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20 INSTRUMENTATION AND SYSTEMS
2.1 Liquid Effiuents System Description

A simplified liquid release flowpath diagram is provided in Figure 2-3.
A simpilified liquid radwaste processing diagram is provided in

Figure 2-2.

The liquid radwaste treatment system is designed and installed to
reduce radioactive liquid effluents by collecting the liquids, providing for
retention or holdup, and providing for treatment by demineralizer for
the purpose of reducing the total radioactivity prior to release to the
environment. The system s described in Chapter 11 of the Byron
Updated Final Safety Analysis Report.

2.1.1 Release Tanks

There are two radwaste release tanks (OWXO0IT and OWX26T
30,000-gallon capacity each) that receive liquid waste before discharge
to the Rock River.

2.1.2 Turbine Building Fire and Oil Sump

The turbine building fire and oil sump receives water from selected
turbine building sumps, the tendon tunnel sumps, and the diesel fuel oil
storage sumps, all of which are nomally non-radioactive but potentialty
contaminated. The effiuent from this sump is monitored, and if
radioactive contamination exceeds a predetermined level pump
operation is automatically terminated. The water may then be sent to
the liquid radwaste treatment system.

2.1.3 Condensate Polisher Sump

The condensate polisher sump receives wastewater from the
condensate polisher system, which is normally non-radioactive but
potentially contaminated. The effluent from this sump is monitored and
if radioactive contamination exceeds a predetermined level sump
discharge is terminated and major condensate polisher inputs to the
sump are automatically isolated. The water may then be sent to the
liquid radwaste treatment system.
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22 Liquid Effluent Radiation Monitors

Pertinent information on the Liquid Radioactive Effluent Monitors and
assoclated control devices are shown in Table 2-1; additional
information is provided in the Byron UFSAR Chapter 11.

2.2.1

222

223

224

225

226

Liquid Radwaste Effluent Monitor

Monitor ORE-PR0O01 is used to monitor all releases from the
release tanks. On high alarm, the monitor automatically initiates
closure of valves OWX-353 and OWX-869 to terminate the

release.
Station Blowdown Monitor

Monitor ORE-PR010 continuously monitors the circulating water
blowdown. No control device is initiated by this channel.

Reactor Containment Fan Cooler (RCFC) and Essential Service
Water (SX) Outlet Line Monitors.

Monitors 1RE-PR002, 2RE-PR002, 1RE-PR003, and 2RE-PR003
continuously monitor the RCFC and SX outlet lines. No control
device is initiated by these channels.

Turbine Building Fire and Oil Sump Monitor

Monitor ORE-PRO00S continuously monitors the fire and oil sump
discharge. On high alarm the monitor automatically initiates an

interlock to trip the discharge pumps, close valve 0OD030, and

terminate the release.

Condensate Polisher Sump Monitor

Monitor ORE-PR041 continuously monitors the condensate
polisher sump discharge. On high alarm, the monitor
automatically initiates an interiock to trip the discharge pumps
and terminate the release.

Component Cooling Water Monitors

Monitors ORE-PR009 (common), 1RE-PR009 (Unit 1), and 2RE-
PR008 (Unit 2) continuously monitor the component cooling
water heat exchanger outiets. On high alarm ORE-PR009
initiates closure of both component cooling water surge tank
(CCWST) vents, 1RE-PRO009 initiates closure of the Unit 1

Page 11.2-2



CY-BY-170-301
Revision 7 |

CCWST vent, and 2RE-PR009 initiates closure of the Unit 2
CCWST vent.

2.3 Liquid Radiation Effluent Monitors Alarm and Trip Setpoints

Alarm and trip setpoints of liquid effluent monitors at the principal
release points are established to ensure that the limits of TRM
Section 3.11.a are not exceeded in the unrestricted area.

Setpoint calculations normally consist of identified release mixtures,
dilution factors, conversion factors (detector sensitivity), maximum
release flow rates, and conservatism factors.

2.3.1 Station Blowdown Monitor
During release, the monitor setpoint is found by solving equation

2-1
P<CV4(1.50xC)x(Foad(F” + Froax)) 2-1)
P Release Setpoint (nCi/mi)

1.50 Factor to account for minor fluctuations in count rate

C™  Concentration of activity in the circulating water
blowdown at the time of discharge ("Background

reading”) [WCumi)
C"  Analyzed activity in the release tank (excluding tritium){uCy/mi]
F Circulating Water Blowdown Rate [gpm]
Fmax Maximum Release Tank Discharge Flow Rate [gpm]

The flow rate from the radwaste discharge tank

The release mixture used for the setpoint determination is the
radionuclide mix identified in the release tank grab sample

isotopic analysis.
2.3.2 Liquid Radwaste Effluent Monitor

During release, the setpoint is established at 1.5 times the
analyzed tank activity plus the background reading. However,
per procedure, the maximum discharge flow rate is limited to a
value that will result in less than 50% of 10*ECL at the

discharge point. (See Section 2.3.2.1)
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23.21 Radwaste Tank Discharge Flow Rate
Prior to each batch release, a grab sample is obtained.

The results of the analysis of the waste sample determine
the discharge rate of each batch as follows:

Fom = 0.5( F&a/ Z(C, /10*ECL })) 2-2)
The summation is over radionuclides i.
Fom Maximum Permitted Discharge Flow Rate [gpm)

The maximum permitted flow rate from the radwaste discharge
tank based on radiological limits (not chemistry limits which may

be more restrictive)
Fa Circulating Water Blowdown Rate [gpm)
& Concentration of Radionuclide i in the Release Tank [uCVmi)

The concentration of radioactivity in the radwaste discharge
tank based on measurements of a sampie drawn from the tank.

ECL Effiuent Concentration Limit (uCVmi)
The concentration of radionuclide i given in Appendix B, Table
2, Column 2 to 10CFR20.1001 - 20.2402.

10 Multiplier
2322 Release Mixture

The release mixture used for the setpoint determination
is the radionuclide mix identified in the release tank grab

sample isotopic analysis.
23.2.3 Liquid Dilution Flow Rates

Dilution flow rates are obtained from the main control
board in the control room. If this information is
unavailable, releases may continue for up to 30 days
provided the dllution flow rates are estimated every 4
hours during the release, in accordance with TRM Table
T3.11.a-1.

Page 1124



CY-BY-170-301
Revision 7 |
2324 Projected Concentrations for Releases

After determining F=e 0 from Equation 2-2, RECS
compliance is verified using Equations 2-3 and 2-4.

Z{Ct/10*ECL, ]S (2-4)
The summation is over radionuclides |.

o] Concentration of Radionuciide | in the Unrestricted AreafuC/mL}

The calculated concentration of radionuclide i in the
unrestricted area as determined by Equation 2-3.

ci Concentration of Radionuclide i in the Release Tank  [uCi/mL]
The concentration of radioactivity in the radwaste discharge
tank based on measurements of a sample drawn from the
tank.

ECL Effiuent Concentration Limit [nCVml]

The concentration of radionuclide i given in Appendix B,
Table 2, Column 2 to 10CFR20.1001 - 20.2402.

10 Multtiplier
Flu Maximum Release Tank Discharge Flow Rate (gpm]
Fa Circulating Water Blowdown Rate [gpm]

2.3.3 Other Liquid Effluent Monitors

For all other liquid effluent monitors, including ORE-PR001 and ORE-
PRO10 when not batch releasing, setpoints are determined such that
the concentration limits do not exceed 10 times the ECL value given in
Appendix B, Table 2, Column 2 to 10CFR20.1001 - 20.2402 in the
unrestricted area. Release mixtures are based on a representative
isotopic mixture of the waste stream or inputs to the waste stream, or
defaulted to the mix listed in Table 2-4.
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2.3.4 Conversion Factors

The readouts for the liquid effluent monitors are in uC/mi. The cpm to
puClml conversion is determined for each monitor.

2.3.5 Allocation of Effluents from Common Release Points

Radioactive liquid effluents released from either release tank (OWXO01T or
OWX26T) are comprised of contributions from both units. Under normal
operating conditions, it is difficult to apportion the radioactivity between the
units. Consequently, allocation is made evenly between units.

2.3.6 Solidification Of Waste/Process Control Program

The process control program (PCP) contains the sampling, analysis, and
formulation determination by which solidification of radioactive wastes
from liquid systems is ensured.

Gaseous Effluents System Description

A simplified HVAC and gaseous effiuent flow diagram is provided in
Figure 2-1. The principal release points for potentially radioactive
airbome effluents are the two auxiliary building vent stacks (designated
Stack 1 and Stack 2 in Figure 2-1). In the classification scheme of
Section 4.1.4, each is classified as a vent release point. Engineered
safety features atmospheric cleanup systems are not conslderad to be
ventilation exhaust treatment system components.

2.4.1 Waste Gas Holdup System

The waste gas holdup system is designed and installed to
reduce radioactive gaseous effiuents by collecting reactor
coolant system off-gases from the reactor coolant system and
providing for delay or holdup to reduce the total radioactivity by
radioactive decay prior to release to the environment.

2.4.2 Ventilation Exhaust Treatment System

Ventilation exhaust treatment systems are designed and
installed to reduce gaseous radioiodine or radioactive material
in particulate form in gaseous effiuents by passing ventilation or
vent exhaust gases through charcoal adsorbers and/or HEPA
fitters prior to release to the environment. Such a system is not
considered to have any effect on noble gas effluents. The
ventilation exhaust treatment systems are shown in Figure 2-1.
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Engineered safety features atmospheric cleanup systems are not
considered to be ventilation exhaust treatment system components.

2.5 Gaseous Effiuent Radiation Monitors

Pertinent information on the Gaseous Effluent Radiation Monitors and
associated control devices are shown in Table 2-2, additional
information is provided in Byron UFSAR Chapter 11.

25.1

252

Auxiliary Building Vent Effluent Monitors

Monitors 1RE-PR028 (Unit 1) and 2RE-PR028 (Unit 2)
continuously monitor the final effluent from the auxiliary building
vent stacks.

Both vent stack monitors feature automatic noble gas
monitoring, isokinetic sampling, grab sampling, and sampling for
iodine, particulate, and tritium.

These monitors perform no automatic isolation or control
functions.

Containment Purge Effluent Monitors

Monitors 1RE-PR001 (Unit 1) and 2RE-PR001 (Unit 2)
continuously monitor the effluent from the Unit 1 and Unit 2
containments, respectively. When airbome radioactivity in the
containment purge effluent stream exceeds a specified level
station personnel will follow established procedures to terminate
the release by manually activating the containment purge
valves. Additionally, the auxiliary building vent effluent monitors
provide an independent, redundant means of monitoring the
containment purge effluent.

These monitors perform no automatic isolation or control
functions.

Monitors 1RE-ARO11, 2RE-AR011, 1RE-AR012 and 2RE-
ARO012 continuously monitor the containment atmosphere for

radioactive gas and particulates. On high alarm during a
containment purge, these monitors will automatically terminate

the purge.
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2.5.3 Waste Gas Decay Tank Monitors

Monitors ORE-PR002A and ORE-PR002B continuously monitor
the noble gas activity released from the gas decay tanks.

On high alamm, the monitors automatically initiate closure of the
valve 0GW104 thus terminating the release.

2.5.4 Gland Steam and Condenser Air Ejector Monitors

Monitors 1RE-PR027 and 2RE-PR027 continuously monitor the
condenser air ejector gas from Units 1 and 2, respectively. This
monitor performs no automatic isolation or control functions.

2.5.5 Radwaste Building Ventilation Monitor

Monitor ORE-PR026 continuously monitors radioactivity in the
radwaste building ventilation system. On high alarm, ORE-
PRO0286 initiates isolation of the radwaste building ventilation

system.
2.5.5.1 Miscellaneous Ventilation Monitors

Monitor ORE-PR003 continuously monitors radioactivity in the
ventilation exhaust from the laboratory fume hoods. This
monitor performs no automatic isolation or control functions.

2.6 Gaseous Effluent Monitor Alarm and Trip Setpoints
2.6.1 Auxiliary Building Vent Effluent Monitors

The setpoints for the low range noble gas channel are
conservatively established at 2.5% of the maximum
permissible release rate for the high alarm and 0.25% of the
maximum release rate for the alert alarm.

The setpoints for the high range noble gas channel are
conservatively established at 50% of the maximum
permissible release rate for the high alarm and 5% of the
maximum release rate for the alert alarm.
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2.6.2 Containment Purge Effluent Monitors

The setpoints are established at 1.25 times the containment
noble gas activity during purge.

2.6.3 Waste Gas Decay Tank Effiuent Monitors

The setpoints are established at 1.25 times the analyzed
waste gas tank activity during release.

2.6.4 Gaseous Effluent Release Limits

Alarm and trip setpoints of gaseous effluent monitors are established
to ensure that the release rate limits of TRM Section 3.11.b are not

exceeded. The release limits are found by solving Equations 2-5 and
2-6 for the total allowed release rate of vent releases, Qu.

(wa)Q,Y K, f, <500 mrem/yr (2-5)

a, YL @wa), + (1M a) }< 3000 mrem/yr (2-6)

The summations are over noble gas radionuclides i.
fi Fractional Radionuclide Composition

The release rate of noble gas radionuclide i divided by the total
release rate of all noble gas radionuclides.

Qv Total Allowed Release Rate, Vent Release [uCi'sec]
The total allowed release rate of all noble gas radionuclides
released as vent releases.

The remaining parameters in Equation 2-5 have the same definitions
as in Equation 4-1 of Part Il Section 4. The remaining parameters in
Equation 2-6 have the same definition as in Equation 4-2 of Part Il
Section 4.

Equation 2-5 is based on Equation 4-1 of Section 4 and the RECS
restriction on whole body dose rate (500 mrem/yr) due to noble gases
released in gaseous effluents (see Part Il Section 4.2.1.1). Equation 2-
6 is based on Equation 4-2 of Section 4 and the RECS restriction on
skin dose rate (3000 mrem/yr) due to noble gases released in gaseous
effiuents (see Part Il Section 4.2.1.2).
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Since the solution to Equation 2-6 is more conservative than the
solution to Equation 2-5, the value of Equation 2-6 (1.02 x 107 uCi/sec)
is used as the limiting noble gas release rate. During evolutions
involving releases from the containment or waste gas decay tanks, the
total station release rate is procedurally limited such that the maximum
permissible release rate is not exceeded.

2.6.5 Release Mixture

In the determination of alarm and trip setpoints, the radioactivity
mixture in exhaust air is assumed to have the radionuclide composition
of Table 2-3.

