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INTRODUCTION 

Number 

6610-PLN-4200.01 
ReVISIOn No 

7 

The OFFSITE DOSE CALCULATION MANUAL (ODCM) Is a supporting document of the GPUNC Three Mile Island 
Nuclear Station (TMINS) Unit 1 and Unit 2 POMS Technical Specifications. Thl' ODCM describes the methodology 
and ~J<1rametcrs to be used in the calculation of off-site doses due to radioactive liquid and gaseous effluents. This 
document also describes the methodology used for calculation of the liquid and gaseous effluent monitoring 
Instrumentation atarmj trip set points Liquid and Gaseous Radv.'asle Treatment System configurations are also 
included. 

The ODCM also Is used to define the requirements for the TMINS radiological environmental monitoring program 
(REMP) and contains a list and graphical description of the specific sarnple locations used In the REMP. 

The ODO.I is OklintainC>d at the ThrC>e Mite Island (TMI) SilO lor use as a reference gwdo and training document of 
accepted methodologies and calculations. Changes in tha calculation methods or parameters will be incorporated 
into the ODCM to ensure the ODCM represents the present methodology in all applicable areas. GPUNC initiated 
changes to the ODCM will be implemented in accordance with the TMI-1 and TMI-2 PDMS Technical Specifications. 

The ODCM follows the methodology and models suggested by NUREG.0133, and Regulatory Guide 1.109. 
Revision 1 for calculation of olf-~rte doses due to plant effiuent wlcases. Simplifying assumptions have been 
applit>d in this manual where applicable to provide a more wor~able document lor implementation of the 
Radiological Eflluent Controls requirements 

GPUN implements the TMI Radiological Effluent Controls Program and Regulatory Guide 1.21, Revision 1 
(Sern~Jnnual flaclioactivc Efflucnt Rnlease Report) wquirem~nts by usc ol a computerized system ust>d to determine 
TMI otnuent reloascs and to update cumulative clfluent doses. 

:10 
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1.0 LIQUID EFFLUENT MONITORS 

1.1 TMI-1 and TMI·2 Liquid Radiation Monitor Set Points 

The liquid affluent off·line monnors are sat such that the concentration(s) of radionuclides in the 
liquid effluants will not exceed ten times tha concentrations specified in 10 CFR 20, Appendix B 
Table 2, Col 2. Table 1.1 lists the liquid Effluent Relaase Points and their parameters: Figure 1.1 
prOVId!!s a liquid Rel!!dS!! Pathway Diagram. 

To meet the above limit, the alarm/ trip set points for liquid !!!fluent monitors and flow measuring 
devices arc set in accordance with tha following equation; 

where: 

~~c 
F + f 

C -= ten times the effluent concentration of 10 CFR 20 for tho sit!!, In pCi/ ml. 

(eq 1.1) 

c ,. the set point, In ,1./Cifml, oltha liquid effluent monitor measuring the radioactivity 
concentration In the e!llucnt line prior to daution and release. The set point Is Inversely 
proportional to tho maximum volumetric flow ol the ernuent line and proportional to the 
minimal volumetric flow of the dilution stream plus the effluent stream. Tho alert set point 
value Is set to ensure that advance warning occurs prior to exceeding any limns. The high 
alarm set point value Is such that if it were exceeded, it would result in concentrations 
exceeding ten times the 10 CFR 20 concentrations for the unrestricted area. 

f "' flow set point as measured at the radiation monitor location. in voluma per unit time, but In 
the same units as F below. Discharge flow ranges and now recorder designations are listed 
in Table l.t . 

F = flcwt rate of dilution waiN measured prior to the release point, in volume per unit time. On 
site dilution minimal flows are listed in Table 1.1. 

Tho set point concentration is reduced such that concentration contributions from multiple release 
points would not combine to exceed ten times 10 CFR 20 concentrations. The set point 
concentration is converted to set point scale units using appropriate radiation monitor calibration 
factors. 

This section of the ODCM is Implemented by tho Radiation Monitor System Set Points procedure 
and. lor b.1tch releases. the Releasing Radioactive Uquid Waste procedure. 

13 0 
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1 2 TMI Liquid Elflucnt Release Points and liquid Radiation Monitor Data 

TMI-: has two required liquid radiation monitors. These are RM-L6 and RM-Lt2. These liquid 
release point radiation monitors and sample points aro shown in Table 1.1. (The TMI outfall radiation 
monitor, RM-L7, Is also listed for Information only.) 

TMI-2 does not have any required liquid radiation monitors. but does utilize RM-L12, and RM-L7 for 
release of non-accident warer. TMI-2 docs not release any processed water to the environment. 

1.2.1 RM-L6 

RM-L6 Is an off-line system, monitoring radioactive batch discharges from the TMI-1 liquid 
radwaste system (see Figure 1.1 ). These batch releases are sampled and analyzed per site 
procedures prior to •elease. The release rare is based· on releasing one of two Waste 
Evaporator Condensate Storage Tanks (WECST) at a now which will add less than 10%. of 
len times tho 10 CFR 20 concentrations ro radionuclide concentrations In the unrestricted 
area. including conservative default values for Sr-89. Sr-90. and Fo-55. 

Tho release now rate used is the most restrictive of three now rates calculated for each liquid 
batch release. per the approved plant procedure. 

Three Dilution Factors (OF) arc calculated ro ultimately calculate the batch release now rate. 
These three OF's are calculated to: 1) insure each radionuclide released to the unrestricted 
area is less than 10 percent of ten times the 10CFR20 radlonuclldo concentrations, 2) ensure 
each liquid batch release boron concentration to the rfver wtll not exceed 0.7 ppm. and 3), 
ensure ten times tho 10CFR20 concentration for Cesium-137 (tE-5 pCifml) will not be 
exceeded based on the calculated high alarm set point and the expected response of RM-L6 
to this concentration of Cs-137. 

The maximum release now rate Is then calculated by dividing tho most rostriJ:tfvo Qargest) 
OF Into 90 percent of the current dilution now rate of tho Mechanical Draft Cooling Tower 
(MDCT). This conservative flow rate Is then multiplied by 0.9 for tho ar:owable now rate. 

• Calculation of 10 percent 10"4 olton limes the tOCFR20 concentration OF: 

OF1 = 11 (SA,) + (10% or ten times the 10CFR20 concentration) 

SA = Specific Activity or each identified radionuclide 

• Calculation or Boron OF: 

DF1 = Actual Tank Boron Concentration + 0.1. 

• Calculation or Cs-137 Limit: 

OFl = High Alarm Set Point .. (IE·S pCI/ml • 7.16E7 CJ)m per pCifml) 

• Maximum release flow rate calculation: 

Max Flow = ((MDCT flow gpm • 0.9) • (Most Restrictive OF)] • 0.9 

14 0 7 11h 
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Tho dilution flow rate used Is tho current flow rate at tho site. Tho minimum d~ution flow rate 
Is 5000 gpm per tho TMI-1 FSAR. This ensures this batch release will meet the following 
equation. 

.t(C.JX,) ~ 0.10, (eq 1.2) 

whore. Cl " diluted concentration of tho 1
111 radionuclide. 

X, "' Ten limes the concentration lor that radionuclidc in tho unrestricted area 
(10 CFR 20, App. B. Table 2, Col. 2). A value of JE-3 pCijml for dissolved 
and entrained noble gases shall bo used. 

Tho set points for RM·L6 arc sot lor each release based on the monitor response to each 
radionuclide identified In the gamrm scan sample results as follows: 

(1.5) • (.II (pCf/cc)t(CPMJpCifcc),) + (CPMuol = ALERT CPM 

(2.0) * (.II (pCijcc), (CPMj pCijcc),} + (CPMu0) = HIGH AlARM CPM 

whore: (pCijcc), -= positively identified radlonuclldcs 

(CPM/pCijcc), ,. RM·L6 sensitivity to radionuclido I. 

(CPMoKcl "' RM-L6 background prior to batch release 

A high alarm on AM L6 will close valve WOL.V·257 and tarminato any WECST releases to the 
environment. 

I 2.2 RM:bg 

RM·L 12 is an offline system, monitoring periodic combined releases from tho Industrial 
Wasta Treat mont System/Industrial Wasta Filtration System (IWTSJIWFS). The input to 
IWTSJIWFS originmcs in TMI-2 sumps. (see Figures 1.1 and 1.2) and the TMI-1 Turbine 
Building sump (se(! Figure 1.1 ). The set points arc based on the maximum release rate from 
both IWTS and IWFS simultaneously, (sec Figure 1.1) a minimum daution flow rate, and 50% 
oltcn times tho 10CFR20 concentration for Cs-137. which Is the most limiting radionuclldo at 
a concentration of 1E·5 pCifml. These inputs are used in equation 1.1 to determine the 
RM·L12 High Alarm sot point lor all radionuclldes being released. The minimum dilution flow 
rate required per plant procedures during an IWTSj FS release Is 10,000 gpm. A high alarm 
on RM·L12 will close IWTS and IWFS release valves and trip release pumps to stop the 
release. 

1 2.3 RM:.!JQ 

RM L10 was aNal detector submerged in the TMI-1 Turbine Building Sump. This detector 
has been removed from scrv;co 

150 
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RM-L7 Is not a Tech. Spec. required liquid radiation monitor. RM-L7 Is an off-line system. 
monitoring tho TMINS outfall to the Susquehanna River (see Figures 1.1 and 1.2). RM-L7 
has an associated proportional to now compositor wh!ch is used to collect composite 
samples. This monitor Is the final radiation monitor for TMI·1 and TMI-2 normal liquid 
effluent releases. 
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1.3 Control of Liquid Releases 

661 O·PLN-4200.01 
ReviSIOn No. 

7 

TMIIiquid effluent releases arc controlled to less than ten limes tho iOCFR20 concentrations by 
limiting tho percentage of this limit allowable from the two TMI liquid release points. RM·L6, and 
elnuent sampling, limits batch releases to less than or equal to 10% for all radionuclidcs. and 
RM·Lt2, and effluent sampling. limits releases from TMI-1 and TMI-2 to less than or equal to 50% for 
Cs-137. 

These radiation monitor set points also Include bu~t In meter error factors to further ensure that TMI 
liquid effluent releases arc less than ten times the tOCFA20 concentrations to tho environment. 

The radio.1ctivity content of each batch ol radioactive liquid waste Is determined prior to release by 
sampling and analysis in accordance with TMI·I Tech. Spec. Table 4.22-1. The results of pre-release 
analyses are used with the calculational methods in Section 1.1, to assure that the concentration at 
the point of release Is maintained within the TMI-1 Tech. Spec. Section 3 22.1.1. 

Post-release analysis of samples composited from batch releases are performed in accordance with 
TMI-t Tech. Spec. Table 4.22-1. The results of the previous post-release analysis shall be used with 
the calculational methods in the OOCM to assure that the concentrations at the point of release were 
maintained within the TMI-1 Tech. Spec. Section 3.22.1.1. 

The radioactivity concentration of liquids discharged from continuous release points arc determined 
by collection and analysis of samples in accordance with TMI-1 Tech. Spec. Table 4.22-1. The 
results of the analysis arc used with tho calculational methods of the OOCM to assure that the 
concentration at tho point of release is maintained within the TMI-1 Tech. Spec. Section 3 22.1.1. 
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TAOLE 1.1 

TMI Liquid Release Point and Liquid Radiation Monitor Data 

UOUIO (I) (f) 
LIQUID RELCASE OISCIIARG( 

IIAUIATION POINT FLOWGPM ON SITE 
MONITOR (M;u1mum (flOW DILUTION 

(OETFCTOR) LOCATION Volume) 11ECORDER) GPM 

7 • 5000 
(Fl. 1"6) 

<'81' Ele•at.on WI CST !latch M•n~mum 
fl'l(fl TMI I .r..,,.J,~ry Relea~s 0.30gpm floN ~Of 

(Ill I) e:c:~g (8000 gal 1 (FT-84) FSAR 

Stat10n 
O.·.charge 

n•.1 L7 Tt.U-1 and 
ttbl) f"')uth tmd of TMI2, ~ sooo .. TMI·I MDCT llon·AGW 1H · t4G) NA -----

rWISf iWFS 
ContU\UOJJS 0 XXl OP•" 

A<lJo;u.es tFT 342)/ I 
HMlt2 1\'lfS Bu 1<1 '9 (300 000/ 0 100 opm .. 10 000 
(ll.ol) Ill'/ Comer 80.000 g:tl) (FT-373) tFT·I46) 

- - -
• WUL R 1311 hl~ t.Mn ll.t'l;)t!d 0 11 ;n 3 l MJ.;> loqu·d outb ll 
"I'M LT., not a Tech Sp,.c ooqu.toc:l llquoc:l r~tlo 31lon monotor 

180 

(FR) tUF) 

RIVER FLOW t~EN'l nno 
RATE GPM DILUTION 

(R.lnge) Fi\CTOR 

2E7 AVE. 
(I 4(6-5 4f8) 5 

2E7 AVE 
tt 4E6 5 4(8) 5 

:>E7 A 'If. 
(I 4E!i-5 4E8) 5 

Numb4tr 

6610-PLN-4200.01 

7 

RELEASE 
RADIATION TERMINATION 
I.'ONITOR INTERLOCK 

SENSITMTY (YES/NO) 
(CPM/~/et:.) VALVES 

YES 
WOL·m7 

Cs-137 
~ HiE/ 

YES 
WOL-'J257 

'WDL·R-IJII 
Cs-137 
71£E7 

YES 
1·131 IW·V73, 
4EII IW·P16,17,111 

C~· 137 1.'/·V279. 
3E8 IW·P29.30 

'"" 



l?j ijl I Nuclear TMI Radiological Controls 
Departmental Procedure 

Offslte Dose Calculation Manual (ODCM) 

. TABLE 1.2 

TMI·2 Sump Capacities 

Total 
Capacity 

Sump Gallons 

Turbine Bu~ding Sump 13.W 

Circulating Water Pump House Sump 572 

Control Bu~ding Area Sump 718 

Tendon Access Galley Sump 538 

Control to Service Bu~ding Sump 1346 

Contaminated Drain Tank Room Sump 135 

Chlorinator House Sump 

Water Treatment Sump•• 1615 

Air Intake Tunnel Normal Sump 700 

Air Intake Tunnel Emergency Sump 100000 

Condons.1tc Polisher Sump• 26t7 

Sludge Coli EM: lion Sump• • 1106 

Heater Drain Sump 

Solid Waste Staging Facility Sump 1476 

Auxiliary Building Sump 10102 

DEM:ay Heat Vault Sump 479 

Building Spray Vault Sump 479 

Condensate Polisher Sump is deactivated and In PDMS condition. .. The Water Treatment and Sludge Collection Sumps will be deactivated for PDMS . 

19.0 
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Gallons 
per Inch 

22.43 

10.59 

9.96 

996 

22.43 

3.80 

22.43 

766.00 

62.31 

2633 

24.00 

202.00 

10.00 

1000 
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Figure 1.1 
TMI-1 Liquid Effluent Pathways 
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2.0 LIQUID EFFLUENT DOSE ASSESSMENT 

2.1 Liquid Effluents • 10 CFR 50 Appendix I 

The dose from liquid effluents results from the consumption of fish and drinking water. Tho location 
of tho nearest potable water Intake Is PP&L Brunner Island Steam Electric Station located 
downstream of TMI. Tho use of tho flow of the Susquehanna River as the dDutlon now Is justified 

·based on the complete mixing In the river prior to the first potable water supply, adequately 
demonstrated by flume tracer die studies and addltlonalllquld effluent release studies conducted 
using actual TMI·1 tritium releases. Other pathways contribute negligibly at Three Milo Island. The 
dose contribution from all radlonuclides In liquid effluents released ·to the unrestricted area Is 
calculated using the following expression: 

Dose j = 1 ~ (At) X (C1 ) X [ ( AW11 X ~ ) + ( AF11 X :0 X ;F ) ] (eq 2.1) 

where: 

Dose I " the cumulative dose commitment to the total body or any organ, j. from the lfquid 
effluents for the total time period, In mrem. 

6t "' the length of the limo period of actual releases, over which C, and f are averaged for all 
liquid releases, In hours. 

C, = the average concentration of radionuclide, I, In undiluted liquid effluent during time 
period 61 from any liquid release, In pCI/ml. 

NOTE 

For Fc-55. Sr-69, Sr 90, prior to batch releases conservative 
concentration values wUI be used In the 'nltlal dose cafcLdalion based 
on similar past plant conditions. LLD values are not used In dose 
calculations. 

f = undiluted liquid waste flow, In gpm. 

FD ~ plant dilution water flov1rate during the period of release, in gpm 

FA .. actual river flowrato during the period of release or average river flowrate for the month 
the release Is occurring. in gpm. 

OF = dilution factor as a result of mixing effects in the ncar field of tho discharge structure of 
0.2 (Reg. Guide 1.109, Rev. 1, Table A-2) or taken to be 5 based on the inverse of 0.2. 

AW. and AF, = the site-related ingestion dose commitment factor to the total body or any organ, j, for 
each Identified principle gamma and beta emitter, In mrcmjhr per pCifml. AW Is the 
factor for the water pathway and AF is the factor for the fish pathway. 
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Values for AW, arc determined by the following equation: 

AW, = (1. 14ES} x (U.} x (DFJ (eq 2.2) 

where: 

1.14ES = (t.OE6 pCf/pCI) x (t.OE3 ml/kg) + (8760 hr/yr) 

u. "' Water consumption rate for adult Is 730 kg/ yr (Reg. Guide 1.109. Rev. 1). 

DF. = ingestion dose conversion factor for radlonuclidc, I. for adults total body and for "worst 
case· organ, ). In mrem/ pCI, from Table 2.1 (Reg. Guide 1.109) 

Values for AF, arc determined by the following equation: 

AF~ = (1.14ES) X {U,) x (OF J x (BF) (eq 2.2.2) 

where: 

1 14E5 = defined above 

U, = adult lish consumption, assumed to be 21 kg/ yr (Reg. Guide 1.109, Rev. 1). 

OF, = ingestion dose conversion factor for radionuclide, I. for adult total body and for "worst 
case" organ, j, In mrcmfpCI, from Table 2.1 (Reg. Guide 1.109, Rev. 1). 

BF, .. Bioaccumulation factor for radionuclide, I, In fish, In pCifkg per pCI/L from Table 2.2 
(Reg. Guide 1.1 09, Rev. 1 ). 
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2.2 TMI· t Liquid Radwaste System Dose Cales Once/Month 

Number 

661 O·PLN-4200.01 
Revis.on No. 

4 

TMI·1 Tech. Spec. Section 3.22.1.3 requires that appropriate portions of the liquid mdwaste 
treatment system shall be used to reduce the radioactive materials in liquid wastes prior to their 
discharge when the monthly projoctod doses due to tho liquid effluent releases from each unit to 
unrestricted areas would exceed 0.06 mrem to the total body or 0.2 mrem to any organ In any 
calendar month. The following calculational method Is provided for performing this dose projection. 

At least once per month, the total dose from all liquid releases for tho quarter-to-date wDI be divided 
by the number of days Into the quarter and multiplied by 31 . Also, this dose projection shall Include 
the estimated dose due to any anticipated unusual releases during the period for which the 
projection Is made. If this projected dose exceeds 0.06 mrem total body or 0.2 mrem any organ, 
appropriate portions of the Liquid Radwaste Treatment System. as defined In Soctlon 3.1, shall be 
used to reduce radioactivity levels prior to relc.:~sc. 

(This section does not apply to TMI-2.) 
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2 3 Alternative Liquid Doso Calculational Methodology 

As an alternative, models In, or based upon, those presented In Regulatory Guide 1.109 (Aov. 1) may 
oo used to make a comJJrehensivo dose assessment. Default parameter values from Rog 
Guido 1.109 (Rev. I) aNJ/ or actual silo specillc data are used whore applicable. 

As an alternative dose c.~lculatlonal methodology GPU Nuclear calculates doses using SEEDS 
(slmplillod environmental effluent dosimetry system). 

The onsito and SEEDS calculational models usc actual liquid release data with actual monthly 
Susquehanna River now data to assess the dispersion of elnuents In tho river. 
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NUCLIDE 

H 3 
c 14 
NA 24 

CR 51 
MN 54 

BONE 

NO DATA 
2 8-1E-o6 
1.70E-<l6 

NO DATA 
NO DATA 

TABLE 2.1 

Uquld Dose Conversion Factors (DCF): OF, 

Page 1 of 3 

LIVER 

1 05E-<l7 
5.68E.07 
1.70E-<l6 

Ingestion Dose Factors lor Adults• 
(MREM Per PCI Ingested) 

T. BODY 

1.05E.07 
5 68E-<l7 
1.70E.{)6 

THYROID 

1.05E.07 
5.68E.07 
1.70E-06 

NO DATA 2.66E-<l9 1 59E-09 
4.57E-06 8.72E.07 NO DATA 

KIDNEY 

t .OSE-07. 
5.68E.07 
1.70E-06 

5.86E· 10 
1.36E-06 

Num~ 

661 O·PLN-4200.01 
Re>li~on No. 

LUNG 

1.05E.07 
5.68E.07 
1.70E-06 

3.53E-09 
NO DATA 

3 

.Q!.:!JJ_ 

1.05E.07 
5.68E.07 
1.70E-<l6 

6.69E.07 
1.40E-<l5 

-----·-·· ...... ··-···-····--·---··---·---··-··-------·······--··-·-···-··-··· .. -----·--------------· 
MN 56 NO DATA 1.15E.07 2.04E-OB NO DATA 1.46E.07 NO DATA 3.67E-o6 
FE 55 2 75E·06 1.90E-06 4.43E-07 NO DATA NO DATA t .06E-o6 1.09E-o6 
FE 59 4.34E-o6 1.02E.05 3.91E.06 NO DATA NO DATA 2.85E-06 3.40E.05 
·- ·---..------·--·-··-·-.._...·-----··-·--·····--·····-····-····- ·····-------·------------------------
co 58 NO DATA 7.45E.07 1.67E.06 NO DATA NO DATA NO DATA 1.51E.05 
co 60 NO DATA 2.t4E-06 4.72E.06 NO DATA NO DATA NO DATA 4.02E.OS 
Nl 63 1.30E-<l4 9 01E.06 4.36E.06 NO DATA NO DATA NO DATA 1.88E-06 
·········-····· .................... ....... _ ............. _ ..... ___ ...... _. .. _ .. _ ........... ~---·····-·---····-------·····--·-····--·-··---------····-

Nl 65 5 28E.07 6.86E.08 3.13E.08 NO DATA NO DATA NO DATA 1.74E-06 
cu 64 NO DATA 8.33E.08 3.91E.08 NO DATA 2.tOE.07 NO DATA 7.tOE.{)6 
ZN 65 484E.06 1 54E.05 6.96E.OS NO DATA 1.03E.05 NO DATA 9.70E-06 

ZN 69 1 03E-OB 1.97E.08 1.37E.09 NO DATA 1.28E.OB NO DATA 2.96E.09 
BR 83 NO DATA NO DATA 4.02E.OB NO DATA NO DATA NO DATA 5.79E.OB 
BR 84 NO DATA NO DATA 5 21E.08 NO DATA NO DATA NO DATA 4.09E·13 ........................ .. .. ................ _ .. _____________________ .... _ ... _ .. ___________ _________ ..... ..... _ . .,. ___________ ... _._. ___ ·---·--··-
BR as NO DATA NO DATA 2.14E-09 NO DATA NO DATA NO DATA LT E-24 
RB 86 NO DATA 2.11E.05 98JE 06 NO DATA NO DATA NO DATA 4.16E.06 
RB 88 NO DATA 605E.OB 3.21E.OB NO DATA NO DATA NO DATA 8.36E·19 
---··-·---·-··---- .. ··-··---·--······-·-··-·····-·····--·--.................................... _.. _____ . ____________ ........... -..... ~ .... --.·---·---...-----···-
RB 89 NO DATA 4.01E-()8 2.82E-oa NO DATA NO DATA NO DATA 2.33E·21 
SR 89 3.08E-04 NO DATA 8.84E.{)6 NO DATA NO DATA NO DATA 4.94E.05 
SR 90 7 5BE.03 NO DATA 1.86E.03 NO DATA NO DATA NO DATA 219E.o4 
......... _ ..... _ .......... _____________ __ ., ......... _,. ............. ............ _ .................................................... _ .... _ ........ -................. _ ........... -............... -.. _. ............................ ...-
SR 91 5.G7E.06 NO DATA 2.29E.07 NO DATA NO DATA NO DATA 2.70E.OS 
SR 92 2.15E.06 NO DATA 930E-08 NO DATA NO DATA NO DATA 4 26E.05 
y 90 962E·09 NO DATA 2.5BE·10 NO DATA NO DATA NO DATA 1.02E.04 
·-· ................... .. .................................................. .. _ ........... ............... .. ......... ... .... ................................... ......... _..,_ ...... _ ........... -._·······-------·-·····-
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TABLE 2.1 (Cont'd) 

Liquid Dose Conversion Factors (DCF): 

Page 2 of 3 

Ingestion Dose Factors for Adults* 
(MREM Per PCI Ingested) 

NUCLIDE BONE UVEA T. BODY THYROID 

y 91 M 909E-11 NO DATA 3.52E-12 NO DATA 
y 91 1.41E.07 NO DATA 3.77E.09 NO DATA 
y 92 8 45E·10 NO DATA 2.47E-11 NO DATA 

Number 

6610-PLN-4200.01 
Re...;sJon No. 

3 

OF, 

KIDNEY lUNG GI·W 

NO DATA NO DATA 2.67E-10 
NO DATA NO DATA 7.76E.OS 
NO DATA NO DATA 1.48E.OS 

-----.............. ············-·--·-·-·--···--····-·--·---·····------····--··--···-···---------
y 93 
ZR 95 
ZR 97 

2 68E.09 
3 04E.08 
1 68E.()9 

NO DATA 
9.75E.09 
3.39E-10 

7.40E-11 
6.60E.09 
1.5SE-10 

NO DATA 
NO DATA 
NO DATA 

NO DATA 
1.53E-o8 
5.12E·10 

NO DATA 
NO DATA 
NO DATA 

8.50E.OS 
3.09E.OS 
1.0SE-o4 

-····-·········-·-···-·-······--···-···----·-··----·------·-···------------·-·--------
NB 95 
MO 99 
TC 99M 

6 22E.()9 
NO DATA 
2 47E·10 

3.46E.Q9 
4 31E-os 
6.98E·10 

1.86E.09 
8 20E.07 
8.69E·09 

NO DATA 
NO DATA 
NO DATA 

3.42E.()9 
9.76E.()6 
1.06E-o8 

NO DATA 
NO DATA 
3.42E·10 

2.10E.OS 
9.99E-os 
4.13E.07 

------·········-··-----.... ·----·-··-··--···--.-·_._._.---·····--·--·--··--··-···-·· ... --......... _. _____ ._. ______ 
TC 101 2 54E-10 3.66E·10 3.59E.09 NO DATA 6 59E-o9 1.87E-10 1.10E-21 
AU 103 1.65E.07 NO DATA 7.97E.08 NO DATA 7.06E.07 NO DATA 2.16E.05 
AU 105 1.54E.06 NO DATA 6.08E.()9 NO DATA 1.99E.07 NO DATA 9.42E.()6 
........................................... _ ... ____ .... ........ ________________ .. ____ .. ._ ____ ._.._ __ . _____ ·_···---------------···-
AU 106 2.75E-o6 NO DATA 3.48E.07 NO DATA 5.31 E-00 NO DATA 1.76E.04 
AG 110t.1 1 60E.07 1.48E-o7 8.79E.08 NO DATA 2.91E.07 NO DATA 6.04E.05 
SB 125 1.79E-o6 2 OOE-08 4.26E.07 1.82E-o9 0.0 1.38E-os 1.97E.05 
TE 125M 2.68E-o6 9.71E.07 359E-07 8 06E.07 1.09E.OS NO DATA 1.07E.05 
····-···-····--·-······---.. ·--·---------·-··-·-·--------------··-
TE 127M 6.77E-o6 2.42E-o6 8.25E.07 1.73E-OO 2.75E.OS NO DATA 2.27E.OS 
TE 127 1.10E.07 3.95E·08 2.38E-o8 8.15E.08 4 48E.07 NO DATA · 8.68E-os 
TE 129M 1 15E.05 4 29E.()6 1.82E.()6 3 95E-OO 4.80E-o5 NO DATA 5.79E-o5 
·-···· .......................... _ .... ,. ____ . ___ .. _________ ..... --.. -·-.. -·-···-·-·--·--··----- ·---
TE 129 3 14E.08 t.t8E.08 7.65E-o9 2.41E.08 1.32E.07 NO DATA 2.37E.08 
TE 131M t. 73E-o6 8.46E.07 7.05E-07 1.34E.()6 8 57E.()6 NO DATA 8.40E-o5 
TE 131 1.97E.08 8 23E-o9 6 22E-o9 1.62E-o8 863E-oa NO DATA 2.79E.()9 
.................................... ._ .... _ ........... ___ ·······-·--········-·····--·····-·--····-········· ··-······--··----··----·-·--·····-----
TE 132 2.52E-o6 1 63E.06 1 53E-OO 1.60E-o6 1.57E-os NO DATA 7.71E.OS 
I 130 7.56E.07 2.23E-o6 8 aoE-o7 1 89E-04 3.48E-o6 NO DATA 1.92E-OO 
I 131 4.16E.06 5.95E.06 3.41E-o6 1 95E.03 1.02E.05 NO DATA 1.57E-06 
.................. _ ........ ................ _ .. _ .. ..._ ..... -................ _ ................................. _. ............... __ .......... .._ ............ _ ... __ .... ....._ ________________ ................ .._ .... 

132 2 03E.07 5.43E-o7 1.90E.07 1.90E.05 8 65E.07 NO DATA 1.02E.07 
133 1.42E-o6 2.47E·06 7.53E.07 3.63E·{)4 431E-o6 NO DATA 222E·06 
134 1.06E.07 2.88E-o7 1 03E.07 4.99E.06 4.56E-o7 NO DATA 2.51E-10 
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TABLE 2.1 (Cont'd) 

Liquid Dose Conversion Factors (DCF): OF, 

Pagc3 of 3 

NUCLIDE 

I 135 
cs 134 
cs 136 

BONE 

4.43E-{)7 
622E-05 
6 51E-06 

LIVER 

1.16E·06 
t.48E-04 
2.57E-{)5 

Ingestion Dose Factors for Adults• 
(MREM Per PCI Ingested) 

T. BODY 

4.28E-07 
1.21E-04 
1.65E.Q5 

THYROID 

7.65E-05 
NO DATA 
NO DATA 

KIDNEY 

1.86E-06 
4.79E-05 
1.43E-05 

................................. _ ...................... ---.. --... --·-··---·---······-·-·--··------·····-----
cs 137 7.97E-OS 1.09E.Q4 7.14E-<>5 NO DATA 3.70E-05 
cs 138 5.52E-08 1.09E.Q7 5.40E-{)8 NO DATA 8.01E-08 
BA 139 9.70E.Q8 6.91E-1t 2.84E-09 NO DATA 6.4SE-11 
-·-······-·---·-··-··-··--··-··-.--·-------·····--··--...·····-·--··-· 
BA 140 2.03E-{)5 2.55E.Q8 1.33E-06 NO DATA 8.67E-09 
BA 141 4 71E.Q8 3.56E·11 1.59E-09 NO DATA 3 31E-11 
BA 142 2 13E-{)8 2.19E· 11 1.34E-{)9 NO DATA 1.85E·11 
·---···----·····--·--··-··---··············--·-·····--·--- ....................... __ ....... ._ .. __ .......... __ .. ._._ 
LA t-10 2.50E-09 1.26E.Q9 3.33E·10 NO DATA NO DATA 
LA 142 1 28E·10 5.82E·1t 1.45E-tt NO DATA NO DATA 
CE 141 9 3GE.Q9 6.33E·09 7.18E·10 NO DATA 2.94E-09 

Number 

6610-PLN-4200.01 
ReviSion No. 

LUNG 

NO DATA 
1.59E-05 
1.96E-06 

1.23E-05 
7.91E-09 
3.92E-11 

1.46E-08 
2.02E·11 
1.24E·11 

NO DATA 
NO DATA 
NO DATA 

3 

GI-LLI 

1.31E-06 
2.59E-06 
2.92E-06 

2.11E·06 
4.65E-13 
1.72E-07 

4.18E-05 
2.22E·17 
3.00E·26 

9.25E-05 
4.25E-07 
2.42E-05 

................... .-..... ~---- -~····- ............... _. ... -···---·-... ·--·-··----··········-·-·-----··-···-···-- --·-··--·-···-----
CE 143 1 65E-{)9 1.22E-06 1.35E·10 NO DATA 5 37E·10 NO DATA 4.56E-05 
cc 144 4.88E.07 2.04E-{)7 2.62E-OB NO DATA 1.21E-07 NO DATA 1.65E-04 
PR 143 9 20E-{)9 3.69E.Q9 4.56E·10 NO DATA 2.13E-09 NO DATA 4.03E-{)5 
........... ._ ........ _ ............ _ .......... .. .......... ___________ .. _ ....... _ ... ___ ............. _ ... _ .................. ___ ........... ---------···-·--····--· 
PR 144 
NO 147 
w 187 

NP 239 

3 01E·11 1 25E· 11 1.53E-12 NO DATA. 7.05E·12 NO DATA 4.33E·18 
629E·09 7.27E-09 4.3SE· 10 NO DATA 4.25E-09 NO DATA 3.49E-05 
I.OJE-07 8.61E-08 3 OIE-08 NO DATA NO DATA NO DATA 2.82E-05 

1.19E-09 1.17E-10 6.4SE-11 NO DATA 3.65E·10 NO DATA 2.40E-05 

Dose factors of intmnal exposure are lor continuous intake over a one·ycar period and Include the dose 
commitment over a SO-year period; from Reg. Guido 1.109 (Rev. 1). Additional doso factors for nuclides 
not included In this table may be obtained from NUREG-0172. 
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TABLE 2.2 

Bloaccumulalfon Factors, BF, 

Bloaccumulalfon Factors to be Used ln the Absence or Site-Specific Data* 
(pCf/kg per pCifllter) 

FRESHWATER 

ELEMENT FISH INVERTEBRATE 

H 9.0E.01 9.0E.01 
c 4.6E +03 9.1E+03 

NA 1.0E+02 2.0E+02 
CR 2 oE .. o2 2.0E t- 03 
MN 4.0E+ 02 9.0E+04 
FE t .OE +- 02 .i.2E+03 
co S.OE+01 2.0E +02 
Nl 1.0E ,.02 1.0E t 02 
cu 5.0E T01 4.0E+ 02 
ZN 2.0E +03 1.0E +04 
BR 4.2E +02 3.3E .. 02 
RB 2.0E +03 1.0E+03 
SA 3.0E t 01 1.0E+02 
y 2.5E t 01 1.0E +03 

ZR 3.3E +00 6.7E +- OO 
NB 3.0E +04 1.0E+02 
MO 1.0E +01 1.0Et 01 
TC 1.5E +01 S.OE t OO 
RU 1.0E +01 3.0E+02 
RH 1 OE +01 3.0E +02 
·sa 1.0E +OO 1.0E +OO 
TE 4.0E +02 6.1E+03 
I 1.5E +01 S.OE +OO 

cs 2.0E t 03 1 .oe~o3 
BA •1.0E+ OO 2.0E+02 
LA 2.5E +01 1.0E•03 
CE l .OE t 00 1.0E +03 
PR 2.5E +01 1.0E +03 
NO 2.SE ; 01 l .OE • 03 
w 1.2E t 03 1.0E ; Ot 
NP 1 OE+01 4.0E +02 

Bio.1ccurnulation factor values are taken from Reg. Guide 1.109 (Rev. 1), Table A- tj. 

