
2.0 INSTRUMENTATION AND SYSTEMS 

2.1 Uquld Effluents System Descrtptlon 
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A simplified liquid release fIowpath diagram is provided In Figure 2-3. 
A simplified 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 demlneralizer for 
the purpose of reducing the total radloactMty prior to releaSe to the 
environment. The system Is described In Chapter 11 of the Byron 
Updated final Safety Analysis Report. 

2.1.1 Release Tanks 

There are two radwaste release tanks (OWXOIT and 0WX26T 
3O.QOO.gaIon capactty each) that receive liquid waste before discharge 
to the Rock River. 

2.1.2 Turbine BuIlding Fire and 011 Sump 

The turbine building fire and 011 sump receives water from selected 
turbine building .sumps, the tendon tunnel sumPS. and the diesel fuel 011 
storage sumps. aD of which are normally non-radloacttve but potentially 
contaminated. The effluent 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 condensa18 polisher sump receives wastewater from the 
condensate polisher system. which Is normally non-radloactlve 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. 

Page 11.2-1 



2.2 Uquid Effluent Radiation Monitors 
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Pertinent information on the liquid Radioactive Effluent Monitors and 
assocJated control devices are shown In Table 2-1; additional 
Information is provided In the Byron UFSAR Chapter 11. 

2.2.1 Uquid Radwaste EffUtnt Monitor 

Monitor ORE-PROO1 Is used to monitor aU releases from the 
release tanks. On high alarm, the monitor automatically Initiates 
closure of valves OWX-353 and OWX-869 to terminate the 
release. 

2.2.2 Station Blowdown Monitor 

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

2.2.3 Reactor ContaInment Fan Cooler (RCFC) and Essential Service 
Water (SX) Outlet Une Monitors. 

Monitors 1 RE·PR002, 2RE-PROO2, 1 RE-PROO3, and 2RE-PROO3 
continuously monitor the RCFC and SX outlet lines. No control 
device is initiated by these channels. 

2.2.4 Turbine Building fire and 011 Sump Monitor 

MonItor ORE-PROOB continuously monitors the fire and 011 sump 
discharge. On high alarm the monitor automatically Initiates an 
Intertock to trip the discharge pwnps. close valve 000030. and 
terminate the release. 

2.2.5 Cond..-te Polisher Sump Monitor 

Monitor ORE-PR041 contInuousty monitors the condensate 
polisher sump discharge. On high alarm. the monitor 
automatically initiates an Interlock to trtp the discharge pumps 
and terminate the release. 

2.2.6 Component Cooling Water Monitors 

Monitors ORE-PR009 (common), 1 RE-PR009 (Unit 1). and 2RE· 
PROO9 (Unit 2) continuously monitor the component cooling 
water heat exchanger outlets. On high aIann ORE-PR009 
Initiates closure of both component cooling water surge tank 
(CCWST) vents, 1 RE-PROO9 Initiates closure of the Unit 1 
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CCWST vent, and 2RE-PR009 initiates closure of the Unit 2 
CCWSTvent. 

2.3 liquid Radiation Effluent Monitors AIann and Trip Setpoints 

Alarm and trip se!pOlnts of liquid effkJent monitors at the principal 
release points are established to ensure that the limits of TAM 
Section 3.11.a are not exceeded In the unrestricted area. 

Se!pOlnt calculations nonnally consist of identified release mixtures, 
dUutIon factors, conversion factors (detector sensitivity), maximum 
release flow rates, and conservatism factors. 

2.3.1 Station Blowdown Monitor 

DUring release, the monitor setpolnt Is found by soMng equation 
2-1 

(%-1) 

P Release Setpolnt (J.LCVmg 
I.SO Factor to account for minor fluctuations In count rate 

c:" Concentration of activity In the circulating water 
blowd~ at the time of discharge (-sackground 
reading'") (J1CVmg 

c! Analyzed activity In the release tank (excluding tritfum)(J.LCVmQ 

rw Circulating Water Slowdown Rate [gpm] 

P". Maximum Release Tank Discharge Flow Rate [gpm) 
The flow rate from the radwaste discharge tank 

The release mixture used for the setpolnt detennlnatlon Is the 
radlonucllde mix identified In the release tank grab sample 
isotopic analysis. 

2.3.2 Uquld Radwaste Effluent Monitor 

OutIng release, the setpolnt 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 win result in less than 50% of 10*ECL at the 
discharge point. (See SectIon 2.3.2.1) 
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2.3.2.1 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: 

F~ • o.S( r_lI(c, 110· ECL I)) 

The summation Is over radJonucIides I. 

(2-2) 

F' _ Maximum Permitted Discharge Flow Rate [gpm] 
The maxlmtn permitted flow rate from the radwaste discharge 
tank based on radiological limits (not chemistry limits which may 
be more restrictive) 

Circulating Water BIowdown Rate [gpm] 

C, Concentration of RadJonucllde lin the Release Tank lJ,LCVmQ 
The concentration of radloacttvity In the radwaste discharge 
tank based on measurements of a sampfe drawn from the tank. 

EC~ Effluent Concentration Umlt lJ,LCVmQ 
The concentration of radloru:llde I given In Appendix B. Table 
2. Column 2 to 1OCFR20.1001 - 20.2402. 

10 Multiplier 

2.3.2.2 Release Mixture 

The release mixture used for the setpofnt determination 
Is the radlonucUde mix identified In the release tank grab 
sample Isotopic analysis. 

2.3.2.3 liquid Dilution Flow Rates 

Dilution flow rates are obtained from the main control 
board In the control room. If this Information Is 
unavaJIabIe. releases may continue for up to 30 days 
provided the dUutIon flow rates are estimated every 4 
hours during the release. In accordance with TRM Table 
T3.11 •• 1. 
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2.3.2.4 Projected Concentrations for Releases 

After determining F:" 0 from equation 2-2, RECS 
compliance is verified using Equations 2-3 and 2-4. 

The summatiOn Is over radionuctides I. 

(2-3) 

(2-4) 

c: Concentration of Radlonucllde lin the Unrestrtcted Area(pCVmL] 

The calculated concentration of radionucllde lin the 
unrestricted area as detemlned by Equation 2-3. 

d Concentration of Radlonucllde lin the Release Tank ()I.CVmLJ 

The concetlbation of radioactivity In the radwaste discharge 
tank based on measurements of a sample drawn from the 
tank. 

ECL. Effluent Concentration Umlt ()I.CVmq 

The concentration of radlonucllde I given In Appendix B, . 
Table 2, Column 2 to lOCFR20.l00l - 20.2402. 

10 Multiplier 

Maximum Release Tank Discharge Flow Rate 

Circulating Water Blowdown Rate 

2.3.3 Other Uquld Effluent Monitors 

[gpmJ 

[gpm] 

For all other liquid effluent monitors, including ORE-PROOl and ORE­
PRO 1 0 when not batch releasing, setpolnts are determined such that 
the concentration limits do not exceed 10 times the eeL value given In 
Appendix B, Table 2, Column 2 to lOCFR20.l00l - 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 
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The readouts for the liquid effluent monitors are In J,LCVml. The cpm to 
~CVml conversion Is determined for each monitor. 

2.3.5 Allocation of Effluents from Common Release Points 

RadIoactlYe liquid effluents released from either release tank (OWX01 T or 
OWX28T) are comprised of contributions from both units. Under normal 
operating conditiona, It is difficult to apportion the radioactivity between the 
units. Consequently, allocation Is made evenly between units. 

2.3.6 SoIIdlftcation Of WasteIPlOC8SS 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. 

2.4 Gaseous Efftuents System Description 

A simplified HVAC and gaseous effluent flow diagram Is provided In 
FIgure 2-1. The principal releaSe points for potentially radioactive 
airborne efftuents are the two auxiliary building vent stacks (designated 
Stack 1 and Stack 2 in FIgure 2-1). In the cIassHIcatIon scheme of 
SectIon 4.1.4, each Is classified as a vent release point. engineered 
safety features atmospheric cleanup systems are not considerad to be 
ventilation exhaust treabnent system components. . 

2.4.1 Waste Gas Holdup System 

The waste gas holdup system Is designed and Installed to 
reduce radioactive gaseous effluents by collecting reactor 
coolant system off-gases from the reactor coolant system and 
providing for delay or holdup to reduce the total radloactMty by 
radloacllve decay prtor to release to the environment. 

2.4.2 Ventilation Exhaust Treabnent System 

Ventilation exhaust treatment systems are designed and 
Installed to reduce gaseous radioiodine or radioactive material 
In particulate form In gaseous effluents by passing ventilation or 
vent exhaust gases through chatcoaI adsoIbers and/or HEPA 
filters prior to release to the environment Such a system Is not 
considered to have any effect on noble gas efftuents. The 
ventilation exhaust treabnent systems are shown in figure 2-1. 
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Engineered safety features atmospheric cteanup systems are not 
considered to be ventilation exhaust treatment system components. 

2.5 Gaseous Effluent 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. 

2.5.1 Auxiliary Building Vent Effluent Monitors 

MonItors 1 RE·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 
monltortng, Isoldnetlc sampling, grab sampUng, and sampling for 
iodine, particulate, and tritium. 

These mordtors perform no automatic isolation or control 
functions. 

2.5.2 ContaInment Purge Effluent Monitors 

Monitors 1 RE-PROO1 (Unit 1) and 2RE-PROO1 (Unit 2) 
continuously mordtor the effluent from the Unit 1 and Unit 2 
contalrvnents, respectively. When airborne radJoactivity In the 
containment purge efftuent stream exceeds a specified level 
station personnel wiD follow established procedures to terminate 
the release by manually activating the contalrvnent purge 
valves. Additionally, the awdHary building vent efftuent monitors 
provide an Independent, redundant means of monitoring the 
containment purge effluent. 

These monitors perform no automatic Isolation or COI.troI 
functions. 

Monitors 1 RE-AR011, 2RE-AR011, 1 RE-AR012 and 2RE­
AR012 continuously monitor the containment atmosphere for 
radioactive gas and particulates. On high alarm during a 
containment purge, these monitors wiD automatically terminate 
the purue. 
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2.5.3 Waste Gas Decay Tank Monitors 
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Monitors ORE-PROO2A and ORE-PROO2B continuously monitor 
the noble gas actfvtty released from the gas decay tanks. 

On high aIann, the monitors automatJcaDy initiate cfosure of the 
valve OGW104 thus terminating the release. 

2.5.4 Gland Steam and Condenser AIr Ejector Monitors 

Monitors 1 RE-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 radloactfvity In the 
radwaste building ventilation system. On high alarm, ORE­
PR026 k1ttIates isolation of the radwaste building ventilation 
system. 

2.5.5.1 Miscenaneous Ventilation MonItors 

Monitor ORE-PR003 continuously monitors radloactfvity in the 
ventDation exhaust from the laboratory fume hoods. ThIs 
monitor performs no automatic isolation or control functions. 

2.6 Gaseous Effluent Monitor Alann 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 
permlsslbJe release rate for the high alarm and 5% of the 
maximum release rate for the alert alarm. 
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2.8.2 Containment Purge Effluent Monitors 

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

2.6.3 Waste Gas Decay Tank Effluent Monitors 

The se!polnts are established at 1.25 Urnes the analyzed 
waste gas tank activity during release. 

2.8.4 Gaseous Efftuent Release Umits 

Alann and trip setpoints of gaseous effluent monitors are established 
to ensure that the release rate limits of TAM SectIon 3.11.b are not 
exceeded. The release limits are found by solving equations 2-5 and 
2-8 for the total allowed release rate of vent releases, <ltv. 

{zIG)!G",1:KI'1 <&00 ....... 1" 
I 

G", ~'I{LI (ziG). + (1.11) III (ziG): }< 3000 rrnm/yr 

The summations are over noble gas radlonuclides I. 

'. FracUonal Radionucllde Composition 

The release rate of noble gas radlonucllde I divided by the total 
release rate of all noble gas radionuclides. 

a.v Total Allowed Release Rate, Vent Release (JLCVsec] 

The total allowed release rate of au noble gas radionuclldes 
released as vent releases. 

The remaining parameters In Equation 2-5 have the same definitions 
as In Equation 4-1 of Part II SectIon 4. The remaining parameters In 
Equation 2-8 have the same definition as in Equation 4-2 of Part II 
Section 4. 

(2-6) 

(2-6) 

Equation 2-5 is based on Equation 4-1 of Section 4 and the RECS 
restriction on whofe body dose rate (500 mremlyr) due to noble gases 
released In gaseous effluents (see Part II Section 4.2.1.1). Equation 2-
8 is based on Equation 4-2 of SectIon 4 and the RECS reslrlctlon on 
skin dose rate (3000 mremlyr) due to noble gases released In gaseous 
effluents (see Part II 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 J,LCVsec) 
Is used as the limiting noble gas release rate. During evolutions 
Irwolving releases from the containment or waste gas decay tanks, the 
total station release rate Is procedurally Hmited such that the maximum 
pennlsslble release rate Is not exceeded. 

2.6.5 Release Mbctur8 
In the detennlnatJon of aJann and trip selpolnts, the radioactivity 
mixture In exhaust air Is assumed to have the radlonucllde composition 
of Table 2-3. 

