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INTRODUCTION

The OFFSITE DOSE CALCULATION MANUAL (ODCM) is a supponing document of the GPUNC Three Mile Island
Nuclear Station (TMINS) Unit 1 and Unit 2 PDMS Technical Specifications. The ODCM describes the methodology
and parameters 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 alarm/trip set points  Liquid and Gaseous Radwaste Treatment System configurations are also
included.

The ODCM also Is used 1o define the requirements for the TMINS radiological environmental monitoring program
(REMP) and contains a list and graphical description of the specific samnple locations used in the REMP.

The ODCM is maintained at the Three Mile Island (T)M!1) site for use as a reference guide and training document of
accepted methodologles and calculations. Changes in the 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 10 the ODCM will be implemented in accordance with the TMI-1 and TMI-2 PDMS Technical Specifications.

The ODCM fcllows the methodology and models suggested by NUREG-0133, and Regulatory Guide 1.109,
Revision 1 for calculation of off-site doses due to plant effluent releases. Simplifying assumptions have been
applied in this manual where applicable to provide a more workable document for implementation of the
Radiological Effluent Controls requirements

GPUN implements the TMI Radiological Effluent Controls Program and Regulatory Guide 1.21, Revision 1

{Semiannual Aadioactive Effluent Release Report) requirements by use of a computerized system used to determine
TMI effluent releases and to update cumulative effluent doses.
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1.0 LIQUID EFFLUENT MONITORS

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

The liquid effluent off-line monitors are set such that the concentration(s) of radionuclides in the

liquid effluents will not exceed ten times the concentrations specified in 10 CFR 20, Appendix B

Table 2, Col 2. Table 1.1 lists the Liquid Effiuent Release Points and their parameters; Figure 1.1
provides a Liquid Release Pathway Diagram.

| To meet the above limit, the alarm/trip set points for liquid effluent monitors and flow measuring
| devices are set in accordance with the following equation:

et 1<t (eq 1.1)
F+1
where:
C = ten times the effluent concentration of 10 CFR 20 for the site, in g Ci/mi. |
c:= the set point, in xCi/ml, of the liquid effluent monitor measuring the radioactivity
concentration in the effluent line prior to dilution and release. The set point is inversely
proportional to the maximum volumetric flow of the effluent line and proportional 1o the
minimal volumetric flow of the dilution stream plus the effluent stream. The alert set point
value is set to ensure that advance warning occurs prior to exceeding any limits, The high
alarm set point value is such that it it were exceeded, it would result in concentrations
exceeding ten limes the 10 CFR 20 concentrations for the unrestricted area.
= f =  fow set point as measured at the radiation monitor location, in volume per unit time, but in
| the same units as F below. Discharge flow ranges and flow recorder designations are listed
| in Table 1.1.
F= flow rate of dilution water measured prior to the release point, in volume per unit time. On
- site dilution minimal flows are listed in Tablo 1.1.
| The set point concentration is reduced such that concentration contributions from multiple release
- points would not combine 1o exceed ten times 10 CFR 20 concentrations. The set point
concentration is converted 1o set point scale units using appropriate radiation monitor calibration

factors.

This section of the ODCM is implemented by the Radiation Monitor System Set Points procedure
and. for batch releases, the Releasing Radioaclive Liquid Waste procedure.

13.0 e
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12 TMI Liguid Etfluent Release Points and Liquid Radiation Monitor Data

TMI- has two required liquid radiation monitors. These are RM-L6 and RM-L12. These liquid
release point radiation monitors and sample points are 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 water. TMi-2 does not release any processed water to the environment.

1.2.1  BM-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 release. The release rate is based on releasing one of two Waste
Evaporator Condensate Storage Tanks (WECST) at a flow which will add less than 10%, of
ten times the 10 CFR 20 concentrations to radionuclide concentrations in the unrestricted
area, Including conservative default values for Sr-89, Sr-90, and Fe-55.

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

Three Dilution Factors (DF) are calculated to ultimately calculate the balch release flow rate.
These three DF's are calculated to: 1) insure each radionuclide released to the unrestricted
area is less than 10 percent of ten times the 10CFR20 radionuclide concentrations, 2) ensure
each liquid batch release boron concentralion to the river will not exceed 0.7 ppm, and 3),
ensure ten times the 10CFR20 concentration for Cesium-137 (1E-5 uCi/mi) will not be
exceeded based on the calculated high alarm set point and the expected response of RM-L6
1o this concentration of Cs-137.
The maximum release flow rate is then calculated by dividing the most restrigtive (largest)
DF into 90 percent of the current dilution flow rate of the Mechanical Draft Cooling Tower
(MDCT). This conservative flow rate Is then multiplied by 0.9 for the aliowable flow rate.
L Calculation of 10 percent 10% of len times the 10CFR20 concentration DF:

DF, = E (SA) + (10% of ten times the 10CFR20 concentration)

SA = Specific Activity of each identified radionuclide
» Calculation of Boron DF:

DF, = Actual Tank Boron Concentration + 0.7.
L Calculation of Cs-137 Limit:

DF, = High Alarm Set Point + (1E-5 pCi/ml * 7.16E7 cpm per xCi/ml)

® Maximum release flow rale calculation:

Max Flow = [(MDCT flow gpm * 0.9) « (Most Restrictive DF)] * 0.9

140 P
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The dilution flow rate used is the current flow rate at the site. The minimum dilution flow rate
is 5000 gpm per the TMI-1 FSAR. This ensures this batch refease will meet the following
equation.

Z(C/X) < 0.10, : {eq 1.2)
where:  Ci =  diluted concentration of the i*" radionuclide.
X, = Ten limes the concentration for that radionuclide in the unrestricted area

(10 CFR 20, App. B, Table 2, Col. 2). A value of 3E-3 xCi/ml for dissolved
and entrained noble gases shall be used.

The set points for RM-L6 are set for each release based on the monitor response to each
radionuclide identified in the gamma scan sample results as follows:

(1.5)* [ (xCi/cc),*(CPM/pCi/cc)] + (CPM,, ) = ALERT CPM
(2.0)* [&i (uCi/cc), (CPM/pCifcc)] + (CPM,,, ) = HIGH ALARM CPM
where: (wCi/cc), = positively identified radionuclides
(CPM/uCi/cc), = RM-L6 sensitivity to radionuclide i.
(CPMgyp) =  RM-L6 background prior to batch release

A high alarm on BM-L6 will close valve WDL-V-257 and terminate any WECST releases to the
environment.