2.6.6 Conversion Factors.

The response curves used to determine the monitor count rates are
based on the sensitivity to Xe-133 for conservatism.

2.6.7 HVAC Diiution Flow Rates

The plant vent stack flow rates are obtained from the RM-11 (or equivalent)
console in the control room. If the values cannot be obtained from RM-11 (or
equivalent), flow rates can be estimated from the operating fan combinations.

2.6.8 Allocation of Efftuents from Common Release Points

Radioactive gaseous effluents released from the auxiliary building,
miscellaneous ventilation systems and the gas decay tanks are
comprised of contributions from both units. Consequently, allocation is
made evenly between units.

2.86.9 Dose Projections for Batch Releases

The 10CFR20 dose limits have been converted into a station
administrative release rate limit using the methodology in the ODCM.
Compliance is verified prior to each release. Doses are caiculated
after purging the containment or venting the waste gas decay tanks.
Per procedure, representative samples are obtained and analyzed,
aong';h;sodososcabt:bmdmamnmlybasbmveﬂfywmpllancewim
1 .
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Table 2-1 Liquid Radioactive Effluent Monitors
Alarm
Setpoint
Channel Honitor Dascription Sempiing Locstions Effiuent Control Functions Used
Radwaste Release Common release point from Radwaste
ORE-PR001 Tank Monitor Release Tanks OWX01T, OWX268T Radwaste release termination Yes
Station Blowdown
ORE-PR010 Monitor Circulating Water Blowdown None No
1RE-PR0O02 Reactor Containment
2RE-PR002 Fan Cooler and
1RE-PR0O03 | Essential Service Water
2RE-PR003 Outlet Line Monitors RCFC and SX outiet lines None No
Turbine Fire Terminates release from
ORE-PR005 | and Oil Sump Monitor Fire and Oil Sump discharge Fire and Oil Sump Yes
Condensate Polisher Terminates release from

ORE-PR041 Sump Monitor ___Condensate Polisher Sump discharge Condensate Polisher Sump Yes

ORE-PR009: CCW Heat Exchangers, ORE-PR009: Closes both CCW surge

common discharge tank vents
1RE-PR009: Unit 1 CCW Heat Exchanger 1RE-PR009: Closes Unit 1 CCW

ORE-PR0O09 discharge surge tank vent
1RE-PR009 Component Cooling 2RE-PR009: Unit 2 CCW Heat Exchanger 2RE-PR009: Closes Unit 2 CCW
2RE-PRO09 | Water ‘%} Monitors discharge surge tank vent Yes
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Table 2-2 Gaseous Radioactive Effluent Monitors
Alarm
Setpoint
Channel Monitor Description Locations Effiuent Control Functions Used
Final effiuent from awdliary bullding vent stack
1RE-PR028 | Auxiliary Building Vent from Unit 1 (1RE-PR(028) and
2RE-PR028 Effiuent Monitors from Unit 2 (2RE-PR028) None Yes
1RE-PROO1 Containment Purge Effluent from Unit 1 Containment (1RE-PR001)
| _2RE-PR001 Effiuent Monitors Effiuent from Unit 2 Containment (2RE-PR001) None Yes
1RE-ARO11 Unit 1 Containment (1RE-ARO11, 1RE-AR012)
2RE-ARO11 Reactor Containment | Unit 2 Containment (2RE-AR011, 2RE-AR012)
1RE-AR012 Particulate and Gas | Note: not effiuent monitors, but have effiuent
2RE-AR012 Monitors control functions Teminate containment purge Yes
ORE-PRO02A | Waste Gas Decay Tank Closes valve 0GW 104,
ORE-PR002B Monitors Release line from Waste Gas Decay Tanks terminates release Yes
Gland Steam and Condenser Alr Ejector (CAE) gas from Unit 1
1RE-PR027 | Condenser Alr Ejector (1RE: and
| 2RE-PR027 Monitors CAE gas from Unit 2 (2RE-PR027) None No
' Radwaste Building Isolates Radwaste Building
ORE-PR026 Ventilation Radwaste Building Ventilation System ventilation system Yes
Laboratory Fume Hood
ORE-PR003 Exhaust Monitor Common line from laboratory fume hoods None No
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Table 2-3 Assumed Composition of the Byron Station Noble Gas Effluent

Isotope Percent of Effluent
Ar-41 0.89
Kr-85m 0.18
Kr-85 249
Kr-87 0.04
Kr-88 0.28
Xe-131m 1.42
Xe-133m 0.57
Xe-133 AR
Xe-135 0.53
Xe-138 0.04
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Table 2.4  Assumed Composition of the Byron Station Liquid Effiuent

— e
Isotope Concentration Isotope Concentration
(uCVmi) (uCVml)

H-3 1.16E-05 Ag-110m 1.70E-11
Cr-51 2.39E-12 Te-127 5.40E-13
Mn-54 3.86E-11 Te-129m 1.78E-12
Fe-55 2.08E-12 Te-129 1.16E-12
Fe-59 1.35E-12 Te-131m 1.27E-12
Co-58 1.74E-10 Te-132 2.39E-11
Co-60 3.40E-10 1-130 4.24E-12
Br-83 6.59E-13 1-131 3.09E-09
Rb-86 1.81E-12 -132 6.95E-11
Sr-89 5.02E-13 1-133 1.43E-09
Zr-95 5.40E-11 -135 1.66E-10
Nb-95 7.72E-11 Cs-134 1.08E-09
Mo-99 7.72€-11 Cs-136 2.66E-10
Tc-99m 8.88E-11 Cs-137 1.35E-09
Ru-103 5.40E-12 Ce-144 2.01E-10
Ru-106 9.26E-11 Np-239i 8.88E-13

Page I1.2-14



CY-8Y-170-301
Revision 7

T“m LE- N 1,000
&mrm _"I l I‘ G—E ORE-PROZS -
m ANKVENTIr rcooocaaaos o emmome e -
H G H !
'
Voune REDUCTION
Eour VenTs ""“l’{]’l"@“
H
Savrs ROOMS | mu ™ b -
AND LASDRATORIES e
H ORE-PROCS
\> ‘_4,__.1,__
ORE-PRO1S 9,000
OFFSITE DOSE CALCULATION MANUAL
BYRON STATION
Figure 2-1
SIMPUFIED HVAC AND GASEOUS
EFFLUENT FLOW DIAGRAM
(SHEET10F 2)

Page I11.2-15



CY-BY-170-301
Revision 7

UniT 1 CONDENSOR 2,500 Duning Unit 1 STanTue ’_4 ,__1 P
Hoaama Pume = -
GLan0 STeam H 1,432 .
COoNDENSOR F [e) ; o
|
6,000 (Note 3)
]l L] L a—- e g o
~RO0F
STeAM JUT AIR | HG G H
Esgcron __ Turene Bunoing Orraas PiLTER UniT
GEnERAL AREA
(Erevarion 431 Feer)
Uner 2 CONOENSOR 2,500 DuRING UniT 2 STARTUP gracx | Sracx
HOGONG PuMp T =T } : 1 2
1 ]
! |
Guan STEAM H H e .
ConpEnsen F o ®
Sream Jar AIR
Eecron
SOLID RADWASTE ' -
ORE-PRO28
h =
DR BTATION e TS e Joee__
1
vowuus Reoucriod ]~ = == =G ————-— k- =
: HaawH |
|
=000
ORE-PRO40
Lecend Nores
1. USED INTERMITTENTLY TO VEnt Conrvaisuent Duamna
— NORMAL OA FAZOUENY FLOW PATH Noauai OrgnaTiON

OccAsiONAL RLow PATH

CONTAIMENT ATHOSPHERE RADIATION
MONITOR

CHARCOAL FLTER

RePUELING

NoslLe Gas Raoianion MonToa
HEPA RLTen

E IO ™M O >

bougl. AND NosLg Gas (Orrline)
NonmaL OPERATION

PaATICULATE MONITOR (OrrLing)
HroROGEN RECOMBINGR

NORMAL RANGE STACK RADIATION MONITOR
(PARTICULATE, l0OINE, AND NOSLE GAS)

Wioe-RanGE STack NOBLE GAS RADIATION
MOwiTOR

THREE-CHANNEL RADIATION MONITOR FOR PARTICULATE,

2. Useo OnLY DURING POST ACCIDENT OPERATION

3. FILTER UniT OPERATES OnLY WHEN HiGH RADIATION IS
Derecreo v Orroas Sraram ErrLuent DI1SCHARGE

OFFSITE DOSE CALCULATION MANUAL
BYRON STATION

Figure 2-1
SIMPLIFIED HVAC AND GASEOUS
EFFLUENT FLOW DIAGRAM
(SHEET 20F 2)

Page 11.2-16



CY-BY-170-301
Revision 7

TOo Unir 4

—@= CONORNSATE
Svonace TAnk

Y0 Unry 2
CONDENSA’

TE
LEASE TANK 8vonaas Tanx

" o Reowasrs

DIsCHARGE

TO PRIMARY

0> Waten 8TORAGE
De-ataaton A%

WASTE WATER
Tasatusut

OFFSITE DOSE CALCULATION
Sdamual

FIGURE 2-2
S1MPLIFIED LICUID RADWASTE
PROCESSNG DiAGRAM

Unir 1 Uset 1 BLOwoowWN BLOwDOWN
" Mazo 850 OEMNERMCER
(:tm 1 b TR
EAM Suowoows
GengnatoR T J
Bowoown
umr 2 > U 2 Buowoowa Suowtoss
BLompown Waeo 820 Osunznmatn
M)
Uy 2
Steam s 1
BLOWDOWN
. Tursins
Buioma Equrr
[—— Omam Furen
Eour Daam
Tamcs
L g Fot uo Oa
Bunoina FLOOR —I
Dram Faten
ORE-PROCS
CuEmicaL
Dnan FiLven
Cusncay
Onast Tasxs
REGEN WaSTE
Onam Faven
Reaen Waste
Onam Tamxs
Aux BLoa Eourr
ran
[ AxBioe |
Eour Daam Portasus
Tancs N oosasats ™
' RAOWASTE
Aux BLoa FLOOR Momrron Tam
Raowasts l Rapwaste
L] EVAPCRATOR Mxgo Beo Moo Tanx

W

LAUNDAY

- DR FLIER

W |

Raowaste

Astea Farea

SToRAsE

Page 01.2-17

L Jangs |
Figure 2-2  Simplified Liquid Radwaste Processing Diagram




CY-BY-170-301
Revision 7

Uait t
RCFCA &C
SX Systems

Uoit 1
RCFCB &D
SX Systems

Unit 2
RCFCA &C
SX Systems

Unit2
RCFCB &D
SX Systens

taatitaay - 5 WO T
ORE-PROO1 gs SEBS
1 . L
Lh( . ] e Bl
! PotisherSump

ORE-PRO10

fth rE

LEGEND
Liquid Radwaste Monitor

Natural DraftCooling
Tower
’ s Essential Service Water
CoolingT ower

Figure 2-3 Liquid Release Flow Path

Page 11.2-18



CY-BY-170-301
Revision 7 |

3.0 LIQUID EFFLUENTS

3.1 Liquid Effluent Releases — General information

3.1.1

3.1.2

313

314

3.15

The design objectives of 10CFR50, Appendix | and RECS provide
the foliowing limits on the dose to a member of the public from
radioactive materials in liquid effluents released from each reactor
unit to restricted area boundaries:

¢ During any calendar quarter, less than or equal to 1.5 mrem to
the total body and less than or equal to 5 mrem to any organ.

o During any calendar year, less than or equal to 3 mrem to the
total body and less than or equal to 10 mrem to any organ.

The organ doses due to radioactivity in liquid effluents are also
used as part of the 40CFR190 compliance and are included in the
combination of doses to determine the total dose used to
demonstrate 10CFR20 compliance. (See Section 5.0, Total Dose)

Dose assessments for 10CFR50 Appendix | compliance are made
for four age groups (adult, teenager, child, infant) using NUREG
0133 (Reference 14) methodology and Regulatory Guide 1.109
(Reference 6) dose conversion factors.

To limit the consequences of tank overflow, Technical Specification
5.5.12 limits the quantity of radioactivity that may be stored in
unprotected outdoor tanks to 10 Curies.

Unprotected tanks are tanks that are not surrounded by liners,
dikes, or walls capable of holding the tank contents and that do not
have tank overflows and surrounding area drains connected to the
liquid radwaste treatment system.

The specific objective is to provide assurance that in the event of
an uncontrolied release of a tank’s contents, the resulting
radioactivity concentrations beyond the unrestricted area boundary,
at the nearest potable water supply and at the nearest surface
water supply, will be less than the limits of 10CFR20 Appendix B,
Table 2; Column 2.

Cases in which normally non-radioactive liquid streams (such as
the Service Water) are found to contain radioactive material are
non-routine and will be treated on a case specific basis if and when
this occurs. Since the station has sufficient capacity to delay a
liquid release for reasonable periods of time, it is expected that
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planned releases will not take place under these circumstances.
Therefore, the liquid release setpoint calculations need not and do
not contain provisions for treating multiple simuitaneous release

pathways.

Radioactive liquid effluents released from either release tank
(OWXO01T or OWX26T) are comprised of contributions from both
units. Under normal operating conditions, it is difficult to apportion
the radioactivity between the units. Consequently, allocation is
made evenly between units.

3.2 Liquid Effluent Concentrations

3.2.1

322

One method of demonstrating compliance to the requirements of
10CFR20.1301 is to demonstrate that the annual average
concentrations of radioactive material released in gaseous and
liquid effluents do not exceed the values specified in 10CFR20
Appendix B, Table 2, Column 2. (See 10CFR 20.1302(b)(2).)
However, as noted in Section 5.5, this mode of 10CFR20.1301
compliance has not been elected.

As a means of assuring that annual concentration limits will not be
exceeded, and as a matter of policy assuring that doses by the
liquid pathway will be ALARA; RECS provides the following
restriction:

*The concentration of radioactive material released in liquid
effluents to unrestricted areas shall be limited to ten times
the concentration values in Appendix B, Table 2, Column 2
to 10CFR20.1001-20.2402."

This also meets the requirement of Station Technical Specifications
and RECS.

According to the footnotes to 10CFR20 Appendix B, Table 2,
Column 2, if a radionuclide mix of known composition is released,
the concentrations must be such that

Z[ﬁé—cq)ﬁ (31)

where the summation is over radionuclide I.