Sb b fo.1ccumulation factor value is taken from EPRI NP-3840. 
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J 0 TMI LIQUID EFFLUENT WASTE TREATMENT SYSTEMS 

3.1 TMI·1 Liquid Elfluent Waste Treatment System 

3.1.1 Description of the Liquid Radioactive Waste Treatment System (see Figure 3.1) 

Reactor Coolant Train 

a. Water Sources • (J) Reactor Coolant Bleed Tanks (RCBn 
• (1) Reactor Coolant Drain Tank (Aeon 

b. Liquid Processing • Reactor Coolant Waste Evaporator (see Figure 3.2) 
· Demlnerallzers prior to release 

c. Liquid Efftucnt for Release • (2) Waste Evaporator Condensate Storage Tanks 
(Wecsn 

d. Dilution · Mechanical Draft Cooling Tower (0·38k gpm) 
• River Flow (2E7 gpm average) 

Miscellaneous Waste Train 

a. Water sources: • Auxiliary Building Sump 
• Reactor Building Sump 
• Miscellaneous Waste Storage Tank 
• Laundry Waste Storage Tank 
• Neutralizer Mixing Tank 
• Neutralizer Feed Tank 
• Used Precoat Tank 
• Borated Water Tank Tunnel Sump 
• Heat Exchanger Vault Sump 
· Tendon Access Galley Sump 
• Spent Fuel ?ool Room Sump 

b. Liquid Processing • Miscellaneous Waste Evaporator, MWE (see Figure 3.2) 
• Deminerallzers prior to release 

c . Liquid Efftucot for Release • (2) Waste Evaporator CondenSRte Storage Tanks 
(WECSn 

d. Dilution • Mechanical Draft Cooling Tower (0·3Bk gpm) 
• River Flow (2E7 gpm average) 
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3.2 Operability of the TMI-1 Liquid Effluent Waste Treatment System 

3.2.1 The TMI -1 Liquid Waste Treatment System as described In Section 1 t olthe TMI·1 Final 
Safety Analysts Report Is considered to be operable when one ol each of the following 
pieces of equipment Is available to perform its Intended function: 

a) Miscellaneous Waste Evaporator (VVOL-Z 1 B) or Reactor Coolant Evaporator 
(VVDL·Z1A) 

b) Waste Evaporator Condensate Demineralizer (\'JOL-1<3 A or B) 

c) Waste Evaporator Condensate Storage Tank (WDL·T 11 A or B) 

d) Evaporator Condensate Pumps (VVDL-P 14 A or B) 

3.2 2 TMI-1 Representative Sampling Prior to Discharge 

All liquid releases from tho TMI-1 Liquid Waste Treatment System are made through tho 
Waste Evaporator Condensate Storage Tanks. To provide thorough mixing and a 
representative sample, thc contents of thc tank arc recirculated using one of tho Waste 
Evaporator Condensate Transfer Pumps. 

3.3 TMI·2 liquid Effluent Waste Treatment System 

3 3.1 Description of the TMI-2 liquid Aadioactivc Waste Treatment System 

The TMI-2 Liquid Radioactive Waste Treatment System has been out of service since the 
TMI·2 Accident in t979. TMI -2, however, releases water from various sumps and tanks to 
the river (sec Figures t . 1 and 1.2). This process is governed by plant procedures that 
encompass proper sampling. sample analysis, and radiation monitoring techniques. 
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FIGURE 3.1 

TMI-t Liquid Radwaste 
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FIGURE 3.2 

TMI-1 Uquld Waste Evaporators 
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4.0 GASEOUS EFFLUENT MONITORS 

4.1 TMI·I Noble Gas Monitor Set Points 

Tho gaseous effluent monitor set points aro established lor each gaseous effluent radiation monitor 
to assure concentrations of radionuclides In gaseous effluents do not exceed tho limits sot forth In 
Technical Specification 3.22.2.1. Table 4.1 lists Gaseous Effluent Release Points and their associated 
parameters: Figure 4.1 provides a Gaseous Effluent Release Pathway Diagram. 

The set points are established to satisfy the more restrictive set point concentration In the following 
two equations: 

500 > I (c1)(F)(K1)(Dv) 
I 

(eq 4.1.1) 

and 

3000 > I (c,)(L1 + 1.1 M,)(Dv)(F) 
I 

(eq 4.1 2) 

where 

c1 " set point concentration based on Xe·133 equivalent. in p Cf/cc 

F = gasoous ellluent flowrate at the monitor, in ccfscc (reference Table 4.1) 

K, = total body dose factor, in mrem;yr per p Ci/ m3 from Table 4.3 

Dv highest sector annual average gaseous atmospheric dispersion factor (X/0) at or 
beyond the unrestricted area boundary, in sec/m3• from Table 4.4 lor station vent 
releases and Table 4.5 for all other releases. (Condenser off gas. ESF FHB, and ground 
releases), Maximum values presently used arc 7. 17E·7 sec;m3 at sector NNE for 
Stillion vent, and 1.1GE·5 scctm3 at sectors Nand WNW for all other releases. 

L, · skin dose factor due to beta emissions from radionuclldo i, in mrem/yr per pCf/m3 

from Table 4 3. 

M, • air dose factor dua to gamll'a emissions from radionuclide I, in rnradf yr per p Cifrn3 

from Tahlc 4.3. 

1 1 - mrem skin dose per mrad air dose 

500 annual whole body dose rate limit for unrc~trlcted mcas. in mrcmjyr. 

3000 o:Hrnual 5~111 dose rille limit for unrestricted me<1s. in mr(!rn/ yr 

The set point concentration Is further reduced such that tho concentration contributions from 
fllulliplc release points would not combirrc to cxr.eed Tl)ch Spec. limits. 
Thf' 51.'1 point concerllrdtion Is corwcrtod to set point scale units on each radiation monitor using 
appropri<tte calihr,ttion factors 

340 11Hc 
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This section of the ODCM Is implemented by the Radiation Monitor System Set Points procedure 
and the procedure for Releasing Radioactive Gaseous Waste. 
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4 2 TMI-t Particulate and Radioiodine Monitor Set Pofnts 

Set points for monitors which detect radlonuclkles other than noble gases arc also established to 
assure that concentrations ol these radlonuclldcs In gaseous ernuents do not exceed the limits 
T.S. 3.22.2.1. 

Set points arc established so as to· satisfy the loll owing equations: 

where: 

1500 > 1: (c1)(F)(P1)(Dv) 
I 

c1 = sN point concentration based on 1-131 equivalent, in pCijcc 

F '" gaseous crnuont flow rate at tha monitor. in cctsac {Table 4.1) 

(eq 4 .2) 

P, "" pathway dose parametar, In mrcmfyr per pCijm3 lor the Inhalation pathway from 
Table 4.6. The dose factors are based on the actual Individual organ and most 
rastrictive age group (child) (NUREG-0133). 

NOTE 

Appendix A contains P, calculational methodology. 

1500 "' annual dose rate limit to any organ from particulates and radlolodines and 
radlonuclldcs (other than noble gasas) with half lives greater than eight days In 
mremfyr. 

Ov = hlghast sector annual average gasaous dispersion factor fl../0 or D/0) at or bayond 
tha unrestricted araa boundary from Table 4.4 for raleases from the station vent and 
Table 4.5 ror all othar releases. X/0 Is used ror tho inhalation pathway. Maximum 
values of X/0 ~rcsently used are 7. 17E·7 scctm3 for station vent, at sector SE, and 
1. t6E·5 scc/ m ror all other releases, at sectors Nand WNW. 

The set point concentration Is further reduced such that concentration contribU1ions from multiple 
release points would not combine to exceed Tech Spec. limits. 

The set point concentration Is converted to set point scale units on each radiation monitor using 
appropriate calibration factors. 

This section of the ODCM is implernentoo by tho Radiation Monitor Systems Set Points procedure 
and the procedure for Releasing Radioactive Gaseous W;~ste . 
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4.3 TMI-2 Gaseous Radiation Monitor Set Points 

TMI·2 Gaseous Radiation Monitors have their set points described In TMI Plant Procedure 1101·2.1. I 
Figure 4.5 provides a gaseop-: ~''fluent release pathway diagram. Table 4.2 provides TMI-2 Radiation · 
Monitor Data 

These set points are set in accordance with t':e Controls delineated In Part II of this ODCM. 
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4.4 TMI-t Gase<>Us Effluent Release Points and Gaseous Radiation Monitor Data 

TMI-1 has eleven (11) required effluent gaseous radiation mon~ors. These are RM·A4, RM·AS. 
AM·At5, AM·A6, AM·A7, RM·A8. RM-A9, RM·A14. ALC-RMI·18, WHP·RIT-1 , and ALM-AM·1. These 
gaseous release points, radiation monitors, and sample points are shown In Table 4.1. 

4.4.1 RM·M/RM-A6 Fuel Handling and Auxiliary Bu~dlng Exhaust 

RM·M is the particulate, radioiodine and gaseous radiation monitor lor the TMI-1 Fuel 
Handling Building VenWatlon (see Figures 4.1 and 4.2). RM-A6 is the particulate, 
rarlloiodlne, and gaseous radiation monitor lor tho TMI-1 AuxUiary Building VentUatlon (see 
Figures 4.1 and 4.2). High alarms on RM-A4 or RM·A6 noble gas channels willln~iate 
shutdown of the related building ventilation air supply system. These two radiation monitors 
concurrently will satisfy wqulrcments lor the Station Vent release point In place of RM·A8. 

4.4.2 RM-A8 Station Ventilation Exhaust 

RM-AS Is tho particulate, radioiodine and gaseous radiation monitor lor tho TMI·1 Station 
Ventaatlon (sec Figures 4.1 and 4.2). This in plant ernucnt radiation monitor also has an 
associate-d sampling panel with sampling lines located before the sample filters. High alarm 
on RM-Aa noble gas low channel will Initiate shutdown of tho Station Ventilation air supply 
systems. (Tho Fuel Handling and Auxiliary BuUdlng Ventilation). This radlalion monitor 
satisfies requirements lor tho Station Vent release point in place of RM·A4 and RM·A6. 

4.4.3 RM-AS/RM-A15 Condenser 011 Gas Exhaust 

RM·AS Is the gaseous radiation monitor for tho Tt-11 ·1 Condenser 011 Gas exhaust (see 
Figures 4.1 and 4.4). RM·A15 Is the back up gaseous radialion monitor for the TMI·1 
Condenser Off Gas exhaust (sec Figures 4.1 and 4.4). High alarms on RM·AS low channel 
or RM-AtS noble gas channels will initiate the MAP-S Radioiodine Processor Station. These 
two radiation monitors together satisfy requirements lor the Condenser Off Gas release 
point. 

4 tl.-1 RM-A7 Waste Gas DecaY. Tank Exhm1st 

AM-A7 Is thc gaseous radiation monitor lor the TMI· t Waste Gas Decay tanks (see 
Flg~ros 4 1 and 4.2). This In plant effluent radiation monitor also has an associated 
sampling P<1nel. High alarm on RM-A7 noble gas channel will initiate shutdown of tho Waste 
Gas Decay Tank release In progress. This radiation mon~or satisfies requirements for b;ltch 
gaseous releases to the Station Vent release point. 

4 4.5 AM NJ Reactor Building Purge Exhaust 

AM-A9 is tho P<1rticuJale, radioiodine and gaseous radiation monitor lor the TMI·t Reactor 
Building Purge system (sec Figures 4.1 and 4.3). This In plant effluent radiation monitor also 
has an associated sampling panel with sampling lines located before tho sample Inters. 
High alarm on RM·A9 noble gas low channel will Initiate shutdown of the Reactor Building 
Purge System. This radiation monitor satisfies requirements lor the At'actor Building Purge 
System release point. 
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4.4.6 AM-A14 ESF FHB Ventilation System 

RM·At4 is the gaseous radiation monitor ror the TMI-1 Emergency Safeguards Features 
(ESF) Fuel Handling Building Exhaust system (see Figures 4.1 and 4.2). This in plant 
ctnuent radiation monitor also has an associated sampling panel with sampling lines located 
bcforo tho sampler mters. High alarm on RM-At 4 noblo gas channel will initiate shutdown of 
tho ESF Fuel Handling Building Exhaust System. This radiation monitor satisfies 
requirements for the ESF Fuel Handling Building Exhaust System release point. 

4.4 7 ALC-RMl-18 Chemica, Cleaning Facility {CCF} Ventilation Exhaust 

ALC·RMI-t81s an Ebcr1inc PING particulate. radioiodine, and gaseous radiation monitor for 
the Chemical Cleaning building exhaust. Presently, the radioiodine channt.>l Is not in use. 
This monitor is located in the Chemical Cleaning bunding on the ground noor. and has an 
assoclat<.>d sample panel. Sampling for particulate activity Is pcrlorml'd off of the mooitor 

4.4 8 WHP-RiT· t Waste Handling and Packaging FacMy (WHPF} Exh<::Jst 

WHP-RtT-1 is an Ebcrlino AMS-3 particulate radiation monitor lor tho TMI VVHPF. The 
monitor Is located In tho Mochanical Equipment Room in the WHPF. San1pling for 
particulate activity Is performed off of the monitor. A high alarm will Initiate shutdown of the 
ventilation air exhaust system. 

•1.4.9 ALM-RM-1 Respirator Ocaning and Laundry Mainten.1nce {RLM) FacUit_y 

RLM·RM·1 Is an Ebor1ine AMS-3 panlculaie radiation monitor for the lMI RLM Facility. The 
monitor is located in the Mechanical Equipment Room In tho RLM. Sampling for particulate 
activity Is perlormed off of the monitor 
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4.5 TMI·2 Gaseous Effluent Release Points and Gaseous Radiation Monitor Data 

TM1·2 has three (3) regulatory required gaseous effluent radiation monitors. These are HP·R·2t9. 
HP·R·2l9A and HP·R·225. These gaseous release points. radiation monitors. and sample points arc 
shown in Table 4.2, and various gaseous effluent pathways are depicted In Figure 4.5. 

4.5. t HP-R-219 Station Ventilation Exhaust 

HP-R-2\9 Is a Vlctoreen particulate and gaseous radiation monitor lor the TMI·2 ventilation 
elthaust This In-plant effluent radiation monitor Is located in tho TMI·2 Auxiliary Building 328 
loot elevation and has an associated sample panel. A high alarm will Initiate shutdown of 
tile vent~ation air supply systems. 

4.5.2 HP-R·219A Station Ventilation Exhaust 

HP·R·219A Is a Victorecn particulate and gaseous radiation monitor lor the TMI·2 ventilation 
exhaust. This fn.plant emuent radiation monitor Is located In the TMI·2 Auxiliary Building 
328 loot elevation. A high alarm will initiate shutdown of tho ventilation air supply systems. 

4.5.3 HP-R-225 Reactor Building Purge Air Exhaust Duct "A" 

HP·R·225 is a Victoreen particulate and gaseous radiation monitor lor the TMI·2 Reactor 
Building Purge Air Exhaust System. This in·plant effluent radiation monitor is located in the 
n.11-2 Auxiliary Building 328' elevation area. A high alarm will initiate a shutdown of the 
TMI·2 Reactor Building Purge Exhaust System by tripping supply and exhaust dampers and 
actuating the recirculation mode. 
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4 6 Control of Gaseous Effluent Releases 

TMI gaseous ellluent combined releases are controlled (per TMI·1 Tech. Spec. Section 3.22.2.1 and 
ODCM Part II lor TPAI·2) by efnuent sampling and radiation monitor set points. These measures 
assure that releases from the various vents do not combine to produce dose rates at the site 
boundary exceeding the most restrictive of 500 mrem per year to the total body or 3000 mrem per 
year to the skin. and 1500 mrem per year to the thyroid. This is done by restricting simultaneous 
releases and by limiting the dose rates that may be contributed by tho various vents at any lime. 
Tho various vent radiation monitor set points are each based on fractions of the above limits and do 
not exceed the above limits wh'ln summed together. These effluent radiation monitor set points are 
calculated using the methodology described in equations 4.1.1, or 4.1.2 and 4.2. The actual set 
points are then listed in TMI·1 Operations Procedure 1101·2..1. 

The mclioactive content of each batch of gaseous waste Is determined prior to release by sampling 
and analyses In accordance with Tt.11 ·1 Tech. Spec. Table 4 22·2 and OOCM Part II lor TMI·2. The 
results of pre·releaso analyses are used with the calculational methods in Sections 4.1 and 4 2 to 
assure that the dose rates at the site boundary are maintained below the limits In TP.11·1 Tech. Spec. 
Section 3 22.2.1 and OOCM Part II for TMI-2. 

Post·release analyses of samples composited from batch and continuous releases are performed In 
accordance with TMI·1 Tech. Spec. Table 4.22·2 and ODCM Part II lor TMI·2. The results of the 
analyses aro used to assure that the dose rates at the site boundary arc maintained within the limits 
of TMI·t Tech. Spec. Section 3.22.2.1 and ODCM Part II fOf Tt.11·2. 
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TMI-1 Gaseous Release Point and Gaseous Radiation Monitor Data 

(F) RADIATION RADIATION RADIATION RELEASE 

Gf\SEOUS EXHAUST MONITOR MONITOR MONITOR TERMINATION 
1\.\0IATIQrl GASEOUS FLOWCFM SENSITMTY SENSITIVITY SENSITIVITY INTERLOCK 
MONITOR RELEASE (FLOW (CPMJMIN/ pCI{ cc t (CPMf MIN/pClf tc) (CPMf pCl/ cc) (YES/ NO) 

IDETECTOAI LOCATIOtl POINT RECORDER) PARTICUlATE IODINE GAS VAlVES 

YES 
Ali-E·10 

F~oel Hand AH-0.120 
306' Elor.atoOn euoldong 0.50,000 t30E10 122E9 396E7 AH-0.121 

RM·t\4 ~.u <tllary Bldg. [ohau'i tfR·149J 1St·90) 11·131) !Xe·l33) AH-0.122 

Au<tli.oty 
300· £:le·1a!•on Duold.ng ().100.000 1.30E10 122E9 396E7 YES 

RI.!:.S Au ••l·ary Bldg E•hluSI (fR-150) (St·90) (~131) (Xe·133) AH·E· Il 

YES 
WDG·V47 
AH·E·TO 
AH·E· Il 

n/,'A 8/? Otdg. Statts MAP·5 
r.ear ewsr St•IJon ().150,000 1 roE•o 130E9 369E7 R.ed10;odine 

flP,1·A8 E•haust Vent (fR·151) !St·90) j1.131) (Ye-133) Sampler 

400E7 YES 
322 Ele¥a~cn Condenser (Xe·133) Statts t.IAP·5 
Sec.,nd Aoor Olt G.os ().200 8 70E7 R.edtOtod•ne 

f'M·A5 T utbone Bldg C.. Must FA·IIIJ ··-· - (Kt.a!i) Sampler 

J25E7 YES 
3?2' (le,ahOn Contlen~r (Xe-133) StatU MAP·5 
Sfocond Floor OltGn ().20() 9.11E7 R.ediOtodone 

R'.4A15 TutOolle Bldg unaust FA-1113 ·- - (Kt-85) Sampler 

Wa~te Gn 
306' EI•Na!•on Dee.~ hr.~s ().tO 4 OOE5 YES 

RMA7 t\u"h~ry Bldg (A.B.C) FR· I23 
.. _ - (Xe·l33) WOG·V47 

YES 
AH·V·IA/B/C/ 0 

fleactor WOCH34/S35 
l!uold.ng 0.150000 Starts W.AP·S 

R'IAII. 9 illdg Purge f'R 9t!J/ 1 BOEIO I 40E9 396E7 Rad<Otodlne 
rw.~ tJ~at 0\',ST bhaust FR t48 t5r·OOJ {~131) (Xe ·l33) Sam pitt 

331 Eltv3loOn 
esr r11e !:SF Fuel 1 CSE7 
Oul••cJe IIJ•dlong (Xe·133) NO 
Ch•tn Buoldong 07000 4 21E7 l.l•nual 

RMA" Mtl t.on Bldg, f <h~uSI fR·11Q.IAI B ·- - (1<1·85) ll.cloOn2 
!::::-.: =~-- --
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Aevls.on No. 

7 

TMI·1 Gaseous Release Point and Gaseous Radiation Monitor Data 

(Fl R.AOIATION IW>-.ATION RADIATION RELEASE 
GASEOUS EXHAUST MONITOR MO~IITOR MONITOR TERMINATION 
RADIATION GASEOUS FlOWCFM SENSITMTY SENSITMTY SENSITMTY INTERlOCK 
MONITOR RElEASE (FlO'o\1 (CPM/ MIN/IfO/ r:c) (CPM/ MtN{pCl/ <X:) (CPM/,C./ «1 (YES/ NOI 

(DETECTOR) LOCATION POINT RECORDER! PARTICU~TE IODINE GAS VALVES 

Cnem:cal CCB 
Cleaning Bldg &"-uSI I 40E5 CPM' ,C. 206E7 

AlCI\I.'i-18 ~· f!&valoon S~ttm 8000 (SR·90) - [l(R.SS) NONE 

O'IIIPF 
MM:h~~·cal \'IIIPF YES 
Equip•oe'll &"-ull WHPF 

WHDRlT·I Room S~lem 7.500 3 l3JE10 - - \'enM.-~on Tr'P'-

RU.I· 
Mechan1ca: 
€Quipmen: RlM (ahau~t 

Rl.l.! A.'.! I Room S~ltm 900 3 33E10 - - NONE 
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TABLE 4.2 

Number 

661 0-PLN-4200.01 
Revision No. 

7 

TMI-2 Gaseous Release Point and Gaseous Radiation Monitor Data 

RADIATION RADIATION RADIATION 
MONITOR MONITOR MONITOR RELEASE 

GASEOUS SENSITMTY SENSITMTY SENSITMTY TERMINATION 
RADIATION GASEOUS EXHAUST (CPMf MIN/pC/t() (CI'M/MINfpCifcc) (CPM/pCi/«) INTERLOCK 
MONITOR RELEASE FLOW PARTICULATE BETA IODINE BETA GAS (YES/ NO) 

!DETECTOR) lOCATION POINT CFM SCINTILLATOR SCINTillATOR Nal DETECTOR VALVES 

YES 
T11ps 

AH-E·23A/B, 
9A/B. 7Af8 

Closes 
O.S128A/O 

328' EJ~Ja!lon Statoon 0.5129A 
A•mhary Vent 1 514E11 781E7 Opens 

HP·R-219 Buola.ng F..Allau~t 140,000 tSr90) - (KR-65) 051290 

378' e:e.atoon YES 
A.tmllary St~t.on Vent I 514E11 781E7 Sarne as 

tlP·R-219.\ BUJidong E.th~utt 140.000 (5R·90) ·- (KR·85) HP·k·219 

F'.eattot YES 
Oldg Pur:;e Closes 0.5129A. 

328' EtP ,at.on E.thaust I St4Etl 78tE7 5128A/ D. 
HP R·225 F<u "''MY !lu~dong Ol.oC1'A' 25000 (SR·90) - {t<R-85) OPENS 0·51290 
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TABLE 4.3 

Dose Factors for Noble Gases and Daughters• 

Gamma Beta 
Total Body Skin Dose Gamma Air 

Dose Factor(at Factor(b) Dose Factor 
K, l. M, 

Radio· (mremfyr per (mrem/yr per (mrad/yr per 
nuclide ~i/m') ~i/rrr) ~f/m~ 

Kr-83m 7.56E.02 .. ·- 1.93E+Ot 

Kr-85m t.17E i 03 1.46E+03 1.23E-+03 

Kr-85 1 .s1e~ot 1.34E+03 1.72E+01 

Kr-87 5.92E • 03 9.7JE +03 6.17E+03 

Kr-88 1.47E+04 2 37i: + 03 1.52E i 04 

Kr-89 1.66E+04 1 01E+04 1.73E+04 

Kr-90 1 56E+04 7.29E+03 1.63E+04 

Xe-131m 9.15Ei01 4.76E+02 1.56E +02 

Xe-133m 2.51E +02 9.94E • 02 3.27E+02 

Xe-133 2.94E +02 3.06E +02 3.53E +02 

Xe-135m 3. t2E t 03 7.11E+02 3.36E +03 

Xe-135 1.81E • 03 1.86E +03 1.92E•03 

Xe-137 1.42E -+ 03 1.22E•04 1.51E +03 

t 
Xe-138 8 83E +03 4.13E •03 9.21E+ 03 

Ar-41 8 84E +03 2 69E+03 9 30E +03 

Number 

661 D-PLN-4200.01 

3 

Beta Alr 
Dose Factor 

N, 
(mrad/yr per 
~lfm') 

2.88E+02 

1.97E+03 

1.95E+03 

1.03E+04 

2.93E+03 

1.06Et04 

7.83E+03 

t .11E+03 

1.48E+03 

1.05E+03 

7.39E+02 

2.46E+03 

1.27E+04 

4.75E+03 

3.28E+03 

•Dose l<1ctors are for immersion exposure in untlorm semi· infinite cloud of noble gas radionuclides that may be 
dctcctro lngaseous clnuents Dose factor values are taken from Regulatory Guide 1.109 (Rev. 1), Table B-1 . 

• •7.56E.02 0 7 56 X 10'2 

(a) Total body dose factor for garnma penetration depth of 5 em into the body. 

(b) Skin dose factor at a tissue depth or tissue density thickness of 7 mgf cm' 
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TABLE 4.4 

Numbet 

661 0-PLN-4200.01 
Revision No. 

3 

Atmospheric Dispersion Factors lor Three Mile Island 
• STATION VENT 
• SECTOR AVERAGE X/ 0 (IN SECj Ml) 

SECTOR 610 2413 4022 

N I 18E.{l7 532E.{l7 2.95E.{l7 

NNE 1 70E.{l7 7.17E.{l7 3.45E.()7 

NE 1 12E.07 1 75E.07 3 26E.{l7 

ENE 1 09E.{l7 2.1JE.{l7 2.67E.{l7 

E 2 31E.{l7 1.71E.()7 1 52E.{l7 

ESE 3 50E.{l7 2.12£.{)7 2 50E.{l7 

SE 419!:.()7 3 79E.OI 2.53£.{)7 

SSE 2 90E.07 3'32E.{l7 2 55E.{l7 

s I 87£.{)7 6·HEC8 216E.{l7 

ssw 6t3E-o8 4 16£.()8 1 56£.{)7 

SW 5 76E-o8 1 14E.{l7 1 70E.{l7 

W~l 8 52E.()B 3 75E.{l7 2.14E.07 

VI 1 15E.{l7 580E.()7 2 88E.{l7 

VM'I 1 4tE.{l7 6 28E.{l7 3 30E.{l7 

rNI 1 42E.{l7 5 67E.{l7 317E.{l7 

tiNW 1 OOE-{)7 5 77E.{l7 318E.{l7 

• STATION VENT 
• SECTOR AVEP.\GE Dj O (IN M·:>) 

SECTOR 610 2413 4022 

N 2 51E.OO 8 72E·t0 4 84E·10 

NNE 3A9E09 1 98E.OO 9 54E· 10 

NE 2 sae.oo 6 70E·10 9 13E· 10 

ENE 215E.OO 5 85E· IO 5 54E·1 0 

E 5 54E.Q9 1 23E.c9 6 .11E·10 

ESE 917E.OO 2 OSE.OO t 51E.c9 

SE t 22E.()8 2 88E.OO 1 84E.Q9 

SSE 150E09 1 62E.Q9 t 08E.o9 

s 3 86E.c9 6 53E·10 6 27E· 10 

ssw 1 13E.Q9 ? 94E·IO 4.19E·10 

sw 1 19E.OO 3 84E·10 4 96E·10 

WSW I 77E.OO 8 31E·IO 6 4~E·10 

w 2 41E-09 1 ZiE.OO 681E· 10 -· 
Wtfl'l 3 20E.c9 1 39E.OO 773E·10 

~NI J ?5E-09 1 ?JE.OO 739E·10 

W<fN I 'l8E.OO 9 ~E- t0 5 7tE· 10 

5631 

I 93E.{l7 

200E.{l7 

180£.{)7 

153E.07 

1.49E.{l7 

1.48E.{l7 

1.55E.{l7 

1.49E.{l7 

1 30E.{l7 

1 OJE-{)7 

1 05E.{l7 

126E.{l7 

163E.{l7 

2 19E.{l7 

1 QJE.07 

180E.{l7 

5631 

2 .98E·10 

.t 99E·10 

4 91E·10 

3 06E·10 

4 59E·10 

8 66E·10 

1 02E.Q9 

5 89E·10 

3 59E·10 

2 53E· 10 

280E·10 

3 50E·10 

3 65E·10 

591E·10 

422E·t0 

305E· 10 

DISTANCE 
(IN METERS) 

7240 

139£.{)7 

1.39E.()7 

121E.07 

I 05E.{l7 

1 06E.07 

948E-o8 

I 11E.()7 

1.11E.{l7 

8 65E.o<! 

6 81E.()B 

6 9JE.()8 

7.74E.OS 

1 t8E.{l7 

I 48£.{)7 

130£.()7 

127E.07 

DISTANCE 
(IN tiETERS) 

7240 

2 50E·10 

3 38E·10 

2.97E· 10 

2 08E·10 

363E·10 

5 11E·10 

6 85E·10 

4 49E·10 

2 32E·10 

1 S6E·10 

170E·10 

199E·10 

2 9GE·10 

l&E·IO 

:> 77E· l0 

2?JE·10 

DATA FROM 1/ 11 78 THHOUGH 12, 31/ 116 USED IN CALCULATIONS 

460 

SEASON • ANNUAl. 

12067 24135 40225 56315 72~ 

552E~ 1.91£.()8 502E.Q9 I 88E.()9 1.09E.Q9 

5 saE.oa 1.70E.oa 4.77E.o9 1 98E.Q9 969E· IO 

5 ooe.oa 1.67E.Q8 4.67E.o9 U5E.Q9 9.93E· IO 

4 31E-o8 1.42£.()8 4.42E.Q9 1.59E.Q9 8 &4E·IO 

4 63E-oB 1.52E.oa 5.19E.o9 2.48E.Q9 1.50E.Q9 

3 98E-o8 1 50F..()8 592E.o9 2.92E.Q9 1.93E.o9 

4 82£.()8 I 81E.Q8 6 84E.Q9 3.30E.Q9 2.22E.Q9 

5 02E.OS 1.98E.Q8 6.97£.()9 2.94E.Q9 1.70E.Q9 

4 09E.OS 1.40£.()8 4.96E.Q9 1.99E.Q9 1.04E.o9 

2 72E-o8 9.74E.OO 301E.o9 1.50£.()9 8 23E·10 

2 51E-o8 9 .34E.Q9 2.72E.Q9 1.33E.Q9 8 33E·10 

3 08£.()8 1.02E.Q8 3 :!8E.Q9 1.39E.Q9 9 .69E·10 

5 23E-oB 1.72E.Q8 5 06E.Q9 1.98E.Q9 1.2SE.Q9 

5 68£.()8 1.95E.Q8 6.32E.Q9 2 .16E-o9 1.34E.Q9 

567E-oB 2 06E.()8 5.90E.Q9 2 .7CE.Q9 1.4SE.c9 

5 20E.()8 1.ne.oa 4 82E.Q9 2.01E.Q9 1 22E.Q9 

SEASON • ANNUAl. 

