E-01 4,33E 02 0.00E-01 0.00E-01 0.00E-01 8.00E-15

BR 85 0.00E-01 0.00E-01 1.83E 01 0.00E-01 0.00E-01 0.00E-01 8.00E-15
RB 86 0.00E-01 1.90E 05 8.40E 04 0.00E-01 0.00E-01 0.00E-01 1.77E 04
RB 88 0.00E-01 5.46E 02 2.72E 02 0.00E-01 0.00E-01 0.00E-01 2.92E-05

RB 89 0.00E-01 3.52E 02 2.33E 02 0.00E-01 0.00E-01 0.00E-01 3.38E-07
SR 89 4.34E 05 0.00E-01 1.25E 04 0.00E-01 0.00E-01 2.42E 06 3.71E 05
FR 90 1.08E 08 0.00E-01 6.68E 06 0.00E-01 0.00E-01 1.65E 07 7.65E 05

SR 91 8.80E 01 0.00E-01 3.51E OC 0.00E-01 0.00E-01 6.07E 04 2.59E 05
SR 92 9.52E 00 0.00E-01 4.06E-01 0.00E-01 0.00E-01 2.74E 04 1.19E 05
Y 90 2.98E 03 0.00E-01 8.00E 01 0.00E-01 0.00E-01 2.93E 05 5.59E 05

Y 91M 3.70E-01 0.00E-01 1.42E-02 0.00E-01 0.00E-01 3.20E 03 3.02E 01
Y 91 6.61E 05 0.00E-01 1.77E 04 0.00E-01 0.00E-01 2.94E 06 4.09E 05
Y 92 1.47E 01 0.00E-01 4.29E-01 0.00E-01 0.00E-01 2.68E 04 1,65E 05
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' DURE A.5-3 (cont'd)

INIAIATIW PRI1MAY FJpIm
MRIN/YR PER UCI/M"

TEEN (RI FAC'IORS)

NUCLIDE DONE 1IVER T Dol # 111YROID KIDNEY _IRC GT-ILI

Y 93 1.35E 02 0.00E-01 3.72E 00 0.00E-01 0.00E-01 8.32E 04 5.79E 05
ZR 95 1.46E 05 4.58E 04 3.15E 04 0.00E-01 6.74E 04 2.69E 06 1.49E 05
ZR 97 1.38E 02 2.72E 01 1.26E 01 0.00E-01 4.12E 01 1.30E 05 6.30E 05

NB 95 1.86E 04 1.03E 04 5.66E 03 0.00E-01 1.00E 04 7.51E 05 9.68E 04
MD 99 0.00E-01 1.69E 02 3.22E 01 0.00E-01 4.11E 02 1.54E 05 2.69E 05
1C 99M 1.38E-03 3,86E-03 4.99E-02 0.00E-01 5.76E-02 1.15E 03 6.13E 03

TC 101 5.92E-05 8.40E-05 8.24E-04 0.00E-01 1.52E-03 6.67E 02 8.72E-07
RU 103 2 10E 03 0.00E-01 8.96E 02 0.00E-01 7.43E 03 7.83E 05 1.09E 05
RU 105 1.12E 00 0.00E-01 4.34E-01 0.00E-01 1.41E 00 1.82E 04 9 n4E 04

RU If 6 9.84E 04 0.00E-01 1.24E 04 0.00E-01 1.90E 05 1.61E 07 9.60E 05
AG 110M 1.38E 04 1.31E 04 7.99E 03 0.00E-01 2.50E 04 6.75E 06 2.71F 05
TE 125M 4.88E 03 2.24E 03 6,74E 02 1.40E 03 0.00E-01 5.36E 05 7.50E 04

TE 127M 1.80E 04 8.16E 03 2.18E 03 4.38E 03 6.54E 04 1.66E 06 1.59E 05
TE 127 2.01E 00 9.12E-01 4.42E-01 1.42E 00 7.28E 00 1.12E 04 8.08E 01
IE 129M 1.39E 04 6.58E 03 2.25E 03 4.58E 03 5.19E 04 1.98E 06 4.05E 05

TE 129 7.10E-02 3.38E-02 1.76E-02 5.18E-02 2.66E-01 3.30E 03 1.62E 03
TE 131M 9.84E 01 6.01E 01 4.20E 01 7.25E 01 4.39E 02 2.38E 05 6.21E 05
TE 131 1.58E-02 8.32E-03 5.04E-03 1.24E-02 6.18E-02 2.34D 03 1.51E 01

TE 133 3.60E 02 2.90E 02 2.19E 02 2.46E 02 1.95E 03 4.49E 05 4.63E 05
I 130 6.24E 03 1.79E 04 7.17E 03 1.49E 06 2.75E 04 0.00E-01 9.12E 03
I 131 3.54E 04 4.91E 04 2.64E 04 1.46E 07 8.40E 04 0.00E-01 6.49E 03

I 132 1.59E 03 4.38E 03 1.58E 03 1.51E 05 6.92E 03 0.00E-01 1.2?E 03
I 133 1.22E 04 2.05E 04 6.22E 03 2.92E 06 3.59E 04 0.00E-01 1.03E 04
I 134 8.88E 02 2.32E 03 8.40E 02 3.95E 04 3.66E 03 0.00E-01 2.04E 01

I 135 3.70E 03 9.44E 03 3.49E 03 6.21E 05 1.49E 04 0.00E-01 6.95E 03
CS 134 5.02E 05 1.13E 06 5.49E 05 0.00E-01 3.75E 05 1.46E 05 9.76E 03
CS 136 5.15E 04 1 94E 05 1.37E 05 0.00E-01 1.10E 05 1.78E 04 1.09E 04

CS 137 6.70E 05 8.48E 05 3.11E 05 0.00E-01 3.04E 05 1.21E 05 8.48E 03
CS 138 4.66E 02 8.56E 02 4.46E 02 0.00E-01 6.62E 02 7.87E 01 2.70E-01
BA 139 1.34E 00 9.44E-04 3.90E-02 0.00E-01 8.88E-04 6.46E 03 6.45E 03
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'INIJC A.5-3 (et.'d)

O - - -
h 6 PER UCI
Ti2N (RI F1CIG S)

NUCLTDE IENE LTVER T KOY 'nIYROID KIINEY IUtG GI-ILI

BA 140 5.47E 04 6.70E 01 3.52E 03 0.00E-01 2.28E 01 2.03E 06 2.29E 05
BA 141 1.42E-01 1.06E-04 4.74E-03 0.00E-01 9.84E-05 3.29E 03 7.46E-04
BA 142 3.70E-02 3.70E-05 2.27E-03 0.00E-01 3.14E-05 1.91E 03 4.79E-10

LA 140 4.79E 02 2.36E 02 6.26E 01 0.00E-01 0.00E-01 2.14E 05 4.87E 05
IA 142 9.60E-01 4.25E-01 1.06E-01 0.00E-01 0.00E-01 1.02E 04 1.20E 04
CE 141 2.84E 04 1.90E 04 2.17E 03 0.00E-01 8.88E 03 6.14E 05 1.26E 05

CE 143 2.66E 02 1.94E 02 2.16E 01 0.00E-01 8.64E 01 1.30E 05 2.55E 05
CE 144 4.893 06- 2.02E 06 2.62E 05 0.00E-01 1.21E 06 1.34E 07 8.64E 05
PR 143 1.34E 04 5.31E 03 6.62E 02 0.00E-01- 3.09E 03 4.83E 05 2.14E 05

PR 144 4.30E-02 1.76E-02 2.18E-03 0.00E-01 1.01E-02 1.75E 03 2.35E-04
ND 147 ' 86E 03 8.56E 03 5.13E 02 0.00E-01 5.02E 03 3.72E 05 1.82E 05<

W 187 1.20E 01 9.76E 00 3.43E 00 0.00E-01 0.00E-01 4.74E 04 1.77E 05

NP 239 3.38E 02 3.19E 01 1.77E 01 0.00E-01 1.00E 02 6.49E 04 1.32E 05

i O
!

|
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TMYE A.5-4

INHAIATICN PA11MAY Fplm
MRD4/YR PER LCI/M
OIIID (RI FICImS)

NLCLIDE In JE LIVER T TODY 'IHYROID KIDNEY IAN3 GI-IJJ

H 3 0.00E-01 1.12E 03 1.12E 03 1.12E 03 1.12E 03 1.12E 03 1.12E 03
C 14 3.59E 04 6.73E 03 6.73E 03 6.73E 03 6.73E 03 6.73E 03 6.73E 03
NA 24 1.61E 04 1.61E 04 1.61E 04 1.61E 04 1.61E 04 1.61E 04 1.61E 04

P 32 2.60E 06 1.14E 05 9.88E 04 0.00E-01 0.00E-01 0.00E-01 4.22E 04
CR 51 0.00E-01 0.00E-01 1.54E 02 0.00E-01 2.43E 01 1.70E 04 1.08E 03
MN 54 0.00E-01 4.29E 04 9.51E 03 0 20E-01 1.00E 04 1.58E 06 2.29E 04

F94 56 0.00E-01 1.66E 00 3.12E-01 0.00E-01 1.67E 00 1.31E 04 1.23E 05
FE 55 4.74E 04 2.52E 04 7.77E 03 0.00E-01 0.00E-01 1.11E 05 2.87E 03
FE 59 2.07E 04 3.34E 04 1.67E 04 0.00E-01 0.00E-01 1.27E 06 7.07E 04

00 58 0.00E-01 1.77E 03 3.16E 03 0.00E-01 0.00E-01 1.11E 06 3.44E 04
00 60 0.00E-G1 1.31E 04 2.26E 04 0.00E-01 0.00E-01 7.C7E 06 9.62E 04
NI 63 8.21E 05 4.63E 04 2.80E 04 0.00E-01 0.00E-01 2.75E 05 6.33E 03

NI 65 2.99E 00 2.96E-01 1.64E-01 0.00E-01 0.00E-01 8.1BE 03 8.40E 04
CU 64 0.00E-01 1.99E 00 1.07E 00 0.00E-01 6.03E 00 9.58E 03 3.67E 04
ZN 65 4.26E 04 1.13E 05 7.03E 04 0.00E-01 7.14E 04 9.95E 05 1.63E 04

O ZN 69 6.70E-02 9.66E-02 8.92E-03 0.00E-01 5.85E-02 1.42E 03 1.02E 04
BR 83 0.00E-01 0.00E-01 4.74E 02 0.00E-01 0.00E-01 0.00E-01 3.70E-15
BR 84 0.00E-01 0.00E-01 5.48E 02 0.00E-01 0.00E-01 0.00E-01 3.70E-15

BR 85 0.00E-01 0.00E-01 2.53E 01 0.00E-01 0.00E-01 0.00E-01 3.70E-15
RB 86 0.00E-01 1.98E 05 1.14E 05 0.00E-01 0.00E-01 0.00E-01 7.99E 03
RB 88 0.00E-01 5.62E 02 3.66E 02 0.00E-01 0.00E-01 0.00E-01 1.72E 01

RB 89 0.00E-01 3.45E 02 2.90E 02 0.00E-01 0.00E-01 0:00E-01 1.89E 00
SR 89 5.99E 05 0.00E-01 1.72E 04 0.00E-01 0.00E-01 2.16E 06 1.67E 05
SR 90 1.01E 08 0.00E-01 6.44E 06 0.00E-01 0.00E-01 1,48E 07 3.43E 05

SR 91 1.21E 02 0.00E-01 4.95E 00 0.00E-01 0.00E-01 5.33E 04 1.74E 05
SR 92 1.31E 01 0.00E-01 5.25E-01 0.00E-01 0.00a-01 2.40E 04' 2.42E 05
Y 90 4.11E 03 0.00E-01 1.11E 02 0.00E-01 0.00E-01 2.62E 05 2.68E 05

Y 91M 5.07E-01 0.00E-01 1.84E-02 0.00E-01 0.00E-01 2.81E 03 1.72E 03
Y 91 9.14E 05 0.00E-01 2.44E 04 0.00E-01 0.00E-01 2.63E 06 1.84E 05
Y 92 2.04E 01 0.00E-01 5.81E-01 0.00E-01 0.00E-01 2.39E 04 2.39E 05
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17dIJC A.5-4 (cont'd)

INHAIATION PKHMAY FpOR
MRDUYR PER UCI/M'

CHIID (RI FAC7mS)

NUCLIDE ITNE LIVER T DODY 'HOTOID KIDNEY IIRG GI-Lil

Y 93 1.86E 02 0.00E-01 5.11E 00 0.00E-01 0.00E-01 7.44E 04 3.89E 05
ZR 95 1.90E 05 4.18E 04 3.70E 04 0.00E-01 5.96E 04 2.23E 06 6.11E 04
ZR 97 1.88E 02 2.72E 01 1.60E 01 0.00E-01 3.88E 01 1.13E 05 3.51E 05

NB 95 2.35E 04 9.18E 03 6.55E 03 0.00E-01 8.62E 03 6.14E 05 3.70E 04
MD 99 0.00E-01 1.72E 02 4.25E 01 0 00E-01 3.92E 02 1.35E 05 1.27E 05
TC 99M 1.78E-03 3.48E-03 5.77E-02 0.00E-01 5.07E-02 2,3)E 02 4.81E 03

TC 101 8.10E-05 8.51E-05 1.08E-03 0.00E-01 1.45E-03 5.858 02 1.63E 01
RU 103 2.79E 03 0.00E-01 1.07E 03 0.00E-01 7.03E 03 6.62E 05 4.48E 04
RU 105 1.53E 00 0.00E-01 5.55E-01 0.00E-01 1.34E 00 1.59E 04 9.95F QA

RU 106 1.36E 05 0.00E-01 1.69E 04 0.00E-01 1.84E 05 1.43E 07 4.29E 05
AG 110M 1.69E 04 1.14E 04 9.14E 03 0.00E-01 2.12E 04 5.48E 06 1.00E 05
7E 125M 6.73E 03 2.33E 03 9.14E 02 1.92E 03 0.00E-01 4.77E 05 3.38E 04

TE 127M 2.49E 04 8.55E 03 3.02E 03 6.07E 03 6.36E 04 1.48E 06 7 ?4E 04
TE 127 2.77E 00 9.51E 01 6.10E 01 1.96E 00 7.07E 00 1.00E 04 5 _E 04
TE 129M 1.92E 04 6.85E 03 3.04E 03 6.33E 03 5.03E 04 1.76E 06 1.m4g_Q2

| (''} TE 129 9.77E-02 3.50E-02 2.38E-02 7.14E-02 2.57E-01 2.93E 03 2.55E 04
\m / TE 131M 1.34E 02 5.92E 01 5.07E 01 9.77E 01 4.00E 02 2.06E 05 3.08E 05

TE 131 2.17E-02 8.44E-03 6.59E-03 1.70E-02 5.88E-02 2.05E 03 1.33E 03

TE 132 4.81E 02 2.72E 02 2.63E 02 3.17E 02 1.77E 03 3.77E 05 1.38E 05
I 130 8.18E 03 1.64E 04 8.44E 03 1.85E 06 2.45E 04 0.00E-01 5.11E 03
I 131 4.81E 04 4.81E 04 2.73E 04 1.62E 07 7.88E 04 0.00E-01 2.84E 03

I 132 2.12E 03 4.07E 03 1.88E 03 1.94E 05 6.25E 03 0.00E-01 3.20E 03
I 133 1.66E 04 2.03E 04 7.70E 03 3.85E 06 3.38E 04 0.00E-01 5.48E 03
I 134 1.17E 03 2.16E 03 9.95E 02 5.07E 04 3.30E 03 0.00E-01 9.55E 02

I 135 4.92E 03 8.73E 03 4.14L 03 7.92E 05 1.34E 04 0.00E-01 4.44E 03
CS 134 6.51E 05 1.01E 06 2.25E 05 0.00E-01 3.30E 05 1.21E 05 3.85E 03
CS 136 6.518 04 1.71E 05 1.16E 05 0.00E-01 9.55E 04 1.45E 04 4.18E 03

CS 137 9.07E 05 8.25E 05 1.28E 05 0.00E-01 2.82E 05 1.04E 05 3.62E 03
CS 138 6.33E 02 8.40E 02 5.55E 02 0.00E-01 6.22E 02 6.81E 01 2.70E 02
BA 139 1.84E 00 9.84E-04 5.36E-02 0.00E-01 8.62E-04 5.77E 03 5.77E 04
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TMIE A.5-4 (ctnt'd)

nam 1ATim PAD &&Y m
MRIM/YR PER LCI
OIIID (RI FACIORS)

NUCLIDE IDE LIVER T BJDY '1HYROID KIDNEY IIRG GI-ILI

BA 140 7.40E 04 6.48E 01 4.33E 03 0.00E-01 2.11E 01 1.74E 06 1.02E 05
BA 141 1.96E-01 1.09E-04 6.36E-03 0.00E-01 9.47E-05 2.92E 03 2.75E 02
BA 142 4,99E-02 3.60E-05 2.79E-03 0.00E-01 2.91E-05 1.64E 03 2.74E 00

LA 140 6.44E 02 2.2SE 02 7.55E 01 0.00E-01 0.00E-01 1.83E 05 2.26E 05
LA 142 1.29E 00 4.11E-01 1.29E-01 0.00E-01. 0.00E-01 8.70E 03 7.59E 04
CE 141 3.92E 04 1.95E 04 2.90E 03 0.00E-01 8.55E 03 5.44E 05 5.66E 04

CE 143 3.66E 02 1.99E 02 2.87E 01 0.00E-01 8.36E 01 1.15E 05 1.27E 05
CE 144 6.77E 06 2.12E 06 3.61E 05 0.00E-01 1.17E 06 1.20E 07 3.89E 05
PR 143 1.85E 04 5.55E 03 9.14E 02 0.00E-01 3.00E 03 4.33E 05 9.73E 04

PR 144 5.96E-02 1.85E-02 3.00E-03 0.00E-01 9.77E-03 1.57E 03 1.97E 02
ND 147 1.08E 04 8.73E 03 6.81E 02 0.00E-01 4.81E 03 3.28E 05 8.21E 04
W 187 1.63E 01 9.66E 00 4.33E 00 0.00E-01 0.00E-01 4.11E 04 9.10E 04

NP 239 4.66E 02 3.34E 01 2.35E 01 0.00E-01 9.73E 01 5.81E 04 6.40E 04

O
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'I E E A 5-5

INHAIATICN PA'11MAY FJp1m
'

MREN/YR PIR UCI/M-
INFA!C' (RI F/CIORS}

NUC'LIDE BONE LIVER T BODY 'IHYROID KIDNEY 11JPG GI-ILI

H 3 0.00E-01 6.47E 02 6.47E 02 6.47E 02 6.47E 02 6.47E 02 6.47E 02
C 14 2.65E 04 5,31E 03 5.31E 03 5.31E 03 5.31E 03 5.31E 03 5.31E 03
NA 24 1.06E 04 1.06E 04 1,06E 04 1.06E 04 1.06E 04 1.06E 04 1.06E 04

P 32 2.03E 06 1.12E 05 7.74E 04 0.00E-01 0.00E-01 0.00E-01 1.61E 04
CR 51 0.00E-01 0.00E-01 8.95E 01 5.75E 01 1.32E 01 1.28E 04 3.57E 02
MN 54 0.00E-01 2.53E 04 4.98E 03 0.00E-01 4.98E 03 1.00E 06 7.065_Q3

MN 56 0.00E-01 1.54E 00 2.21E-01 0.00E-01 1.10E 00 1.25E 04 7.17E 04
FE 55 1.97E 04 1.17E 04 3.33E 03 0.00E-01 0.00E-01 8.69E 04 1.09E 03
PE 59 1.36E 04 2.35E 04 9.48E 03 0.00E-01 0.00E-01 1.02E 06 2.48E 04

00 58 0.00E-01 1.22E 03 1.82E 03 0.00c-01 0.00E-01 7.77E 05 1.11E 04
00 60 0.00E-01 8.02E 03 1.18E 04 0.00E-01 0.00E-01 4.51E 06 3.19E 04
NI 63 3.39E 05 2.04E 04 1.16E 04 0.00E-01 0.00E-01 2.09E 05 2.42E 03

NI 65 2.39E 00 2.84E-01 1.23E-01 0.00E-01 0.00E-01 8.12E 03 5.01E 04
CU 64 0,00E-01 1.88E 00 7.74E-01 0.00E-01 3.98E 00 9.30E 03 1.50E 04
ZN 65 1.93E 04 6.26E 04 3.11E 04 0.00E-01 3.25E 04 6.47E 05' 5.14E 04

EN 69 5.39E-02 9.67E-02 7.18E-03 0.00E-01 4.02E-02 1.47E 03 1.32E 04
DR 83 0.00E-01 0.00E-01 3.81E 02 0.00E-01 0.00E-01 0.00E-01 1.40E-15
BR 84 0.00E-01 0.00E-01 4.00E 02 0.00E-01 0.00E-01 0.00E-01 1.40E-15