C Radioactivity Concentration in Liquid Effluents to the
Unrestricted Area [uCi/ml]
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Concentration of radionuclide | in liquid released to the unrestricted
area.

ECL; Effluent Concentration Limit in Liquid Effluents Released to
the Unrestricted Area [uCi/ml]

The allowable annual average concentration of radionuclide 1 in
liquid effluents released to the unrestricted area. This
concentration is specified in 10CFR20 Appendix B, Table 2,
Column 2. Concentrations for noble gases are different and are
specified in the stations' Technical Specifications and RECS.

10  Multiplier to meet the requirements of Technical
Specifications.

If either the identity or concentration of any radionuclide in the
mixture is not known, special rules apply. These are given in the
footnotes in 10CFR20 Appendix B, Table 2, Column 2.

When radioactivity is released to the unrestricted area with liquid
discharge from a tank (e.g., a radwaste discharge tank), the
concentration of a radionuclide in the effluent is calculated as

follows:

« Waste Flow
€, =C: Gitution Flow ©-2)

C Concentration in Liquid effiuent to the unrestricted area.
(uCi/ml]

Concentration of radionuclide 1 in liquid released to the
unrestricted area.

C! Concentration in the Discharge Tank [uCV/mi]

Measured concentration of radionuclide | in the discharge
tank.

The RECS and Technical Specifications require a specified
sampling and analysis program to assure that liquid radioactivity
concentrations at the point of release are maintained within the
required limits. To comply with this provision, samples are analyzed
in accordance with the radioactive liquid waste (or effiuent)
sampling and analysis program in the TRM 3.11.c. Radioactivity
concentrations in tank effiuents are determined in accordance with
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Equation 3-2. Comparison with the Effluent Concentration Limit is
made using Equation 3-1.

3.3 Liquid Effiuent Dose Calculation Requirements

3.3.1

33.2

RECS require determination of cumulative and projected dose
contributions from liquid effluents for the current calendar quarter
and the current calendar year at least once per 31 days. (See TRM

Chapter 3.11.)

For a release attributable to a processing or effiuent system shared
by more than one reactor unit, the dose due to an individual unit is
obtained by proportioning the effiuents among the units sharing the
system. The allocation procedure is specified in section 3.1.6.

Operability and Use of the Liquid Radwaste Treatment System

The design objectives of 10CFR50, Appendix |, RECS and
Technical Specifications require that the liquid radwaste treatment
system be operable and that appropriate portions be used to
reduce releases of radioactivity when projected doses due to the
liquid effiuent from each reactor unit to restricted area boundaries

exceed either of the following (see TRM Chapter 3.11, RECS);

e 0.06 mrem to the total body in a 31-day period.
e 0.2 mrem to any organ in a 31-day period.

34 Dose Methodology

3.4.1

Liquid Effluent Dose Method: General

The dose from radioactive materials in liquid effluents considers the

contributions for consumption of fish and potable water. All of
these pathways are considered in the dose assessment uniess

demonstrated not to be present. While the adult is normally
considered the maximum individual, the methodology provides for
dose to be caiculated for all four age groups. The dose to each
organ (and to the total body) is calculated by the following
expression:

DY =F At ;Zu,_c. (3-3)

The summation is over exposure pathways p and radionuclides I.
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D Organ and Total Body Dose Due to Liquid Effluents [mrem]

Dose to organ ] (including total body) of age group a due to
radioactivity in liquid effluents.

Near Field Average Dilution Factor [dimensioniess]
Dilution in the near field averaged over the period of interest.

Defined as:

Wasts Flow (3-4)

F = Dilution Flow < Z

Waste Flow Liquid Radioactive Waste Flow [gpm]

The average flow during disposal from the discharge
structure release point into the receiving water body.

Dilution Flow Dilution Water Flow During Period of Interest {gpm])

4

Discharge Structure Mixing Factor [dimensionless]

Site-specific factor to account for the mixing effect of the
discharge structure. The factor addresses the dilution that
occurs in the near field between the discharge structure and
the body of water containing the fish in the liquid ingestion
pathway (See section 3.5.5.2).

Duration of Release [hrs)

Average Radionuclide Concentration [pC/mi]

Average concentration of radionuclide |, in the undiluted
liquid effluent during time period At.

Site-Specific Liquid Dose Factor [(mrem/hr)/(uCi/mi)]

Site-specific dose factor for age group a, nuclide |, liquid
pathway p and organ J. The pathways included are potable
water and fish Ingestion. Agy is defined for these pathways
in the following sections. Values for Ay are provided in
Part Il Section 3.5 of this ODCM.
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3.4.2 Potable Water Pathway
The site-specific potable water pathway dose factor is calculated by

the following expression:
A.,.,,-u.{gé}m,, (3-6)
Where:
Aqipwy Site-Specific Dose Factor for Potable Water Pathway
[(mremvhr)/(uCV/ml)]

Site-specific potable water ingestion dose factor for
age group a, nuclide | and organ |.

ko Conversion Constant (1.14E05) [(yr-pCi-mi)/(hr-uCi-l)]

Units constant to convert years to hours, pCi to uCl and liters
to mi.

U." Potable Water Consumption Rate [Vyr]

Potable water consumption rate for age group a. Taken
from Table E-5 of Regulatory Guide 1.109.

D" Potable Water Dilution Factor [dimensionless]
Dilution factor from the near field area within one-quarter
mile of the release point to the potable water intake (See
section 3.5.5.1).

DFL; Ingestion Dose Conversion Factor [mrenVpCi)

Ingestion dose conversion factor for age group a, nuclide | and

organ . Converts pCi ingested to mrem. Taken from Tabies E-11
E-14 of Regulatory Guide 1.109. The value for H-3 is taken

from NUREG 4013 (Reference 107).
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3.4.3 Fish Ingestion Pathway
The site-specific fish ingestion pathway dose factor is calculated by

the following expression:
A ey =k, USBFDFL (3-6)
Where:
Aqirisny Site-Specific Dose Factor for Fish Ingestion Pathway
[(mrem/hr)/(nCi/mi)]

Site-specific fish ingestion dose factor for age group a,
nuclide | and organ J.

U  Fish Consumption Rate [kg/yr]

Fish consumption rate for age group a. Taken from Table E-
5 of Regulatory Guide 1.109.

BF, Bioaccumulation Factor {(pCikg)/(pCiN)]

Bioaccumulation factor for nuclide | in fresh water fish.
Taken from Table 3-8.

All other terms have been previously defined.

3.4.4 Offsite doses due to projected releases of radioactive materials in
liquid efftuents are caiculated using Equation 3-3. Projected
radionuclide release concentrations are used in place of measured

concentrations, C,.

Site Specific Dose Factors and Bioaccumulation Factors

3.5.1 There are no public potable water intakes on the Rock River
downstream of the station.

3.5.2 There is no irrigation occurring on the Rock River downstream of
the station.

3.5.3 Recreation includes one or more of the following: boating, water-
skiing, swimming, and sport fishing.
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3.5.4 According to Section 2.4.1.2 and Figure 2.4-5 of the Byron
Environmental Report, there are four downstream dams on the

Rock River within approximately 50 miles of the station one at
Oregon, one at Dixon and two at Sterling.

3.5.5 Water and Fish Ingestion Parameters
3.5.5.1 D"= 10 (potable water dilution factor, dimensionless)

3.55.2 Z-=232 (discharge structure mixing factor, dimensioniess)

3.5.86 Site-specific dose factors for potable water consumption are shown
In Table 3-1 for adult, Table 3-2 for teen, Table 3-3 for child, and
Table 3-4 for infant age groups. These tables inciude dose factors
for the bone, liver, total body, thyroid, kidney, lung, and Gi (lower
large intestines).

3.5.7 Site-specific dose factors for fish ingestion are shown in Table 3-5
for adult, Table 3-6 for teen, and Table 3-7 for child age groups.
These tables include dose factors for the bone, liver, total body,
thyroid, kidney, lung, and Gl (lower large intestines).
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Table 3-1
Site Specific Potable Water Dose Factors for Adult Age Group

Nuclide Bone Liver TBody Thyroid L GI-LLI
H-3 0.00E+00] 4.98E-01] 4.98E-01| 4.98E-01| 4.98E-01| 4.98E-01] 4.98E-01
Na-24 1.41E+01] 1.41E+01]| 1.41E+01] 1.41E+01| 1.41E+01} 1.41E+01} 1.41E+01
Cr-51 0.00E+00] 0.00E+00| 2.21E-02| 1.32E-02| 4.88E-03] 2.94E-02] 5.57E+00
Mn-54 0.00E+00] 3.80E+01] 7.26 0.00E+00] 1.13E+01] 0.00E+00] 1.17E+02
Mn-56 | 0.00E+00] 9.S7E-01] 1.70E-01] 0.00E+00] 1.22E+00} 0.00E+00] 3.0SE+01
Fe-55 2.29E+01] 1.58E+01] 3.69E+00| 0.00E+00] 0.00E+00] 8.82E+00] 9.07E+00|
Fe-59 3.61E+01] 8.49E+01] 3.25E+01} 0.00E+00] 0.00E+00] 2.37E+01] 2.83E+02
Co-58 0.00E+00| 6.20E 1.39E+01} 0.00E+00{ 0.00E+00{ 0.00E+00] 1.26E+02
|Co-60 0.00E+00] 1.78E+01] 3.93E+01] 0.00E+00{ 0.00E+00] 0.00E+00] 3.35E+02
Ni-63 1.08E+03] 7.50E+01] 3.63E+01{ 0.00E+00] 0.00E+00] 0.00E+00] 1.S6E+01
Ni-65 4.39E+00| 5.71E-01] 2.60E-01] 0.00E+00] 0.00E+00{ 0.00E+00] 1.4SE+01
{Cu-64 0.00E+00| 6.93E-01] 3.25E-01] 0.00E+00{ 1.7SE+00] 0.00E+00} 5.91E+01
Zn-65 4.03E+01{ 1.28E+02] 5.79E+01] 0.00E+00] 8.57E+01] 0.00E+00] 8.07E+01
Zn-69 8.57TE-02| 1.64E-01] 1.14E-02| 0.00E+00] 1.07E-01] 0.00E+00| 2.46E-02
Br-83 0.00E+00] 0.00E+00]| 3.3SE-01] 0.00E+00] 0.00 0.00E+00] 4.82E-01
Br-84 0.00E+00] 0.00E+00]| 4.34E-01] 0.00E+00] 0.00E+00] 0.00E+00] 3.40E-06!
Br-85 0.00E+00] 0.00E 1.78E-02| 0.00E+00]| 0.00E+00] 0.00E+00] 0.00E+00
Rb-86 0.00E+00] 1.76E+02| 8.18E+01] 0.00E+00{ 0.00E+00] 0.00E+00] 3.46E+01
Rb-88 0.00E+00] 5.03E-01] 2.67E-01] 0.00E+00] 0.00E+00] 0.00E+00]| 6.96E-12
Rb-89 0.00E+00]| 3.34E-01] 2.35E-01] 0.00E+00] 0.00E+00] 0.00E+00| 1.94E-14
Sr-89 2.56E+03] 0.00E+00] 7.36E+01] 0.00E+00] 0.00E+00] 0.00E+00| 4.11E+02
Sr-90 7.25E+04] 0.00E+00] 1.46E+03] 0.00E+00] 0.00E+00] 0.00E+00] 1.82E+03
Sr-91 4.72E+01] 0.00E+00] 1.91E+00] 0.00E+00] 0.00E+00] 0.00E+00] 2.2SE+02
Sr-92 1.79E+01] 0.00E+00| 7.74E-01] 0.00E+00] 0.00E+00] 0.00E+00}{ 3.5SE+02
Y-90 8.01E-02| 0.00E+00] 2.15E-03] 0.00E+00] 0.00E+00] 0.00E+00] 8.49E+02
Y-9IM | 7.56E-04] 0.00E+00] 2.93E-05] 0.00E+00{ 0.00E+00{ 0.00E+00] 2.22E-03
Y-91 1.17E+00] 0.00E+00| 3.14E-02| 0.00E+00| 0.00E+00] 0.00E+00] 6.46E+02
Y-92 7.03E-03] 0.00E+00] 2.06E-04] 0.00E+00| 0.00E+00{ 0.00E+00{ 1.23E+02
Y-93 2.23E-02| 0.00E+00] 6.16E-04] 0.00E+00| 0.00E+00] 0.00E+00] 7.0TE+02
Zr-95 2.53E-01] 8.11E-02| 5.49E-02] 0.00E+00] 1.27E-01{ 0.00E+00{ 2.57E+02
Zr-97 1.40E-02| 2.82E-03| 1.29E-03| 0.00E+00] 4.26E-03] 0.00E+00] 8.74E+02
Nb-95 5.18E-02] 2.88E-02| 1.5SE-02] 0.00E+00] 2.85E-02] 0.00E+00] 1.7SE+02
Mo-99 | 0.00E+00| 3.59E+01| 6.82E+00] 0.00E+00] 8.12E+01{ 0.00E+00] 8.31E+01

c- 99M | 2.06E-03] S5.81E-03] 7.40E-02] 0.00E+00] 8.82E-02] 2.8SE-03} 3.44E+00)
Tc-101 2.11E-03] 3.0SE-03| 2.99E-02] 0.00E+00| S.48E-02| 1.S6E-03| 9.1SE-15
Ru-103 | 1.54E+00] 0.00E+00] 6.63E-01] 0.00E+00} 5.88E+00] 0.00E+00| 1.80E+02
Ru-105 1.28E-01} 0.00E+00] 5.06E-02| 0.00E+00] 1.66E+00] 0.00E+00| 7.84E+01
Ru-106 | 2.29E+01] 0.00E+00] 2.90E+00] 0.00E+00] 4.42E+01{ 0.00E+00] 1.48E+03
Ag-110M | 1.33E+00 1.23E+00] 7.32E-01] 0.00E+00]| 2.42E+00] 0.00E+00] 5.03E+02
Te-125M | 2.23E+01] 8.08E+00] 2.99E+00] 6.71E+00]| 9.07E+01] 0.00E+00| 8.90E+01
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Table 3-1 (continued)
Site Specific Potable Water Dose Factors for Adult Age Group