12067 24135 40225 56315 72405 

857E·11 2.51E· 11 4.98E·12 1.57E·12 7 84E·13 

1.10E·10 2 89E·11 6 06E·12 2.10E· 12 889E· 13 

I 04E·10 2 87E·11 601E·12 1.99E·12 923E·13 

8 30E·11 2 32E·11 5.41E·12 1.63E·12 7&4E·13 

134E·10 366E· 11 9 .44E·12 3 .77E·12 1.97E· 12 

1 82E·10 577E·11 1.72E·11 7.07E·12 4 07E·12 

260E·10 830E· 11 2 34E·II 9 42E·12 551E·12 

187E·IO 6.16E·11 1 61E·II 567E·12 283E·12 

1 06E·10 3 OSE·Il 8 .10E·12 2.73E·12 123E·12 

5.38E·11 168E·11 3 .91E·12 164E·12 7 84E·13 

524E· 11 1.65E·11 3 62E·12 1.49E·12 e 12E·13 

573E·11 1.89E·II 4 58E·12 1.63E·12 990E· 13 

1.12E·10 3 11E· II 6 90E·12 2.26E·12 1.25E· 12 

I 19E·10 3 43E·II 8 36E·12 2 39E·12 129E 12 -
t UE·10 7 28E·11 761E·12 2.92E·12 1.36E· 12 

a 21E·11 2 41E·11 4 93E·12 1 .7~E·12 903E·13 

JUte 
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TABLE 4.5 

Number 

661 O·PLN-4200.01 

3 

Atmospheric Dispersion Factors for Three Mile Island 
• GROUND RELEASE 
• SECTOR AVERAGE X/ 0 (IN SEC/M3) 

SECTOR 610 2413 

N 1 1GE~5 I 13E.()6 

NNE 108E~ 1.10E.o6 

NE 7 02£.()6 981E~7 

ENE 714£.()6 9 64£.()7 

E 8 49£.()6 1 09E.()6 

ESE 691(.()6 902E~7 

SE 6 70£.()6 9 OGE~7 

SSE 7 26E.()6 9~E~7 

s 8 70E06 908E~7 

ssw 6 05£.()6 701E~7 

SW 571E~7 

WSW 8 00£.00 702E.07 

w 102£~ I 07£.()6 

1 16E.Q5 I 13£.00 

1 .13E~ 1 06E.OO 

NNW 1 08E.()5 104£06 

• GROUND RELEASE 
• SECTOR AVEAAGE D/ 0 (IN M·2) 

SECTOR 610 2413 

N 2 30E<.8 1 88E.()9 

NNE 2 G6E.oa 2.2!iE.()!I 

NE t75E~ 2 00£.()9 

ENE 1 68E.Q8 

E 2 99£.()9 

t:SE 

SE 412E~ 4 5SE.OO 

SSE 3121:~ 3 231:.()9 

s 2 21£.()9 

ssw 1 45£-0e t JOE-()9 

sw 142E~ 1 10E.OO 

WSW 201(.()8 141(.()1) 

w 216£.()9 

WNIV 2 88E-()6 2 30£.()9 

N\'1 2 78(.()8 2 15E 09 

NNW 2 17E-Oll I 7!>E.()9 

S631 

594E~7 3 80E.C7 

566E~7 3 41E~7 

5 42£~7 3.17E~7 

4 92E.()7 285£~7 

548E~7 291E~7 

4 49E~7 257E~7 

4 53E.07 281E~7 

491E~7 287E~7 

399E~7 241E~7 

275E~7 1 86E~7 

286E~7 181£~7 

215£.()7 

530E~7 3 02E.()7 

5 58£.(17 367£~7 

!> 70£.()7 353£~7 

572E~7 3 27E.(I7 

S631 

893E·10 4 82E·10 

5 42E·10 

1 01£.()9 5 04E·10 

8 65E-10 4 28E-10 

t 39£.()9 6 34£-10 

1 77£.()9 8 79£-10 

213£.()9 1.15€.()9 

1 S9E.()9 8 OOE-10 

907E-10 475€·10 

4 80E·10 282€-10 

5 15E-10 2 82E·10 

68:!£-10 3 54E·10 

1 00E.()9 4 91£-10 

1 I ;.IE09 593£·10 

5 seE- tO 

8 75E-10 4 2tE-10 

OtSTANCE 
(IN METERS) 

72~ 

238E~7 

2.38E~7 

2. 10£~7 

1 97E~7 

1 87E~7 

167E~7 

20JE~7 

208£~7 

161E~7 

122E~7 

I 34E~7 

205£~7 

253E~7 

2 40E.(I7 

2 22E.()7 

OtSTANCE 
(ltl METERS) 

7240 

270E· 10 

3 38E·10 

2 98E-10 

265E· IO 

367E-t0 

515£· 10 

750E·IO 

520E·10 

286£·10 

170E-l0 

I 71E-10 

2001:·10 

301E-10 

367E· 10 

3 41E-10 

2 STE-10 

0 -'\TA FP0 0..1 1/ 1/78 Tt t110UGH 12, 31 / 66 USED IN C\I.CUlATIONS 

470 

12067 24135 56315 72405 

974£~ 345E~ 9 28E.()9 3 52E.()9 2 05£-()'J 

3 .11E.Q8 3 .74E.()9 

901E~ 3 .10E.Q8 8 87E.()9 3 54E.o9 1.91E.o9 

7 82E.Q8 3 04E.o9 

2 82£.()8 9 BSE-09 4 .75E.o9 2 87E.()9 

720E.Q8 2 77E.Q8 1 .12~ 5 54E-{)9 3 68£.()9 

894E~ 333E~ 1.28E.Q8 6.19E-OII 4 18E.()9 

9.18£.()8 3 72E.Q8 1 32E.OS 562E.()9 

731E..Qa 2 57E.Q8 3.74£-{)9 1 95E.()9 

5 06E.Q8 1 82£.()8 5 71E.()9 2 87E.()9 1.58E.()9 

450£~ · 1.72E.Q8 512E.Q9 1 59£-{)9 

550£~ 1.87£.()8 612E-{)9 2.62E.()9 1.83E.()9 

931E~ 315E.Q8 9 48£.()9 3 74E-{)9 2.38E.()9 

IOOE-07 3 S6E.Q8 1 18£~ 4 07E.()9 2.54E.Q9 

I 02E~7 3 82E.OS 1. ttE.Q8 5. 14E-{)9 2.78E.()9 

9 06E.Q8 8 89E.()9 3.75E.o9 2.29E.o9 

SEASON • ANNUAl 

12067 24135 56315 72405 

896E·11 2.53E·tt 4.98E·12 1.57E-12 7.8-4E-13 

1.10E·10 606E·12 2.10E·12 889E·13 

1 04E·10 2 88E·11 601E·12 199E-12 923E-13 

8 57E-11 2 33E·11 541E· t2 163€·12 7 6AE·13 

t35E·10 3 68E-11 9 42E-12 3.77E-12 1.97E-12 

183E·10 5 78E·11 1.71£·11 7.06£·12 4.061:-12 

2 72E-10 831E·11 2 34£·11 942£-12 5 50E-12 

188E·10 6.18£·11 161£·11 566£-12 2.83£·12 

1 07E·10 3 06£-11 8.10E-12 2.73E-12 123£-12 

5.11E·11 1 69E·11 391E·12 1 6AE·12 7.8-4£·13 

5 24E-11 I 65E-11 362£-12 1 49E·12 8 12£·13 

676E·11 I 89E·11 458£-12 I 63E·12 990E·13 

1.12E-10 311E 11 6.90£-12 227E·12 1~E-12 

1,19E·10 3 43E·11 836E·IZ 2 39E·12 1 29E·12 

I 19E-10 3 !>7E·11 761£-12 292E-12 1 36£-12 

855(-11 2 421:·11 4 93E·12 172E-12 903f·13 
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CRITICAL 
NUCLIDE ORGAN 

H·a·· TOTAl. BODY 
C·14 BONE 
NA·24 TOTAL eODY 
P-32 BONE 
CA-51 LUNG 
MN-54 LUNG 
MN·SG GI·LU 
FE·SS LUNG 
FE-59 LUNG 
C0-58 LUNG 
C0-60 LUNG 
Nl-63 BONE 
Nl-65 GI·LU 
CU-64 GI-LU 
ZN-65 LUNG 
ZN·69 GI·LU 
BA-83 TOTAL BODY 
BA-84 TOTAL BODY 
BA·85 TOTAL BODY 
RB-86 LIVER 
RB·88 LIVER 
RB-09 LIVER 
SR-89 LUNG 
SA-90 BONE 
Sn-91 GJ.w 
SA·92 GI·LLI 
Y·90 GI·W 
Y·91M LUNG 
Y-91 LUNG 
Y-92 GI-LU 
Y·93 GI-LU 
ZA-95 LUNG 
ZR-97 GI-LlJ 
NB-95 LUNG 
M0-99 LUNG 
TC-99M GI·LU 
TC-101 LUNG 

TABLE 4.6 

Dose Parameters for Radlolodlnes and Radioactive 
Particulate In Gaseous Effluents• 

ORGAN CRITICAL 
FACTOR PI• .. NUCLIDE ORGAN 

3.04E.07 1.12E+03 AU·I03 LUNG 
9.70E.o6 3.59E +04 RU-105 GI-LU 
4.35E-06 1.61E +04 RU-106 LUNG 
7.04E.04 2.60E+06 AG·110M LUNG 
4.59E.06 1.70E t04 TE·125M LUNG 
4.26E.04 1.58E+ 06 SB-125 LUNG 
3.33E.05 1.23Et05 TE·127M LUNG 
3.00E.OS 1.11E+05 TE-127 GI-LU 
3.43E.04 1.27E +06 TE·129M LUNG 
2.99E-04 1.11E+06 TE-129 Gl·LLI 
1.91E.03 7.07E +06 TE·131M GI·LLI 
2.22E.04 8.21E+OS TE·131 LUNG 
2.27E.05 8.40E+04 TE-132 LUNG 
9.92E.06 3.67E+ 04 1·130 TYHROID 
2.69E-04 9.95E t 05 1-131 THYROID 
2.75E.06 1.02E +04 1-132 THYROID 
1.28E.07 4.74E+02 1·133 THYROID 
1.48E.07 5.48E t 02 1·134 THYROID 
6.84E.Q9 2.53E~ot 1-135 THYROID 
5.36E.OS 1.98E +OS CS· t34 LIVER 
1.52E.07 5.62E+02 CS-136 LIVER 
9.33E·08 3.4SE +02 CS-137 BONE 
S.89E.()4 2.16E +06 CS-138 UVEA 
2.73E.02 1.01E+08 BA-139 GI·LLI 
4.70E·05 1.74E +OS BA-140 LUNG 
6.S5E.OS 2.42E +05 BA-141 LUNG 
7.24E·OS 2.68E + OS BA-142 LUNG 
7.00E.07 2.81E + 03 LA-140 GI·LU 
7.10E-04 2.63E t 06 LA-142 GI·LLI 
6.46E.OS 2.39E +OS CE-141 LUNG 
t .OSE.04 3.89E •OS CE-143 GI-W 
6.03E-04 . 2.23E +06 CE-144 LUNG 
9.49E-05 3.51E+OS PR-143 LUNG 
1.66E.04 6.14E +05 PR-144 LUNG 
3.66E-05 1.35E +05 ND-147 LUNG 
1 30E.06 4.81E +03 W-187 GI·LU 
1.58E-07 5.85E +02 NP-239 GI·LLI 

Number 

6610-PLN-4200.01 
Revision No. 

3 

ORGAN 
FACTOR PI•** 

1.79E.04 6.62Et05 
2.69E.05 9.95Et04 
3.87E.Q3 1.43E +07 
1.48E.03 5.48E+06 
1.29E.04 4.nE+05 
6.27E.04 2.32Et06 
4.00E.04 1.48E +06 
1.52E.05 5.62E+04 
4.76E.04 1.76E+06 
6.89E.06 2.55E+04 
8.32E.05 3.08E+05 
5.55E.07 2.05E+03 
1.02E-04 3.nE+os 
4.99E.04 1.85E+06 
4.39E.03 1.62E+07 
5.23E·OS 1.94E+05 
1.04E.03 3.85E +06 
1.37E.05 5.07E+04 
2.14E.04 7.92E +05 
2.74E.04 1.01E+06 
4.62E.OS 1.71E +05 
2.45E.04 9.07E+OS 
2.27E.07 8.40E+02 
1.S6E.OS 5.nE+04 
4.71E-04 1.74E+06 
7.89E.07 2.92E+03 
4.44E.07 1.64E+03 
6.10E-05 2.26Et05 
2.05E-05 7.59E +04 
1.47E.04 5.44E+OS 
3.44E.OS 1.27Et05 
3.23E.03 1.20E +07 
t .t7E-04 4.33E+OS 
4.23E-07 1.57E +03 
8.87E-05 3.28E+05 
2.46E-05 9.10E+04 
t .73E-Os 6.40E+04 . Tho listed doso ramctcrs are for rcid1onuclidcs, ot 1cr Ulan noo1c ases tnat rna t>e CJetectC<I In aseous pa g y g 

.. 

effluents. PI factors include all nonatmospheric pathway transport parameters, tho receptor's usago of 
p;lthway media. and are based on the most restrictive age group (child) critical organ. Additional dose 
parameters for nuclides not included In this Table may bo calculated using tho methodology described In 
NUREG-0133 
Tritium dose factors include an increase of 50% to account for tht! additional amount or this nuclide 
absorbed through the skin. 

• • • rnrcrn j year per pCifm'. 
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FIGURE 4.2 

TMI-1 Auxiliary and Fuel Handling Buildings Effluent Pathways 
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FIGURE 4.3 

TMI-t Reactor Building Effluent Pathway 
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FIGURE 4.4 

TMI-1 Condenser Offgas Effluent Pathway 
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FIGURE 4.5 

TMI-2 Gaseous EHiucnt Pathways 
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5.0 GASEOUS EFFLUENT DOSE ASSESSMENT 

5.1 Gaseous Etflucnts • Instantaneous Release limits 

5.1.1 Noble Gases 

For noble gases. the following Equations apply for total body and skin dose rate at the 
unrestricted area boundary: 

5.1.11 Total Body 

Dose Rate111 = 1: (K1) x (Dv) x (0,) 
I 

(cq 5.1.1.1) 

where: 

Dose Rate1 b = 

Dv c 

0 '= 
I 

Instantaneous total body dose rate limit, at the site boun..'ary, In mremfyr. 

total body dose factor due to gamma emissions lor each ldeo•tified noble 
gas radlonuclide. In mremf yr per pCifm3 from Table 4.3. 

highest sector annual average gaseous dispersion factor (X/0) <•t or 
beyond the unrestricted area boundary, in secfm3, from Table 4.t; for 
station vent releases: and Table 4.5 for all other releases (Conden!ar Off 
Gas, ESF FHB, and ground releases). Maximum values presently In use 
arc 7. 17E· 7 secfm3 at sector NNE for station vent, and 1.16E·5 S! cfm3 

for all other releases, at sectors N and WNW. 

Release rate of radionuclide, I, In pCif sec as determined by s-:..npling and 
analysis. Calculated using the concentration of noble gas radionuclide. I, 
in pCifcc, times tho release pathway flow rate. In cc/sccond. 
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51 .1.2 Skin 

Dose Rate,. = J: (L, + 1.1 M) X (Dv) X (C) 
I 

(eq 5.1.1.2) 

where: 

Dose Rate,. .. in~tantaneous mremjycar skin dose rate limit. at the site boundary, in 
mremjyr. 

L, .. skin dose factor due to beta emissions for each identified noble gas 
;adionuclide, In mremjyr per pCijm' from Table 4.3. 

M, .. air dose factor due to gamma emissions for each identified noble gas 
radion••clldo. In mradj yr per pCI/m' from Table 4.3. 

1 1 = mrem skin dose per mrad air dose. Converts air dose to skin dose. 

0 , .. release rate of radionucllde. I. in pCijsec, as determined by sampling and 
analysis. Calculated using the concentration of noble gas radlonuclide, I. 
in pCijcc, times the release pathway flow rate, In ccjsecond .. 

Dv " highest sector annual average gaseous dlsperslon factor (X/ 0) at or 
beyond the unrestricted area boundary, in secfm'. from Table 4.4 for 
station vent releases: and Table 4.5 for all other releases (Condenser Olf 
Gas. ESF FHB, and ground releases). Maximum valu!ls presently in use 
are 7.17E·7 secjm' at sector NNE for station vent. and 1 .16E·S secjm' for 
all other releases, at sectors N and WNW. 
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5.1 2 lodine-131, lodine-133, Tritium and Rndlonuclldes in Particulate Form, with Hall-Lives Greater 
than 8 Days 

For 1·131. 1-133. Trrtium and Radlonuclldes In Particulate Form. with half-lives greater than 8 
days, tha following equation applies: 

Dose Rate., = 1: (P J (Dv) (OJ 
I 

(cq 5.1.2) 

where: 

Dose Rate., " mremf year organ dose rate 

P, ,. dose parameter for 1-131. 1·133, Tritium and Radlonuclldes In Particulate 
Form, with half-lives greater than 8 days, for the Inhalation pathway, in 
mrem/ yr per pCifm', from Table 4.6. The dose factors are based on the 
critical individual organ and most restrictive age group (child). 

Dv = highest sector annual average gaseous dispersion factor (X/0 or D/ 0) at 
or beyond tho unrestricted area boundary, In sec/m'. from Table 4.4 for 
tho station vent releases and Table 4.5 for all other releases. X/0 Is used 
for the Inhalation pathway. Maximum values of X/0 presently used are 
7.17E-7 sec/ m' for station vent, at sector NNE, and 1.16E-5 sec/m' for all 
other releases. at sectors N and WNW. 

0 , ~ release rate of each radlonuclidc. I, In pCI/sec. Calculated using the 
concentration of each radlonuclide, I, in pCI/cc, limes the release pathway 
flow rate, In cc/second. 
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5.2 Gaseous Elfluents • 10 CFR 50 Appendix I 

5 2.1 Noble Gases 

The air dose In an unrestricted area duo to noble gases released In gaseous effluents from 
the site Is determined using the following expressions: 

Dose r = (3.17E·8) X 1: (MJ x (Dv) x (0 1) 
I 

(eq 52.1) 

and 

Dose 1J = (3.17E·8) x 1: (N.) x (Dv) x (0 1) 
I 

(eq 5 2.2) 

where: 

Dose r = mrad gamma air dose due to gamma emissions from noble gas 
radlonuclides. 

Dose 11 "' mrad beta air do:;e due to beta emissions from noble gas radlonudides. 

M, " air dose factor due to ga;nma emissions for each Identified noble gas 
radionucllde, in mrad/yr per ,A-1/m', from Table 4 3. 

N. " air dose !actor due to beta emissions for each Identified noble gas 
radionuclide, In mrad/yr per pCifm', from Table 4.3. 

Dv = highest sector annual average gaseous dispersion factor, X/0. at or 
beyond the unrestricted area boundary, In sec/m'. Values may be read or 
interpolated from Table 4.4 for releases from the station vent and Table 4.5 
for all other releases. Maximum values of X/0 presently used are 7.17E-7 
scctm' for station vent at sector NNE, and 1.t6E·5 -:.cc/m' for all other 
releases at sectors N or WNW. 

0 release of noble gas radionuclide, I, in pCi, over the specified time period, 
(pCifsecond • seconds) 

3. t 7E-8 - Inverse of the number of seconds in a year. 

NOTE 

If the methodology in this section is used In determining dose to an 
individual. rather than air dose due to noble gases. substitute Kl. from 
Table 4.3. for Ml, and (LI t t 1 M~ for Ni 
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5 2.2 lodine-131, lodine-133, Tritium and Radionuclldes In Particulate Forn ,•,ith Half.LJves Greater 
than 8 Days 

The dose to :tn lnJivldual from 1·131, 1·133, Tritium and Radlonuclldes In Particulate Form 
with half-lives greater than 8 days In gaseous effluents released from the slte to an 
unrestricted area Is determined by solving tho following expression: 

Dose, = I(3.17E·8) x I (RJ (Dv) (OJ (eq 5.2.2) 
I I 

where: 

Dose, = dose to all real pathwdys, p, to organ. o, of an Individual In ago group, a, 
from 1·131, 1·133, Tritium and Radlonuclldes In Particulate Form, with half· 
lives greater than 8 days, in mrem, during any desired time period. 

R, = tho dose factor for each ldentifled radlonuclldo, I, pathway. p, age group, a. 
and organ. o, In mremj yr per pCI/m' for tho Inhalation pathway and m' • 
mremj yr per pCifsec for other pathways, from Tables 5.2to 5.7. 

NOTE 

Since there is minimal or no elemental Iodine released from the 
condenser oH-gas air ejector (see NUREG.0017) all Iodine R, values for 
all pathways. except the Inhalation pathway, aro considered to be zero 
when performing dose calculations for releases from tho condenser 
off.gas air ejector. Only calculate tho dose duo to tho Inhalation 
pathway for condenser off.gas air ejector lodines. 

NOTE 

Tritium, H-3, dose factor Is mremfyear per pCifm' lor all pathways. 

Dv = highest sector annual average gaseous dispersion factor (X/0) at or 
beyond the unrestricted area boundary, In secfm'. for tho Inhalation 
pathw:.~y. and D/ 0 . In m 1• for other pathways. Table 4.4 Is used for station 
vent releases and Table 4.5 lor all other releases. Maximum values of X/0 
presently used are 7.17E· 7 sec;m' lor station vent at sector NNE and 
1.16E·5 secfm' lor all other releases at sectors Nand WNW. Maximum 
values of D/ 0 In m'lor station vent Is 1.22E-8/m' at sector SE, and for 
uround releases, 4.1 ?.E·8/m' for sector SE. 

Dv(H·3) In the case nf H·3 only the X/ O's are used lor all pathways from Table 4.4 
lor Mallon vent releases and Table 4 5 lor all other releases. 

58.0 JUh 



l?j ijJ J Nuclear 
Tone 

TMI Radiological Controls 
Departmental Procedure 

Numt..r 

661 0-PLN-4200.01 
Revision No. 

Of1slte Dose Calculation Manual (ODCM) 3 

0, " release oll·131, 1·133, Tritium and Radio'nuclides, I, In Particulate Form with 
hall-lives greater than 8 days, In pCI, cumulative CNer the specillcd time 
period {pel/ second • seconds). 

3 17E-8 = Inverse ol the number ol seconds in a year. 
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5.3 Gaseous Radioactive System Dose Calculations Once per Month 

TMI·1 Tech. Spec. Section 3.22.2.4 requires that appropriate subsystem of the Gaseous Radwaste 
Treatment System shall be used to reduce the radioactive materials In gaseous waste prior to their 
discharge. When tho monthly projected doses duo to the gaseous effluent releases from the site 
would exceed: 

0.2 mrad to air from gamma radiation; or 
0.4 mrad to air from beta radiation; or 
0 3 mrem to any organ. 

Tho following calculational method is provided for performing this doso proJection. 

At least once per month the gamma air dose, beta air dose and the maximum organ dose for tho 
quarter-to-date will be divided by the number of days into tho quarter and multiplied by 31 . Also, 
this dose proJection shall include tho estimated dose duo to any anticipated unusual release during 
the period lor which the proJection is made. If these proJected doses exceed any of the values listed 
above. appropriate portions of the Gaseous Waste Processing System, as defined In Section 6.2, 
shall be used to reduce radioactivity levels prior to release. 
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5.4 Alternative Dose Calculational Methodologies lor Gaseous Effluents 

As an allornatlvo to tho methods described above. the models lnfor based upon, those presented In 
Regulatory Guide 1.109 (Rev. 1) may be used to make a comprehensive dose assessment Default 
parameter values from Regulatory Guide 1.109 (Rev. 1) ard/or actual site specific data can be used 
where applicable. 

The onsite, on-line computerized system lor tracking gaseous effluent dose uses annual average 
gaseous dispersion factors. As an alternative dose calculational methodology. GPU Nuclear 
calculates doses using an advanced class "A" dispersion model called SEEDS (simplified 
environmental effluent dosimetry system). 

This model incorporates the guidelines and methodology set forth in USNRC Regulatory Guide 
1.109, and uses actual hourly meteorological information matched to the time of releases to more 
accurately assess the dispersion of effluents in tho atmosphere. Combining this assessment of 
dispersion with TMINS effluent data lor each unrt. postulated maximum hypothetical doses to the 
public arc calculated. 
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TABLE 5.2.1 

Pathway Dose Factors, Rl 

AGE GROUP. INFANT PATHWAY: INHALATION 

----------1·---------------------------------------------------------------------
0RGAN DOSE FACTORS; mremjycar per pCI/m' 

NUCLIDE - - --------------------------------------------------------------------
BONE LIVER T.BODY THYROID KIDNEY LUNG GI·LU 

-- -~------ ----------------------------------------------------------------------------H·3 OOOE ~ oo 6.47E +02 6.47E+02 6.47E+02 6.47E+02 6.47E+02 6.47Et02 
C· 14 265E•04 5.31E+03 5.31E+03 5.31E+03 5.31E•03 5.31E+03 5.31E+03 
CR·51 OOOE•OO OOOE+OO 895E +01 5.75E+01 1.32E+01 1.28Et04 3.57E+02 

~.1N·S4 0 OOE t 00 2 53Et 04 4.98E +03 0 OOE+OO 4 98E-+03 1.00Et06 7.06E+03 
FE 55 197E +04 1.17E +04 333E +03 O.OOE +OO OOOE+OO 8.69Et04 1.09E t 03 
FE·59 1.36E • 04 2.35E• 04 9.48E +03 OOOE+OO O.OOE t OO 1.02Et06 2.48E+04 

C0·5B O.OOE +OO 1 .22E ~ 03 1.82E +03 O.OOEtOO O.OOE+OO 7.nEt05 1.11Et 04 
C060 OOOE +OO 8.02E t 03 1.18E+-04 O.OOE+OO O.OOE+OO 451E +06 3.19E+04 
Nl-63 339E • OS 204E • 04 1.16E+ 04 OOOE+OO O.OOE+OO 2.09E+OS 2.42E +03 ---------------------------------------------------------------------------------
ZN 65 1.93E • 04 626E ~ 04 3.11E • 04 O.OOE+OO 3.25E t 04 6.47Et05 5.14E +04 
R8 86 OOOE • OO 1 .90E ~os 8.82E • 04 OOOE+OO O.OOE+OO O.OOE+OO 3.04E t 03 
SR·B9 398E • OS O.OOE +OO 1.14E+04 O.OOE+OO O.OOE+OO 2.03E+06 6.40Et04 

SR·90 409E~07 OOOE +OO 2.59E+ u6 O.OOEtOO O.OOE+OO 1.12E+07 1.31Et05 
Y·91 SBBE +OS OOOE +OO 1.57E • 04 OOOE+OO O.OOE+OO 2.45E t06 7.03E+04 
ZR·95 1.15E ~os 2.79E +04 2.03E+04 OOOE+OO 3.11E+04 1.75E+06 2.17E+04 ---------------------------------------------------------------------------------
NB·95 1 57E +04 6.43E +03 3.78E • 03 O.OOEtOO 4.72E t 03 "-79E+05 1.27E+04 
RU·103 2.02E +03 O.OOE • OO 6.79E•02 O.OOE+OO 4.24E+03 5.52Et05 1.61Et04 
RU·106 868E +04 OOOE•OO 1.09E +04 O.OOE• OO 1.07E+05 1.16E+07 1.64E+05 

----------------------------------------------------------------------------------------AG·110M 998E ~ 03 7.22E -+ 03 500E•03 OOOE +OO 1.09E +04 3.67E+06 3.30E +04 
TE·125M 4 76E +03 1.99E • 03 658E .. 02 1.62E+03 O.OOE+OO 4.47Et05 1.29Et04 
TE·127M 167E • 04 690E•03 207E +03 4.87E+03 3.75E+04 1.31Et06 2.73E +04 

TE-1291.1 1 41E t 04 609E • 03 2.23E +03 547E • 03 3.18E+04 168E+06 6.90E+04 
1131 3 79E• 04 444E 04 1.96E • 04 148E+07 5.18Et 04 O.OOE+OO 1.06E+03 
1·133 1 32E • 04 1.92E t 04 560E +03 356E+06 224E +04 O.OOEtOO 2.16Et03 ---·----.-------------------------------------------------------------------·-----
CS-13-1 3 96E • 05 7.03E ~o5 7.45E t 04 O.OOE + 00 1.90E + 05 7.97E+04 1.33E+03 
CS-136 .t 83E · 04 135E•05 529E•04 OOOE+OO 5.64E +04 1.18E+04 1.43E+03 
CS-137 549E·05 612E t 05 455E ~ 04 OOOE+OO 1.72E +05 7.13E+04 1.33Et03 --------------------------... ------------------------------------------------------
BA-140 5 60E . 04 5 60E . 01 ? 90E I 03 0 OOE '00 1.34E t 01 1 60E +06 3.84E. 04 
CE-141 ?77E • 04 167Et04 199E•03 OOOE +OO 5.25E +03 5.17E+05 ·2.16E ; 04 
CE-144. 319E• 06 1 21E+06 1.76E +05 OOOE +OO 538E +05 9.84E t 06 1.48E t 05 

PR-143 
ND-147 

140E • 04 524E t 03 6 99E t 02 OOOE+OO 1.97E•03 433E+OS 3.72E+04 
'/94E · 03 813E •03 5 00E· 02 OOOE•OO 315E t 03 322Et05 3.12Et04 
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TABLE 5.2.2 

Pathway Dose Factors, Rl 

AGE GROUP· CHILD PATHWAY: INHALATION 

----------1·-·-------------------------------------------------------------------
0RGAN DOSE FACTORS; mremjycar per pCf/m, 

NUCLIDE ---·------------------------------------------------------------------
BONE LIVER T.BODY THYROID KIDNEY LUNG GI-W ---------- ----------------------------------------------------------------------

H-3 OOOE •OO 1.12E+03 1.12E+03 t.12E • 03 1.12E+03 1 . 12E ~ 03 1.12E+03 
C-14 359E•04 6.73E +03 6.73E•03 6.73E•03 6.73E+03 6.73E+03 6.73E+03 
CR-51 OOOEtOO O.OOE ~ oo 1 .54E~02 8.55E+01 2.43E•01 1 .70E~04 1.08E+03 

MN·54 O.OOE+OO 4.29E~04 9.51E+03 O.OOE •OO 1.00E•04 1.58E+06 2.29E+04 
FE-55 4 74E +04 2.52E +04 7.77E+03 O.OOE•OO OOOE+OO 1.11E+05 2.87E+03 
FE-59 207E•04 3.34E +04 1.67E +04 O.OOE+OO O.OOE•OO 1.27E+06 7.07E+04 ---------------------------------------------------·-------·---------------------
C0-56 O.OOE+OO 1.77E t 03 3.16E .- 03 O.OOEtOO O.OOE100 1.11E+06 3.44E+04 
C0·60 OOOE+OO 1.31E .- o4 2.26E+04 O.OOE +OO O.OOE+OO 7.07E+06 9.62E+04 
Nl-63 8 21E • 05 4.63E • 04 2.80E • 04 O.OOE t 00 O.OOE • 00 2.75E +OS 6.33E .-03 

ZN-65 4 26E ~ 04 1. 13E +OS 7.03E ~ 04 O.OOE + 00 7.14E + 04 9.95E + 05 1.63E + 04 
RB·SG OOOE+OO 1.9BE+O!: 1.14E+OS O.OOE+OO O.OOE+OO OOOE+OO 7.99E+03 
SR·89 5 99E +OS O.OOE t 00 t . 72E • 04 O.OOE +00 O.OOE + 00 2.16E + 06 1.67E +'05 ---------------------------------------------------------------------------------
SR-90 1 01 E • 08 O.OOE + 00 6.44E + 06 0 OOE + 00 O.OOE + 00 1.48E + 07 3.43E + 05 
Y·91 9.14E +OS O.OOE+ OO 2.44E +04 O.OOE +OO O.OOE+OO 2.63E+06 t .84E+05 
ZR-95 1.90E • 05 4.1BE +04 3.70E t 04 O.OOE +OO 5.96E -t 04 2 23E +06 6.11E t 04 

NB-95 
RU-103 
RU-106 

AG-110M 
TE-t25M 
TE-127M 

TE-129M 
1-131 
1·133 

CS-134 
CS·136 
CS-137 

2 35E + 04 9.18E +03 6.55E +03 O.OOE +00 8.62E • 03 6.14E +05 3.70E +04 
2. 79E + 03 O.OOE + 00 1.07E + 03 O.OOE ~ 00 7.03E t 03 6.62E ~ 05 4.4BE + 04 
1 36E•OS o.ooE~oo 1.69E+04 O.OOE +OO 1.84E+05 1.43E+07 429E +05 

1.69E • 04 1.14E +04 9.14E + 03 O.OOE+ 00 2.12E • 04 5.48E + 06 1.00E + 05 
6.73E•03 2.33E t 03 9.14E -t 02 1.92E +03 O.OOE +OO 4.77E +05 3.3BE +04 
2.49E•04 8.55E +03 3.02E +03 6.07E • 03 6.36E+04 t .48E +06 7.14E+04 

1.92E•04 G.8SE +03 3.04E • 03 633E~ 03 5.03E•04 t .76E +06 1.82E i 05 
4 BtE•04 481E +04 2.73Et04 1.62E+07 7.8BE+04 O.OOE+OO 2.84E+03 
1.66~ • 04 2.03E t 04 7. 70E + 03 3.8SE t 06 3.3BE • 04 0 OOE + 00 5.48E + 03 

651E +05 101E +06 2.25E~05 O.OOE ! OO 3.30E +05 t .21E +OS 3.85E+03 
s .s1E • 04 1.11e • OS uuE+os o.ooE • oo 9 ssE • 04 1.45E • 04 4. teE ' 03 
9 07E. 05 8 25E ; 05 1.28E I OS 0 OOE t 00 2 82E. 05 t 04E +OS 3.62E + 03 

BA-140 7.40E • 04 6 48E +01 4 3.1E + 03 0 OOE t OO 2.11E • 01 1.74E +06 1.02E + 05 
CE-141 3 92E • 04 1 9SE • 04 2.90E t 03 O.OOE t 00 6 SSE+ 03 5.44E + 05 5.66E + 04 
CE·144 677E +06 ?12E +06 3.61E+05 OOOE+OO 1.17E +06 120E+07 389E +05 ·--------------------------------------------·-----------------------------------
PR-143 1.8SE+04 55SE+03 9 14E +02 OOOE•OO 300E•03 433E +05 9.73E +04 
ND-147 1.08E • 04 8 73E • 03 6.81E + 02 0 OOE t 00 4.81E + 03 3.28E +OS 8 21E 104 
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TABLE 5.2.3 

Pathway Dose Factors, AI 

AGE GROUP: TEEN PATHWAY: INHAlJ\TION 

----------1·---------------------------------------------------------------------
0RGAN DOSE FACTORS; mremjyear per 11CI/m, 

NUCLIDE ----------------------------------------------------------------------
BONE UVER T.BODY · THYROID KIDNEY LUNG GI·LLI ---------- ----------------------------------------------------------------------

H·3 OOOE•OO t 27Et03 t .27E+03 t.27E+03 L27E+03 1.27E+03 1.27E+03 
C-14 2 GOE + 04 4.87E + 03 4.87E + 03 4.87E ~ 03 4.87E + 03 4.87E + 03 4.87E t 03 
CR·51 OOOE +OO O.OOE -t OO 1.35E r 02 7.50E+01 3.07E+01 2.10Et04 3.00Et03 

MN-54 O.OOE+OO 5.11E·04 8.40E..-03 OOOE+OO 1.27E+04 1.98Et06 6.68E+04 
FE-55 3.34E+04 2.38Ef~ 5.54E+03 0.00Ef00 O.OOEtOO 1.24Et05 6.39Et03 
FE-59 159E+04 3.70E..-04 1.43Ei04 O.OOE•OO O.OOE<OO 1.53Et06 1.78Et05 -·-------------------------------------------------------------------------------
C0-58 O.OOE +OO 2.07E•03 2.78E+03 OOOEtOO O.OOE+OO 1.34Et06 9.52E t04 
CO-GO OOOE +OO t .51E..-04 198E-+04 OOOE+OO O.OOE+OO 8.72Et06 2.59E+OS 
Nl-63 580E · 05 4.34E .. 04 1.98E +04 OOOE•OO O.OOEtOO 3.07E+OS 1.42E+04 ---------------------------------------------------------------------------------
ZN-65 386E +04 1.34E+05 624E-+04 O.OOE+OO 8.64E+04 1.24E+06 4.66Et04 
RB-86 OOOE+OO 1.90E+OS 8.40E+04 O.OOE+OO O.OOE+OO O.OOE+OO 1.77E t04 
SR-89 4.34E+05 O.OOE•OO 1.25E+04 O.OOE+OO O.OOE+OO 2.42Et06 3.71 E t05 ---------------------------------------------------------------------------------
SR-90 t08E ~oa O.OOE+OO 668E+06 O.OOE+OO O.OOE~oo 1.65E-t07 7.65E+OS 
Y·91 661E•05 O.OOE+OO t .77E+04 O.OOE+OO O.OOE+OO 2.94Et06 4.09E+ OS 
ZA·95 1.4GE+05 4 .58E~04 3.15E+04 O.OOE+OO 6.74E t 04 2.69E+06 1.49E+-05 -------------------------------... -------------------------------------------------
NB-9S 1 OOE + 04 1.03E., 04 5.66E + 03 O.OOE + 00 1.00E + 04 7.51 E +OS 9.68E + 04 
RU-103 2.10E•03 O.OOE•OO 896E+02 O.OOE+OO 7.43E~o03 7.83E+05 1.09Et05 
RU·106 9.84E•04 O.OOE+OO 1.24Et04 O.OOE+OO 1.90Et05 1.61Et07 9.60Et05 ---------------------------------------------------------------------------------
AG·110M 1 .38E~04 1.31E .. 04 7.99E+03 O.OOE+OO 2.50E +04 6.75E~06 2.73Et05 
TE·125M ·1.88E+03 2.24E+03 6.67E+02 1.40E+03 O.OOE+OO 5.36E+05 7.50Et04 
TE·127M 180E • 04 8.16E+03 2.18E+03 4.38E+03 6.54E+04 1.66E+06 1.59E+05 

TE·129M 
1·131 
1-133 

139E•04 658E+03 2.25E+03 4.58E+03 5.19E+04 1.98Et06 4.05E+05 
354E t 04 491E+04 2.64E• 04 1.46E+07 8.40E t 04 O.OOE+OO 6.49Et03 
122E+04 205E•04 622E•03 2.92E .. 06 3.59E+04 OOOE+OO 1.03E+04 

CS· t34 502E•05 1.13E+06 549E • OS OOOE+OO 3.75E+OS 1.46E+05 9.76E+03 
CS 136 51SE•04 1.9-1E+05 137E+OS OOOE+OO 1.10E +05 1.78E+04 1.09Et04 
CS-137 6 70E•OS 8.48E • OS 3.11E-t05 O.OOE tOO 3.04E+OS 1.21E+OS 8.48Et03 ---------------------------------------------------------------------------------
BA-140 5.47E·04 6.70E~Ot 352E+03 OOOE t OO 2.28E+01 2.03E+06 2.29E+OS 
CE-1·11 2 8·1E • 04 1.90E ~ 04 2.17E +03 O.OOE+OO 8.88E t 03 6.14Et05 1.26E +-05 
CE-144 489E+06 202E+06 2.62E~os OOOE+OO 1.21Et06 1.34E+07 8.64E•OS 

PR-143 
ND-147 

134E+04 531E•03 66:!E ~ 02 O.OOE•OO 3.09E+03 483Et05 2.14E+05 
78liE•03 856E-+03 5. 13E~o2 O.OOE+OO 5.02Et03 3.72Et05 182Er05 
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TABLE 5;2.4 

Pathway Dose Factors, AI 

AGE GROUP: ADULT PATHWAY: INHALATION ----------1·---------------------------------------------------------------------
0RGAN DOSE FACTORS; mremfyear per pCifm' 

NUCLIDE -------------------------------- --------------------------------- -----
BONE UVEA T.BODY THYROID KIDNEY LUNG Gi·W ---------- ----------------------------------------------------------------------