BR 85 0.00E-01 0.00E-01 2.04E 01 0.00E-01 0.00E-01 C.00E-01 1.40E-15
RB 86 0.00E-01 1.90E 05 0.82E 04 0.00E-01 0.00E-01 0.00E-01 3.04E 03
EP 88 0.00E-01 5.57E 02 2.87E 02 0.00E-01 0.00E-01 0.00E-01 3.39E 02

RB 89 0.00E-01 3.21E 02 2.06E 02 0.00E-01 0.00E-01 0.00E-01 6.82E 01
SR 89 3.98E 05 0.00E-01 1.14E 04 0.00E-01 0.00E-01 2.03E 06 6.40E 04
SR 90 4.09E 07 0.00E-01 2.59E 06 0.00E-01 0.00E-01 1.12E 07 1,31E 05

SR 91- 9.56E 01 0.00E-01 3.46E 00 0.00E-01 0.00E-01 5.26E 04 7.34E 04
SR. 92 1.05E 01 0.00E-01 -3.91E-01 0.00E-01 0.00E-01 2.38E 04 1.40E 05
Y 90 3.29E 03 0.00E-01 8.82E 01 0.00E-01 0.00E-01 2.69E 05 1.04E 05

Y 9U4 4.07E-01 0.00E-01 1.39E-02 0.00E-01 0.00E-01 2.79E 03 2.35E 03
Y 19 1 5.88E 05 0.00E-01 1.57E 04 0.00E-01 0.00E-01 2.45E 06 7.03E 04
Y 92 1.64E 01 0.00E-01 4.61E-01 0.00E-01 0.00E-01 2.45E 04 1.27E 05
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17MYE A.5-5 (cont'd)

INHALATION PA711WAY 13

MRLWYR PER UCI
INFANT (RI FACImS)

NUCLIDE PIM; LIVER T DODY imit01D KIDNFY IIRG GT-Ill

Y 93 1.50E 02 0.00E-01 4.07E 00 0.00E-01 0.00E-01 7.64E 04 1.67E 05
ZR 95 1.15E 05 2.793 04 2.03E 04 0.00E-01 3.11E 04 1.75E 06 2.17E 04
ZR 97 1.50E 02 2.56E 01 1.17E 01 0.00E-01 2.59E 01 1.10E 05 1.40E 05

NB 95 1.57E 04 6.43E 03 3.78E 03 0.00E-01 4.72E 03 4.79E 05 1.27E 04
MD 99 0.00E-01 1.65E 02 3.23E 01 0.00E-01 2.65E 02 1.35E 05 4.87E 04
TC 99M 1.40E-04 2.88E-03 3.72E-02 0.00E-01 3.11E-02 8.11E 02 2.03E 03

TC 101 6.51E-05 8.23E-05 8.12E-04 0.00E-01 9.79E-04 5.84E 02 8.44E 02
RU 103 2.02E 03 0. 00E-01 6.79E 02 0.00E-01 4.24E 03 5.52E 05 1.61E 04
FU 105 1.22E 00 0.00E-01 4.10E-01 0.00E-01 8.99E-01 1.57E 04 4.84E 04

RU 106 8.68E 04 0.00E-01 1.09E 04 0.00E-01 1.07E 05 1.16E 07 1.64E 05
AG 110M 9.98E 03 7.22E 03 5.00E 03 0.00E-01 1.09E 04 3.67E 06 3.30E 04
iT 125M 4.76E 03 1.99E 03 6.58E 02 1.62E 03 0.00E-01 4.'7E 05 1.29E 04

TE 127M 1.67E 04 6.90E 03 2.07E 03 4.87E 03 3.75E 04 1.31E 06 2.73E 04
TE 127 2.23E 00 9.53E-01 4.89E-01 1.85E 00 4.86E 00 1.03E 04 2.44E 04
TE 129M 1.41E 04 6.09E 03 2.23E 03 5.47E 03 3.18E 04 1.68E 06 6.90E 04

() TE 129 7.88E-02 3.47E-02 1.88E-02 6.75E-02 1.75E-01 3.00E 03 2.63E 04
TE 131M 1.07E 02 5.50E 01 3.63E 01 8.93E 01 2.65E 02 1.99E 05 1.19E 05
TT 131 1.74E-02 8.22E-03 5.00E-03 1.58E-02 3.99E-02 2.06E 03 8.22E 03

TE 132 3.72E 02 2.37E 02 1.76E 02 2.79E 02 1.03E 03 3.40E 05 4.41E 04
I 130 6.36E 03 1.39E 04 5.57E 03 1.60E 06 1.53E 04 0.00E-01 1.99E 03
I 131 3.79E 04 4.44E 04 1.96E 04 1.48E 07 5.18E 04 0.00E-01 1.06E 03

I 132 1.69E 03 3.54E 03- 1.26E 03 1.69E 05 3.95E 03 0.00E-01 1.90E 03
I 133 1.32E 04 1.92E 04 5.60E 03 3.56E 06 2.24E 04 0.00E-01 2.16E 03
I 134 9.21E 02 1.88E 03 6.65E 02 4.45E 04 2.09E 03 0.00E-01 1.29E 0]

I 135 3.86E 03 7.60E 03 2.77E 03 6.96E 05 8.47E 03 0.00E-01 1.83E 03
CS 134 3.96E 05 7.03E 05 7.45E 04 0.00E-01 1.90E 05 7.97E 04 1.33E 03
CS 136 4.83E 04 1.35E 05 5.29E 04 0.00E-01 5.64E 04 1.18E 04 1.43E 03

CS 137 5.49E 05 6.12E 05 4.55E 04 0.00E-01 1.72E 05 7.13E 04 1.33E 03
CS 138 5.05E 02 7.81E 02 3.98E 02 0.00E-01 4.10E 02 6.54E 01 8.76E 02
BA 139 1.48E 00 9.84E-04 4.30E-02 0.00E-01 5.92E-04 5.95E 03 5.10E 04
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p TAIER A.5-5 (cont'd)
(

IN!!AIATICN PA7WAY Pp
MRD4/YR PER UCI/W
INFANT (RI FICImS)

NUCLIDE 1YNE LIVER T DODY 'nn7t01D KIMEY IRC GI-LLI

BA 140 5.60E 04 5.60E 01- 2.90E 03 0.00E-01 1.34E 01 1.60E 00 3.84E 04
In 141 1.57E-01 1.08E-04 4.97E-03 0.00E-01 6.50E-05 2.97E 03 4.75E 03
BA 142 3.98E-02 3.30E-05 1.96E-03 0.00E-01 1.90E-05 1.55E 03 6.93E 02

LA 140 5 05E 02 2.00E 02 5.15E 01 0. 00E- 01 0.00E-01 1.68E 05 8.48E 04
LA 142 1.03E 00 3.77E-01 9.04E-02 0.00E-01 0.00E-01 8.22E 03 5.95E 04
CE 141 2.77E 04 1.67E 04 1.99E 03 0.00E-01 5.25E 03 5.17E 05 2.16E 04

CE 14; 2.93E 02 1.93c 02 2.21E 01 0.00E-01 5.64E 01 1.16E 05 4.97E 04
CE 141 3.19E 06 1.21E i.5 1.76E 05 0.00E-01 5.38E 05 9.84E 06 1.48E 05
PR 143 1.40E 04 5.24E 03 6.99E 02 0.00E-01 1.97E 03 4.33E 05 3.72E 04

PR 144 4.79E-02 1.85E-02 2.41E-03 0.00E-01 6.72E-03 1.61E 03 4.28E 03
ND 147 7.94E 03 8.13E 03 5.00E 02 0.00E-01 3.15E 03 3.22E 05 3.12E 04
W 187 1.30E 01 9.02E 00 3.12E 00 0.00E-01 0.00E-01 3.96E 05 3 56E Of

NP 239 3.71E 02 3.32E 91 1.88E 01 0.00E-01 6.62E 01 5.95E 04 2.49E 04

0
.
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'mlEE A.5-6

GRASg-CW-MILK PA'IWAY FAC'Im
M MRlWYR PER LCI/SEC

ADULT (RI F/CIGS)

NLCLIDE EWE LIVPR T TODY 'IUYROID KIONEY IW3 GI-IM
H 3 0.00E-01 7.63E 02 7.63E 02 7.63E 02 7.63E 02 7.63E 02 7.63E 02
C 14 2.63E 08 5.27E 07 5.27E 07 5.27E 07 5.27E 07 5 27E 07 5.27E 07
NA 24 2,44E 06 2.44E 06 2.44E 06 2.44E 06 2.44E 06 2.44E 06 2.44E 06

P 32 1.71E 10 1.06E 09 6.60E 08 0.00E-01 0.00E-01 0.00E-01 1.92E 09
CR 51 0.00E-01 0.00E-01 2.86E 04 0.00E-01 6.30E 03 3.79E 04 7.19E 06
MN 54 0,00E-01 8.41E 06 1.61E 06 0.00E-01 0.00E-01 0.00E-01 2,58E 07

MN 56 0.00E-01 4.16 E-03 7.38E-04 0.00E-01 5.28E-03 0.00E-01 1.33E-01
.' 35 2.51E 07 1.73E 07 4.04E 06 0.00E-01 0.00E-01 9.67E 06 9.95E 06
FE 59 2.97E 07 6.98E 07 2.68E 07 0.00E-01 0.00E-01 1.95E 07 2.33E 08

00 58 0.00E-01 4.71E 06 1.06E 07 0.00E-01 0.00E-01 0.00E-01 9.56E 07
CO 60 0.00E-01 1.64E 07 3.62E 07 0.00E-01 0.00E-01 0.00E-01 3.08E 08
NI 63 6.73Jj 09 4.71E 08 2,26E 08 0.00E-01 0,00E-01 0.00E-01 9.738 07

NI 65 4.63E-01 6.02E-02 2.75E-02 0.00E-01 0.00E-01 0,00E-01 1.53E 00
CU 64 0.00E-01 2.39E 04 1.12E 04 0.00E-01 6.02E 04 0.00E-01 2.03E 06
ZN 65 1.37E 09 4.37E 09 1.97E 09 0.0DE-01 2.92E 09 0.00E-01 2.75E 09

() ZN 69 5.22E-12 9.99E-12 6.95E-13 0.00E-01 6.49E-12 0.00E-01 1.50E-12
BR 83 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
BR 84 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0,00E-01 0.00E-01 0.00E-01

BR 85 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RB 86 0.00E-01 2.59E 09 1.21E 09 0.00E-01 0.00E-01 0.00E-01 5.12E 08
RB 88 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

RB 89 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
SR 89 1.45E 09 0.00E-01 4.16E 07 0.00E-01 0.00E-01 0.00E-01 2.33E 03
SR 90 4.68E 10 0.00E-01 1.15E 10 0.00E-01 0.00E-01 0.00E-01 1.35E 09

SR 91 2.87E 04 0.00E-01 1.16E 03 0.00E-01 0.00E-01 0.00E-01 1.37E 05
SR 92 4.90E-01 0.00E-01 2.12E-02 0.00E-01 0.00E-01 0.00E-01 9.70E 00
Y 90 7.07E 01 0.00E-01 1,90E 00 0.00E-01 0.00E-01 0.00E-01 7.50E 05

Y 9tM 6.03E-20 0.00E-01 2.34E-21 0.00E-01 0.00E-01 0.00E-01 1.77E-19
Y 91 8.59E 03 0.00E-01 2.30E 02 0.00E-01 0.00E-01 0.00E-01 4.73E 06
Y 92 5.59E-05 0.00E-01 1.63E-06 0.00E-01 0.00E-01 0.00E-01 9.79E-01
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TAIRE. A.5-6 (cont'd)

%-COW-MILK PK11MAY F/CImM MREMAR PER LCI/Str
ADULT (RI F/CICRS)

jar'LIDE fr1R LIVER T TODY 'IllYDOID KIDNEY 130 GI-ILI

Y 93 2.33E-01 0.00E-01 6.44E-03 0.00E-01 0.00E-01 0.00E-01 7.39E 03
ER 95 9.44E 02 3.03E 02 2.05E 02 0.00E-01 4.75E 02 0.00E-01 9.59E 05
ZR 97 4.33E-01 8.75E-05 4.00E-02 0.00E-01 1.32E-01 0.00E-01 2.71E 04

NB 95 8.26E 04 4.59E 04 2.47E 04 0.00E-01 4.54E 04 0.00E-01 2.79E 08
MD 99 0.00E-01 2.488 07 4.71E 06 0.00E-01 5.61E 07 0.00E-01 5.74E 07
TC 99M 3.33E 00 9.40E 00 1.20E 02 0.00E-01 1.43E 02 4.60E 00 5.56E 03

TC 101 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RU 103 1.02E 03 0.00E-01 4.38E 02 0.00E-01 3.88E 03 0.00E-01 1.19E 05
RU 105 8.58E-04 0.00E-Q1 3.39E-04 0.00E-01 1.11E-02 0.00E-01 5.25E-01

RU 106 2.04E 04 0.00E-01 2.58E 03 0.00E-01 3.94E 04 0.00E-01 1.32E 06
N3 110M 5.82E 07 5.39E 07 3.20E 07 0.00E-01 1.06E 08 0.00E-01 2.20E 10
TE 125M 1.63E 07 5.90E 06 2.18E 06 4.90E 06 6.63E 07 0.00E-01 6.50E 07

TE 127M 4.58E 07 1.64E 07 5.58E 06 1.17E 07 1.86E 08 0.00E-01 1.54E 08
TE 127 6.54E 02 2.35E 02 1.41E 02 4.84E 02 2.66E 03 0.00E-01 5.16E 04
TE 129M 6.02E 07 2,25E 07 9.53E 06 2.07E 07 2.51E 08 0.00E-01 3.03E 08

,

|

| \ TE 129 2.84E-10 1.07E-10 6.29E-11 2.18E-10 1.19E-09 0.00E-01 2.14E-10
TE 131M 3.61E 05 1.77E 05 1.47E 05 2.80E 05 1.79E 06 0.00E-01 1.73E 07
TE 131 3.67E-33 1.53E-33 1.16E-33 3.01E-33 1.61E-32 0.00E-01 0,00E-01

TE 132 2.40E 06 1.55E 06 1.46E 06 1.72E 06 1.50E 07 0.00E-01 7.35E 07
I 130 4.20E 05 1.24E 06 4.89E 05 1.05E 08 1.94E 06 0.00E-01 1.07E 06
I 131 2.96E 08 4.24E 08 2.43E 08 1.39E 11 7.26E 08 0.00E-01 1.12E 08

I 132 1.65E-01 4.41E-01 1.54E-01 1.54E 01 7.02E-01 0.00E-01 8.28E-02
I 133 3.87E 06 6.73E 06 2.05E 06 9.90E 08 1.18E 07 0.00E-01 6.05E 06
I 134 2.03E-12 5.52E-12 1.98E-12 9.57E-11 8.78E-12 0.00E-01 4.81E-15

I 135 1.29E 04 3.37E 04 1.24E 04 2.22E 06 5.40E 04 0.00E-01 3.80E 04
| CS 134 5.65E 09 1.35E 10 1.10E 10 0.00E-01 4.35E 09 1.45E 09 2.35E 08
i CS 136 2J1E 08 1.03E 09 7.42E 08 0.00E-01 5.738 08 7.86E 07 1.17E 08

CS 137 7.38E 09 1.01E 10 6.61E 09 0.00E-01 3.43E 09 1.14E 09 1.95E 08
CS 138 9.16E-24 1.81E-23 8.97E-24 0.00E-01 1.33E-23 1.31E-24 7.72E-29|

BA 139 4.56E-09 3.25E-11 1.34E-09 0.00E-01 3.04E-11 1.84E-11 8.09E-08;
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. TNIJ? A.5-6 (cxmt'd)
(

Gq MREWYR PER (CI/SEE
Or.M-MILK PA'I1MAY F/CIOR

M

ADULT (RI F/ CIDE)

?ACLTDE I O !E LIVER TIEDY 'lifYROID KIDNEY IIRC GT-ILI

BA 140 2.69E 07 3.38E 04 1.76E 06 0.00E-01 1.15E 04 1.93E 04 5.54E 07
BA 141 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
I% 142 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

LA 140 1.52E 00 2.28E 00 6.02E-01 0.00E-01 0.00E-01 0.00E-01 1.67E 05
LA 142 9.39E-12 4.27E-12 1.06E-12 0.00E-01 0.00E.01 0.00E-01 3.12E-08
gE 141 4.84E 03 3.28E 03 3.72E 02 0.00E-01 1.52E 03 0.00E-01 1.25E 07

CE 143 4.16E 01 3.07E 04 3.40E 00 0.00E-01 1.35E 01 0.00E-01 1.15E 06
CE 144 3.58E 05 1.50E 05 1.92E 04 0.00E-01 8.87E 04 0.00E-01 1.21E 08
PR 143 1.58E 02 6.33E 01 7.83E 00 0.00E-01 3.66E 01 0.00E-01 6.92E 05

PR 144 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
10 147 9.46E 01 1.09E 02 6.55E 00 0.00E-01 6.40E 01 0.00E-01 5.25E 05
W 187 6.56E 03 5.49E 03 1.92E 03 0.00E-01 0.00E-01 0.00E-01 1.00E 06

NP 239 3.67E 00 3.61E-01 1.99E-01 0.00E-01 1.'3E 00 0.00E-01 7.41E 04

O
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'INLE A.5-7

GRASgMRm/YRPERIEI/SEC
COW-MILK PKI1MAY FACICR

M
TEEN (RI F/CIW S)

NUCLIDE DONE LIVER T DODY 'I1NROID KIDNEY IIRC GI-IM

H 3 0.00E-01 9.94E 02 9.94E 02 9.94E 02 9.94E 02 9.94E 02 9.94E 02
C 14 4.86E 08 9.72E 07 9.72E 07 9.72E 07 9.72E 07 9.72E 07 9.72E 07
NA 24 4.26E 06 4.26E 06 4.26E 06 4.26E 06 4.26E 06 4.26E 06 4.26E 06

P 32 3.15E 10 1.95E 09 1.22E 09 0.00E-01 0.00E-01 0.00E-01 2.65E 09
CR 51 0.00E-01 0.00E-01 4.99E 04 2.77E 04 1.09E 04 7.13E 04 8.39E 06
MN 54 0.00E-01 1.40E 07 2.78E 06 0.00E-01 4.18E 06 0.00E-01 2.87E 07

MN 56 0.00E-01 7.37E-03 1.31E-03 0.00E-01 9.33E-03 0.00E-01 4.85E-01
FE 55 4.45E 07 3.16E 07 7.adE 06 0.00E-01 0.00E-01 2.00E 07 1.37E 07
FE 59 5.18E 07 1,21E 08 4.67E 07 0.00E-01 0.00E-01 3.81E 07 2.86E 08

00 58 0.00E-01 7.94E 06 1.83E 07 0.00E-01 0.00E-01 0.00E-01 1.09E 08
00 60 0.00E-01 2.78E 07 6.26E 07 0.00E-01 0.00E-01 0.00E-01 3.62E 08
NI 63 1.18E 10 8.35E 08 4.01E 08 0.00E-01 0.00E-01 0.00E-01 1.33E 08

NI 65 8.48E-01 1.08E-01 4.94E-02 0.00E-01 0.00E-01 0.00E-01 5.88E 00'

CU 64 0.00E-01 4.25E 04 2.00E 04 0.00E-01 1.08E 05 0.00E-01 3.30E 06
ZN 65 2.11E 09 7.31E 09 3.41E 09 0.00E-01 4.68E 0; 0.00E-01 3.10E 09

KN 69 9.62E-12 1.83E-11 1.28E-12 0.00E-01 1.20E-11 0.00E-01 3.38E-11
BR 83 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
BR 84 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0,00E-01 0.00E-01 0.00E-01

BR 85 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RB 86 0.00E-01 4.73E 09 2.22E 09 0.00E-01 0.00E-01 0.00E-01 7.00E 08
RB 88 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0 00E-01 0.00E-01 0.0QE-01

RB 89 0.00E-01 0 00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
SR 89 2.67E 09 0.00E-01 7.66E 07 0.00E-01 0.00E-01 0.00E-01 3.19E 08
SR 90 6.61E 10 0.00E-01 1.63E 10 0.00E-01 0.00E-01 0.00E-01 1.86E 09

SR. 91 5.27E 04 0.00E-01 2.10E 03 0.00E-01 0.00E-01 0.00E-01 2.39E 05
SR 92 8.96E-01 0.00E-01 3.82E-02 0.00E-01 0.00E-01 0.00E-01 2.28E 01
Y 90 1.308 02 0.00E-01 3.50E 00 0.00E-01 0.00E-01 0.00E-01 1.07E 06