Nudide Bone _ Liver TBody Thyroid Kidmey GI-LLI

e-127M | 5.63E+01] 2.01E+01] 6.87E+00] 1.44E+01] 2.29E+02] 0.00E+00] 1.89E+02
Te-127 | 9.15E-01] 3.29E-01] 1.98E-01] 6.78E-01] 3.73E+00] 0.00E+00{ 7.22E+01

e-129M | 9.57E+01] 3.57E+01] 1.51E+01] 3.29E+01{ 3.99E+02] 0.00E+00] 4.82E+02
Te-129 | 2.61E-01] 9.82E-02] 6.37E-02] 2.01E-01] 1.10E+00] 0.00E+00] 1.97E-01
Te-131M | 1.44E+01 7.04E+00] 5.87E+00] 1.12E+01] 7.13E+01] 0.00E+00] 6.99E+02
Te-131 1.64E-01] 6.85E-02| 5.18E-02] 1.35E-01] 7.18E-01} 0.00E+00] 2.32E-02
Te-132 | 2.10E+01] 1.36E+01] 1.27E+01] 1.50E+01] 1.31E+02] 0.00E+00] 6.42E+02
1-130 6.29E+00] 1.86E+01] 7.32E+00] 1.57E+03| 2.90E+01] 0.00E+00/ 1.60E+01
I-131 3.46E+01] 4.9SE+01) 2.84E+01] 1.62E+04] 8.49E+01] 0.00E+00| 1.31E+01
1-132 1.69E+00] 4.52E+00] 1.S8E~+00] 1.58E+02| 7.20E+00] 0.00E+00{ 8.49E-01
1-133 1.18E+01| 2.06E+01] 6.27E+00] 3.02E+03| 3.59E+01| 0.00E+00] 1.8SE+01
I-134 8.82E-01| 2.40E+00] 8.S7E-01] 4.15E+01] 3.81E+00{ 0.00E+00| 2.09E-03
1-135 3.69 9.65E+00] 3.56E+00] 6.37E+02] 1.55E+01| 0.00E+00] 1.09E+01
Cs-134 | 5.18E+02] 1.23E+03| 1.01E+03] 0.00E+00] 3.99E+02| 1.32E+02] 2.16E+01
[Cs-136 | 5.42E+01] 2.14E+02] 1.54E+02] 0.00E+00] 1.19E+02] 1.63E+01] 2.43E+01
[Cs-137 [ 6.63E+02] 9.07E+02] 5.94E+02] 0.00E+00] 3.08E+02| 1.02E+02| 1.76E+01
[Cs-138 | 4.59E-01] 9.07E-01{ 4.49E-01] 0.00E+00{ 6.67E-01| 6.S8E-02| 3.87E-06
Ba-139 | 8.07E-01] S.75E-04] 2.36E-02| 0.00E+00| 5.38E-04] 3.26E-04] 1.43E+00]
Ba-140 | 1.69E+02] 2.12E-01) 1.11E+01] 0.00E+00]| 7.22E-02] 1.22E-01] 3.48E+02
Ba-141 3.92E-01] 2.96E-04] 1.32E-02] 0.00E+00] 2.75E-04] 1.68E-04] 1.85E-10|
Ba-142 1.77E-01] 1.82E-04] 1.12E-02| 0.00E+00] 1.S4E-04] 1.03E-04] 2.SOE-19]
[La-140 | 2.08E-02] 1.0SE-02] 2.77E-03] 0.00E+00]{ 0.00E+00].0.00E+00} 7.70E+02
|La-142 1.07E-03]| 4.84E-04] 1.21E-04] 0.00E+00| 0.00E+00] 0.00E+00| 3.S4E+00
{Ce-141 | 7.79E-02| 5.27E-02] 5.98E-03| 0.00E+00] 2.45E-02] 0.00E+00] 2.01E+02
{Ce-143 1.37E-02] 1.02E+01] 1.12E-03] 0.00E+00]| 4.47E-03] 0.00E+00]{ 3.79E+02
[Ce-144 14.06 1.7 2.18E-01{ 0.00E+00] 1.01E+00] 0.00E+00] 1.37E+03
|Pr-143 7.66E-02| 3.07E-02| 3.79E-03] 0.00E+00{ 1.77E-02]| 0.00E+00] 3.3SE+02
Pr-144 2.50E-04] 1.04E-04] 1.27E-05] 0.00E+00] 5.87E-05| 0.00E+00] 3.60E-11
Nd-147 5.23E-02| 6.05E-02| 3.62E-03| 0.00E+00] 3.54E-02{ 0.00E+00} 2.90E+02
W-187 8.57E-01} 7.17E-01] 2.50E-01] 0.00E+00} 0.00E+00] 0.00E+00] 2.35SE+02
Np-239 | 9.90E-03] 9.74E-04] S5.37E-04] 0.00E+00| 3.04E-03] 0.00E+00] 2.00E+02

Notes:

1) Units are mrem/hr per uCi/ml.
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Table 3-2
Site Specific Potable Water Dose Factors for Teen Age Group

Nuclide  Bone Liver TBody Thyroid Kidney Lung GI-LLI
H-3 0.00E+00] 3.51E-01] 3.51E-01] 3.51E-O1} 3.51E-01] 3.51E-01{ 3.51E-01
Na-24 1.34E+01] 1.34E+01] 1.34E+01| 1.34E+01] 1.34E+01] 1.34E+01] 1.34E+01
Cr-51 0.00E+00] 0.00, 2.09E-02] 1.16E-02]| 4.59E-03| 2.99E-02] 3.52E+00}
Mn-54 | 0.00E+00] 3.43E+01] 6.80E+00] 0.00E+00] 1.02E+01] 0.00E+00{ 7.03E+01
Mn-56 | 0.00E+00{ 9.19E-01| 1.63E-01} 0.00E+00| 1.16E+00{ 0.00E+00| 6.05E+01
Fe-55 2.20E+01} 1.56E+01] 3.63 0.00E+00{ 0.00E+00] 9.88E+00| 6.74E
Fe-59 3.41E+01] 7.97E+01| 3.08E+01] 0.00E+00] 0.00E+00{ 2.51E+01]| 1.88E+02

58 0.00E+00] 5.65E+00| 1.30E+01{ 0.00E+00]{ 0.00E+00{ 0.00E+00| 7.79E+01
Co-60 0.00E+00] 1.63E+01| 3.68E+01] 0.00E+00] 0.00E+00{ 0.00E+00] 2.13E+02
Ni-63 1.03E+03| 7.27E+01] 3.49E+01] 0.00E+00] 0.00E+00{ 0.00E+00{ 1.16E+01
Ni-65 4.35E+00{ 5.56E-01] 2.53E-01] 0.00E+00] 0.00E+00] 0.00E+00] 3.02E+01
[Cu-64 0.00E+00| 6.69E-01{ 3.15E-01] 0.00E+00{ 1.69E+00{ 0.00E+00] S.19E+01
Zn-65 3.35E+01{ 1.16E+02| 5.42E+01| 0.00E+00{ 7.44E+01{ 0.00E+00| 4.92E+01
Zn-69 8.55E-02| 1.63E-01} 1.14E-02| 0.00E+00] 1.06E-01] 0.00E+00{ 3.00E-01
Br-83 0.00E+00] 0.00E+00| 3.34E-01] 0.00E+00| 0.00E+00{ 0.00E+00] 0.00E
Br-84 0.00E+00] 0.00E+00] 4.20E-01] 0.00E+00] 0.00E+00{ 0.00E+00] 0.00E+00|

Br-83 0.00E+00] 0.00E+00{ 1.77E-02] 0.00E+00] 0.00E+00{ 0.00E+00] 0.00!