H·3 o.ooe~oo 1.26E+03 1.26E+03 1.26E +OJ 1.26E -+ 03 1.26C•03 1.26E t 03 
C·14 1.82E · 04 341E -t 03 3.41E +03 3.41E~03 3.41E +03 341E ~ 03 3.41E+03 
CR·51 O.OOE·OO O.OOE•OO 1 OOE +02 5.95E•01 2.28E • 01 1.44E t 04 3.32E+03 

f.IN-54 O.OOE • OO 396E+04 630E+OJ O.OOE•OO 9.84E +03 1.40Et 06 7.74E+04 
FE-55 2.46E•04 1.70E-t04 3.94E+03 O.OOE+OO O.OOE +OO 7.21E+04 603E+03 
FE-59 1.18E +04 2.78E•04 1.06Et04 O.OOE -+ 00 OOOE +OO 1.02E+06 188E-+ 05 ---------------------------------------------------------------------------------
C0-59 O.OOE + 00 1.58E + 03 2.07E t 03 O.OOE + 00 O.OOE I 00 9.28E t 05 1.06E t 05 
CO .SO O.OOE • 00 1.15E + 04 1.48E t 04 O.OOE • 00 O.OOE • 00 5 97E • 06 2.85E +OS 
Nl-63 432E t 05 3.14E•04 1.45E +04 o.ooE~oo O.OOE+OO 1.78E+05 1.34E+04 ---------------------------------------------------------------------------------
ZN-65 324E +04 1.03E•05 466E+ 04 o.ooe .. oo 690E +04 8.64E+05 5.34E +04 
RB-86 0 OOE • 00 I 35E ~ 05 5.90E -+ 04 0 OOE + 00 O.OOE 1 00 O.OOE t 00 1.66E + 04 
SR-89 3.04E • 05 O.OOE • 00 8 72E, 03 O.OOE +00 O.OOE ~ 00 1.40E +06 3.50E +05 ---------------------------------------------------------------------------------
SR-90 992E·07 OOOE -+ 00 6.10E+06 O.OOE•OO O.OOE +OO 9.60E +06 7.22E+OS 
Y-91 4G2E · 05 O.OOE .. OO 1.24E-+04 O.OOE•OO O.OOE +OO 1.70E t 06 3.85E•05 
ZR-95 107E•05 3.44E · 04 2.33E+04 O.OOE•OO 542E~04 1.77E+06 t .SOE+OS ----·----------------------------------------------------------------------------
NB-95 1.41E+04 782E<03 4.21E -t 03 OOOE -+ 00 7.74E +03 5.05E-t05 1.04E•OS 
RU-103 153E +03 OOOE<OO G58Et02 O.OOE•OO 5.83Et03 5.05E+05 1.10Et05 
RU-106 691E-+04 OOOE t OO 8.72E+03 O.OOE -+ 00 1.34Et05 9.36E +06 9.12E•05 

AG·IIOM 108E ~04 IOOE t-04 5.94E -+ 03 O.OOE•OO 1.97E+04 4.63E•06 3.02E+05 
TE-125M 342E•03 1.58E•OJ 467E -t 02 1.05E .. 03 1.24E•04 3.14E • 05 7.06E t 04 
TE-127t.1 1 26E •04 5.77E•03 1.57E +03 3.29E •03 4.58E•04 960E +OS 1.50E+05 ---------------------------------------------------------------------------------
TE·129M 976E•03 4 67E +03 1.58Et03 3.44E • 03 3.66E•04 1.16Et06 3.83E +05 
1·131 ~52E •04 358E•04 2.0SE+04 1.19E·07 6.13E•04 O.OOE-+00 6.28E+03 
1· 133 8.64E • 03 1 48E + 04 4 52E ' 03 2.15E -+ 06 2.58E • 04 O.OOE -+ 00 8.88E • 03 ---------------------------------------------------------------------------------
CS-134 3.73E•05 8.4~E +-05 7~8E +OS oooe ~oo 2.87E +05 9.76Et04 1.04E +04 
CS-136 3 90E • 04 I 46E I OS I . IOE -t 05 0 OOE-+ 00 8.56E t 04 1.20E +04 1.17E-+ 04 
CS-137 •t.7!!E • 05 6 21E t OS 4.2BE t OS 0 OOE+OO 2 22E • 05 :'.52E +04 8.40E +03 

BA-140 
CE-141 
CE-144 

390E -+04 490E -+ 01 2.57E +03 OOOE.t.OO 1.67E • 01 1.27E• 06 2.18E+05 
!.99E·04 1.35E +04 153E • 03 O.OOEtOO 626E • 03 3.62E +05 1.20E+05 
343E +06 1.43E t06 1.84E•05 OOOE•OO 848E +OS 7.78E-+06 8.16E-+05 ---------------------------------------------------------------------------------

PR-143 
ND-147 

93GE< OJ 37SE+03 4G4E +02 OOOE ... OO 2.16E•03 281E+05 2.00E+OS 
5.?7E +03 6 10E • 03 365E·02 OOOE +OO 3.56E .-03 2.21Et05 1.73E +OS ---------------------------------------------------------------------------------
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TABLE 5.3.1 

Pathway Dose Factors, Ri 

AGE GROUP: ALL PATHWAY: GROUND PLANE 
----------------------------------r---------ICiRCiAN_o_os~-Fj\crCiRs;~---------------------------------

' NUCLIDE ------------------------4 
I T.BODY SKIN I 

~--------- ------------------------4 : H·3 O.OOE.._OO O.OOE ~00 l 
l C·14 O.OOE+OO OOOE+OO: 
l CA-51 4.65E+06 5.50E+06 l 
~----------------------------------4 l MN-54 1.39E+ 09 1.62E+09 l 
l FE-55 O.OOE • 00 O.OOE • 00 l 
l FE-59 2.73E + 08 3 21E +08 l 
~----------------------------------4 : C0-58 3.79E+08 4.44E +08 l 
l C0-60 2.15E + 10 2.53E t 10 l 
l Nl-63 O.OOE + 00 O.OOE ~oo l 
~-----------------------------------4 : ZN-65 7.47E t08 8 59E+08: 
l RB-86 8.97E + 06 1.03E + 07 l 
lSA-89 2.16E•04 2.51E+04l 
~-----------------------------------4 : SA-90 O.OOE +OO O.OOE+OO l 
lY-91 1.07E t06 1.21E+06l 
: ZA·95 2.45E-+ 08 2.84E + 08 l 
~----------------------------------4 l NB-95 1.37E+08 1.61E+08 l 
lAU-103 1.08E+08 1.26E-+08l 
: RU-t 06 4.22E • 08 5.06E + 08 : 
~-----------------------------------4 :AG·110M 3.44E+09 4.01E+09l 
:TE-t25M 1.55E-+06 2.13E+06l 
lTE-t27M 9.17E t 04 t .08E+05l 
~------------------------------------4 : TE-129M 1.98E+07 2 31E+07: 
l 1-131 t.72E +07 2 09E +07 l 
li-133 2.45E +06 2.98Et06l 
~-----------------------------------4 :cS-134 686E +09 800E+09l 
l CS-136 t.51E t 08 1.71E +08 l 
l CS-137 t 03E • tO t.20E t 10 l 
~------------------------------------4 j BA-140 ?06E +07 2.36E+07l 
lCE-141 1.37Et07 1.54E+07l 
lCE-144 696Ei07 805E+07l 
~----------------~------------- -----4 l PR-t 43 O.OOE + 00 O.OOE + 00 l 
l ND-147 839E +06 1.01E•07l 
L---·--·----•••••••••••·--·-·-··-··-~ 

• m, · mremjyem per pCI/ sec. 
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. TABLE 5.4.1 

Pathway Dose Factors, AI 

AGE GROUP. INFANT PATHWH: GAASS·COW·Mii..k 

~~J~~~~~~~I~~~~~~~=~~~~~~~=~~~~~;~~*-~~i~c~~;~J~=~~~~~~=~~~~~~~~ 
H·3 0 OOE ~ 00 2.38E + 03 2 38E + 03 2 38E + 03 2.38E + 03 2.38E + 03 2.38E + 03 
C-14 234Et09 S.OOE•OS S.OOE+OS SOOE+OS 5.00E+08 5.00E+08 5.00E+08 
CR·51 OOOE+OO OOOE+OO 1.61E+OS 1.05E+OS 2.30E +04 2.05Et05 4.70E+06 
----------------------------------------------------------------------------------------r.~N -54 OOOE•OO 3.91E+07 8.65E•06 O.OOE~oo 865E+06 O.OOE+OO 1.43E+07 
FE-55 1.35E+08 874E+07 234E.,.07 O.OOE-<00 OOOE+OO 4.27E•07 1.11E +07 
FE-59 2.25E•08 393E+08 155E +08 OOOE+OO OOOE+OO 1.16E+08 1.88E+08 ----------------------------·-----------------------------------------------------
C0-58 OOOE•OO 2.43E +07 606E•07 OOOE .. oo OOOE -+ 00 O.OOEtOO 605E+07 
C0-60 O.OOE • 00 8.83E ~ 07 2 OSE • 08 O.OOE + 00 0 OOE ~ 00 O.OOE + 00 2.1 OE-+ 08 
Nl-63 3.50E• 10 2. 16E~09 1 21E~09 OOOE +OO O.OOE +OO OOOE+OO 1.08E+08 ---------------------------------------------------------------------------------
ZN-65 5.56E•09 1.91E+10 879E+09 O.OOE+OO 9.24E+09 O.OOE+OO 1.61E+10 
AB-86 O.OOE +OO 2.23E+10 1.10Eqo OOOE +OO O.OOE+OO O.OOE+OO 5.70E+08 
SR·89 1.26E + 10 O.OOE + 00 3 62E + 08 0 OOE + 00 0 OOE +00 0 OOE + 00 2.59E + 08 
---·---~------------------------------------------------------------------------
SR-90 122E•11 OOOE+OO 310E•t0 OOOEtOO O.OOE+ OO O.OOE+OO 1.52E+-09 
Y-91 7.34E·04 O.OOE•OO 195E +03 O.OOE+OO O.OOE+OO OOOE+OO 526Et06 
ZA·95 681E•03 1.66E+03 1.18E~03 0.001!+00 t.79E":03 O.OOE+OO 827E-+05 --------------------------------------------------------------------------------
NB-95 594E t 05 2.45E t05 1.41E , o5 O.OOE+OO 1.75E+OS O.OOE+OO 2.07Et08 
RU-103 8.68E+OJ O.OOE+OO 2.90E+03 oooe ... oo 1.81E+04 O.OOE+OO 1.06E+05 
AU·106 1.91E•OS OOOE+OO 238E+Q.1 O.OOE+OO 2.25E+05 O.OOE~OO 1.45E +06 ------------------------------------------------... --------------------------------
AG-1101..1 386E+08 282E+08 187E•OB O.OOE•OO 4.03E+08 O.OOE+OO 1.46E t 10 
TE-1251.1 1.51E·08 505Et07 204E +07 508E+07 OOOE+OO O.OOE -+ 00 7.19Et 07 
TE· 127M 422E•08 1.40E+08 510E-+07 122E+08 1.04E•09 O.OOE +OO 1.70E-t08 

TE-129M 
1·131 
1·133 

558E+08 1.91E+OB 859E +07 2.14E +08 1.39E+09 OOOE+OO 3.33E -+ 08 
2.72Et09 3.21E~09 141E+09 1 05E+12 3.75E+09 OOOE+OO 1.15Ei08 
3.63E • 07 5 29E + 07 1 SSE • 07 9.62E • 09 6 22E +07 0 OOE ~ 00 8.96E t 06 

CS·134 3.55E•10 681E•10 688E•09 OOOE+OO 175E+10 7.19E+09 1.65E+08 
CS-136 1.98E•09 583E+09 2.1BE+09 oooe ~ oo 2.32E +09 4.75E+08 865E+07 
CS-137 5.15E t 10 6 03E ·10 4 27E • 09 0 OOE + oo 1.62E + 10 6.55E+09 1.89E • 08 -----------------·--------------------------------------------------------------
BA-140 2.42E + 08 2.42E • 05 t.:'SE -+ 07 O.OOE t 00 5. 75E + 04 1 49E +OS 5.94E + 07 
CE-141 4.34E•04 265E+04 312E•03 OOOE+OO 8.17E -+ 03 OOOE+OO 1.37Et07 
CE-14-t 2.33E•06 953E+05 130E·05 OOOE +OO 3.85E+05 OOOE+OO 1.34E•08 

PA-143 
NO 147 

1.49E•03 556Et02 737E•01 OOOE •OO 2.07E•02 OOOE+ OO 784E+05 
8 83E • 02 9 07E • 02 5 SSE • 01 0 OOE • 00 3 SOE + 02 0 OOE + 00 5 75E + 05 
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TABLE 5.4.2 

Pathway Dose Factors, AI 

AGE GROUP: CHILO PATHWAY: GRASS·COW·MILK 
----------!·-----------oRGANoose-FAcro'R-s:-;,-:;;;;-;~i;;~~;;cij;~-------------
NucuoE ----------------------------------------------------------------------

BONE UVEA T.BODY THYROID · KIDNEY LUNG GI·W ---------- ----------------------------------------------------------------------
H-3 O.OOE+OO t.57E+03 1.57E +03 1.57Et03 1.57E +03 1.57Et03 1.57E t 03 
C.t4 1.20E+09 2.39E+08 239E +08 2.39E+08 2.39E+08 2.39E+08 2.39E+08 
CA·SI O.OOE+-00 O.OOE+ OO 1.02E .. os 5.6SE+04 1.54E+04 1.03E+05 5.40E+06 ---------------------------------------------------------------------------------
MN-54 O.OOE•OO 2.10E+07 559E +06 O.OOE +OO 5.89E+06 O.OOE+OO 1.76E-+07 
FE·SS 1.12E +08 5.94E +07 1.84E +07 O.OOE+OO O.OOE~OO 3.36E+07 1.10E+07 
FE·59 1.20E+08 1.95Et-08 9.70E t 07 O.OOE+OO O.OOEtOO 5.6SE+07 2.03E+08 ---------------------------------------------------------------------------------
CO·SB O.OOE + 00 1 21E t-07 3 72E+07 O.OOE +OO O.OOE +OO O.OOE rOO 7.08E +07 
C0·60 O.OOE +OO 4.32E+07 1.27Et08 O.OOE+OO O.OOE-+ 00 O.OOE-+00 2.39E+08 
Nl-63 297E•10 1.59E+09 1.01E .. 09 O.OOE+OO O.OOE +OO O.OOE+OO 1.07E+08 ---------·-----------------------------------------------------------------------
ZN·65 4.14Et09 1.10E+10 686E +09 O.OOE•OO 6.95E+09 O.OOE r OO 1.94E +09 
RB·86 O.OOE+OO 8.78E+09 S.40E +09 OOOE•OO O.OOE +OO O.OOE_. OO 5.6SE+08 
SR·89 663E+09 O.OOE +OO 1.89Et08 O.OOEtOO o.ooe~oo O.OOE+OO 2.57E+08 

----------------------------------------------------------------------------------------SR-90 1 12E•11 O.OOE+OO 2.84E + 10 OOOE +OO O.OOE +OO O.OOE-+00 1.51E+09 
Y-91 3 91E+04 OOOE +00 1 OSE +03 O.OOE t OO O.OOE+OO O.OOEtOO 5.21E+06 
ZR·95 384E+03 8.43E+02 7.51E +02 O.OOE +OO 1.21E +03 O.OOE+OO 8.80E+05 

NB-95 3.18E • 05 1.24E+OS 886E+04 O.OOE +OO 1.16E+05 O.OOE+OO 2.29E+08 
RU·103 4.29E • 03 O.OOE+OO 16SE+03 O.OOE +OO 1.08E +04 O.OOE+OO 1.11E+OS 
RU·106 925E +04 O.OOE+OO 1.1SE+04 O.OOE +OO 1.25E +05 O.OOE +OO 1.44E-+06 ---------------------------------------------------------------------------------
AG· IIOM 2.09E•08 1.41E•08 1.13E +08 OOOE+OO 263E+08 O.OOE+OO 1.68E+10 
TE· I?SM 739E·07 200E•07 985E +06 207E+07 O.OOE-+00 O.OOE+OO 7.13Et07 
TE 127M 20BE•08 561E~07 2.47E+07 498E +07 5.94E +08 O.OOE+OO 1.69E+08 ---... ----------------------------------------------------------------------------
TE·129M 2.72E•08 7.59E +07 4.22E•07 8.76E+07 7.98E +08 O.OOE+OO 3.31E +08 
1· 131 1.31 E • 09 1 31E • 09 7.46E +08 4 34E + 1t 2.16E + 09 O.OOE +00 1.17E +08 
l-133 1.7:>E·07 2.13E +07 805E -+ 06 3.95E+09 3.55E .. o7 O.OOE +OO 8.58Et06 

CS·I34 
CS·136 
CS·137 

2.27E·IO 3.72E.t0 785E+09 OOOE +OO I .ISE+IO 4.14E +09 2.01E~08 
1 01E·09 2.79E+09 180E+-09 O.OOE+OO 1.49E +09 2.21E +08 9.80E+07 
323E.t0 309E +1 0 456E+09 O.OOE+OO 1.01E t 10 3.62E +09 1.93Et08 

BA·140 118E•08 103E +05 686E+06 O.OOE-+ 00 3.35E+04 6.14E +04 5.96E +07 
CE·141 219E•04 1.09E+04 1,62Ei03 OOOE +OO 4.79E +03 O.OOE 100 1.36Et07 
CE·144 163E+06 S09E105 867E+04 O.OOE+OO 2.82E +OS O.OOE +OO 1.33E+08 

_ .. ------- .. --- .. -------------------------------------------------------------------
PR· I43 7.18E•02 2.16E f 02 356E ~ Ot OOOE +OO 1.17E+02 O.OOE +OO 7.75E +05 
NDI4i' ·1.45E ~ 02 3.61E102 279E •01 OOOE•OO 198E t 02 O.OOE ~OO 5.71E +05 
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TABLE 5.4.3 

Pathway Dose Factors, Ri 

AGE GROUP: TEEN PATHWAY: GRASS·COW·MILK 
----------1·---------------------------------------------------------------------------0RGAN DOSE FACTORS; m: • mremj ycar per pCij scc 
NUCLIDE --------- --------• -----------·------- ---------------------------------------

BONE UVER T.BODY THYROID KIDNEY LUNG GI·W 
---------- ----------------------------------------------------------------------------H-3 OOOE+OO 9.93E+02 9.93E +02 9.93E-t02 9.93E t 02 9.93Et02 9.93E+02 
C·14 466E +OS 9.73E+07 9.73Et07 9.73E~07 9.73E+07 9.73E+07 9.73E+07 
CR·SI o.ooE .. oo O.OOE+OO 4.99E t 04 2.77E+04 1.09E+04 7. t3E+04 8.39E +06 

---------------------------------------------------------------------------------------MN·54 OOOE t OO 1.40E+07 2.78E+06 O.OOE +- 00 4. 19E ~ 06 O.OOE t OO 2.88E+07 
FE-55 4.46E·07 3.16E•07 7.37E +06 O.OOE+OO O.OOE•OO 2.01E+07 1.37E+07 
FE·59 5.19E t 07 1.21E+08 4.68E •07 O.OOE+OO O.OOE+OO 3.82E+07 2.86E+08 -----------·---------------------------------------------------------------------
C0-56 OOOEtOO 7.94E +06 1.83E•07 O.OOE~OO O.OOEtOO O.OOE-+00 1.10E+08 
C0-60 O.OOE+OO 2.78E+07 6.27E -t 07 O.OOE•OO O.OOE+OO O.OOE+OO 3.62E+08 
Nl-tk1 1.18E ... 10 8.36Et08 4.01E•08 O.OOE•OO O.OOE-+00 O.OOE+OO 1.33E+08 
----------------------------------------------------------------------------------------ZN-65 2.11E•09 7.32E+09 3.42E+09 O.OOE +OO 4.69E+09 O.OOE+OO 3.10E+09 
RB·86 OOOE+OO 4.73E+09 2.22E+09 O.OOE+OO O.OOE +OO O.OOF.+OO 7.00E+08 
SR-89 2.68E• 09 O.OOE-t-00 7.67E • 07 O.OOEtOO O.OOE+OO O.OOE+ OO 3.19E+08 ----------------------------------------------------------------------------------
SR-90 662E+IO O.OOE +OO 1.63E+10 O.OOE+OO O.OOE+OO O.OOE+OO 1.86E+09 
Y-91 1.58E+04 O.OOE+ OO 4.24E+D2 O.OOE + OO O.OOE+OO O.OOE+OO 6.48E+06 
ZR-95 1.65E+03 5.21E+02 3.58E +02 O.QOE\-00 7.65E+02 O.OOE+OO 1.20E+06 

--------------------------------------------------------------------------------------NB·95 1.41E+OS 7.82E+04 4.30E+04 O.OOE+OO 7.58E+04 O.OOE+OO 3 .34E +08 
RU·103 1 81E+03 O.OOE•OO 7.75E +02 O.OOE +00 6.39E~03 O.OOE+OO 1.51E+05 
RU·106 3.76E +04 OOOE•OO 4.73E+03 O.OOE+OO 7.24E+04 O.OOE+OO 1.80E+06 

----------------------------------------------------------------------------------------AG·IIOM 9.64E +07 9.12E +07 5.55E+07 O.OOE +OO 1.74E -+ 08 O.OOE+OO 2.56E,. 10 
TE·125M 301E +07 1.08E+07 4.02E+06 8.40E +06 O.OOE•OO O.OOE+OO 8.87E+07 
TE-127M 8.45E t 07 3.00E+07 t.OOE •07 2.01E~07 3.42E t 08 O.OOEtOO 2.11E+08 --------------------------------------------------------------------------------
TE·129M 1. tOE +08 4.09E+07 1.74E+07 3.56E +07 4.6tE • OS O.OOE+OO 4.14E408 
1·131 5.38E • 08 7.53E+08 405E·08 2.20E+11 1.30E+09 O.OOE+OO 1.49E+08 
1-133 7.08E•06 1.20E+07 3.66E+06 1.68E+09 2.11E+07 O.OOE+OO 9.09E+06 -----.. ---------------------------------------------------------------------------
CS-134 983E +09 231E+10 1.07E+10 O.OOE-+00 7.35Et09 2.81E~09 2.88E +08 
CS-136 4.49E +08 1.77E +09 1.19E +09 O.OOE+OO 9.63E +08 1 .52E~08 1.42E+08 
CS-137 t.34E • 10 1.78Et 10 6 21E + 09 O.OOE • 00 6.06E t 09 2.36E+09 2.54E+08 ---------------------------------------------------------------------------------
BA-1·10 487E +07 597E+04 314Et06 O.OOE -+ 00 2.02E+04 4.01E+04 7.51E +07 
CE·141 889E +03 594E•03 6.82E+02 O.OOE+OO 2.80Et03 O.OOEt OO 1.70E+07 
CE·144 659E • 05 2.73E -+ 05 3.54E•04 O.OOE+OO 1.63E+05 O.OOE-+ 00 1.66E+ 08 

PR-143 
ND-147 

2.90E +02 1.16E•02 1.44E• 01 O.OOE+ OO 6.73Et01 O.OOE+OO 9.55E +05 
1 .81E ~ o2 197E • 02 1.18E+01 OOOE +OO 1 . 16E~02 O.OOE+ OO 7.12E-+05 
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TABLE 5.4.4 

Pathway Coso Factors, AI 

AGE GROUP: ADULT PATHWAY: GRASS-COW-MILK ----------}···-···---------------------------------------------------------------
ORGAN DOSE FACTORS: m1 

- mrom/year per pCifsec 
NUCLIDE ·········-·········-···-·--··-· ········--·-···----···---------------·-

BONE LIVER T.BOOV THYROID KIDNEY LUNG GI·LU ---------- ----------------------------------------------------------------------
H-3 O.OOE•OO 7.62Et02 7.62E +02 7.62E+02 7.62E+02 7.62E+02 7.62E+02 
C-14 2.63E +08 5 26E+07 5.26E+07 5.26E t07 5.26E+07 5.26E+07 5.26E+07 
CR-51 OOOE•OO O.OOE+OO 2.B5E +04 1.70E•04 6.28Et03 3.78E+04 7.17E+06 

----------------------------------------------------------------------------------------MN-54 O.OOE•OO 840E +06 1.60E+06 O.OOE+OO 2.50E+06 O.OOE~oo 2.57E+07 
FE-55 251E+07 1.73E+07 4.04E+06 O.OOE+OO O.OOE+OO 9.66E+06 9.93Et06 
FE-59 2.97E+07 697E•07 2.67Et07 O.OOE+OO O.OOE+OO 1.95E +07 2.32E+08 

C0-58 OOOE+OO 4.71E+06 1.05E +07 O.OOE+OO O.OOE+OO O.OOEtOO 954E+07 
C060 OOOEtOO 1.64E+07 361E+07 OOOEtOO O.OOEtOO O.OOE+OO 3.08Et08 
Nl 63 6 72E + 09 4.65E + 08 2.25E • 08 O.OOE + 00 O.OOE t 00 0 OOE + 00 9. 71 E + 07 ---------------------------·-----------------------------------------------------
ZN65 1.37Et09 4.36E+09 1.97E +09 O.OOE+-00 2.91E+09 O.OOE+OO 2.74E+09 
RB SG 0 OOE+OO 2 59E +09 1.21E +09 0 OOE+OO O.OOE tOO O.OOE tOO 5.10E+08 
SR-89 145E t 09 O.OOE•OO 416Et07 OOOE+OO O.OOE+OO OOOE+OO 2.32E+08 ---------------------------------... ----------------------------------------------
SR-90 467E•10 OOOE+OO 1.1SE + 10 OOOE+OO O.OOE~OO O.OOE+OO 1.35E+09 
Y·91 8 57E •03 0 OOE +00 2.29E + 02 O.OOE ~ 00 O.OOE ~00 O.OOE +00 4.72E t06 
ZR 95 941Et02 3.02E +02 2.04E+02 O.OOE+OO 4.74E+02 OOOE+OO 9.57E+OS 

NB 95 
RU-103 
RU-106 

824E.04 458E•04 2.46E+04 O.OOE+-00 4.53E+04 O.OOE+OO 2.78E+08 
1.o2E. o3 o ooe •OO 4 JBE +02 o.ooe + oo J .aae ~o3 o.ooe~ oo 1.19E+os 
2.04E+04 O.OOE+OO 2.SBE+03 O.OOE ~OO 3.93E t 04 O.OOE+OO 1.32Et06 

AG1101.1 58tE ~o7 538Et07 319E+07 OOOE+OO 1.06E+08 O.OOE+OO 2.19E+10 
TE-1?5M 1 63E + 07 5 89E I 06 2.18E + 06 4 89E +-06 6.61E+07 O.OOE+OO 6.49Et07 
TE-1:>7M 4.57E • 07 1 63E +07 5 57E • 06 1.17E +07 t .86E +08 O.OOE +00 t.SJE + 08 __ ,.. ______ ... ______________________________________________________________________ _ 
TE 129M 601E • 07 224E•07 951E+06 2.06E+07 2.51E+08 O.OOE+OO 3.02E+08 
1·131 '} 96E • 08 4 23E + 08 2 42E+ 08 1 39E + 11 7.25E I 08 O.OOE tOO 1.12E +08 
1-133 3 87E .. 06 6 73E I 06 2 OSE • 06 9 88E ~ 08 1.17E t 07 O.OOE + 00 6.04E + 06 ----- ... ---------------·-----------·-----------------------------------------------
CS-134 5&1E•09 1.34E.t0 t .10E +10 OOOE+OO 4.34E+09 1.44E+09 2.35E+08 
CS-136 2.63E .. 08 1 04E • 09 7.48E +08 0 OOE + 00 5.78E +08 7.92E +07 1.18E+ 08 
CS-137 737E+09 t .01Et10 660E+09 OOOE+OO 3.42E +09 1.14E +09 1.9SE+08 

......... -------------------------··---------------------------------------------------
BA-140 269E•07 338E+-04 1.76E+06 OOOE•OO USE+04 1.94E+04 5.54E+07 
CE-1-11 48-IE•OJ 3.27E • 03 371E .. 02 O.OOE+OO 1.52Et03 O.OOEtOO 1.25Et07 
Cc-144 J57E•05 1.49E t 05 192E•04 OOOE•OO 8.85E+04 OOOE+OO 1.21E+08 

... --- ... ---- ... ---------------------------------------------------·-------------------
PR 1-13 157E • 02 632E ~01 781E+OO OOOE • OO 365Et01 O.OOE+-00 6.90E t 05 
ND-147 940E•01 109E•02 650Et00 OOOE • OO 635Et01 O.OOE+OO 5.22E+05 

....... ........ --------- .... -..... --------------- ...... -------------------------------------------- ' . 
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TABLE 5.5.1 

Pathway Dose Factors, AI 

AGE GROUP: INFANT PATHWAY; GRASS-GOAT-MILK 
··········1·········--·········--·········--·--·---------·--·--·--------·-·----------·-0RGAN DOSE FACTORS: m1 • mremjycar per pCijsec 
NUCLIDE ·········--·········--···--····--·-······--·········--·········-········-

BONE LIVER T.BODY THYROID KIDNEY LUNG GI·LU ---------- ----------------... -----... ----- ... -----------------------------------------
H-3 O.OOE•OO 4.66E+03 4.86E+03 4.86E+03 4.86E+03 4.86E+03 4.86E+03 
C-14 2 34E • 09 S.OOE t 08 5 OOE + 08 S.OOE + 08 S.OOE + 08 S.OOE + 08 S.OOE • 08 
CR-51 OOOE+OO O.OOE•OO 1.94E+04 1.26E+04 2.76E+03 2.46Et04 5.64E~05 

MN-54 OOOE•OO 4.68E +06 1.0GEt06 OOOE~OO 1 .04E~06 O.OOE+OO t.nE+06 
FE-55 1.76E 106 1.14E • oo J.oae~os o ooE+OO o OOE+OO s .ssE• os t.44E+OS 
FE-59 2.92E+06 5.10E+06 2.01E+06 O.OOE+OO O.OOE•OO 1.51E•06 2.44E +06 

C0-58 O.OOE•OO 2.91E+06 7.2GE+06 O.OOE+OO O.OOE+OO O.()llE+OO 7.25E+06 
C0-60 O.OOE+OO l .OOE-t-07 2.50E+07 O.OOE+OO O.OOE+OO CI.OOE+OO 2.52E+07 
Nl-63 419E•09 259E +08 1.46E+08 OOOE+OO OOOE+OO O.OOE+OO 1.29E+07 ---------------------------------------------------------------------------------
ZN-65 6.67E + 08 2.29E + 09 t.OSE + 09 O.OOE • 00 1.11 E + 09 O.OOE + 00 1.93E + 09 
RB-86 0 OOE + 00 2.67E , 09 1.32E + 09 O.OOE + 00 0 OOE + 00 O.OOE t 00 6.83E t 07 
SR-89 2 65E • 10 0 OOE + 00 7 59E • 08 O.OOE + 00 O.OOE + 00 O.OOE + 00 5.44E + 08 

SR-90 2.55E+11 OOOE+OO 6.50E•10 O.OOE•OO O.OOE+OO O.OOE+OO 3.19E+09 
Y-91 880E•03 OOOE•OO 2.34E+02 OOOE +OO OOOE+OO O.OOE+OO 6.31E+05 
ZR-95 817E+02 1.99E+02 1 .41E~02 O.OOE+OO 215Et02 O.OOE+OO 9.91E+04 

NB-95 
RU-103 
RU-106 

7.13E . 04 2.93E' 04 1. 70E I 04 O.OOE . 00 2.10E + 04 0 OOE t 00 2.48E +07 
1.04E • 03 O.OOE t 00 3.48E + 02 O.OOE + 00 2.17E + 03 O.OOE + 00 t .27E + 04 
2.28Et04 O.OOE•OO 285E+03 OOOE•OO 2.70E+04 O.OOE+OO 1.73E+OS 

AG-110M 4.63E•07 338E+07 2.24E+07 OOOE+OO 4.84E+07 . O.OOE+OO 1.75E+09 
TE· 125M 181E+07 605E-+06 2.45E+06 609E+06 OOOE•OO O.OOE+OO 8.62E+06 
TE·127M 506E•07 1.68E+07 612E+OG 146E•07 124E+08 O.OOE+OO 2.04E+07 ---------------------------------------------------------------------------------
TE-129M 6 69E. 07 2 29E I 07 1.03E. 07 2 57E + 07 1 67E + 08 O.OOE +00 3.99E +07 
1-131 327E•09 385E+09 1.69E•09 1.27E+12 4.50E~09 O.OOE+OO t .37E+08 
1·133 436E•07 635E +07 1.86E +07 1.15E+10 7.46E+07 O.OOE+OO 1.07E+07 

CS-134 109E+11 2.04E + 11 2.06E110 O.OOE•OO 526E + 10 2.15E +10 5.55E+08 
CS-136 594E•09 1.75E•10 652E•09 O.OOE+OO 696E • 09 1.42E +09 2.65E+08 
CS-137 154E-t1 1.81E•11 128E+10 OOOE+OO 4.85E+10 1.96E+10 5.65E -+ 08 -----·--------------------------------------------------------------------------
BA-140 290E·07 290Et04 150E •06 OOOE +OO 689E+03 178E+04 7.13E+06 
CE-141 521E•03 3.18Et03 374E+02 OOOE+OO 979E•02 OOOE+OO 1.64E t06 
CE-144 279E•05 t . 14E~os 156E +04 OOOE•OO 462Et04 O.OOE+OO 1.60E+07 -----------------·-------·------------------·------------------------------------
PR-143 1 78E•02 666E•01 883E•OO OOOE+OO 2.48E+01 OOOE•OO 940E+04 
ND-147 106E•02 109E•02 666E•OO OOOE•OO 419E•01 OOOE+OO 689E+04 
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TABLE 5.5.2 