RM-L12 : |

RM-L12 is an off line system, monitoring periodic combined releases from the Industrial |
Waste Treatment System/Industrial Waste Filtration System (IWTS/IWFS). The input to |
IWTS/IWFS originates in TMI-2 sumps, (see Figures 1.1 and 1.2) and the TMI-1 Turbine

Building sump (see Figure 1.1). The set paints are based on the maximum release rate from

both IWTS and IWFS simultaneously, (see Figure 1.1) a minimum dilution flow rate, and 50%

of ten times the 10CFR20 concentration for Cs-137, which is the most limiting radionuclide at

a concentration of 1E-5 gCi/ml. These inputs are used in equation 1.1 to determine the

RM-L12 High Alarm set point for all radionuclides being released. The minimum dilution flow

rate required per plant procedures during an IWTS/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

RM:L10

RM L10 was a Nal detector submerged in the TMI-1 Turbine Building Sump. This detector
has been removed from service

150 e
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1.24 RM-L7

RM-L7 Is not a Tech. Spec. required liquid radiation monitor. RM-L7 is an off-line system,
monitoring the TMINS outfall to the Susquehanna River (see Figures 1.1 and 1.2). RM-L7
has an assoclated proportional to flow compositor which is used to collect composite
samples. This monitor is the final radiation monitor for TMI-1 and TMI-2 normal liquid
effluent releases.

16.0 nm
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13 Control of Liquid Releases

TMI liquid etfluent releases are controlled to less than ten times the i0CFR20 concentrations by
limiting the percentage of this limit allowable from the two TMI liquid release points. RM-L6, and
effluent sampling, limits batch releases to less than or equal to 10% for all radionuclides, and
RM-L12, and effluent sampling, limits releases from TMI-1 and TMI-2 to less than or equal to 50% for
Cs-137.

These radiation monitor sel points also include built in meter error factors to further ensure that TMi
liquid effluent releases are less than ten times the 10CFR20 concentrations to the environment.

The radioactivity content of each batch of radioactive liquid waste is determined prior to release by
sampling and analysis in accordance with TMI-1 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 ol samples composited from batch releases are performed in accordance with
TMI-1 Tech. Spec. Table 4.22-1. The results of the previous post-release analysis shall be used with
the calculational methods in the ODCM 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 are determined
by collection and analysis of samples in accordance with TMI-1 Tech. Spec. Table 4.22-1. The
results of the analysis are used with the calculationa! methods of the ODCM to assure that the
concentration at the point of release is maintained within the TMI-1 Tech. Spec. Section 3.22.1.1.

170 M
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TABLE 1.1
TMI Liquid Release Point and Liquid Radiation Monitor Data
LiQuiD n (3] (FR) (DF) RELEASE
LIQuUID RELEASE DISCHARGE RADIATION TERMINATION
FADIATION POINT FLOW GPM | ONSITE | RVER FLOW |NEAR FIELD MONITOR INTERLOCK
MONITOR (Maximum {FLOW DILUTION | RATE GPM DILUTION SENSITMTY (YES/NO)
(DETECTOR) LOCATION Volume) RECORDER) GPM {Range) FACTOR (CPM/pCi/ec) VALVES
» =% 000 YES
FT-148) WDL-V257
281" Elevation WECST Baich Menimum
aLE TAY-1 Aunibary Releases 0-30 gpm flow per 2ET AVE. Cs-137
(Nal) Bidg (BOOO gal ) (FT-84) FSAR (1 4E6-5 4E8) - T6E?
Station YES
Discharge WDL.v257
AMLL7 THMI-1 and *“WDL-R-1311
iNal) South end of T™I-2, - = 5000 2ET AVE Cs.13r7
L) Tht-1 MDCT Non-AGW FT1-146) NA {1.4E6-5.4E8) -§ 7AEE7
YES
WIS/WFS 13 W73,
Continuous 0200 gp.n 4E8 W-P16,17,18
Roleates (FT.342)/
HAAL12 WFS Bulding {300,000/ 0-100 gpm == 10,000 2ET AVE, Cu-137 INNV279,
(Mat) W Coiner A0,000 gal } (FT-373) (FT-146) {1 4E6-5 4E8) 5 3E8 W-P29.30
WOL-R 1311 has Lean flanged oM as a TMI2 liquid outfall
**RAM.L7 3 not a Tech Spec required liquid radiation mondor
180
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-TABLE 1.2
TMI-2 Sump Capacities
Total

Capacity Gallons

Sump Gallons per Inch
Turbine Building Sump 1346 22.43
Circulating Water Pump House Sump 572 10.59
Control Building Area Sump 718 996
Tendon Access Galley Sump 538 996
Control to Service Building Sump 1346 2243
Contaminated Drain Tank Room Sump 135 3.80
Chlorinator House Sump —— -
Water Treatment Sump** 1615 2243
Air Intake Tunnel Normal Sump 700 eee
Air Intake Tunnel Emergency Sump 100000 766.00
Condensate Polisher Sump* 2617 62.31
Sludge Collection Sump** 1106 2633
Heater Drain Sump s =
Solid Waste Staging Facility Sump 1476 24.00
Auxiliary Building Sump 10102 202.00
Decay Heat Vault Sump 479 10.00
Building Spray Vault Sump 479 10.00

Condensate Polisher Sump is deactivated and in PDMS condition.

The Water Treatment and Studge Collection Sumps will be deactivated for PDMS.

19.0
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TMI-1 Liquid Effluent Pathways
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6610-PLN-4200.01
FIGURE 1.2 Revision 7
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20 LIQUID EFFLUENT DOSE ASSESSMENT

2.1 Liquid Effluents - 10 CFR 50 Appendix |

The dose from liquid effluents results from the consumpticn of fish and drinking water. The location
of the nearest potable water Intake Is PP&L Brunner Island Steam Electric Statlon located
downstream of TMI. The use of the flow of the Susquehanna River as the dilution flow 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 additional liquid effluent release studies conducted
using actual TMI-1 tritium releases. Other pathways contribute negligibly at Three Mile Island. The
dose contribution from all radionuclides in liquid effluents released to the unrestricted area Is
calculated using the following expression:

-~ P r £ 1
pose j =% 5 (At) X (C) X H.-w” X% (AF‘”X-I_:B xﬁ,)] (eq 2.1)
where:
Dose | =  the cumulative dose commitment to the total body or any organ, |, from the liquid
effluents for the total time period, in mrem.
At = the length of the time 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 effiuent during time

period At from any liquid release, in gCi/ml.

For Fe-55, Sr-89, Sr-90, prior to batch releases conservative
concentration values will be used in the 'nitial dose calculation based
on similar past plant conditions. LLD values are not used in dose
calculations.

NOTE

f=

FD =

FR =

DF =

AW, _and AF, =

undiluted liquid waste flow, in gpm.
plant dilution water flowrate during the period of release, in gpm

actual river flowrate during the period of release or average river flowrate for the month
the release is occurring, in gpm.

dilution factor as a result of mixing effects in the near field of the 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.

the site-related ingestion dose commitment factor to the total body or any organ, |, for

each identified principle gamma and beta emitter, in mrem/hr per gCi/ml. AW is the
factor for the water pathway and AF is the factor for the fish pathway.
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Values for AW, are determined by the following equation:

AW, = (1.14E5) x (U,) x (DF)

(eq22)

where:
1.14E5 = (1.0E6 pCi/uCi) x (1.0E3 mi/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 radionuclide, i, for adults total body and for “worst

Values for AF, are determined by the following equation:

(Reg. Guide 1.109, Rev. 1).