Rb-86 0.00E+00| 1.73E+02| 8.14E+01| 0.00E+00] 0.00E+00] 0.00E+00| 2.56E+01
Rb-88 0.00E+00| 4.9SE-01| 2.64E-01] 0.00E+00] 0.00E+00] 0.00E+00] 4.24E-08
Rb-89 0.00E+00{ 3.20E-01] 2.26E-01| 0.00E+00{ 0.00E+00{ 0.00E+00| 4.90E-10
Sr-89 2.56E+03] 0.00E+00] 7.33E+01] 0.00E+00] 0.00E+00| 0.00E+00] 3.05E+02
Sr-90 5.93E+04] 0.00E+00] 1.19E+03] 0.00E+00] 0.00E+00] 0.00E+00] 1.35E+03
Sr-91 4.69E+01{ 0.00E+00] 1.87E+00] 0.00E+00| 0.00E+00] 0.00E+00] 2.13E+02
Sr-92 1.77E+01] 0.00E+00f 7.56E-01] 0.00E+00] 0.00E+00{ 0.00E+00| 4.52E+02
Y-90 7.97E-02] 0.00E+00] 2.15E-03] 0.00E+00{ 0.00E+00| 0.00E+00{ 6.S7TE+02
Y-91IM | 7.50E-04] 0.00E+00] 2.87E-05| 0.00E+00] 0.00E+00] 0.00E+00] 3.S4E-02
Y-91 1.1 0.00E+00{ 3.13E-02| 0.00E+00] 0.00E+00] 0.00E+00| 4.79E+02|
Y-92 7.03E-03{ 0.00E+00{ 2.03E-04] 0.00E+00| 0.00E+00{ 0.00E+00] 1.93E+02
Y-93 2.23E-02] 0.00E 6.10E-04] 0.00E+00] 0.00E+00} 0.00E+00] 6.80E+02
Z1-95 2.40E-01] 7.56E-02| 5.20E-02| 0.00E+00] 1.11E-01] 0.00E+00] 1.74E+02
Zr-97 1.38E-02| 2.73E-03] 1.26E-03| 0.00E+00{ 4.13E-03| 0.00E+00| 7.38E+02
Nb-95 4.78E-02| 2.65E-02| 1.46E-02[ 0.00E+00| 2.57E-02| 0.00E+00] 1.13E+02
Mo-99 | 0.00E+00] 3.51E+01| 6.69E+00] 0.00E+00| 8.02E+01| 0.00E+00| 6.28E+01
Tc- 99M | 1.93E-03] 5.38E-03| 6.98E-02| 0.00E+00| 8.02E-02| 2.99E-03] 3.53E+00]
Tc-101 2.09E-03| 2.98E-03] 2.92E-02| 0.00E+00| 5.38E-02| 1.81E-03] 5.09E-10]
Ru-103 {148 0.00E+00] 6.34E-01] 0.00E+00| 5.23E+00{ 0.00E+00] 1.24E+02
Ru-105 1.27E-01| 0.00E+00{ 4.92E-02| 0.00E+00] 1.60E+00] 0.00E+00| 1.02E+02
Ru-106 [ 2.28E+01{ 0.00E+00] 2.87E+00] 0.00E+00{ 4.40E+01{ 0.00E+00| 1.09E+03
Ag-110M | 1.19E+00| 1.13E+00{ 6.86E-01| 0.00E+00] 2.15E+00] 0.00E+00] 3.17E+02
Te-125M | 2.23E+01] 8.02E+00] 2.98E+00] 6.22E+00] 0.00E+00] 0.00E+00] 6.57E+01
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Table 3-2 (continued)
Site Specific Potable Water Dose Factors for Teen Age Group
Nuclide Boae Liver _TBody Thyrold Kidney GI-LLI
e-127M | 5.62E+01} 1.99E+01{ 6.69E+00] 1.34E+01} 2.28E+02} 0.00E+00] 1.40E+02
Te-127 9.19E-01] 3.26E-01] 1.98E-01| 6.34E-01] 3.72E+00] 0.00E+00| 7.09E+01
Te-129M [ 9.48E+01| 3.52E+01| 1.50E+01{ 3.06E+01| 3.97E+02{ 0.00E+00] 3.56E+02
e-129 2.60E-01| 9.71E-02] 6.34E-02] 1.86E-01} 1.09E+00] 0.00E+00| 1.42E+00
Te-131M | 1.42E+01] 6.80E+00] 5.67E+00] 1.02E+01] 7.09E+01] 0.00E+00{ 5.46E+02
Te-131 1.62E-01] 6.69E-02| 5.07E-02| 1.2SE-01] 7.09E-01| 0.00E+00] 1.33E-02
Te-132 | 2.03E+01] 1.28E+01] 1.21E+01] 1.35E+01] 1.23E+02] 0.00E+00] 4.07E+02
1-130 $.99E+00] 1.73E+01] 6.92E+00] 1.41E+03] 2.67E+01] 0.00E+00] 1.33E+01
I-131 3.40E+01} 4.76E+01] 2.56E+01] 1.39E+04] 8.20E+01} 0.00E+00} 9.42E+00}
I-132 1.62E+00| 4.24E+00] 1.52E+00| 1.43E+02] 6.69E+00] 0.00E+00] 1.8SE+00
1-133 1.17E+01{ 1.98E+01{ 6.0SE+00] 2.77E+03] 3.48E+01] 0.00E+00{ 1.50E+01
I-134 8.49E-01} 2.25E+00] 8.08E-01] 3.75E+01] 3.5 0.00E+00] 2.97E-02
1-135 3.55E+00] 9.13E+00} 3.38E+00] 5.87E+02] 1.44E+01) 0.00E+00} 1.01E+01
134 | 4.87E+02| 1.15E+03| 5.31E+02| 0.00E+00] 3.64E+02{ 1.39E+02| 1.42E+01
[Cs-136 | 4.99E+01] 1.97E+02] 1.32E+02] 0.00E+00{ 1.07E+02] 1.69E+01| 1.58E+01
ICs-137 | 6.51E+02] 8.66E+02] 3.02E+02] 0.00E+00] 2.95E+02] 1.15E+02] 1.23E+01
138 | 4.51E-01] 8.66E-01{ 4.33E-01]| 0.00E+00{ 6.40E-01] 7.44E-02| 3.93E-04
a-139 | 8.08E-01] 5.69E-04] 2.3SE-02] 0.00E+00{ 5.36E-04] 3.92E-04| 7.21E+00
Ba-140 | 1.65E+02| 2.02E-01| 1.06E+01] 0.00E+00| 6.86E-02| 1.36E-01] 2.55E+02
a-141 3.90E-01] 2.91E-04] 1.30E-02| 0.00E+00] 2.70E-04] 1.99E-04] 8.31E-07
[Ba-142 1.74E-01] 1.74E-04] 1.07E-02] 0.00E+00| 1.47E-04] 1.16E-04] S5.34E-13
[La-140 | 2.02E-02] 9.94E-03] 2.6SE-03] 0.00E+00] 0.00E+00] 0.00E+00] S.71E+02
{La-142 | 1.04E-03] 4.62E-04] 1.15E-04] 0.00E+00] 0.00E+00} 0.00E+00] 1.41E+01
[Ce-141 7.73E-02] 5.16E-02| 5.93E-03| 0.00E+00] 2.43E-02| 0.00E+00] 1.48E+02
[Ce-143 1.37E-02] 9.94E+00] 1.11E-03] 0.00E+00] 4.46E-03] 0.00E+00] 2.99E+02
{Ce-144 | 4.05SE+00] 1.67E+00] 2.17E-01{ 0.00E+00] 1.00 0.00E+00] 1.02E+03
{Pr-143 7.62E-02] 3.04E-02] 3.79E-03] 0.00E+00] 1.77E-02| 0.00E+00] 2.51E+02
-144 2.50E-04| 1.02E-04] 1.27E-05] 0.00E+00] S.87E-0S| 0.00E+00] 2.76E-07
Nd-147 | 5.45E-02| 5.93E-02] 3.SSE-03| 0.00E+00] 3.48E-02| 0.00E+00] 2.14E+02
W-187 8.49E-01] 6.92E-01] 2.42E-01} 0.00E+00] 0.00E+00| 0.00E+00] 1.87E+02
Np-239 | 1.02E-02] 9.65E-04] 5.36E-04] 0.00E+00] 3.03E-03| 0.00E+00{ 1.5SE+02
Notes:
1) Units are mrem/hr per uCi/ml.
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Table 3-3
Site Specific Potable Water Dose Factors for Child Age Group
Nuclide  Bome Liver TBody Thyroid Kidney GI-LLI
H-3 0.00E+00] 6.74E-01] 6.74E-01] 6.74E-01] 6.74E-01] 6.74E-01] 6.74E-01
Na-24 3.37E+01] 3.37E+01} 3.37E+01] 3.37E+01{ 3.37E+01| 3.37E+01] 3.37E+01
Cr-51 0.00E+00] 0.00E+00{ S.17E-02| 2.87E-02| 7.85E-03| 5.24E-02| 2.74E
Mn-54 | 0.00E+00{ 6.22E+01] 1.66E+01] 0.00E+00| 1.74E+01] 0.00E+00{ 5.22E+01
Mn-56 | 0.00E+00] 1.94E+00] 4.38E-01] 0.00E+00] 2.35E+00{ 0.00E+00] 2.81E+02
Fe-55 6.69E+01] 3.55E+01] 1.10E+01] 0.00E+00] 0.00E+00] 2.01E+01| 6.57E
e-59 9.59E+01| 1.55E+02| 7.73E+01| 0.00E+00] 0.00E+00] 4.S0E+01| 1.62E+02
ICo-58 0.00, 1.05E+01] 3.20E+01] 0.00E+00] 0.00E+00] 0.00E+00] 6.10E+01
0.00E+00] 3.08E+01| 9.07E+01| 0.00E+00| 0.00E+00{ 0.00E+00| 1.70E+02
Ni-63 3.13E+03] 1.67E+02] 1.06E+02] 0.00E+00] 0.00E+00| 0.00E+00] 1.13E+01
Ni-65 1.29E+01| 1.22E+00] 7.09E-01] 0.00E+00] 0.00E+00] 0.00E+00]| 1.49E+02
-64 | 0.00E+00] 1.42E 8.60E-01] 0.00E+00] 3.44E+00] 0.00E+00] 6.69E+01
Zn-65 7.97E+01] 2.12E+02} 1.32E+02| 0.00E+00] 1.34E+02] 0.00E+00] 3.73E+01
2.55E-01] 3.68E-01] 3.40E-02] 0.00E+00] 2.23E-01] 0.00E+00] 2.32E+01
Br-83 0.00E+00] 0.00 9.94E-01] 0.00E+00] 0.00E+00] 0.00E+00] 0.00E+00}
Br-84 0.00E+00] 0.00E+00] 1.15E+00] 0.00E+00| 0.00E+00] 0.00E+00]| 0.00E+00]
Br-85 0.00E+00] 0.00E+00] 5.30E-02] 0.00E+00] 0.00E+00] 0.00E+00]{ 0.00E+00]
Rb-86 | 0.00E+00] 3.90E+02] 2.40E+02] 0.00E+00| 0.00E+00| 0.00E+00] 2.51E+01
Rb-88 | 0.00E+00] 1.10E+00] 7.67E-01| 0.00E+00] 0.00E+00{ 0.00E+00| 5.42E-02
Rb-89 | 0.00E+00] 6.80E-01] 6.05E-01] 0.00E+00] 0.00E+00| 0.00E+00] 5.93E-03
Sr-89 7.67E+03| 0.00E+00] 2.19E+02] 0.00E+00{ 0.00E+00| 0.00E+00] 2.97E+(2]
Sr-90 1.49E+05] 0.00E+00] 2.99E+03] 0.00E+00] 0.00E+00{ 0.00E+00] 1.33E+03
Sr-91 1.40E+02] 0.00E+00] 5.27E+00] 0.00E+00] 0.00E+00] 0.00E+00] 3.08E+02
Sr-92 5.25E+01] 0.00E+00] 2.10 0.00E+00] 0.00E+00] 0.00E+00] 9.94E+02
Y-90 2.39E-01] 0.00E+00]{ 6.40E-03] 0.00E+00] 0.00E+00] 0.00E+00] 6.80E+02
Y-91M | 2.22E-03] 0.00E+00] 8.08E-0S] 0.00E+00] 0.00E+00] 0.00E+00] 4.35E+00]
Y-91 3.S0E+00] 0.00E+00] 9.36E-02] 0.00E+00| 0.00E+00] 0.00E+00] 4.66E+02
Y-92 2.09E-02] 0.00E+00] $5.99E-04] 0.00E+00] 0.00E+00] 0.00E+00] 6.05E+02
Y-93 6.63E-02] 0.00 1.82E-03] 0.00E+00} O. 0.00E+00] 9.88E+02
Zs-95 6.74E-01| 1.48E-01] 1.32E-01] 0.00E+00| 2.12E-01| 0.00E+00] 1.SSE+02
Zr-97 4.06E-02| 5.87E-03| 3.47E-03]| 0.00E+00] 8.43E-03| 0.00E+00| 8.90E+02
Nb-95 1.31E-01] 5.09B-02] 3.64E-02| 0.00E+00] 4.78E-02| 0.00E+00] 9.42E+01
Mo-99 | 0.00E+00] 7.73E+01] 1.91E+01] 0.00E+00] 1.65E+02] 0.00E+00| 6.40E+01
Tc-99M | 5.37E-03] 1.05E-02] 1.74E-01] 0.00E+00] 1.53E-01] 5.34E-03] 5.99E+00
Tc-101 | 6.22E-03] 6.51E-03] 8.26E-02| 0.00E+00] 1.11E-01] 3.44E-03| 2.07E-02
Ru-103 | 4.25E+00] 0.00E+00] 1.63E+00] 0.00E+00] 1.07E+01} 0.00E+00] 1.10E+02
Ru-105 | 3.7SE-01] 0.00E+00] 1.36E-01] 0.00E+00{ 3.30E+00] 0.00E+00] 2.4SE+02
Ru-106 | 6.80E+01] 0.00E+00| 8.49E+00{ 0.00E+00{ 9.19E+01{ 0.00E+00| 1.06E+03
Ag-110M | 3.13E+00] 2.12E+00] 1.69E+00] 0.00E+00] 3.94E+00] 0.00E+00| 2.52E+02
Te-125M | 6.63E+01] 1.80E+01| 8.84E+00] 1.86E+01]| 0.00E+00] 0.00E+00] 6.40E+01
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Table 3-3 (continued)
Site Specific Potable Water Dose Factors for Child Age Group

Nuclide Bone Liver T Body Thyrold Kidney GI-LLI
Te-127M | 1.68E+02] 4.52E+01| 1.99E+01] 4.02E+01] 4.79E+02| 0.00E+00] 1.36E+02
Te-127 [ 2.74E+00| 7.38E-01] 5.87E-01] 1.90E+00] 7.79E+00] 0.00E+00}{ 1.07E+02
Te-129M | 2.83E+02] 7.91E+01] 4.40E+0!} 9.13E+01] 8.31E+02| 0.00E+00] 3.45E+02
Te-129 | 7.79E-01] 2.17E-01] 1.85E-01] 5.S6E-01] 2.28E+00] 0.00E+00] 4.85E+01
Te-131M | 4.19E+01] 1.4SE+01] 1.54E+01] 2.98E+01] 1.40E+02] 0.00E+00] 5.87E+02
Te-131 | 4.83E-01] 1.47E-01] 1.44E-01] 3.69E-01] 1.46E+00] 0.00E+00] 2.53E+00|
Te-132 | 5.87E+01] 2.60E+01] 3.14E+01| 3.78E+01] 2.41E+02] 0.00E+00] 2.62E+02
I-130 1.70E+01] 3.43E+01] 1.77E+01] 3.78E+03] 5.13E+01| 0.00E+00] 1.60E+01
I-131 1.00E+02] 1.01E+02] 5.72E+01] 3.33E+04] 1.65E+02| 0.00E+00] 8.95E+00
1-132 4.65E+00] 8.55E+00] 3.93E+00] 3.97E+02] 1.31E+01] 0.00E+00] 1.01E+01
1-133 3.44E+01| 4.26E+01] 1.61E+01] 7.91E+03| 7.09E+01] 0.00E+00] 1.72E+01
1-134 244 4.52E+00] 2.08E+00| 1.04E+02] 6.92E+00] 0.00E+00] 3.00E+00
iI-135 1.02E+01| 1.83E+01] 8.66E+00] 1.62E+03] 2.81E+01] 0.00E+00] 1.40E+01
[Cs-134 | 1.36E+03] 2.23E+03] 4.71E+02| 0.00E+00] 6.92E+02] 2.48E+02] 1.20E+01
[Cs-136 | 1.37E+02] 3.76E+02] 2.43E+02| 0.00E+00] 2.00E+02] 2.98E+01] 1.32E+01
[Cs-137 | 1.90E+03] 1.82E+03] 2.69E+02| 0.00E+00] 5.93E+02] 2.13E+02] 1.14E+01
[Cs-138 | 1.33E+00] 1.84E+00] 1.17E+00] 0.00E+00| 1.30E+00] 1.40E-01] 8.49E-01
Ba-139 | 2.41E+00] 1.28E-03| 6.98E-02] 0.00E+00]| 1.12E-03] 7.56E-04] 1.39E+02
Ba-140 | 4.83E+02] 4.23E-01] 2.82E+01} 0.00E+00| 1.38E-01] 2.52E-01] 2.45E+02
Ba-141 | 1.16E+00| 6.51E-04] 3.78E-02] 0.00E+00{ 5.63E-04] 3.83E-03| 6.63E-01
Ba-142 | 5.08E-01] 3.66E-04] 2.84E-02] 0.00E+00] 2.96E-04] 2.15E-04] 6.63E-03
|La-140 | 5.87E-02] 2.05E-02| 6.92E-03| 0.00E+00] 0.00 0.00E+00] 5.72E+02
[La-142 | 3.0SE-03] 9.71E-04] 3.04E-04] 0.00E+00] 0.00E+00]| 0.00E+00] 1.92E+02
[Ce-141 | 2.31E-01] 1.1SE-O1] 1.71E-02] 0.00E+00] 5.05E-02] 0.00E+00] 1.44E+02
[Ce-143 | 4.06E-02] 2.20E+01] 3.19E-03] 0.00E+00] 9.24E-03| 0.00E+00] 3.23E+02
[Ce-144 | 1.21E+01] 3.79E+00| 6.45E-01] 0.00E+00] 2.10E+00] 0.00E+00] 9.88E+02
[Pr-143 2.28E-01] 6.86E-02] 1.13E-02] 0.00E+00] 3.72E-02| 0.00E+00] 2.47E+02
Pr-144 | 7.50E-04] 2.32E-04] 3.77E-05] 0.00E+00{ 1.23E-04] 0.00E+00| 4.99E-01

d-147 | 1.62E-01] 1.31E-01] 1.02E-02] 0.00E+00] 7.21E-02] 0.00E+00] 2.08E+02
W-187 | 2.49E+00{ 1.48E+00] 6.63E-01] 0.00E+00] 0.00E+00| 0.00E+00] 2.08E+02
INp-239 | 3.05E-02] 2.19E-03] 1.54E-03] 0.00E+00] 6.34E-03| 0.00E+00] 1.62E+02

Notes:
1) Units are mrem/hr per uCi/ml.
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Table 3-4
Site Specific Potable Water Dose Factors for Infant Age Group
Nuclide  Bone Liver _TBody Thyroid Kideey Lung GI-LLI