Pathway Dose Factors, Rl 

AGE GROUP: CHILD PATHWAY: GRASS·GOAT·Mil.K 

~~~~~~~~I~~~~~~~=~~~~~~~~~~~~~~~k;~i~=c~~~~~~=~~~i~~~=~~~~~;~~~ 
H·3 O.OOE ~ 00 3 20E • 03 3 20E • 03 3.20E t 03 3.20E + 03 3.20E + 03 3.20E + 03 
C-14 1.20E t 09 2.39E~os 2.39E+OB 2.39E+OB 2.39E+OB 2.39E+08 2.39E+08 
CR-51 O.OOE•OO OOOE+OO 122E +04 6.78E+03 1.65Et03 1.24E+04 6.48E+05 -----·-------------------------·-------------------------------------------------
P,IN-54 OOOE~OO 252E+06 6.71E+OS O.OOE+OO 7.06E+05 O.OOE+OO 2.11E+06 
FE-55 145E•06 7.71E~05 239E+05 O.OOE+OO O.OOE+OO 4.36E+OS 1.43E+OS 
FE-59 156E•06 2.53E+06 126E +06 O.OOE+OO OOOE+OO 7.34Et05 2.64E+06 

C0-58 OOOE+OO 1.46E+06 4.46E t 06 O.OOE+OO OOOE+OO OOOE+OO 8.49E +06 
C0·60 0 OOE • 00 5.18E + 06 1 53E + 07 O.OOE + 00 O.OOE + 00 O.OOE +00 2.87E t 07 
Nl-63 356E+09 1.91E+08 1.21E108 O.OOE+OO O.OOE100 O.OOEIOO 1.28E+07 

ZN-65 " OOE I 08 1 32E . 09 8.22E I 08 O.OOE t 00 8.33E + 08 O.OOE t 00 2.32E + 08 
AB·86 0 OOE I 00 I .OSE I 09 6.47E + 08 O.OOE tOO O.OOE +00 O.OOE tOO 6.77E I 07 
SR-89 1 3~JE • 10 0 OOE • 00 3 97E + 08 O.OOE +00 O.OOE + 00 O.OOE + 00 5.39E + 08 

SR-90 23SE•11 OOOE +OO 5.9SE+10 O.OOE•OO O.OOE+OO O.OOE+OO 3.16E+09 
Y·91 469E•03 O.OOE+OO 1.25E +02 OOOEtOO OOOE+OO O.OOE+OO 6.24E+05 
ZR95 400E •02 101E+02 9.00E101 OOOE+OO 145E102 O.OOE+OO 1.05E+OS 

NB·95 
RU-103 
RU-106 

3 82E I 04 1.49E t 04 1.06E • 04 O.OOE I 00 
51.SEt 02 O.OOE+OO 1.98E102 OOOE+OO 
I 11E • 04 0 OOE •00 1.38E +03 0 OOE +00 

1 40E + 04 O.OOE t 00 2. 75E + 07 
1 29E • 03 O.OOE + 00 1.33E + 04 
1.50E + 04 O.OOE + 00 1. 73E t OS 

AG-110M 2.51 E •O .. 1.69E+07 135Et07 O.OOE +- 00 3.15E+07 O.OOE+OO 2.01E t 09 
TE·1251A 886E•06 2.40E +06 1.18E+06 2.49Et06 O.OOE+OO O.OOE+OO 8.SSE106 
TE·127M 250E+07 672E+06 29GE106 597E•06 7.12E+07 O.OOE +OO 2.02Et07 

TE-179M 32GE•07 9.10Et06 5.06E•06 1 05Et07 9.56Et07 O.OOE+OO 3.97E+07 
1-131 157E•09 1.57E·09 89SE•08 521Et11 2.58E•09 O.OOE+OO 1.40E +OB 
1-133 20GE•07 25SE +07 9.66E106 4.74E+09 4.25E+07 O.OOE +OO 103Et07 ----------------... ------.. ---------... -----------------------------------------------
CS-13·1 680E+10 1.12Ed1 235Et10 O.OOEIOO 3.46E ~ 10 1.24E+10 6.01E•08 
CS-136 3 04E + 09 8 36E I 09 5.41E I 09 0 OOE + 00 4.11SE I 09 6.64E+ 08 2.94E tOB 
CS-137 9 68E • 10 9 116E + 10 1 37E +10 0 OOE ~oo 3 02E t 10 1.09E 1 10 5.80E + 08 

BA-1·10 141E·07 124E·04 823E•05 OOOEIOO 402E +03 7.37E t 03 7.15E +06 
CE-141 2.63E! 03 I 31E. 03 1 95E. 02 0 OOE I 00 5 74Ei 02 0 OOE I 00 1.63E +06 
CE-1-14 1.95E·05 611E104 104E •04 OOOE+OO 33BE•04 OOOEtOO 1.59E+07 
--------- ------------------------------------------------------------------------
PR 143 861E +01 259E~01 427E•OO O.OOE•OO 1.40E+01 O.OOE t OO 9.29Et04 
ND-147 5 3<1E • 01 4 33E • 01 3 35E • 00 0 OOE tOO ?.37E • 01 0 OOE t OO 6 65E + 04 
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TABLE 5.5.3 

Pathway Dose Factors, AI 

AGE GROUP: TEEN PATHWAY: GRASS·GOAT-MILK 

~~~~~~~~~I~~~~~~~=~~~~;~=~~~~1?~~it~~~~=e~~g~~~~~~~~~=~~~~~;~~~~ 
H·3 OOOE • OO 2.04E +03 2.04E+03 2.04E+03 2.04E+03 2.04E+03 2.04E+03 
C-14 486E•08 9.72E+07 9.72E+07 9.72E•07 9.72E+07 9.72E+07 9.72E+07 
CR-51 OOOE • OO o.ooE~oo 5.99E +03 333E+03 1.31E +03 855E-+03 1.01E+06 

MN-5-1 
FE-55 
FE-59 

O.OOE • 00 1 68E + 06 3.34E + OS 0 OOE + 00 5.02E • OS O.OOE • 00 3 45E + 06 
5.79E•OS 4.11E • 05 9.58E+04 O.OOE+OO O.OOE+OO 261E+OS 1.78E+05 
6.74E+05 1.57E+06 6.08E+05 OOOE+OO OOOE+OO 496E+ OS 3.72E+06 

C0-58 0 OOE + 00 9.53E +OS 2.20E + 06 0 OOE + 00 O.OOE + 00 O.OOE + 00 1.31 E + 07 
C0-60 OOOE + OO 3.34E+06 7.52E +06 O.OOE+OO O.OOE+OO OOOE+OO 4.35E +07 
Nl-63 1.42E•09 t.OOE +OB 4.81E +07 O.OOE+OO O.OOE+OO O.OOE+OO 1.60E +07 

ZN 65 2 53E + 08 8. 78E + 08 4.1 OE -+ 08 O.OOE + 00 5.62E + 08 O.OOE • 00 3. 72E + 08 
RB-86 OOOE+OO 567E+08 2.67E+08 O.OOE+OO O.OOE+OO O.OOE+OO 8.40E +07 
SR-89 562E•09 OOOE•OO 1.61E • 08 OOOE+OO OOOE+OO O.OOE+OO 6.69E+08 -------------------------------------------------------------------·-------------
SR-90 1 39E + 11 O.OOE +00 3.43E + 10 O.OOE + 00 O.OOE + 00 O.OOE + 00 3.90E + 09 
Y-91 190E +03 O.OOE+OO 509E +01 O.OOE+ OO O.OOE+OO O.OOE+OO 7.78E+OS 
ZR-95 198E+02 625E•01 430E~01 O.OOE+OO 9.18E+01 O.OOE+OO 1.44E +05 --------------------------------------------------------------------------------
NB-95 169E +04 938E+03 5.16E+03 O.OOE t OO 9.09E +03 O.OOE+OO 401E+-07 
RU-103 2.17E+02 OWE-+00 9.29E+01 O.OOEtOO 7.66E+02 O.OOE-+00 1.82E+04 
RU-106 4.50E+03 OOOE+OO 5.68E +02 O.OOE+-00 8.69E+03 O.OOE+OO 2.16E +OS 

AG·11 0M 
TE-12SM 
TE-127M 

1.16E•07 1 09E•07 665E +06 O.OOE•OO 2.09E+07 O.OOE +OO 3.07E+-09 
361E•06 1.30E +06 4.82E+05 1.01Et06 O.OOE+OO O.OOEt OO .1.06E+07 
1.01E •07 3.59E•06 120E +06 2.41E +06 4.11E+07 O.OOE+OO 2.52E+07 

TE-129M 132E •07 490E +06 2.09E +06 4.26E+06 553E+07 O.OOE+OO 4.96E+07 
1-131 645E•OB 903Et08 4.85E +08 2.64E + 11 1 .56E ~ 09 OOOE+OO 1.79Et08 
1·133 849Et06 1.44E•07 4.40E+06 2.01E +09 2.53E+07 OOOE+OO 1.09E+07 -------~ -------------------------------------------------------------------------
CS-134 295Ed0 69JE+10 3.22E 10 O.OOEtOO 2.20Et10 8.41E +09 8.62E+08 
CS-136 1 3SE + 09 5 JOE I 09 3.56::+09 O.OOE tOO 2.89E. 09 4.55E t08 4.27E+08 
CS-137 402E • 10 534E+10 186E+10 O.OOE +OO 1.82E+10 7.07E+09 7.60E+08 

OA-140 
CE-141 
CE-144 

PR-143 
NO 1·17 

584E•06 7.16E +03 3.76E+OS OOOEtOO 2.43E+03 4.81Et03 9.01Et06 
107E •OJ 712E+02 8.18E-+01 OOOE~OO 33SE+02 O.OOE +OO 2.04E +06 
790E•04 327E•04 425E•03 O.OOE+OO 195E+04 OOOE+OO 1.99E+07 

348E +01 139E +01 173E +OO OOOE+OO 808E•OO OOOE • OO 1.15Et05 
218E+01 237E +01 142E•OO OOOE -+ 00 139Et01 OOOE +OO 854E+04 
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TABLE 5.5.4 

Pathway Dose Factors, AI 

AGE GROUP; ADULT PATHWAY; GRASS-GOAT-MILK 

~~~~~~~~~I~~~~~~~=~~~~~=~~~~~~~~~t~~~i~=c~~~~~~~=~:~i~~=~~::~~~0~ 
H-3 O.OOE•OO 1.56E+03 156E~03 1.56E+03 1.56E+03 1.56E+03 1.56E+03 
C-14 2.64E +08 5.27E+ 07 5.27E+07 5.27E +07 ·S.27E+07 5.27E+07 5.27E+07 
CR-51 0 OOE + 00 O.OOE +OO 3.43E+03 2.05E +03 7.56E +02 4.55E +03 8.63E+05 ---------------------------------------------------------------------------------
MN-54 0 OOE • 00 1.01E+06 1.93E +OS O.OOE +OO 3 01E+OS O.OOE+OO 3.10E+06 
FE-55 3.27E •05 2.26E+05 526E +04 OOOE +OO O.OOE+OO 1.26E+05 1.30E+05 
FE-59 3 87E •OS 9.09E +05 3.48E +05 O.OOE +00 O.OOE+OO 2.54E +05 3.03E+06 ----------------------------------·----------------------------------------------
C0-58 OOOE·OO 5.66E +05 1.27E +O& O.OOE+OO O.OOE+OO O.OOE+OO 1.15E+07 
C0-60 O.OOE•OO 1.97E+06 4.35E+ 06 O.OOE+OO O.OOE+OO O.OOE+OO 3.70E+07 
Nl-63 808E+08 5.60E ~ 07 2.71ET07 O.OOE +OO O.OOE +OO O.OOE+OO U7E+07 

ZN-65 165E+08 5.24E•08 2.37Et08 O.OOE•OO 3.51E+08 O.OOE+OO 3.30E+08 
RB-66 OOOE•OO 3.12E +08 1.45E +08 O.OOE +OO O.OOE+OO O.OOE+OO 6.14E+07 
SR-89 305E +09 O.OOE+OO 8.76E +07 OOOE+OO O.OOE +OO O.OOE +OO 4.89E+08 

SR-90 9.84E +10 O.OOE ~oo 2.41E • 10 OOOE +OO OOOE+OO O.OOE+OO 2.84E+09 
Y-91 1 OJE+03 O.OOE+OO 2.76E+01 O.OOE+OO O.OOE+OO OOOE+OO 5.68E+OS 
ZR-95 1.13E • 02 3 63E+01 2.46E •01 O.OOE + 00 5.70E +01 O.OOE t OO 1.15E +OS 

NB-95 
RU-103 
RU-106 

AG·110M 
TE-125M 
TE·127M 

9 92E t 03 5 52E + 03 2.97E + 03 O.OOE + 00 5.45E + 03 O.OOE + 00 3.35E + 07 
122E •02 OOOE +OO 5.27E +01 OOOE+OO 467E+02 O.OOE+OO 1.43E+04 
24SE+03 OOOE +OO 3.10E +02 OOOE • OO 4.73E +03 O.OOE+OO 1.59E+05 

699E~06 647Et06 384Et06 OOOE•OO 1.27E +07 O.OOE +OO 2.64E+ 09 
1.9GE•06 709E +05 2.62E•OS 589E +OS 7.96E+06 O.OOE+ OO 7.81E+06 
550E·06 197E +06 6.70E+OS 1.41E +06 2.23E+07 O.OOE+OO 1.84E+07 

TE-129M 723Et06 270E•06 1.14E +06 2.48E • 06 302E+07 OOOE+OO 3.64E+07 
1-131 3.56E·08 509E•08 2.92E • 08 1.67E H 1 8.73E+08 O.OOE +OO 1.34E+08 
1-133 465E·06 810E +06 2.47E +06 1.19E t 09 1.41E +07 O.OOE+OO 7.28E+06 ---------------------------------------------------------------------------------
CS-134 1.70E+10 4.04E•10 330E+10 O.OOE +OO 1.31E•10 4.34E+09 7.07E +08 
CS 135 7.92E+08 313E•09 2.25E • 09 OOOE +OO 1.74E t 09 2.38E+ 08 3.55E+08 
CS-137 2 22E • 10 3 03E + 10 1 99E + 10 0 OOE +00 I 03E + 10 3.42E i 09 5.87E + 08 

BA-140 
CE-141 
CE-144 

PR-143 
ND-147 

3 24E . 06 4.07E I 03 2.12E + 05 0 OOE. 00 1 38E + 03 2.33E +03 6.67E+06 
582E•02 394E+02 447E +01 OOOE • OO 183E +02 OOOE+OO 151E t 06 
430E·04 180E +04 231E+03 OOOE+OO 1.07E t 04 OOOE+OO 1.45Ei07 

190E • 01 7.60E •OO 9.40o-01 oooe . oo 4 39E+ OO O.OOE+ OO 8.30E+04 
I 13E•OI 131E +01 782c-01 OOOE+OO 765E+OO OOOE +OO 6.28E+04 
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TABLE 5.6.1 

Pathway Dose Factors, AI 

AGE GROUP: INFANT PATHWAY: GRASS-COW·MEAT ----------1----------------------------------------------------------------------
0RGAN DOSE FACTORS: m1 

• mrem/year per pCijsec 
NUCUDE ----------------------------------------------------------------------

BONE UVEA T.BODY THYROID KIDNEY LUNG GI-LU 
~--------- ----------------------------------------------------------------------------H3 O.OOE~oo OOOE~OO O.OOE-+00 OOOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
C·t4 O.OOE-+00 O.OOE+OO O.OOE~oo O.OOE+OO O.OOE +OO OOOE+OO O.OOE+OO 
CR·51 O.OOEtOO O.OOEtOO O.OOEtOO O.OOE +OO O.OOE+OO 0.00E'00 O.OOE+OO 

MN-54 O.OOE+-00 O.ooE ~OO O.OOE•OO O.OOE +OO O.OOE-+00 O.OOE~OO O.OOEtOO 
FE-55 O.OOE+OO OOOE+OO O.OOE +OO O.OOE +OO O.OOE+OO O.OOE +OO O.OOEtOO 
FE-59 OOOE•OO O.OOE+OO O.OOE +OO O.OOEtOO 0.00E'00 O.OOE+OO O.OOE+OO --------- .. ------------------------------------------------------------------------
C0-56 O.OOE+OO O.OOE tOO O.OOE+OO OOOE-tOO O.OOE+OO O.OOE+OO O.OOE+OO 
C0-60 O.OOE-+00 O.OOE +OO O.OOE +OO O.OOE+OO O.OOE+OO OOOE+OO O.OOE+OO 
Nl-63 O.OOE +00 O.OOE t 00 O.OOE t 00 O.OOE t 00 O.OOE -t 00 O.OOE + 00 O.OOE t 00 
---------------------------------------------------------------------------------------ZN-65 O.OOE+OO OOOE+OO O.OOE+OO O.OOE+OO O.OOE+OO OOOE+OO O.OOE+OO 
AB-86 OOOE+OO O.OOE•OO O.OOE +OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
SA·89 O.OOE +OO O.OOE +OO O.OOE+OO O.OOE+-00 O.OOE _. OO O.OOE+OO O.OOE+OO 

----------------------------------------------------------------------------------------SR-90 O.OOE+OO O.OOE • OO O.OOE +oo O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Y-91 O.OOE+OO O.OOE tOO O.OOE•OO O.OOE +OO O.OOE+OO O.OOE +- 00 O.OOE+OO 
ZA·95 O.OOETOO O.OOE +OO O.OOE -+ 00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE ~ OO ---------------------------------------------------------------------------------
NB-95 O.OOEtOO O.OOE+OO O.OOE +OO O.OOE+OO O.OOE+OO OOOE+OO O.OOE+OO 
RU·1 03 0 OOE -t 00 O.OOE + 00 O.OOE + 00 O.OOE + 00 O.OOE + 00 O.OOE t 00 O.OOE + 00 
RU·106 O.OOE•OO O.OOE +OO O.OOE +OO O.OOE +OO O.OOE+OO O.OOE+OO O.OOEtOO 

AG·110M 
TE-125M 
TE-127M 

O.OOE +00 O.OOE +00 O.OOE+OO O.OOE +00 O.OOE+OO O.OOE + 00 O.OOE+OO 
0 OOE + oo 0 ooE + 00 O.OOE + 00 O.OOE + 00 O.oOE + 00 O.OOE + 00 0 OOE • 00 
O.OOE + 00 0 OOE + 00 O.OOE t 00 O.OOE + 00 O.OOE t 00 O.OOE-+ 00 O.OOE t 00 

TE·129M OOOE+OO OOOE+OO O.OOE+OO O.OOE -+ 00 O.OOE+OO O.OOE+OO O.OOE +OO 
1·131 0 OOE ·00 O.OOE +OO O.OOE • 00 O.OOE+OO 0 OOE+OO O.OOEtOO 0 OOE+OO 
1·133 O.OOE +OO O.OOE +OO O.OOE +OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO ---------------------------------------------------------------------------------
CS-134 OOOE+OO O.OOE+OO O.OOE +OO O.OOEtOO O.OOE t OO O.OOE+OO O.OOE+OO 
CS-136 O.OOE • 00 0 OOE , oo O.OOE t 00 O.OOE +00 O.OOE-+ 00 O.OOE + 00 O.OOE + 00 
CS-137 O.OOE • 00 0 OOE t 00 O.OOE-+ 00 0 ooE + oo O.OOE + 00 O.OOE + 00 O.ooE + oo --------·------------------------------------------------------------------------
BA·t40 O.OOE +OO O.OOE -+ 00 O.OOE t OO O.OOEtOO O.OOE+OO O.OOE +OO O.OOE+OO 
CE-141 OOOE +OO OOOE+OO O.OOE+OO O.OOE-+00 O.OOE+OO O.OOE-+00 O.OOE +OO 
CE-144 OOOE•OO OOOE•OO OOOE+OO O.OOEtOO O.OOE+OO OOOE+OO OOOE+OO ---------------------------------------------------------------------------------
PA-143 O.OOE • 00 0 OOE + 00 O.OOE t 00 O.OOE t 00 O.OOE + 00 O.OOE + 00 O.OOE + 00 
ND-147 OOOE•OO O.OOEtOO OOOE+OO OOOEtOO O.OOE•OO OOOE ... OO OOOE+OO 
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TABLE 5.6.2 

Pathway Dose Factors, AI 

AGE GROUP: CHILD PATHWAY: GRASS·COW·MEAT 
----------1·------------oRciANoose-.=AcroR"s:-~;-:;;;;-;,;;i;;~;j;;;,c;i;~-------------
NucLrDE ----------------------------------------------------------------------

BONE UVEA T.BODY THYROID KIDNEY LUNG GI·W ---------- ----------------------------------------------------------------------
H.J o.ooe~oo 234E~02 2.34E+02 2.34E+02 2.34E+02 2.34E+02 2.34E+02 
C·14 3.84E +08 767E+07 767E +07 7.67Et07 7.67Et07 7.67E+07 7.67E +07 
CR-51 OOOE•OO O.OOE•OO 8.78Et03 4.88E•03 1.33E+03 8.90E+03 · 4.66E+OS 

t.IN-54 O.OOE +-00 8.01E ~oo 2.13E + 06 O.OOE tOO 2.25E+ 06 O.OOE +OO 6.73E t 06 
FE-55 457E +08 2.43E +08 752E+07 O.OOE+OO OOOE+OO 1.37E+08 4.49E +07 
FE-59 377E•08 6.10Et 08 3.04E+08 O.OOE +OO O.OOEtOO 1.77E+08 6.35E+08 ----------------------------------------------------------------------------------
C0-58 OOOE-00 1.64E+07 5.03E+07 O.OOE+OO O.OOE+OO O.OOE +OO 9.58E+07 
C0-60 0 OOE • 00 6.93E + 07 2.04E + 08 0 OOE t 00 O.OOE t 00 O.OOE t 00 3.84E + 08 
Nl-63 2.91E•10 1.56E•09 9.91E +08 OOOE+OO O.OOE +OO O.OOE+OO 1.05E +08 
----------------------------------------------------------------------------------------ZN65 3.76E•08 1.00E -+ 09 622E+08 OOOE•OO 6.31Et08 O.OOE+OO 1.76E+08 
R8·86 OOOE +OO 5.76E•08 3.54E +08 OOOE +OO O.OOE t- 00 OOOE+OO 3.71E+07 
SR 89 4 82E •08 O.OOE tOO 1.38E+07 0 OOE tOO O.OOE +OO O.OOE +00 1.87E +07 --------·· --------·--------------------------------------------------------------
SR-90 1.04E + 10 OOOE•OO 2.64E+09 OOOE +- 00 O.OOE +OO O.OOE +OO 1.40E+08 
Y·91 1.80E +06 OOOE +- 00 4.82E•04 OOOE+OO O.OOEtOO O.OOE•OO 2.40Et08 
ZR-95 2.66E + 06 5.86E t OS 5.21 E -+ OS 0 OOE + 00 8 38E t OS O.OOE t 00 6.11 E + 08 

NB95 310E•06 1.21E+06 8.63E +OS O.OOE~OO 1.13E•06 O.OOE+OO 2.23Et09 
RU·103 1.55E·08 O.OOE+OO 5.96E t 07 O.OOE+OO 3.90E+08 O.OOE +OO 4.01E +09 
RU·106 4 44E + 09 0 OOE •00 5 54E 1-08 O.OOE t OO 6.00E t09 O.OOE tOO 6.91E t 10 ---------------------------------------------------------------------------------
AG 110M 839E +06 567E+06 4.53E +06 O.OOE+OO 1.06E+07 O.OOE+OO 6.74E+08 
TE·125M 569E+08 1.54E+08 7.59E+07 160E•JB O.OOE+OO O.OOE t OO 5.49E+08 
TE· 127M 178E t 09 4.78E t 08 2.11E•08 4.25E+08 5.06E t 09 O.OOE+OO 1.44E t 09 

TE· 129M 1 79E I 09 5 OOE 108 2.78E +08 5.77E +08 5.26Et09 O.OOE +OO 2.18E+09 
1·131 166E · 07 1.67E+ 07 9.48E • 06 552E t 09 2.74E+07 O.OOE +OO 1.48Et06 
1·133 572c-01 708c.01 268c.01 1.31E t 02 1.18Et00 O.OOEtOO 2.85e.01 --------------------- ------------------------------------------------------------
CS-134 9 23E + 08 1 51E +09 3.19E • 08 0 OOE t OO 4 69E + 08 1.68E + 08 8.16E +06 
CS·136 163E · 07 448E+07 ?90E•07 OOOE•OO ?39E+07 3.56E+06 1.57Et06 
CS-137 1 33E ·09 128E • 09 189E•08 OOOE • OO 4.16E +08 1.50E +08 8.00E+06 

BA-140 
CE-141 
CE-144 

PR· 1o13 
ND·147 

4 42Et 07 3&7E104 258E .. 06 OOOE • OO 1?6E+04 231Et04 2.24E .. 07 
??2E+ 04 1.11E • 04 165E•03 OOOE+OO 486E • 03 O.OOEtOO 1.38E+07 
2 3?E • 06 7 26E + 05 1.24E • OS 0 OOE • 00 4 02E +OS O.OOE + 00 1.89E t 08 

3 33E • 04 1 ooE + 04 1 65E. o3 o ooe . oo s.42E ~ o3 o ooE+oo 3 ooe .. 01 
1 17E. 04 9 48E +03 7 34E • 02 0 OOE '00 5 20E I 03 O.OOE + 00 1.50E + 07 
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TABLE 5.6.3 

Pathway Dose Factors, AI 

AGE GROUP: TEEN PATHWAY: GRASS·COW·MEAT 
··········l········----oRci..\NoosE·FAciciR-s:·~-.-~;;;_j;~;;~;;c;i;~-------------
NucuDE ----------------------------------------------------------------------

BONE LIVER T.BODY THYROID KIDNEY LUNG GI·W ---------- ----------------------------------------------------------------------
H·3 O.OOE • 00 1.93E t 02 1.93E +02 1.93E + 02 1.93E +02 1.93E+02 1.93E +02 
C-14 2.04E+08 4.08Et07 4.0BE+07 4.08E+07 4.08E+07 408E+07 4.08E+07 
CR-51 O.OOE+OO OOOE•OO 5.63E+03 3.13E+03 1.23E+03 8.03E+03 9.46E-+05 ---------------------------------------------------------------------------------
MN·54 O.OOE + 00 7.00E + 06 1.39E + 06 0 OOE + 00 2.09E • 06 O.OOE t 00 1.44E + 07 
FE·SS 238E•08 1.69E•08 394E+07 OOOE+OO O.OOE+OO 1.07E+08 7.31E-+07 
FE-59 2.12E+08 4.95E+08 191E+08 OOOE+OO O.OOE+OO 1.56E-+08 1.17E+09 ---------------------------------------------------------------------------------
C0-56 OOOE+OO 1.40E•07 324E•07 OOOE+OO OOOE+OO O.OOE+OO 1.94E-+08 
C0·60 OOOE•OO 5.83E+07 1.31E+08 OOOE+OO OOOE+OO O.OOE+OO 7.60E+08 
Nl-63 152E+ 10 1.07E+09 5.15E+08 O.OOE+OO O.OOE+OO O.OOE+OO 1.71E+08 ---------------------------------------------------------------------------------
ZN-65 2.50E + 08 8.68E • 08 4.05E +08 O.OOE t 00 5.56E + 08 0 OOE +00 3.68E + 08 
RB·86 OOOE+OO 4.06E•OB 191E-+08 OOOE•OO O.OOE+OO O.OOE-+00 6.00E+07 
SR-89 2.55E-+ 08 O.OOE + 00 7.29E + 06 0 OOE + 00 O.OOE + 00 O.OOE + 00 3.03E-+ 07 

SR·OO 8.04E • 09 O.OOE • 00 1.99E + 09 O.OOE + 00 O.OOE + 00 O.OOE + 00 2.26E + 08 
Y·91 9.54E +05 O.OOEtOO 2.56E+04 O.OOE+OO O.OOE+OO OOOE+OO 3.91E+08 
ZR·95 150E+06 4.73E-+05 3.25E+OS OOOE+OO 695E+05 O.OOE+OO 1.09E+09 

NB·95 
RU·103 
RU-106 

AG·110M 
TE·125M 
TE· i?7M 

1.79E+06 r JSEtOS 5.48E+OS O.OOE+OO 9.64E+OS O.OOE+OO 4.25E+09 
8.56E+07 OOCE+OO 3.66E+07 O.OOE+OO 3.02E+08 O.OOE+OO 7.15E+09 
2.36E+09 O.OOE "- 00 2.97Et08 O.OOE+·OO 4.54E+09 O.OOE+OO 1.13E+11 

5.06E•06 4.78E•06 2.91E+06 O.OOE+-00 9.13E+06 O.OOE+OO 1.34E-+09 
3.03E+08 1.09E+08 405E+07 8.46E+07 O.OOE+OO OOOE+OO 8.94E+08 
941E +08 3.34E+08 1.12E+08 2.24E-+08 3.81E+09 OOOE-+00 2.35E+09 

TE·129M 949E•08 3.52E•08 1.50E+08 3.06E+08 3.97E+09 O.OOE+OO 356E+09 
1·131 893E+06 1.25E.-07 672E+06 365E+09 2.15E-+07 O.OOE+OO 2.47Et06 
1·133 308c.01 522c.01 1 59e.01 729E+01 9.16e.01 OOOE+OO 3.95e-<l1 ---------------------------------------------------------------------------------
CS·134 5 23E • 08 1 23E • 09 5.71E • 08 0 OOE • 00 3.91E + 08 1.49E +-08 1.53E + 07 
CS-136 9.43E+06 3.71E +07 2.49E•07 O.OOE•OO 202E-+07 3.18E+06 2.99E+06 
CS-137 7.24Et08 9G3E+08 335E+08 OOOE+OO 328E-+08 1.27E+08 1.37E+07 ---------------------------------------------------------------·-----------------
BA-140 239Et07 2.93E +04 1.54E+06 OOOE+OO 9.94E+03 1.97E+04 3.69E+07 
CE-141 118Et04 787E .- 03 905Et02 OOOE•OO 3.71E+03 OOOE+OO 225E+07 
CE-144 1.23E•06 5.08E+OS 660Et04 O.OOE+OO 3.03E • OS O.OOE+OO 309E+08 

PR-143 
ND-147 

1.76E•04 7.03E -+ 03 876E•02 OOOE•OO 4.08E+03 O.OOE-+00 5.79E+07 
623E +03 6.78E +03 406E +02 OOOE+ OO 398Et03 OOOE+OO 2.44E-+07 
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TABLE 5.6.4 

Pathway Oos·e Factors, AI 

AGE GROUP: ADULT PATHWAY: GRASS-COW-MEAT 
----------I·--·--------oRG"..\Noose-;AcroR"s:·;,·:~-;-e-~i;~;;-p;;;-;,cii;~-------------
NucuoE ----------------------------------------------------------------------

BONE LIVER T.BOOY THYROID KIDNEY LUNG GI·LU 
---------- ---------------------------------------------------------------------------H-3 O.OOE+OO 3.24E+02 324E•02 3.24E+02 3.24E+02 3.24E+02 3.24E+-02 
C·14 2.42E•08 4.83E+07 4.83E•07 4.83E+-07 4.83E+07 4.83E+07 4.83Et07 
CR-51 OOOE ~oo O.OOE+-00 7.04E • 03 4.21E•03 1.55E•03 9.35E+03 1.77E+06 ------------------------ ... ---... --... ----- -... ------------------------------------------
t.1N-54 OOOE•OO 918Et06 1.75E•06 OOOE+-00 2.73E·06 O.OOE +OO 2.81E-t07 
FE-55 2.93E+08 203E•08 473E+07 O.OOEtOO OOOE+-00 1.13E+08 1.16E+08 
FE-59 2.G6E•08 625Et08 2.39E+08 OOOE•OO O.OOE+OO 1.75E+08 2.08Et09 ------------- .. --------------· -----------------------------------------------------
C0-58 0 OOE + 00 1.82E + 07 4.09E + 07 O.OOE +- 00 0 OOE + 00 O.OOE +- 00 3. 70E + 08 
C0-60 OOOE+OO 7.52E+07 1.66E<08 OOOE+OO O.OOE+OO O.OOEtOO 1.41E+09 
Nl-63 1.89Et10 131E•09 6.33E+08 O.OOE+-00 O.OOEtOO O.OOE+-00 2.73E+08 

ZN·65 356E+08 1.13E•09 5.12E+08 O.OOE+OO 7.57E +08 O.OOE+-00 7.13Et08 
RB-86 <i OOE • 00 4 87E + 08 2.27E +-08 O.OOE + 00 O.OOE +00 O.OOE +-00 9.59E +07 
SR·B9 302E+08 OOOE•OO 8.66E•06 O.OOE+OO O.OOE +OO O.OOE+OO 4.84E+07 ---------------------------------------------------------------------------------
SR-00 1 24E • 10 0 OOE • 00 3.05E + 09 O.OOE •00 0 OOE • 00 O.OOE tOO 3.60E +08 
Y-91 1 13E • 06 oooE~oo 3.03Et04 O.OOE+OO OOOE+OO O.OOEtOO 6.24E+08 
ZR·95 167E•06 601E +05 407E-.OS O.OOE+OO 9.43E•OS O.OOEtOO 1.90E +09 --------------------------------------------------------·------------------------
NB-95 2.30E • 06 1.28E • 06 6 87E t OS O.OOE + 00 1.26E + 06 O.OOE tOO 7.76E t 09 
RU-103 1.05E t 08 OOOE•OO 4 53E+07 O.OOE+OO 4.02E+08 O.OOE•OO 1.23E+-10 
RU-106 280E +09 OOOE+-00 3.54E+08 OOOE+OO 5.41Et09 O.OOE+OO 1.81Et11 

AG·110M 
TE-125M 
TE-127M 

668E+OG 6.18E+06 3.67E+06 O.OOEtOO 1.22E•07 O.OOEtOO 2.52Et09 
359E•06 130E•08 481E+07 1.08E•08 1.46E +09 O.OOE+OO 1.43E+09 
112E • 09 3.99E+08 136E +08 2.BSE+08 4.53E•09 O.OOE+OO 3.74E+09 

TE· 129M 113E+09 4.23E•08 1.79E+08 389E+08 4.73E t 09 O.OOEtOO 5.71E+09 
1·131 106E +07 154E•07 882Et06 5.04E~09 264E•07 OOOE+OO 4.06E+06 
1· 133 368e·01 641C·01 1.95e.{)1 9.42Et01 1.12E•OO O.OOEtOO 5.76c.{)1 ---------·-· -----------.. ---------------------------------------------------------
CS-134 658E•08 157E+09 128E • 09 O.OOE•OO 507E+08 1.68E+08 2.74E+07 
CS-136 121E•07 4.78E+07 3.44E+07 O.OOE +OO 2.66Et07 3.65Et06 5.43E t06 
CS-137 8 72E I 08 1.19E +09 7 82E + 08 0 OOE t OO 4.05E •08 1.35E. 08 2.31E t 07 ---------------------------------------------------------------------------------
BA-140 2 !XlE • 07 364Et04 190E•06 OOOE•OO 124E • 04 208E•04 5.96E+07 
CE·141 1 41E. 04 9 51E I 0~ 1 OBE. 03 O.OOE tOO 4.42E • 03 0 OOE•OO 3 64E I 07 
CE-14·1 14GE • 06 6.10Et05 783E+04 OOOE t OO 362E•05 O.OOEtOO 493E t08 

PR·143 
NO 147 

2 09E • 04 8.40E • 03 1 04E 103 0 OOE + 00 4 BSE • 03 O.OOE +-00 9.17E t07 
7 OBE. 03 8 18E I 03 4 !XlE. 02 0 OOE •00 4.78E I 03 0 OOE I 00 3.93E• 07 
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TABLE 5.7.1 

Pathway Dose Factors, Ri 

AGE GROUP: INFANT PATH'NAY: VEGETATION 

~~~~~~~~~I~::~~~~=:::~~~~=~~~~~ik;~i~e~~~~~~~~~i~~~=~~~~;;~~~ 
H-3 O.OOE + 00 O.OOE ~ 00 O.OOE ~ 00 O.OOE + 00 O.OOE + 00 0 OOE + 00 O.OOE + 00 
C-14 O.OOE • 00 O.OOE 1 00 O.OOE + 00 O.OOE·..-00 O.OOE + 00 O.OOE + 00 O.OOE + 00 
CR-51 0 OOE • 00 O.OOE • 00 0 OOE + 00 O.OOE + 00 O.OOE -t 00 O.OOE .-00 O.OOE + 00 

---------------------------------------------------------------------------------------MN-54 OOOE•OO O.OOE•OO O.OOE+OO O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO 
FE-55 O.OOE +OO O.OOE+OO O.OOE•OO OOOE..-00 O.OOE+OO OOOE+OO O.OOE+OO 
FE-59 OOOEtOO OOOE+OO O.OOE +OO OOOE+OO O.OOE+OO O.OOE+OO O.OOE+OO -----------·----------------------------------------------------------------------
C0-58 0 OOE I 00 0 OOE t 00 O.OOE • 00 O.OOE + 00 O.OOE. 00 O.OOE + ()() 0 OOE + 00 
C0·60 0 OOE + 00 0 OOE + 00 O.OOE + 00 0 OOE -t 00 O.OOE + 00 O.OOE + 00 O.OOE + 00 
Nl-63 0 OOE t 00 O.OOE 100 O.OOE + 00 0 OOE + 00 0 OOE + 00 O.OOE + 00 O.OOE t 00 ---------------------------------------------------------------------------------
ZN-65 OOOE+OO O.OOE+OO OOOE+OO OOOE._OO O.OOE+OO O.OOE+OO O.OOE+OO 
AB·86 0 OOE + 00 O.OOE + 00 O.OOE t 00 O.OOE + 00 O.OOE + 00 O.OOE + 00 O.OOE + 00 
SA·89 0 OOE + 00 O.OOE + 00 0 OOE • 00 O.OOE • 00 O.OOE + 00 O.OOE + 00 O.OOE + 00 