230

case” organ, |, in mrem/pCi, from Table 2.1 (Reg. Guide 1.109)

AF, = (1.14E5) x {U,) x (OF ) x (BF) (eq 2.2.2)
where:
1.14E5 =  defined above
U, = adult fish consumption, assumed to be 21 kg/yr (Reg. Guide 1.109, Rev. 1).
DF, =  ingestion dose conversion factor for radionuclide, i, for adult total body and for *worst
case” organ, |, in mrem/pCi, from Table 2.1 (Reg. Guide 1.109, Rev. 1).
BF, =  Bioaccumulation factor for radionuclide, i, in fish, in pCi/kg per pCi/L from Table 2.2
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22

TMi-1 Liguid Radwaste System Dose Calcs Once/Month

TMI-1 Tech. Spec. Seclion 3.22.1.3 requires that appropriate portions of the liquid radwaste
treatment system shall be used to reduce the radioactive materials in liquid wastes prior to their
discharge when the monthly projected doses due to the 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 the quarter-to-date will 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 Section 3.1, shall be
used to reduce radioactivity levels prior to release.

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

As an alternative, models in, or based upon, those presented in Regulatory Guide 1.109 (Rev. 1) may
be used to make a comprehensive dose assessment. Default parameler values from Reg.
Guide 1.109 (Rev. 1) and/or actual site specific data are used where applicable.

As an alternative dose calculational methodology GPU Nuclear calculates doses using SEEDS
(simplitied environmental effluent dosimetry system),

The onsite and SEEDS calculational models use actual liquid release data with actual monthly
Susquehanna River flow data to assess the dispersion of effluents in the river.
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TABLE 2.1
Liquid Dose Conversion Factors (DCF): DF,
Page 1 of 3
Ingestion Dose Factors for Adults*
(MREM Per PCI Ingested)

NUCLIDE BONE LIVER 1. BODY THYROID KIDNEY LUNG Gl-LUI
H 3 NO DATA 1.05E-07 1.05E-07 1.05E-07 1.05E07 1.05E-07 1.05E-07
c 14 2 BAE-06 5.68E-07 5.68E-07 5.68E-07 5.68E07 5.68E-07 5.68E-07
NA 24 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06
CR 5 NO DATA NO DATA 2.66E-09 1.59E-09 5.86E-10 3.53E-09 6.69E-07
MN 54 NO DATA 4.57E-06 8.72E-07 NO DATA 1.36E-06 NO DATA 1,40E-05
MN 56 NO DATA 1.15E-07 2.04E-08 NO DATA 1.46E-07 NO DATA 3.67E-06
EE- 55 2 75E-06 1.90E-06 4.43E-07 NO DATA NO DATA 1.06E-06 1.09E-06
FE 59 4.34E-06 1.02E-05 3.91E-06 NO DATA NO DATA 2.85E-06 3.40E-05
CO 58 NO DATA 7.45E07 1.67E-06 NO DATA NO DATA NO DATA 1.51E-05
CO 60 NO DATA 2.14E-06 4.72E-06 NO DATA NO DATA NO DATA 4.02E-05
NI 63 1.30E-04 9.01E-06 4.36E-06 NO DATA NO DATA NO DATA 1.88E-06
NI 65 5.28E-07 6.86E-08 3.13E-08 NO DATA NO DATA NO DATA 1.74E-06
CU 64 NO DATA B.33E-08 3.91E-08 NO DATA 2.10E-07 NO DATA 7.10E-06
ZIN 65 4.84E-06 1.54E-05 6.96E-06 NO DATA 1.03E-05 NO DATA 9.70E-06
ZN 69 1.03E-08 1.97E-08 1.37E-09 NO DATA 1.28E-08 NO DATA 2.96E-09
BR 83 NO DATA NO DATA 4.02E-08 NO DATA NO DATA NO DATA 5.79E-08
BR 84 NO DATA NO DATA 521E-08 NO DATA NO DATA NO DATA 4.09E-13
BR 85 NO DATA NO DATA 2.14E-09 NO DATA NO DATA NO DATA LT E-24
RB 86 NO DATA 2.11E-05 9 83E-06 NO DATA NO DATA NO DATA 4.16E-06
RB 88 NO DATA 6 05E-08 3.21E08 NO DATA NO DATA NO DATA 8.36E-19
RB 89 NO DATA 4.01E-08 2.82E-08 NO DATA NO DATA NO DATA 2.33E-21
SR 89 3.08E-04 NO DATA 8.84E-06 NO DATA NO DATA NO DATA 4.94E-05
SR 90 7.58E-03 NO DATA 1.86E-03 NO DATA NO DATA NO DATA 2.19E-04
SR 91 5.67E-06 NO DATA 2 29E-07 NO DATA NO DATA NO DATA 2.70E-05
SR 92 2.15E-06 NO DATA 9 30E-08 NO DATA NO DATA NO DATA 4.26E-05

9 62E-09 NO DATA 2. 58E-10

NO DATA

NO DATA

26.0
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TABLE 2.1 (Cont'd)
Liquid Dose Conversion Factors (DCF): DF,
Page 2 of 3 :
Ingestion Dose Factors for Adults*
(MREM Per PCI Ingested)