2.6.6 Conversion Factors. 

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

2.6.7 HVAC Dilution 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 AUocation of Effluents from Common Release Points 

Radioactive gaseous effluents released from the auxiliary buldlng, 
miscellaneous ventilation systems and the gas decay tanks are 
comprised of contrtbutIons from both units. Consequently, aIIocatJon Is 
made evenly between units. 

2.6.9 Dose Projections for Batch Releases 

The 1OCFR20 dose hItS have been converted Into a station 
administrative release rate limit using the methodology In the OOCM. 
Compliance Is vertfled prior to each release. Doses are calculated 
after purging the containment or venting the waste gas decay tanks. 
Per procedure, representative samples are obtained and analyzed, 
and the doses calculated on a monthly basis to verify compliance with 
1OCFR50. 
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CMnneI 1IonItor-

Radwaat.R ..... 
ORE-PROO1 Tank """01" 

SIatJon Slowdown 
ORE-PR010 Montor 

1RE-PR002 R •• ~ Containment 
2RE-PR002 Fan Cooler and 
1RE-PR003 EaentiaI SeMce Waler 
2RE·PR003 Outlet LIne MonIlarI 

TurbN BuIldIng Fire 
ORE-PROOS and 01 Swno Monitor 

Condensate PoIiaher 
0RE·PR041 SumP Monitor 

ORE·PR009 
1RE·PROO9 Component Cooling 
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Table 2-1 Uquid Radioactive Effluent Monitors 

AIMm 
SeIpoInt - - L.acdona !ftIuInI ContIoI Functlone UMd 

Common release point from Radwaate 
RIIe .. e Tanka CPNX01T 0WX28T Radwast. raIease tennlnalion Ves 

- ''III WatM &lowdown None No 

RCFC and SX outlet lines None No 

Terminates reIee8e from 
Fire and Oil SumP d fire and Oil Sumo Ves 

Terminates raIea8e from 
Condensate Polisher Swno Condensate PoIeher SumP Ves 
ORE-PR009: CCW Heat ExchIngn. ORE·PR009: CIoMs baCh CCW &urge 

common diIchIrgI tankwnta , 
1RE-PR009: UnIt 1 CCW Heat Exchanger 1RE-PR009: Closes UnI 1 CCW I 

diIchIrgI surge tank vent 
2RE-PR009: Un112 CCW Heat Exchanger 2RE-PR009: Clalel Un. 2 CCW 

IWUIt tank vent Ves 
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Channel IIoriItor - .. 
1RE.pRQ28 Audiary Building Vent 
2RE-PR028 EIIIuent MonIors 

1RE-PROO1 ContaInment Purge 
2RE.pROO1 Efftuent MonitOfl 

1RE-AR011 
2RE-AR011 Reactor Containment 
1RE-AR012 PaI'tIcuIIM and Gas 
2RE-AR012 ManiIOfI 

ORE-PROO2A Waste Gas Decay Tank 
ORE.pROQ2B Monitors 

Gland SI8MI Mel 
1RE-PR027 Condenser AJt Eied« 
2RE-PR027 Monikn 

Radwaste BuI~ 
ORE-PRQ28 Ventillltion 

Laboratory F"",. Hood 
ORE-PR003 ExhauIt Montor 
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Table 2-2 Gaseous Radioactive Effluent Monitors 

AIMn 
s.tpoinl 

A -- Locallone EffMnt ConIroI , ....... UMd 
FInaI.rnuent fran auxiliary building vent stack 

from Unl1 (1 RE-PR028) and 
from Unit 2 ~2RE·PR(28) None Yea 

Effluent from Unit 1 Containment (1RE-PROO1) 
Effluent 'ran Unit 2 Containment (2RE-PROO1) None Yes 
UnIt 1 ContaInment (1RE-AR011. 1RE-AR012) 
Unl2 Containment (2RE-AR011. 2RE-AR012) 

Note: not tIfIIuent monitors. but haw "",."", 
oonfIOI funt:tIonS Terminate containment DUfQ8 Yes 

Closes valve OGW104. 
Release line from Waste Gas Decay Tanka tanninatea release Yea 

Condenser AJt Ejector (CAE) gas from lkIit 1 
(1RE-PR027) and 

CAE au from Unit 2 (2RE-PR0271 None No 

Isolates Radwaate BuId~ 
Radwast. BuiIdk'D Ventlatlon System wntildon I~tem Yea 

Cammon Iin§ from f\mehoods None No 
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Table 2-3 Assumed CornposJtion of the Byron Station Noble Gas Effluent 

IsotpDe 
Ar-41 

Kr-85m 
Kr-85 
Kr-87 
Kr-88 

Xe-131m 
Xe-133m 
Xe-133 
Xe-135 
Xe-138 
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percent of EffIyent 
0.89 
0.18 
24.9 
0.04 
0.28 
1.42 
0.57 
71.1 
0.53 
0.04 
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Table 2-4 Assumed Composition of the Byron Station liquid Effluent 

Isotope Concentration Isotope Concentration 
(uCVml) (uCVml) 

H-3 1.16E-05 Ag-11Om 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-8O 3.40E-10 1-130 4.24E-12 

Br-83 6.59E-13 1-131 3.09E-09 

Rb-86 1.81E-12 1-132 6.95E-11 

Sr-89 5.02E-13 1-133 1.43E-09 

Zr-95 5.4OE-11 1-135 1.66E-10 

Nb-95 7.72E-11 Cs-134 1.08E..()9 

Mo-99 7.72E-11 Cs-136 2.66E-10 

Tc-99m S.88E-11 Cs-137 1.35E-09 

Ru-103 5.40E-12 Ce-144 2.01E-10 

Ru-106 9.26E-11 Np-239 S.88E-13 
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3.0 UQUID EFFLUENTS 

3.1 Liquid Effluent Releases - GenerallnfonnatlOn 

CY -BY -170-301 
Revision 7 I 

3.1.1 The design objectives of 1OCFRSO, Appendix I and RECS provide 
the following 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. 

• 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. 

3.1.2 The organ doses due to radioactivity in Iquld effluents are also 
used as part of the 4OCFR190 compliance and are Included in the 
combination of doses to determine the total dose used to 
demonstrate 1OCFR20 compliance. (See SectIon 5.0, Total Dose) 

3.1.3 Dose assessments for 1OCFR50 Appendix I compliance are made 
for four age groups (adult, teenager, chUd, Infant) using NUREG 
0133 (Reference 14) methodology and Regulatory Guide 1.109 
(Reference 6) dose conversion factors. 

3.1.4 To ftmlt 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 Hners, 
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 spedflc objective is to provide assurance that In the event of 
an Ul1COlltroiled release of a tank's contents, the resulting 
radioactivity concentrations beyond the unrestrtcted area boundary, 
at the nearest potable water supply and at the nearest surface 
water supply, wiD be less than the Omits of 1OCFR20 Appendix B, 
Table 2; Column 2. 

3.1.5 Cases in which normally non-radJoactlve HquJd 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 wiD not take place under these circumstances. 
Therefore. the liquid release setpoint calculations need not and do 
not contain provisions for treating multiple simultaneous release 
pathways. 

3.1.6 Radioactive liquid effluents released from either release tank 
(OWX01 Tor 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 Uquld Effluent Concentrations 

3.2.1 One method of demonstrating compliance to the requirements of 
1OCFR20.1301 Is to demonstrate that the annual average 
concentrations of radioactive matertal released In gaseous and 
liquid effluents do not exceed the values specified In 1OCFR20 
Appendix B. Table 2. Column 2. (See 10CFR 2O.1302(b)(2).) 
However. as noted In SectIon 5.5. this mode of 1OCFR20.1301 
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 ALAAA; RECS provides the following 
restriction: 

rrhe 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 1OCFR20.1001-20.2402.-

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

3.2.2 According to the footnotes to 1OCFR20 Appendix B. Table 2. 
Column 2. If a radIonucIide mix of known composition Is released. 
the concentrations must be such that 

(3-1) 

where the summation Is over radfonucllde I. 

c, Radioactivity Concentration in liquid Effluents to the 
Unrestricted Area (J,LCVmO 
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Concentration of radlonucllde lin liquid released to the unrestricted 
area. 

ECa.. Effluent Concentration Umlt In Liquid Effluents Released to 
the Unrestricted Area [p.CVmq 

The allowable annual average concentration of radlonuclide lin 
liquid effluents released to the unrestrtcted area. This 
concentration Is speclfled In 1OCFR20 Appendix 8, 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 radlonucllde In the 
mixture Is not known, special rules apply. These are given In the 
footnotes In 1OCFR20 Appendix 8, Table 2, Column 2. 

3.2.3 When radioactivity Is released to the unrestrtcted area with Hquid 
discharge from a tank (e.g .• a radwaste discharge tank). the 
concentration of a radlonucUc:te In the effluent Is calculated as 
follows: 

c c' ..... FIow 
.'" I Dilution Flow 

(3-2) 

Concentration In Uquid effluent to the unrestrtcted area. 
£p.CVmq 

Concentration of radlonuclide I in liquid released to the 
unrestricted area. 

Cit Concentration in the Discharge Tank fJ,LCVmIJ 

Measured concentration of radlonucllde lin 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 effluent) 
sampling and analysis program In the TRM 3.11.c. Radioactivity 
concentrations In tank effluents are detennlned In accordance with 
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Equation 3-2. Compartson with the Effluent Concentration Umlt is 
made usfng equation 3-1. 

3.3 liquid Effluent Dose Calculation Requirements 

3.3.1 RECS require detennlnation of cumufative 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 efftuent system shared 
by more than one reactor unit, the dose due to an individual unit Is 
obtained by proportioning the effluents among the units sharing the 
system. The allocation procedure Is specified In section 3.1.6. 

3.3.2 OperabiUty and Use of the liquid Radwaste Treatment System 

The design objectives of 1OCFR50. Appendix I. RECS and 
Technical SpectfIcatIons 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 effluent from each reactor unit to restricted area boundaries 
exceed either of the following (see TAM Chapter 3.11. RECS): 

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

3.4 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 unless 
demonstrated not to be present. While the adult Is nonnally 
considered the maximum Individual. the methodofogy provides for 
dose to be calculated for all four age groups. The dose to each 
organ (and to the total body) is calculated by the following 
expression: 

(3-3) 

The summation Is over exposure pathways p and radlonuctldes I. 

Page 11.3-4 



CY -BY ·170-301 
Revision 7 I 

D: Organ and Total Body Dose Due to Uquld Effluents [mrem] 

Dose to organ J (Including total body) of age group • due to 
radioactivity In liquid effluents. 

F Near Field Average Dilution Factor [dimensionless] 
DUutIon In the near field averaged over the period of interest. 

Defined as: 

W .... FIow 
F - DIlution FIow)( Z 

Waate Flow Uquid Radioactive Waste flow [gpm] 

The average flow during disposal from the discharge 
structure release point Into the receMng water body. 

(3-4) 

Dilution Flow Dilution Water Flow During Period of Interest [gpm] 

Z DIscharge Structure Mixing Factor [dimensionless] 

Site-specif1C factor to account for the mbdng 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 ftsh in the liquid ingestion 
pathway (See section 3.5.5.2). 

At Duration of Release [hrs] 

C. Average Radlonucllde Concentration [pCl/ml] 

Average concentration of radtonucUde I, In the undiluted 
liquid effluent during time period At. 

A..,. Slte-SpecJfic liquid Dose Factor [(mremlhr)l(J1Cl/ml» 

Site-specIflc dose factor for age group ., nucUde I, liquid 
pathway p and organ I. The pathways Included are potable 
water and fish Ingestion. ~ Is defined for these pathways 
In the following sections. Values for ~ are provided in 
Part II SectIon 3.5 of this ODCM. 
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3.4.2 Potable Water Pathway 

The sitHpecffIc potable water pathway dose factor is calculated by 
the foRewing expression: 

(3-8) 

Where: 

.A...cPw. SIte-SpecffIc Dose Factor for Potable Water Pathway 
[(mremlhrY(JiCllml)] 

Site-speclftc potable water Ingestion dose factor for 
age group a, nuclide I and organ J. 

ko Conversion Constant (1.14E05) (yr-pCl-m'Y(hritCl-l)] 

Units constant to convert years to hours, pCl to J,LCI and liters 
to ml. 

U. W Potable Water Consumption Rate [Vyr] 

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

DW 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.q Ingestion Dose Conversion Factor [mremlpCQ 

Ingestion dose conversion factor for age group a, ru:l1de I and 
organ ,. Converts pCi Ingested to mrem. Taken from Tables E-11 
though 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 Ash Ingestion Pathway 

The slte-speciftc fish Ingestion pathway dose factor Is calculated by 
the following expression: 

(3-6) 

Where: 

Site-Specific Dose Factor for Ash Ingestion PathWay 
[(mremlhr)l(pCVml)] 

Stte-apecific fish Ingestion dose factor for age group a, 
nucUde I ~ organ J. 

U.F FIsh Consumption Rate (kglyr) 

Fish consumption rate for age group 8. Taken from Table E-
5 of Regulatory Guide 1.109. 

ali Bioaccumulation Factor (pCUkg)l(pClII)] 

Bloaccumufation factor for nuclide lin fresh water fish. 
Taken from Table 3-8. 

All o1her tenns have been previously defined. 