SA ·90 0 OOE ~ 00 O.OOE t 00 O.OOE • 00 0 OOE t 00 0 OOE + 00 O.OOE + 00 O.OOE ..- 00 
Y-91 0 OOE , 00 O.OOE +00 O.OOE +00 O.OOE +00 O.OOE+OO O.OOE+OO O.OOE+ 00 
ZR ·95 0 OOE t 00 0 OOE + 00 0 OOE .- 00 0 OOE + 00 O.OOE + 00 O.OOE + 00 O.OOE t 00 

NB·95 OOOE+OO O.OOE•OO OOOE .. OO o.or'" • 00 O.OOE+OO O.OOE+OO O.OOE+OO 
RU-103 0 OOE • 00 0 OOE +00 O.OOE • 00 0.0-. 00 O.OOE+ 00 O.OOE +00 O.OOE+ 00 
RU-106 OOOE +OO O.OOEtOO O.OOE I OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO ---------------------------------------------------------------------------------
AG·I10M OOOE +- 00 OOOE +OO O.OOE tOO O.OOE +OO O.OOE+OO O.OOE+OO OOOE+OO 
TE-125M OOOEtOO OOOE•OO O.OOE +OO OOOE+OO O.OOE +OO O.OOE+OO O.OOEtOO 
TE-127M OOOE•OO OOOE•OO OOOE+OO OOOEtOO O.OOE+9Q O.OOE+OO O.OOE+OO ---------------------------------------------------------------------------------
TE-129,., OOOE•OO O.OOE+OO O.OOE +OO O.OOE~oo OOOE+OO O.OOEtOO . O.OOE+OO 
1·131 OOOE100 OOOE+OO O.OOE+OO O.OOE+-00 O.OOE+OO OOOE+OO O.OOEtOO 
1-133 O.OOE100 OOOE +OO OOOE +OO O.OOE +OO O.OOE+OO O.OOE+OO O.OOE +OO 

CS-134 
CS·136 
CS-137 

BA 140 
CE·141 
CE-144 

PR-143 
ND-147 

OOOE-+00 OOOE+OO O.OOE +OO OOOE +OO O.OOE+OO O.OOE +OO O.OOE +OO 
O.OOE + 00 0 OOE + 00 0 OOE I 00 0 OOE • 00 O.OOE + 00 O.OOE + 00 0 OOE -t 00 
0 OOE I 00 0 OOE I 00 O.OOE + 00 O.OOE .. 00 O.OOE + 00 O.OOE .. 00 O.OOE t 00 

OOOE +OO OOOE+OO OOOE•OO OOOE•OO O.OOE t OO O.OOE+OO OOOE +OO 
0 OOE • 00 0 OOE + 00 0 OOE • 00 0 OOE • 00 O.OOE 1 00 O.OOE + 00 O.OOE • 00 
OOOE•OO OOOE ..- 00 O.OOE•OO OOOE +OO OOOEtOO OOOE+OO O.OOE tOO 

0 OOE • 00 0 OOE + 00 O.OOE • 00 0 OOE • 00 O.OOE • 00 O.OOE t 00 O.OOE + 00 
0 OOE • 00 0 OOE • 00 0 OOE + 00 O.OOE • 00 0 OOE • 00 0 OOE+ 00 O.OOE -t OO 
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TABLE 5.7.2 

Pathway Dose Factors, Rl 

AGE GROUP: CHILO PATHWAY: VEGETATION 
-······-··l·-----------oRGANI)osE.FAc1oR.s:·~-.-~-;c-,;;i;~;~p~7;Gii;;;·------------
NucuDe ----------------------------------------------------------------------

BONE UVEA T.BOOY THYROID KIDNEY LUNG GI·W ---------- -------------------------------------------------------------------·--
H·3 0 OOE • 00 4.02E ~ 03 4.02E + 03 4.02E + 03 4.02E i 03 4.02E t 03 4.02E + 03 
C· 14 8.89E•OB 178E+08 178E+08 1.78E+OB 1.78E+OB 1.78E+08 1.78E+OB 
CR·SI OOOE·OO O.OOE+OO 1.17E+OS 6.49E+04 1.77E+04 t.t8E+OS 6.20E+06 

MN·54 OOOE•OO 665Et08 1.77E+08 O.OOE+OO 1,86E+08 O.OOE+OO 5.58E +OB 
FE·SS 801E•OB 4.25E+OB 1.32E+08 O.OOE+OO O.OOE+OO 2.40E +08 7.87E+07 
FE·59 398E•OB 644E+OB 321E+08 OOOE +OO O.OOE+OO 1.87E • 08 6.71E+08 ---------------------------------------------------------------------------------
C0-56 0 OOE + 00 6.44E • 07 1 97E • 08 O.OOE + 00 O.OOE + 00 O.OOE + 00 3. 76E t 08 
C060 OOOE•OO 3.78Et08 1.12E+09 O.OOE+OO OOOEiOO O.OOE+OO 2.10E+09 
Nl·63 395E>t0 2.11Et09 1.34E+09 O.OOE~oo O.OOEtOO O.OOEtOO 142E+08 
--------------·--------------------------~---· -----------------------------------
ZN65 812E+08 216Et09 135E ~ 09 OOOE +OO 1.36E+-09 O.OOE+OO 3.80E+08 
RB86 OOOE+OO 4.51E+08 2.77E~oa OOOE•OO O.OOE•OO O.OOEtOO 2.90E+07 
SR·89 360E-t0 OOOE+OO 1.03E+09 O.OOE t OO O.OOE+OO O.OOE+OO 139E+09 

SR 90 1 24E ·.-12 0 OOE • 00 3.15E + 11 O.OOE • 00 O.OOE t 00 O.OOE + 00 1.67E + 10 
Y-91 187E• 07 O.OOE•OO 4.99E+-OS O.OOE+OO O.OOE+OO O.OOE+ OO 2.49E+-09 
ZR·95 3.86E•06 8.48E~os 7.55E~os OOOE+OO 1.21E+06 O.OOE +OO 8.85E+08 

NB95 
RU-103 
RU-106 

AG·110M 
TE-125M 
TE·127M 

411E+OS 1.60E+OS 1.14E+OS OOOE+OO I .SOE+OS O.OOEtOO 2.96Et08 
1.53E • 07 0 OOE + 00 5 90E t 06 O.OOE +OO 3.86E+07 O.OOE t OO 3.97E+OB 
7.45E •OB O.OOE t OO 9.30E•07 OOOE+-00 1.01E+09 O.OOEtOO 1.16E +10 

321E • 07 217Et07 1.73E+07 OOOE+OO 4.04E+-07 OOOE+OO 2.58E+09 
351E•08 950Et07 467E+07 9.84E+07 O.OOE+OO O.OOE+OO 3 .38Ei08 
132E•09 356E•OB 1.57E+08 3.16E +08 3.nE+09 O.OOE+OO 1.07E t09 

TE· 129M 840E·08 2.35E +08 130E+08 2.71Et08 2.47E+09 O.OOE+OO 1.02Et09 
1·131 143E•08 1.44E•OB 8.18E +07 4.76Et10 2.36Et08 O.OOEtOO 1.28E t-07 
1·133 353E•06 437E+06 1.65E +- 06 8.12E+08 728E+06 O.OOE+OO 1.76E+06 ---------------------------------------------------------------------------------
CS-134 160E • 10 263E•10 5.55E+09 O.OOE+OO 8.15Et09 293E+09 1.42E +08 
CS·136 828E•07 2.28E•08 1.47E•08 O.OOE+OO 1.21E+-08 1.81E+07 8.00Et06 
CS 137 2.39Et10 ?29Et10 338E+09 OOOE•OO 7.46E+09 2.68Et09 1.43E+08 

BA-140 
CE-141 
CE-144 

PR-143 
ND-147 

2.79E • OB 244E+05 1.63E•07 OOOE•OO 79GE+04 1.46E +OS 1.41E+08 
657E•OS 328E•OS 486E+04 OOOE+-00 1.44E+OS O.OOE +OO 4.09E+08 
127E+OB 399E•07 6.79E+06 OOOE+OO 2.21Et07 OOOE+OO 1.04E+10 

145E · 05 436E•04 721E•03 O.OOE t OO 2.36E+04 OOOE+OO 1.57E+08 
7.15E·04 579E•04 449E~03 OOOE t OO 318E+04 OOOE t OO 918Et07 
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TABLE 5.7.3 

Pathway Dose Factors, AI 

AGE GROUP. TEEN PATHWAY: VEGETATION 

~~~~~~~~~I::~~~~~~=::~t~~=~~~~~=~t~~~i~~~g~~~=~~~i~~~=::~~~~~~~ 
H·3 OOOE•OO 2.59E .. 03 2.5!JE•03 2.59E+03 2.59E-+03 2.59E•03 2.59E t03 
C· 14 3 69E ~ 08 7.3BE. 07 7 38E. 07 7..38E I 07 7 38E .. 07 7.38E t 07 7.38E. 07 
CR-51 0 OOE j 00 0 OOE. 00 616E I 04 3 42E t 04 1.35E I 04 8.79E. 04 1.03E+07 --------------- ... -----------------------------------------------------------------
P..IN-54 OOOE+OO 4.54E-.OB 901Eo07 O.OOE+OO 136E+08 O.OOE +OO 9.32E+08 
FE-55 326E•08 2.31E+08 539E~o7 O.OOEtOO OOOE .. OO t.47E-+08 1.00E+08 
FE-59 180Eo08 4.19E•08 162E•08 OOOEtOO OOOE+OO 1.32E+06 9.91E+08 

C0-58 OOOE+OO 436Et07 1.01E•08 OOOE100 OOOEtOO O.OOE-+00 601E-+08 
C0-60 0 OOE • 00 2.49E • 08 5 60E • 08 O.OOE t 00 0 OOE 1 00 O.OOE t 00 3.24E-+ 09 
Nl-63 161E 110 1.13E +09 545Et08 OOOE-+00 OOOE•OO O.OOEtOO 1.81 E+OB ---------------------------------------------------------------------------------
ZNG5 424E+08 t .47E•09 686E•08 oooe .. oo 942E+OS oooe .. oo 623E+08 
RB-86 OOOE•OO 2.73E•08 128E o08 OOOE+-00 O.OOE-+00 OOOE+OO 4.04E-+07 
SA 89 1 52E' 10 0 OOE t 00 4 34E I 08 O.OOE. 00 O.OOE I 00 O.OOE t 00 1.80E I 09 ---------------------------------------------------------------------------------
SR90 751E~11 OOOE+OO 18SE+11 O.OOE+OO O.OOE100 OOOE+-00 2.11E+-10 
Y-91 784E·06 OOOE•OO 2.10E•05 O.OOE -+ 00 OOOE+-00 O.OOE+-00 3.22E-+09 
ZR-95 1.72E • 06 5 43E • 05 3.73E ; OS 0 OOE . 00 7.98E I 05 0 OOE I 00 1.2SE-+ 09 ---------------------------------------------------------------------------------
NB-95 192Et05 1.07Et05 587E•04 OOOE•OO 1.03Et05 O.OOE+OO 4.56Et08 
RU-103 682E•06 OOOE+OO 2.92E+06 OOOE-+00 2.41E~07 O.OOE-+00 5.70E+-08 
AU·106 309E+08 OOOE+OO 390E•07 OOOE+OO 5.97E+-08 OOOE+-00 1.48E+10 ---------------------------------------------------------------------------------
AG 110M 152E 107 1.43E +07 8.72E•06 OOOE•OO 2.74Et07 O.OOE+-00 4.03Et09 
TE-t25M 1.48E. 08 5 34E. 07 1.98E. 07 4.14E• 07 0 OOE I 00 0 OOE-+ 00 4.37E +-08 
TE·127M 552E•08 1.96E+08 656E +07 131E•08 2.24E•09 OOOEtOO 1.37Et09 ---------------------------------------------------------. -----------------------
TE·129M 3.61E • 08 1.34E + 08 5.72E t 07 1.17E + 08 1.51E • 09 O.OOE-+ 00 1.36E + 09 
1·131 7G9E•07 1.08E•OB 578E•07 3.14E+10 1.85E-+08 O.OOE--+00 2.13Et07 
1·133 194E•06 329E•06 1.00E •06 459E-.08 5.77E•06 O.OOE•OO 2.49Et06 ---------------------------------------------------------------------------------
CS-134 7 tOE. 09 1 67E +10 7.75E . 09 0 COE I 00 5.31Et 09 2.03E • 09 2.08E t08 
CS-136 439E~o7 1.73E • 08 1.t6E108 O.OOE100 941Et07 1.48Et07 1.39E+07 
CS-137 1 01E•10 1.35Et 10 469E•09 OOOE +- 00 459E+09 1.78E+09 1.92E+OB ---------------------------------------------------------------------------------
BA-140 139E1 08 171E•05 897E106 OOOE100 578E•04 1.15E +- 05 215E•08 
CE-141 :>63Et05 189E•05 2.17E•04 OOOE+OO 890E+04 O.OOE +OO 5 41E+08 
CE-144 5 28E. 07 2.18E. 07 2 BJE I 06 0 DOE. 00 1.30E • 07 0 OOE I 00 1.33E +10 

PR-143 
ND-147 

G !Y.JE ; 04 2. 79E I 04 3 48E ~ 03 0 OOE. 00 1 62E • 04 0 OOE t 00 2.30E. 08 
362E·04 394E•04 236E • 03 OOOEtOO 231E+04 OOOE+OO 1.42E•08 

81 .0 



Number 

l?j iJl I Nuclear TMI Radiological Controls 
Departmental Procedure 661 O·PLN-4200.01 

Aeviluon No. 

Offslte Dose Calculation Manual (ODCM) 3 

TABLE 5.7.4 

Pathway Dose Factors, AI 

AGE GROUP; ADULT PATHWAY; VEGETATION 

~~~~~~~~~I~~~~~~~=~~~~~~~~~~~~~~~it~~~~~=e=~~~~f?=~~~i~~~=~~~~~~~~ 
H -3 0 DOE • 00 2 26E +03 2.26E • 03 2.26E +03 2.26E + 03 2.26E + 03 2.26E + 03 
C -14 2 28E • 08 4 SSE+ 07 4 SSE + 07 4.SSE + 07 4.55E + 07 4.55E + 07 4.55E + 07 
CA-St OOOE+OO O.OOE+OO 4.64E • 04 2.77E +04 1 .02E~04 6.15E t 04 1.17E+07 

MN-54 O.OOE•OO 313Et08 597E•07 O.OOE+OO 9.31E +07 O.OOE+OO 958E+08 
FE-55 2.10E•08 145E +08 3.38E•07 OOOE•OO O.OOEtOO 8.08Et07 8.31E+07 
FE-59 12GE+08 297Et08 1.14E t 08 O.OOE+OO OOOE +OO 8.29E+ 07 989E+08 --· ... ------- .. ----------------------·----------------------------------------------
C0-56 OOOE+OO 307E +07 689E•07 OOOE+OO OOOE+OO O.OOE+OO 623E+OB 
C0-60 OOOEtOO 167E t 08 36!>E•OB O.OOEtOO O.OOE+OO OOOE +OO 3.14E+09 
Nl-63 10·1E .t0 721E+·OB 3.49Et08 O.OOEtOO O.OOE+OO O.OOE+OO 1.50E+08 ----------- .. ---------------------------------------------------------------------
ZN-65 3 17E • 08 1 01 E • 09 4.56E + 08 O.OOE + 00 6. 75E + 08 O.OOE + 00 6.36E + 08 
RB 86 OOOE•OO 2.19E+08 1 02E+OB O.OOE+OO O.OOE +OO O.OOE+OO 4.32E+07 
SA-89 !>98E+09 OOOE +OO 286E•08 O.OOE+OO O.OOE+OO O.OOE+OO 1.60E+09 

SA90 605E•11 O.OOE•OO 1.48E +11 OOOE•OO OOOE+OO OOOE +OO 1.75Et 10 
Y-91 5 12E • 06 0 OOE + 00 1.;i7E + 05 O.OOE + 00 0 OOE t 00 O.OOE + 00 2 82E + 09 
ZR-95 117E+06 377E+05 2.55E+05 O.OOE +OO 5.91E+05 O.OOE +OO 1.19E+09 

NB 95 
RU-103 
RU 106 

142E ·05 7.!>2E •04 4.26E+04 O.OOE+OO 7.83E +04 OOOE+OO 4.il1E+08 
477E+06 OOOE+OO 2.06E•06 O.OOE+OO 1.82E+07 O.OOE+OO 5.57E +08 
193E•OB OOOE•OO 244E+07 OOOE+OO 3.72Et08 O.OOE t OO 1.25E+10 

AG-110M 105E • 07 9.75E·06 5.79E•06 O.OOE+OO 1.92E +07 O.OOE +OO 3.98E +09 
TE-175M !>66E·07 350E· 07 129E+07 2.90E+07 393E +08 O.OOE+OO 3.86E +OB 
TE-127M 349E•08 125E+08 426E+07 89JE+07 1.42E +09 O.COE+OO 1.17Et09 

TE-1291.1 251E •08 9.37E • 07 3.97E+07 863E ~07 105E ~ 09 OOOE +OO 1.26E +09 
1131 808E +07 1.16E•08 662E•07 379E~10 1.9BE+08 O.OOE +OO 3.05Ei07 
1·133 209Et06 363E t 06 1.11E t06· 534E•08 6.33E+06 O.OOEtOO 3.26Et06 ---------------------- ... ------------........ -------------------------------------------
CS-134 467E t 09 t. IIE +IO 9.08E+09 OOOEtOO 359E +09 1.19E+09 1.94E +08 
CS-136 428E+07 169E+08 1.22E +08 O.OOE+OO 9.41E +07 1.29E +07 1.92E+07 
CS-137 63GE+09 870E+09 570E•09 OOOE+OO 29SE +09 9.81E +OB t .68E+OB ---------------- ... ----- .. ----- ...... ---------------------------------------------------
BA 140 1 ?UE • 08 I 6?E ·OS 8.47E t 06 0 OOE t 00 5 52E • 04 9 29E + 04 2.66E + 08 
CE· 141 197E·OS 133E t 05 1 51E •04 OOOE+OO 620E t 04 OOOE t OO SIOE+OB 
CE1·14 329E•07 138E t-07 1.77E·OG OOOE +OO 8.1GE+06 O.OOE+OO 1.11E+10 

PR-143 
NO t 't7 

6115E•04 251E t04 3.10E +03 OOOE+OO 1.45E +04 O.OOE+OO 2.74E+ 08 
334E•04 385E•04 2.31E +OJ OOOE+OO 225E • 04 OOOE -+ 00 185E+OB 
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6 0 TMI-1 GASEOUS WASTE TREATMENT SYSTEM 

61 Description of tho TMI·1 Gaseous Radwaste Treatment System (seo Figure 6.1) 

6 1 1 Waste Gas System 

a. Reactor Building: 

• Reactor Coolant Drain Tank (RCDT) header 

b. Auxiliary Building: 

• Vent Header from 
1 Miscellaneous Waste Storage Tank (MWST) 
2. Three (3) Reactor Cooiant Bleed Tanks (RCBT) 

• Waste Gas Delay Tank 
• Two (2) Waste Gas Compressors 
· Throe (3) Waste Gas Decay Tanks (WGDT) 

c Fillrallon and dilution provided by the Station Venraatlon System. 

6 2 _9pcrab~IIY 

Operab1lity of the Gaseous Waste Treatment System Is defined as tho abaity to remove gas from the 
vent header/lank gas spaces and store 11 under a higher pressure In the Waste Gas Decay Tanks for 
subsequent release. 

Eltcept for Initiating the make up tank sample and waste gas venting and the rocyde or disposal of 
compressoo wa!>te gases stored in the waste gas decay tanks. the operation of the waste gas 
system is entirely automatic. One waste gas compressor comes on automallcally, renlovfng gases 
from lhc vent header system as required. to mainlain the pressure in the system at a maximum of 
about 16 4 psla. 
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7 0 EFFLUENT TOTAL DOSE ASSESSMENT 

7 1 Total Dose Calculation 

The annual (calendar year) dose or dose committment to any member of the public, due to reJeases 
of radioactivity and to racliation from uranium fuel cycle sources shall be limited to less than or equal 
to 25 mrem to tho total body or any organ except tho thyroid. which shall be limited to less than or 
equal to 75 mrem. This control is provided in order to mactthe dose limitations ol40 CFR 190. 

The total dose from TMI·1 and TMI·2 (uranium fuel cycle facilities v.ithin 6 kilometers) Is calculated 
by surnm1ng the calculated annual doses to critical organs of a real Individual for liquid effluent using 
Section 2.1 methodology, lor gaseous effluent using Section 5 2.1 and 5 2.2 methodology, and the 
d~r!!Ct rotdiatlon from the site from the environmental monitoring program's direct radiation (TLO) 
monitors 

8!jQ 
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8.0 TMINS RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM IREMPI 

8.1 Monitoring Program Requirements 

8. 1.1 Controls 

In accordance with the TMI-1 Tech. Specs. and TMI-2 POMS Tech. Specs .• tho radiological 
environmental monitoring program shall bo conducted as specified In Table 8.1. 

B. 1.2 Applicability 

At all times. 

8 1.3 Action 

a. Wrth tho radiological environmental monitoring program not being conducted as specified In 
Table 8.1. prepare and submit to the Commission In tha Annual Radiological Environmental 
Operating Report, a description of the reasons for not conducting the program as required 
and the plans for preventing a recurrence. 

b, With the level of radioactivity as tha result of plant elfluonts in an environmental sampling 
medium exceeding the reporting levels of Table 8.2 when averaged over any calendar 
quarter, prepare and submit to the Commission within 30 days from the end of the affected 
calendar quarter. a special report that Identifies the cause(s) for exceeding the llmit(s) and 
defines the corrective actions to be taken to reduce radioactive effluents so that the potential 
i\nnual dose• to a member of the public Is less than the calendar year limits of TMI·1 Tech. 
Spec. Sections 3.22.1.2, 3.22.2.2, 3.22.2.3 and OOCM Part II, Sections 2.1 .1.3F. 2.1 2.30, 
and 2.1.2.3E. When more than ono of the radionuclldes In Table 8.2 are detected as the 
result ol plant effluents in the sampling medium, this report shall be submitted if; 

concentiatlon (1) 
reporting level (1) 

+ concentration {2) + ... 2:: 1.0 
reporting level (2) 

When radionuclides other than those in Table 8.2 are detected and are the result of plant 
effluents, this report shall be submitted if the potential annual dose• to a member of the 
public is equal to or greater than the calendar year limits of TMI-1 Tech. Spec. 
Sections 3 22.1.2, 3.22.2.2, 3.22.2.3 and OOCM Part II, Sections 2.1.1.3F, 2.1.2.30, and 
2.1.2 3E. This report is not require::! If the measured level of radioactivity was not the result 
of plant effluents; however, in such an event, the condition shall be reported and described 
in the Annual Radiological Environmental Operating Report. 

The methodology and parameters used to estimate the potential annual dose to a member of the public shall 
ho Indicated In this report. 
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c. With milk or fresh leafy vegetation samples unavanable from one or more of the sample 
locations required by Table 8 1, identify specific locations for obtaining replacement samples 
and add them within 30 days to tho Radiological Environmental Monitoring Program given in 
the ODCM. Thl? specific loc.allons from which samples were unavaUablc ma 'I then be 
deleted !rom the monitoring program. Pursuant to TMI·1 Tech. Spec. 6.14 and TM1·2 PDMS 
Tech. Spec. 6.12, submit In the next Annual Radioactive Efflut:?nt Release Report 
documentation lor a chango In the ODCM Including a revised ligure(s) and table for the 
ODCM reflecting the new location(s) with supporting information identifying the cause of the 
unavailability of samples and justifying the selection of the new location(s) lor obtaining 
samples 

8 t 4 Bases 

The radiological monitoring program required by this control provides representative measurements 
of radiation and ol radioactive materials in those exposure pathways and for those radionudides 
which lead to the highest potential radiation exposures of members of the general public resulting 
from the station operation. This monitoring program implements Section IV 6 2 of Appendix I to 
10CFR~O and thereby supplements the radiotogiec1l elfluent monitoring program by verifying that the 
measurable conc!!ntrations of radioactive mater~als and levels of radiation arc not higher than 
expected on the basts of the cfltuant measurements and modeling of the environmental exposure 
fhllhways. Guidance for this monitoring Is provided by the Radiological Assessment Branch 
Technical Position on Environmental Monitoring (Revision 1, November 1979). Program changes 
may be initiated based on operational experience. 

8.1 5 Surveillance Requirements 

The radiologiec11 environmental monitoring samples shall be collected pursuant to Table 8 1, r·om the 
specific locations given in Tables 8.4 through 8 10 and IJaps 8 1 through 8 3, and shall be analy:ed 
pursuant ro the requirements of Table 8 1 and the deteclton capabilities required by Table 8 3. 
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8 2 land Use Census 

8 2.1 Controlc; 

In accordance with the TMI-1 Tech. Specs. and TMI-2 PDMS Tech. Specs., a Land Use Census shall 
be conducted and shall identify within a dlstar.ce of 8 km (5 miles) the location In each of tho 16 
meteorological sectors of the nearest mUk animal, the nearest residence. and the nearest garden• 
of greater than 50 m2 (500 h2) producing broad leal vegetation. 

8 2 2 ~Qp!icability 

At all times. 

8 2 3 Action 

a Wnh a land Use Census identifying a location(s) that yields a calculated dose or dose 
commitment greater than the values currently being calculated in TM1·1 Tech. Spec. 4.22.2.3, 
pursuant to ODCM. Part Ill, Section 2 0, identify the new locatlon(s) in the next Annual 
Radioactive Ellluent Release Report. 

b With a land Use Census identifying a location(s) that yields a calculated dose or dose 
commitment {via the same exposure pathway) 20% greater than at a location from which 
samples are currently being obtained In accordance with Table 8.1, add the new locatlon(s) 
wtthin 30 days to the Radiological Environmental Monitoring Program glven In the ODCM. 
The sampling location(s), excluding the control station location. having the lowest calcu1atoo 
dose or dose commitment(s). via the same exposure pathway, may bo deleted from this 
monitorina program after October 31 of the year In which thi~ Land Uso Census was 
conducted. Pursuant to TMI·1 Tech. Sp!!<:. 6.14 and TMI -2 PDMS Tech. Spec. 6.12. submit 
In the next Annual Radioactive Effluent Release Report documentation for a change in tho 
OOCM Including a revised figure(s) and tablc(s) for the ODCM renecting tho new localion(s) 
with information supporting the change in sampling locations. 

This Control is provided to ensure that changes In the use of unrestricted areas arc identified and 
modiftcations to the momtoring program are m~de il required by the results of this census The best 
Information from the door-to.<Joor survey, aerbl surveys, or consulting with focal agricultural 
.1uthorities shall bo used. This census satisfies tho requirements of S!!<:tlon IV.B.3 of Appendix I to 
10 CFR 50 Restricting tho census to gardens of greater than 500 square feet (50m2) provides 
assurance that significant exposure pathways via leafy vegetables wilt be identified and monitored 
since a garden of this size is tho minimum required to produce tho quantity (26 kgf yr) of leafy 
vcyetables assumed In Regulatory Guido 1.109 for consumption by a child. To determine this 
m1nirnum garden size. the followlrtg assumptions wore used: 1) that 20% of tho garden was used lor 
growing broad leaf vegetation (I o., similar to lettuce nnd cabbage), and 2) a vegetation yield of 
2 ka/ square m()ter 

8ro;1d le<tl vegetation sampling of at least throe dilferent kinds of vegetation may be performed at tho site 
boundary in each of two dttfcrcnt sectors with tho highest predicted 0/0s in lieu of the garden census. 
Rcquirrmcnts lor hro.1d leal sampling in Ta~o 8. t shall be followed. Including analysis of control samples. 
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8 2.5 Surveillance Requirements 

Tho Land Use Census shall be conducted during the growing season at least once per 12 months, 
using that information that will provide the best results, such as by a door·to.<foor survey, aerial 
survey. or by consulting local agricultural authorities Tho rcs~s of the Land Use Census shall be 
included In tho Annual Radiological Environmental Operating Report pursuant to OOCM. Part Ill, 
Section 1.0. 
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8 3 lnterlaborato!Y Comparison Program 

8 3. t Conuols 

Number 

661 0-P LN-4200.01 
Revision No. 

7 

In accordance with the TMI-1 Tech. Specs. and TMI-2 PDMS Tech. Specs .• analyses shall bo 
performed on radioactive materials supplied as part of an Interlaboratory Comparison Program 
which has been approved by tho Commission (NRC). Only those samples and analyses which are 
required by Table 8.1 shall bo performed. 

8 3 2 Applicability 

At an times 

8 3 3 Action 

With analysis not !wing performed as required above. report tho corrective action taken to prevent a 
rccummce to the Cornmlsslon in the Annual Radiological Environmental Operating Report 

8 3 .4 Bases 

The requirement lor participation in an approved Interlaboratory Comparison Program Is provided to 
ensure that Independent checks on precision and accuracy of the measurements of radioactive 
rnatcrlcll in environmental sample matrices arc performed as part of a quality assurance program lor 
environmental monitoring in order to demonstrate that the results are reasonably valid for the 
purpose of Section IV, 8 2 of Appendix I to 10 CFR 50. 

A summary of the Interlaboratory Comparison Program results shall be included in the Annual 
Radiological Environmental Operating Report. 
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Exposure Pathway 
and/or Sample 

Airborne 

Radioiodine and 
Particulates 

2. Direct 
Radiation' 

TABLE 8.1 

Sample Collection and Analysis Requirements 

Number of Samples 
and 

Sample Localions• 

Samples from 5 locations 
from Table 8 4. 

Samples from 40 
locations from Table 8 5 
(using either 2 
dosimeters or at least 1 
instrument for 
continuously measuring 
and recording dose rate 
at each location). 

Sampling and 
Collection Frequency" 

Continuous sampler 
operation with sample 
collection weekly, or more 
frequently If required by dust 
loading. 

Sample Quarterly 

910 

Number 
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3 

Type and Frequency 
of Analysis' 

Radioiodine C<mlster: 
Analyze weekly for 1·131. 
Particulate Filter: 
Analyze lor gross beta 
radioactivity following 
filter change'. Perlorm 
gamma lsoloplc analysis' 
on composite (by 
location) saniple 
quarterly. 

Analyze for gamma dose 
quarterly. 
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TABLE 8.1 (Conl'd) 

Sample Collection and Analysis Requirements 

Number of Samples 
E)(posuro Pathway and Sampling and 

and/ or Sample Sample Locations• Collection FrequencY" 

3. Waterborne 

a Surface' Samples from 2 locations Composite' sample over 1 
from Table 8.6. monthly period. 

• 1 sarnple from 
downstream (Indicator) 
location 

• 1 sample from upstream 
(control) location (or 
location not lnnuenced by 
tho station discharge) 

b Drinking Samples from 2 locations Composite• sample over 1 
from Table 8.6. monthly period. 

• 1 sample at the location 
of tho nearest water 
supply that could be 
aHected by tho station 
discharge 

• 1 sample from a control 
location. 

c. Sediment from Samples from 2 locations Sample twice per year 
Shoreline (1 Control and 1 Indicator) (Spring and Fall). the intmval 

from Table 8.7 not to e)l'cced 184 days. 

92 0 
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Typo nnd Frequency 
ol Analysis' 

Perform gamma isotopic 
analysis' monthly. 
Compos~e for tritium 
analysis quarterly. 

Perform gross beta and 
gamma Isotopic analysis' 
monthly. Perform Sr-90 
analysis H gross beta of 
monthly composite > 10 
times control. Composite 
for tritium analysis 
quarterly. 

Perform gamma isotopic 
analysis' on each sample. 
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Exposure Pathway 
and/or Sample 

4. Ingestion 

a. Mdk 

b . Fish 

TABLE 8.1 (Cont'd) 

Sample Collection and Analysts Requirements 

Number of Samples 
and 

Sample Locations• 

Samples from 4 locations 
from Table 8.8 

Samples from 2 locations 
from Table 8.9. 

• 1 sample of 
recrea!ionally important 
bottom feeders and 1 
sample of recreationatty 
Important predators In 
the vicinity of the station 
discharge. 

• t sample of 
recreationally Important 
bottom feeders and 1 
sample of recrcationally 
important predators from 
an area not influenced 
b_y the station dlscharoe. 

Sampling and 
Collection Frequency' 

Sample semimonthly when 
animals aro on pasture; 
monthly at other times. 

Sample twice per. year 
(Spring and Fall) , the interval 
not to exceed 184 days. 

930 
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Type and Frequency 
of Analysis' 

Perform gamma isotopic 
analysis' and 1-131 
analysis on each sample. 
Composite lor Sr-90 
analysis quarterly. 

Perform gamma Isotopic' 
and Sr-90 analysis on 
"edible portions. 
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TABLE 8. 1 (Cont'd) 

Sample Collection and Analysis Requirements 

NumLer of Samples 
Exposure Pathway and Sampling and 

arid/or Sample Sample Locations' Collection Frequenct 

c . Food Samples from 2 locations Sample at time of harvest. 
Products from Table 8.10 (when 

available) 

• 1 sample of green leafy 
vegetables or leafy 
vegetation at a location In 
tho Immediate vicinity of 
tho station. (indicator) 

• 1 sample of same 
species or group from a 
location not Influenced by 
the station discharge. 

Samples from 4 locations Sample fruits arid 
(3 indicator and 1 control) vegetables at time of 
from Table 8.10 (when harvest 
available). 

!H 0 
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Type and Frequency 
of Analysis• 

Perform gamma Isotopic'. 
1·131. and Sr·90 analysis 
on edible portions. 

Perform gamma Isotopic 
analysis' on edible 
portions. 
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TABLE 8.1 (Cont'd) 

Sample Collecllon and Analysis Requirements 

Table Notallon 

661 O·PLN-4200.01 
ReVIsion No 

3 

a. Sampling locations are provided in Tables 8.4 through 8.10. They are depicted in Maps 8.1 through 8.3. 
Deviations are permitted from the required sampling schedule if specimens are unobtainable due to 
hazardous conditions. seasonal unavailability, malfunction of automatic sampling equipment and other 
legitimate reasons. All devlalions from the samplir"lg schedule shall be explained In the Annual Radiological 
Environmental Operating Report 

b Frequency notation; weekly (7 days). semimonthly (15 days). monthly (31 days), and quarter1y (92 days). 
All surveillance requirements shall be performed within the specified time interval with a maximum allowable 
C.(tcnsion not to exceed 25% of the surveillance interval. A tolal maximum combined Interval time for any 4 
consecutive tests shall not exceed 3 25 times tho specified collection or analysis Interval. 

c. One or more Instruments. such as a pressurized ion chamber for measuring and recording dose rate 
continuously. may be used In place of, or in addition to. Integrating dosimeters. For the purpose of this 
tabto. a thermolumlnescent dosimeter (TLD) Is considered to be one phosphor; two or more phosphors In a 
pacl-.et arc considered as two or more dosimeters Film badges shall not be used as dosimeters for 
measuring direct radiation. 

d. Airborne particulate sample filters shall be analyzed for gross beta radioactivity 24 hours or more after 
sampling to allow for radon and thoron daughter de<:ay. If gross beta activity In an air particulate samplo(s) 
is gmater thnn ten times the calendar year mean of control samples, Sr-90 and gamma Isotopic analysis 
shall be performed on the Individual sample(s). 

c Gamma Isotopic analysis means the identification and quantification of gamma-emitting radionuclldes that 
may be attributable to the effluents from the facility. 