NUCLIDE BONE LIVER T. BODY THYROID KIDNEY LUNG Gl-LU
Y 9IM 9.09E-11 NO DATA 3.52E-12 NO DATA NO DATA NO DATA 267E-10
Y- -9 1.41E-07 NO DATA 3.77E-09 NO DATA NO DATA NO DATA 7.76E-05
N=ip2 B.45E-10 NO DATA 2.47E-11 NO DATA NO DATA NO DATA 1.48E-05
Y 93 2.68E-09 NO DATA 7.40E-11 NO DATA NO DATA NO DATA 8.50E-05
ZR 95 3.04E-08 9.75E-09 6.60E-09 NO DATA 1.53E-08 NO DATA 3.09E-05
ZR 97 1.68E.09 3.39E-10 1.55E-10 NO DATA 5.12E-10 NO DATA 1.05E-04
NB 95 622E-09 3.46E-09 1.86E-09 NO DATA 3.42E09 NO DATA 2.10E-05
MO 99 NO DATA 4 31E-06 8 20E07 NO DATA 9.76E-06 NO DATA 9.99E-06
TC 99M 2.47E-10 6.98E-10 8.89E-09 NO DATA 1.06E-08 3.42E-10 4.13E-07
TC 101 2.54E-10 J.66E-10 3.59E-09 NO DATA 6.59E-09 1.87E-10 1.10E-21
RU 103 1.B5E-07 NO DATA 7.97E-08 NO DATA 7.06E07 NO DATA 2.16E-05
RU 105 1.54E08 NO DATA 6.08E-09 NO DATA 1.99E-07 NO DATA 9.42E-06
RU 106 2.75E-06 NO DATA 3.4BE07 NO DATA 5.31E-06 NO DATA 1.78E-04
AG 110M  1.60E07 1.48E-07 B8.79E-08 NO DATA 291E07 NO DATA 6.04E-05
SB 125 1.79E-06 2.00E-08 4.26E-07 1.82E-09 0.0 1.38E-06 1.97E-05
TE 125M 2.6BE-06 9.71E-07 3.59E-07 B.06E-07 1.09E-05 NO DATA 1.07E-05
TE 127M 6.77E-06 2.42E-06 8.25E-07 1.73E-06 275E05  NO DATA 2.27E-05
TE 127 1.10E07 3.95E-08 2.38E-08 8.15€E-08 4 48E-07 NO DATA - BGBE-06
TE 129M 1.15E-05 4 29E-06 1.82E-06 3 95E-06 4 BOE-05 NO DATA 5.79€E-05
TE) 129 3.14E-08 1.1BE08 7.65E-09 2.41E-08 1.32E07 NO DATA 2.37E-08
TE 1M 1.73E-06 8.46E-07 7.05E-07 1.34E-06 B857E06 NO DATA 8 40E-05
TE 13 1.97E-08 8.23E-09 6.22E-09 1.62E-08 8.63E-08 NO DATA 2.79E-09
TE: 132 2.52E06 1.63E-06 1.53E-06 1.80E-06 1.57E-05 NO DATA 7.71E-05
I 130 7.56E07 2.23E-06 8 BOE-07 1.89E.04 3.48E-06 NO DATA 1.92E-06
I 13 4.16E-06 5.95E-06 3.41E-06 1.95E-03 1.02E-05 NO DATA 1.57E-06
I 132 2.03E07 543E-07 1.90E-07 1.90E-05 B 65E07 NO DATA 1.02E-07
| 133 1.42E-06 2.47E-06 7.53E-07 3.63E-04 4 31E-06 NO DATA 2.22E-06

2 BBE-07 4.58E-07 NO DATA 251E-10

I 134 1.06E-07

1.03E-07
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TABLE 2.1 {Cont'd)
Liquid Dose Conversion Factors (DCF): DF,
'Page 3of3
Ingestion Dose Factors for Adults®
(MREM Per PCI Ingested)

NUCLIDE BONE LIVER T. BODY THYROID KIDNEY LUNG GI-LLI
I 135 4 43E-07 1.16E-06 4.28E-07 7.65E-05 1.86E-06 NO DATA 1.31E-06
CS 134 6.22E-05 1.48E-04 1.21E-04 NO DATA 4,79E-05 1.59E-05 2.59E-06
CS 136 6.51E-06 2.57E-05 1.85E-05 NO DATA 1.43E-05 1.96E-06 2.92E-06
CS 137 7.97E05 1.09E-04 7.14E-05 NO DATA J.70E05 1.23E-05 2.11E-06
CS 138 5.52E-08 1.09E-07 5.40E-08 NO DATA 8.01E08 7.91E-09 4.65E-13
BA 139 9.7CE-08 6.91E-11 2.84E-09 NO DATA 6.46E-11 3.92E-11 1.72E07
BA 140 2.03E-05 2.55E.08 1.335-06. NO DATA 8.67E-09 1.46E-08 4.18E-05
BA 141 4 7T1E-08 3.56E-11 1.59E-09 NO DATA 3E-N 2.02E-11 2.22E117
BA 142 2.13E-08 2.19E-11 1.34E-09 NO DATA 1.85E-11 1.24E-11 3.00E-26
LA 140 2.50E-09 1.26E-09 3.33E-10 NO DATA NO DATA NO DATA 9.25E-05
LA 142 1.28E-10 5.82E-11 1.45E-11 NO DATA NO DATA NO DATA 4.25E07
CE 141 9.36E-09 6.33E-09 7.18E-10 NO DATA 2.94E-09 NO DATA 2.42E-05
CE 143 1 65E-09 1.22E-06 1.35E-10 NO DATA 537E-10 NO DATA 4.56E-05
Ce 144 4.BBE-07 2.04E-07 2.62E-08 NO DATA 1.21E07 NO DATA 1.65E-04
PR 143 9.20E-09 3.69E09 4.56E-10 NO DATA 2.13E-09 NO DATA 4.03E-05
PR 144 3.01E-11 1.25E-11 1.53E-12 NO DATA 7.05E-12 NO DATA 4.33E-18
ND 147 6 29E-09 7.27E-09 4.35E-10 NO DATA 4.25E-09 NO DATA 3.49E-05
W 187 1.03E-07 8.61E-08 3.01E-08 NO DATA NO DATA NO DATA 2.82E05
NP 239 1.19E.09 1.17E-10 6.45E-11 NO DATA 365E-10 NO DATA 2.40E-05

* Dose factors of internal exposure are for continuous intake over a one-year period and include the dose

commitment over a 50-year period; from Reg. Guide 1.109 (Rev. 1). Additional dose factors for nuclides

not included in this table may be obtained from NUREG-0172.
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TABLE 2.2

Bioaccumulation Factors, BF,

Bioaccumulation Factors to be Used in the Absence ol Site-Specific Data*

(pCi/kg per pCi/liter)
FRESHWATER
ELEMENT FISH INVERTEBRATE

H 9.0E-01 9.0E-01
C 46E+03 9.1E+03
NA 1.0E+02 20E+02
CR 20E+02 20E+03
MN 40E+02 9.0E+04
FE 1.0E+02 3.2E+03
Co 50E+01 20E+02
NI 1.0E+02 1.0E+02
Ccu 50E+01 4.0E+02
ZN 20E+03 1.0E+04
BR 4.2E+02 3.3E+02
RB 20E+03 1.0E+03
SR 3.0E+01 1.0E+02
Y 25E+01 1.0E+03
ZR 33E+00 6.7E+00
NB 3.0E+04 1.0E+02
MO 1.0E+01 1.0E+01
TC 1.5E+01 50E+00
RU 1.0E+01 3.0E+02
RH 1.0E+01 3.0E+02
*SB 1.0E+00 1.0E+00
TE 4.0E+02 6.1E+03
H 1.5E+01 : 50E+00
Cs 2.0E+03 1.0E+03
BA 4.0E+00 2.0E+02
LA 25E+01 1.0E+03
CE 1.0E+00 1.0E+03
PR 25E+0 1.0E+03
ND 2.5E+01 1.0E+03
w 1.2E+03 1.0E+01
NP 1.0E + 01 40E+02

% Bioaccumulation factor values are taken from Reg. Guide 1.109 (Rev. 1), Table A-1j.