Y 9tM 1.11E-19 0.00E-01 4.22E-21 0.00E-01 0.00E-01 0.00E-01 5.22E-18
Y 91 1.58E 04 0.00E-01 4.24E 02 0.00E-01 0.00E-01 0.00E-01 6.48E 06
Y 92 1.03E-04 0.00E-01 2.99E-06 0.00E-01 0.00E-01 0.00E-01 2.83E 00
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17d11s A.5-7 (cont'd)

-CCM-MI1X PA'11MAY FAC'Im
MRDi/YR PER LCI/SEC
TEEN (RI F1CIG S)

NUCIJDE BONE LIVER T DODY 'IHYROID KIDNEY IRG GI-ILI

Y 93 4.30E-01 0.00E-01 1.18E-02 0.00E-01 0.00E-01 0.00E-01 1.31E 04
ZR 95 1.65E 03 5.21E 02 3.58E 02 0.00E-01 7.65E 02 0.00E-01 1.20E 06
ZR 97 7.99E-01 1.56E-01 7.19E-02 0.00E-01 2.37E-01 0.00E-01 4.23E 04

NB 95 1.41E 05 7.81E 04 4.30E 04 0.00E-01 7.57E 04 0.00E-01 3.34E 08
MO 99 0.00E-01 4.47E 07 8.53E 06 0.00E-01 1.02E 08 0.00E-01 8.01E 07
TC 99M 5 77E 00 1.61E 01 2.08E 02 0.00E-01 2.40E 02 8.93E 00 1.06E 04

TC 101 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RU 103 1.81E 03 0.00E-01 7.74E 02 0.00E-01 6.38E 03 0.00E-01 1.51E 05
RU 105 1.57E-03 0. 00E-01 6.08E-04 0.00E-01 1.98E-02 0.00E-01 1.27E 00

RU 106 3.75E 04 0.00E-01 4.73E 03 0.00E-01 7.23E 04 0.00E-01 1.80E 06
AG 110M 9.63E 07 9.11E 07 5.54E 07 0.00E-01 1.74E 08 0.00E-01 2.56E 10
TE 125M 3.00E 07 1.08E 07 4,02E 06 8.39E 06 0.00E-01 0.00E-01 8.86E 07

TE 127M 8.44E 07 2.99E 07 1.00E 07 2.01E 07 3.42E 08 0.00E-01 2.10E 08
TE 127 1.21E 03 4.29E 02 2.61E 02 8.36E 02 4.91E 03 0.00E-01 9.35E 04
TE 129M 1.10E 08 4.09E 07 1.74E 07 3.55E 07 4.61E 08 0.00E-01 4.13E 08

() TE 129 5.23E-10 1.95E-10 1.27E-10 3.74E-10 2.20E-09 0.00E-01 2.86E-09
TE 131M 6.57E 05 3.15E 05 2.63E 05 4.74E 05 3.29E 06 0.00E-01 2.53E 07
TE 131 6.70E-33 2.76E-33 2.09E-33 5.16E-33 2.93E-32 0.00E-01 5.50E-34

TE 132 4.29E 06 2.72E 06 2.56E 06 2.87E 06 2.61E 07 0.00E-01 8.61E 07
I 130 7.39E 05 2.14E 06 8.54E 05 1.74E 08 3.26E 06 0.00E-01 1.64E 06
I 131 5.37E 08 7.52E 08 4.04E 08 2.20E 11 1.30E 09 0.00E-01 1.49E 08

I 132 2.92E-01 7.65E-01 2. 74 E-01 2.58E 01 1.20E 00 0.00E-01 3.33E-01
I 133 7.07E 06 1.20E 07 3.66E 06 1.67E 09 2.10E 07 0.00E-01 9.08E 06
I 134 3.61E-12 9.58E-12 3.44E-12 1.60E-10 1.51E-11 0.00E-01 1.26E-13

1 135 2.28E 04 5.88E 04 2.18E 04 3.78E 06 9.28E 04 0.00E-01 6.51E 04
CS 134 9.82E 09 2.31E 10 1.07E 10 0.00E-01 7.34E 09 2.80E 09 2.87E 08
CS 136 4.44E 08 1.75E 09 1.17E 09 0.00E-01 9.52E 08 1.50E 08 1.41E 08

CS 137 1.34E 10 1.78E 10 6.20E 09 0.00E-01 6.06E 09 2.35E 09 2.53E 08
CS 138 1.66E-23 3.19E-23 1.60E-23 0.00E-01 2.36E-23 2.74E-24 1.45E-26
BA 139 8.44E-08 5.94E-11 2.46E-09 0.00E-01 5.60E-11 4.09E-11 7.53E-07
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'INRE. A.5-7 (cant'd)
''

GRASg-OOW-MILK PA'IlMAY F1CIUt
M MRDVYR PER LCI/SEC

TED1 (RI F/CKRS)

NUCLIDE DONE IJVER T DODY '1HYROID KIDNIN IRC GI-ILI

BA 140 4.85E 07 5.95E 04 3.13E 06 0.00E-01 2.02E 04 4.00E 04 7.48E 07
BA 141 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
BA 142 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

LA 140 8.12E 00 3.99E 00 1.06E 00 0.00E-01 0.00E-01 0.00E-01 2.29E 05
LA 142 1.69E-11 7.52E-12 1.87E-12 0.00E-01 0.00E-01 0.00E-01 2.29E-07
CE 141 8.88E 03 5.93E 03 6.81E 02 0.00E-01 2.79E 03 0.00E-01 1.70E 07

CE 143 7.64E 01 5.56E 04 6.21E 00 0.00E-01 2.49E 01 0.00E-01 1.67E 06
CE 144 6.58E 05 2.72E 05 3.54E 04 0.00E-01 1.63E 05 0.00E-01 1.66E 08
PR 143 2.90E 02 1.16E 02 1.44E 01 0.00E-01 6.73E 01 0.00E-01 9.55E 05

PR 144 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
ND 147 1.82E 02 1.98E 02 1.19E 01 0.00E-01 1.16E 02 0.00E-01 7.15E 05
W 187 1.20E 04 9.78E 03 3.43E 03 0.00E-01 0.00E-01 0.00E-01 2.65B 06

NP 239 7.01E 00 6.61E-01 3.67E-01 0.00E-01 2.07E 00 0.00E-01 1.06E 05

.
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'INER A.5-8

O 03Y-MILK PA'D6&Y F1CIU1
GRAg MRIM/YR PER UCI/SDCM

CHIID (RI FAC'IOLS)

NTLI_QE IONE LIVER T BODY 'IHYROID KTDNEY IDE GI-ILI

H 3 0.00E-01 1.57E 03 1.57E 03 1.57E 03 1.57E 03 1.57E 03 1.57E 03
C 14 1.19E 09 2.39E 08 2.39E 08 2.39E 08 2.39E 08 2.39E 08 2.39E 00
NA 24 8.86E 06 8.86E 06 8.86E 06 8.86E 06 8.86E 06 8.86E 06 8.86E 06

P 32 7.77E 10 3.64E 09 3.00E 09 0.00E-01 0.00E-01 0.00E-01 2.15E 09
CR 51 0.00E-01 0.00E-01 1.02E 05 5.65E 04 1.54E 04 1.03E 05 5.40E 06
MN 54 0.00E-01 2.10E 07 5.59E 06 0.00E-01 5.88E 06 0.00E-01 1.76E 07

MN 56 0.00E-01 1.29E-02 2.90E-03 0.00E-01 1.56E-02 0.00E-01 1.86E 00
FE 55 1.12E 08 5.93E 07 1.84E 07 0.00E-01 0.00E-01 3.35E 07 1.10E 07
FE 59 1.20E 08 1.94E 08 9,69E 07 0.00E-01 0.00E-01 5.64E 07 2.02E 08

C0 58 0.00E-01 1.21E 07 3.71E 07 0.00E-01 0.00E-01 0.00E-01 7.07E 07
C0 60 0.00E-01 4.32E 07 1.27E 08 0.00E-01 0.00E-01 0.00E-01 2.39E 08
NT 63 2.96E 10 1.59E 09 1.01E 09 0.00E-01 0.00E-01 0.00E-01 1.07E 08

NI 65 2.07E 00 1.95E-01 1.14E-01 0.00E-01 0.00E-01 0.00E-01 2.39E 01
CU 64 0.00E-01 7.47E 04 4.51E 04 0.00E-01 1.81E 05 0.00E-01 3.51E 06

! ZN 65 4.13E 09 1.10E 10 6.85E 09 0.00E-01 6.94E 09 0.00E-01 1.93E 09
| |
| ZN 69 2.36E-11 3.42E-11 3.16E-12 0.00E-01 2.07E-11 0.00E-01 2.15E-09
i BR 83 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

BR 84 0.00E-01 0.00E-01 0.00E-31 0.00E-01 0.00E-01 0.00E-01 0.00E-01

BR 85 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RB 86 0.00E-01 8.77E 09 5.39E 09 0.00E-01 0.00E-01 0.00E-01 5.64E 08
RB 88 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

RB 89 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
SR - 89' 6.62E 09 0.00E-01 1.89E 08 0.00E-01 0.00E-01 0.00E-01 2.56E 08
SR 90 1.12E 11 0.00E-01 2.83E 10 0.00E-01 0.00E-01 0.00E-01 1.50E 09

SR 91 1.29E 05 0.00E-01 4.88E 03 0.00E-01 0.00E-01 0.00E-01 2.85E 05
SR 92 2.19E 00 0.00E-01 8.78E-02 0.00E-01 0.00E-01 0.00E-01 4.15E 01'

'

Y 90 3.22E 02 0.00E-01 8.61E 00 0.00E-01 0.00E-01 0.00E-01 9.15E 05

Y 91M 2.70E-19 0.00E-01 9.82E-21 0.00E-01 0.00E-01 0.00E-01 5.29E-16
| Y' 91 3.90E 04 0.00E-01 1.04E 01 0.00E-01 0.00E-01 0.00E-01 5.20E 06

Y s2 2.54E-04 0.00E-01 7.26E-06 0.00E-01 0.00E-01 0.00E-01 7.33E 00
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TNIE A.5-8 (Cant'd)

GRg-COW-MILK PAMMAY F/CIOR
M MREM YR PER UCI/SDC

CHIID (RI FAC'ITS)

NUCLTDE KNE LIVER T TODY UiYROID KIDNEY IRC GI-ILI

Y 93 1.06E 00 0.00E-01 2.90E-02 0.00E-01 0.00E-01 0.00E-01 1.57E 04
ZR 95 3.83E 03 8.43E 02 7.50E 02 0.00E-01 1.21E 03 0.00E-01 8.79E 05
ZR 97 1.92E 00 2.77E-01 1.64E-01 0.00E-01 3.98E-01 0.00E-01 4.20E 04

NB 95 3.18E 05 1.24E 05 8.85E 04 0.00E-01 1.16E 05 0.00E-01 2.29E 08
NO 99 0.00E-01 8.14E 07 2.01E 07 0.00E-01 1.74E 08 0.00E-01 6.73E 07
TC 99M 1.32E 01 2.59E 01 4.30E 02 0.00E-01 3.77E 02 1.32E 01 1,48E 04

1C 101 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RU 103 4.28E 03 0.00E-01 1.65E 03 0.00E-01 1.08E 04 0.00E-01 1.11E 05
RU 105 3.83E-03 0.00E-01 1.39E-03 0.00E-01 3.36E-02 0.00E-01 2.50E 00

RU 106 9.24E 04 0.00E-01 1.15E 04 0.00E-01 1.25E 05 0.00E-01 1.44E 06
AG 110M 2.09E 08 1.41E 08 1.13F 08 0.00E-01 2.63E 08 0.00E-01 1.68E 10
TE 125M 7.38E 07 2.00E 07 9.84E 06 2.07E 07 0.00E-01 0.00E-01 7.12E 07

TE 127M 2.08E 08 5.60E 07 2.47E 07 4.97b 07 5.93E 08 0.00E-01 1.68E 08
TE 127 2.98E 03 8.03E 02 6.39E 02 2.06E 03 8.47E 03 0.00E-01 1.16E 05
1E 129M 2.71E 08 7.58E 07 2.54E 07 0.75E 07 7.97E 08 0.00E-01 3.31E 08

TE 129 1.29E-09 3.60E-10 3.06E-10 9.21E-10 3.78E-09 0.00E-01 8.03E-08
TE 131M 1.60E 06 5.53E 05 5.89E 05 1.14E 06 5.36E 06 0.00E-01 2.24E 07
TE 131 1.64E-32 5.01E-33 4.89E-33 1.26E-32 4.97E-32 0.00E-01 8.64E-32

TE 132 1.02E 07 4.54E 06 5.48E 06 6.61E 06 4.21E 07 0.00E-01 4.57E 07
I 130 1.73E 06 3.49E 06 1.80E 06 3.85E 08 5.22E 06 0.00E-01 1.63E 06
I 131 1.30E 09 1.31E 09 7.45E 08 4.33E 11 2.15E 09 0.00E-01 1.17E 08

I 132 6.91E-01 1.27E 00 5.84E-01 5.89E 01 1.94E 00 0.00E-01 1.49E 00
I 133 1.72E 07 2.12E 07 8.04E 06 3.95E 09 3.54E 07 0.00E-01 8.56E 06
I 134 8.55E-12 1.59E-11 7.31E-12 3.65E-10 2.43E-11 0.00E-01 1.05E-11

I 135 5.41E 04 9.73E 04 4.60E 04 8.62E 06 1.498 05 0.00E-01 7.41E 04
CS 134 2.27E 10 3.72E 10 7.84E 09 0.00E-01 1.15E 10 4.13E 09 2.00E 08
CS 136 1.00E 09 2.76E 09 1.78E 09 0.00E-01 1.47E 09 2.19E 08 9.69E 07

CS 137 3.22E 10 3.09E 10 4.55E 09 0.00E-01 1.01E 10 3.62E 09 1.93E 08
CS 138 4.03E-23 5.60E-23 3.55E-23 0.00E-01 3.94E-23 4.24E-24 2.58E-23
BA 139 2.07E-07 1.11E-10 6.01E-09 0. 00E-01 9.67E-11 6.51E-11 1.20E-05
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' MIRE A.S-8 (cant'd)

G -COW-MILK IWillWAY F/C10R
MRD4/YR PDt (CI/SEC

CHIID (RI F1CitM)

MCLIDF EONE LIVER T KUY '1HYROID KITUEY 10 0 GI-1M

BA 140 1.17E 08 1.03E 05 6.84E 06 0.00E-01 3,34E 04 6.12E 04 5.94E 07
BA 141 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RA 142 0. 00E--01, 0. 00E- 01 0.00E-01 0.00E-01 0,00E-01 0.00E-01 0.00E-01

LA 140 1.94E 01 6.80E 00 2.29E 00 0.00E-01 0.00E-01 0.00E-01 1.89E 05
LA 142 4.09E-11 1.30E-11 4.08E-12 0.00E-01 0.00E-01 0.00E-01 2.58E-06
CE 142 2.19E 04 1.09E 04 1.62E 03 0.00E-01 4.78E 03 0.00E-01 1.368 07

CE 143 1.88E 02 1.02E 05 1.47E 01 0.00E-01 4.27E 01 0.00E-01 1.49E 06
CE 144 1.62E 06 5.09E 05 8.66E 04 0.00E-01 2.82E 05 0.00E-01 1.33E 08
PR 143 7.18E 02 2.16E 02 3.56E 01 0.00E-01 1.17E 02 0.00E-01 7.75E 05

PR 144 0.00E-01 0.00E-01 0. 00E.-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
ND 147 4.47E 02 3.62E 02 2.80E 01 0.00E-01 1.99E 02 0.00E-01 5.73E 05
W 187 2.91E 04 1.72E 04 7.73E 03 0.00E-01 0.00E-01 0.00E-01 2.42E 06

NP 239 1.72E 01 1.24E 00 8.70E.,01 0.00E-01 3.58E 00 0.00E-01 9.16E 04

O
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TAIEJC A.5-9

GRASg-GM-MI1E PA'I1MAY F/CIm
M MRIM/YER PER LCI/Slr

1NFANI' (RI F/CIULS)

NLCLIDE FCNE LIVER T TODY '11n7tOID KIIWFY . I(RU GI-ILI

H 3 0.00E-01 2.38E 03 2.38E 03 2.38E 03 2.38E 03 2.38E 03 2.38E 03
C 14 2.34E 09 5.00E 08 5.00E 08 5.00E 08 5.00E 08 5.00E 08 5.00E 08
NA 24 %,d 07 1.54E 07 1.54E 07 1.54E 07 1,54E 07 1.54E 07 1.54E 07

P 32 1.60E 11 9.42E 09 6.21E 09 0.00E-01 0.00E-01 0.00E-01 2.17E 09
CR 51 0.00E-01 0.00E-01 1.61E 05 1.05E 05 2.30E 04 2.05E 05 4.70E 06
F91 54 0.00E-01 3.90E 07 8.84E 06 0.00E-01 8.64E 06 0 ^0E-01 1.43E 07

F91 56 0.00E-01 3.15E-02 5.43E-03 0.00E-01 2.71E-02 0. 4 1-01 2.86E 00
FE 55 1.35E Ob 8.72E 07 2.33E 07 0.00E-01 0.00E-0' 4. ' 07 1.11E 07
FE 59 2.24E 08 3.92E 08 1.54E 08 0.00E-01 0.00E-01 1. . 08 1.87E 08

00 58 0.00E-01 2.43E 07 6.05E 07 0.00E-01 0.00E-01 0.6 '' 01 6.04E 07
00 60 0.00E-01 8.82E 07 2.08E 08 0.00E-01 0.00E-01 0.00E-01 2.10E 08
NI 63 3.49E 10 2.16E 09 1.21E 09 0.00E-01 0.00E-01 0.00E-01 1.07E 08

NI 65 4.39E 00 4.97E-01 2.26E-01 0.00E-01 0.00E-01 0.00E-J1 3.78E 01
CU 64 0.00E-01 1.86E 05 8.60E 04 0.00E-01 3.14E 05 0.00E-01 3.81E 06
ZN 65 5.55E 09 1.90E 10 8.78E 09 0.00E-01 9.23E 09 0.00E-01 1.61E 10

O' IN 69 5.04E-11 9.07E-11 6.75E-12 0.00E-01 3.77E-11 0.00E-01 7.40E-09
BR 83 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
BR 84 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

BR 85 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RB 86 0.00E-01 2.23E 10 1.10E 10 0.00E-01 0.00E-01 0.00E-01 5.70E 08
RB 88 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

RB 89 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
SR 89 1.26E 10 0.00E-01 3.61E 08 0.00E-01 0.00E-01 0.00E-01 2.59E 08
SR 90 1.22E 11 0.00E-01 3.10E 10 0.00E-01 0.00E-01 0.00E-01 1.52E 09

SR 91 2.69E 05 0.00E-01 9.75E 02 0.00E-01 0.00E-01 0.00E-01 3.19E 05
SR 92 4.66E 00 0.00E-01 1.73E-01 0.00E-01 0.00E-01 0.00E-01 5.02E 01
Y 90 6.80E 02 0.00E-01 1.82E 01 0.00E-01 0.00E-01 0.00E-01 9.39E 05

Y 91M 5.72E-19 0.00E-01 1.95E-20 0.00E-01 0.00E-01 0.00E-01 1.91E-15
Y 91 7.33E 04 0.00E-01 1.95E 03 0.00E-01 0.00E-01 0.00E-01 5.25E 06
Y 92 5.39E-04 0.00E-01 1.51E-05 0.00E-01 0.00E-01 0.00E-01 1.03E 01

A-65

O



. - ~ . - - .