I. The ·upstream sample" shall be taken at a distance beyond significant Influence of the discharge. The 
"down5tream sample" shall be taken in an area beyond but near the mixing zone 

g Composite sample aliquots shall be collected at time intervals that are short {e g., hourly) relative to the 
compositing period (e g., monthly) In order to assure obtaining a representative sample. 
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Reporting Levels for Radioactivity Concentrations In Environmental Samples 

Airborne 
Particulate 

Water or gas Fish Milk Food Products 
Analysis (pCijL) (pCi/m3) (pCij kg,wet) (pCI/L) (pCI/ kg. wet) 

H·J 2o.ooo<al 

Mn·54 1000 30.000 

Fo·59 400 10.000 

Co· 58 1000 30.000 

Co-60 300 10.000 

Zn-65 300 20,000 

Sr·90 8 0.1 100 8 100 

Zr Nb·95 400 

1·131 2 0.9 3 100 

Cs-13-t 30 10 1000 60 1000 

Cs 137 50 20 2000 70 2000 

Ba·l.a-140 200 300 

ialfor drinkiii(J W<!!er S<lmples This is 40 CFR Pan 141 value 

000 
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Analysis 

Gross Beta 

H-3 

Mn·54 

Fe-59 

Co·SS. 60 

Zn-65 

Zr-95 

Sr-90 

Nb-95 

1·131 

Cs-134 

Cs-137 

Ba-140 

La-1·t0 -

TABLE 8.3 

Detection Capabilities for Environmental Sample Analysts• 

Lower Limit of DeJection (lid)~·· 

Airborne 
Particulate Fish Food 

Water or Gas (pCijkg, M1lk Products 
{pCI/ l) (pCijmJ) wet) {pCi/ L) (pCI/kg.wet) 

4 001 

2000 

15 130 

30 260 

15 130 

30 260 

30 

2 001 10 2 tO 

IS 

1d 0.07 1 60 

IS 005 130 15 60 

18 006 150 18 80 

00 60 

15 15 

970 
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Sediment 
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dry) 
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TABLE 8.3 (Cont'd) 

Detection Capabilities for Environmental Sample Analysis' 
Table Notation 

01. This list does not mean that only these nuclides are to be considered. Other peaks that are Identifiable. 
which may be related to plant operations. together with those of the above nuclides, shall also be analyzed 
and repor1cd in the Annual Radiological Environmental Operating Report. 

b Required detection capabilities for thcrmolumlnescent dosimeters used for environmental measurements arc 
given in Regulatory Guido 4.13 (Rev. 1). 

c The LLD is defined. for purposes of these controls. as the sm.1llest concentration of radioactive material in a 
s;'lmph:~ l!k1t will yir.kl a net count, 01bove system background, that v.ill be detected with 95% probability with 
only S"b probability of falsely concluding that a blank observation represents a 'rear· signal. 

Where 

For a particular m!.'asuremcnt system (which may include radiochemical separation): 

Lf.D= 4.66Sb 
E • V • 2.22 • Y • exp (·Ai\t) 

LLD Is the ·a priori'lcr .... er limit of detection as defined above. as picocurlos per unit mass or volume. 

~ is the stJr\dard deviation of tho background counting rate or of the counting rate of a blank sample as 
appropriate. as counts per minute, 

E. is the counting effiCiency, as counts per disinteyration, 

'I is the sample size In units of mass or volume, 

? 22 1S the number of disintegrations per minute per plcocurie. 

Y 1s the fractional radiochemical yield (when applicable), 

A is tho radioactive decay constant for the part1cular rad•onuclklc and 

61 for crwnonmcntal samples is the clap!.cd time betwccn sample collection. or end of the sample collection 
period. and time ot counting 

Typical values of E. V, Y and 6t should he U'il'<l 111 the ca'culalion. 

II should be recounLwd th.tt the LLD is defined as an ·a priori" (before tho fact) limit representing tM 
capah~hty of a m~asuromcnt system and not as an ·a postcrlo!•" (after the fact) limit lor a par1icular 
rnc.tsur(:rncnt Analyses shall be performed 1n such a manner that the stated UDs will be achieved under 
.routinn conditions Occasionally bacl..ground fluctuations. unavoidable small samples sl1es. tho presence of 
m:nr1Ning nuc:lkfl's, or otl•er uncontrollable c~rcurnstances m.1y render tiles~ LLDs unachi!!vablc. In such 
cal>r•s. tho contflbuting factors :.11<111 oo idmlfi11ed and d('scrllx'<J in tho Annual Radiological Environmental 
O~r,Jtu1g Rt>port 
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TABLE 8.4 

TMINS REMP Station Locatlons·Air Particulate and Air Iodine 

Statton Code Distance (miles) A7imuth {"} 

61-4 08 28 
E1·2 04 95 
F1-3 06 105 
G2· l 1.4 125 
M2-1 13 253 
AJ-1 2.6 358 
HJ-1 23 159 
JJ-2 29 181 
04-1 35 . 325 

G10·1 98 127 
J15·1 12 6 180 
015-l 13 5 305 

TABLE 8.5 

TMINS REMP STATION Locations-Direct Radiation (TLD) 

Sta!lt,~'LC.Qd_!! .Q!gance (macs) Azimuth (•) 

A1 ·1 04 0 
Al .. l 03 5 
81-1 06 25 
81 2 04 26 
61..J OS 15 
Cl 2 03 54 
01-1 02 74 
E1 -1 02 95 
El-2 04 95 
El-4 02 98 
Fl 2 02 109 
G1 ·3 03 129 
Hl -1 05 167 
Hl-9 03 167 
J1 ·1 08 184 
J1 3 OJ 189 
J1 4 04 188 
Kl ~~ 02 208 
Kl 5 0? 202 
ll -1 01 235 

M1 ·1 01 .249 
N13 0 1 270 
PI 1 04 :>93 
P1 ·2 0? ?90 

9')0 
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M!!P-No 

60 
2 

70 
75 
3 
4 
5 

71 
92 
G 
7 
8 

~No . 

t 
9 

10 
t 1 
12 
13 
14 
15 
2 

16 
17 
18 
19 
~ 
21 
22 
23 
24 
?5 
26 
27 
28 
29 
30 
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TABLE 8.5 (Cont'd) 

TMINS REMP STATION Locations-Direct Radiation (TLO) 

Stntion Code Otstance (miles} Azimuth (•) 

01 ·2 02 318 
Rl · l 0.2 335 
C2-l 1.6 48 
K2-1 1.1 200 
M2·1 1 3 253 
A3-1 2.6 358 
H3-1 23 159 
RJ-1 26 338 
85-1 48 18 
CS-1 45 42 
[5·1 46 81 
F5·1 47 107 
G5-l 48 131 
H51 4 1 157 
J5 1 4!) 182 
K51 50 200 
l.5·1 4 1 228 

MS-1 43 249 
NS-1 49 2G8 
PS 1 49 285 
051 50 318 
RSI 4 9 339 
06 I 52 65 
E7 I 68 86 
'9 1 85 308 

81(J: !) 4 21 
GIO·I 98 127 
G1!)·1 1·1 .s 124 
Jl5· 1 176 ISO 
0151 13 5 305 
R15 2 12 4 329 
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Ma(! No 

31 
32 
33 
34 
3 
4 
5 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
6 

54 
7 
8 

55 
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TABLE 8.6 

TMINS REMP Station Locations-Surface Water 

Station Code Distance (miles) Azimuth (•) 

Pt ·3 (Rl 0.1 284 
J1 ·2 (A) 05 168 
J2-1 (R) 1.5 182 
AJ-2 (R) 25 355 
HS-2 (F} 42 157 
09·1 (FJ 85 308 

Gt5-l (F) 14 4 124 
G15-2 (F} 13.6 128 
G15-3 (F) 14 8 124 
J15·2 (F) 14 7 178 
F15·1 (R) 12 6 122 

(R) Raw Wa!Pr 
{F) Ftmshed Water 

TABLE 8.7 

TMINS REMP Station Locations-Aquatic Sediment 

Station Code Dbtance (miles) Azimuth (•) 

Al -2 08 6 
Al -3 05 0 
G1 -t 0.3 137 
Kt 3 03 202 
J2· l 15 182 

1010 
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62 
63 
64 
65 

Map No 
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67 
68 
69 
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Station Cod~ 

A2· t (MGI 
A15-2 (MGl 

02·1 (M) 
G2· 1 (Ml 
P7-1 (MI 

K15 2 {M) 
FJ-1 (M) 
E2 2 (MJ 
M -1 (M) 

{MG} Goal Milk 
(M) CtM Mdk 

--

TM·~:'lF-IND 
TMAOF BKG 

AOF Fish 

TABLE 8.8 

TMINS REMP Station Locations-Milk 

Olslaoco {miles) Azimuth 1"1 

1 2 5 
142 9 
1 1 65 
1 4 125 
67 293 

128 208 
23 104 
1.1 93 
33 10 

TABLE 8.9 

TMINS REMP Slalion Locations-Fish 

Statton Lo<'.alion 

Downstream of Station Discharge 
Upstream of Station Discharge 

10~ 0 

Number 
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72 
73 
74 
75 
76 
77 
78 
79 
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TABLE 8.10 

TMINS REMP SIJition locations-Food Products 

Station Corle p istanco (miles} Azimuth (•} 

0 2·1 1 1 65 
G2·1 1 4 125 
A!l2 93 357 
P3·1 26 293 

A15·1 10 5 10 
EhJ 07 90 
E2·1 1 1 eo 
H1 ·2 09 150 
E6·1 59 100 

M15·2 136 253 
01 ·3 05 65 
A2· 1 1 2 5 
P7 1 67 293 

K15 2 12 8 208 
A15·2 14 2 9 

F3-1 23 104 
E2 2 11 93 

6151 10 3 12 
Et ·2 04 95 

A15·2 124 329 
f1 ·1 05 117 
J2-2 15 178 
A41 33 tO 
M2·2 1 3 252 
N2·2 1 3 265 
H1 ·3 07 150 
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74 
75 
eo 
81 
82 
83 
84 
85 
86 
87 
88 
72 
76 
n 
73 
78 
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PART II 

Definitions 
1 0 QgfiNITIONS 

pEFtNED TERMS 

1 1 Tho DEFINED TERMS of this section appear In capitalized typo and are applicable throughout Part II 
of the ODCM 

fACIUTY MODE ;l 

1 2 Post Defucllng Morutored Storage (POMS) is that condrtion where TMI 2 defucling has been 
curnplr,tcd. the core dellris removed from tho reactor during tho clean·up period has boen shipped 
off srte aod the fac~rty has been placed In a stable, sale and secure condition 

1 3 ACTION shall be thoso dddttion.11 requirements spoclftcd as corollary statements to each control and 
shall be p.1rt of the controls 

1 4 A system, sullsystem. trdln. component or dovlco shall be OPERABLE or have OPERABIUTY when it 
•s capabl<! of performing ots sp~ified tunctlon(s) Implicit in this defmhion shall be tho assumption 
that all necessary ant>ndant ln~trumentahon controls. normal and emergency electrical power 
sources. cocltng or seal water. lubrication or other aux9iary equipment. that aro required for the 
system, subsystem tram. component or device to perform its function(s). are also capable of 
porformmy thw related support function(s) 

pt~~JEL CAUBRATION 

1 5 A CHANNEL CAUBRATION shall be the adj•1stment. as necessary. of the channel output such that it 
r~•sponds ...,,,h noc~sary range and accuracy to known values of the parameter which tho channel 
mtmrtors The CHANNEL CAUBAATION sh..tll encompass tho enUre channef Including tho sensor 
and alarm arYJfor trip functtOns, and shaH include the CHANNEL FUNCTIONAL TEST. CHANNEL 
CALIBRATION may be performoo by any series of sequential. overlapping or total channel steps 
'IUC:h that lite f!ntlfe charm~ as C<llitratPd 

Cl !ANN(l OtECK 

I 6 A CHANHEL CHECK st1.1fl be the qUilltlal ivO il!.SOSStn(>f11 of channel behavior during operation by 
observation Thrs dctcrmin.1tion shall include, where possible. comparison of the channel indication 
al'ld or <>lttus 'h11h othN lndicahons arv.Jj or status dcr111cd lmm tndependettl instrument channels 
nl•·.'lsur·nq lhtl sam~ p.1ramf'lcr 
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For radloacu·,e effluent monitors, except for those in Table 2.2·1. this 
shall lncludo a verification which pr011ides a qualitatille assessment of 
channel response when the channel sensor is exposed to a radioactlve 
source. 

CHANNEL FUNCTIONAL TEST 

1. 7 A CHANNEL FUNCTIONAL TEST shall be. 

a Arldlog channels · the injection of a simulated signal into the channel as close to the pnmary 
sensor as practicable to verily OPERABIUTY including alarm 1r'dj or tnp functions 

b Bistable channels • the lnjectKln of a simulated t.lgnal Into t~ channel sensor to verily 
OPERABIUTY Including alarm and/ or trip functions 

1 8 The FREQUENCY NOT:..TION specrfled for tho performance of Surveillance Requirements shall 
com~t.pond to tho lnterJafs defined in 1 able 1 1 · 

_!;OMPOSITE SAMPLE 

1 9 A COMPOSITE SAMPLE Is a combination of Individual samples obtained at regular intervals 0\let a 
time period. Erthcr tho volume of each indiooiduat sample Is proportional to the low rate discharge at 
the 11me o1 sampling or the number of equal volume samples is proportional to the time period used 
to produce the corr.posrte 

GRAB SAMPLE 

1 10 A GRAB SAMPLE is an 1ndMdual sample collected rnless than fifteen minutes 

I I 1 A BATCH RELEASE IS the {!tscharge of fluid waste of a discr('te volume 

1 1? A CONTINUOUS RELEASE 1s tho discharge of fluid waste of a non-discrete volume. e g , from a 
11olumP or system that has an Input !low dw1ng the CONTINUOUS RELEASE 
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NOTATION 

S {Shdtly) 

D (Dday) 

W (W.:c~ly) 

M (1.1onthly) 

a ('Jimrtcrly) 

SA {Serni·Annually) 

A (Annually) 

A 

NA 

TABLE 1. 1 

Frequency Notation 

FREQUENCY 

At least once per 12 hours. 

At least once per 2-t hours. 

At least once per 7 days 

At least once per 31 days 

At least once per 92 days. 

At least once per t&-l days 

At l"ast once per 12 months 

At least once per 18 months. 

Not dpphcable. 
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SECTIONS 2.0, 3.0 AND 4.0 

Controls and Surveillance Requirements 

2/3 0 APPLICABIUTY 

CONTROLS 

2/30 t 

?/3 02 

2/ 303 

Controls and ACTION requ11emcnts shall oo applicable dunng tho coodrtions spccifiOO for each 
cuutrol 

AdtJercnco to the requirements of the Control aooj or associated ACTION within thu specl11od time 
interval shall con5t1tuto compliance with tho control In tho cvm't the Control Is restOtod prior to 
wpnation to the specified time 1ntorval r.omplction of the ACTION statement is not required 

In tho event the Control ar'd/ or associated ACTION requirements cannot be satisfied because ol 
circumstances in !!(Cess of those addrc~sed in the Control. Initiate appropriate act iOnS to rectify the 
problem to tho ex1enl possible under !he circumstances. and submit a special report to the 
Comn11SSlon pursuant to TMI 2 PDMS Trchn1cal SJ)f'Cif1C3tl0n (Tech SJ)('c) Scct1011 G 8 2 within 
30 days unless otherwise spt.'CI11ed 

4 0 I Sur•~"laoce Reqwrements shall be appi!Cilble dunng lhf! conditiOns s.pccdied lor •ndividual Controls unless 
othNWlSC stated in an indilllduul Survealancc Reqwrcmcnt Tht> Surveillance qequirements shall be 
performed Ill demonstrate compliance w1tl1 thll OPERI<BIUTY requirements cl the Control 

4 0 2 F dch Sunrelllance Rrquirement shall be performed with· l tho !>J)('Cilied time mterval v.ilh 

a A m.lJC:mum ilMowabiA ex1ension not to cxccL>d 25"'i. of tho survetllance lnterv.\1. aoo 

b. A lola! max1mum combmP.d int('I'Vltl lime for any 4 conse<::llll\/1! tests not !1) ellreed J 25 umes the 
l>pcclf]{'(j survm!lance Interval 

4 0 J Perlorman('f'l of a Survelllanc~ Rc.1uirement within the speclflf'd hiTli! mterval shall CO!l<itltute compliance with 
OPERABILITY rt>qtllrements lor a Control and assoctJIM ACTION statements uoless otherw'!Se requir('d by 
tho Con:rol 
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Tho Controls ol this srr''' n pruvlde the general rcqu.rements applicable to oilch of the Control and Surveillance 
Requirements 

2/ 3 0 1 

7 :.10 3 

This Control t.lef1nes the appltcabatty of each Control in terms of the specified condnlons and Is 
pr011ide<.lto tlelinoato speoftcany when each Control Is applicablq 

This Control defines those condrttons necessary to constitute compliance with tho tl!rms of an 
tndNJdual Control and associated ACTION requirement 

Ttus C(lntrol dchne!ttos the ACTION to bo taken lor circumstances not directly pr011ided for In tho 
ACTION st.J!crnents or when the provisions ol tho stated ACTION statement are not or cannot be 
rotnplir.-d Hlth Tho intent of th1s Control is to require that inoi)Qrable equipment be restored to an 
OPERABLE stntus lfl a prompt manner. that tho untt be maintained In stable conditions. and that the 
Commiss•on iJe promptly nctrfioo of such corl{lttrons 

4 0 1 Thi<> Control prO'Jk!cs that surve•llance actiVIt ies n!'ccssary to ensure the Controls arc mot and wm bo 
p·rform<:d dunng the FACILITY MODE or othl'f ron<.lilions for Y.hich the Controls are applicable 

4 o :? lf e prow;Jons of !Ius Control provod~ allo.Nablc tol!!r • .mccs for pcrlorrning surventance activities beyond 
tho:>tl "P'-'C:frt.'\1 m tho normal surJodlanco Interval These tolerances arc necessary to provide oi)Qrational 
tlt· · •t.JJ•ll bec..1uc;o nf schroul•ng and pet1orm.1nce consideratrQns The phrase ·at least• associated with a 
c;ur.e~t;mce lreqt,r•ncy dcw.s not npgate tfuc; a'lowablo tolerance value arid PQrmtts the perlorrnance of more 
ln•<JUent <;ur,cu'lance ar:tr11ttes 

Tht! toltudnc.c value<; t.tHm Ollher •odr,odut~lly or consncutlllcly over 3 test intervals. are sufficiently restnctrve 
t(J l·n<;ur(l tNt the rchat-d•ty .~ssoci.Jtoo v.•th tho survc•llance actw•ty Is not degraded beyond that obtained 
!rr.lll the nom1nal spcc•ll£-<1 tntcr•al 

I o 3 Th~ rrovt~IOns olt~1s C<JntrOI set fonh the wteff,, for detertn11tation ~f compll3nce wrth the OPERABIUTY 
''" lu·•cmcnt::. of tile Contr!A Under th.s cfltcra.t equipment. systems or components are assumed to be 
OPERABLE If tn•~ dS~ona•l'd Sl.'I'VI:•IIJn<:P actr.•t•cs tlil"O t>.~en o;atisfactor~y PQrformed wrthin the specrfied 
t mp 11J~'I'.;:!I Noth1nr; .n thrs l'fO"IISJOn l5 tv bl' conc;tnJ(-'(! as rtef•n•nq eqwpmont, systems or components 
OPERA8LE "'' '"n .-.v.h •H•mo; am found or kn<J ... n to 1m lfiO~.t'rable ,llthoUQh stdl meeting the SuNcallanr.e 
.RI' , 1•r••rtU?Ill'i 
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2.0 RADIOLOGICAL EFFLUENT REQUIREMENTS 

2.1 Radioactive Discharges 

2.1.1 Liquid Effluents 

2 1 1 1 OBJECTIVES 

To define tho limits an1 conditions for the controlled release of liquid radioactive effluents to the 
environs to ensure that those releases arc as low as practicable. These releases should not result In 
radiation Cltposures to offsito areas greater than a few percent of background exposures. Tho 
instantaneous release rate for all effluent discharges should be within ten times the concentrations 
specified In 10 CFR Part 20. 

To assure that tho releases of radio.-1ctivo liquids to olfsite areas meet tha ·as low as practicable" 
concept, tha following objectives apply: 

A Tho annual total quantity ol radioactive matorials In liquid waste, excluding tritium and 
dissolved gases, should not exc'X'd 5 curios per mdloactive waste·produclng reactOf, and 
the annual dose to tho whole body or any organ of an individual should not exci!OO 3 mrem 
to the total body and shall be less than or equal to 10 mrem to any organ. 

B The annual average concentration ol radioactive matcrl<tls in the effluent from the 
MP.Ch<tnical Draft Cooling Towers prior to dilution in the Susquehanna River, excluding 
tritium and dissolved gases. should not e)(cced 2E·8 pCif m . 

C The annu.JI avera~ concentration of tritium In liquid waste prior to ddution in the 
enmonmcnt should not e-cood !>E 6 pCijml 

~ I I 2 APPUCABIUTY 

Applii'S tu the controlled release of rddioactNo hqulds from TMI·2. 

? t I 3 CONTROLS 

A Th~ rautoactlvlty release concentration tn liquid effluents from TMI·2 to tho environment shall 
not ~·ccM ten tim~s the v.tiUI!~ !.J)(Jcthod In 10 CfR 20, Appendix B, tor unrestricted areas 

B The tot,1l rf'leac;e of radtlk!Ctr•c hf!Uid etflu('flt from TP.41 :>. excludtng tntiUITl and noble gases. 
!>hall not exc~K>d tO currm. dunng any calendar quartnr 

C Thp !'f1uipment ln:.tt~ltcd in the hquld radtoactlvc waste s~tcm shall be m.1inta•nro and shall 
he operated to process <1!1 radio.tctivo liquid wastes prior to this discharge when the ar.:rvity 
r.-lc.~sc rate wdl Pxcero 1 75 currc<o f'Xrhlding trittum and dis~ed gac;es, during any 
c.l lcnd,\1 qudrter 

0 Tht• m.:11nrnum r.'ldioact"-lty to be conlt~tfll'\1 rn one hflUid r<~dW.t~tc tank, 1'11.duotng tritium 
.. 11'\d dt~'iolvNI {)a!.£''> !hat can !)(' l1t<oc:h.1rg{'('l dir!'c tl~ to thl' ('nv.roroc; ~l1t1U not cxc:P.'f'd 
10 H JhC!. 
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E. When tho average release rate of radioactive effluents. excluding tritium and dissolved 
gases. exceeds 2.5 curies per radioactive waste· producing reactor during any calendar 
quarter. the licensee shall notify tho NRC within 30 days. Identifying the causes and 
describing the proposed program of action to reduce such release rates. 

F. The dose or dose commitment from Uquld effluents shall bo less than or equal to 3 mrem 
total body and less than or equal to 10 mrem to any organ for the calendar year. 

2.1.1.4 BASES 

Liquid radioactive waste release levels to unrestricted areas should be kept ·as low as practicable" 
and are not to exceed ten limos tho concentrations specified In 10 CFR 20. Tho Controls provide 
reasonable assurance that the resulting annual exposure to an Individual in olf-slte areas will not 
exceed the design objectives of Appendix Ito 10 CFR Part so. which were established as 
requirements for the cleanup of TMI -2 in tho NRC's Statement of Polley of AprU 27, 1981. This 
assurance is based on tho fact that the Susquehanna River will daute the liquid effluents upon their 
release from tho site. Tho etnuents will be diluted by a factor of about 250 in the region whore finfish 
can exist (within a one-quarter mno radius of the discharge point) . At the same time these Controls 
permit flexibility under unusual conditions, which may temporar~y result In higher than normal 
releases, but still within ten times the concentrations, SJ>eCified In 10 CFR 20. It Is expected that by 
using this nexlbllity under unusual conditions, and exerting every effort to keep levels of radioactive 
material in liquid wastes as low as practicable, tho annual releases will not exceed a smallfractlun of 
lhe annual average concentrations specified in 10 CFR 20. 

Contro12.1. 1.3 A above requires the licensee to limit tho concentration of radioactive materials in 
liquid ctnuents from TMI-2 to ten times tho levels specifiod In tO CFR 20, Appendix B. for 
unrestricted areas. This Control provides assurance that no member of the general public can be 
exposed to liquids containing radio::tctlvo materials In excess of limits considered permissible under 
the Commission's rules and mgulations. 

Control 2 1 t 3 8 above establishes an upper limit for tho release of radioactive liquid effluents, 
C)(dud111g lrltrurn and dissolved gases. of 10 curies during any calendar quarter. The Intent of this 
Control is to permit tho licensee flcxibijity under unusual conditions, which may temporarily result In 
releases higher than tho levels normally achievable when tho unit and the liquid radwaste equipment 
i:trO functioning as designed. Releases of up to 10 curies during any calendar quarter will result in 
concentrations of radioactive materials in liquid effluents at small percentages of the concentrations 
speCified In 10 CFA 20. 

Control 2 t I 3 C requires !he licensee to maintain and operate the equipment Installed in tho liquid 
r<~dro.tctive wttste system to reduce the release of radioactive materials In liquid effluents to as low 
as pr.lcticable. consistent with tho requirements of tO CFA 50 36a. Normal usc and maintenance of 
"'"'JIIr'(l equipment In the liquit.l radioactive system •s expected to result in releases of not more than 
;~bout frvo curies per year. excluding tntiurn and dissolvoo gases during normal operations. In order 
to ~('ep rPICi!SCs of r.~dloactrve materials as low as practicable, the Control requires, as a mlnimurn. 
operr~hon of equipment whenevN tho tiltC of release cxcroos t 25 curies per quarter. cvcluding 
lr·l•t•m art<J drssolv~ gdSCS 
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In addition to Control 2.1.1.3 B., the reporting requirements of Control 2 1.1.3 E. and Secllon 6.6 of 
the £MI·2 POMS Tech. Specs .. delineate that the licensee shall identrly the cause whenever the rate 
ol radioactive effluents, excluding tritium and noble gases. exceeds 2.5 curies during any calendar 
quarter and describe the proposed program of action to reduce such release ralcs. This report 
must be filed wtthin 30 days following the calendar quarter in which the 2.5 curio release occurred. 

Control 2. t . t 3 F requires that the dose to off site personnel be lirnitt..>d to the design objectives ol 
Appendix I of tO CFR Part 50. This will assure tho dose received by the public during tho cleanup Is 
cqu••·•lcnt to or \:s:; than that from a normal operating reactor. The limits also assure that tho 
environmental impacts arc consistent with those assessed in NUREG.Q683, the TMI-2 Programmatic 
Environmental lrnp.1ct Statement (PElS) 

2 t 2 Gilseous Effluents 

? t 2.1 OBJECTIVES 

To define the l1mits i\nd conthtions lor the controlled release of radioactive gaseous otOuents to lhc 
environs to ensure that these releases tufl as low as practicable These releases should not result In 
radiation exposures in oflsita areas greater than a few percent of background exposures. 

To assure that the relcilse of radioactive gases to olfs1te areas meet the as low as practicable 
concopt, tho release rate of gaseous effluents shall not re!.ult In doses to tho public exceed1ng the 
dosign ohjectivas of Appendix I to 10 CFR Part 50 

2 1 ? 2 APPLICABILITY 

Applies to 1M conholled t<'lcase of radioactive yases from TMI·2. 

2 1 ? 3 CONTROLS 

A The instantaneous doso rate from rotease of gross gaseous activrty except lor halo-ems and 
pan•culates w•th half lives longer than eight days shall not exceed 500 mremjyear to the 
t0tal body and 3000 mremf ycar to the skin 

B The instantaneous dose rate from release of particulates with lw"Jif.fivcs greater than eight 
days, tQ the environs as part of the airborne ellluents. shall not eltceed t500 mremj year to 
.my oruan 

C R<~dio.tctive ~pses ilnd parti1 .1tes purg()(J from thr Reactor Building sl1.1ll be filtered 
throuah the h•gh ellicwncy particulate air Idlers 

D Tl ,t> mr dose clue to noble gasC's In gaseous effluents shall be less tlun or equal to tO mrad 
!or U•1rT'm1 radi.ttion and le'>S than or cqu:1l to ?0 mrad for hcta radiation for tho calendar 
~c.rr, and lt•!>S th .. tn or equal to 5 mr.1d lor ganuna rad1at•on and 10 mrad for beta rad~ltion 
lm ~H1'~ c.;:;fpnd.1t qu;,rtf>t. 

( TllP do:.c '''' r.tdoo.1c: tivf' (other lllttn noble uas.-ous effluents} shall be less thclll or equal to 
1" !1'' • m IJ .tny or• J•lf1 for thf' c,11end ,H yf'ar ;md 7 5 rnrcrn to any org.•n for ony calendar 
fl.J.lrlN 
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F When tho release of radioactive materials In gaseous wastes exceeds the values In 

2.1 2 4 BASES 

Controls A. B. 0 or E. tho licensee shall notify the NRC within 30 days, Identifying the causes 
and describing the proposed program of action to reduce such releases. 

The specified levels pro•JkJe reasonable assurance that the resulting annual exposure rate from noble 
oases at any location at the silo boundary will not exceed 10 milliroms per year. Al tho same lime. 
these Controls permit nexibilily under unusual conditions. which may temporarUy result In higher 
than the design objective levels, but still within the dose limits specified in 10 CFR 20 and within the 
design objectives of Appendix Ito 10 CFR 50. It Is expected that using this nexlbllity under unusual 
conditions, and by exerting every eHort to keep levels of radioactive material In gaseous wastes as 
low as practicable. the annual releases will not exceed a small fraction o f the annual dose limits 
spf'cilied in 10 CFR 20 and will not result in doses which exceed the design objectives of Appendix I 
to 10 CFR 50, which were endorsed as limits lor the cleanup of TMI-2 by the NRC's Statement of 
Policy of Apnl 27. 1981 . 

These efforts should Include consideration of meteorological conditions during releases 

Control 2.1 2 3 A, requires the licensee to lirnit tho concentration of noble gases from TMI-2 to 
unrcr.trlctc<.l areas to levels such that no indtJidual will receive dose at a rate groaler than 500 
mremf yr to the total body or 3000 mremfyr to the skin. 

Control 2 1 2 3 B., requires the licensee to limit the concentration of particulates with half-lives 
grl.'atN than eight days. reloasc<.l from TMI-2 to unrestricted areas to levels such that no Individual 
wtll receive dose at a rate greater than 1500 mremf yr to any organ. The absence of iodine ensures 
that the corresponding thyroid dose rate above background to an infant via the cow-mHk-infant 
pathway is less than or equal to t 500 mrem;yr. A grazing pNlod of 6 months has been applied to 
all radionuclides in part1culatc form with hall-lives greater than 8 days, to allow for !he mHk exposure 
pathway 

Control 2. I 2 3 C., hrruts the radioactivity that may be released to !he environment to ·as low as 
~racticabtc• 

In adcl1tion to tho requirements of Controls 2.1 2 3 B., 0 and E., the reporting requirements of 
Control ? I 2 3 f . delineate that the licensee shall identily the cause whenever tho radioactive 
gds.eous rt)lcases excero Control 2.1.2 3 D. or Control 2 1.2.3 E .. and descnbe the proposed 
program of action to rt>duce such rclcases Tho report must be filed within 30 days following the 
r.,1lend..lr qu.1rtor in which the release Jccurrc<.l. 

t100 



Numb41r 

I?J ijl J Nuclear TMI Radiological Controls 
Departmental Procedure 661 0-PLN-4200.01 

T111e Aevisioo No. 

Offslte Dose Calculation Manual (ODCM) 7 

2.2 Radioactive Gaseous Etnuent Monitoring Instrumentation 

2 2.1 OBJECTIVE 

The radioactive gaseous effluent monitoring Instrumentation channels shown In Table 2.2·1 
shall be OPERABLE. 

2 2.2 APPLICABIUTY 

As shown In Table 2.2·1. 

:> 2.3 CONTROL 

With less than the minimum number of radioactive gaseous effluent monitoring 
Instrumentation channels OPERABLE. take the ACTION shown in Table 2.2·1. 

224 BASES 

The radioactive gaseous effluent Instrumentation Is provided to monitor and control. as 
applicable. the releases of radioactive materials in gaseous ef!luents during actual or 
potential releases of gaseous effluents. The OPERABILITY and use of this Instrumentation Is 
consistent with the requirements of General Design Criterion 64 of Appendix A to 10 CFR 
Part so. 

119.0 
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TABLE 2.2·1 

Radioactive Gaseous Effluent Monitoring Instrumentation 

CHANNEL MINIMUM 
CHANNEL CHANNEL FUNCTIONAl. CHANIIELS 

ltiSTRUMEIIT CHECK CALI!lAATIOtl TEST OPEPABLE APPLICABIUTY ACTION 

HP R·219Gas 0 A M 1 Note 1 Note 2 

lff'. f.\.219 Part<eulatt 0 R "' 1 Note1 Note 2 

lff'·R-219A Gas 0 R M 1 Note! Note 3 

11P·R·219A Part;cuta1e 0 R M 1 Note 1 Nott 3 

HP R-225 Ga~ 0 R "' 1 Note 1 Note 4 

HP-R-225 P,lt1•wfate 0 R M 1 Not• 1 Note 4 

NOTES: 

t. During opor.ltion ol tho monitored system. 

2 II the snme channel on HP-R-219A Is inoperable, secure Reactor Building Purge if in progress. 

J . II the same channel on HP-R·219 Is Inoperable, secure Reactor Building Purge Jf In progress. 

o1 It channel is inoperable, secure Reactor Building Purge if in progress 
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3.0 MONITORING REQUIREMENTS 

3,1 Radioactive Discharges 

3.1 1 Uquld Effluents 

3.1.1.1 OBJECTIVE 

To ensure that radioactive liquid releases from the facility are within the limits of Controls 2.1.1.3 A. 
through F. 

3 1. 1 2 CONTROLS 

During release of liquid radioactive wastes from Radioactive Waste-t.1iscellancous Uquids System. 
the following conditions shall be met: 

A. Facility records shall be maintained of the radioactive concentrations and volume befofe 
dilution of each batch of liquid effluent released. and the average diutlon flow and length of 
limo over v.hlch each discharge occurred. Estimates of the error associated with each 
reported value should be Included In facility records. 

B. Radioactive liquid waste sampling and activity analysis shan be performed In accordance 
Nith Table 3.1·1. Prior to tho release of each batch of liquid effluent. a sample shall be taken 
from that batch and analyzed for the concentration of each significant gamma emitter to 
demonstrate compliance with Control2.1.1.3 A. using the flow Into which the effluent Is 
discharged. 

3 1.1.3 BASES 

These monitoring requirements provide the data for the licensee and the Commission to evaluate tho 
station's performance relative to radioactive liquid wastes released to the environment Reports on 
the quantities of radioactive materials released in liquid effluents shall be furnished to the 
Commission on the basis of ODCM Part Ill Requirements. On the basis of such reports and any 
additional information obtained from the licensee or others. the Commission may require the 
licensee to take appropriate action. 

3 1.2 G:.seous Effluents 

3.1.2.1 OBJECTIVE 

To ensure that radioactive gaseous releases from the facBrty are wilhin the limits of Controls 2.1 2 3 
A. through F. 