i Sh bioaccumulation factor value is taken from EPRI NP-3840.
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30 TMILIQUID EFFLUENT WASTE TREATMENT SYSTEMS

a1 TMI-1 Liquid Effluent Waste Treatment System

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

a. Water Sources - (3) Reactor Coolant Bleed Tanks (RCBT)
- (1) Reactor Coolant Drain Tank (RCDT)

b. Liquid Processing - Reactor Coolant Waste Evaporator (see Figure 3.2)
- Demineralizers prior to release

¢ Liquid Effluent for Reléase - (2) Waste Evaporator Condensate Storage Tanks
(WECST)

d Dilutlon - Mechanical Dratt 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
- Neutrallzer Mixing Tank
- Neutralizer Feed Tank
- Used Precoat Tank
- Borated Water Tank Tunnel Sump
- Heat Exchanger Vault Sump
- Tendon Access Galley Sump
- Spent Fuel Pool Room Sump

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

[ Liquid Etfluent for Release - (2) Waste Evaporator Condensate Storage Tanks
(WECST)

d. Dilution - Mechanical Draft Cooling Tower (0-38k gpm)
- River Flow (2E7 gpm average)
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a2 Operability of the TMI-1 Liquid Effiuent Waste Treatment System

3.2

322

The TMI-1 Liquid Waste Treatment System as described in Section 11 of the TMI-1 Final
Safety Analysis Report is considered to be operable when one of each of the following
pieces of equipment is available to perform its intended function:

a) Miscellaneous Waste Evaporator (WDL-Z1B) or Reactor Coolant Evaporator
(WDL-Z1A)

b} Waste Evaporator Condensate Demineralizer (WDL-K3 A or B)

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

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

TMI-1 Representative Sampling Prior to Discharge

All liquid releases from the TMI-1 Liquid Waste Treatment System are made through the :
Waste Evaporator Condensate Storage Tanks. To provide thorough mixing and a

representative sample, the contents of the tank are recirculated using one of the Waste
Evaporator Condensate Transfer Pumps.

33 TMI-2 Liquid Effluent Waste Treatment System

331

Description of the TMI-2 Liquid Radioactive Waste Treatment System

The TMI-2 Liquid Radioactive Waste Treatment System has been out ol service since the
TMI-2 Accident in 1979. TMI-2, however, releases water from various sumps and tanks to
the river (see Figures 1.1 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-1 Liquid Radwaste
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FIGURE 3.2

TMI-1 Liquid Waste Evaporalors
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40 GASEOQUS EFFLUENT MONITORS

4.1

TMI-1 Noble Gas Monitor Set Points

The gaseous effluent monitor set points are established lor each gaseous effluent radiation monitor
to assure concentrations of radionuclides In gaseous effluents do not exceed the limits set forth in
Technical Specification 3.22.2.1. Table 4.1 lists Gaseous Effluent Release Points and their assoclated
parameters; Figure 4.1 provides a Gaseous Effluent Release Pathway Diagram.

The set points are established to satisly the more restrictive set point concentration in the following
two equations:

500 > E (c)(F)(K)(Dv) (eq 4.1.1)
i
and
3000 > X (e ML, + 1.1 M){DV)(F) (eq 4.1.2)
i
where
(+ sel point concentration based on Xe-133 equivalent, in pCi/cc
F =  gaseous effluent flowrate at the monitar, in cc/sec (reference Table 4.1)
; i 3
K = 1otal bady dose factor, in mrem/yr per gCi/m- from Table 4.3
Dv = highest sector annual average gaseous a!mospher:c dispersion factor (X/Q) at or
beyond the unrestricted area boundary, in sec/ m?, from Table 4.4 for station vent
releases and Table 4.5 for all other releases. (Condenser off gas ESF FHB, and ground
releases). Maximum values presem!y used are 7.17E-7 sec/m” at sector NNE for
station vent, and 1.16E-5 sec/m? al sectors N and WNW for all other releases.
L = skin dose factor due to beta emissions from radionuclide i, in mrem/yr per yCl/mJ
from Table 4 3.
M, air dose factor due to gamma emissions from radionuclide i, in mrad/yr per ,uCi/m3
from Table 4.3. .
1.1 - mrem skin dose per mrad air dose
500 annual whole body dose rate limit for unrestricted areas, in mrem /yr.
3000 - annual skin dose rate limit for unrestricted areas, in mrem/yr

The set point concentration is further reduced such that the concentration contributions 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
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This section of the ODCM is implemented by the Radiation Monitar System Set Points procedure

and the procedure for Releasing Radioactive Gaseous Waste.
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42 TMI-1 Panticulate and Radiciodine Monitor Set Points

Set points for monitors which detect radionuclides other than noble gases are also established to
assure that concentrations of these radionuclides In gaseous effluents do not exceed the limits
T.5.3.2221.

Set points are established so as to satisty the following equations:

1500 > X (c,)(F}(P,)(Dv) (eq 4.2)
i
where:

¢, =  set point concentration based on I-131 equivalent, in yCi/cc

F = gaseous effluent flow rate at the monitor, in cc/sec (Table 4.1)

P, =  pathway dose parameter, in mrem/yr per ;‘uCI,{m3 for the inhalation pathway from
Table 4.6. The dose faclors are based on the actual individual organ and most
restrictive age group (child) (NUREG-0133).

NOTE
Appendix A contains P, calculational methodology.

1500 = annual dose rate limit 1o any organ from particulates and radioiodines and
radionuclides (other than noble gases) with half lives greater than eight days in
mrem/yr.

Dv =  highest sector annual average gaseous dispersion factor (X/Q or D/Q) at or beyond

the unrestricted area boundary from Table 4.4 for releases from the station vent and
Table 4.5 for all other releases. X/Q is used for the inhalation pathway. Maximum
values of X/Q gresemly used are 7.17E-7 sec/m" for station vent, at sector SE, and
1.16E-5 sec/m" for all other releases, at sectors N and WNW,

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

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

This section of the ODCM is implemented by the Radiation Monitor Systems Set Points procedure
and the procedure for Releasing Radioactive Gaseous Waste,
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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.
Figure 4.5 provides a gaseou< efluent release pathway diagram. Table 4.2 provides TMI-2 Radiation
Monitor Data

These set points are sel in accordance with the Controls delineated in Pant Il of this ODCM.

a70 i



5 Number
TMI Radiofogical Controls
EE "uclear Departmental Procedure 6610-PLN-4200.01
Titie Fovision No.
Ofisite Dose Calculation Manual (ODCM) 7
44  TMI-1 Gaseous Effluent Release Points and Gaseous Radiation Monitor Data

TMI-1 has eleven (11) required effluent gaseous radiation monitors. These are RM-A4, RM-A5,
RM-A15, AM-A6, RM-A7, RM-A8, RM-A9, RM-A14, ALC-RMI-18, WHP-RIT-1, and RLM-RM-1. These
gaseous release points, radiation monitors, and sample points are shown in Table 4.1.