'INER A.5-9 (amt'd)

GRASS-COW-MIII PKI15AY E7CIUt
M' MRfWYR PER UCI/SII'

INFNil' (RI F1CImS)

.NUCLIDE IGE LIVER T ICDY 'IHYROID KIDNEV IDG GI-ILI

Y 93 2.25E 00 0.00E-01 6.13E-02 0.00E-01 0.00E-01 0.00E-01 1.78E 04
ZR 95 6.81E 03 1.66E 03 1.18E 03 0.00E-01 1.79E 03 0.00E-01 8.26E 05
ZR 97 4.06E 09 6.98E-01 3.19E-01 0.00E-01 7.03E-01 0.00E-01 4.45E 04

NB 95 5.94E 05 2.45E 05 1.41E 05 0.00E-01 1.75E 05 0.00E-01 2.0'E 08
MD 99 0.00E-01 2.08E 08 4.06E 07 0.00E-01 3.11E 08 0.00E-01 6.85E 07
TC 99M 2.75E 01 5.68E 01 7.31E 02 0.00E-01 6.11E 02 2.97E 01 1.65E 04

TC 101 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RU 103 8.67E 03 0.00E-01 2.90E 03 0.00E-01 1.80E 04 0.00E-01 1.05E 05
RU 105 8.07E-03 0.00E-01 2.72E-03 0.00E-01 5.93E-02 0.00E-01 3.21E 00

RU 106 1.90E 05 0.00D-01 2.38E 04 0.00M-01 2.25E 05 0.00E-01 1.44E 06
AG 110M 3.86E 08 2.82E 08 1.86E 08 0.00E-01 4.03E 08 0.00E-01 1.46E 10
TE 129w 1.51E 08 5,04E 07 2.04E 07 5.07E 07 0.00E-01 0.00E-01 7.18E 07

TE 127M 4.21E 08 1.40E 08 5.10E 07 1.22E 08 1.04E 09 0.00E-01 1.70E 08
TE 127 6.32E 03 2.12E 03 1.36E 03 5.15E 03 1.54E 04 0.00E-01 1.33E 05
TE 129M 5.57E 08 1.91E 08 8.58E 07 2.14E 08 1.39E 09 0.00E-01 3.33E.0Q

'\s,f TE 129 2.74E-09 9.43E-10 6.39E-10 2.29E-09 6.81E-09 0.00E-01 2.19E-07
TE 131M 3.38E 06 1.36E 06 1.12E 06 2.76E 06 9.36E 06 0.00E-01 2.29E 07
TE 131 3.49E-32 1.29E-32 9.78E-33 3.11E-32 8.91E-32 0.00E-01 1.41E-30

TE 132 2.11E 07 1.05E 07 9.75E 06 1.54E 07 6.53E 07 0.00E-01 3.87E 07
I 130 3.55E 06 7.81E 06 3.14E 06 8.76E 08 8.58E 06 0.00E-01 1.68E 06
I 131 2.72E 09 3.21E 09 1.41E 09 1.05E 12 3.74E 09 0.00E-01 1.14E 08

I 132 1.43E 00 2.91E 00 1.04E 00 1.37E 02 3.25E 00 0.00E-01 2.36E 00
I 133 3.63E 07 5.28E 07 1.55E 07 9.61E 09 6.21E 07 0.00E-01 8.94E 06
I 134 1.77E-11 3.63E-11 1. 29E-11 8.47E-10 4.06E-11 0.00E-01 3.76L-11

I 135 1.12E 05 2.24E 05 8.15E 04 2.00E 07 2.49E 05 0.00E-01 8.09E 04
CS 134 3.65E 10 6.80E 10 6.87E 09 0.00E-01 1.75E 10 6.21E 09 1.85E 08
CS 136 1.96E 09 5.76E 09 2.15E 09 0.00E-01 2.30E 09 4.70E 08 8.75E 07

CS 137 5.15E 10 6.02E 10 4.27E 09 0.00E-01 1.62E 10 6.55E 09 1.88E 08
CS 138 8.50E-23 1.38E-22 6.70E-23 0.00E-01 6.89E-23 1.08E-23 2.21E-22
BA 139 4.41E-07 2.93E-10 1.28E-08 0.00E-01 1.76E-10 1.77E-10 2.80E-05
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TMER A.5-9 (omt'd)

GRAS -COW-MI1K PA'HMAY FAC'IU1
M MRlWYR PER UCI/SEC

INFNil' (RI FACIULS)

M ULTDE KNE LIVER T DODY 'niYROID KIDNEY 11RG GI-1LI

BA 140 2.41E 08 2.41E 05 1.24E 07 0.00E-01 5.72E 04 1.48E 05 5.92E 07
BA 141 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
PA 142 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-0)

LA 140 4.06E 01 1.60E 01 4.12E 00 0.00E-01 0.00E-01 0.00E-01 1.88E 05
LA 142 8.59E-11 3.15E-11 7.55E-12 0.00E-01 0.00E-01 0.00E-01 5.36E-06
CE 141 4.34E 04 2.64E 04 3.11E 03 0.00E-01 8.16E 03 0.00E-01 1.37E 07

CE 143 3.97E 02 2.63E 05 3.00E 01 0.00E-01 7.67E 01 0.00E-01 1.54E 06
CE 144 2.33E 06 9.52E 05 1.30E 05 0.00E-01 3.85E 05 0.00E-01 1.33E 08
PR 143 1.49E 03 5.56E 02 7.36E 01 0.00E-01 2.07E 02 0.00E-01 7.84E 05

.

PR 144 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
ND 147 8.86E 02 9.10E 02 5.57E 01 0.00E-01 3.51E 02 0.00E-01 5.77E 05
W 187 6,12E 04 4.26E 04 1,47E 04 0.00E-01 0.00E-01 0.00E-01 2.50E 06

NP 239 3.65E 01 3.26E 00 1.84E 00 0.00E-01 1.50E 00 0.00E-01 9.43E 04

OV
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'INER A.5-10

% MRDVYR PER UCI/SEC
COW-MEAT PATHWAY FAC'Im

M
ADULT (RI F1CIm S)

NLCLIDE DONE LIVER T BODY 'IUYROID KIENEY IRC GI-ILI

H 3 0.00E-01 3.25E 02 3.25E 02 3.25E 02 3.25E 02 3.25E 02 3.25E 02
C 14 2.41E 08 4.83E 07 4.83E 07 4.83E 07 4.83E 07 4.83E 07 4.83E 07
RA 24 1.36E-03 1.3EE-03 1.36E-03 1.36E-03 1,36E-03 1.36E-03 1.36E-03

P 32 4.65E 09 2.89E 08 1.80E 08 0.00E-01 0.00E-01 0.00E-01 5.23E 08
CR 51 0.00E-01 0.00E-01 7.05E 03 4.21E 03 1.55E 03 9.35E 03 1.77E 06
MN 54 0.00E-01 9.18E 06 1.75E 06 0.00E-01 2.73E 06 0.00E-01 2.81E 07

MN 56 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
FE 55 2.93E 08 2.02E 08 4.72E 07 0.00E-01 0.00E-01 1.13E 08 1.16E 08
FE 59 2.65E 08 6.24E 08 2.39E 08 0.00E-01 0.00E-01 1.74E 08 2.08E 09

00 58 0.00E-01 1.82E 07 4.09E 07 0.00E-01 0.00E-01 0.00E-01 3.70E 08
00 60 0.00E-01 7.52E 07 1.66E 08 0.00E-01 0.00E-01 0.00E-01 1.41E 09
NI 63 1.89E 10 1.32E 09 6.33E 08 0.00E-01 0.00E-01 0.00E-01 2.73E 08

NI 65 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
CU 64 0.00E-01 2.73E-07 1.28E-07 0.00E-01 6.89E-07 0.00E-01 2.33E-05
ZN 65 3.56E 08 1.13E 09 5.12E 08 0.00E-01 7.57E 08 0.00E-01 -7.13E 08

/]
N/ ZN 69 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

BR 83 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
BR 84 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

BR 85 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RB 86 0.00E-01 4.87E 08 2.27E 08 0.00E-01 0.00E-01 0.00E-01 9.61E 07
RB 88 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

RB 89 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
SR 89 3.02E 08 0.00E-01 8.66E 06 0.00E-01 0.00E-01 0.00E-01 4.84E 07
SR 90 1.24E 10 0.00E-01 3.05E 09 0.00E-01 0.00E-01 0.00E-01 3.59E OB

SR 91 1.43E-10 0.00E-01 5.73E-12- 0.00E-01 0.00E-01 0.00E-01 6.76E-10
SR 92 0.LsE-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
Y 90 1.07E 02 0.00E-01 2.86E 00 0.00E-01 0.00E-01 0.00E-01 1.13E 06

Y 91M 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
Y 91 1.13E 06 0.00E-01 3.03E 04 0.00E-01 0.00E-01 0.00E-01 6.23E 08
Y 92 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
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TNIJI A.5-10 (Cont'd)

-CCH-MEAT PA'11MAY FACIm
MRD4/YR PER UCI/SEC

ADtILT (RI FACIUG)

NUCLIDE DONE LIVER T DODY 'IIIYROID KIDNEY IAM3 GI-ILI

Y 93 6.59E-12 0.00E-01 1.82E-13 0.00E-01 0.00E-01 0.00E-01 2.09E-07
ZR 95 1.87E 06 6.01E 05 4.07E 05 0.00E-01 9.43E 05 0.00E-01 1.90E 09
ER 97 2.08E-05 4.19E- 06 1.92E-06 0.00g-01 6.33E-06 0.00E-01 1.30E 00

NB 95 2.30E 06 1.28E 06 6.88E 05 0,00E-01 1.26E 06 0.00E-01 7.76E 09
MD 99 0.00E-01 9.99E 04 1.90E 04 0.00E-01 2.26E 05 0.00E-01 2.32E 05
TC 99M 4.50E-21 1.27E-20 1.62E-19 0.00E-01 1.93E-19 6.23E-21 7.53E-18

TC 101 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RU 103 1.05E 08 0.00E-01 4.53E 07 0.00E-01 4.01E 08 0.00E-01 1.23E 10
RU 105 5.t,7E-28 0.00E-01 2.32E-28 0.00E-01 7.53E-27 0.00E-01 3.59E-25

RU 106 2.80E 09 0.00E-01 3.54E 08 0.00E-01 5.40E 09 0.00E-01 1.81E 11
AG 110H 6.68E 06 6.18E 06 3.67E 06 0.00E-01 1.22E 07 0.00E-01 2.52E 09
TE 1293 3.59E 08 1.30E 08 4.81E 07 1.08E 08 1.46E 09 0.00E-01 1.43E 09

TE 127M 1.12E 09 3.99E 08 1.36E 08 2.85E 08 4.53E 09 0.00E-01 3.74E 09
TE 127 2.14L-10 7.68E-11 4.63E-11 1.58E-10 8.71E-10 0.00E-01 1.69E-08
TE 129M 1.13E 09 4.23E 08 1.80r: 08 3.90E 08 4.73E 09 0.00E-01 5.71E 09

() TE 129 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
TE 131M 4.52E 02 2.21E 02 1.81E 02 3.50E 02 2.24E 03 0.00E-01 2.20E 04
TE 131 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

TE 132 1.42E 06 9.19E 05 8.63E 05 1.01E 06 8.85E 06 0.00E-01 4.35E 07
I 130 2.12E-06 6.26E-06 2.47E-06 5.30E-04 9.76E-06 0.00E-01 5.39E-06
I 131 1.07E 07 1.54E 07 8,81E 06 5.04E 09 2.64E 07 0.00E-01 4.06E 06

I 132 0.00E-01 0.00E-01 0.00E-0. 0.00E-01 0.00E-01 0.00E-01 0.00E-01
I 133 3.67E-01 6.38E-01 1. 94 E-01 9.37E 01 1.11E 00 0.00E-01 5.73E-01
I 134 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

I 135 4.47E-17 1.17E-16 4.32E-17 7.73E-15 1.88E-16 0.00E-01 1.32E-16
CS 134 6.58E 08 1.56E 09 1.28E 09 0.00E-01 5.06E 08 1.68E 08 2.74E 07
CS 136 1.18E 07 4.66E 07 3.35E 07 0.00E-01 2.59E 07 3.55E 06 5.24E 06

CS 137 8.72E 08 1.19E 09 7.81E 08. 0.00E-01 4.05E 08 1.35E 08 2.31E 07
CS 138 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
BA 139 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00B-01 0.00E-01 0.00E-01

A-69

O



'IMYJC A.5-10 (Ckmt'd)
r

GWg-COW-MEAT PNI1MAY F1CIm
M MRIN/YR PER UCI/SEC

ADULT (RI F/CIWS}

tRCIJDE KNE LIVER T ICDY 'IHYROID KIDtEY IRG GI-TLI

BA 140 2.87E 07 3.61E 04 1.88E 06 0.00E-01 1.23E 04 2.07E 04 5.92E 07
BA 141 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
BA 142 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

IA 140 3.76E-02 1.89E-02 5.00E-03 0.00E-01 0.00E-01 0.00E-01 1.39E 03
LA 142 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
CE 141 1.40E 04 9.50E 03 1.08E 03 0.00E-01 4.41E 03 0.00E-01 3.63E 07

CE 143 2.01E-02 1.49E 01 1.65E-03 0.00E-01 6.55L-03 0.00E-01 5.56E 02
CE 144 1.46E 06 6.09E 05 9.83E 04 0.00E-01 3.61E 05 0.00E-01 4.93E 08
PR 143 2.10E 04 8.41E 03 1.04E 03 0.00E-01 4.86E 03 0.00E-01 9.19E 07

PR 144 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
ND 147 7.17E 03 8.29E 03 4.96E 02 0.00E-01 4.84E 03 0.00E-01 3.98E 07
W 187 2.17E-02 1.81E-02 6.33E-03 0.00E-01 0.00E-01 0.00E-01 5.93E 00

NP 239 2.59E-01 2.55E-02 1.40E-02 0.00E-01 7.94E-02 0.00E-01 5.22E 03

,
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TMIE A.5-11

O
Gq-COW-MEAT PRIHWAY FACM

M MRm/YR PER LCI/SEC
tem (RI FACKES)

NLCI.IDE TONE ,l.IVER T FODY 'mVROID KIDNEY 18 0 GI-ILI

H 3 0.00E-01 1.94E 02 1.94E 02 1.94E 02 1.94E 02 1.94E 02 1.94E 02
C 14 2.04E 08 4.08E 07 4.08E 07 4.08E 07 4.08E 07 4.08E 07 4.08E 07
NA 24 1.09E-03 1.09E-0' 1.09E-03 1.09E-03 1.09E-03 1.09E-03 1.09E-03

P 32 3.93E 09 2.44E 08 1.52E 08 0.00E-01 0.00E-01 0.00E-01 3.30E 08
CR 51 0.00E-01 0.00E-01 5.64E 03 3.13E 03 1.24E 03 8.05E 03 9.47E 05
MN 54 0.00E-01 7.00E 06 1.39E 06 0.00E-01 2.09E 06 0.00E-01 1.44E 07

MN 56 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
FE 55 2.38E 08 3.69E 08 3.93E 07 0.00E-01 0.00E-01 1.07E 08 7.30E 07
PE 59 2.12E 08 4.95E 08 1.01E 08 0.00E-01 0.00E-01 1.56E 08 1.17E 09

C0 58 0.00E-01 1.41E 07 3.24E 07 0.00E-01 0.00L-01 0.00E-01 1.94E 08
00 60 0.00E-01 5.83E 07 1.31E 08 0.00E-01 0.00E-01 0.00E-01 7.60E 08
NI 63 1.52E 10 1.07E 09 5.15E OS 0.00E-01 0.00E-01 0.00E-01 1,71E 08

NI 65 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
CU 64 0.00E-01 2.23E-07 1.05E-07 0.00E-01 5.64E-07 0.00E-01 1.73E-05
ZN 65 2.50E 08 8.69E 08 4.05E 08 0.00E-01 5.56E 08 0.00E-01 3.68E 08,s

\- / ZN 69 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
BR 83 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
Bn 94 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

BR 85 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RB 86 0.00E-01 4.07E 08 1.91E 08 0.00E-01 0.00E-01 0.00E-01 6.02E 07
RB 88 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0. 00E-01 0,00E-01 0.00E-01

RE 89 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.003-01 0.00E-01 0.00E-01
SR 89 2.55E 08 0.00E-01 7.29E 06 0.00E-01 0.00E-01 0.00E-01 3.03E 07
SR 90 8.05E 09 0.00E-01 1.990 09 0.00E-01 0.00E-01 0.00E-01 2.26E 08

SR 91 1.19E-10 0.00E-01 4.75E-12 0.00E-01 0.00E-01 0.00E-01 5.41E-10
SR 92 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
Y 90 8.98E 01 0.00E-01 2.42E 00 0.00E-01 0.00E-01 0.00E-01 7.41E 05

Y 9tM 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
Y 91 9.54E 05 0.00E-01 2.56E 04 0.00E-01 0.00E-01 0.00E-01 3.91E 08
Y 92 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
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'INER A.5-11 (Cont'd)r
-COW-MPAT PA'I1MAY FACIm
MRDUYR PER UCI/SEC.

TEEN (RI FACIWS)

NUCLIDE IONE LIVER T K0Y 'Il&TOID KIDtET wtG GI-IM
Y 93 5.56E-12 0.00E-01 1.53E-13 0.00E-01 0.00E-01 0.00E-01 1.70E-07
ZR 95 1.50E 06 4.73E 05 3.26E 05 0.00E-01 6.96E 05 0.00E-01 1.09E 09
ER 97 1.73E-05 3.42E-06 1.58E-06 0.00E-01 5.19E-06 0.00E-01 9.27E-01

NB 95 1.80E 06 9.96E 05 5.48E 05 0.00E-01 9.66E 05 0.00E-01 4.26E 09
ft) 99 0.00E-01 8.26E 04 1.58E 04 0.00E-01 1.89E 05 0.00E-01 1.48E 05
TC 99M 3.58E-21 9.97E-21 1.29E-19 0.00E-01 1.49E-19 5.54E-21 6.55E-18

TC 101 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RU 103 8.56E 07 0.00E-01 3.66E 07 0.00E-01 3.02E 08 0.00E-01 7.15E 09
RU 105 4.91E-28 0.00E-01 1.91E-28 0.00E-01 6.91E-27 0,00E-01 3.96E-25

RU 106 2.36E 09 0.00E-01 2.97E 08 0.00E-01 4.55E 09 0.00E-01 1.13E 11
AG 110M 5.06E 06 4.79E 06 2.91E 06 0.00E-01 9.13E 06 0.00E-01 1.35E 09
TE 125M 3.03E 08 1.09E 08 4.05E 07 8,47E 07 0.00E-01 0,00E-01 8.94E 08

TE 127M 9.42E 08 3.34E 08 1.12E 08 2.24E 08 3.82E 09 0.00E-01 2.35E 09
TE 127 1.81E-10 6.43E-11 3.91E-11 1.25E-10 7.35E-10 0.00E-01 1.40E-08
TE 129M 9.50E 08 3.53E 08 1.50E 08 3.07E 08 3.97E 09 0.00E-01 3.57E 09

() TE 129 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
TE 13EH 3.77E 02 1.81E 02 1.51E 02 2.72E 02 1.88E 03 0.00E-01 1.45E 04
TE 131 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

TE 132 1.16E 06 7.36E 05 6.93E 05 7.76E 05 7.06E 06 0.00E-01 2.33E 07
I 130 1.71E-06 4.94E-06 1.97E-06 4.03E-04 7.61E-06 0.00E-01 3.80E-06
I 131 8.93E 06 1.25E 07 6.72E 06 3.65E 09 2.15E 07 0.00E-01 2.47E 06

I 1.32 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
I 133 3.07E-01 5.20E-01 1.59E-01 7.26E 01 9.12E-01 0.00E-01 3.93E-01
J 134 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

I 135 3.64E-17 9.37E-17 3.47E-17 6.03E-15 1.48E-16 0.00E-01 1.04E-16
CS 134 5.23E 08 1.23E 09 5.71E 08 0.00E-01 3.91E 08 1.49E 08 1.53E 07
CS 136 9.20E 06 3.62E 07 2.43E 07 0.00E-01 1.97E 07 3.11E 06 2.91E 06

CS 137 7.24E 08 9.63E 08 3.36E 08 0.00E-01 3.28E 08 1.27E 08 1.37E 07
CS 138 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
BA 139 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
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TAIRE A.5-11 (Omt'd)

-00W-MEAT PA'IllWAY F1CKR
MRDUYR PER LCI/SEC
TEEN (RI F1CI' ORS)

N(CLIDE FOIE LIVER T DCDY 'I1NROID KIDNEY IJEG GI-ILI

BA 140 2.38E 07 2.91E 04 1.53E 06 0.00E-01 9.88E 03 1.96E 04 3.67E 07
BA 141 0.00E-01 0.00E-01 0.00E-01 r. 00E-01 0.00E-01 0.00E-01 0.00E-01
BA 142 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

LA 140 3.09E-02 1.52E-02 4.04E-03 0.00E-01 0.00E-01 0.00E-01 8.72E 02
LA 142 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
CE 141 1.18E 04 7.88E 03 9.05E 02 0.00E-01 3.71E 03 0.00E-01 2.25E 07

CE 143 1.69E-02 1.23E 01 1.38E-03 0.00E-01 5.53E-03 0.00E-01 3.70E 02
CE 144 1.23E 06 5.08E 05 6.60E 04 0.00E-01 3.04E 05 0.00E-01 3.09E 08
PR 143 1.77E 04 7.05E 03 8.78E 02 0.00E-01 4.10E 03 0.00E-01 5.81E 07

PR 144 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
ND 147 6.32E 03 6.87E 03 4.11E 02 0.00E-01 4.03E 03 0.00E-01 2.48E 07
W 187 1.81E-02 1.48E-02 5.18E-03 0.00E-01 0.00E-01 0.00E-01 4.00E 00