3.4.4 Offsite doses due to projeCted releases of radioactive materials In 
liquid effluents are calculated using Equation 3-3. Projected 
radlonucllcle release concentrations are used In place of measured 
concentrations. Ct. 

3.5 Site Specffic 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 mHes of the station one at 
Oregon. one at Dixon and two at Starting. 

3.5.5 Water and fish Ingestion Parameters 

3.5.5.1 Ow = 10 (potable water dilution factor. dimensionless) 

3.5.5.2 Z = 32 (discharge structure mbdng factor, dimensionless) 

3.5.8 Site-speclftc 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 include dose factors 
for the bene. liver. total body. thyroid. kidney. lung, and GI (lower 
large intestines). 

3.5.7 SIte-speciflc dose factors for fish ingestion are shown in Table 3-5 
for adult. Table 3-8 for teen. and Table 3-7 for child age groups. 
These tables Include dose factors for the bene, river, total body. 
thyroid. kidney. lung. and GI (lower large intestines). 
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Nudlde 
H-3 
Na-24 
Cr-51 
Mn-S4 
Mn-S6 
Fe-55 
Fe-59 
Co-58 
Co-6O 
Ni-63 
Ni-6S 
Cu-64 
7n-65 
7n-69 
Br-83 
Br-84 
Br-85 
Rb-86 
Rb-88 
Rb-89 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
)'-90 
Y-9IM 
Y-91 
Y-92 
Y-93 
tz-95 
b-97 
Nb-9S 
Mo-99 
ITc-99M 
tI'c-IOI 
Ru-I03 
Ru-I05 
Ru-I06 
Ag-ll0M 
Te-I2SM 

T .... 3-. 
Site Specific Potable Water Dose Fadon for Adult Aae Group 

BoDe Uver T Body 1'IIJI'uId trW- LUDI. 
O.OOE+OO 4.98£-01 4.98E-OI 4.98£-01 4.98£-01 4.98E-OI 
1.41E+OI 1.41E+OI 1.41£+01 1.41£+01 1.41£+01 1.41£+01 
O.OOE+OO O.OOE+OO 2.2IE-02 1.32£.02 4.88£-03 2.94E-02 
0.00£+00 3.80E+OI 7.26£+00 0.00£+00 1. 13E+OI O.OOE+OO 
O.OOE~ 9.57£-01 1.70E-0I O.OOE+OO 1.22£+00 0.00E+OO 
2.29E+OI 1.58E+OI 3.69£+00 0.00£+00 0.00£+00 8.82E+OO 
3.61£+01 8.49E+OI 3.251:+01 0.00£+00 0.00£+00 2.37EH)1 
O.OOE+OO 6.20E-+OO 1.39£+01 O.OOE-+OO O.OOE-+OO O.OOE+OO 
O.OOE+OO 1.78£+01 3.93E+OI O.OOE+OO O.OOE+OO 0.00E+OO 
1.08£+03 7.SOE+OI 3.63E+OI O.OO£.tOO 0.00£+00 O.OOE+OO 
4.39E+OO 5.71£-01 2.60&01 O.OOE..oo O.OOE+OO O.OOE+OO 
O.OOE-+OO 6.93£-01 3.25E-OI O.OOE+OO 1.7~....nn O.OOE+OO 
4.03£+01 1.28E+02 5.79E+Ol O.OOE-+OO 8.S7E+OI O.OOE+OO 
8.57£-02 1.64E-OI 1.14£-02 0.00£+00 I.07E-0I O.OOE+OO 

(tOOE+OO O'OOE-+OO 3.3SE-Ol O.OOE..oo 0.00£+00 O.OOE+OO 
O.OO~ O.OQEtg(l 4.34£-01 0.00£+00 0.00£+00 0.00£+00 
O.OOE+OO O.OOE+OO 1.78£-02 0.00£+00 0.00£+00 O.OOE+OO 
0.00£+00 1.76£+02 8. 18E+OI O.OOE+OO 0.00£+00 O.OOE+OO 
O.OOE+OO 5.03£.01 2.67£-01 0.00£+00 O.OOE+OO O.OOE+OO 
O.OOE-+OO 3.34£.01 2.3SE-OI 0.00£+00 O.OOE+OO O.OOE+OO 
2.S6E+03 O.OOE-+OO 7.36£+01 0.00£+00 0.00£+00 O.OOE+OO 
7.2S£+04 0.00£+00 I.46E+03 O.OOE+OO 0.00£+00 O.OOE+OO 
4.72Et01 O.OOEtqQ 1.91E~ 0.00£+00 O.OOE+OO O.OOE+OO 
1.79£+01 O.OOE+OO 7.74£-01 0.00£.+00 0.00£+00 O.OOE+OO 
8.01£-02 O.OOE+OO 2.1SE-03 0.00£+00 0.00£+00 O.OOE+OO 
7.s6E-04 0.00£+00 2.93E-OS O.OOE+OO O.OOE+OO O.OOE+OO 
1.17E+OO O.OOE-+OO 3.14&02 O.OOE+OO 0.00£+00 O.OOE+OO 
7.03£-03 O.OOE+OO 2.06£-04 0.00£+00 O.OOE+OO 0.00£+00 
2.23£-02 O.OOE+OO 6.16£-04 O.OOE+OO O.OOE+OO 0.00£+00 
2.53£-01 8.11E-02 5.49E-02 O.OOE..oo I.27E-OI O.OOE+OO 
1.40&02 2.82&03 1.29E-03 0.00£+00 4.26£-03 0.00£+00 
5.18E-02 2.88£-02 1.5SE-02 O.OOE-+OO 2.8S&02 0.00£+00 
0.00£+00 3.59E+OI 6.82E..oo 0.00£.+00 8. I 2E+O I O.OOE+OO 
2.06£-03 5.81£.03 7.40£-02 0.00£+00 8.82£-02 2.85£-03 
2.11E-03 3.0SE-03 2.99£..02 0.00£+00 5.48&02 1.56&03 
l.S4£+OO 0.00£+00 6.63&01 0.00£+00 5.88£+00 O.OOE+OO 
1.28£-01 O.OO~ 5.06E-02 O.OOE+OO 1.66£+00 O.OOE+OO 

2.29E+OI 0.00£+00 2.90E-+OO 0.00£+00 4.42£+01 O.OOE+OO 
1.33E+OO 1.23E+OO 7.32£-01 0.00£+00 2.42E..oo 0.00£+00 
2.23E-MJI 8.08£+00 2.99£+00 6.71E+OO 9.07EH)1 O.OOE+OO 
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GI·LU 
4.98£-01 
1.41£+01 
5.57E-tOO 
1.11£+02 
3.05£+01 
9.07E+00 
2.83£+02 
1.26E+02 
3.3SE+02 
1.S6EtaI 
1.4S£.H)1 
5.91E+OI 
8.07E+0I 
2.46E-02 
4.82E-OI 
3.40&06 

O.OOE+OO 
3.46£+01 
6.96E-12 
1.94E-14 

4. l1E..02 
1.82E+03 
2.25£..02 
3.55£+02 
8.49£+02 
2.22£.03 
6.46£..02 
1.23E+02 
7.07E+02 
2.57£+02 
8.74£+02 
1.7SE+02 
8.3 1 E-MJ 1 
3.44EtaO 
9.1SE-15 
1.8OE..02 
7.84E-MJI 
1.48E-MJ3 
5.03E+02 
8.90E-MJI 
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Site Spedftc Potable Water Dase radon lor Adult Aae Group 

Nuclide Boae Uver TWJ D-,"*, trld_ Laaa GI·LU 
Te-127M S.63E+Ol 2.01E+Ol 6.87E+OO I.44E+Ol 2.29£+02 O.OOE+OO 1.89E+02 
Te-127 9.1SE-Ol 3.29&01 1.98E-Ol 6.78E-Ol 3.73E+()() O.OOE+OO 7.22£+01 
rre-129M 9S76+01 3.57B+01 1.51E+Ol 3.29E+01 3.99E+02 O.OOE+OO 4.82E+02 
i1'e-I29 2.61&01 9.82E-02 6.31£-02 2.01&01 1.10£+00 O.OOE+OO 1.97E-Ol 
rI'e-131M 1.44E+01 7.04E+OO S.87E+OO 1.12E+01 7. 13E+OI O.OOE+OO 6.99£+02 
Te-131 1.64E-OJ 6.8$02 S.I8E-02 1.3SE-Ol 7. 18E-OI O.OOE+OO 2.32E-02 
Te-132 2.10E+Ol I.36E+Ol 1.21£+01 1.SOE+OJ 1.3IE+02 O.OOE+OO 6.42E+02 
1-130 6.29E+OO 1.86E+01 7.32E+OO 1.57E+03 2.90E+Ol 0.00£+00 I.60E+Ol 
1-131 3.46E+Ol 4.9SE+Ol 2.84E+Ol 1.62E..04 8.49£+01 O.OOE+OO 1.31E+Ol 
1-132 1.698+00 4.S2E+OO I.S8£+OO I.S8E+02 7.20£+00 O.OOE+OO 8.49&01 
1-133 1. 18E+Ol 2.06£+01 6.21£+00 3.02E+03 '3.S95+01 0.00£+00 1.8SE+Ol 
1-134 8.82E-Ol 2.40£+00 8.S7E-Ol 4.1SE+Ol 3.81E+OO O.OOE+OO 2.09&03 
1-13S 3.69E+OO 9.6$tOO 3.S6E+OO 6.37£+02 I.SSE..ol 0.00£+00 I.09E+Ol 
Cs-I34 S.I8E+02 1.23E-t03 1.01E+03 0.00£+00 3.99E+02 1.32E+02 2. 16E..ol 
Cs-136 .5.42E+01 2. 14E+02 I.S4E+02 O.OO~ 1.19£+02 1.63E+OI 2.43E..ol 
~-137 6.63E+02 9.07E+02 S.94E+02 O.MP~ 3.08E+02 1.02£+02 1.76E..ol 
Ca-138 4.59E-Ol 9.07E-Ol 4.49&01 O.ftft~ IVI 6.67£-01 6.S8E-02 3.87E-06 
Ba-139 8.07E-0l .5.7SE-04 2.36E-02 O.OOE+OO S.38£-04 3.26£-04 1.43£+00 
8a-140 1.69£+02 2.12E-Ol 1. llE..ol 0.00£+00 7.22E-02 1.228-01 3.48£+02 
8a-141 3.92£-01 2.96E-04 1.32E-02 0.00£+00 2.7S£-04 1.68£-04 1.8.SE-I0 
Ba-142 1.77E-Ol 1.st1P....lW 1.12E-02 O.OO~ 1..504£-04 1.038-04 2.SOE-19 
~-140 2.08E-02 1.0SE-02 2.77E-03 O.ms:~ O.OOE+OO ,O.OOE+OO 7.70E+02 
La-142 1.07E'()3 4.UJ:....lW 1.21£-04 0.00£+00 0.00£+00 0.00£+00 3 . .504£+00 
Ce-141 7.79E-02 S.27E..()2 S.98E-03 0.00£+00 2.4SE-02 O.OOE+OO 2.01E+02 
~143 1.37E-02 1.02£+01 1.12£-03 0.00£+00 4.47£-03 O.OOE+OO 3.79E+02 
Ce-144 4.06~ 1.70£.+00 2. 18E'()1 0.00£+00 1.01E+OO O.OOE+OO 1.37E-t03 
Pr-143 7.66E-02 3.07E-02 3.79£.03 O.OOE+OO 1.77E-02 O.OOE+OO 3.3S8+02 
Pr-I44 2.SOE-04 1.04&04 1.21£-05 O.OOE+OO S.87£-05 O.OOE+OO 3.60E-ll 
Nd-147 S.23E-02 6.0.5&02 3.62E-03 O.OOE+OO 3 . .504E-02 O.OOE+OO 2.90E..02 
tw-l87 8.57£-01 7.17£-01 2.50E-Ol O.OOEtOO 0.00£+00 0.00£+00 2.3.58+02 
iNp-239 9.90£-03 9.74£-04 5.31£-04 O.OOE+OO 3.04E-03 O.OOE+OO 2.00E+02 

Notes: 

1) Units are rmemIhr per JlCilml. 
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Nudide 
H-3 
Na-24 

Cr-" 
Mn-S4 
Mn-S6 
Fe-SS 
Fe-'9 
~58 
CHO 
Ni-63 
Ni-6S 
Cu-64 

~-6' 
~. 
Br-83 
Br-84 
Br-8' 
Rb-86 
Rb-88 
Rb-89 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
¥-90 
Y-9IM 
Y-91 
Y-92 
Y-93 
~-95 
'b-97 
Nb-95 
Mo-99 
To-99M 
To-IOI 
Ru-loo 
Ru-l05 
Ru-l06 
AI-110M 
rre-I2SM 