441 RBM-A4/RM-A6 Fuel Handling and Auxiliary Building Exhaust

RM-A4 is the particulate, radioiodine and gaseous radiation monitor for the TMi-1 Fuel
Handiing Building Ventilation (see Figures 4.1 and 4.2). RM-A6 is the particulate,
rariiciodine, and gaseous radiation monitor for the TMI-1 Auxiliary Building Ventilation (see
Figures 4.1 and 4.2). High alarms on RM-A4 or RM-AG noble gas channels will initlate
shutdown of the related building ventilation air supply system. These two radiation monitors
concurrently will satisfy requirements for the Station Vent release point in place of RM-A8.

442 RM-AB Siation Ventilation Exhaust

RM-AB is the particulate, radiolodine and gaseous radiation monitor for the TMI-1 Station
Ventilation (see Figures 4.1 and 4.2). This in plant effluent radiation monitor also has an
associated sampling panel with sampling lines located before the sample filters. High alarm
on RM-AB noble gas low channel will initiate shutdown of the Station Ventilation air supply
systems. (The Fuel Handling and Auxiliary Building Ventilation). This radiation monitor
satisfies requirements for the Station Vent release point in place of RM-A4 and RM-A6.

443 RBM-A5/RM-A15 Condenser Off Gas Exhaust

AM-AS Is the gaseous radiation monitor for the TMI-1 Condenser Off Gas exhaust (see
Figures 4.1 and 4.4). RM-A15 is the back up gaseous radiation monitor for the TMI-1
Condenser Olf Gas exhaust (see Figures 4.1 and 4.4). High alarms on RM-A5 low channel
or AM-A15 noble gas channels will initiate the MAP-5 Radioiodine Processor Station. These
two radiation monitors together satisty requirements for the Condenser Ol Gas release
point

444 RM-A7 Waste Gas Decay Tank Exhaust

RM-A7 is the gaseous radiation monitor for the TMI-1 Waste Gas Decay tanks (see

Figures 4.1 and 4.2). This in plant effluent radiation monitor also has an associated
sampling panel. High alarm on RM-A7 noble gas channel will initiate shutdown of the Waste
Gas Decay Tank release in progress. This radiation monitor satisfies requirements for batch
gaseous releases 1o the Stalion Venl release point.

445 RBM A9 Reactor Building Purge Exhaust

RM-Ag is the particulate, radioiodine and gaseous radiation monitor for the TMI-1 Reactor
Building Purge system (see Figures 4.1 and 4.3). This in plant effluent radiation monitor also
has an associated sampling panel with sampling lines located before the sample filters.

High alarm on RM-A9 noble gas low channel will initiate shutdown of the Reactor Building
Purge System. This radiation monitor satisfies requirements for the Reactor Building Purge
System release point.
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446 RBM-A14 ESF FHB Ventilation System

447

448

449

RM-A14 is the gaseous radiation monitor for the TMI-1 Emergency Safeguards Features
(ESF) Fuel Handling Building Exhaust system (see Figures 4.1 and 4.2). This in plant
effluent radiation monitor also has an associated sampling panef with sampling lines located
before the sampler filters. High alarm on RM-A14 noble gas channel will initiate shutdown of
the ESF Fuel Handling Building Exhaust System. This radiation monitor satisfies
requirements for the ESF Fuel Handling Building Exhaust System release point.

ALC-RMI-18 Chemica. Cleaning Facility (CCF) Ventilation Exhaust

ALC-RMI-18 Is an Eberine PING particulate, radioiodine, and gaseous radiation monitor for
the Chemical Cleaning building exhaust. Presently, the radioiodine channel is not in use.
This monitor is located in the Chemical Cleaning building on the ground floor, and has an
associated sample panel. Sampling for particulate activity is performed off of the monitor

WHP-RIT-1 Wasle Handling and Packaging Facility (WHPF) Exhaust

WHP-RIT-1 is an Eberline AMS-3 particulate radiation monitor for the TMI WHPF. The
maonitor is located in the Mechanical Equipment Room in the WHPF. Samipling for
particulate activity is performed off of the monitor. A high alarm will initiate shutdown of the
ventilation air exhaust system.

RLM-RM-1 Respirator Cleaning and Laundry Maintenance (RLM) Facility

RLM-AM-1 is an Eberline AMS-3 paniculaie radiation monitor for the TMI RLM Facilty. The
monitor is located in the Mechanical Equipment Room in the RLM. Sampiing for particulate
aclivity is performed off of the monitor,
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THH-2 Gaseous Effluent Release Points and Gaseous Radiation Monitor Data

TMI-2 has three (3) regulatory required gaseous effluent radiation monitors. These are HP-R-219,
HP-R-219A and HP-R-225. These gaseous release points, radiation monitors, and sample points are
shown in Table 4.2, and various gaseous effluent pathways are depicted in Figure 4.5,

451

453

HP-R-219 Station Ventilation Exhatist

HP-R-219 is a Victoreen particulate and gaseous radiation monitor for the TMI-2 ventilation
exhaust. This in-plant effluent radiation monitor is located in the TMi-2 Auxiliary Building 328
foot elevation and has an associated sample panel. A high alarm will Initiate shutdown of
the ventilation air supply systems.

HP-R-219A Station Ventilation Exhaust

HP-R-219A is a Vicloreen particulate and gaseous radiation monitor for the TMI-2 venlilation
exhaus!. This in-plant effluent radiation monitor is located in the TMI-2 Auxiliary Building
328 foot elevation. A high alarm will initiate shutdown of the ventilation air supply systems.

HP-R-225 Reactor Building Purge Air Exhaust Duct “A*

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

TMI gaseous effluent combined releases are controlled (per TMI-1 Tech. Spec. Section 3.22.2.1 and
ODCM Part 1l for TMI-2) by effluent 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 the various vents at any time.
The various vent radiation monitor set paints are each based on fractions of the above limits and do
not exceed the above limits when 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 radiocactive contenl of each batch of gaseous waste is determined prior 1o release by sampling
and analyses in accordance with TMI-1 Tech. Spec. Table 4.22-2 and ODCM Pant Il for TMI-2. The
results of pre-release 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 TMI-1 Tech. Spec.
Section 3.22,2.1 and ODCM Part Il 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 Il for TMI-2. The results of the
analyses are used to assure that the dose rates al the site boundary are maintained within the limits
of TMI-1 Tech, Spec. Section 3.22.2.1 and ODCM Part Il for TMI-2.
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TABLE 4.1