NP 239 2.26E-01 2.13E-02 1.19E-02 0.00E-01 6.70E-07 0.00E-01 3.43E 03

O
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'IMME A.5-12

-COW-MEAT PA'IHWAY F1CIOR
MRD4/YR PER UCI/SDC

CHIID (RI FACIWS)

NTLIDE BONP LIVER T BODY THYBOID KIDNEY LUtG GI-ILI

H 3 0.00E-01 2.34E 02 2.34E 02 2.34E 02 2.34E 02 2.34E 02 2.34E 02
C 14 3.83E 08 7.67E 07 7.67E 07 7.67E 07 7.67E 07 7.67E 07 7.67E 07
NA 24 1.73E-03 1.73E-03 1.73E-03 1.73E-03 1.73E-03 1.73E-03 1.73E-03

P J2 7.41E 9 3.47E 08 2.86E 08 0.00E-01 0.00E-01 0.00E-01 2.05E 08
CR 51 0.00E-01 0.00E-01 8.79E 03 4.88E 03 1.33E 03 8.91E 03 4.66E 05
LN 54 0.00E-01 8.01E 06 2.13E 06 0.00E-01 2.25E 06 0.00E-01 6.72E 06

s
MN 56 1.19E-10 0.00E-01 4.75E-12 0.00E-01 0.00E-01 0.00E-01 5.41E-10
FE 55 4.57E 08 2.42E 08 7.50E 07 0.00E-01 0.00E-01 1.37E 08 4.49E 07
FE 59 3.76E 08 6.09E 08 3.03E 08 0.00E-01 0.00E-01 1.76E 08 6.34E 08

00 58 0.00E-C1 1.64E 07 5.03E 07 0.00E-01 0.00E-01 0.00E-01 9.58E 07
CO 60 0.00E-01 6.93E 07 2.04E 08 0.00E-01 0.00E-01 0.00E-01 3.84E 08,

NI 63 2.91E 10 1.56E 09 9.91E 08 0.00E-01 0.00E-01 0.00E-01 1.05E 08

NI 65 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
CU 64 0.00E-01 3.00E-07 1.81E-07 0.00E-01 7.24E-07 0.00E-01 1.41E-05
ZN 65 3.75E 08 1.00E 09 6.22E 08 0.00E-01 6.30E 08 0.00E-01 1.76E 08

ZN 69 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
BR 83 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
BR 84 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

BR 85 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RB 86 0.00E-01 5.77E 08 3.55E 08 0.00E-01 0.00E-01 0.00E-01 3.71E 07
RB 88 0.00E-01 0 00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 _

RB 89 0.00F-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
SR 89 4.82E 08 0.00E-01 1.38E 07 0.00E-01 0.00E-01 0.00E-01 1.87E 07
SR 90 1.04E 10 0.00E-01 2.64E 09 0.00E-01 0.00E-01 0.00E-0) 1.40E 08

SR 91 2.24E-10 0.00E-01 8.45E-12 0.00E-01 0.00E-01 0.00E-01 4.94E-10
SR 92 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
Y 90 1.70E 02 0.00E-01 4.55E 00 0.00E-01 0.00E-01 0.00E-01 4.84E 05

Y 91M 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
Y 91 1.80E 06 0.00E-01 4.82E 02 0.00E-01 0.00E-01 0.00E-01 2.40E 08
Y 92 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
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TAILM A.5-12 (Cunt.'d)

GRAS.S-COW-Mi%T l'All!WAY F/Clut
M' MRIWYR PI:R LCI/SIE

CRIID (RI r/CIU(S)

L(0,IDE THIE 1,IVill T_JJyY 1UyLQ1D KitNPY QqU GI-!JJ

Y 93 1.04E-11 0.00E-01 2.87E 13 0.00E-01 0.00E 01 0.00E-01 ' 56E-07-.

ZR 95 2.66E 06 5.86E 05 5.21E 05 0.00E-01 8.38E 05 0.00E-01 6.11E 08
ZR 97 3.220-05 4.65E-QS 2. 74 E-06 0.00E-01 6.68E-06 0.0011-01 7.05E-01.

Im 95 3.10E 06 1.21E 06 0.63E 05 0.00E-01 1.13E 06 0.00E-01 2.23E 09
10 99 0.00E-01 1.15E 03 2.84E 04 0.000-01 2.45E 05 0.00E-01 9.51E 04
1C 91M 6.27E-21 1.23E-20 2.04E-19 0.00E-01 1 79E-19 6.24E-21 7.01rdB

TC 101 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RU 103 1.55E 08 0.00E-01 5.95E e7 0.00E-01 3.90E 08 0.00E-01 4.00E 09
RU 105__, 9.16E-28 0.00E-01 3.32E-28 0.00E-01 8.05E-27 0.00E-01 5.98E-25

RU 106 4.44E 09 0.00E-01 5.54E 08 0.00E-01 5.99E 09 0.00E-01 6.90E 10
/G 110M 8.34E 06 5.67E 06 4.53E 06 0.00E-01 1.06E 07 0.00E-01 6.74E 08
TE 125H 5.69E 08 1.54E 38 7.59E 07 1.60E 08 OJ0E-01 0.00E-01 5.49E 08

TE 127M 1.77E 09 4.78E 08 2.11E 00 4.240 08 5.06E 09 0.00E-01 1.44E 09
TE 127 3.41E-10 9.20E-11 7.32E-11 2.36E-10 9.71E-10 0.00E-01 1.33E-08
TE 129M 1.79E 09 5.00E 08 1.68E 08 5.77E 08 5.26E 09 0.00E-01 2.188 09

O TU 129 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.0DE-01
TE 131M 7.01E 02 2.43E 02 2.58E 02 4.99E 02 2.35E 03 0.00E-01 9.84E 03
TE 131 0._Q00-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E 01

TE 132 2.12E 06 9.39E 05 1.13E 06 1.370 06 8.72E 06 0.00E-01 9.46E 06
I 130 3.05E-06 6.17E-06 3.18E-06 6.80E-04 9.22E-06 0.00E-01 2.89E-06
I 1 31 _ 1.66E 07 1.67E 07 9.47E OG 5.51E 09 2.74E 07 0.00E-91 1,48E 06

I 132 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
I 133 5.70E-01 7.04E-01 2.66E-01 1.31E 02 1.17E 00 0.00E-01 2.84E-01
I 134 0.00E-01 0 QQE-01 0.00E-01 0,00E-01 0.00E-01 0.00E-01 0.00E-01

I 135 6.59E-17 1.19E-16 5.61E-17 1.05E-14 1.82E-16 0.00E-01 9.04E-17
. CS 134 9.22E 08 1.51E 09 3.19E 08 0.00E-01 4.69E 08 1.68E 08 8.16E 06

CS 136 1.59E 07 4.36E 07 2.Q2E 07 0.00E-01 2.32E 07 3.46E 06 1.53E Of

CS 137 1.33E 09 1.28E 09 1.88E 08 0.00E-01 4.16E 08 1.50E 08 7.99E 06
CS 138 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
IW 139 0.00E-01 0.00E-01 0.00E-01 0.00E-J1 0.00E-01 0.00E-01 0.00E-01

.-
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'IWWJt A.5-12 (Ont/d)

GRAPg-00W-MTAT 1%'111WAY F/CIUt
M MRIWYR PIR LC1/ SIC

OIIID (RI FICIU(S)

!E'LIDE IGE LTVER T!@Y 'IIIYROID KIIM N 1ADL GI-141

1% 140 4.39E 07 3.84E 04 2.56E 06 0.00E-01 1.25E 04 2.29E 04 2.22E 07
BA 141 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 ,

1% 142 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 J E -11
1A 140 5.66E-02 1.98E-02 6.66E-03 0.00E-01 0.00E-01 0.00E-01 5.51E-02
LA 142 0.00E-01 0.00E-01 0.00E 01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
CE 141 2.22E 04 1.11E 04 1.64E 03 0.00E-01 4.86E 03 0.00E-01 1.388 07

CE 143 3.18E-02 1.72E 01 2.50E-03 0.00E-01 7.23E-03 0.00E-01 2.52E 02
CE 144 2.32E 06 7.26E 05 1.24E 05 0.00E-01 4.02E 05 0.00E-01 1.89E 08
PR 143 3.31E 04 1.00E 04 1.66E 03 0.00E-01 5.43E 03 0.F 91 3.60E 07

PR 144 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-91 0.00E-01 0.00E-01
10 147 1.19E 04 9.60E 03 7.43E 02 0.00E-01 5.27E 03 0.00E-01 1.52E 07
W 187 3.36E-02 L. 998-02 8.94E-03 0.00E-01 0.00E-01 0.00E-01 2.80E 00

NP 239 4.26E-01 3.06E-02 2.15E-02 0.00E-01 8.84E-02 0.00E-01 2.26E-03

O
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TAlt.H A.5-13

VIIll? RATION PK11tWAY FAclut
M' rUll.M/YR PIR LC1/SIE

ADULT (RI FACIWS)

NtCI,1DE Ig{E LIVl]l T 10DY '11(yB0!D Elft1EY IUQ G1-ILI

11 3 0.00E-01 2.26E 03 2.26E 03 2.26E 03 2.26E 03 2.26E 03 2.26E 03
C 14 2.38E 08 4.55E 07 4.55E 07 4.55E 07 4.55C 07 4.55E 07 4.55E 07
NA 24 2.69E 05 2 69E 05 2.698 05 2.69E_05 2.69E 05 2.69E 05 2.69E 05

P 32 1.40E 09 8.73E 07 5.42E 07 0.00E-01 0.00E-01 0.00E-01 1.58E 08
01 51 0.00E-01 0.00E-01 4.64E 04 2.78E 04 1.02E 04 6.16E 04 1.17E 07
y)J 54 0.00E-01 3.13E 08 5.97E 07 0.00E-01 9.3]E 07 0.00E-01 9.58E 08

bei 56 0.00E-01 1.59E 01 2.82E 00 0.00E-01 2.02E 01 0.00E-01 5.08E 02
PE 55 2.09E 08 1.45E 08 3.37E 07 0.00E-01 0.00E-01 8.06E 07 0.29E 07
FE 59- 1.26E 08 2.96E 08 1.14E 08 0.00E-01 0.00E-01 0.28E 07 9 & U_pQ

00 58 0.00E-01 3.07E 07 6.89E 07 0.00E-01 0.00E-01 0.00E-01 6.23E 08
00 60 0.00E-01 1.67E 08 3.69E 08 0.00E-01 0.00E-01 0.00E-01 3.14E 09
NI 63 1.04E 10 7.28E 08 3.49E 08 0.00E-01 0.00E-01 0.0JE-01 1.50E 08

NI 65 6.93E 01 9.01E 00 4.11E 00 0.00E-01 0.00E-01 0.00E-01 2.28E 02
CU 64 0.00E-01 9.21E 03 4.32E 03 0.00E-01 2.32C 04 0.00E-01 7.85E 05
ZN 65 3,17E 08 1.01E 09 4.56E 08 0.00E-01 6.75E 08 0.00E-01 6.36E 03

O ZN 69 8.77E-06 1.68E-05 1.17E-06 0.00E-01 1.09E-05 0.00E-01 2.52E-06
IE 83 0.00E-01 0.00E-01 3.11E 00 0.00E-01 0.00E-01 0.00E-01 4.46E 00
LVI 84 0.00E-01 0.00E-01 2.49E-11 0.00E-01 0.00E-01 0.00E-01 1.96E-16

1Y1 85 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RB 86 0.00E-01 2.19E 08 1.02E 08 0.00E-01 0.00E-01 0.00E-01 4.33E 07
1U1 88 0.00E-01 3.47E-22 1.84E-22 0.00E-01 0.00E-01 0.005-Q1 0.00E-01

RB 89 0.00E-01 1.41E-26 9.88E-27 0.00E-01 0.00E-01 0.00E-01 0.00E-01
SR 89 9.97E 09 0.00E-01 2.86E 08 0.00E-01 0.00E-01 -0.00E-01 1.60E 09
EB 90 6.05E 11 0.00E-01 1.40E 11 0.00E-01 0.00E-01 0.00E-01 1.75y 10

SR 91 3.03E 05 0.00E-01 1.22E 04 0.00E-01 0.00E-01 0.00E-01 1.44E 06
SR 92 4.27E 02 0.00E-01 1.85E 01 0.00E-01 0.00E-01 0.00E-01 8.46E 03
Y 90 1.33E 04 0.00E-01 3.56E 02 0.00E-01 0.00E-01 0.00E-0J 1.41E 08

Y 91M 5.24E-09 0.00E-01 2.03E-10 0.00E-01 0.00E-01 0.00E-01 1.54E-08
Y 91 5.11E 06 0.00E-01 1.37E 05 0.00E-01 0.00E-01 0.00E-01 2.81E 09
Y 92 9.16E-01 0 2Q3-01 2.68E-02 0.00E-01 0.00E-01 0.00E-01 1.60E 04
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'IWEJ: A.5-13 (Ont'd)

hgLTNI'IW PN11MAY FICKR
H MRP1/YR PIR ICI/SIE

ADULT (RI FICIT S)

MillPE _, TWE LIVER TIGY 'IIIYROID VsIrtfEY IUTC GI-JLI

Y 93 1.74E 02 0.00E-01 4.81E 00 0.00E-01 0.00E-01 0.00E-01 5.52E 06
ZR 95 1.18E 06 3.77E 05 2.55E 05 0.00E-01 5.92E 05 0.00E-01 1.20E 09
ZR 97 3.37E 02 6.81E 01 3.1]]; 01 0.00E-01 __1.03E 02 0.00E-01 2.11E 07

NB 95 1.43E 05 7.93E 04 4.26E 04 0.00E-01 7.84E 04 0.00E-01 4.81E 08
m 99 0. 0' d-N 6.15E 06 1.170 06 0.00E-01 1.39E 07 0.00E-01 1.43E 07
'It 99M hQ 8.77E 00 1.12E Q2 0.00E-01 1.33E 02 4.30E 00 5.19E 03

1C 101 8.34E-31 1.20E-30 1.180-29 0.00E-01 2.16E-29 6.14E-31 0.00E-01
RU 103 4.76E 06 0.00E-01 2.05E 06 0.00E-01 1.82E 07 0.00E-01 5.56E 08
Ep 105 5.39E 01 0.00E-01 2.138 01 0.00E-01 6.97E 02 0.00E-01 3.30E 04

RU 106 1.93E 08 0.00E-01 2.44E 07 0.00E-01 3.72E 08 0.00E-01 1.25E 10
/C 110M 1.0$E 07 9.75E 05 5.79E 06 0.00E-01 1.92E 07 0.00E-01 3.98E 09
TE 125M 9.66E 07 3.50E 07 1.29E 07 2.90E 07 3.938 08 0.00E-01 3.86E 08

TE 127M 3.49E 08 1.25E 08 4.26E 07 8.93E 07 1.42E 09 0.00E-01 1.17E 09
TE 127 5.66E 03 2.03E 03 1.23E 03 4.20E 03 2.31E 04 0.00E-01 4.47E 05
TE 129M 2.51E 08 9.30E 07 3.98E 07 8.63E 07 1.05E 09 0.00E-01 1.27E 09

TE 129 7.65E-04 2.87E-04 1.86E-04 5.87E-04 3.22E-03 0.00E-01 5.77E-04
TE 131M 9.12E 05 4.46E 05 3.72E 05 7.07E 05 4.52E 06 0.00E-01 4.43E 07
TE 131 1.51E-15 6.3?E-16 4.78E-16 '.24E-15 6.63E-15 0.00E-01 2.14E-16.

TE 132 4.30E 06 2.78E 06 2.61E 06 3.07E 06 2.68E 07 0.00E-01 1.32E 08
I 130 3.95E 05 1.16E 06 4.57E 05 9.81E 07 1.81E 06 0.00E-01 9.97E 05
I 131 8.08E 07 1.16E OB 6.62E 07 3.79E 10 1.98FcQ8 0.00E-01 3.05E 07

I 132 5.77E 01 1.54E 02 5.40E 01 5.40E 03 2.46E 02 0.00E-01 2.90E 01
1 133 2.09E 06 3.63E 06 1.11E 06 5.33E 08 6.33E 06 0.00E-01 3.26E 06
I 134 9 69E-05 2.63E-04 9.42E-05 4.56E-03 4.19E-04 0.00E-01 2.30E-07

I 135 3.90E 04 1.02E 05 3.77E 04 6.74E 06 1.64E 05 0.00E-01 4.15E 05
CS 134 4.67B 09 1.11E 10 9.08E 09 0.00E-01 3.59E 09 1.19E 09 1.94E 08
CS 136 4.20E 07 1.66E 08 1.19E 08 0,00E-0) 9.22E 07 1.26E 07 1.88E 07

CS 137 6.36E 09 8.70E 09 5.70E 09 0.00E-01 2.95E 09 9.81L 08 1.68E 08 '

CS 138 3.94E-11 7.78E-11 3.86E-11 0.00E-01 5.72E-11 5.65E-12 3. 32E- 16
1% 139 2.90E-02 2.07E-05 0.50E-04 0.00E-01 1.93E-05 1.17E-05 5.15E-02
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!

TNER A.5-13 (Ont'd)

VigEI' TICN PA31NAY FICIUtA
M MRIM/YR PD1 LCI/SIE

ADULT (RI F/CIm S)

lAn.It)E EOTE LIV!R T IG7Y 'IlfYlTJ1D KICWEY IIRC GI-lhi
BA 140 1.29E 08 1.61E 05 8.42E 06 0.00E-01 5.49E 04 9.25E 04 2.65E 08

'

BA 141 1.28E-21 9.64E-25 4.31E-23 0.00E-01 8.96E-25 5.47E-25 6.01E-31
1% 142 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

LA 140 1.96E 03 9.99E 02 2.64E 02 0.00E-01 0.00E-01 0.00E-01 7.33E 07
IA 142 1.42E-04 6.44E-05 1.61E-05 0.00E-01 0.00E-01 0.00E-01 4.70E-01
CE 141 1.97E 05 1.33E 05 1.5]E 04 0.00E-01 6.19E 04 _ 0.00E-01 5.10E 08

CE 143 9.98E 02 7.38E J5 8.17E 01 0.00E-01 3.25E 02 0.00E-01 2.*
CE 144 3.29E 07 1.39.e 07 1.77E 06 0.00E-01 8.16E 06 0.00E-01 1.1 -
PR 143 6.26E 04 2.51E 04 3.11E 03 0.00E-01 1.45E 04 0.00E-01 2.74E 08

PR 144 3.13E-26 1.30E-26 1.59E-27 0.00E-01 7.32E-27 0.00E-01 0.00E-01
10 147 3.36E 04 3.89E 04 2.32E 03 0.00E-01 2.27E 04 0.00E-01 1.87E 08
W 187 3.82E 04 3.20E 04 1.12E 04 0.00E-01 0.00E-01 0.00E-01 1.05E 07

flP 239 1.43E 03 1.40E 02 7.74E 01 0.00E-01 4.38E 02 0.00E-01 2.88E 07

O '
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TAIME A.5-14

UrATICH PNI1MAY FM1Ut
MRIN/YR P!71 (CI/SEC
TIIN (RI FMIUtS)

NLCLIDE EOJE L1 Vill T KUY 'lifYROID KI!*rY IUtu GI-111
I

H 3 0.00E-01 2.59E 03 2.59E 03 2.59E 03 2.59E 03 2.59E 03 2.59E 03 l
C 14 3.69E 08 7.38E 07 7.38E 07 7.38E 07 7.3BE 07 7.38E 07 7.38E 07
NA 24 2 39E 05 2.39E 05 2.390 05 2.39E 05 1.J9E 05 2.39E 05 2.39E_05

P 32 1.61E 09 9.96E 07 6.23E 07 0.00E-01 0.00E-01 0.00E-01 1.35E 08
CR 51 0.00E-01 0.00E-01 6.17E 04 3.43E 04 1.35E 04 8.81E 04 1.04E 07
MN 51 0.001:-01 4.54E 08 9.01E 07 0.00E-01 1. 36tLO8 0.00E-01 9.3.T QS

MN 56 0.00E-01 1.44E 01 2.55E 00 0.00E-01 1.82E 01 0.00E-01 9.45E 02
FE 55 3.25E 08 2.31E 08 5.3BE 07 0.00E-01 0.00E-01 1.46E 08 9.9BE 07
FE 59 1.79E 08 4.18E 08 1.62E 08 0.00E-01 0.00E-01 1.32E 08 9.90E 08

00 58 0.00E-01 4.36E 07 1.01E 08 0.00E-01 0.00E-01 0.00E-01 6.01E 08
m 60 0.00E-01 2.49E 08 5.60E 08 0.00E-01 0.00E-01 0.00E-01 3.24E 09
NI 63 1.610 10 1.13E 09 5.44E 08 0.00E-01 0.00E-01 0.00E-01 1.81E 08