TabIe)'2 
Site Spedftc Potable Water Dase Fadon for TeeD Age Group 

Boae Uver TBody -- ..... Iu.:t'-_ lChIaey Luaa 
0.005+00 3.'1£.0 1 3.51£.0 1 3.'IE'()1 3.'1&01 3.51&01 
1.34£+0 1 1.34E+O 1 I.34E+Ol 1.34E+Ol I.34E+Ol I.34E+Ol 
O.OOE+OO O.OOSf.OO 2.09E-02 1.16E-02 4.59&03 2.99E-02 
O.OOE+OO 3.43£+01 6.8OE+OO O.OOE+OO 1.000+Ol O.OOE+OO 
O.OOE-+OO 9.19£.01 1.63£.01 O.OOE+OO 1. 16E..oo 0.005+00 
2.208+01 1.s6E+OI 3.638+00 O.OO~ O.OOE-+OO 9.88E..oo 
3.41E+OI 7.97E+OI 3.08E+Ol O.OOE+OO O.OOE+OO 2.'IE+Ol 
0.00£+00 '.6SE-+OO 1.30£+01 O.OO~ O.OOEtOO O.OOE..oo 
O.OOE+OO 1.63E+Ol 3.68E+Ol O.OOE+OO O.OOE+OO O.OOE+OO 
1.03E+03 7.27E+01 3.49E+Ol O.OOE+OO O.OOE+QO O.OOE+OO 
4.3Q:..a.M '.S6E-OI 2.53&01 O.OOE+OO O.OOE+OO 0.008+00 
0.00£+00 6.69E-Ol 3.1SE.ol O.OOE+OO 1.69E+O() O.OOE+OO 
3.35£+01 1.16£+02 5.42£+01 O.OOE+OO 7.448+01 O.OOE+OO 
8.5SE-02 1.63E-Ol 1.14&02 O.OOE+OO I.06E-Ol O.OOE+OO 

O.OOE+OO O.OOE+OO 3.34E-Ol O.OOE+OO O.OOE+OO O.OOE+OO 
0.008+00 O.OOEtOO 4.20£.01 O.MI:~ O.OOEtOO 0.008+00 
0.00£+00 O.nnPAM 1.77E-02 O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOE+OO 1.73E+02 8. 14E+Ol O.OOE+OO O.OOE+OO O.OOE+OO 
0.00£+00 4.9SE-Ol 2.64£.01 O.OOE-+OO 0.00£-+00 0.008+00 
O.MJ:'~ 3.20E-Ol 2.26E-Ol 0.00£+00 O.OOE..oo O.OOE+OO 
2.S6E+03 O.OOE..oo 7.33£+01 O.OOE+OO O.OOE+OO O.nnP......nt'l 
5.93£+04 O.OOE..oo 1.19£+03 O.OOE+OO O.OOE+OO O.OOE+OO 
4.69£+01 O.OOEtOO 1.87EtOO O.OOE+OO 0.00£+00 0.00£+00 
1.77E+01 O.OOE+OO 7.S6E-Ol 0.00£+00 O.OOEtOO O.OOEtOO 
7.97E-02 O.OOEtOO 2.1'£..03 O.OOE+OO O.OOEtOO O.OOE+OO 
7.SOE-04 O.OOEtOO 2.87E-0!5 0.00£+00 O.OOEtOO 0.00£+00 
1.17E+Q(l O.OOEtOO 3.13E-02 O.OOE+OO O.OOE+OO 0.00£+00 
7.03B-03 O.OOEtOO 2.038-04 O.OOE+OO 0.00£+00 0.00£+00 
2.23E-02 0.00£+0(] 6.10E-04 0.00£+00 O.OOE+OO O.nnPAlln 
2.4O£'()1 7.S6E-02 5.20E-02 O.OOE..oo 1.11E-OI O.OOE+OO 
1.38£.02 2.73&03 1.26&03 O.nnP......nt'l 4.13&03 O.OOE+OO 
4.78E-02 2.6'&02 1.46£-02 O.OOE+OO 2.5'7£.02 O.OOEtOO 

O.OOE-+OO 3.'1£.+01 6.69E+OO O.OOE+OO 8.02E+0I O.OOE+OO 
1.93E-03 5.38&03 6.98£.02 O.OOE+OO 8.02E-02 2.99E-03 
2.09E..()3 2.98E-03 2.92&02 O.OOE+OO 5.38E-02 1.81E-03 
1.48~ O.OOE+OO 6.34E-Ol 0.00£+00 5.23E+OO O.OOE+OO 
1.27E-01 O.OOEtOO 4.92£.02 O.OOE+OO 1.60E+OO O.OOE+OO 

2.28E+01 O.OOE+OO 287£+00 0.00£+00 4.4OE+Ol 0.00£+00 
1.195+00 1. 13E+OO 6.86E-Ol 0.00£+00 2.15E+OO 0.00£+00 
2.23£+01 8.M)::. ftft 2.98E+OO 6.22E+OO O.OOE+Og 0.00£+00 
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GI·LU 
3.'IE-Ol 
1.34E+01 
3.52E-+OO 
7.03E+Ol 
6.0SE+Ol 
6.74~..oo 
1.88E+02 
7.79£+01 
2.13£+02 
1.16£+01 
3.02E+0l 
'.19£+01 
4.92£+01 
3.00E-Ol 

0.00£+00 
O.OOEtOO 
0.00£+00 
2.S6E+Ol 
4.24&08 
4.9OE-I0 
3.MI:·.m 
1.3SE+03 
2. 13E+02 
4.52£+02 
6.57£+02 
3.S4E-02 
4.79£+02 
1.93£+02 
6.80£+02 
1.74£+02 
7.38£+02 
1. 13E+02 
6.28E+Ol 
3.53£+00 
5.09&10 
1.24£+02 
1.02£+02 
1.09E+03 
3.11£+02 
6.51£+01 



Table 3-2 (CIODtlaaed) 

CY -BY -17()-3()1 
Revtsion 7 I 

Site Specific Potable Wider Dole FlIdon 'or Teea Ace Group 

NucIhIe Boae Uver TBody n~d KIcIa~ LaM GI-LL1 
rre-127M '.62Et01 1.99£..01 6.69E+OO I.34E+OI 2.28E+02 0.00£+00 1.4OE+02 
Te-I27 9.19&01 3.26E~1 1.98£.01 6.34&01 3.72E+OO 0.00£+00 7.09E..ol 
Te-129M 9.48E+Ol 3.'2E+Ol 1.5OE+Ol 3.06E+0l 3.97E+02 O.OOE+OO 3.56E+02 
Te-129 2.60&01 9.71&02 6.34&02 1.86E~1 1.098+00 0.00£+00 1.42E+OO 
Te-131M 1.42E+OI 6.80£+00 S.67E+OO 1.02E-t01 7.09£+01 0.00£+00 S.46E+02 
Te-131 1.62£.01 6.69E-02 S.07E-02 l.2SE-Ol 7.09£..01 O.OOEtOO 1.33&02 
ire-132 2.03£+01 1.28E+Ol 1.21E+Ol 1.3'£+01 1.23E+02 0.00£+00 4.07E+02 
1-130 '.99E+OO 1.73£+01 6.92£+00 1.41£+03 2.67E+01 O.OOE+OO 1.33E..o1 
1-131 3.4OE+OI 4.76E+Ol 2.56E+OI 1.39£+04 8.20E+OI 0.00£+00 9.42£+00 
1-132 1.62£.tOO 4.24£+00 1.'2E+OO 1.43E+02 6.698+00 0.00£+00 1.8'£+00 
1-133 1.17£+01 1.98£+01 6.05£+00 2.77E+03 3.48E+OI O.OO~ 1.5OE..ol 
1-134 8.49E-OI 2.2S£+OO 8.08£.01 3.75£+01 3.'~ IVI O.OOE+OO 2.9'7&02 
1-135 3.5SEtOO 9. 13E+OO 3.38E+OO 5.87E+02 1.44£+01 O.OOE+OO 1.0lE+OI 
Cs-134 4.87£.+02 1.15£+03 5.3IE+02 0.00£+00 3.64E+02 1.39E+02 1.42E-t01 
Cs-136 4.99£+01 1.97Et02 1.32E-+02 0.00£+00 1.07E+02 1.69E+Ol 1.58E+() I 
Clal37 6.51£+02 8.66£-+02 3.02£-+02 0.00£+00 2.95E+02 1.15&+02 1.23E+()1 
~138 4.51&01 8.66&01 4.33&01 O.ooE+OO 6.40&01 7.44E-02 3.93E-04 
18a-139 8.08&01 5.69£..04 235£-02 O.OOE+OO 5.36E-04 3.92£..04 7.21E+OO 
8a-14O 1.6SE+02 2.02B-0l l.06E+0l O.OOE+OO 6.86E-02 l.36E-Ol 2.5SE+02 
Ba-141 3.90&01 2.91£.04 l.JOE.Ol O.nns::....nt'I 2.70&04 1.99g.c)4 831£.07 
Ba-142 1.74E-Ol 1.74£..04 1.07E-02 O.OOE+OO 1.47E-04 1.16&04 '.348-13 
La-I40 2.02£.02 9.94&03 2.65E-03 0.008+00 0.008+00 0.00£+00 5.71E+02 
La-142 1.04E-03 4.62E-04 1.1SE-04 0.00£+00 0.00£+00 0.00£+00 1.41E+Ol 
Ce-141 7.73E-02 5.16E-02 '.93E-03 O.OOEtOO 2.43E-02 O.OOE+OO 1.48E+02 
~143 137£-02 9.94E+OO 1.11£-03 0.005+00 4.46£-03 O.OOE+OO 2.99E+02 
K:e-144 4.~E+OO 1.67E+OO 2.I7E-Ol 0.005+00 1.00E+OO 0.00£+00 1.02Et03 
1Pt-143 7.62E-02 3.04&02 3.79E-03 O.OOE+OO 1.77E-02 0.00£+00 2.5IE+02 
Pr~I44 2.SOE-04 1.02£.04 1.27E-OS 0.005+00 5.~5 0.00£+00 2.76PA17 
Nd-147 ,.45£..02 '.93£.02 3.5SE-03 O.OOE+OO 3.48£-02 O.OOE+OO 2.14E+02 
W-187 8.49&01 6.92&01 2.42E~1 O.OOE+OO O.OOE+OO O.OOE+OO 1.87E+02 
Np-239 1.02£.02 9.6S&04 S.36&04 0.008+00 3.03&03 O.OOE+OO I.SSE+02 

Notes: 

I) Units are mremIbr per pCiIml. 
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NucUcIe 
H-3 
Na-24 
Cr-Sl 
Mn-S4 
Mn-S6 
Fe-SS 
Fe-S9 
Co-S8 
{"n-Rl 

Ni-63 
Ni-65 
Cu-64 
~S 
17.n.M 

Br-83 
Br-84 
Br-8S 
Rb-86 
Rb-88 
Rb-89 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
Y-90 
Y-91M 
Y-91 
Y-92 
Y-93 
Zz-95 
Zz-97 
Nb-95 
Mo-99 
Tc-99M 
Tc-l01 
Ru-l00 
Ru-l~ 

Ru-l06 
IAa-ll0M 
rre-l2SM 

Ta"~3 
Site Spedftc Pacable Water Dale FacfGn for CbDd A&e Groap 

a- U ... TBodJ ~ _ .... .., • .JL Laaa laynIIU 

0.00£+00 6.74£..01 6.74£.01 6.74£..01 6.74£..01 6.74£..01 
3.37E+01 3.37E+01 3.31£+01 3.31£+01 3.31£+01 3.31£+01 
0.00£+00 O.OOE+OO S.11£-02 2.87&02 7.8SE-03 S.24£-02 
0.00£+00 6.22E+01 1.66£+01 O.OOE+OO 1.74Et01 O.OOE+OO 
O.OO~ I.94E+OO 4.38£..01 O.OOE+OO 2.3SE+OO O.OOE+OO 
6.69E+Ol 3.SSE+Ol 1.10£+01 O.OOE+OO O.OOE+OO 2.01E+Ol 
9"9E+Ol I.SSE+02 7.73£+01 O.OOE+OO O.OOE+OO 4.SO£+o1 
0.00£+00 1.000+Ol 3.20£+01 O.OOE+OO O.OOE+OO 0.00£+00 
O.OOEtOO 3.08E+Ol 9.07E+0l O.OOE+OO O.OOE+OO O.OOEtOO 
3. 13E+03 1.61£+02 1.06E+02 O.OOE+OO O.OOE+OO O.OOE+OO 
1.29£+01 1.22£+00 7.09£.01 O.OOE+OO O.OOE+OO 0.00£+00 
O.OOE+OO 1.42£+00 8.60£..01 0.00£+00 3.44E+OO 0.00£+00 
7.97£+01 2.1~P.....n2 1.32£+02 0.00£+00 1.34E+02 O.OOE+OO 
2.S~1 3.68&01 3.40£-02 O.OOE+OO 2.23E-Ol 0.00£+00 