TMI-1 Gaseous Release Point and Gaseous Radiation Monitor Data

7 RADIATION RADIATION RADIATION RELEASE
GASEOUS EXHAUST MONITOR MONITOR MONITOR TERMINATION
RADIATICN GASEQUS | FLOW CFM SENSITMITY SENSITMITY SENSITMITY INTERLOCK
MONITCR RELEASE (FLOW (CPM/MIN/uCifee) | (CPM/MIN/Cifee) | (CPM/pCi/cc) (YES/NO)
(DETECTOR) LOCATION POINT RECORDER) PARTICULATE I0DINE GAS VALVES
YES
AH-E-10
Fuel Hand AH.D-120
306 Elevation | Building 0-50,000 1 30E10 1.22E9 3 9ET AHD121
ANCAY Auniliary Bidg. | Exhaust (FR-149) (5r-90) (131} {Xe-133) AH-D-122
Auniliary
306" Elevation | Building 0-100,000 1.30E10 1.22E9 3 9E7 YES
RMAS |Ausilary Bidg | Exhaust (FR-150) (Sr-90) {F131) (re-133) AH-E-11
YES
WDG-va?
AH-E-10
AH-E-11
RLA-B/9 Bldg. Starts MAP-§
HNear BWST Station 0-150,000 1GOE0 1.30E9 3 69E7 Radiciodine
RLLA8 Exhaust Vent (FR-151) (Sr-590) (--131) (*e-133) Sampler
4 00E7 YES
322" Elevation | Condenser Me-133) Starts MAP-§
Second Floor | Off Gas 0200 8.70E7 Radiciodine
FMLAS Turbine Bidg. | Exhaust FR-1113 - —— {Kr-85j Sampler
3 25e7 YES
122' Elevation | Condenser (Xe-133) Starts MAP.§
Second Floor | O Gas 0-200 9.11E7 Radiciodine
RM.AYS | Tutbine Bidg | Eshaust FR1113 - - (Kr-85) Sampler
Waste Gas
306" Elevation | Decay Tanks o110 4 00ES YES
AMAT Ausiliary Bidg. | (AB.C) FR-123 - — (¥e-133) WOG-Var
YES
AH-V-1A/B/C/D
Reactor WDG-534 /535
Building 0-150 000 Starts MAP-5
AMA B9 Bidg. | Purge FR G809/ 1 80£10 1 40F9 I S6ET Rad.oiodine
FILLAG tisar BWST Exhaust FR.148 (S50 {F131) {¥Xe-133) Sampler
331 Elevation
ESF FHB ESF Fuel 1 O5E7
Outsite Handling Xe-133) NO
Cham Building 07000 4 E7 Manual
M ALY Addition Bidg. | Exhaust FR-1104A/8B - —— (Kr-85) Actions

42.0
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TABLE 4.1 (Cont'd)

TMI-1 Gaseous Release Point and Gaseous Radiation Monitor Data

R RADIATION RADATION RADIATION RELEASE
GASEOUS EXHAUST MONITOR MONITOR MONITOR TERMINATION
RADIATION GASEOUS | FLOWCFM SENSITMITY SENSITMTY SENSITMITY INTERLOCK
MONITOR RELEASE {FLOW (CPM/MIN/uCifec) | {CPM/MIN/pCi/et) |  (CPM/pCijec) (YES/NO)
(CETECTOR) | LCCATION POINT RECORDER) PARTICULATE IODINE GAS VALVES
Chemical CcCcB
Cleaning Bidg. | Exhaust 1 40ES5 CPM/uCi 208E7
ALC-RMi. 18 {304 Elevation |System 8.000 (SR-90) - {KR-85) NONE
YWHPF
Mechanical VHPF YES
Egquipment Exhaust WHEF
VWHERIT-1 | Room Systern 7.500 A 333E0 —- - Ventilation Trps
RLM-
Mechanica!
Equipment RLM Exhaust
RLM-AM.1 | Room System 90 333E10 - - NONE
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TABLE 4.2

TMI-2 Gaseous Release Point and Gaseous Radiation Monitor Data

RADIATION RADIATION RADIATION
MONITOR MONITOR MONITOR RELEASE
GASEOUS SENSITMTY SENSITMVITY SENSITMTY TERMINATION
RADIATION GASEOUS | EXMAUST | (CPM/MIN/pCijcc) | (CPM/MIN/Cifce) | (CPM/uCijce) INTERLOCK
MCNITOR RELEASE FLOW PARTICULATE BETA IODINE BETA GAS (YES/NO)
(DETECTOR) LOCATION POINT CFM SCINTILLATOR SCINTILLATOR Nal DETECTCR VALVES
YES
Trips
AH-E-23A/B,
9A/B. 7A/B
Closes
D-5128A/0D
328’ Elevation Stanon D-5129A
Augiliary Vent 1.514EN 7BIE7? Opens
HP-R-219 | Builaing Exhaust 140,000 (Sr 90) — (KR-85) Ds129D
328° Elevation YES
Auwiliary Station Vent 1.514EN 781E7 Same as
HP-R-213A Building Exhaust 140,000 (SR-90) -— {KR-85) HP.-H-219
Feactor YES
Bidg Purge Closes D-5129A,
328 Elevation Exhaust 1514E11 7BI1ET 512B8A/D.
HP.R.225 |Auxtary Building | Duct "A” 25 000 (SR-90) - {KR-85) OPENS D-5123D
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TABLE 4.3
Dose Factors for Noble Gases and Daughters*
Gamma Beta
Total Body Skin Dose Gamma Air Beta Alr
Dose Factor(a) Factor(b) Dose Factor Dose Factor
K (K M, N
Radio- (mrem/yr per (mrem/yr per (mrad/yr per (mrad/yr per
nuclide wCi/m’) #Ci/m’) pCi/m’) wCi/m’)
Kr-83m 7.5GE-02** - 1.93E+01 2.88E+02
Kr-85m 1.17E+03 1.46E+03 1.23E+03 1.97E+03
Kr-85 1.61E+01 1.34E+03 1.72E+01 1.95E+03
Kr-87 5.92E +03 9.73E+03 6.17E+03 1.03E+04
Kr-88 1.47E+04 237E+03 1.52E+04 2.93E+03
Kr-89 1.66E + 04 1.01E+04 1.73E+04 1.06E+04
Kr-50 1.56E +04 7.29E+03 1.63E+04 7.83E+03
Xe-131m 9.15E+01 4.76E +02 1.56E + 02 1.11E+03
Xe-133m 251E+02 9.94E + 02 3.27E+02 1.48E+03
Xe-133 2.94E+02 J.06E +02 3.53E+02 1.05E+03
Xe-135m 3.12E+03 7.11E+02 3.36E+03 7.39E+02
Xe-135 1.81E+03 1.86E+03 1.92E+03 246E+03
Xe-137 1.42E+03 1.22E+04 1.51E+03 1.27E+04
Xe-138 8B3E+03 4.13E+03 9.21E+03 475E+03
Ar-41 B8.B4E + 03 269E+03 9.30E +03 3.28E+03

*Dose factors are for immersion exposure in unilorm semi-infinite cloud of noble gas radionuclides that may be
detected ingaseous effluents. Dose factor values are taken from Regulatory Guide 1.109 (Rev. 1), Table B-1.

**7 56E-02 « 7.56 x 1072

(a) Total body dose factor for gamma penetration depth of 5 cm into the body.