NI 65 6.45E 01 8.24E 00 3.76E 00 0.00E-01 0.00E-01 0.00E-01 4.47E 02
CU 64 0.00E-01 8.34E 03 3.92E 03 0.00E-01 2.11E 04 0.00E-01 6.47E 05
f_R 65 4.24E 08 1.47E 09 6.86E 08 0.00E-01 9.42E 08 0.00E-01 6.23E 08

ZN 69 8.21E-06 1.56E 05 1.10E-06 0.00E-01 1.02E-05 0.00E-01 2.88E-05
BR 83 0.00E-01 0.00E-01 2.92E 00 0.00E-01 0.00E-01 0.00E-01 5.08E-17
BR 84 0.00E-01 0.00E-01 2.27E-11 0.00E-01 0.00E-01 0.00E-01 3.14E-28

BR 85 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RB 86 0.00E-01 2.74E 08 1.29E 08 0.00E-01 0.00E-01 0.00E-01 4.05E 07
RB 88 0.00E-01 3.21E-22 1.71E-22 0.00E-01 0.00E-01 0.00E-9,1 2.75E-29

RB 89 0.00E-01 1.26E-26 8.94E-27 0.00E-01 0.00E-01 0 V0E-01 1.94E-35
SR 89 1.51E 10 0.00E-01 4.34E 08 0.00E-01 0.00E-01 0.00E-01 1.80E 09
SR 90 7.5]E 11 0 QQE-01 1.85E 11 0.00E-01 0.00E-01 0.00E-01 2.11E 10

SR 91 2.83E 05 0.00E-01 1.13E 04 0.00E-01 0.00E-01 0.00E-01 1.28E 06
SR 92 3.98E 02 0.00E-01 1.70E 01 0.00E-01 0.00E-01 0.00E-01 1.01E 04
Y 90 1.24E 04 0.00E-01 3.34E 02 0.00E-01 0.00E-01 0.00E-01 1.02E 08

Y 9tM 4.88E-09 0.00E-01 1.87E-10 0.00E-01 0.00E-01 0.00E-01 2.30E-07
Y 91 7.84E 06 0.00E-01 2.10E 05 0.00E-01 0.00E-01 0.00E-01 3.21E 09
Y 92 8.61E-01 0.00E-01 2.498-02 0.00E-01 0.00E-01 0.00E-01 2.36E 04
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TMER A.5-14 (Omt'd)

VIpfATICYi PA'111WAY F7Cim
M' MRIM/YR Pm (CI/SII'

TED4 (R1 17CIMS)

NtCLIDE KYiB I.IVER T K0Y 1HYPOID KirrJrY 100 .gl-L.If

Y 93 1.63E 02 0.00E-01 4.47E 00 0.00E-01 0.00E-01 0.00E-01 4.99E 06
ZR 95 1.72E 06 5.44E 05 3.74E 05 0.00E-01 7.99E 05 0.00E-01 1.25E 09
Zh _97 3. UI 02 6.18E 01 ,2.85E 01 0.00E-01 9.37E 01 OJ QI .QL. 1.67E 07

tm 95 1.93E 05 1.07E 05 5.88E 04 0.00E-01 1.04E 05 0.00E-01 4.57E 08
MD 99 0.00E-01 5.65E 06 1.08E 06 0.00E-01 1.29E 07 0.00E-01 1.01E 07
E__, 99M 2.74E 00 7.648_00 L9_QE_Q L 0.00E-01 1.11r,_0.2 ._4.24EA0 5 0 3 _Q)3

TC 101 7.76E-31 1.10E-30 1.08E-29 0.00E-01 2.00E-29 6. 72E-31 0.00E-01
RU 103 6.81E 06 0.00E-01 2.91E 06 0.00E-01 2.40E 07 0.00E-01 5.69E 08
FU 105 5.01E 01 0.00E-01 1 94E 01 0.00E-Q1 6.32E 02 0.00E-01 4.04E 04

RU 106 3.09E 08 0.00E-01 3.90E 07 0.00 01 5.97E 08 0.00E-01 1.48E 10
/G 110M 1.52E 07 1.43E 07 8.72E 06 0.00L-01 2.74E 07 0.00E-01 4.03E 09
'JE 125M 1,4CE 08 5.34E 07 1.98E 07 4.14E 07 0.00E-01 0.00E-01 4.39E 08

TE 127M 5.52E 08 1.96E 08 6.56E 07 1.31E 08 2.24E 09 0.00E-01 1.37E 09
TE 127 5.34E 03 1.89E 03 1.15E 03 3.68E 03 2.16E 04 0.00E-01 4.12E 05
TE 129M' 3.62E 08 1.34E 08 5.73E 07 1.17E 08 1.51E 09 0.00E-01 1.36E 09

O
V TE 129 7.16E"04 2.67E-04 1.74E-04 5.12E-04 3.01E-03 0.00E-01 3.92E-03

TE 131M 8.44E 05 4.05E 05 3.38E 05 6.09E 05 4.22E 06 0.00E-01 3.25E 07
TE 131 1.41E-15 5.00E-16 4.40E-16 1.00E-15 6.15E-15 0.00E-01 1.15E-16

iT 132 3.91E 06 2.48E 06 2.33E 06 2.61E 06 2.37E 07 0.00E-01 7.84E 07
I 130 3.51E 05 1.02E 06 4.05E 05 8.28E 07 1.56E 06 0.00E-01 7.00E 05
I 131 7.69E 07 1.00E 08 5.78E 07 3.148 10 1.85E 08 0.00E-01 2.13E 07

I 132 5.20E 01 1.36E 02 4.89E 01 4.59E 03 2.14E 02 0.00E-01 5.93E 01
I 133 1.94E 06 3.29E 06 1.00E 06 4.59E 08 5.77E 06 0.00E-01 2.49E 06
I 134 8.76E-05 2.32E-04 _f.34E-05 3.87E-03 3.66E-04 0.00E-01 3.06E-Qs

I 135 3.52E 04 9.07E 04 3.36E 04 5.84E 06 1.43E 05 0.00E-01 1.01E 05
CS 134 7.10E 09 1.67E 10 7.75E 09 0.00E-01 5.31E 09 2.03E 09 2.08E 08
CS 136 4.28E 07 1.688 08 1.13E 08 0.00E-01 9.16E 07 1.44E 07 1.35E 07

'

CS 137 1.01E 10 1.35E 10 4.69E 09 0.00E-01 4.59E 09 1.78E 09 1.92E 08
CS 138 3.64E-11 6.98E-11 3.49E-11 0.00E-01 5.15E-11 6.00E-12 3.17E-14
BA 139 2.73E-02 1.92E-05 7.96E-04 0.00E-01 1.81E-05 1.3?E-05 2.44E-01
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'IMER A.5-14 (Omt 'd)

VIgt?rATIQ1 Pali!WAY F/citR
M M)uN/YR PIE LCI/ SIC

TEIN (RI F/CitRS)

!U'LIDE TOE LIVIR T IEOY 'linTOIP KIrWEY IDG G1,LM_

BA 140 1.38E 08 1.69E 05 8.91E 36 0.00E-01 5.74E 04 1.14E 05 2.13E 08
BA 141 1.19E-21 8.90E-25 3.98E-23 0.00E-01 8.27E-25 6.10E-25 2.54E-27
In 142 0.000-01 0.00E-01 0.00r-01 0.00E-01 0,00E-01 0. 00Fc.LO. 00E-01

1A 140 1.81E 03 8.89E 01 2.37E 02 0.00E-01 0.00E-01 0.00E-01 5.11E 07
IA 142 1.30E-04 5.78E-05 1.44E-05 C.00E-01 0.00E-01 0.00E-01 1.76E 00
CE 141 2.83E 05 1.89E 05 2.17E 04 0.003-01 8.90E 04 O 0_0E-01 5.41E QDt

CE 143 9.33E 02 6.79E 05 7.58E 01 0.00E-01 3.04E 02 0.000-01 2.04E 07
CE 144 5.27E 07 2.18E 07 2.83E 06 0.00E-01 1.30E 07 0.00E-01 1.33E 10
PR 143 7.01E 04 2.80E 04 3.49E 03 0.008-01 1.63E 04 0.00E-01 2.31E 08

PR 144 2.93E-26 1.20E-26 1.49E-27 0.00E-01 6.88E-27 0.00E-01 3.23E-29
!E) 147 3.66E 04 3.98E 04 2.38E 03 0.00E-01 2.34E 04 0.00E-01 1.44E 08
W 187 3.56E 04 2.90E 04 1.02E 04 0.00E-01 0.00E-01 0.00E-01 7.84E 06

le 239 1.39E 02 1.31E 02 7.26E 01 0.00E-01 4.10E 02 0.00E-01 2.10E 07

O
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TAlHE A.5-15 |

O |

Vigi'rATKli PNI1MAY F/C1m |
M MUWYR PER (CI/STE j

cirilo (R1 rtcluts) '

ECLIDE_ 193E LIVIE T[mY 'blYROID KIDrirY !WL 01-1G_

H 3 0.00E-01 4.01E 03 4.01E 03 4.01E 03 4.01E 03 4.01E 03 4.01E 03
C 14 8.09E 08 1.78E 08 1.78E 08 1.7bE 08 1.78E 08 1.78E 08 1.76E 08
FM 24 ,_1 1]E 05 3.73E 05 3.73E 05 .3.73E 05 3.73E 05 3.73E 05 3.73E 0$

F 32 3.73E 09 1.58E 08 1.30E 08 0.00E-01 0.00E-01 0.00E-01 9.30E 07
CR 51 0.00E-01 0.00E-01 1.17E Ob 6.50E 04 1.78E 04 1.19E 05 6.21E 06
M4 54 0.00E-01 6.6bj;_Q1 1.77E 08 0.00E-01 1,868 08 0.00E-01 5.58E 08

Mi 56 0.00E-01 1.88E 01 4.24E 00 0.00E-01 2.27E 01 0.00E-01 2.72E 03
PE 55 8.00E 08 4.24E 08 1.31E 08 0.00E-01 0.00E-01 2.40E 08 7.86E 07
PE 59 3.971; 08 6.43E 08 3.20E 08 0.00E-01 0.00E-01 1.86E 08 6.69E 08

00 58 0.00E-01 6.44E 07 1.97E 08 0.00E-01 0.00E-01 0.00E-01 3.76E 08
00 60 0.00E-01 3.78E 08 1.12E 09 0.00E-01 0.00E-01 0.00E-01 2.10E 09
NI 63 3.95E 10 2.11E 09 1.34E 09- _0. 00E-01. .0.00E-01 0.00E-01 1.42E 08

NI 65 1.180 02 1.11E 01 6.51E 00 0.00E-01 0.00E-01 0.00E-01 1.37E 03
CU 64 0.00E-01 1.10E 04 6.65E 03 0.00E-01 2.66E 04 0.00E-01 5.16E 05
Idi 65 0.12E 08 2.16E 09 1.35E 09 0.00E-01 1.36E 09 0.00E-01 3.80E 08

ZN 69 1.51E-05 2.19E-05 2.02E-06 0.00E-01 1.33E-05 0.00E-01 1.38E-03
BR 83 0.00E-01 0.00E-01 5.38E 00 0.00E-01 0.00E-01 0.00E-01 3.14E-17
BR 84 0.00E-01 0.00E-01 3.85E-11 0.00E-01 0.00E 01 0.00E-01 1.94E-28

BR 85 0.00E-01 0.00E-01 0.00E-01- 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RB 86 0.00E-01 4.52E 08 2.78E 08 0.00E-01 0.00E-01 0.00E-01 2.91E 07
E!! 80 0.00E-01 4.43E-22 3.08E-22 0.00E-01 0.00E-01 0.00E-01 2.17E-23

RB 89 0.00E-01 1.67E-26 1.48E-26 0.00E-01 0.00E-01 0.00E-01 1.45E-28
SR 89 3.60E 10 0.00E-01 1.03E 09 0.00E-01 0.00E-01 0.00E-01 1.39E 09
SR 90 1.24E 12 0.00E-01 3.15E 11 0.00E-01 0.00E-01 0.00E-01 1.678 10

SR 91 5.21E 05 0.00E-01 1.97E 04 0.00E-01 0.00E-01 0.00E-01- 1.15E 06
SR 92 7.29E 02 0.00E-01 2.92E 01 0.00E-01 0.00E-01 0.00E-01 1.38E 04
Y 90 2.30E 04 0.00E-01 6.17E 02 0.00E-01 0.00E-01 0.00E-01 6.56E 07

Y 91M 8.95E-09 0.00E-01 3.26E-10 0.00E-01 0.00E-01 0.00E-01 1.75E-05
Y .91 1.06E 07 0.00E-01 4.99E 03 0.00E-01 0.00E-01 0.00E-01 2.48E 09
Y 92 1.59E 00 0.00E-01 4.54E-02 0.00E-01 0.00E-01 0.00E-01 4.58E E

A-83

! O
|

_ _ ._- ____ ___ _____ _ _ _ __ _. __



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

I

TAIEE A.5-15 (Ont.'d)

VI LTATIOJ PA'11MAY F/CRH
M MRDVYR PIR LCI/ SIC

CHIID (RI FICImS) ,

|M2J.DI IOfC LIVD1 T IGJY 111YROLD ._RQiUY IJ E ,jj-JJJQ

Y 93 3.01E 02 0.00E-01 8.26E 00 0.00E-01 0.00E-01 0.00E-01 4.48E 06 i

7.R 95 3.86E 06 8.49E 05 7.56E 05 0.00E-01 1.22E 06 0.00E-01 8.85E 08
AL._9L.-. MMdG--_.LJE 01_AEr 0L_ Lf0?-01 - - LlfLES 0.008-01 _ L 25E 07

,

NB 95 4.11E 05 1.60E 05 1.14E 05 0.00E-01 1.50E 05 0.00E-01 2.96E 08
MD 99 0.00E-01 7.71E 06 1.91E 06 0.00E-01 1.65E 07 0.00E-01 6.3BE 06
E 99M 4.71E QO. 9.24F 00 4.86fLQ1 0.00E-01 1.34E 02 4 & LQ0 5.268 03 ,

K 101 1.43E-30 1.49E-30 1.89E-29 0.00E-01 2.55E-29 7.90E-31 4.75E-30
RU 103 1.53E 07 0.00E-01 5.88E 06 0.00E-01 3.85E 07 0.00E-01 3.96E 08
RU 105 9.17E 01 0.00E-01 3,33E 01 0.00E-01 0.06E 02 0.00E-01 5.99E 04

RU 106 7.45E 08 0.00E-01 9.30E 07 0.00E-01 1.01E 09 0.00E-01 1.16E 10
/G 110M 3.21E 07 2.17E 07 1.73E 07 0.00E-01 4.04E 07 0.00E-01 2.58E 09
TE 125M 3.51E 08 9.50E 07 4 67E 07 9.84E 07 0.00E-01 0.00E-01 3.38E 08

TE 12 /M 1.32E 09 3.56E 08 1.57E 08 3.16E 08 3.77E 09 0.00E-01 1.07E 09
TE 127 9.85E 03 2.66E 03 2.11E 03 6.82E 03 2.80E 04 0.00E-01 3.858 05
.TE 122M 8.41E 08 2.35E 00 7.88E 07 2.71E 08 2.47E 09 0.00E-01 1.03E 09

TE 129 1.33E-03 3.70E-04 3.15E-04 9.46E-04 3.88E-03 0.00E-01 8.25E-02
TE 131M 1.54E 06 5.33E 05 5.68E 05 1.10E 06 5.16E 06 0.00E-01 2.16E 07
TE 131 2.59E-15 7.90E-16 7.71E-16 1.98E-15 7.84E-15 0.00E-01 1.36E-14

7E 132 7.00E 06 3.10E 06 3.74E 06 4.51E 06 2.88E 07 0.00E-01 3.12E 07
I 130 6.16E 05 1.24E 06 6.41E 05 1.37E 08 1.86E 06 0.00E-01 5.82E 05
I 131 1.43E 08 1.44E 08 0.17E 07 4.76E 10 2,36E 08 0.00E,QJ 1.28E 07

I 132 9.23E 01 1.70E 02 7.80E 01 7.87E 03 2.60E 02 0.00E-01 2.00E 02
I 133 3.53E 06 4.37E 06 1.65E 06 8.12E 08 7.20E 06 0.00E-01 1.76E 06
I 134 1.56E-04 2.89E-04 1.33E-04 6.65E-03 4.42E-04 0.00E-01 1.92E-04

I 135 6.26E 04 1.13E 05 5.33E 04 9.98E 06 1.73E 05 0.00E-01 8.59E 04
CS 134 1.60E 10 2.63E 10 5.55E 09 0.00E-01 8.15E 09 2.93E 09 1.42E 08
CS 136 8.04E 07 2.21E 08 1.43E 08 0.00E-01 1.18E 08 1.76E 07 7.77E 06

CS 137 2.39E 10 2.29E 10 3.38E 09 0.00E-01 7.46E 09 2.68E 09 1.43E 08
CS 138 6.61E-11 9.20E-11 5.83E-11 0.00E-01 6.47E-11 6.96E-12 4.24E-11
IW 139 5.04E-02 2.69E-05 1.46E-03 0.00E-01 2.35P-05 1.58E-05 2.91E 00

A-84
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TAlu2 A.5-15 (O nt.'d)

v!4crATicw Iwamy ncim
M' MR124/Yit P121 tCI/Sil:

0111D (HI r/cIms)

l!LQJPE IGH' LIVER T_ [rOY . liqifl[L . K1ft&T IUU Cd-lid'

|

tw 140 2.77E 08 2.43E 05 1.62E 07 0.00E-01 7.90E 04 1.4bE 05 1.403 08
IW 141 2.20E-21 1.230-24 7.16E-23 0.000-01 1.07E-?4 7.24E-24 1.25E-21

'

IW 142 L0ft.-01 0_.0 & 01 OJLQE-01 0,0DE-01 0.00&-9.1 0.005-01 0.00E-01

LA 140 3.25E 03 1.140 03 3.83E 02 0.00E-01 0.00E-01 0.00E-01 3.17E 07
IA 142 2.36E-04 7.51E-05 2.35E-05 0.00E-01 0.00E-01 0.00E-01 1.49E 01
gg_141 6.56E,D5 3.27E 05 4,86E 04 0.00E-01 1.43E 05 0.00E,Q) 4.088 08

CE 143 1.72C 03 9.31E 05 1.35E 02 0.00E-01 3.91E 02 0.00E-01 1.36E 07
CE 144 1.27E 08 3.90E 07 6.78E 06 0.00E-01 2.2]E 07 0.00E-01 1.04E 10
IH 143 1.46E 05 4.36E 04 7.23E 03 0.00E-01 2.37E 04 0.005-01 1.57E 08

TH 144 5.44E-26 1.68E-26 2.74E-27 0.00E-01 8.90E-27 0.00E-01 3.62E-23
10 147 7.24E 04 5.86E 04 4.54E 03 0.00E-01 3.22E 04 0.00E-01 9.29E 07 '

W 187 6.47E 04 3.83E 04 1.72E 04 0.00E-01 0.00E-01 0.00E-01 5.38E 07

le 239 2.56E 03 1.84E 02 1.29E 02 0.00E-01 5.31E 02 0.00E-01 1.36E 07

O

A-85
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'InitE A.5-16

GROJO l'lWiE PA11MAY PNJIm
M MRIM/YR PfR LCI/SfC

(RI F/Cim)

H-3 0.00E 00 Y-91M 1.00E 05 CS-134 6.86E 09
C-14 0.00E 00 Y-91 1.07E 07 CS 136 1.49E 08
h 24 1.19E 07 Y-92 1.80E 05 C3-137 1.03E 10
P-32 0.00E 00 Y-93 1.858 05 C3-138 3.59F 05
CR-51 4.66E 06 ZR-95 2.45E 08 M-139 1.06E 05
MN-54 1.39E 09 ZR-97 2.96E 06 M-140 2.05E 07
MN-56 9.03E 05 E 95 1.37E 08 M-141 4.18E 04
PE-55 0.00E 00 D 99 3.99E 06 1% -142 4.49E 04
IT-59 2.73E 08 'IC-99M 1.84E 05 IA-140 1.92E 07

'IC-101 2.04E 04
CD-58 3.79E 08 RU-103 1.08E 08 IA-142 7.37E 05
00-60 2.15E 10 5 105 6.36E 05 CE-141 1.37E 07
NI-63 0.00E 00 D 106 4.21E 08 CE-143 2.31E 06
NI-65 3.02E 05 G 110M 3.44E 09 CE-144 6.96E 07
CU-64 6.07E 05 TE-125M 1.55E 06 1E-143 0.00E 00
ZN-65 7.46E 08 5 127M 9.17E 04 IR-144 1.83E 03
ZN-69 0.00E 00 TE-127 2.98E 03 h 147 8.46E 06
IR-83 4.87E 03 TE-129M 1.98E 07 W-187 2.36E 06
1m-84 2.03E 05 TE-129 2.62E 04 NP-239 1.71E 06
BR-85 0.00E 00 TE-131M 8.03E 06
RB-86 8.99E 06 TE-131 2.92E 04O RB-88 3.31E 04 TE-132 4.23E 06
RB-89 1.21E 05 I-130 5.51E 06
SR-89 2.16E 04 I-131 1.72E 07
SR-90 0.00E 00 I-132 1.25E 06
SR-91 2.14E 06 I-133 2.45E 06
SR-92 7.77E 05 I-134 4.47E 05
Y-90 4.49E 03 I-135 2.53E 06