H-3 0.00E+00| 6.62E-01] 6.62E-01} 6.62E-01] 6.62E-01] 6.62E-01| 6.62E-01
Na-24 | 3.80E+01] 3.80E+01] 3.80E+01] 3.80E+01] 3.80E+01] 3.80E+01] 3.80E+01
Cr-51 0.00E+00] 0.00E+00] 5.30E-02]| 3.46E-02| 7.56E-03| 6.73E-02] 1.5SE+00|
Mn-54 | 0.00E+00] 7.49E+01] 1.70E+01] 0.00E+00] 1.66E+01| 0.00E+00] 2.7SE+01
Mn-56 | 0.00E+00| 3.08E+00] 5.30E-01] 0.00E+00] 2.64E+00] 0.00E+00] 2.80E+02
Fe-55 5.23E+01] 3.38E+01] 9.03E+00| 0.00E+00] 0.00E+00]{ 1.65E+01] 4.29E+00
Fe-59 1.16E+02| 2.02E+02} 7.98E+01] 0.00E+00| 0.00E+00] 5.98E+01| 9.67E+01
[Co-58 | 0.00E+00] 1.3SE+01] 3.38E+01| 0.00E+00] 0.00E+00{ 0.00E+00| 3.37E+01
Co-60 | 0.00E+00{ 4.06E+01| 9.59E+01] 0.00E+00{ 0.00E+00] 0.00E+00] 9.67E+01
Ni-63 2.39E+03| 1.47E+02] 8.28E+01| 0.00E+00] 0.00E+00{ 0.00E+00]| 7.34E+00
Ni-65 1.77E+01] 2.00E+00] 9.10E-01] 0.00E+00] 0.00E+00| 0.00E+00] 1.52E+02
[Cu-64 | 0.00E+00] 2.29E+00] 1.06E+00] 0.00E+00] 3.87E+00] 0.00E+00| 4.70E+01
Zn-65 6.92E+01] 2.37E+02] 1.09E+02] 0.00E+00] 1.15E+02] 0.00E+00] 2.01E+02
Zn-69 3.51E-01] 6.32E-01] 4.70E-02] 0.00E+00] 2.63E-01] 0.00E+00] 5.1SE+01
Br-83 0.00E+00] 0.00E+00] 1.37E+00] 0.00E+00| 0.00E+00{ 0.00E+00} 0.00E+00}
Br-84 0.00E+00] 0.00E+00] 1.44E+00] 0.00E+00] 0.00E+00{ 0.00E+00] 0.00E+00{
Br-85 0.00E+00] 0.00E+00] 7.30E-02] 0.00E+00] 0.00E+00{ 0.00E+00] 0.00E
Rb-86 | 0.00E+00] 6.40E+02] 3.16E+02] 0.00E+00] 0.00E+00{ 0.00E+00] 1.64E+01
Rb-88 [ 0.00E+00] 1. 1.03E+00] 0.00E~+00] 0.00E+00{ 0.00E+00] 1.82E+00
Rb-89 | 0.00E+00] 1.08E+00{ 7.41E-01] 0.00E+00} 0.00E+00] 0.00E+00] 3.66E-01
Sr-89 9.44E+03] 0.00E+00] 2.71E+02] 0.00E+00] 0.00E+00| 0.00E+00] 1.94E+02
Sr-90 1.06E+05| 0.00E+00] 2.16E+03| 0.00E+00] 0.00E+00{ 0.00E+00] 8.69E+02
Sr-91 1.88E+02| 0.00E+00] 6.81 0.00E+00] 0.00E+00] 0.00E+00] 2.23E+02
Sr-92 7.22E+01| 0.00E+00] 2.68E+00] 0.00E+00] 0.00E+00{ 0.00E+00] 7.79E+02
Y-90 3.27E-01] 0.00E+00] 8.77E-03] 0.00E+00{ 0.00E+00] 0.00E+00] 4.51E+02
Y-91IM | 3.05E-03] 0.00E+00] 1.04E-04] 0.00E+00] 0.00E+00{ 0.00E+00| 1.02E+01
Y91 4.25E+00] 0.00E+00] 1.13E-01] 0.00E+00| 0.00E+00} 0.00E+00} 3.0SE+02,
Y-92 2.88E-02| 0.00E+00| 8.09E-04] 0.00E+00] 0.00E+00{ 0.00E+00{ 5.49E+02
Y-93 9.14E-02| 0.00E 2.49E-03] 0.00E+00{ 0.00! 0.00E+00] 7.22E+02
Z1-95 7.75E-01] 1.89E-01] 1.34E-01] 0.00E+00] 2.04E-01] 0.00E+00]{ 9.41E+01
Zs-97 5.5TE-02| 9.56E-03] 4.36E-03]| 0.00E+00]| 9.63E-03| 0.00E+00{ 6.09E+02
Nb-95 1.58E-01} 6.S1E-02] 3.76E-02| 0.00E+00] 4.66E-02| 0.00E+00] 5.49E+01
Mo-99 | 0.00E+00] 1.28E+02] 2.49E+01] 0.00E+00] 1.91E+02] 0.00E+00] 4.21E+01
Tc- 99M | 7.22E-03] 1.49E-02| 1.92E-01] 0.00E+00] 1.60E-01| 7.79E-03| 4.33E+00
Tc-101 | 8.54E-03] 1.08E-02] 1.06E-01] 0.00E+00| 1.28E-01] 5.87E-03] 1.83
Ru-103 | 5.57E+00] 0.00E+00] 1.86E+00] 0.00E+00] 1.16E+01] 0.00E+00] 6.77E+01
Ru-105 | 5.12E-01] 0.00E+00] 1.72E-01] 0.00E+00] 3.76E+00] 0.00E+00] 2.04E+02
Ru-106 | 9.07E+01] 0.00E+00] 1.13E+01} 0.00E+00] 1.07E+02] 0.00E+00] 6.88E+02
Ag-110M | 3.7SE+00] 2.73E+00] 1.81E+00] 0.00E+00] 3.91E+00] 0.00E+00] 1.42E+02
Te-125M | 8.77E+01] 2.93E+01] 1.19E+01] 2.95E+01] 0.00E+00] 0.00E+00] 4.18E+01
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Table 3-4 (continued)
Site Specific Potable Water Dose Factors for Infant Age Group

Nucide Bome  Liver TBody Thyroid_

0.00E+00[ 8.88E+01

Notes:

e-127M | 2.20E+02] 7.30E+01] 2.66E+01] 6.36E+01] 5.42E+02
Te-127 | 3.76E+00] 1.26E+00] 8.09E-01| 3.06E+00] 9.1 0.00E+00]| 7.90E+01
Te-129M | 3.76E+02] 1.29E+02] 5.79E+01| 1.44E+02] 9.41E+02] 0.00E+00] 2.25E+02
Te-129 | 1.07E+00] 3.68E-01] 2.49E-01] 8.95E-01] 2.66E+00] 0.00E+00| 8.54E+01
Te-131M | 5.72E+01] 2.30E+01] 1.90E+01] 4.66E+01] 1.58E+02| 0.00E+00| 3.87E+02
Te-131 | 6.62E-01] 2.45E-01] 1.86E-01] 5.91E-01] 1.69E+00] 0.00E+00] 2.67E+01
Te-132 | 7.82E+01] 3.87E+01] 3.62E+01] 5.72E+01] 2.42E+02] 0.00E+00] 1.43E+02
I-130 2.26E+01] 4.97E+01] 1.99E+01} 5.5TE+03| 5.45E+01] 0.00E+00} 1.06E+01
I-131 1.35E+02] 1.59E+02] 7.00E+01] 5.23E+04] 1.86E+02| 0.00E+00] 5.68
I-132 6.24E+00] 1.27E+01] 4.51E+00] 5.94E+02] 1.41E+01| 0.00E+00] 1.03E+01
1-133 4.70E+01{ 6.85E+01] 2.01E+01] 1.25E+04] 8.0SE+01] 0.00E+00] 1.16E+01
I-134 3.27E+00] 6.70E+00] 2.38E+00] 1.56E+02| 7.49E+00] 0.00E+00] 6.92E+00}
-135 1.37E+01] 2.72E+01] 9.93E+00] 2.44E+03] 3.04E+01] 0.00E+00| 9.86E+00}
[Cs-134 | 1.42E+03] 2.64E+03] 2.67E+02| 0.00E+00] 6.81E+02| 2.79E+02] 7.19E+00}
{Cs-136 | 1.73E+02| 5.08E+02| 1.90E+02| 0.00E+00] 2.02E+02] 4.14E+01] 7.71E+00]
[Cs-137 | 1.96E+03] 2.30E+03] 1.63E+02] 0.00E+00] 6.17E+02] 2.50E+02] 7.19E+00]
ICs-138 [1.81 2 1.43E+00] 0.00E+00{ 1.47E+00] 2.29E-01| 4.70E+00
|Ba-139 [ 3.31E+00] 2.20E-03] 9.59E-02] 0.00E+00] 1.32E-03| 1.33E-03| 2.10E+02
a-140 | 6.43E+02] 6.43E-01] 3.31E+01] 0.00E+00| 1.53E-01] 3.95E-01] 1.S8E+02
a-141 | 1.60E+00] 1.09E-03] 5.04E-02[ 0.00E+00| 6.58 6.66E-04| 1.95E+01
Ba-142 | 6.92E-01] 5.76E-04] 3.41E-02{ 0.00E+00{ 3.31E-04] 3.48E-04] 2.86E
140 | 7.94E-02] 3.13E-02]| 8.05E-03] 0.00E+00{ 0.00E+00] 0.00E+00] 3.68E+02
[La-142 | 4.14E-03] 1.52E-03] 3.64E-04] 0.00E+00] 0.00E+00] 0.00E+00| 2.S8E+02
[Ce-141 | 2.96E-01] 1.81E-01] 2.13E-02| 0.00E+00] 5.S7E-02] 0.00E+00| 9.33E+01
[Ce-143 | 5.57E-02] 3.69E+01| 4.21E-03| 0.00E+00] 1.08E-02| 0.00E+00| 2.16E+02
|[Ce-144 | 1.12E4+01} 4.5 6.28E-01} 0.00E+00] 1.8 0.00E+00] 6.43E+02
{Pr-143 3.06E-01] 1.14E-01] 1.52E-02] 0.00E+00{ 4.2SE-02| 0.00E+00] 1.61E+02
[Pr-144 1.03E-03] 3.99E-04] 5.19E-05] 0.00E+00] 1.44 0.00E+00] 1.85E+01
Nd-147 | 2.08E-01] 2.14E-01] 1.31E-02] 0.00E+00| 8.24E-02] 0.00E+00| 1.3SE+02
W-187 | 3.40E+00] 2.36E+00| 8.16E-01] 0.00E+00] 0.00E+00] 0.00E+00] 1.39E+02
Np-239 | 4.18E-02| 3.74E-03] 2.11E-03] 0.00E+00| 7.45E-03] 0.00E+00] 1.08E+02
1) Units are mrem/hr per uCi/ml.
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" Table 3-8
Site Specific Fish Ingestion Dose Factors for Adult Age Group .

Nuclide  Bone Liver _TBody Th Kidney Lung GIL
H-3 0.00E+00] 1.29E-01] 1.29E-01| 1.29E-01] 1.29E-01] 129E-01] 1.29E0}|
a-24 4.07E+02| 4.07E 4. 4.0TE+02] 4.07E+02] 4. 4.0TE+02

-51 0. 0. 1. 7.61E-01] 2.81E-01] 1.69E+00] 3.20E+02
Mn-54 0.00E+00] 4.38E+03| 8.35E+02{ 0.00E+00] 1.30E+03] 0.00E+00] 1.34E+04