O.OOEtOO O.OO~ 9.94£..01 0.00£+00 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 1.15£+00 O.OOE+OO 0.00~-t90 0.00£+00 
0.00£+00 0.00£+00 S.30£-02 0.00£+00 0.00£+00 0.00£+00 
O.OOE+OO 3.90£+02 2.408+02 0.008+00 0.00£+00 O.OOE+OO 
0.00£+00 1.10E+OO 7.67E-Ol 0.00£+00 0.00£+00 0.00£+00 
O.OOE+OO 6.80£..01 6.0SE-0l 0.00£+00 0.00£+00 O.OOE+OO 
7.61£+03 O.OOE+OO 2.198+02 0.00£+00 O.OOE±Qg O.OOE+OO 
1.49E+05 O.OOE+OO 2.99£+03 O.OOE+OO O.OOE..oo O.OOE+OO 
1.40E+02 O. ftfte IV'I 5.21E~ 0.005+00 O.~ ,,.,. O.OOE+OO 
S.2SE+Ol O.OOE+OO 2.10JS.t()() 0.00£+00 0.005+00 0.00£+00 
2.39£.01 O.OOE+OO 6.40B-03 0.00£+00 O.OOE+OO O.OOE+OO 
2.22£.03 O.OOE+OO 8.08£-OS O.OOE+OO 0.00£+00 0.00£+00 
3.SO£+OO O.OOE+OCl 9.36£-02 0.00£+00 O.OOE+OO O.OOE+OO 
2.098-02 O.OOE+OO 5.99E-04 0.005+00 0.00£+00 O.OOE+OO 
6.63£.02 O.OOE+OO 1.82£-03 0.00£+00 O.IV\I:.&M O.OOE+OO 
6.74£.01 1.48£.01 1.32£-01 O.OOE+OO 2.12£-01 0.00£+00 
4.06£.02 5.87E-03 3.47E-03 O.OOE+OO 8.43E-03 O.OOE+OO 
1.31£.01 5.09&02 3.64E-02 O.OOE+OO 4.78E-02 O.OOE+OO 

O.OOE+OO 7.73£+01 1.91£+01 0.005+00 1.6SE+02 O.OOE+OO 
5.37E-03 1.0SE-02 1.74£..01 0.005+00 1.53£..01 5.34£..03 
6.22E-03 6.51£..03 8.26£.02 O.OOE+OO 1.11£.01 3.44£-03 
4.25EtOO O.OOE+OO 1.63E+OO 0.00£+00 l.07E+0l 0.00£+00 
3.7~1 O.OOE+OO l.36E-Ol O.OOE+OO 3.30E+OO 0.00£+00 

6.80E+Ol O.OOE+OO 8.49£+00 O.OOE+OO 9.19£+01 O.OOE+OO 
3.13E+OO 2.12£+00 I.69E+OO 0.00£+00 3.94E+QO 0.00£+00 
6.63£+01 1.80£+01 8.84Et()() 1.86E+Ol 0.00£+00 O.OOE+OO 
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GI·LU 
6.74£..01 
3.31£+01 
2.74E+OO 
S.22£+o1 
2.81E+02 
6.S1£+OO 
1.62E+02 
6.10E+Ol 
1.70E+02 
1. 13E+Ol 
1.49£+02 
6.69E+Ol 
3.73E+Ol 
2.32E+Ol 
O.OOE+OO 
O.OOE+OO 
0.00£+00 
2.51£+01 
5.42&02 
5.93E-03 
2.~ 
1.338+03 
3.08£+02 
9.94E+02 
6.80£+02 
4.3SE+OO 
4.66£+02 
6.05E+02 
9.88£+02 
1.55E+02 
8.90E+02 
9.42E+Ol 
6.40£+01 
5.99E+OO 
2.07£-02 
1.10E+02 
2.45E+02 
1.06E+03 
2.52£+02 
6.40£+01 



TUie 3-3 (coatlaaecl) 

CY-BY-170-301 
Revision 7 I 

Site Specific Potable Wider Dole radon for CIaiIcI Ale Group 

Nadlde Bane Uver T Body TIa)TOld Kidney Lalla GI·LLI 
Tc-127M 1.68Et02 4.S~1 1.99£-+01 4.02£+01 4.798+02 0.00£+00 1.36E+02 
Te-127 2.74£+00 7.38E-Ol S.87E-Ol 1.90£+00 7.79E+OO 0.00£+00 1.07E+02 
1Te-129M 2.83£+02 7.91E-+Ol 4.40E+O! 9. 13E-+Ol 8.31E+02 0.00£+00 3.4SE+02 
jI'e-129 7.79£-01 2.17£-01 1.8SE-OI S.S6E-OI 2.28E+OO 0.00£+00 4. 8SE..o 1 
ire-131M 4.19£+01 I.4SE+Ol I.S4E+Ol 2.98E-+Ol 1.408+02 O.OOB+OO S.87E+02 
Te-13 1 4.83E-OI 1.47E-Ol 1.44E-OI 3.69£-01 1.46E+OO 0.00£.+00 2.S3E+OO 
Te-J32 S.87E-+OI 2.60£+01 3.14E+Ol 3.78E+OI 2.418+02 O.OOE+OO 2.62£+02 
1-130 1.70£-+01 3.43E-+OI 1.71£-+01 3.78E+03 S.13E-+OI 0.00£.+00 I.60E..oI 
1-131 1.00£+02 1.01E+02 S.72E-+Ol 3.33£+04 1.6S8+02 O.OOE+OO 8.9SE+OO 
1-132 4.6SE+OO 8.SSE+OO 3.93£+00 3.97E+02 1.31E+Ol O.OOE+OO 1.01£+01 
i-133 3.44E+OI 4.26£+01 1.61E+Ol 7.9IE+03 7.09£..01 0.00£+00 1.72£..01 
J-I34 2.44E+OO 4.S2E+OO 2.08E+OO 1.04£.+02 6.92E+OO O.OOE+OO 3.OOE+OO 
1-13S 1.02£-+01 1.83£..01 8.66E+OO 1.62£+03 2.81E+OI O.OOE+OO 1.40£+01 
~-I34 1.36£-+03 2.23£..03 4.7IE+02 O.OOE+OO 6.92£+02 2.48£+02 1.20E+OI 
~136 1.37E+02 3.76£.+02 2.43E+02 O.OOE+OO 2.008+02 2.98£+01 1.32£+01 
(:s-137 1.90E+03 1.82E+03 2.69£+02 O.OOEtOO S.93E+02 2.13£+02 1.14SM>1 
~138 1.33E+OO 1.84E+OO 1.17E+OO O.OOEtOO 1.30£.+00 1.40£-01 8.49£.01 
8a-139 2.41£.+00 1.288-03 6.98E-02 O.OOE+OO 1.12&03 7.S6~ 1.39£+02 
8a-140 4.83£+02 4.23£-01 2.82£-+01 O.OOE+OO 1.38£..01 2.S2E-OI 2.4SE+02 
Ba-141 1.16E+OO 6's I E-04 3.78E-02 O.nm:o'..a.M S.63£-04 3.83£.03 6.63£.01 
8a-142 S.08E-OI 3.66£-04 2.84E-02 O.OOEtOO 2.96£-04 2.1~ 6.63£..03 
La-I40 S.87B-02 2.0SE-02 6.92£-03 O.OOE+OO 0.008+00 0.00£+00 S.72E+02 
~-142 3.0SE-OJ 9.71£-04 3.04£-04 O.OOE+OO O.OOEfOO O.OOE+OO 1.92E+02 
~141 2.31E-OI l."E-Ol 1.71E-02 O.OOE+OO S.OSE-02 O.OOE~ 1.44£+02 
~143 4.06£-02 2.20E-+Ol 3.19E-03 O.OOE+OO 9.248-03 0.00£+00 3.23E+02 
~144 1.21£+01 3.79£+00 6.4SE-01 O.OOE+OO 2.IOE+OO O.OO~+OO 9.88£+02 
Pr-143 2.28E-Ol 6.86£-02 1. 13E-02 O.OOE+OO 3.72£-02 0.00£+00 2.47E+02 
Pr-I44 7.SO&04 2.32E-04 3.71£-OS O.OOE~ 1.23£-04 O.OOE+OO 4.99E-Ol 
Nd-147 1.62&01 1.31E-Ol 1.028-02 O.OOE+OO 7.21£.02 0.00£+00 2.08£+02 
W-I87 2.49E+OO I.48E+OO 6.63E-OI O.MR~ O.OOEtOO 0.00£+00 2.08E+02 
N~239 3.0SE-02 2.19E-03 1.S4E-03 O.OOE+OO 6.34&03 O.OOE+OO 1.62£+02 

Notes: 

1) Units are mremIbr per J.LCilmi. 
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NadIde 
H-3 
N.24 
Cr-SI 
Mn-S4 
Mn-S6 
fo.SS 
Fe-S9 
Co-S8 
Co-6O 
Ni-63 
Ni-6S 
Cu-64 
Zn-6S 
Zn-69 
Br-83 
Br-84 
Br-8S 
Rb-86 
Rb-88 
Rb-89 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
Y-90 
Y-9IM 
Y-91 
Y-92 
Y-93 
Zz-9S 
Zz-fJ1 
Nb-9S 
Mo-99 
Tc-99M 
Tc-lOI 
Ru-loo 
Ru-10S 
Ru-106 
Ag-110M 
Te-I2SM 

Table 3-4 
Site SpedIc Potable Water Dale radon for Iat_ Ale Group 
lone UftI' TBody '!bmW 

_.,,- Laaa 
0.00£+00 6.62£.01 6.62£.01 6.62£-01 6.62E-01 6.62£-01 
3.80£..01 3.80£..01 3.8OEtOI 3.80E+OI 3.80£+01 3.80£..01 
O.OOE+OO 0.00£+00 S.30E-02 3.46E-02 7.S6E-03 6.73E-02 
O.OOE+OO 7.49E..ol 1.70E+Ol O.OOEtOO 1.66E+01 0.00£+00 
O.OOE+OO 3.08£+00 S.30E-OI O.OOE+OO 2.646+00 O.OOE+OO 
S.23E..ol 3.38E-+Ol 9.03E+OO 0.00£+00 O.fVlI:AoM 1.6SE-+Ol 
1.16£+02 2.02E+m 7.98E+OI O.OOE+OO 0.00£+00 S.98E..oI 
O.OOE+OO 1.3SE..oI 3.38E+OI O.OOE+OO 0.006+00 O.OOE+OO 
O.OOE+OO 4.06E+OI 9.S9E+Ol O.OOE+OO 0.006+00 O.OOE+OO 
2.39E+03 1.47E+02 8.28E-t01 0.008+00 O.OOE..oo 0.00£+00 
1.77E+01 2.00E+OO 9.IOE-Ol O.OOE+OO 0.00£+00 0.00£+00 
O.OOE+OO 2.29E+OO 1.06E+OO 0.00£+00 3.87£+00 0.00£+00 
6.92E+01 2.37&t02 1.09E+02 O.OOE+OO 1.1SE+02 O.OOE+OO 
3.S1E-Ol 6.32£.01 4.70E-02 O.OOE+OO 2.63£..01 0.008+00 

0.00£+00 O.OOE+OO 1.37£+00 O.OOE+OO O.OOE+OO 0.00£+00 
O.OOE+OO O.OOE+OO 1.44E+OO O.OOE+OO 0.008+00 0.00£+00 
O.OOE+OO O.OOE+OO 7.30E-02 0.008+00 0.006+00 O.OOE+OO 
0.00£+00 6.40E+02 3.16£+02 O.OOEtOO 0.005+00 O.OOE+OO 
O.ftft~ . 'In 1.f7E.6M 1.03E+OO O.OOEtOO 0.00£+00 O.OOE+OO 
O.OOE+OO 1.08~ 7.41&01 0.00£+00 O.OOE+OO O.OOE+OO 
9.44E+03 O.~ /VI 2.7IE+02 O.OOE+OO 0.008+00 O.OOE+OO 
1.06E+OS 0.00£+00 2.16E+03 0.00£+00 0.005+00 O.OOE+OO 
1.88£+02 O.OOE+OO 6.81E+OO O.OOE+OO 0.006+00 O.OOEtOO 
7.22£..01 0.00£+00 2.68£+00 O.OOE+OO 0.00£+00 O.OOE+OO 
3.27E-OI O.OOE+OO 8.7'7E-03 0.00£+00 0.006+00 O.OOEtOO 
3.0SE-03 O.OOE+OO 1.04E-04 O.OOEtOO O.OOE+OO O.OOE+OO 
4.2SE+OO 0.00£+00 1.13&01 0.00£+00 0.006+00 O.OOE+OO 
2.88E-02 0.006+00 8.09E-04 0.00£+00 0.006+00 0.00£+00 
9.14£.02 0.00£+00 2.49&03 O.OO~ 0.00£+00 0.00£+00 
7.7SE-Ol I.89E-Ol 1.34&01 0.00£+00 2.04£.01 0.00£-+00 
S.S7E-02 9.S6E-03 4.36E-03 0.00£+00 9.63E-03 0.00£-+00 
I.S8E-Ol 6,S1E-02 3.768-02 0.00£+00 4.66E-02 O.OOE-+OO 

0.00£+00 1. ?JaW::""'" 2.49£..01 0.00£+00 1.916+02 0.00£-+00 
7.22£-03 1.49E-02 1.92£-01 0.00£+00 1.60£..01 7.79E-03 
8.S4£..03 1.08£-02 1.06&01 O.OOE+OO 1.28E-Ol S.87E-03 