%
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TNRJt A.5-17

GRASS MIII, PN11TdAY FACIOR
1h/YR PIR LCI/StcM

ADULT

MQd125 1018 LIVEB T K0Y '11JYR0!D Kirmy 10n Q1-LL1_

H 3 0.00E-01 1.56E 03 1.96E 03 1.56E 03 1.56E 03 1.56E 03 1.568 03
C 14 2.63E 08 5.27E 07 5.27E 07 5.27E 07 5.27E 07 5.27E 07 5.27E 07
NA 24 2.93E 05 2.93E 05 2.93E 05 2.93E 05 2.93E 05 2.93E 05 2.93E 05

P 32 2.05E 10 1.27E 09 7.93E 08 0.00E-01 0.00E-01 0.00E-01 2.31E 09
CR 51 0.00E-01 0.00E-01 3.43E 03 2.05E 03 7.55E 02 4.55E 03 8.62E 05
MN 54 0.00E-01 1.01E 06 1.93E 05 Ou00E-01 3.00E 05 0.000-01 3.09E 06

F91 56 0.00E-01 4.99E-04 8.85E-05 0.00E-01 6.34E-04 0.00E-01 1.59E-02
FE 55 3.26E 05 2.25E 05 5.26E 04 0.00E-01 0.00E-01 1.26E 05 1.29E 05
FE 59 3.86E 05 9.07E 05 3.48E 05 0.00E-01 0.00E-01 2.54E 05 3.0?E Qs

00 58 0.00E-01 5.66E 05 1.27E 06 0.00E-01 0.00E-01 0.00E-01 1.15E 07
00 60 0.00E-01 1.97E 06 4.34E 06 0.00E-01 0.00E-01 0.00E-01 3.70E 07
N1 63 8.07E 08 5.65E 07 2.71E 07 0.00E-01 0.00E-01 0.00E-Pi 1.17E 07

NI 65 5.56E-02 7.22E-03 3.30E-03 0.009-01 0.00E-01 0.00E-01 1.83E-01
CU 64 0.00E-01 2.66E 03 1.25E 03 0.00E-01 6.70E 03 0.00E-01 2.27E 05
JN 65 1.65E 08 5.24E 08 2.37E 08 0.00E-01 3.EQE 08 0.00E-01 3.30E 08

ZN 69 6.27E-13 1.20E-12 8.34E-14 0.00E-01 7.79E-13 0.00E-01 1.80E-13
BR 83 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
BR 84 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-QJ 0.00E-01

DR 85 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 -

RB 86 0.00E-01 3.11E 08 1.45E 08 0.00E-01 0.000-01 0.00E-01 6.14E 07
RB 88 0.0pE-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.008-01 0.00E-01

RB 89 0.L SE-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
SR 89 3.0$E 09 0.00E-0. 8.75E 07 0.00E-01 0.00E-01 0.00E-01 4.89E 08
SR 90 9,83E 10 0.00E-01 2.41E 10 0.00E-01 0.00E-01 0.00E-01 3.84E 09

SR 91 6.02E 04 0.00E-01 2.43E 03 0.GJE-01 0.00E-01 0.00E-01 2.87E 05
SR 92 1.03E 00 0.00E-01 4.45E-02 0.00E-01 0.00E-01 0.00E-01 2.04E 01

| Y 90 8.49E 00 0.00E-01 2.28E-01 0.00E-01 0.00E-01 0.00E-01 9.00E 04

: Y 91M 7.24E-21 0.00E-01 2.80E-22 0.00E-01 0.00E-01 0.00E-01 2.13E-20
| Y 91 1.03E 03 0.00E-01 2.76E 01 0.00E-01 0.00E-01 0.00E-01 5.67E 05

Y 92 6.718-06 0.00E-01 1.96E-07 0.00E-01 0.00E-01 0.00E-01 1.18E-01

|

!
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TMRE A.5-17 (Oant.'d)

GRASS.00NT-MI1X PhnfRAY FICIm
M' MUN/YR PIR LCI/ SIC

NXILT

JfLUDE _ lM!E 1IVfE. T RT)l_ '!jjZBQip_ -- KIINEY 1mi 3Mid_
,_

Y 93 2.80E-02 0.00E-01 7.73E-04 0.00E-01 0.00E-01 0.00E-01 8.87E 02
ER 95 1.13E 02 3.63E 01 2.46E 01 0.06E-01 5.70E 01 0.00E-01 1.15E 05
ZR 97 5.20r-32 L O5E-02 4.80E-03 0.00E-01 1.58E-02 0.00U-01 3. 25E_M

tiB 95 9.91E 03 5.51E 03 2.96E 03 0.00E-01 5.45E 03 0.00E-01 3.35E 07
H3 99 0.00E-01 2.97E 06 5.65E 05 0.00E-01 6.73E 06 0.00E-01 6.89E 06
'IC 99M 3.99E-01 1.13E 00 1.44E 01 0.00E-01 1.71E 01 5.53E-01 6. 67Pd

TC 101 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RU 103 1.22E 02 0.00E-01 5.26E 01 0.00E-01 4.66E 02 0.00E-01 1.43E 04
RU 105 1.03E-04 0.00E-01 4.07E-05 0.00E-01 1.33E-03 0.00E-01 6.30E-02

RU 106 2.45E 03 0.00E-01 3.10E 02 0.00E-01 4.73E 03 0.00E-01 1.58E 05
N3 110M 6.99E 06 6.46E 06 3.84E 06 0.00E-01 1.27E 07 0.00E-01 2.64E 09
TB 125M 1.95E 06 7.00E 05 2.62E 05 5.88E 05 7.95E 06 0.00E-01 7.81E 06

TE 127M 5.49E 06 1.96E 06 6.70E 05 1.40E 06 2.23E 07 0.00E-01 1.84E 07
TE 127 7.84E 01 2.82E 01 1.70E 01 5.81E 01 3.19E 02 0.00E-01 6.19E 03
TE 129M 7.22E 06 2.69E 06 1.14E 06 2.48E 06 3.02E 07 0.00E-01 3.64E 07

TE 129 3.41E-11 1.28E-11 8.31E-12 2.62E-11 1.43E-10 0.00E-01 2.57E-11
TE 131M 4.33E 04 2.12E 04 1.77E 04 3.36E 04 2.15E 05 0.00E-01 2.10E 06
TE 131 4.40E-34 1.84E-34 1.39E-34 3.62E-34 1.938-33 0.00E-01 6,23E-35

TE 132 2.88E 05 1.86E 05 1.75E 05 2.06E 05 1.80E 06 0.00E-01 8.82E 06
I 130 5.04E 05 1.49E 06 5.87E 05 1.26E 08 2.32E 06 0.00E-01 1.28E 06
I 131 3.55E 08 5.08E 08 2.91E 08 1.67E 11 8.71E 08 0.00E-01 1.34E 08

I 132 1.98E-01 5.29E-01 1.85E-01 1.85E 01 8.43E-01 0.00E-01 9.94E-02
I 133 4.65E 06 0.08E 06 2.46E 06 1.19E 09 1.41E 07 0.00E-01 7.26E 06
I 134 2.44E-12 6.63E-12 2.37E-12 1.15E-10 1.05E-11 0.00E-01 5. 78E-15

,

;

I 135 1.54E 04 4.04E 04 1.49E 04 2.66E 06 6.48E 04 0.00E-01 4.56E 04
CS 134 1.70E 10 4.04E 10 3.30E 10 0.00E-01 1.31E 10 4.34E 09 7.06E 08
CS 136 7.83E 08 3.09E 09 2.23E 09 0.00E-01 1.72E 09 2.36E 08 3.51E 08

CS 137 2.21E 10 3.03E 10 1.98E 10 0.00E-01 1.03E 10 3.42E 09 5.86E 08
CS 138 2.75E-23 5.43E-23 2.69E-23 0.00E-01 3.99E-23 3.94E-24 2.32E-28
PA 139 5.48E-09 3.90E-12 1.60E-10 0.00E-01 3.65E-12 2.21E-12 9. 71 E-09

A-88
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'DMVE A.5-17 (Omt.'d)

GRASS Mi1X PAI1MAY 17CIU1-

h/YRPIR(CI/SIE
.

M 1

ALULT :

JLGID_E It Uli L1ViB T_ TU)y 91f)]OID K1tVEL _JJ30 gl-JM

BA 140 3.23E 06 4.05E 03 2.11E 05 0.00E-01 1.38E 03 2.32E 03 6.64E 06
tw 141 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
In 142 0.00E-01 0.005-01 0.00E-01 0.00E-01 0.00E-01 0.008-01 0.00E-01

LA 140 5.43E-01 2.73E-01 7,23E-02 0.00E-01 0.00E-01 0.00E-01 2.01E 04
IA 142 1.13E-12 5.12E-13 1.20E-13 0.00E-01 0.00E-01 0.00E-01 3.74E-09
CE 141 5.8]E 02 3.93E 02 4.46E 01 0.00E-01 1.83E 02 0.00E-01 1.50E 06

CE 143 4.99E 00 3.69E 03 4.08E-01 0.00E-01 1.62E 00 0.00E-01 1.38E 05
CE 144 4.29E 04 1.79E 04 2.30E 03 0.00E-0; 1.06E 04 0.00E-01 1.45E 07
PR 143 1.900 01 7,60E 00 9.39E-01 0.00E-01 4.39F 00____QdpE-01 8.30E 04

Im 144 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
10 147 1.14E 01 1.31E 01 7.85E-01 0.00E-01 7.67E 00 0.00E-01 6.30E 04
W 187 7.87E 02 6.58E 02 2.30E 02 0.00E-01 0.00E-01 0.00E-01 2.16E 05

NP 239 4.41E-01 4.33E-02 2.39E-02 0.00E-01 1.35E-01 0.00E-01 8.89E 03

O
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'!%IEE A.5-18 )
GRASS MIU( PATI &&Y FtCIO{

h/YH FIR ttI/SEC 'M
Tir4

:

LU't.1DE lOE ____Jdyfn *tmy _J1mrgp Kigs3'_ 14RC GI-W1 |
H 3 0.00E-01 2.03E 03 2.03E 03 2.03E 03 2.03E 03 2.030 03 2.038 03 i
C 14 4.86E 08 9.72E 07 9.72E 07 9.72E 07 9.72E 07 9.72E 07 9.72E 07
FM 24 5.11E 05 5.11E 05 5.11E 05 5.11E 05 5.1_1_E 05 5.111;05 5.11E 05

P 32 3.78E 10 2.34E 09 1.47E 09 0.00E-01 0.00E-01 0.00E-01 3.18E 09
CR 51 0.00E-01 0.00E-01 5.99E 03 3.33E 03 1.31E 03 8.55E 03 1.01E 06
MN 54 0.00E-01 1.68E 06 3.34E 05 __ 0.00E-01 5.02E 05 0.00E-01 3.45E 06-

MN 56 0.00E-01 8.85E-04 1.57E-04 0.00E-01 1.12E-03 0.00E-01 5.82E-02
FE 55 5.79E 05 4.10E 05 9.57E 04 0.00E-01 0.00E-01 2.60E 05 1.78E 05
PE 59 ( 74E 05 1.57E 06 6.07E 05 0.00E-01 0.003-01 4.96E 05 3.72E 06

CD 58 0.00E-01 9.52E 05 2.19E 06 0.00E-01 0.60E-01 0.00E-01 1.31E 07
CO 60 0.00E-01 3.34E 06 7.52E 06 0.00E-01 0.00E-01 0.00E-01 4.35E 07
14 63 1.42E 09 1.00E 08 4.81E 07 0.00E-01 0.00E-01 0.00E-01 1.59E 07

NI 65 1.02E-01 1.30E-02 5.92E-03 0.00E-01 0.00E-01 0.00E-01 7.05E-01
CU 64 0.00E-01 4.74E 03 2.23E 03 0.00E-01 1.20E 04 0.00E-01 3.67E 05
ZN 65 2.53E 08 8.78E 08 4.09E 08 0.00E-01 5.62E 08 0.00E-01 3.72E 08

ZN 69 1.15E-12 2.20E-12- 1.54E-13 0.00E-01 1.44E-12 0.00E-01 4.05E-12
IR 83 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
BR 84 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

ER 85 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RB 86 0.00E-01 5.67E 08 2.67E 08 0.00E-01 0.00E-01 0.00E-01 8.40E 07
ED 88 0 20E-01 0.00E-01 0.00E-01 0. 00E-01 0.00E-31 0.00E-01 0,00E-01

RB 89 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.'00E-01 0.00E-01
SR 89 5.62E 09 0.00E-01 1.61E 08 0.00E-01 0.00E-01 0.00E-01 6.69E 08
SR 90 1.39E 11 0.00E-01 3.43E 10 0.00E-01 0.00E-01 0.00E-01 3.90E 09

SR 91 1.11E 05 0.00E-01 4.40E 03 0.00E-01 0.00E-01 0.00E-01 5.02E 05
SR 92 1.88E 00 0.00E-01 8.02E-02 0.00E-01 0.00E-01 0.00E-01 4.80E 01
J. 90 1.56E 01 0.00E-01 4.20E-01 0.00E-01 0.00E-01 0.00E-01 1.2pf!LM

Y 91M 1.33E-20 0.00E-01 5.07E-22 0.00E-01 0.00E-01 0.00E-01 6.26E-19
Y 91 1.90E 03 0.00E-01 5.08E 01 0.00E-01 0.00E-01 0.00E-01 7.77E 05
Y 92 1.24E-05 0.00E-01 3.59E-07 0.00E-01 0.00E-01 0.00E-01 3. 40E-01
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4%IEJt A.',i-18 (Ont.'d)

GVCSfIAT-MIII PMilKAY F/CKUM MiuM/YR PIR (C1/ Sir
TI'lU

IM'LIEtt J_Q(ll_ _ _LIVj.R T ROY '11WROID lHWl'Y 18 0 GI-{J.J,

Y 93 5.16E-02 0.00E-01 1.41E-03 0.00E-01 0.00E-01 0.00E-01 1.58E 03
ZR 95 1.90E 02 6.25E 01 4.30E 01 0.00E-01 9.18E 01 0.00E-01 1.44E 05
f.R 97 9.47E-02 1.87E-02 8.63E-03 0.0fE-01 2.84E-02 0.00E-01 5.07E OJ

tm 95 1.69E 04 9.37E 03 5.16E 03 0.00E-01 9.09E 03 0.00E-01 4.01E 07
MD 99 0.00E-01 5.37E 06 1.02E 06 0.00E-01 1.23E 07 0.00E-01 9.61E 06
'It 99M 6.92E-01 1.93E 00 2.50E 01 0.00E-01 2.8BE 01 1.07E 00 1.27E 03

7t 101 0.00E-01 0.00E-01 0.00E-01 0.0( 11 0.00E-01 0.00E-01 0.00E-01
RU 103 2.17E 02 0.00E-01 9.28E 01 0. 0C.. il 7.66E 02 0.00E-01 1.81E 04
RU 105 1.8BE-04 0.00E-01 7.30E-05 0.00E-01 2.37E-03 0.00E-01 1.52E-01

RU 106 4.50E 03 0.00E-01 5.67E 02 0.00E-01 8.68E 03 0.00E-01 2.16E 05
/G 110M 1.16E 07 1.09E 07 6.65E 06 0.00E-01 2.00E 07 0.00E-01 3.07E 09
1T 1294 3.60E 06 1.30E 06 4.82E 05 1.01E 06 0.00E-01 0.00E-01 1.06E 07

TE 127M 1.01E 07 3.59E 06 1.20E 06 2.41E 06 4.10E 07 0.00E-01 2.52E 07
TE 127 1.45E 02 5.15E 01 3.13E 01 1.00E 02 5.89E 02 0.00E-01 1.12E 04
TE 129M 1.32E 07 4.90E 06 2.09E 06 4.26E 06 5.53E 07 0.00E-01 4.96E E

TE 129 6.28E-11 2.34E-11 1.53E-11 4.40E-11 2.63E-10 0.00E-01 3.43E-10
1E 13U4 7.898 04 3.78E 04 3.16E 04 5.69E 04 3.94E 05 0.00E-01 3.04E 06
TE 131 _jl4E-34 3.31E-34 2.51E-34 6.19E-34 3.51E-33 0.00E-01 6.60E-35 >

TE 132 5.15E 05 3.26E 05 3.07E 05 3.44E 05 3.13E 06 0.00E-01 1.03E 07
I 130 8.87E 05 2.57E 06 1.02E 06 2.09E 00 3.95E 06 0.00E-01 1.97E 06
I 131 6.45E 08 9.03E 08 4.85E 08 2.63E 11 1.55E 09 0.00E-01 1.79E 08

I 132 3.51E-01 9.18E-01 3.29E-01 3.09E 01 1.45E 00 0.00E-01 4.00E-01
I 133 8.49E 06 1.44E 07 4.39E 06 2.01E 09 2.52E 07 0.00E-01 1.09E 07
I 134 4.34E-12 1.15E-11 4.13E-12 1.92E-10 1.81E-11 0.00E-01 1.51E-13

I 135 2.74E 04 7.05E 04 2.61E 04 4.54E 06 1.11E 05 0.00E-01 7.82E 04
CS 134 2.94E 10 6.93E 10 3.22E 10 0.00E-01 2.20E 10 0.41E 09 8.62E 08
CS 136 1.33E 09 5.25E 09 3.52E 09 0.00E-01 2.86E 09 4.50E 08 4.22E 08

CS 137 4.02E 10 5.34E 10 1.86E 10 0.00E-01 1.82E 10 7.06E 09 7.60E 08
CS 138 4.99E-23 9.58E-23 4.79E-23 0.00E-01 7.07E-23 8.23E-24 4.34E-26
1% 139 1.01E-08 7.13E-12 2.95E-10 0.00E-01 6.72E-12 4.91E-12 9.04E-08
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ThitE A.5-18 (curtt'd)

GIASS -M11R IW115%Y F/CInt
M MRIM/YR Pm ICI/ SIC.

7nn

JACLIDE TOiE LIV m TIrDY TinPOID V,11NEY IDU GI-ILI

BA 140 5.82E 06 7.14E 03 3.75E 05 0.00E-01 2.42E 03 4.00E 03 8.98E 06
BA 141 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
1% 142 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.ppfeQ1

IA 140 9.75E-01 4.79E-01 1.27E-01 0.00E-01 0.00E-01 0.00E-01 2.75E 04
1A 142 2.03E-12 9.03E 13 2.25E-13 0.00E-01 0.00E-01 0.00E-01 2.75E-08
CE 141 1.07E 03 7.12E 02 8.18E 01 0.00E-01 3.35E 02 0.00E-01 2.04E 06

CE 143 9.17E 00 6.67E 03 7.45E-01 0.00E-01 2.99E 00 0.00E-01 2.01E 05
CE 144 7.90E 04 3.27E 04 4.24E 03 0.00E-01 1.95E 04 0.00E-01 1.99E 07
PR 143 3.4BE 01 1.39E 00 1.73E 00 0.00E-01 8.08E 00 0.0QE-01 1.15E 05

IH 144 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
10 147 2.19E 01 2.38E 01 1.42E 00 0.00E-01 1.40E 01 0.00E-01 8.57E 04
W 107 1.44E 03 1.17E 03 4.11E 02 0.00E-01- 0.00E-01 0.00E-01 3.18E 05

NP 239 8.41E-01 7.93E-02 4.41E-02 0.00E-01 2.49E-01 0.00E-01 1.28E 04

O
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'lWu.H A.519

Gt/6SpKwT-M11x F#11f.MY F/cMt,

M MR1WYH Put LC1/Str
0111D

LLykl011 imE LIVIE- T 104 'lifyROID KITUUY win GI-1,14 i

11 3 0.00E-01 3.20E 03 3.20E 03 3.20E 03 3.20E 03 3.20E 03 3.20E 03
C 14 1.19E 09 2.39E 08 2.29E 08 2.39E 08 2.39E 08 2.39E 08 2.39E 08
ta 24 1.06E 06 1.0hE 06 1.06E 06 1.068 06 1,J2EE 06 1.06E 06 1.06E 06 !