3. 1 2 2 CONTROLS 

During release of mdloactlvc gaseous wa&tos, the following conditions shall be mot: 
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A. During purge of the Reactor Building, the following coridilions shall be met: 

1. The Reactor Building Purge Exhaust Monitors (HP·R-225 and HP-R-219 or similar 
device) shall be OPERABLE 

2. Tho Purge Exhaust Valves (05129 A/D) shall bo OPERABLE. 

3. Tho Purge Exhaust Valves (05129 A/D) shall be Interlocked to recirculate on recelpl 
of a high radiation signal from the Reactor Building Exhaust Monitor (HP·R·225). 

B. Tho now rate for radioactive etnuont streams and tho AuxU!ary and Fuel Handling Buildings 
and the Reactor Building, shall be monitored and recorded. Gaseous etnuents from the 
Reactor Building Purge Exh.1ust shall be continuously monitored and recorded. 

C. Radloaclivc gaseous wo~ste sampling and activity analysis shall bo performed in accordance 
with Table 3. t ·2. 

D. Facility records shall be maintained of radioactive concentration, release ratio and volume of 
each batch of gaseous effluents releaS!.!d and the length of time over which release 
occurred. Estimates of the error associated with each reported value should be Included In 
facility records. 

E. Tho Unit Vent monitors (HP-R-219, HP-R·219A, and HP-R·225) shall be CALIBRATED atlcasl 
every elghleen months by means ol a known radioactive source. These dclcctors shall have 
a CHANNEL FUNCTIONAL TEST at least monthly, and a CHANNEL CHECK a! least daily, to 
verily that tho read·out device Is Indicated as expecled. 

F. The release ol radioactive materials, other than noble gases, In gaseous etnuenls shall be 
determined to bo withll' tho limits calculated In accordance with this Conlrol by oblaining 
representalivo samples and performing analyses In accordance with the sampling and 
analysis progrnm. specified In Table 3.1·2. 

3.1 2.3 BASES 

Controls 3 1 2 2 A. through E. require that suitable equipment to monitor lhe radioactive gaseous 
relc.1Ms nro operating during nny period these releases are taking place. 

Control 3. t .2.2 F. Is provided to ensure that the dose to a member of the public from gaseous 
otnuents from TMI·2 war bo within tho limits of Control 2.1.2.3 D and Control 2.1.2 3 E. 

These monitoring requirements provide assurance that radioactive gaseous effluents from the station 
arc properly controlled and monitored over lho lifo of tho stalion. These monitoring requlrcrn!lnts 
provide tho data for tho licensee and the Commission to evaluate the station's performance relative 
to radio.1ctivo gaseous wastes released. to the environment. 

Reports on the quantities ol radioactive materials released in gaseous effluents shall be furnished to 
tho Commission on tho basis ol ODCM Part Ill requirements. On the basis or such report a'ld any 
ndditlonal information tho Commission may obtain from the licensee or others. tho Commission may 
from time to time require the licensee to take such action as the Commission deems appropriate. 
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3 2 Rad!o.1clivo Gaseous Etnucnt Monitoring Instrumentation 

Each radioactive gaseous effluent monitoring instrumentation channel shall be demonstrated 
OPERABLE by perforrnanco of the CHANNEL CHECK. CHANNEL CAUBRATION and CHANNEL 
FUNCTIONAL TEST operations at tho lrcqucncies shown in Table 2.2·1 (per occupational exposure 
considerations and detector sensitivity In ambient radiation areas). 
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TABLE 3.1·1 

Radioactive liquid Waste Sampling and Analysis {4, 5) 

A. Liquid Releases 

Type of Detectable 
Sampling Frequency Activity Analysis Concentration (3) 

Each Batch Individual Gamma SE-7 pCljm (2) 

H.J 1E·5,£1/ ml 

Monttlly Composite (1) Gross Npha 1E·7 pCijml 

. Sr·89 5E·8,£if ml 
.. 

Sr·90 SE-8 pCi/ml 

NOTES: 
. . 

(1) A COMPOSITE SAMPLE Is one In which tho quantity of liquid samploo is proportional to the quantity of 
liquid waste discharged from the plant 

(2) For certain mixtures of gamma ernlncrs, It may not bo possible to measure radionuclldes In concentrations 
ncar this sensitivity lirnit when other nuclides are present In the sample In much greater concentrations. 
Under thuse circumstances. it will be more appropriate to calculate tha concentrations of such radlonuclides 
using measured ratios with those radionuclides which are routinuly identified and measured. 

(3) The delectability llmits for radioactivity analysis are based on the technical feasibHity and on the potential 
significance in tho environment of tho quantities rclcasoo. For some nuclides. lower detection limits may be 
readUy achievable and whc.n nuclides arc measured below the stated llrnits, they should also be reported. 

(4) Tho results of ttlcse andlyscs should be used as tho basis for recording a:~d reporting the quantities of 
radioadlve material released in liquid effluents during the sampling period. In estimating releases for a 
period when analyses were not performed. the average of the two adjacent data points spanning this period 
should be used. Such estimates should be included In the effluent records and reports; however, they 
should bo clror1y identified as estimates. and the method used to obtain these data should be described. 

(5) DP.viations from the sampling/analysis mgirne wijf bo noted in the report specified in ODCM Part IlL 
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TABLE 3.1·2 

Radioactive Gaseous Waste Sampling and Analysis (3) 

SAMPLE SAMPUNG TYPE Cr 
SAMPLE POINT TYPE FREQUENCY ACTIVITY ANALYSIS 

Reactor Outlding Purge Rcll!a~cs Gas Each Purge H-3 

Individual 
Gamma Emitters 

Unit l:.ch.tu~t Vent Rcll!ase Points Gas Monthly H-3 

Individual 
Gamma Emitters 

Individual (b) 
Particulates Wcf.lkly Gamma Emitters 

Monthly 
Composite Sr-90 

Monthly Gross Alpha 
ComJJOsite Emitters 

Reactor Budding Brno.~thcr Particulates Semi-Annually lndv. Gamma 
Emitters (b) 

. Sr-90 

';ross Alpha 
Emitters 

661 O.P LN-4200.01 

7 

DETECTABLE 
CONCENTRATION(1 )(a) 

tE-6pCifcc 

t E-4 pCijcc (2) 

1E-6pCij cc 

IE-4 pCijcc (2) 

1E·tO pCijcc {2) 

1E-1t pCifcc 

tE-11 pCijcc 

IE-10 pCifcc {2) 

1E·11 pCifcc 

IE-11 pCI/cc 

(1) Tho ahovo dctcctabflity limits arc based on technical feasibility and on tho potential significance in the . 
environment of th~J quant1ties released. For some nuclides. lower detection limits may bo readily ach1t!Vable 
and when nuclides arc measured bclO'N the stated limits. they should also he reported. 

(2) for certain rni)rlurcs of gamm.1 emitters. it may bo possible to measure radlonuclides at levels ncar tlloir 
!.l!11s1tivity limit5 whon other nuclides aro present in the samplo at much higher lovols Under tllese 
clrcumstanc:f's, it will be more appropriate to calculate tho levels of such radionuctides using observed ratios 
in tho gaseous component in the reactor coolant lor those radionuclidcs which are measurable. 

(J) Deviations from tho sampling ;~nci nnalysis rP.girno Will be noted 111 tho report SJ")<!Ciftcd in ODCM Part Ill 
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TABLE 3.1•2 (Conl'd) 

Radioactive Gaseous Waste Sampling and Analysis Program 

Table Notation 

a. The LLD is tho smallest concentration of radioac1rve material in a sample thai will bo detected with 95% 
probab~ity with 5% probab~ity of falsely concluding that a blank observation represents a "real" signaL 

For a particular measurement system (which may Include radiochemical separation): 

Where 

4. 66 sb r.r.D = 
E • V · 2.22 · Y • exp (-).4\t) 

LLD is the lower limit of detection as defined above (as plcocurlo per unit mass or volume). 

Sb Is tho standard deviation of tho background counting rate or of the counting rate of a blank 
sample as appropr~1te (as counts per minu1e) 

E is the counting efficiency (as counts per transformation), 

Vis the sample siLe {in units of mass or volume), 

2.22 Is the number of transformations per mlnu1e per plcocurle, 

Y is the fractional rndlochemical yield (when applicable), 

.A is tho radioactive decay constant for the particular radionuclide, and 

lU is tho elapsed lime between midpoint of sample collection and time of counting (for plant 
eflluents, not environmental samples), 

The value of Sb used in the calculation of the LLD for a detection system shall be based on the 
actunl observed variance of the background counting rate or of the counting rate of the blank 
samples (as appropriate) rather than on an unverified theoretically predicted variance. In calculallng 
the LLD for a radionuclide determine-d by gamma-ray spectrometry, the background shall Include tho 
typical contribu1lons of other radionuclides normally present in the samples. Typical values of E. V, 
Y, and ~~ shall be used In tho calculation. The background count rate is calculated from tho 
background counts that are determined to bo with ± one FWHM (Fuii.Wldth-at·Half·Maximum) 
energy band abou1tha energy of tha gamma·ray peak used for the quantitative analysis for that 
r.tdionuclide. 
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b. Tho principal gamma emitters for which the LlD specification applies exclusillcly are the following 
radionuclides: Mn-54, Fe-59. Co-58. Co-60. Zn-65, Mo-99. Cs-134. Cs·137. Ce-141 and Ce-t« lor particwte 
emissions. This list does not mean that only these nuclides are to be detected and reported. Other peaks 
which are measurable and Identifiable, together with the above nuclides. shall also be Identified and 
reported. Nuclides which are below the LLD for the analyses shall be reported as ,ess than" the nudide's 
LLD and shall not be reported as being present at the LLO level 101' that nuclide. The 1ess than" values shan 
not be used in the required dose calculations. 
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SECTION 4.0 

Design Features 

4 0 DESIGN FEATURES 

4.1 SITE 

EXCLUSION AREA 

4.1.1 Tho exclusion area Is shown In Figure 5·1, TMI·1 Tech. Specs. 

LOW POPULATION ZONE t 
I 

4 I 2 Tho low poputallon zone Is shown in Figure 5·2, TMI·1 Tech. Specs. 

SITE BOUNDARY FOR GASEOUS EFFLUENTS 

Numbtf 

6610-PLN-4200.01 

7 

4.1.3 Tho site boundary lor gaseous effluents shall be as shown In Figure 5·3, TMI·1 Tech. Specs. 

SITE BOUNDARY FOR UQUID EFFlUENTS 

4 1.4 Tho site boundary lor liquid effluents shan be as shown In Figure 5-3. TMI·1 Tech. Specs. 
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50 PART II REFERENCES 

51 

52 

NUREG-o683. •final Programmatic Environmental Impact Statement related to decontamination and 
d•sposal of radioactiVe wastes resulting from March 28. 1979. acodent Three Mile Island Nudear 
Station, Unit 2: March 1981. and its supplements. 

TMI 2 PDMS Technical Specifications. attached to Fac•lrty Ucense No. DPR·73 

53 nrc 10, Code of Federal Regulations. "Energy" 

5.4 "Statement of Policy Relative to the NRC Programmatic Environmental Impact Statement on the 
Ocanup of Three M~e Island Unit 2: dated April 27, 1981 

5 5 Regulatory Guide 1.1 09, "Calculation of Annual Doses to Man from Routine Releases of Reactor 
Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50. Appendix 1: Revision 1, 
October 1977 

56 DOE/TIC·27601, Atmospheric Science and Power Reduction 

5.7 Tf.11 ·1 Technical Specifications. attached to Faciity Operating License No DPR-50 

5.8 POMS • SAR 
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PART Ill 

Reporting Requirements 

1 0 J MI ANNUAL RADIOLOqiCAL ENVIRONMENTAL OPERATING REPORT• 

1. t Routine Radiological Environmental Opcrnllng Reports covering tho operation of the unit during the 
prt>vlous calundar year shall bo submitted to the Commission prior to May t of each year. 

t 2 Tho Annual Radlologlr.al En·Jironmcntal Operating Reports shall include summanes. interpretations. 
and an analysis or trends of tho results of the radiological environmental monitoring activities for the 
report period. Including a comparison with pre·oporatlonal studies. wnh operational controls as 
11ppropr~1to. and w1th previous environmental monitoring mports. and an assessment of the 
obsor.md impacts of the plant opcrahon on tho environment Tho reports shall also indude tho 
results of Land Usc Censuses required by Part I, Section 8 2. 

1 3 The Annual Radiological Environmental Operating Reports shall include the summarized tabulated 
rC!lulls of analysis of all radiolocJical environmental samples and environmental radiation 
measurements required by Part I Table 8 1 1akcn during the period pursuant to the locations 
spocihcd In tho tables and ligures In this OOCM, as well as summariled and tabulated results of 
these analyses and measurements In a format slmaar to tho table In the Radiological Assessment 
Branch Technical Position. Revision t, November 1979 In tho event that somo Individual results are 
not available for inclusion with tho report, the rcport shall bo submitted explaining the reasons for 
the missing rcsulls The mi!>Sing data shall be submitted as soon as possible In a supplementary 
report 

1 4 The reports shall also indude the following· a summary description of the radiological environments 
monitoring program. a map(s) of all sampling locations keyed to a table giving d istances and 
d11nctions from a point that Is midway between the Reactor Buadings of n.11-1 and TMI-2; the results 
of hccnseo participation In the tnlerlaboratory Comparison Program, required by P: t I, Section 8.3; 
discussion of all deviations from tho sarnpl1ng schedule of Part I. Table 8 f; discussion of all the 
required analyses In which the LLD required by Part I. Table 8 3 was not achievable. 

• A singto suhmrttal may bo made lor tho station. 
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2 0 TMI ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT 

NOTE 

A single submittal may be made for the station. Tho submh1al should 
combine those sections that are common to both units at the station 
however, for units with separate radwaste systems, the submh1al shall 
specify the release of radioactive material from each unit. 

7 

2 1 Routine Radioactive Effluent Release Reports covering tho operations of tho unit during the previous 
12 months of operation shall be submitted within 60 days after January 1 of each year for TMI·1 and 
prior to May 1 for TMI·2. 

'l 2 The following Information shall be Included In both Radioactive Effluent Release Reports to be 
submitted each year. 

The Radioactive Effluent Release Reports shall Include a summary of tho quantities of radioactive 
liquid and gaseous effluents and solid waste released from tho unit as outlined In Reg. Guide 1.21, 
Rev. 1, with data summarized on a quarterly basis following the format of Appendix B thereof. 

2 3 Tho Radioactive Effluent Release Reports shall Include the following Information for each type of 
solid waste shipped olfsito during the report period: 

a container volume. 

b. total curie quantity (specify whether determined by measurement or estimate), 

c. principal radlonuclldcs (specify whether determined by measurement or estimate), 

d . typo of waste (e.g .. spent resin, compacted dry waste, evaporator bottoms), 

e type of shipment (o g., LSA. Type A, Type B) and 

f. solidification agent (e g , cement). 

2 4 The Radioactive Elfluent Release Reports sh,'lllincludo a summary of unplanned releases from the 
site to unrestricted areas of radioactive materials In gaseous and liquid effluents made during the 
reportmg period. 

2.5 The Aadlo.1ctive Effluent Release Reports shall Include any changes made during tho reporting 
period to tho PROCESS CONTROL PROGRAM (PCP) documents and to tho OFFSITE DOSE 
CALCULATION MANUAL (OOCM). as well as a listing of new locations for dose calculations and/or 
environmental monHoring identified by tho land use census pursuant to Part I Section 8.2. 

'l 6 The Radioactive Effluent Release Reports shall include the Instrumentation not returned to 
OPERABLE status within 30 days per TMI·1 Tech. Spec. Sections 3.21.1 .b and 3.?1 .2.b. 
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2 7 Tho RadloactNo Effluent Release Report to be !>ubmllled shall Include an annual summary of hourly 
meteorological data collected over tho previous year This annual sumn\i'!ry may be eilhcr In the 
form of an hour-by hour listing of vlind speed, wind d11ectlon, atmosphere stabRrty, and precipitation 
{tf measured) on magnetic tape. or in the form.cf joint frequency dlstribu1ion of wind speed. v.i nd 
dtrectlon. and atmospheric stability_ 

') 8 Tho Radloactrve Effluent Release Report shall mclude an assessment of tho radiation doses duo to 
tho radloactrve liquid and gaseous cfnuents released !rom tho unit ()( station during the previous 
calendar year_ 

') 9 The Radioactive Effluent Release Report shall Include an assessment of tho radial lOll doses fr()(ll 
radioactive liquid and gaseous effluents to MEMBERS OF THE PUBUC duo lo their act1111ties inside 
tho stlc boundary (Figure 5·3. TMI-1 Tech Specs) during tho report period. All assumptions used In 
lf"kJI<Ing thcse assessments Q e . specific activity, eltposure tlmo and location) shall be Included In 
these reports The mcteoroi()(Jical conditions concurrt:mt wrth the time of release of radioactive 
materials In g<Jseous etnucnts (as de:ermlncd by sampling frequency and measurement) shall be 
usro for determlrung the g.1Scous pathway doses The assessment of radiation doses shall be 
pt)rformcd tn accord,mco with this ODCM 

2 tO Tho Radioactive Etnuent Release Report shall also include an assessment of radiation doses to the 
ltl.ely most exposed real IndiVIdual from reactor releases and other nearby uranium fuel cycle 
sources Including doses from primary effluent pathways and direct radiation!()( lho previous t2 
consecutive months to show conformance with 40 CFR 100 ·Environmental Radiation Protection 
Standards for Nuclear Power Operation." Acceptable methods for calc:ulating tho dose contributions 
from tiqukJ and gaseous efnuents are given in Rcgwtory Guide 1.109, Rev_ L 
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3 0 PJ<RT Ill REFERENCES 

J 1 Radiological Assessment Branch Technical Position, Revision 1. November 1979 

J 2 Regulatory Guide 1 21 . ·Measuring, Evaluating, and Reporting Radioactivity In Solid Wastes and 
Rt.'ieases ol Radioactive Materials In Liquid and Gaseous Effluents from Light-Water-Cooled Nuclear 
Power Plants." RevisiOn 1, June 1974 

3 3 TMI· I Technical Spt..'Cificallons. anached to Facility Operating License No DPR-50 

J 4 Trtlc 40, Codo of Federal Rcgulahons, "Protcclloo of Environment• 

3 5 AC9Uiatory Guode 1.109, "Calculation of Annual Doses t.o Man lrorn Routine Releases ol Reactor 
Effluents for the Purpose of Evaluating Compliance wf.h 10 CFR Part 50, Appendix 1." Revision I , 
October 1977 

J 6 Tttle 10, Code of Federal Regulations. ·energy" 

3 7 Regulatory Guido 1.1 I 1. 'Methods of Estimating Atmospheric Transport and Dispersion of Gaseous 
EtOucnts in Routine Releases from Li<Jhl Water-Cooled Reactors: Revision 1. July 1977 

3 8 Regulatory Guide 1 I 12, ·eatculation of Releases of Radioactive Materials In Gaseous and liquid 
Etnucnts from Light-Water Cooled Power Reactors," Revision O·R, Apri 1976 

J 9 Regulatory Guide 1 113, ·estimating Aquatic Dispersion of EHiucnts from Accidental and Routine 
Reactor Relc<'lscs for tho Purpo!;o of Implementing Appendix 1." Revision 1, Apra 1977 
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APPENDIX A 

P, • Pathway Dose Rate Parameter 

P, (inhalalion) = k' (BR) OFA, (Eq A-1) 

Where 

P, " the p.1thway dose rate parameter lor mdionuclido. 1, {other than n<'! •• o gases) for tho Inhalation pathway, In 
rnrcmf yr per rlllcrocurJC/m1 The do~e ft~ctors are lJascd on thr ~.oritlcal individual Ol'gan for tho child age 
group 

k' con .. ersion laciOr. 1 E6 pCijmicrocurie 

BR " 3700 m1/ yr. breathing rate for child (Reg Guide 1 109, Rev. 1, Table E·S) 

DFA, - the maximum organ Inhalation dose lactOI' lor the infant ago group for the ith radlonuclide (mRemfpCI). 
Vt~lucs arc taken hom Table E· tO. Reg Guido 1.109 (Rev 1) 

Resolution .of the units yields (ODCM Part I Table 4 G) 

P. (Inhalation) = 3.7E9 DFA, (mremfyr per ,CI/m1
) 

NOTE 

The latest NRC Guidance has deleted tho requirement to determine P, 
(ground plane) and P, (food). In addition. the critical age group has 
been changoo from Infant to chRd. 

Et-t 

(Eq A-2) 
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APPENDIX B 

AI - Inhalation Pathway Do~e Factor 

R, = k ' (DR) (DFI\ul (mremjyr per microcuriefm') 

Whore 

k' - conversion !actor. 1E6 pCij mlcrocurle. 

Number 
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(Eq 8 ·1) 

BR - breathing rate. 1400. 3700, 8000. 8000 m' {yr lor inlant, child, tecn.tger, and adult ago groups, 
re~pcctlvely (Reg Guido 1 109. Rav. 1, Table E·S) 

OFA,,. ,. tllo lnl~tslallon dose f tctor for organ. o. of the receptor of a gi'Jen ago group. a. and for the ith 
radlonuclido, in rnremfpCI The total body Is considered as an organ in the selection of OFf\.u. 
Valu~Js arc taken from Tables E-7 through E-10, Reg. Guido 1.10!1 (Rev. 1). 

Rcsolulfons of lho units yields: 

R1 "' (1 4E9} (OFA,,J infant (OOCM Part I Table 5.21} 

At " (J 7E9) (OFA,,) child (OOCM Part I Table 5.2.2) 

AI (8 OE9) (OF A,,) teen and adult (ODCM Part I Tables 52 3 and 5 2.4) 

E2·1 
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Ai • Ground Plane Pathway Dose Factor 

R, = k ' k• (SF) (DFG) ((1·e ~1/AJ 

Where 

k ' .. convers•on factor. 1E6 pCt/ microcune 

k" " c.on~crsion factor. 8760 hr ; yr 

A, dce<ty c,.onstant for the t' rndionudide. soc ' 

661Q.PLN~200.01 

3 

(Eq C·l) 

the Cl(posure time {this calculation assumes that dPcay is the only operating removal mechanism) 4 73 x 
to• sec (15 yrs). Beg Guide 1 109 (Rev 1). Appcndr.< C 

DFG, - the ground plan(' dose conversion fac1or for the t" radionuclidc (mrcmf hr per pCi/ rrr) Values are taJ..-en 
from Table E 6, Reg Guide 1 109 (Rev. I) }.hes.t_y~lu~.~lll!!1..!Q.ii!!...Mle groups 

SF .. 0 7, shielding factor, from Table E-15 Reg Guide 1 109 (Rl>v 1) 

Reference ODCM Part I Table 5 3 1 

E3· t 
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Ri • Grass Cow-Milk Pathway Dose Factor 

661()-PLN-4200.01 

3 

R, = k' ((01 x U.,) / (A, + A,.)) ll (F J x (r) Jl (DFL.J x 
(((f, x fJ/Y,) + ((l· f, • fJ e ~h)fY J e"N (Eq 0·1) 

k ' conversion factor. lEG pacocuriof microcullt! {pCl/pci) 

0, cow consumption rate, 50 kg/ day, (Reg Guido t t09. Rev I) 
yoat consumption rate. 6 kg/ day. (Reg Guide 1.109, Rev. 1, Table E-2) 

U., Receptor's mtlk consumption rate. 330. 330, 400, 310 liters/ yr for Infant, chdd, teenager, and adUlt 
ago groups, respectively (Reg. Guide 1 109. Rev. 1) 

Y, agricultural prOductiVIty by urllt area of pasture feed grass. 0 7 kg/ m1 (NUREG-0133) 

Y, agncullural producU ... rty by IJM arM of stored feed. 2 0 kgf m' (NUREG.Ot33) 

F. stable element transfer cooffaclcmt (Table E-1, Reg. Guido 1109, Rev 1) 

fraction of deposited activity retainoo In cow's feed grass. 0 2 for par1iclllates, 1.0 for radioiodine 
(Table E-15, Reg Guide I 109, Rev I) 

DFL.._, the rngestron dose factor lor organ, o. and the ith radlonucllrlo lor each respective age group, a 
(Tables E-t1 to E-14. R~ Guide 1. t09, Rev 1) 

A, • decay constant lor thl.l ith radfonuchde. sec 1 

A,. decay cc•nstant for weathering, 5 73 x tO ' sec ' (NUREG.Ot33): based on a 14 day half life 

~ .. 1 73 ;1. 10' sec. the lransporttime from pasture to cow to milk to receptor (Table E-15, Reg. 
Guide 1.109. Rev 1). or 2 days 

1,. .. I 78 x to• sec, the transport tlmo from pasture to harve!>t to cow to mak to receptor (Table E-15, 
Reg. Guide t 109, Rev. t) , or 90 days 

f, 1 0, the fraction of tho year that the cow Is on pasture 

f, ~ t 0, tho fraction of the cow feed that is pa!>turo grass while the cow Is oo pasture 

E4·1 
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APPENDIX 0 (Coni d) 

Tho corrcl.'ntratton oltntrum 111 milk is bas .. '<! on the <urbornc crJOC<•nlrdiiOr\ rather trun the deposrlion Thcrt.."fore. R 
I!. bd!.t.'(f 011 (X/ 0) 

R' ... = k'k'" F. O, U,.DFL., •• (.75 (.5/ti)) (Eq0·2) 

Whore 

k'" I E3 gr<~ms/kg 

H 8 gr,rms/m1• absolute hurnidtty of tho atmosphere 

.75 lrnrtion of thu totrll feed grass mass that 1s water 

.5 ratro of thn ~pN:rlrc actrvrty of the let.'<.! grass wilter !O the clttnusphcnc W'dter (NUREG.0133) 

OFt... •• thf' mgpr,tion cfo'io factor for trttrum and organ o, for each re~I)I>CII¥e age group. a (Tables E·11 toE 14. 
Reg Guido 1 1 09 Rev 1) 

All ortwr paramotnrs and values arc as grJen above 

NOTE 

Goat mdk pathway factor, A., wHI be computed using the COW·m~k 
path.,.ay factor equation F. far.tor for goat milk wrll be from Table E·2 
R~-G~u~~o~t~. 1~09~·-R~e~v--'------------------------------~ 

Referrnce OOCM Part I Tahles 54 1 to 54 4 

E4·2 
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APPENDIX E 

AI • Cow-Meat Patnway Ooao Factor 

A, = k • ((a, • u .. ) 1 (A, + A.)) x (F,) x (r) x (OFJ....) • 
(((f, • fJ/Y J + ((l·f,fJ e 'l'h)/Y j x e'l't 

Whew 

It' conversion factor. tE6 picocuM/ mk:rocuno (pCif~~Ci) 

a, cow consumptiOn rate. so kg{day. (Reg Guklc 1 109. Rev 1) 

3 

(Eq E· t) 

U, " ReccptOf's meat CCJil:>umpllon rato. 0. 41. 65. 110 kg/ yr for infant, child, teenager, and adult ago groups. 
respectively (Reg Guide 1.109, Rev. t} 

F, tho !.labia element transfer coeHicients, days/~!) (Table E-1, Rog Guido 1 109. Rev t) 

fraction of deposrtod activity retained In cow's Iced grass. 0 2 lor particulates. t 0 for radiolodi"'O 
(Table E-15. Reg Guido 1.109. Rev I) 

OFJ...... • tho ingestion dose factor lor organ, o, and the ith radionuclido lor each respective age group. a 
(Tables E-11 to E-14, Reg Guido 1.109. Rev. 1) 

A. a dtocay constant lor tho radlonuclide I. sec I 

A. "' dtocay constant for weathP.ring. 5.73 J( 10 1 soc ' (NUREG 0133). based on a 14 day haH life 

t, "' 1 73 x 10' soc, tho transport time from pasture to receptor (NUREG.Ot33) 

t,. .. 7 78 x to• sec. tho transport time from crop to receptor fNUREG-<1133) 

Y, ·~ agricultural productivity by unit area of par.turo feed grass. 0 7 kg/ nr (NUREG-<1133) 

Y, agricultural productivily by unit area of stored feed, 2 0 kgf m1 (NUAEG.{)t33) 

r. 1 o. the fraction of the year that the cow is on pasture 

f, "' t o, tho fraction of the cow teed that Is pasture gmss whao the cow Is on pasture 

The concentration of tritlum in meat is based on tho airborne concentration rather than tho deposl!ion. Therefore, 
R. Is based on (X/ a): 

R..._. = k'k'" F, a, U., (OFl,_.J x 0.75 x (0.5/ HJ) 

Where 

AJI terms aro as d!!flnQd above and in Appendtl( 0. 

R~>lerr.nr.f' 000.1 Part I. Tables 56 I to 56 4 

(Eq E-2) 

ES-1 
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APPE.NOIX F 

A1 Vegetation Pathwily Do~ Facto• 

R, :: k' x jr/ (Y, (A, .. .A.))) • (OF~ • ((U',) t, e•rL + U', t, e•fh) (Eq F-1) 

k ' - 1 E6 pof{)("Urie ; mu: ror.une fnC• ' p CI} 

U'. • tl1f, con'iumption rille of tre~h leafy vegt'lahon 0. 7b_ 4? 64 1-gfyr lor infllnt child , teenager, or adult aqe 
group:., re~,poctt. ely (At'(] Gwdc 1 109, Rev 1) 

U', the cor1surnptton rate or stored vegetation. 0, 520 630 520 !-g! yr tor tnfant, chJld. teenaget, or adult age 
qroups respe<:t tvely (Reg Gwdc 1 10'), Rev I) 

f, th~ lrachon of the annuallntalt!! of fresll lf:',tfy vcgutat•on grown loc..llly, 1 o (NUREG-tll33} 

t, th(' !taction olthc stun!d vctJl'td' lon grov.nlocally 0 76 (NUREG 013.1) 

t. the ;ueragu llmu l~twecn har.est ot I<'JI'f vc-getat•on arvt rto; consumpt :>n. 8 6 x Ht S(!ClJ!ldS 
{T::sbl" E 15, Reg Gwde 1 109, Rev 1 (2-l hrs)) 

t. thco avrr.'I!Jf' !tmc bet-oNI•en h.1rvt.>st ot b10f!Xllea!y vr>gf>!;J!tOO und its consumphon. 5 18 x tO' !;CCOrlds. 

ITc~ble E 15. Reg GullJc 1 109. Rev 1 (60 days)! 

y, tho '•t:;J~tattOn area dcn:.tty, 2 0 l. gi m' (Table E-15, Reg Guide t t09. At'V _1) 

AJt othm parameters arc as prev•ousfy dcfinl'!d 

Tho cvnccntration o f triltum in V('g!Jfation IS based on the dirbvlnc concemr;1tion rather than the deposl!ion 
Thcrr.lore. R. IS base<! on (X/ 0 ) 

R,, , = k'k'" (U', f, • U', fJ (OFL,_.j (. 75 (.5/HJ) 

All INfT\S arl' as defin!Xf above and '" Appcnc!•x 0 

Rclert•ncc 00Ct..1 PM I. Tables 5 7.1 to 57 4 

E61 

(Eq F 2) 

·---------·--------------------------~--
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Numbet 

6610..PLN-4200.01 

3 

Parameters Used In Dose Factor Calculations 

Value 
Tnhlo 1n 

RG 1 109 

Orlg•n ol Value 

Scctron of 
NUREG 0133 

Site· 
Spec die 

-=-""""'"'_-!==== 
P<Jidt!)o•I•Jr _ 

- - ~====-===-=-=--~------~=-====~==*=========~==~--==~ 
••• For P ••• 

~- ------+----------------------r----------+------------r--------~ 
OFA E..tc.h r.tdi011Uc.lide E 9 Note 1 --- ------- ~-----------------------~ ------------~-------------~-----------~ BA 3700 m' 'yr (r.hijd) E 5 

--- -----+----------------------~ -----------~-----------4----------~ 

~-----------~----------------------r----------~-------------~--------~ •••For R1 (Vegelatlon)••• 

0----------t---------------------~-----------+----------~----------~ Each •·l·•rrwnt type E 1 
---- ------------------------------+---------~~----------+---------~ y Et5 

S73E7SPC 5313 

DFL Enr.h il(JQ group nnd rad1onwde E II thru E 14 Note 1 

U,' Each agfl group E5 

10 5315 

I, 8 ti E • 4 seconds E-15 

U,' Each oor• ~roup E-S 

'· ----------~----------------------+---------~~----------+----------~1 
0 76 

5 1 a E • G scc()nds E 1!. '· 
5315 

H 80 gram~;~ g 5? 13 

•••For AI (Inhalation)••• 

aR Each a()c yroup E5 

OF A. E·7thru E 10 Nolo 1 

E7-t 
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Parameters Used in Dose FaciOf Calculations 

·~· 
661 O·PLN-4200.01 

3 

OFG 
------------~----------------4----------~------~ 
4 73 E • a ~L-c 53 12 

••• For R1 (Grassf Anlmalf Mcat) ••• 

E-3 
--------t---------

0, (Goat} fJ l<g day E·J Rl!f Only ._ ___ _ 
u. Enc11 ·i\Jt! group ---------- ---------------------~-----·-----~-----------+--------~ 
A-11 5 7J E-7 sec' !",. 3 I 3 

F, (Ovth) Each (~Nn<?nl E 1 

E-ts 

OF I., Eilch age g•oup ;1rld nu(hdll E-11 lhru E·14 Note t --
'· 10 5313 Note~ 

---~ 
f, 10 53 13 Note 2 

-~-

Y, '' 1 ~g m' [ 15 

I. 7 78 E • 6 !>~C E 15 

Y, ? 0 lo.g im1 E 15 
r------

t, t 7J E • 6 soc E 15 
1-- ·-

t; fl 0 gramsj kg 5?13 -- ~.~ ... ~~~~~ 

E7·:> 
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661 O·PLN~200.01 

3 

Parameters Used in Ocse Factor Calculation• 

[: .. "' .. Origin of Value 

Table rn Section of Site-
Value RG t 109 NUREG-0133 Specdlc 

••• For A, (GrassjCowjMtlk) ••• 

0 , 50 kg/cltty EJ 
-u. Each age group ES 

------
AN 57JE7sec 53 1 3 
-" 

I r~ fach element E I -- ---
r Edch elr,rnPnt t)pe E-15 

DFL r ,tch il(]() group aM nuchdP E tlthru E 14 Notet 
·-v, 0 7 ~g/m7 E-15 

t. 7 78 E • 6 soc EIS 

Y, :> O kg1m' E-15 

I, 173E • 5 !.l'C E-15 

I, 10 5313 

'· tO 5313 

H 8 0 ~'d01S ~.g 5213 
~--::""'-oo;:::-'~ ..... 0Q::-- ........ .... 

E7·3 
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NOTES 

661 O.PLN.o1200.01 

3 

Inhalation a~ mgt>.sl!on dose factors were taken from the Indicated source. For each age group. for each 
nuchde. the org.m dose factor used was the hi{Jhest dose factor for that nudide and age group in the 
rcfercnced table 

2 Typ•cally bet>! cattle arc rai!ted all year on pasture Annual land SUI\IOYS have mdlcated that the small 
nurnber of goats ralst.'d Within 5 mdes typically arc used for grass control and not food or mBk 
Neverthel!lss. the goats can be trcattod as fu11 meat sources whet<! pre!tent. despite the fact that their 
numbers r.annot su'itain the meat consumption rates of Table E-5. NUREG-ot33 

Rcgulatoty Gwde 1 IC9. 'Calcul<::ior> of Annual Oost>s 10 Mart from RouTine Releast>s of Reactor Effluents for 
the Purpose of Ellillua!lng Com,..:idnce wrth tO CFR Part 50, AppendiX t; Revision 1, October 19n. 

2. TMI 1 Technical Specd•cat1ons a!lachf'd to Fucihty Operahrlg License No DPR-50. 

3 NUREG-o133. · Pre!)<lrauon of Rad•Oiogteal Effiue·•t Tectm~Cal Specifications for Nuclear Power Plants." 
OctohiJr 1978 
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