S.S7E-tOO O.OOE+OO 1.86E+OO O.OOE~ 1.16£+01 O.OOE+OO 
S.I2E-Ol 0.006+00 1.72£-01 O.OOE+OO 3.76E+OO 0.00£+00 
9.07£..01 O.OOEtOO 1.13£..01 O.OOE+OO 1.07E..02 0.00£+00 
3.7SE+OO 2.736+00 1.81E-+OO 0.00£+00 3.9 1 E+OO 0.00£+00 
8.77E..ol 2.93EtOl 1.19E+Ol 2.9SE-tOI O.OOE+OO 0.00£-+00 
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GI·W 
6.62£.01 
3. 8OE..o 1 
I.SSE+OO 
2.7SE+Ol 
2.80E+02 
4.29£+00 
9.67E+Ol 
3.37E+OI 
9.67E..ol 
7.34E+OO 
I.S2E+02 
4.70£..01 
2.01E+02 
S.ISE+Ol 
O.OOE+OO 
0.00£+00 
O.OOE+OO 
1.64£..01 
1.82E+OO 
3.66E-OI 
1.94E+02 
8.69E+02 
2.23£+02 
7.79E+02 
4,S1£+02 
1.02£..01 
3.0S£+02 
S.49E+02 
7.22£+02 
9.41£..01 
6.09£+02 
S.49£..ol 
4.21£..01 
4.33£+00 
1.83£+00 
6.77E-t01 
2.048+02 
6.88E+02 
1.42E+02 
4.18£-+01 



Table 3-4 (coatbmed) 

CY -BY -170-301 
Revision 7 I 

Site SpedfIc Potable Water Dose F8don for latant Age Group 
NIIdide ... Uver TBody Th~ ICId_ LuDa GI-W 
~127M 2.206+02 7.30£+01 2.66E+()1 6.368+01 S.426+02 O.OOE+OO 8.88~1 
il'e-I27 3.76EtOO 1.26EtOO 8.09E'()1 3.06£-+00 9.1oe ,IV! 0.00£+00 7.90EtOI 
Te-129M 3.768+02 1.296+02 S.79~1 I.44E+02 9.416+02 0.008+00 2.2SStm 
i1'OoI29 1.07£+00 3.68E-Ol 2.49E-Ol 8.95£.01 2.66£+00 O.OOE+OO 8.54~1 
il'Oo131M S.72E+01 2.30£+01 I.90E+Ol 4.66E+()1 I.S8£+02 0.008+00 3.87E+02 
~131 6.62£.01 2.4SE'()1 l.86E-Ol S.91£.Ol I.69E+OO O.OOE+OO 2.61£+01 
11'00132 7.82E+01 3. 87E+O 1 3.62E+Ol S.72£+01 2.4?'Q~ 0.008+00 1.435+02 
1-130 2.26Et01 4.97E+Ol 1.99£+01 SS7E+03 S.4SE+Ol 0.00£+00 U)6EtOl 
1-131 1.3SE+02 I.S96+02 7.00£+01 S.23E+04 1.866+02 0.00£+00 S.688+00 
1-132 6.24E-+OO 1.27£+01 4.S1E+OO S.946+02 1.41£+01 0.00£+00 I.03E+Ol 
1-133 4.70E+0l 6.8S£+01 2.01£+01 1?~~ 8.0SE+Ol 0.00£+00 1. 16EtOI 
1-134 3.27E+OO 6.70E+OO 2.38E+OO 1.S6Stm 7.49EtOO O.OOE+OO 6.92£+00 
1-13S 1.378+01 2.72E+01 9.93EtOO 2.448+03 3.04E+Ol O.OOE+OO 9.86E+OO 
Cs-134 1.42E+03 2.64E+03 2.61£+02 O.OOE+OO 6.816+02 2.79E+02 7.19E+OO 
Cs-136 I.73E+02 S.08E+02 1.905+02 0.1VIr ,IV! 2.02£+02 4. 14E+Ol 7.71E+OO 
Ca-137 1.96£+03 2.30E+03 1.636+02 0.008+00 6.11E+02 2.5OE+02 7. 19E+OO 
Cs-138 1.81E+OO 2."\~e ,IV! 1.43£+00 0.005+00 1.47£.+00 2.29E-Ol 4.70E+OO 
8 .. 139 3.31E+OO 2.20E-03 9.S9£-02 0.00£+00 1.32£.03 1.33E-03 2.105+02 
18 .. 140 6.435+02 6.43£.01 3.31E+Ol O.MIO'~ I.S3£.OI 3.9SE-Ol I.S8E+()2 
8a-141 1.60£+00 1.09&03 S.04£-02 0.00£+00 6.58&04 6.66£-04 1.9SE+Ol 
8a-142 6.92E-Ol S.76£-04 3.41E-02 O.OOE+OO 3.31&04 3.48£-04 2.86E+OO 
1La-14O 7.94&02 3.138-02 8.0SE-03 O.OOE+OO 0.00£+00 0.00£+00 3.68E+02 
La-142 4. 14E-03 1.52&03 3.64E-04 O.OOE+OO 0.00£+00 0.00£+00 2.S8E+02 
~141 2.96&01 1.818-01 2.13E-02 O.OOB+OO S.S7E-02 0.00£+00 9.33E+Ol 
Ce-143 S.S7E-02 3.69E+Ol 4.21£.03 O.nnR . ..nn 1.088-02 O.OOE+OO 2. 16E+02 
Ce-144 1.12E+01 4.SQI:.&IV'I 6.28£.01 0.008+00 1.8SE+OO 0.00£+00 6.43E+02 
Pr-143 3.06E-0l 1.14&01 I.S2£.02 0.008+00 4.2SE-02 0.00£+00 1.61E+02 
Pr-I44 1.038-03 3.99£..04 S.195-05 0.008+00 1.448-04 0.00£.+00 1.8SE+Ol 
Nd-147 2.08£.01 2.14&01 1.31E-02 0.008+00 8.24£-02 0.00£+00 1.3SE+02 
W-I87 3.408+00 2.36£+00 8.16£.01 0.00£+00 0.00£+00 0.00£+00 1.39E+02 
Np..239 4. 18E-02 3.74&03 2. llE-03 O.OOE+OO 7.4S£-03 O.OOE+OO 1.08£+02 

Notes: 

I) Units an: mremIbr per JlCilmI. 
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Nuclide 
H·3 
Na·24 
~-'l 
Mn·S4 
Mn·S6 
Fe-" 
Fe-59 
~58 
Co-6O 
NH3 
NHS 
Cu-64 
Zn-65 
Zo-69 
Br-83 
Br-84 
Br-85 
Rb-86 
Rb-88 
Rb-89 
~-89 
51'-90 
Sr·91 
Sr·92 
Y·90 
Y·91M 
Y·91 
Y-92 
Y-93 
7,z·95 
Zz·fT7 
Nb-95 
Mo-99 
~c·99M 
rt'c-IOI 
~.103 

Ru·1OS 
Ru·l06 
lAg-110M 
Te-l25M 

T .... J.5 

CY ·BY ·170-301 
Revision 7 

• Sped8c ......... Idem 0-Fadon ,. Adult Ate G .... 
Bone UftI' TBodJ Thyrald "'.-"- lAma GI·LU 

O.OOE+OO t.29£.01 1.19&01 1.29£.01 1.29&01 I.29E-Ol l.29E-OI 
4.07B+02 4.07E+02 4.07E+02 4.07E+02 4.--- 4.07B+02 4.07E+02 
O.MI2·..nn O.-,IV> I.~,ftn 7.61&01 2.81&01 1.69E+OO 3.20E+()2 
O.OOB+OO 4.38E+03 8.35E+()2 O.OOB+OO 1.306+03 0.- ,IV> 1.34&04 
O.-,IV> 1.108+02 1.95E+01 O.OOE+OO I.""" ,~ O.-,IV> 3.51£+03 
6.58B+02 4.55B+02 I.~'''''' 0.-'- O.nm:·..nn 2.54Et02 2.61E+02 
1.04£+03 2.44£+03 9.J6E+()2 O.OOE.ol O.OOE+OO 6.82£-+02 8.14E+03 
0.- .ftft 8.92E+()1 2.""'" "'" 0.-- 0.""" ..... O.OOE+OO 1.816+03 
O.nm:·.nf'I 2.56E+02 5 . ..c~ "'" O.nm:··- 0.00£.t()(] O.OOE+()(] 4.818+03 
3.11E+04 2.16E+03 1.04E+03 0.00£+00 O.nnPAiVI O.nnPAiVI 4.50Et02 
1.26B+02 1.648+01 7.498+00 0.008-+00 O.OO~ 0.- IV> 4.17Et02 
O.-,IV> 9.cm:"AiVI 4.alt.nn O.-,IV> 2.518+01 o/",e ,Nt 8.50E+02 
2.32E+04 7.37E+04 3.33E+04 0.008+00 4.93E+04 O.OOE+OO 4.64£+04 
4.93E+Ol 9.43E+Ol 6~..nn 0.- ,ftft 6.13E+Ol O.OOE-t«I 1.42Et01 
0.008+00 0.00£+00 4.048+01 o.nne ,Nt 0.008+00 0.- ,IV'I . '.82B+01 
O.OOE+OO 0.- ..... '.24StOI O.OOE+OO 0.- . IV> 0.00£+00 4.1IE-04 
0.00£+00 0.008+00 2.15£+00 0- ·ftft 0.- ,IV'I O.OOEtOO O.OOEtOO 
0.1V\a·1V'I 1.01E+05 4.71B+04 0.008+00 O.nm:~ ,IV'I 0.nm:.&M 1.99E-t04 
O.OOE+OO 2.90£+02 1.S4E+02 O.OOE+OO 0.- .... 0.-"" 4.00E-09 
0.008+00 J. n..~ ,"'" 1.3$+02 o.nn~ ,IV'I O.nm:t..m 0.nm:.&M l.12B-ll 
2.21B+04 0.- IV> 6.3m+02 O.-·IV> 0.- ..... 0.- .... 3.55E+03 
6.26E+()5 O.OOE~ 1.26£+04 O.OOE+OO O.OOE.ol 0.- .ftft 1S7B+04 
4.07Et02 0.- .ftft 1.64E+01 O.nm:. ,IV'I O.nm:AiVI 0.008+00 1.946+03 
1.S4B-+02 O.OOB+OO 6.L~'''''' 0.- .ftft 0 ......... ' ..... o ..... e ..... 3.06£+03 
5.76&01 O.nnPAiVI 1.S4E02 O.OOB+OO O.nm:. ,IV'I O.MJ:.&M 6.ICJE.t03 
'.448-03 0.00£+00 2.11S04 0.- .... O.""~ ...... O.OOE+OO 1.60E.()2 

8.448+00 O.OOE+OO 2.26&01 O.OOE+OO O.OOB+OO O.nne ,IV'I 4.64£+03 
5.06E-02 O.MPAiVI 1.48B-03 O.OOE+OO 0.006+00 0.008+00 8.86£+02 
l.6OE-Ol O.OOE+OO 4.43&03 0.- IV> 0.- ..... 0.""'" ...... '.09E+03 
2.40£.01 7.70E-02 5.21E-02 o.nne ,IV'I 1.21E-Ol 0.00Et00 2.44Et02 
1.338-02 2.68&03 1.22£.03 0.- .... 4.048-03 0.- .ftft 8.30E+02 

4.47E+02 2.48e+02 1.348+62 O.OOB+OO 2.46E+02 o ..... e . ftft 1.51B+()6 
O.llnp..&M 1.03E+02 1.96Et()1 0."'" ,IV'I 

., ~ .. .,.~ 0.00£+00 2.39Et02 
8.87E-03 2.518-02 3.19&01 0.- ..... 3.81s.o1 1.23E-02 1.48E..ol 
9. I lB-OO 1.318-02 1.29&01 O.OCE+OO 2.37&01 6.72£.03 3."8-14 
4.43~ o.nne ,IV'I 1.91£.t()(] 0.-- 1.69B+01 0.00£+00 ,.I7E+02 
3.69s.o1 O.MP.&M l.46E-Ol O.MPAiVI 4.7- IV'> 0.008+00 2.26£+02 

6.588+01 0.- ftft 8.33£.+00 0.006+00 1.2m.02 0.- ,IV> 4.26E+03 
8.81E-Ol 8.15&01 4.84E-01 0.00£+00 I.~ .IV'I O.OOE+OO 3.338-+02 

2.'7E..oJ 9.30£+02 3.44E+02 7.72E+02 1.04£+04 0.- ,IV'I 1.02£+04 
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Table 3-5 (c:oatIDaecI) 