P 32 9.33E 10 4.37E 09 3.60E 09 0.00E-01 0.00E-01 0.00E-01 2.58E 09
CR 51 0.00E-01 0.00E-01 1.22E 04 6.78E 03 1.85E 03 1.24E 04 6.48E 05
MN 54 0.00E-01 2.528 06 6.70E 05 0.00E-01 7.068 05 0.00E-01 2.11E 06

MN 56 0.00E-01 1.54E-03 3.48E-04 0.00E-01 1.87E-03 0.00E-01 2.24E-01
FE 55 1.45E 06 7.70E 05 2.39E 05 0.00E-01 0.00E-01 4.36E 05 1.43E 05
PE 59 1.56E 06 2.53E 06 1.26E_06 0.00E-01 0.00E-01 7.33E 05 2.6E._Q4

00 58 0.00E-01 1.46E 06 4.45E 06 0.00E-01 0.00E-01 0.00E-01 8.49E 06
00 60 0.00E-01 5.18E 06 1.53E 07 0.00E-01 0.00E-01 0.00E-01 2.87E 07
NT 63 3.56E 09 1.908 08 1.21E 08 0.00E-01 0.00E-01 0.QQE-01 1.20E 07

NI 65 2.49E-01 2.34E-02 1.37E-02 0.00E-01 0.00E-01 0.00E-01 2.87E 00
CO 64 0.000-01 8.23E 03 5.03E 03 0.00E-01 2.01E 04 0.00E-01 3.91E 05
ZN 65 4.96E 08 1.32E 09 8.22E 08 0.00E-01 8.33E 08 0.00F-01 2.32E_.QB

ZN 69 2.84E-12 4.10E-12 3.79E-13 0.00E-01 2.49E-12 0.00E-01 2.58E-10
DR 83 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
IE 84 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

DR 85 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 ,

RB 86 0.00E-01 1.05E 09 6.47E 08 0.00E-01 0.00E-01 0.00E-01 6.77E 07
RB 88 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

RB 89 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0. 00E-01 0.00E-01 0. vE-01
SR 89 1.39E 10 0.00E-01 3.97E 08 0.00E-01 0.00E-01 0.00E-01 5.38E 08
FR 90 2.35E 11 0,00E-01 5.95E 10 0.00E-01 0.00E-01 0.00E-01 3.16E 09

SR 91 2.71E 05 0.00E-01 1.02E 04 0.00E-01 0.00E-01 0.00E-01 5.99E 05
SR 92 4.60E 00 0.00E-01 1.84E-01 0.00E-01 0.00E-01 0.00E-01 8.71E 01
Y 90 3.86E 01 0.00E-01 1.03E-00 0.00E-01 0.00E-01 0.00E-01 1.10E 05

Y 91M 3.24E-20 0.00E-01 1.18E-21 0.00E-01 0.00E-01 0.00E-01 6.34E-17
Y 91 4.68E 03 0.00E-01 1.25E 00 0.00E-01 0.00E-01 0.00E-01 6.24E 05
Y 92 3.04E-05 0.00E-01 8.71E-07 0.00E-01 0.00E-01 0.00E-01 8.79E-01

,

)
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TMut A.5-19 (Omt'd)
\

GtASS)G%T-MITI PA11MAY F/CM1
M NdWYR PfR LC1/SEC

OllID

1&CIJDE KNE LIVDt T KOY 'lifYlOID Kilt {UY Iqq_ GI-1L1

Y 93 1.27E-01 0.00E-01 3. 48E-03 0.00E-01 0.000-01 0.00E-01 1.89E 03
ZR 95 4.60E 02 1.01E 02 9.00E 01 0.00E-01 1.45E 02 0.00E-01 1.05E 05
ZR 97 2.30E-01 3.33E-02 1.96E-02 0.00E-01 4.78E-02 0.00E-01 5.04E 03

tm 95 3.02E 04 1.49E 04 1.06E 04 0.00E-01 1.40E 01 0.00E-01 2.75E 07
10 99 0.00E-01 9.76E 06 2.42E 06 0.00E-01 2.08E 07 0.00E-01 0.07E 06
'IC 99M 1.59E 00 3.11E 00 5.16E 01 0.00E-01 4.52E 01 1.58E 00 1.77E 03

7C 101 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RU 103 5.14E 02 0.00E-01 1.97E 02 0.00E-01 1.29E 03 0.00E-01 1.33E 04
ItU 105 4.59E-04 0,00E-01 1.67E-04 0.00E-01 4.04E-03 0.00E-01 3.00E-01

RU 106 1.11E 04 0.00E-01 1.38E 03 0.00E-01 1.50E 04 0.00E-01 1.72E 05
/C 110M 2.51E 07 1.69E 07 1.35E 07 0.00E-01 3.15E 07 0.00E-01 2.01E 09
TE 125M 0.85E 06 2.40E 06 1.18E 06 2.40E 06 0,00E-01 0.000-01 8.54g 06

TE 127M 2.50E 07 6.72E 06 2.96E 06 5.97E 06 7.12E 07 0.00E-01 2.02E 07
7E 127 3.57E 02 9.64E 01 7.67E 01 2.47E 02 1.02E 03 0.00E-01 1.40E 04
TE 129M 3.26E 07 9 49E 06 3.05E 06 1.05E 07 9.56E 07 0.00E-01 3.97E 07

TE 129 1.55E-10 4.32E-11 3.68E-11 1.11E-10 4.53E-10 0.00E-01 9.64E-09
TE 131M 1.92E 05 6.64E 04 7.07E 04 1.37E 05 6.43E 05 0.00E-01 2.69E 06
TE 131 1.97E-33 6.01E-34 5.87E-34 1.51E-33 5.97E-33 0.00E-01 1.04E-32

TE 132 1.23E 06 5.44E 05 6.58E 05 7.93E 05 5.05E 06 0.00E-01 5.48E 06
I 130 2.07E 06 4.19E 06 2.16E 06 4.62E 00 6.27E 06 0.00E-01 1.96" 06
I 131 1.56E 09 1,57E 09 8.94E 08 5.20E 11 2.58E 09 0.0QE-01 1.40E 08

1 132 8.30E-01 1.52E 00 7.01E-01 7.07E 01 2.33E 00 0.00E-01 1.79E 00
I 133 2.06E 07 2.55E 07 9.65E 06 4.74E 69 4.25E 07 0.00E-01 1.03E 07
I 134 1.03E-11 1.91E-11 8.77E-12 4.39E-10 2.92E-11 0.00E-01 1.26E-11

1 135 6.49E 04 1.17E 05 5.52E 04 1.03E 07 1.79E 05 0.00E-01 8.90E 04
CS 134 6.79E 10 1.11E 11 2 15E 10 0.00E-01 3.45E 10 1.24E 10 6.01E 08
CS 136 3.01E 09 8.27E 09 5.35E 09 0.00E-01 4.40E 09 6.57E 08 2.91E 08

CS 137 9.67E 10 9.26E 10 1.37E 10 0.00E-01 3.02E 10 1.09E 10 5.80E 08
CS 138 1.21E-22 1.68E-22 1.07E-22 0.00E-01 1.18E-22 1.27E-23 7.74E-23
1% 139 2.49E-08 1.33E-11 7.21E-10 0.00E-01 1.16E-11 7.82E-12 1.44E-06
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TAIEE A.f>-19 (Ctrit.'d)

GMSSpJ-MIII PA'IllWAY 17C1m
M Mlu24/YR PER LC1/STU

DIIID

LAC!,Tpl TO!E LIVm T ITUY '11fYROID KIlWEY 18 0 GI-!),d

in 140 1.41E 07 1.23E 04 8.21E 05 0.00E-01 4.01E 03 7.34E 03 7.12E 06
im 141 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
1% 142 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0,00E-01 0.00E-01 0.00E-Q1

1A 140 2.33E 00 8.16E-01 2. 75E-.01 0.00E-01 0.00E-01 0.00E-01 2.27E 04
1A 142 4.91E-12 1.56E-12 4.90E-13 0.00E-01 0.00E-01 0.00E-01 3.10E-07
CE 141 2.630 03 1.31E 03 1.94E 02 0.00E-01 5.74E 02 0.00E-01 1.63E Of

CE 143 2.25E 01 1.22E 04 1.77E 00 0.00E-01 5.12E 00 0.00E-01 1.790 05
CE 144 1.95E 05 6.11E 04 1.04E 04 0.00E-01 3.38E 04 0.00E-01 1.59E 07
PR 143 8.62E 01 2.59E 01 4.28E 00 0.00E-01 1.40E 01 0.00E-01 9.30E 04

PR 144 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
10 147 5.36E 01 4.34E 01 3.36E 00 0.00E-01 2.38E 01 0.00E-01 6.88E 04
W 187 3.49E 03 ?.07E 03 9.28E 02 0.00E-01 0.00E-Q1 0. 00E- 01 2.198 05

NP 239 2.07E 00 1.49E-01 1.04E-01 0.00E-01 4.30E-01 0.00E-01 1.10E 04

0
.
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TNVE A.540

GRASS -Mill; PN11MAY 17CitR

M WYR l'ER LCI/SIU
INPNil'

1ACLIDE KNE LIV 171 T KUY 'litYit01D KitWEY IIN3 GI-14J

H 3 0.00E-01 4.06E 03 4.86E 03 4.86E 03 4.86E 03 4.86E 03 4.86E 03
C 14 2.34E 09 5.00E 08 5.00E 08 5.00E 08 5.00E 08 5.00E 08 5.00E 08
in 24 1.85E 06 I J5E 06 1.85E 06 1.85E 06 1.85E 06 1.85t' 06 1.85E 06

P 32 1.92E 11 1.13E 10 7.45E 09 0.00E-01 0.00E-01 0.00E-01 2.60E 09
CR 51 0.00E-01 0.00E-01 1.94E 04 1.26E 04 2.76E 03 2.46E 04 5.64E 05
MN 54 0.00E-01 4.68E 06 1.06E 06 0.00E-01 1.04E 06 0.00E-01 1.72E 06

MN 56 0.00E-01 3.78E-03 6.51E-04 0.00E-01 3.25E-03 0.00E-01 3.43E-01
PE 55 1.76E 06 1.13E 06 3.03E 06 0.00E-01 0.00E-01 5.54E 05 1.44E 05
PE 59 2.92E 06 5.09E 06 2.01E 06 0.00E-01 0.00E-01 1.51E 06 2.43E Qi

CO 58 0.00E-01 2.91E 06 7.26E 06 0.00E-01 0.00E-01 0.00E-01 7.25E 06
00 60 0.00E-01 1.06E 07 2.50E 07 0.00E-01 0.00E-01 0.00E-01 2.52E 07
NI - 63 4.19E 09 2.59E 08 1.45E 08 0.00E-01 0.00E-01 0.00E-01 1.29E 07

NI 65 5.27E-01 5.96E-02 2.71E-02 0.00E-01 0.00E-01 0.00E-01 4.54E 00
CU 64 0.00E-01 2.07E 04 9.58E 03 0.00E-01 3.50E 04 0.00E-01 4.25E 05
ZN 65 6.66E 08 2.28E 09 1.05E 09 0.00E-01 1.11E 09 0.00E-01 1.93E 09

O KN 69 6.04E-12 1.09E-11 8.10E-13 0.00E-01 4.52E-12 0.00E-01 8.87E-10
IR 83 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
IR 84 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

DR 85 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RB 86 0.00E-01 2.67E 09 1.32E 09 0.00E-01 0.00E-01 0.00E-01 6.83E 07
RB 88 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

RB 89 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
SR 89 2.64E 10 0.00E-01 7.58E 08 0.00E-01 0.00E-01 0.00E-01 5.43E 08
SR 90 2.55E 11 0.00E-01 6.50E 10 0.00E-01 0.00E-01 0.00E-01 3.19E 09

SR 91 5.65E 05 0.00E-01 2.05E 03 0.00E-01 0.00E-01 0.00E-01 6.69E 05
SR 92 9.78E 00 0.00E-01 3.63E-01 0.00E-01 0.00E-01 0.00E-01 1.05E 02
Y 90 8.16F 01 04QE-01 2.198 00 0.00E-01 0.00E-01 0.00E-01 1.13E 05

7 91M . NL . 0.40E-01 2.34E-21 0.00E-01 0.00E-01 0.00E-01 2.29E-16
Y 21 L 'N 1 0.00E-01 2.34E 02 0.00E-01 0.00E-01 0.00E-01 6.30E 05
Y 92 Jo/' t 0.00E-01 1,82E-06 0.00E-01 0.00E-01 0.00E-0J 1.23E 00t
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TME.R A.5-20 (Quit.'d)

CRASSf' XWT-MIlf, PA'IllRAY 17CIm
M MIUN/YR P!R LCI Sir

INFNil'

lACLIDU_ IOlE !>IVjM T IOW '11!YTT)!Q KIIM*Y 11J0 GI-ILI

Y 93 2.70E-01 0.00E-01 7.36E-03 0.00E-01 0.00E-01 0.00E-01 2.13E 03
ZR 95 8.17E 02 1.99E 02 1.41E 02 0.00E-01 2.14E 02 0.00E-01 9.91E 04
ZR 97 4.88E-01 8.37E-02 3.82E-02 0.00E-01 8.44E-02 0.00E-01 5.34E 0]

ND 95 7.12E 04 2.93E 04 1.70E 04 0.00E-01 2.10E 04 0.00E-01 2.40E 07
FD 99 0.00E-01 2.50E 07 4.87E 06 0.00E-01 3.73E 07 0.00E-01 0.22E 06
TC 99M 3.30E 00 6.01E 00 0.77E 01 0.00E-01 7.33E 01 3.56E 00 1.98E 03

'IC 101 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
RU 103 1.04E 03 0.00E-01 3.48E 02 0.00E-01 2.16E 03 0.00t'-01 1.26E 04
RU 105 9.68E-04 0.00E-01 3.26E-04 0.00E-01 7.121:-03 0.00E.01 ._3.058-01

RU 106 2.28E 04 0.00E-01 2.85E 03 0.00E-01 2.70E 04 0.00E-01 1.73E 05
AG 110M 4.63E 07 3.38E 07 2.24E 07 0.00E-01 4.03E 07 0.00E-01 1.75E 09
TE 125M 1.81E 07 6.05E 06 2.45E 06 6.09E 06 0.00E-01 0,00E-01 8.62E 06

TE 127M 5.05E 07 1.68E 07 6.12E 06 1.46E 07 1.24E 08 0.00E-01 2.64E 07
UE 127 7.59E 02 2.54E 02 1.63E 02 6.18E 02 1.85E 03 0.00E-01 1.59E 04
g 129M 6.69E 07 2.29E 07 1.03E 07 2.57E 07 1.67E 08 0.00E-01 3.99E 07

( TE 129 3.28E-10 1.13E-10 7.66E-11 2.75E-10 8.17E-10 0.00E-01 2.62E-08
TE 131H 4.05E 05 1.63E 05 1.35E 05 3.31E 05 1.12E 06 0.00E-01 2.75E 06
TE 131 4.18E-33 1.54E-33 1.17E-33 3.73E-33 1.07E-32 0.00E-01 1.6]E-]1

TE 132 2.53E 06 1.25E 06 1.17E 06 1.858 06 7.84E 06 0.00E-01 4.64E 06
I 130 4.26E 06 9.30E 06 3.76E 06 1.054 09 1.03E 07 0.00E-01 2.01E 06
I 131 3.26E 09 3.85E 09 1.698 09 1.26E 12 4.49E 09 0.00E-01 1.37E 08

I 132 1.72E 00 3.49E 00 1.24E 00 1.64E 02 3.90E 00 0.00E-01 2.83E 00
I 133 4.35E 07 6.34E 07 1.86E 07 1.15E 10 7.45E 07 0.00E-01 1.07E 07
I 134 2.13E-11 4.36E-11 1.55E-11 1.02E-09 hg8E-11 0.00E-01 4.51E-11

I 135 1.35E 05 2.68E 05 9.79E 04 2.41E 07 2.99E 05 0.00E-01 9.71E 04
CS 134 1.09E 11 2.04E 11 2.06E 10 0.00E-01 5.25E 10 1.86E 10 5.54E 08
CS 136 5.88E 09 1.73E 10 6.45E 09 0.00E-01 6.89E 09 1.41E 09 2,63E 08

i
CS 137 1.54E 11 1.81E 11 1.28E 10 0.00E-01 4.85E 10 1.96E 10 5.65E 08
CS 138 2.55E-22 4.15E-22 2.01E-22 0.00E-01 2.07E-22 3.23E-23 6.63E-22
BA 139 5.30E-08 3.51E-11 1.53E-09 0.00E-01 2.11 E-11 2.13E-11 3.35E-06
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TAlfE A.5-?O (Omt.'d)

GRASS p1T-MILK PA'11MAY 17CIm
M' MRIE/YR PD1 ICI/SEC

INFANT

ILQdpE IU1E IJVDs TIGN 'IllYROID KIENEW 1400 GI-ILI
,

la 140 2.89E 07 2.89E 04 1.49E 06 0.00E-01 6.87E 03 1.78E 04 7.11E 06
BA 141 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01
BA 142 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01

IA 140 4.88E 00 1.92E 00 4.94E-01 0.00E-01 0.00E-01 0.00E-01 2.26E 04
1A 142 1.03E-11 3.78E-12 9.06E-13 0.00E-01 0.00E-01 0.00E-01 6.43E-07
CE 141 5.20E 03 3.17E 03 3.74E 02 0.00E-01 9.79E 02 0.00E-01 1.64E 06

CE 143 4.76E 01 3.16E 04 3.61E 00 0.00E-01 9.21E 00 0.00E-01 1.84E 05
CE 144 2.79E 05 1.14E 0$ 1.56E 04 0.00E-01 4.62E 04 0.00E-01 1.60E 07
PR 143 1.78E 02 6.678 01 8.H4E 00 0.00E-01 2.48E 01 0.00E-0]. 9.41E 04.

PR 144 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00E-01 0.00".-01 0.00E-01
10 147 1.06E 02 1.09E 02 6.69E 00 0.00E-01 4.21E 01 0.00E-01 6.92E 04
W 187 7.35E 03 5.11E 03 1.77E 03 0.00E-01 0.00E-01 0.005-01 3.00E 05

le 239 4.38E 00 3.91E-01 2.21E-01 0.00E-01 7.80E-01 0.00E-01 1.13E 04

O
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110PitIIFARY INimMATICrJjg!J31Hp BY MI

The X/Q's and D/Q's am calculatrd using the guidanm of Rog. Ouldo
1.111.

'Ihe canstant nnin wind direction mxiel, as definal in cquation 3 of
Iky. Ouldo 1.111, is used to calculatrd X/O valuos.

2 2

2.032{)n)exp[-hg /2 o tj (x))(X/Q)D
=

g

gj)(x)NxU

hhores

b* Effective rulcace height (m). (All rulcases frun Wolf=

Cmek Generating Station aru considonxi as ground
rulmses thornfore h = 0.)g

lburs of valid data for wmther omditions in givenn =

1i direction, wirdspood class i, and atnoorheric stability
class j.

'Ibtal hours of valid dataN =

Ij Midpoint of wirdspood class (m/s)=
g

Distance doanwini (m)x =

&)(x)
Vertical plunn sprmd without volurrotric correction at=

* distance x and stability class j. See Figure D.1

I (x) Vertical pitmo spnnl with colunntric correction for=

*) release within buildings wake cavity, at distanco x ard
stability class j.

Fcr ground level ruloases {j (x) is the losser of

2 1/2+ 0.5 / o- )(& zj (x)
or

6 gr j (x),

Whezu

D* Maxima adjacent building height either up-=

or down-wind f. tun the rulmso point

00CN B-2
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1:%

1/22.032 = (2/ ) divirkd ty width, in nvilans, of
a 22.5 soctor

Averngo offluent ccn entratico, X, nonmlind(X/Q)D
=

to sourco strength, 0, at distanco x in
sector D.

Ibr WOGS the atxw Matoorug' al 1tdal will sinplify to tJm
following cquatico for X/Q:

2.032 L n

(X/Q)D
"

f)N El (x)xg

'1ho calculation of the relativo disposition por unit arm, D/0, is
perfootni using the dqrasitian rate grat s fourd in ikxj. Guidoh
1.111. Ibr a 22.5 sector, since the af fluent cancentratico is
assunod unifoun across the soctor, the relativo depositico Enr
unit arm is assunuxs unifonn actma the sector.

'Itm ca)culaticn of D/0 is dotannincd frun relativo doposition ly
the following relationships

D ) (x) *D/Q DITL ) (x)
=

gg

(2 y /16) x

Where

D )(x)
Relativo depositicn rato for windspoed class i ard=

g stability class j at downwird distanco x (1/m).
Soo Figurn B.3.

Iongth of are across sector at domird distance x(2g16)x =

(rn) .

Relativo deposition per unit arm (m).D/Q =

DETL )(x) =
ikducticn factor due to plune depleticn at distanceg x for wiJdspyd i and stability class j.

ODCM B-3
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