-56 0. 1.10B+02] 1.95E+01] 0.00E+00] 1.40E+02] 0. 3.51E+03
[Fe-55 6.S8E+02| 4.SSE+02| 1.06E+02 LM%M__W}Z_&_M 2.61E+02
Fe-59 1.04E+03| 2.44E+03]| 9.36E+02] 0.00E 0.00E+00{ 6.82E 8.14E+03
|Co-58 0.00E+00] 8.92E+01] 2.00E+02| 0.00E+00] 0.00E+00{ 0.00E 1.81E+03|
Co-60 0. 2.56E+02| 5.65E+02| 0.00E+00{ 0.00E+00| 0.00E+00] 4.81E+03
Ni-63 3.11E+04] 2.16E+03] 1.04E+03]| 0.00E+00] 0.00E+00{ 0.00E+00{ 4.SOE+02
Ni-65 1.26E+02| 1.64E+01] 7.49E+00| 0.00E+00{ 0.00E+00| 0.00E+00] 4.17E+02
[Cu-64 0. 9. 4. 0.00E+00] 2.51E+01] 0. 8.S0E+02
Zn-65 2.32E+04] 7.37E+04] 3.33E+04] 0.00E+00{ 4.93E+04] 0.00E 4.64E+04
Zn-69 4.93E+01] 9.43E+01| 6 0.00E+00{ 6.13E+01] 0.00E+00] 1.42E+01
Br-83 0.00E+00] 0.00E+00] 4.04E+01| 0.00E+00] 0.00E+00] 0.00E+00| 5.82E+01
Br-84 0.00E+00| 0.00E+00] $.24E+01] 0.00E+00] 0.00E+00| 0.00E+00] 4.11E-04
Br-85 0.00E+00] 0.00E+00] 2.15E+00] 0.00E+00]| 0.00E+00] 0.00E+00] 0.00E+00
Rb-86 0.00E+00]| 1.01E+0S| 4.71E+04] 0.00E+00] 0.00E+00] 0. 1.99E+04)
Rb-88 0.00E+00] 2.90E+02] 1.54E+02| 0.00E+00] o.% o.% 4.00E-09)
Rb-89 0.00E+00] 1. 1.35E+02] 0.00E+00] 0. 0. 1.12E-11
Sr-89 2.21E+04] 0. 6.35E+02] 0.00E+00] 0.00E+00{ 0.00E+00] 3.SSE+03
Sr-90 6.26E+05| 0.00E+00{ 1.26E+04| 0.00E+00| 0.00E+00| 0.00E+00] 1.STE+04|
Sr-91 4.07E+02] 0.00E+00] 1.64E+01] 0.00E+00] 0.00E+00] 0.00E+00] 1.94E+03
Sr-92 1.54E+02| 0.00E+00] 6. 0. 0. 0. 3.06E+03
Y-90 5.76E-01] 0.00E+00] 1.54E-02] 0.00E+00] 0. 0. 6.10E+03
Y-9IM 5.44E-03] 0.00E+00] 2.11 0.00E+00] 0.00E+00]{ 0.00E+00] 1.60E-02
Y-91 8.44E+00| 0.00E+00] 2.26E-01] 0.00E+00| 0.00E+00| 0.00E+00{ 4.64E+03
Y-92 5.06E-02] 0.00E+00] 1.48E-03] 0.00E+00| 0.00E+00] 0.00E+00] 8.86E+02
Y-93 1.60E-01] 0.00E+00] 4.43E-03| 0.00E+00] 0.00E+00]{ O. S.09E+03
Zr-95 2.40E-01] 7.70E-02| S.21E-02] 0.00E+00] 1.21E-01] 0.00E+00] 2.44E+02
Zr-97 1.33E-02] 2.68E-03] 1.22E-03] 0.00E+00] 4.04E-03] 0.00E+00| 8.30E+02
Nb-95 4.47TE+02| 2.48E+02] 1.34E+02] 0.00E+00| 2.46E+02| 0.00E+00] 1.51E+06
Mo-99 0. 1.03E+02] 1.96E+01] 0.00E+00] 2.34E+02| 0.00E+00] 2.39E+02
c-99M | 8.87E-03] 2.51E-02] 3.19E-01] 0.00E+00] 3.81B-01] 1.23E-02] 1.48E+0l
Tc-101 9.12E-03| 1.31E-02] 1.29E-01] 0.00E+00{ 2.37E-01] 6.72E-03] 3.95E-14
Ru-103 443 0.00E+00| 1.91 0.00E+00] 1.69E+01] 0.00E+00] S.17E+02
Ru-105 3.69E-01] 0.00E+00] 1.46E-01] 0.00E+00] 4.7 0.00E+00] 2.26E+02
Ru-106 6.58E+01] 0. 8.33E+00] 0.00E+00] 1.2 0.00E+00] 4.26E+03
Ag-110M | 8.81E01] 8.1SE-01| 4.84E-01] 0.00E+00] 1. 0.00E+00] 3.33E+02
Te-125M | 2.57E+03] 9.30E+02] 3.44E+02] 7.72B+02| 1.04E+04] 0.00E+00{ 1.02E+04
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Nuclide  Bone Liver T Body  Thyroid GI-LLI
e-127M | 6.48E+03] 2.32E+03] 7.90E+02] 1.66E+03] 2.63E+04] 0.00E+00] 2.17E+04
Te-127 | 1.05E+02| 3.78E+01] 2.28E+01] 7.80E+01] 4.29E+02] 0.00E+00| 8.31E+03
e-129M | 1.10E+04] 4.11E+03| 1.74E+03] 3.78E+03| 4.60E+04] 0.00E+00] 5.S4E+04
Te-129  |3.01E+01] 1.13E+01] 7.33E+00] 2.31E+01] 1.26E+02] 0.00E+00] 2.27E+01
Te-131M | 1.66E+03| 8.10E+02] 6.75SE+02] 1.28E+03| 8.21E+03] 0.00E+00] 8.04E+04
e-131 | 1.89E+01] 7.88E+00] 5.96E+00] 1.SSE+01| 8.26E+01| 0.00E+00| 2.67E+00
Te-132 | 2.41E+03] 1.56E+03] 1.47E+03| 1.72E+03| 1.50E+04] 0.00E+00] 7.38E+04
1-130 2.71E+01] 8.01E+01] 3.16E+01] 6.79E+03| 1.25E+02} 0.00E+00] 6.89E+01
1-131 1.49E 2.14 1.22E+02} 7.00E+04] 3.66E+02] 0.00E+00] 5.64E+01
1-132 7.29E+00] 1.9SE+01] 6.82E+00| 6.82E+02| 3.11E+01} 0.00E+00| 3.66E+00
1-133 S.10E+01] 8.87E+01] 2.70E+01| 1.30E+04] 1.55E+02] 0.00E+00] 7.97E+01
I-134 3.81E+00{ 1.03E+01{ 3.70E 1.79E+02] 1.64E+01{ 0.00E+00{ 9.01E-03
I-135 1.59E+01| 4.17E+01] 1.54E+01| 2.7SE+03{ 6.68E+01| 0.00E+00{ 4.70E+01
Cs-134 | 2.98E+05] 7.09E+05] 5.79E+05] 0.00E+00} 2.29E+05] 7.61E+04| 1.24E+04
[Cs-136  [3.12E+04] 1.23E+05| 8.86E+04] 0.00E+00] 6.85SE+04] 9.38E+03| 1.40E+04
[Cs-137 _ [3.82E+05] 5.22E+05| 3.42E+05] 0.00E+00] 1.77E+05] 5.89E+04| 1.01E+04
[Cs-138 | 2.64E+02| 5.22E+02] 2.59E+02| 0.00E+00] 3.84E+02| 3.79E+01| 2.23E-03
[Ba-139 | 9.29E-01| 6.62E-04] 2.72E-02| 0.00E+00] 6.19E-04] 3.75E-04] 1.65E+00
[Ba-140 [1.94E+02| 2.44E-01] 1.27E+01{ 0.00E+00{ 8.30E-02| 1.40E-01]| 4.00E+02
Ba-141 4.51E-01] 341 1.52E-02] 0.00E+00] 3.17E-04] 1.93E-04] 2.13E-10
Ba-142 | 2.04E-01] 2.10E-04] 1.28E-02| 0.00E+00} 1.77E-04| 1.19E-04] 2.87E-19
La-140 | 1.50E-01] 7.54E-02| 1.99E-02]| 0.00E+00{ 0.00E+00] 0.00E+00] 5.54E+03
La-142 | 7.66E-03] 3.48E-03] 8.68E-04] 0.00E+00] 0.00, 0.00E+00] 2.54E+01
141 [ 2.24E-02| 1.52E-02] 1.72E-03] 0.00E+00] 7.04E-03] 0.00E+00] 5.79E+01
[Ce-143 | 3.95E-03] 2. 3.23E-04] 0.00E+00] 1.29E-03} 0.00E+00] 1.09E+02
144 | 1.17E+00]| 4.88E-01] 6.27E-02]| 0.00E+00| 2.90E-01| 0.00E+00} 3.95E+02
Pr-143 S.S1E-01] 2.21E-01] 2.73E-02] 0.00E+00] 1.27E-01{ 0.00E+00] 2.41E+03
Pr-144 1.80E-03| 7.48E-04] 9.16E-05] 0.00E+00| 4.22E-04 0.00E+00] 2.59E-10
Nd-147 | 3.76E-01] 4.35SE-01{ 2.60E-02| 0.00E+00{ 2.S4E-01] 0.00E+00| 2.09E+03
W-187 _ |2.96E+02] 2.47E+02] 8.6SE+01] 0.00E+00] 0.00E+00} 0.00E+00] 8.10E+04
Np-239 | 2.85E-02] 2.80E-03| 1.54E-03| 0.00E+00| 8.74E-03| 0.00E+00} 5.7SE+02
Notes:
1) Units are mremvhr per uC/ml.

Table 3-5 (continued)
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Site Specific Fish Ingestion Dose Factors for Adult Age Group
Kidney
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Table 3-6
Site Specific Fish Ingestion Dose Factors for Teen Age Group
Nuclide  Bone Liver _TBody Thyroidd Kidney Lung GI-LLI

H-3 0.00E+00] 9.92E-02| 9.92E-02| 9.92E-02| 9.92E-02] 9.92E-02] 9.92E-02
Na-24 | 4.20E+02| 4.20E+02| 4.20E+02| 4.20E+02] 4.20E+02] 4.20E+02| 4.20E+02
Cr-51 0.00E+00] 0.00E+00] 1.31E+00] 7.30E-01] 2.88E-01] 1.88 2.21E+02
Mn-54 | 0.00E+00] 4.30E+03| 8.54E+02| 0.00 1.28E+03| 0.00E+00] 8.83E+03
Mn-56 | 0.00E+00] 1.15E+02] 2.05E+01] 0.00E+00] 1.46E+02] 0.00E+00] 7.59E+03
Fe-55 6.89E+02| 4.89E+02] 1.14E+02| 0.00E+00] 0.00E+00} 3.10E+02] 2.12E+02
Fe-59 1.07E+03| 2.50E+03| 9.65E+02] 0.00E+00] 0.00E+00}] 7.88E+02] 5.91E+03
Co-58 0.00E+00] 8.86E+01] 2.04E+02| 0.00E+00] 0.00E+00] 0.00E+00{ 1.22E+03
[Co-60 | 0.00E+00] 2.56E+02] 5.77E+02| 0.00E+00] 0.00E+00] 0.00E+00] 3.34E+03
Ni-63 3.23E+04] 2.28E+03] 1.09E+03| 0.00E+00] 0.00E+00] 0.00E+00] 3.63E+02
Ni-65 1.37E+02| 1.75E+01| 7.95E+00] 0.00E+00] 0.00 0.00E+00] 9.47E+02
Cu-64 | 0.00E+00] 1.05E+01] 4.93E+00] 0.00E+00] 2.65E+01| 0.00E+00] 8.14E+02
Zn-65 2.10E+04] 7.30E+04] 3.40E+04] 0.00E+00] 4.67E+04] 0.00E+00] 3.09E+04|
Zn-69 5.36E+01] 1.02E+02] 7.15E+00] 0.00E+00] 6.68E+01] 0.00E+00{ 1.88E+02
Br-83 0.00) 0.00) 4.40E+01] 0.00E+00] 0.00E+00] 0.00E+00} 0.00E+00|
Br-84 0.00E+00] 0.00E+00] 5.53E+01] 0.00E+00} 0.00E+00{ 0.00E+00] 0.00E+00|
Br-85 0.00E+00] 0.00E+00] 2.34, 0.00E+00] 0.00E+00] 0.00E+00] 0.00E+00]
Rb-86 | 0.00E+00] 1.09E+05] 5.11E+04] 0.00E+00] 0.00E+00] 0.00E+00] 1.61E+04
Rb-88 | 0.00E+00] 3.11E+02] 1.66E+02[ 0.00E+00] 0.00E+00{ 0.00E+00] 2.66E-05
Rb-89 | 0.00E+00] 2.01E+02] 1.42E+02| 0.00E+00] 0.00E+00] 0.00E+00] 3.08E-07
Sr-89 2.41E+04] 0.00E+00] 6.89E+02{ 0.00E+00] 0.00E+00] 0.00E+00] 2.87E+03
Sr-90 5.S8E+05| 0.00E+00] 1.12E+04] 0.00E+00]| 0.00E+00{ 0.00E+00] 1.27E+04
Sr-91 4.42E+02| 0.00E+00| 1.76E+01] 0.00E+00] 0.00E+00] 0.00E+00] 2.00E+03
Sr-92 1.67E+02] 0.00E+00] 7.11E+00] 0.00E+00] 0.00E+00] 0.00E+00| 4.2SE+03
Y-90 6.25E-01] 0.00E+00] 1.68E-02] 0.00E+00] 0.00E+00| 0.00E+00] S.15E+03
Y-91M | 5.88E-03] 0.00E+00| 2.25E-04] 0.00E+00{ 0.00E+00] 0.00E+00] 2.78E-01
Y-91 9.17E+00| 0.00E+00| 2.46E-01{ 0.00E+00] 0.00E+00] 0.00E+00] 3.76E+03
Y-92 5.52E-02| 0.00E+00] 1.60E-03] 0.00E+00] 0.00E+00] 0.00E+00] 1.51E+03
Y-93 1.7SE-01] 0.00) 4.79E-03] 0.00E+00] 0.00E+00] 0.00E+00] 5.34E+03
Zr-95 2.48E-01] 7.82E-02] 5.38E-02] 0.00E+00] 1.15E-01] 0.00E+00] 1.81E+02
Zr-97 1.43E-02| 2.82E-03] 1.30E-03] 0.00E+00| 4.28E-03] 0.00E+00] 7.64E+02
Nb-95 | 4.50E+02] 2.50E+02| 1.37E+02] 0.00E+00] 2.42E+02| 0.00E+00] 1.07E+06
Mo-99 | 0.00E+00] 1.10E+02| 2.10E+01] 0.00E+00] 2.52E+02| 0.00E+00] 1.97E+02
Tc- 99M | 9.08E-03] 2.53E-02{ 3.28E-01] 0.00E+00] 3.78E-01] 1.41E-02] 1.66E+01
Tc-101 | 9.8SE-03] 1.40E-02] 1.38E-01] 0.00E+00] 2.53E-01] 8.54E-03| 2.39E-09
Ru-103 | 4.65E+00] 0.00E+00{ 1.99E+00] 0.00E+00] 1.64E+01] 0.00E+00] 3.89E+02
Ru-105 | 3.98E-01] 0.00E+00| 1.S4E-01] 0.00E+00| 5.02E+00] 0.00E+00] 3.21E+02
Ru-106 | 7.15E+01] 0.00, 9.01E+00] 0.00E+00{ 1.38E+02| 0.00E+00] 3.43E+03
Ag-110M | 8.60E-01| 8.14E-01| 4.95E-01{ 0.00E+00] 1.5SE+00] 0.00E+00] 2.29E+02
Te-125M | 2.79E+03] 1.01E+03] 3.74E+02| 7.81E+02| 0.00E+00| 0.00E+00]| 8.24E+03
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Table 3-6 (continued)
Site Specific Fish Ingestion Dose Factors for Teen Age Group
Nuclide Bone Liver TBody Thyroid Kidney GI-LLI

Te-127M | 7.06E+03] 2.50E+03| 8.39E+02| 1.68E+03| 2.86E+04] 0.00E+00{ 1.76E+04
Te-127 | 1.15E+02] 4.09E+01] 2.48E+01] 7.95E+01] 4.67E+02| 0.00E+00] 8.90E+03
Te-129M | 1.19E+04] 4.41E+03] 1.88E+03] 3.84E+03| 4.938E+04] 0.00E+00] 4.47E+04,
Te-129 | 3.27E+01] 1.22E+01] 7.9SE+00] 2.33E+01| 1.37E+02] 0.00E+00| 1.79E+02
Te-131M | 1.78E+03] 8.54E+02| 7.12E+02| 1.28E+03| 8.90E+03| 0.00E+00] 6.85E+04
Te-131 | 2.04E+01| 8.39E+00] 6.36E+00] 1.57E+01] 8.90E+01] 0.00E+00] 1.67E+00
Te-132 | 2.55E+03] 1.61E+03| 1.52E+03] 1.70E+03] 1.55E+04] 0.00E+00} 5.11E+04
1-130 2.82E+01] 8.1SE+01] 3.26E+01] 6.65E+03] 1.26E+02] 0.00E+00| 6.27E+01
I-131 1.60E+02] 2.24E+02] 1.20E+02] 6.54E+04] 3.86E+02] 0.00E+00{ 4.43E+01
1-132 7.63E+00] 2.00E+01] 7.17E+00] 6.73E+02] 3.15E+01] 0.00E+00| 8.70E+00
1-133 5.50E+01] 9.33E+01] 2.85E+01] 1.30E+04] 1.64E+02] 0.00E+00| 7.06E+01
1-134 3.99E+00]{ 1.06E+01] 3.80E+00] 1.76E+02] 1.67E+01] 0.00E+00] 1.40E-01
I-135 1.67E+01] 4.30E+01] 1.59E+01] 2.76E+03] 6.79E+01] 0.00E+00| 4.76E+01
[Cs-134 | 3.0SE+0S| 7.19E+05| 3.33E+05| 0.00E+00] 2.28E+05] 8.72E+04| 8.94E+03
[Cs-136 | 3.13E+04] 1.23E+05] 8.28E+04] 0.00E+00{ 6.71E+04] 1.06E+04] 9.92E+03
[Cs-137 | 4.09E+05] 5.44E+05] 1.89E+05| 0.00E+00] 1.85E+05] 7.19E+04] 7.73E+03
[Cs-138 | 2.83E+02] 5.44E+02] 2.72E+02] 0.00E+00{ 4.01E+02| 4.67E+01] 2.47E-01
Ba-139 | 1.01E 7.14E-04] 2.95E-02| 0.00E+00{ 6.73E-04] 4.92E-04| 9.05E+00
Ba-140 | 2.07E+02| 2.54E-01] 1.34E+01] 0.00E+00{ 8.61E-02| 1.71E-01| 3.20E+02
Ba-141 4.90E-01] 3.66E-04] 1.63E-02] 0.00E+00] 3.39E-04] 2.50E-04] 1.04E-06
Ba-142 2.18E-01{ 2.18E-04] 1.34E-02| 0.00E+00| 1.85E-04] 1.4SE-04| 6.70E-13
La-140 1.S9E-01{ 7.80E-02| 2.07E-02| 0.00E+00{ 0.00E+00] 0.00E+00| 4.48E+03