CY -BY -170-301 
Revision 7 I 

Site SpedfIc f1sIa r"III""" o.e Padon t. AdaJt Aae Grwp 
NadIde - UYer TIodJ TlaJroId "_..L I:AIIII GI-W 

rre-127M 6.48Et03 2.32E..o3 7.90E-t02 1.66Et03 2.63E+04 O.OOEtOO 2.17E+04 
il'e-127 1.05E+02 3.78EtOI 2.28E+Ol 7.80E..ol 4.29E+02 O.OOE+OO 8.31Et03 
ire-129M 1.10£+04 4.UE..03 1.74Et03 3.78Et03 4.60E+04 O.OOE+OO S,S4E+04 
rt'e-I29 3.01EtOI 1.13EtOI 7.33E+OO 2.31EtOI 1.26£+02 O.OOEtOO 2.27E..ol 
Te-131M 1.66Et03 8.10E+02 6.7SE+02 1.28Et03 8.21E+03 O.OOE+OO 8.04Et04 
Te-131 I.89E..ol 7.88EtOO S.96£+OO I.SSE..ol 8.268+01 0.00£+00 2.67E+OO 
Te-132 2.4 I Et03 I.S6Et03 1.47E..o3 1.72£+03 1.S0E+04 O.OOE+OO 7.38E+04 
1-130 2.718+01 8.0 IE..o 1 3.16EtOl 6.79Et03 1.~E+02 O.OOE+OO 6.89EtOI 
1-131 1.49E-t02 2.1"-~ 1.22£-t02 7.00£+04 3.66E+02 0.00£+00 S.64E-t01 
1-132 7.29E+OO 1.9SE..ol 6.82£+00 6.82£+02 3.115+01 0.00£+00 3.66£+00 
1-133 S.108+01 8.87E+01 2.708+01 1.30Et04 1~5Et02 O.OOEtOO 7.97£+01 
1-134 3.81£+00 I.03EtOI 3.70E~ 1.79E..02 1.648+01 0.00£+00 9.01£.03 
1-13S l.S9EtOI 4.17EH>1 1.S4EtOI 2.7S£+03 6.688+01 0.00£+00 4.70EtOI 
Ca-I34 2.98E+OS 7.09E+OS S.79E+OS O.OOE+OO 2.l9E+OS 7.61£+04 1.24E+04 
~136 3.l2E~ 1.23E..oS 8.86£+04 0.00£+00 6.85E+04 9.38£+03 1.40£+04 
Cs-I37 3.82E+OS S.22E+05 3.42EtOS 0.00£+00 1.77E+05 S.89£+04 1.01£+04 
Ca-138 2.64E-t02 S.22E+02 2.S9E-t02 O.OO~ 3.84E+02 3.79E+Ol 2.23£.03 
8a-139 9.29&01 6.62&04 2.72£.02 o.oo~ 6.19£.04 3.7SE-04 1.6SE+OO 
~140 1.94E+02 2.44&01 1.27EH>1 0.00£+00 8.30E-02 1.40£..01 4.00E..02 
88-141 4.SI&01 3.41E-04 l.S2E-02 0.00£+00 3.17E-04 1.93&04 2. 13E-I0 
88-142 2.04&01 2.10&04 1.28E-02 O.OOS.OO 1.77E-04 1.19&04 2.87E-19 
La-I40 I.SOE-Ol 7.S4E-02 1.99E-02 O.MJ2...a.M O.OOE+OO 0.00£+00 S.S4E..o3 
lLa-142 7.~ 3.48E-03 8.68E-04 0.00£+00 O.OOE+Qg 0.00£+00 2.S4EtOI 
Ce-141 2.24£..02 l.S2E-02 1.72£-03 0.00£+00 7.04£-03 0.00£+00 S.79EtOI 
Ce-143 3.9SE-03 2.Q?W::~ 3.23&04 O.OO~ 1.29£..03 0.00£+00 1.09E+02 
Ce-144 1.17E+OO 4.88£..01 6.27£-02 O.OOEtOO 2.90E-Ol 0.00£+00 3.9SE+02 
Pr-143 S.SIE-Ol 2.21E-Ol 2.73E-02 0.00£+00 1.27£-01 0.00£+00 2.41Et03 
Pr-I44 1.80£-03 7.48£-04 9.16E-OS 0.00£+00 4.22E-04 0.00£+00 2.S9E-I0 
Nd-147 3.76&01 4.3SE-OI 2.60E-02 O.OOEtOO 2.s4E-01 0.00£+00 2.09Et03 
W-I87 2.96B+m 2.47E+02 8.6SE..ol O.OOE+OO O.OOE+OO O.OOE+OO 8.10E+04 
Np-239 2.8SE-02 2.80E-03 1.S4E-03 O.OOE+OO 8.74£-03 O.OOE+OO S.7SE+02 

Notes: 

1) Units are mremIhr per JlCilmI. 
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NadkIe 
H-3 
Na-24 
Cr-Sl 
Mn-S4 
Mn-.s6 
Fe-SS 
Fe-S9 
Co-S8 
r~ 

Ni-63 
Ni-6.5 
Cu-64 
Za-6S 
~ 
Br-83 
Br-84 
Br-8S 
Rb-86 
Rb-88 
Rb-89 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
Y-90 
Y-91M 
Y-91 
Y-92 
Y-93 
Zr-9S 
'b-97 
Nb-9' 
Mo-99 
Tc-99M 
Tc-lOI 
Ru-l03 
Ru-IO' 
Ru-l06 
IAI-II0M 
Te-I2SM 

TabieU 
Site SpedfIc ..... ,rdha Dose Yadon tor Teea A&e Groap 
loDe U .. T~ n,.,.. .... ..Il. Luaa 

O.OOEtOO 9.92£.02 9.92£.02 9.92E-02 9.92£-02 9.92£.02 
4.20E+02 4.20E+02 4.20E+02 4.20E+02 4.20E-t02 4.20E+02 
O.OOE+OO O.OOE+OO 1.31E+OO 7.30&01 2.88&01 1.88EtOO 
O.OOE+OO 4.30£+03 8.S4E+02 O.OO~ 1.28£+03 O.OOE+OO 
O.OOE+OO 1.1SE+02 2.05Et01 O.OOE-+OO 1.46£+02 O.OOE-+OO 
6.89E+02 4.89E+02 1.14£+02 O.OOE-+OO 0.00£+00 3.10E+02 
1.07E+03 2 . .50E+03 9.6S£+02 O.OOE+OO O.OOE+OO 7.88£+02 
0.00£+00 8.86E+01 2.04£+02 O.OOE-+OO O.OOE-+OO O.OOEtOO 
0.00£+00 2.S6E+02 S.77E+02 O.OOE+OO 0.00£+00 0.00£+00 
3.23E+04 2.28£+03 1.09£+03 0.00£+00 0.00£+00 0.00£+00 
1.37£+02 1.7.5E+01 7.9.5E+OO O.OOE-+OO O.OOEtOO 0.00£+00 
0.00£+00 1.0.5£+01 4.93£+00 O.OOE~ 2.6.5E+Ol O.OOE+OO 
2.10Et04 7.30E+04 3.40£+04 O.OOE-+OO 4.67£+04 O.OOE+OO 
S.36£+01 1.02B+02 7.1.5E+OO O.OOE+OO 6.68E+01 O.OOEtOO 
O.OOEtOO O.OO~ 4.40£+01 O.OOE-+OO O.OO~ O.OOE+OO 
O.OOE+OO 0.00£+00 .5.S3£+o1 O.OOE-+OO O.OOE+OO 0.00£+00 
0.00£+00 O.OOE+OO 2.34EtOO 0.00£+00 O.MP...nIl 0.00£+00 
O.OOE+OO 1.09E+OS .5.11E+04 0.00£+00 O.OOE+OO 0.00£+00 
0.00£+00 3.11£+02 1.66£+02 0.00£.+00 O.OOE+OO 0.00£+00 
0.00£+00 2.01E+02 1.42£+02 0.00£+00 O.OO~ O.OOE+OO 
2.41£+04 O.OOE+OO 6.89£+02 0.00£+00 O.OOE+OO O.OOE+OO 
.5 . .58Et05 O.OOE+OO I.I"c, "'" 0.00£+00 O.OOg+OO O.OOg+OO 
4.42E+02 O.OOE+OO 1.76E+Ol O.OOE+OO O.OOE+OO O.OOE+OO 
1.67E+02 O.oo~ 7.11£...00 O.OOEtOO 0.00£+00 O.OOE+OO 
6.2SE-OI O.OO~ 1.68&02 O.OOE-+OO O.OOE+OO O.OOE+OO 
.5.88E-03 0.00£+00 2.2.5E-04 0.00£+00 0.00£+00 O.OOE+OO 

9.17E+OO 0.00£+00 2.46E-OI 0.00£.+00 O.OOE+OO O.OOE+OO 
.5.S2&02 O.OOE+OO 1.6OE-03 O.OOEtOO 0.00£+00 O.OOE+OO 
1.7.5E-OI O.OO~ 4.79E-03 0.00£.+00 O.OOE+OO O.OOE+OO 
2.48E-01 7.82E-02 .5.38£-02 0.00£+00 1.1.5&01 O.OOE+OO 
1.43&02 2.82&03 1.3OE-03 O.OOE-+OO 4.28&03 O.OOE+OO 

4.S0E+02 2 . .50£.+02 1.37E+02 O.OOE+OO 2.42E-+02 O.OOE+OO 
0.00£+00 1.10£+02 2.IOE+Ol 0.00Et00 2.S2E+02 O.OOE+OO 
9.08£-03 2 • .53E-02 3.28E-Ol 0.00£..00 3.78E-Ol 1.41£-02 
9.8.5£-03 1.40E-02 1.38E-Ol O.OOE+OO 2 . .53£.01 8.S4E-03 
4.6.5£+00 O.OOE+OO 1.99E+OO 0.00£+00 l.64E+Ol 0.00£+00 
3.98£.01 0.00£+00 l.S4E-Ol O.OOE-+OO .5.02£+00 O.OOE+OO 

7.1.5£+01 0.00£+00 9.01£+00 0.00£+00 1.38£+02 O.OOE+OO 
8.6OE-Ol 8.14£.01 4.9'E-Ol O.OOE-+OO I.S.5£+OO 0.00£+00 
2.79£+03 1.01E+03 3.74E+02 7.81E+02 O.OOE+OO O.OOE+OO 
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GI .. W 
9.92&02 
4.20E..02 
2.21E-+02 
8.83~3 
7.S9E+03 
2.12£+02 
S.91~3 

1.22£+03 
3.34~3 
3.63£+02 
9.47E+02 
8.14£+02 
3.095+04 
1.88E+02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.61E+04 
2.66E-OS 
3.08E-07 
2.87£+03 
1.27E+04 
2.00E+03 
4.2SE+03 
.5.ISE+03 
2.78£.01 
3.76E+03 
1..51E+03 
S.34E+03 
1.81E-+02 
7.64£-+02 
1.07£+06 
1.97E+02 
1.66£+01 
2.39E-09 
3.89E+02 
3.21E+02 
3.43£+03 
2.29E-+02 
8.24£+03 



Table U (coatln'" 
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Revision 7 I 

Site Specific FIsh I.. saha o.e FadoI'I for Teea Ale Group 

NucUde 80. Uver TBody - 0-- _0-- Lana GI·LU I~ 

rt'e-I27M 7.06£+03 2.5OE+03 8.39E.02 1.68E+03 2.86E+04 O.OOE..oo 1.76£+04 
Te-l 27 1.1SE+02 4.09Et() I 2.48E+01 7.95£+01 4.67£+02 O.OOE+OO 8.90£+03 
Te·I29M 1.19£+04 4.4IE+03 1.88E+03 3.84E+03 4.9iE+04 O.OOE..oo 4.47E-t04 
rre-l29 3.27E+Ol 1.22£+01 7.95E+OO 2.33E+Ol 1.37£+02 O.OOE+OO 1.79St02 
rre-131M 1.78£+03 8.54£+02 7.12E.02 1.28E+03 8.905+03 O.OOE..oo 6.85£-t04 
rre-131 2.04E+Ol 8.39£+00 6.36E+OO 1.57E+Ol 8.90£+01 0.00£+00 1.67B+OO 
rI'e-132 2.55£+03 1.61E+03 1.52E+03 1.70E+03 1.5SE+04 O.OOE..oo 5.11Et04 
1·130 2.82£+01 8.15£+01 3.26E+Ol 6.65£+03 1.26£+02 O.OOE+OO 6.27E+01 
1·131 1.60£+02 2.24E.02 1.20£+02 6.S4£+04 3.86£+02 O.OOE+OO 4.43£+01 
1·132 7.638+00 2.00£+01 7.17E..oo 6.73£+02 3.1SE+Ol O.OOE+OO 8.70£+00 
1-133 '.50£+01 9.338+01 2.85E+Ol 1.30£+04 1.64£+02 O.OOE+OO 7.06E+0I 
1·134 3.998+00 1.06£+01 3.80E+OO 1.76£+02 1.67E+01 O.OOE+OO 1.40&01 
1·135 1.67E+01 4.30E+Ol 1.595+01 2.765+03 6.79E+Ol O.OOE+OO 4.76£+01 
Cs·I34 3.05£+05 7.19£+05 3.33E+OS 0.00£+00 2.28E+OS 8.72E~ 8.94£+03 
Cs-I36 3.13£+04 I.23E+05 8.28E~ 0.00£+00 6.71E~ 1.06E~ 9.92£+03 
Cs-137 4.09£+05 5.44E+OS I.89E+05 O.OOE..oo 1.8SE+O' 7.19E~ 7.73£+03 
Cs-138 2.83£+02 5.44£+02 2.72E.02 O.OO~ 4.01E.02 4.67E+Ol 2.47E-OI 
88-139 1.0 1 E..oo 7.14£.04 2.9SE-02 O.OOEtOO 6.73E-04 4.92E-04 9.0SE+OO 
8a-14O 2.07E+02 2.S4E-Ol 1.34£+01 O.OO~ 8.61&02 1.71£..01 3.20St02 
8a-141 4.90E-OI 3.66E-04 1.63&02 O.OOEtOO 3.39E-04 2.50£.04 1.048-06 
8a-142 2.18E~1 2.18E-04 -1.34&02 O.OOE+@ 1.85E-04 1.4SE-04 6.70£-13 
La-14O 1.59E~1 7.80&02 2.~ O.OOE..oo 0.008+00 O.OOE+OO 4.48E.03 
~142 8. 16E-03 3.63£-03 9.03E-04 O.OOE+OO 0.00£+00 O.OOE+OO 1.10St02 
Ce-141 2.43~ 1.62&02 1.86£-03 O.OOE+OO 7.62£..03 O.OOE..oo 4.63£+01 
Ce-143 4.29£.03 3.12E-+OO 3.48E-04 O.OOE..oo 1.40&03 O.OOE+OO 9.38£+01 
Ce-144 1.27E-+OO 5.2SE-OI 6.82E~ O.OOE+OO 3.14&01 O.OOE+OO 3. 19E+02 
Pr-143 5.~1 2.38E-Ol 2.~ O.OOEtOO 1.39&01 O.OOE+OO 1.97E.03 
1Pr-144 1.96£-03 8.03E-04 9.94&0' O.OOE+OO 4.61E-04 0.00£+00 2.16B-06 
Nd-147 4.28E-OI 4.65E-Ol 2.79&02 O.OOEtOO 2.73E-Ol O.OOE+OO 1.68E.03 
W-I87 3.20£+02 2.60£+02 9.13£+01 O.OOE+OO O.OOEtOO O.OOE+OO 7.05E+04 
Np.239 3.21E~ 3.03E-03 1.68E~3 O.OOE..oo 9.SOE-03 O.OOE+OO 4.87E+02 

Notes: 

I) Units are mremIhr per JLCilmi. 
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NacUcIe 
H-3 
Na-24 
Cr-51 
Mn-54 
Mn-.56 
Fe-5S 
Fe-S9 
Co-S8 
Co-6O 
Ni-63 
Ni-65 
Cu-64 
Zn-6S 
Zo-69 
Br-83 
Br-84 
Br-8S 
~b-86 
Rb-88 
Rb-89 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
Y-90 
Y-9IM 
Y-91 
Y-92 
Y-93 
b-9S 
b-97 
Nb-9S 
Mo-99 
Tc-99M 
Tc-l01 
Ru-l03 
Ru-IOS 
Ru-I06 
Ag-110M 
Te-12SM 

Table 3-7 
SIte SpedtIc FIlII I ........ 0.. Fadon for Child Age Group 
BoDe IJftr TBody -- .> .. "'-'L .... aQYIVIII 

0.00£+00 8.21£-02 8.21£-02 8.21&02 8.2 1 E-02 8.21&02 
4.56£+02 4.S6E+m 4.56E+02 4.56£+02 4.56E+02 4.56E+02 
O.OOE+OO O.OOE..oo 1.4OE+OO 7.77E-Ol 2.12£.01 1.42E+OO 
O.OOE+OO 3.31£..03 8.97E+02 0.00£+00 9.44E+02 0.00£+00 
0.00£+00 1.05£+02 2.31£+01 O.OOE+OO 1.27£+02 O.OOE+OO 
9.05£+02 4.RnJO'.&Il? 1.49£+02 0.00£+00 O.OOE+OO 2.71£+02 
1.30£+03 2.10£+03 1.0SE+03 O.OOE+OO 0.00£+00 6.09£+02 
O.OOE+OO 7.08E+Ol 2.17B+02 0.00£+00 0.00£+00 0.00£+00 
0.00£+00 2.08£+02 6.14£+02 0.00£+00 O.OOEtOO O.OOE+OO 
4.23£+04 2.27E+03 I.44E..03 O.OOE+OO O.OOE+OO 0.00£+00 
1.75£+02 I.64E+Ol 9.60E+OO 0.00£+00 O.OOEtOO O.OOEtOO 
0.00£+00 9.64~ S.82E+OO 0.00£+00 2.33E+Ol 0.00£+00 
2.165+04 S.7~ 3.s7E+04 0.00£+00 3.62E+04 0.00£+00 
6.89E+OI 9.96E+Ol 9.2OEtOO 0.00£+00 6.04E+OI O.OOE+OO 
O.OOE+OO O.OOE+OO 5.6SE+OI 0.00£+00 O.OOEtOO O.OOEtOO 
O.OOE~ O.OOE+OO 6.s4E+Ol 0.00£+00 O.OO~ O.OOEtOO 
O.OOE+OO O.OOE+OO 3.01E+OO O.OOE+OO 0.00£+00 0.00£+00 
O.OOE+OO l.OSE-tOS 6.48£+04 O.OOE+OO 0.00£+00 O.OOE+OO 
O.OOE+OO 2.99E+02 2.08£+02 0.00£+00 O.OOE+OO 0.00£+00 
O.OOE+OO 1.84E+02 1.64E+02 0.00£+00 0.00£+00 0.00£+00 
3.IIE+04 0.00£+00 8.90£+02 0.00£+00 0.00£+00 O.OOE+OO 
6.04E+OS O.OOE+OO I.""c ,I\, O.OOE+OO 0.00£+00 0.00£+00 
S.66E+02 0.00£+00 2~14E+OI 0.00£+00 O.OOE+OO 0.00£+00 
2.13E+02 O.OOE+OO 8.S4E+OO O.OOE+OO O.OOE+OO 0.00£+00 
8.08&01 0.00£+00 2.16£-02 0.008+00 0.00£+00 O.OOE+OO 
7.S1£-03 0.00£+00 2.73£.04 O.OOE+OO 0.00£+00 0.00£+00 
1.18£+01 0.00£+00 3.I7E-OI 0.00£+00 0.00£+00 0.00£+00 
7.08&02 0.00£+00 2.03E-03 0.008+00 0.00£+00 0.00£+00 
2.24&01 0.00£+00 6.16E-03 0.008+00 0.00£+00 0.00£+00 
3.01&01 6.62E-02 S.89£-02 0.00£+00 9.41£-02 O.OOE+OO 
1.81E-02 2.62£.03 I.SSE-03 O.OOE+OO 3.76E-03 0.00£+00 

S.31£+02 2.07£+02 1.48£+02 O.OOE+OO 1.94£+02 O.OOE+OO 
0.00£+00 1.0SE+02 2.59£'+() 1 0.00£+00 2.23£+02 O.OOE+OO 
1.09&02 2.14E-02 3.54£.01 O.OOE+OO 3.10£-01 1.08£-02 
1.266-02 1.32&02 l.68E-Ol 0.00£+00 2.2SE-Ol 6.99E-03 

5.7SE+OO 0.00£+00 2.21£+00 0.00£+00 1.4SE+Ol 0.00£+00 
S.07E-Ol O.OOE+OO l.84E-Ol O.OOE+OO 4.46£+00 O.OOE+OO 

9.2OE+OI 0.00£+00 1.ISE+Ol 0.00£+00 1.24£+02 0.00£+00 
9.7SE-01 6.59&01 5.26E-01 0.00£+00 1.23E+OO O.OOE+OO 
3.59E+03 9.72£+02 4.78E+02 1.01£+03 O.OOE+OO O.OOE+OO 
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GI-W 
8.21£-02 
4.56E+02 
7.43E+Ol 
2.83E..03 
1.52E+04 
8.89E+Ol 
2. 19E..03 
4.13£+02 
I.ISE+03 
I.S3E+02 
2.01E+03 
4.S2E+02 
1.0 1 E+04 
6.28E..03 
O.OOE+OO 
0.00£+00 
O.OQEt9!l 
6.78E+03 
1.47£+01 
1.60E+OO 
1.21E+03 
S.4O£+03 
1.25E+03 
4.04E+03 
2.3OE+03 
1.47£+01 
I.S8£+03 
2.0SE+03 
3.34£+03 
6.90£+01 
3.97£+02 
3.82E+05 
8.6SE+OI 
1.22E+OI 
4.20£.02 
1.49E+02 
3.31£+02 
1.43£+03 
7.83E+01 
3.46£+03 
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Site SpecUIe FIlla ....... o.e Fadon for CIIUd Ale Graep 

Nudicle a.e Uver T Body TbJl'Gld KldDey t.aa GI·LLI 
Te-I27M 9.09E+m 2.4S5+03 I.08E+03 2.17Et()J 2.59E+04 0.00£+00 7.36£+03 
Te-I27 1.48Et02 4.00Et0l 3.188+01 1.03E+02 4.228+02 O.OOE..oo 5.79E+03 
~e-l29M 1.53Et04 4.288+03 2.38Et03 4.94E+03 4.50£.+04 O.OOEtOO l.~ 
rre-129 4.22E+01 1.18Et01 1.008+01 3.01£.+01 1.23E+02 O.OOE..oo 2.62£+03 
Ire-131M 2.275+03 7.83£.+02 8.34E+02 1.61E+03 7.58E+03 O.OOe..oo 3.18E+04 
1e-131 2.61E+Ol 7.968+00 7.~ 2.00B+0l 7.908+01 O.OOEtOO 1.37E+02 
1'e-132 3.1BE+m 1.418+03 1.70E+03 2.05Et03 1.31E+04 O.OOEtOO 1.42E+04 
1-130 3.45Bf01 6.968+01 3.59E-tal 7.67Et()J 1.04E+02 O.OOe..oo 3.26E+OI 
1-131 2.035+02 2.045+02 1.1~...&ll? 6.7G:·LI\I. 3.35E+02 O.OOEtOO l.82E+OI 
1-132 9.44EtOO 1.738+01 7.98E+OO 8.0SE+02 2.65E+OI O.OOE..oo 2.04E+OI 
1-133 6.99E-tal 8.64E+Ol 3.27E-tal 1.60Et04 1.44E+02 O.OOEtOO 3.48E+OI 
1-134 4.948+00 9.18EtOO 4.22£-+00 2.118+02 1.4OE+01 0.00£+00 6.09£+00 
1-135 2.06E..a1 3.'72E..a1 1.76E+01 3.29£.+03 5.70E..a1 O.OOE+OO 2.83E+OI 
Ca-134 3.68£+05 6.04E..a5 1.27E+05 O.OOe..oo 1.87E+05 6.72£+04 3.26£+03 
Cs-136 3.70Et04 1.02£.+05 6.58£+04 O.OO&tOO 5.41£.+04 8.0'7£.t00 3.57E+03 
Ca-137 5.14E+05 4.92£+05 7.27Et04 O.OOE+OO 1.60£+05 5.77E+04 3.08E+03 
1es-138 3.59£+02 4.99Et02 3.1".100') O.MP..tV"I 3.51E+02 3.78E..al 2.30E+02 
~.-139 1.308+00 6.95E-04 3.78£.02 0.008+00 6.07E-04 4.09£-04 7.52£+01 
8.140 2.618+02 2.29B-Ol 1.53E-tal 0.008+00 7.46£-02 1.37&01 1.32E+02 
Ba-141 6.29B-Ol 3.528-04 2.MI:~ O.OOE+OO 3.05£-04 2.07E-03 3.59£.01 
8.142 2.75E-Ol 1.98E-04 1.54£.02 O.OOE+OO 1.60£-04 1.16£-04 3.59£.03 
La-140 1.99£.01 6.94£.02 2.34£.02 O.nnPAM O.OOE+OO O.OOE+OO 1.94E+03 
La-142 1.038-02 3.28E-03 1.03E-03 O. tvw!' ,IV'! O.OOE+OO 0.00£+00 6.51E+02 
iCe-141 3.12£-02 1.S6E-02 2.31£.03 O.nm:~ 6.83£..03 O.OOE+OO 1.94E+Ol 
~143 5.50E-03 2.98£+00 4.32&04 0.008+00 1.25£-03 0.00£+00 4.37E..a1 
~144 1.64EtOO 5.13&01 8.73E-02 O.MJ:..tV"I 2.84£-01 0.00£+00 1.34E+02 
Pr-143 7.73E-OI 2.32E-Ol 3.83£.02 0.00£.+00 I.26E-Ol O.OOE+OO 8.34E+02 
Pr-I44 2.54E-03 7.8.sE-04 1.28£-04 0.00£.+00 4.15£-04 0.00£+00 1.69E+OO 
Nd-147 5.49E-Ol 4.44E-OI 3.44E-02 O.nnPAM 2.44£-01 0.008+00 7.04E+02 
W-I87 4.0m.02 2.40£+02 1.08E+02 0.00£.+00 0.00£+00 O.OOE+OO 3.37£+04 
Np.239 4.138-02 2.97£-03 2.08E-03 O.OOEtOO 8.51£-03 0.00£+00 2.19£+02 

Notes: 

I) Units aR nuemIbr per JiCiIml. 
2) The infant aae 8IOUP is assumed to receive no dose tbroup the fish inpstion pathway; 

therefore. DO close fIIcton aR supplied. 
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BIoaccumulation Factora (81i) to be lJaed In the Abaence of 
""' ..... A _ .... Data 

Element SF, for Freshwater FIsh Reference ("rIAl" per pCiIl) 
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 
Ma 2.8E+01 Footnote 2 
AI 2.2E+03 Footnote 13 
P 1.0E+05 6 
CI 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 
11 3.3E+OO Footnote 4 
V 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 
58 4.0E+02 Footnote 15 
Sr 4.2E+02 6 
Kr NA NA 
Rb 2.0E+03 6 
Sr 3.0E+01 6 
Y 2.5E+01 6 
Zr 3.3E+OO 6 
Nb 3.0E+04 6 
Mo 1.0E+01 6 
Tc 1.5E+01 6 
Au 1.0E+01 6 
Rh 1.OE+01 6 
Pd 1.0E+02 Footnote 9 
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