142 8.16E-03| 3.63E-03| 9.03E-04] 0.00E+00] 0.00E+00] 0.00E+00] 1.10E+02
Ce-141 | 2.43E-02] 1.62E-02| 1.86E-03] 0.00E+00| 7.62E-03] 0.00E+00] 4.63E+01
[Ce-143 4.29E-03] 3.12E+00| 3.48E-04] 0.00E+00] 1.40E-03] 0.00E+00] 9.38E+01
{Ce-144 | 1.27E+00] 5.25E-01] 6.82E-02| 0.00E+00] 3.14E-01] 0.00E+00] 3.19E+02
|Pr-143 S.97E-01| 2.38E-01] 2.97E-02| 0.00E+00] 1.39E-01] 0.00E+00] 1.97E+03
Pr-144 1.96E-03] 8.03E-04] 9.94E-05] 0.00E+00] 4.61E-04] 0.00E+00| 2.16E-06
Nd-147 | 4.28E-01] 4.65E-01] 2.79E-02] 0.00E+00]| 2.73E-01| 0.00E+00] 1.68E+03
W-187 3.20E+02] 2.60E+02] 9.13E+01] 0.00E+00] 0.00E+00] 0.00E+00| 7.0SE+04
Np-239 | 3.21E-02] 3.03E-03] 1.68E-03] 0.00E+00] 9.S0E-03| 0.00E+00] 4.87E+02

Notes:
1) Units are mrem/hr per uCi/ml.
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Table 3-7
Site Specific Fish Ingestion Dose Factors for Child Age Group
Nuclide  Bone Liver T Kidney Lung _GI-LLI

H-3 0.00E+00] 8.21E-02| 8.21E-02] 8.21E-02} 8.21E-02| 8.21E-02| 8.21E-02
Na-24 4.56E+02| 4.56E+02] 4.56E+02| 4.56E+02] 4.56E+02] 4.56E+02| 4.S6E+02
Cr-51 0.00E+00] 0.00E+00] 1.40E+00] 7.77E-01] 2.12E-01] 1.42E+00| 7.43E+01
Mn-54 0.00E+00] 3.37E+03] 8.97E+02| 0.00E+00] 9.44E+02| 0.00E+00] 2.83E+03
Mn-56 0.00E+00] 1.0SE+02] 2.37E+01] 0.00E+00] 1.27E+02] 0.00E+00] 1.52E+04,
Fe-55 9.0SE+02] 4.80E+02} 1.49E+02] 0.00E+00] 0.00; 2.71E+02] 8.89E+01
Fe-59 1.30E+03] 2.10E+03] 1.05E+03| 0.00E+00] 0.00E+00] 6.09E+02| 2.19E+03
Co-58 0.00E+00] 7.08E+01] 2.17E+02] 0.00E+00] 0.00E+00{ 0.00E+00] 4.13E+02
Co-60 0.00E+00] 2.08E+02| 6.14E+02| 0.00E+00] 0.00E+00] 0.00E+00] 1.15SE+03
Ni-63 4.23E+04] 2.27E+03| 1.44E+03| 0.00E+00| 0.00E+00{ 0.00E+00] 1.53E+02
Ni-65 1.7SE+02] 1.64E+01| 9.60E+00] 0.00E+00| 0.00E+00] 0.00E+00| 2.01E+03
Cu-64 0.00E+00} 9.64 5.82E+00] 0.00E+00] 2.33E+01| 0.00E+00| 4.52E+02
Zn-65 2.16] 5.74 3.57E+04] 0.00E+00] 3.62E 0.00E+00{ 1.01E+04
Zn-69 6.89E+01] 9.96E+01] 9.20E+00] 0.00E+00] 6.04E+01] 0.00E+00] 6.28E+03
Br-83 0.00E+00] 0.00E 5.65E+01} 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00]
Br-84 0.00E+00] 0.00E+00] 6.54E+01{ 0.00E+00] 0.00E+00] 0.00E+00] 0.00E+00]
Br-85 0.00E+00] 0.00E+00] 3.01E 0.00E+00]| 0.00E+00] 0.00E+00] 0.00

Rb-86 0.00E+00] 1.0SE+05| 6.48E+04] 0.00E+00] 0.00E+00{ 0.00E+00] 6.78E+03
Rb-88 0.00E+00| 2.99E+02| 2.08E+02 0.00E+00] 0.00E+00| 0.00E+00] 1.47E+01
Rb-89 0.00E+00] 1.84E+02] 1.64E+02] 0.00E+00| 0.00E+00{ 0.00E+00| 1.60E+00
Sr-89 3.11E+04] 0.00E+00] 8.90E+02] 0.00E+00] 0.00E+00{ 0.00E+00| 1.21E+03
Sr-90 6.04E+05] 0.00E+00] 1.22E+04! 0.00E+00] 0.00E+00| 0.00E+00| 5.40E+03
Sr-91 $.66E+02] 0.00E+00| 2.14E+01| 0.00E+00| 0.00E+00| 0.00E+00| 1.25E+03
Sr-92 2.13E+02] 0.00E+00] 8.54E+00{ 0.00E+00| 0.00E+00{ 0.00E+00| 4.04E+03
Y-90 8.08E-01] 0.00E+00] 2.16E-02] 0.00E+00{ 0.00E+00] 0.00E+00] 2.30E+03
Y-91M 7.S1E-03] 0.00E+00] 2.73E-04| 0.00E+00{ 0.00E+00} 0.00E+00| 1.47E+01
Y-91 1.18E+01] 0.00E+00] 3.17E-01| 0.00E+00] 0.00E+00] 0.00E+00| 1.S8E+03
Y-92 7.08E-02| 0.00E+00| 2.03E-03| 0.00E+00| 0.00E+00{ 0.00E+00] 2.0SE+03
Y-93 2.24E-01] 0.00E+00] 6.16E-03| 0.00E+00] 0.00E+00| 0.00E+00] 3.34E+03
Zr-95 3.01E-01| 6.62E-02| 5.89E-02| 0.00E+00] 9.47E-02| 0.00E+00| 6.90E+01
Zz-97 1.81E-02| 2.62E-03] 1.5SE-03] 0.00E+00] 3.76E-03| 0.00E+00]| 3.97E+02
Nb-95 5.31E+02] 2.07E+02| 1.48E+02| 0.00E+00] 1.94E+02] 0.00E+00] 3.82E+05
Mo-99 0.00E+00| 1.05E+02] 2.59E+01] 0.00E+00] 2.23E+02| 0.00E+00] 8.65E+01
Tc- 99M | 1.09E-02| 2.14E-02| 3.54E-01] 0.00E+00] 3.10E-01{ 1.08E-02! 1.22E+01
Tc-101 1.26E-02| 1.32E-02| 1.68E-01] 0.00E+00| 2.25E-01] 6.99E-03] 4.20E-02
Ru-103 | 5.75E+00] 0.00E+00] 2.21E+00] 0.00E+00} 1.45E+01] 0.00E+00{ 1.49E+02
Ru-10§ 5.07E-01| 0.00E+00] 1.84E-01| 0.00E+00] 4.46 0.00E+00] 3.31E+02
Ru-106 | 9.20E+01] 0.00E+00] 1.1SE+01} 0.00E+00] 1.24E+02] 0.00E+00| 1.43E+03
Ag-110M | 9.7SE-01] 6.59E-01] 5.26E-O1 0.00E+00] 1.23E+00] 0.00E+00] 7.83E+01
Te-125M | 3.59E+03] 9.72E+02| 4.78E+02] 1.01E+03] 0.00E+00] 0.00E+00] 3.46E+03
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Te-127TM | 9.09E+03| 2.45E+03| 1.08E+03| 2.17E+03| 2.59E+04| 0.00E+00] 7.36E+03
Te-127 | 1.48E+02] 4.00E+01] 3.18E+01] 1.03E+02] 4.22E+02] 0.00E+00| 5.79E+03
Te-129M | 1.53E+04] 4.28E+03| 2.38E+03{ 4.94E+03] 4.S0E+04] 0.00E+00] 1.87E+04

e-129 | 4.22E+01] 1.18E+01] 1.00E+01] 3.01E+01] 1.23E+02| 0.00E+00] 2.62E+03

e-131M [ 2.27E+03] 7.83E+02] 8.34E+02] 1.61E+03] 7.58E+03| 0.00E+00] 3.18E+04
Te-131 | 2.61E+01] 7.96E+00j 7. 2.00E+01] 7.90E+01] 0.00E+00] 1.37E+02
Te-132 | 3.18E+03] 1.41E+03] 1.70E+03] 2.05E+03] 1.31E+04] 0.00E+00] 1.42E+04
1-130 3.45E+01] 6.96E+01] 3.59E+01] 7.67E+03] 1.04E+02 0.00E+00] 3.26E+01
I-131 2.03E+02] 2.04E+02] 1.16E+02] 6.7SE+04{ 3.35E+02] 0.00E+00] 1.82E+01
1-132 9.44E+00} 1.73E+01]} 7.98 8.0SE+02| 2.65E+01] 0.00E+00] 2.04E+01
1-133 6.99E+401| 8.64E+01] 3.27E+01| 1.60E+04] 1.44E+02| 0.00E+00] 3.48E+01
1-134 4.94E+00] 9.18E+00| 4. 2.11E+02] 1.40E+01] 0.00E+00{ 6.09E+00
1-135 2.06E+01| 3.72E+01| 1.76E+01| 3.29E+03| S.70E+01{ 0.00E+00| 2.83E+01
Cs-134 | 3.68E+05] 6.04E+05| 1.27E+05] 0.00E+00] 1.87E+05]| 6.72E+04| 3.26E+03
[Cs-136 | 3.70E+04] 1.02E+05] 6.5 0.00E+00] 5.41E+04] 8.07E+03| 3.57E+03
[Cs-137 | 5.14E+05] 4.92E+05] 7.27E+04] 0.00E+00] 1.60E+03] 5.77E+04] 3.08E+03
[Cs-138 | 3.59E+02] 4.99E+02| 3.16E+02] 0.00E+00f 3.51E+02] 3.78E+01] 2.30E+02
[Ba-139 | 1.30E+00{ 6.95E-04] 3.78E-02| 0.00E+00]| 6.07E-04] 4.09E-04] 7.52E+01
[Ba-140 | 2.61E+02| 2.29E-01| 1.53E+01] 0.00E+00] 7.46E-02| 1.37E-01] 1.32E+02
Ba-141 6.29E-01| 3.52E-04] 2.05E-02] 0.00E+00{ 3.0SE-04] 2.07E-03| 3.59E-O1

a-142 | 2.75E-01] 1.98E-04] 1.S4E-02| 0.00E+00] 1.60E-04| 1.16E-04] 3.59E-03
[La-140 1.99E-01] 6.94E-02| 2.34E-02| 0.00E+00{ 0.00E+00] 0.00E+00| 1.94E+03
[La-142 1.03E-02] 3.28E-03| 1.03E-03{ 0.00E+00{ 0.00E+00| 0.00E+00] 6.51E+02
[Ce-141 3.12E-02| 1.56E-02| 2.31E-03] 0.00E+00{ 6.83E-03] 0.00E+00] 1.94E+01
{Ce-143 | 5.50E-03| 2.98E+00] 4.32E-04] 0.00E+00] 1.2SE-03] 0.00E+00| 4.37E+01
[Ce-144 | 1.64E+00] 5.13E-01] 8.73E-02| 0.00E+00] 2.84E-01{ 0.00E+00| 1.34E+02
[Pr-143 7.73E-01]| 2.32E-01] 3.83E-02| 0.00E+00{ 1.26E-01] 0.00E+00| 8.34E+02
{Pr-144 2.54E-03] 7.8SE-04] 1.28E-04] 0.00E+00] 4.1 0.00E+00] 1.69E+00
[Nd-147 | 5.49E-01] 4.44E-01] 3.44E-02] 0.00E+00{ 2.44E-01] 0.00E+00] 7.04E+02
W-187 | 4.05E+02] 2.40E+02] 1.08E+02] 0.00E+00]{ 0.00E+00{ 0.00E+00] 3.37E+04
INp-239 | 4.13E-02| 2.97E-03] 2.08E-03] 0.00E+00] 8.57E-03| 0.00E+00] 2.19E+02

Notes:

1) Units are mrem/hr per uCi/ml.

2) The infant age group is assumed to receive no dose through the fish ingestion pathway;
therefore, no dose factors are supplied.

Table 3-7 (continued)
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Site Specific Fish Ingestion Dose Factors for Child Age Group
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Table 3-8
Bioaccumulation Factors (BF)) to be Used in the Absence of
Site-Specific Data
BF; for Freshwater Fish
Element (pCWh pCiL) Reference
H 9.0E-01 6
Be 2.8E+01 Footnote 2
C 4.6E+03 6
F 2.2E+02 Footnote 16
Na 1.0E+02 __ 6
Mg 2.8E+01 Footnote 2
Al 2.2E+03 Footnote 13
P 1.0E+05 6
Cl 2.2E+02 Footnote 16
Ar NA ___NA
K 1.0E+03 Footnote 1
Ca 2.8E+01 Footnote 2
Sc 2.5E+01 Footnote 3
Ti 3.3E+00 Footnote 4
vV 3.0E+04 Footnote 5
Cr 2.0E+02 6
Mn 4.0E+02 6
Fe 1.0E+02 6
Co 5.0E+01 6
Ni 1.0E+02 6
Cu 5.0E+01 6
Zn 2.0E+03 6
Ga 2.2E+03 Footnote 13
Ge 2.4E+03 Footnote 12
As 3.3E+04 Footnote 14
Se 4.0E+02 Footnote 15
Br 4.2E+02 6
Kr NA NA
Rb 2.0E+03 6
Sr 3.0E+01 8
Y 2.5E+01 6
Zr 3.3E+00 6
Nb 3.0E+04 6
Mo 1.0E+01 6
Te 1.5E+01 6
Ru 1.0E+01 ]
Rh 1.0E+01 6
Pd 1.0E+02 Footnote 9
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