(b) Skin dose factor at a lissue depth or tissue density thickness of 7 mg/cm’
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TABLE 4.4
Atmospheric Dispersion Factors for Three Mile Island

o STATION VENT i DISTANCE
* SECTOR AVERAGE X/Q (IN SEC/M3) {IN METERS) SEASON - ANNUAL

SECTOR 610 2413 4022 5631 7240 12067 24135 40225 56315 72405

N 118607 | 532E07 | 295E07 | 193E07 | 1.39EQ7 | SS2E08 | 1.97E-08 | SO2E09 | 1BBE-09 | 1.05E-09

NNE 1.70E-07 | TA7E-D7 | 345E07 | 200E-07 1.39EQ7 | 558EC8 1.70E08 | 4.77E09 188E-09 | $69E-10

NE 112607 | 175607 | 326E07 | 186E-07 | 121E07 | SOOECH | 1.67EC8 | 467E09 | 185E09 | 993E-10

ENE 109EQ7 | 213E0Q7 | 267E07 1.53E07 105607 | 431E08 1.42E-08 | 4.42E09 1.5E-09 | B64E-10

E 231EQ7 1.71EQ7 | 152EQ7 | 1.49E-07 | 106EQ7 | 463E08 | 1.52E-08 | 5.19E-09 | 2.4BE-09 | 1.50E09

ESE 3S0EQ7 | 2.12E-Q7 | 25CEQ7 1.4BE-Q7 | 948E08 | 398EL8 | 1.50F-08 | 592E-09 | 292E-09 | 1.93E09

SE 419EQ07 | 37S5EQ7 | 253E07 1.55E07 1L.1EQ7 | 4B2E08 1B1E08 | 6B4E-09 | J.30E-09 | 2.22E-09

SSE 290EQ7 | 352EQ7 | 255E07 1.49E-07 1L.1EQ7 | S02E(08 1.98E-08 | 697E-09 2.94E09 | 1.70E-09

s 187E07 | 647E0B | 2.16E07 1.30E-07 | 865E-C3 | 409ED8 1.40E-08 | 4.96E-09 1.99E09 | 1.04E-09

55w 613E08 | 4.16E-08 1.56E-07 103607 | 6B1E08 | 272E08 | 9.74E09 | IOIEDD 1.50E09 | B23E-10

Sw 576E08 | 1.14E07 1.70E07 1.05E-07 | 693E08 | 251E-08 | 9.34E-09 | 2.72E-09 1.33E-09 | B33E-10

wow BS2E08 | 375E07 2.14E07 1 26E-07 7.7T4E08 | 3CBE-08 1.02E-08 3.28E-09 1.36E-09 | 96SE-10

w 1.15E07 | 5B80EQ7 | 283E07 1 63E-07 1.18E-07 | 523E08 | 1.72E08 | 506E-09 1.98E09 | 1.25E-09

WY 1 41EQ7 | E2BEQ7 | 330EQ7 | 2.19E-07 14BE-Q07 | 568E-08 1.95E-08 | 632E09 | 2.16E09 | 1.34E-09

Nw 142EQ7 SG67EQ7 | 317EQ7 1 83E-07 130EQ7 | 567E08 | 206E08 | 5.90E-09 | 2.7CED9 | 1.45E-09

HNNW 100EQ7 | S7T7EQT | 3.1BEQO7 1.BOE-Q7 127EQ7 | 520E-08 1.77€08 | 482E-09 | 201E09 | 122E09

® STATION VENT DISTANCE
e SECTOR AVERAGE D;Q {IN M?) {IN METERS) SEASON - ANNUAL
SECTOR| 10 2413 4022 5631 7240 12067 24135 40225 56315 72405
N 251E09 B.72E-10 4 B4E-10 29BE-10 2 S0E-10 857E-11 251E-11 4.98E-12 1.57E-12 7.84E-13

NNE 38%EQ9 | 198E09 | 954E-10 | 499E-10 | 3 3BE-10 | 1.10E-10 | 289E-11 6.06E-12 | 2.10E-12 | 8B9E-13

NE 258EQ9 | 670E-0 | 913E-10 | 49%E-'0 | 297E-10 | VO4E-10 | 287E-11 6.01E-12 1.99€-12 | 9.23E-13

ENE 2.15E09 | 58SE-10 | 554E-10 | 305E-10 | 208E-10 | 830E-NM 2.32E-11 5.41E-12 163E-12 | 764E-13

E S53E-09 | 123E09 | 617E-10 | 459E-10 | 363E-10 | 13410 | 366E-11 | 944E-12 | 3.77E-12 | 197E12

ESE 9.17E09 | 205E09 151EQ9 | B66E-10 | 511E-10 | 182E-10 | S5.77E-11 1.72E-11 7.07E-12 | 407E-12

SE 122608 | 288509 1B4ED9 102E-09 | 6BSE-10 | 2.60E-10 | B 30E-11 2 34E-11 942E-12 | 551E-12

SSE 7 S50E-09 1 62E09 108E09 | 589YE-10 | 440E-10 | 1.87E-10 | 6.16E-11 1.61E-11 567E-12 | 283E-12

S 386E-09 | 653E-10 | 627E-10 | JS9E-10 | 2.32E-10 | 106E-10 | 3 0SE-11 B.10E-12 2.73E-12 | 1.23E12

55w 113EG9 | 2G4E-10 | 4.19E10 | 253E-10 1.56E-16 | 5.38E-11 168E-11 391E12 1.64E-12 | 78B4E-13

5w 1.19EQ09 | 384E.10 | 496E-10 | 2B0E-10 1.70E:10 | 524E-11 1.65€-11 J62E-12 1.49E-12 | 8.12E13

WswW 177609 | B31E-10 | 649E-10 | 3 50E-10 199E-10 | 673E11 1.89E-11 4 58E-12 1.63E-12 | 9.90E-13

w 2MEQ9 126E09 | 681E-10 | 365E-10 | 296E-10 | 1.92E-10 | A NE-N 6.90E-12 2.26E-12 | 1.25E-12

WY J20E03 1 29E-09 7.T3E-10 591E-10 3E6E-10 | 1.19E.10 | I 43E-11 B 36E-12 239E-12 | 128E 12

N I 25E09 1. 23E09 7 39E-10 4 22€.10 277E-10 1.14E-10 7.2BE-11 761E-12 292E-12 1.36E-12

NNWY 198E09 | 98BE-10 571E-10 J05€E-10 223E-10 | B21E-N 241E-11 4 93E-12 1.72E-12 | 903E-13

DATA FRACM 1/1,78 THROUGH 12/31/86 USED IN CALCULATIONS
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TABLE 4.5
Atmospheric Dispersion Factors for Three Mile Island
* GROUND RELEASE DISTANCE
e SECTCR AVERAGE X/0 (IN SEC/M3) (IN METERS) SEASON - ANNUAL
SECTCR| 610 2413 4022 5631 7240 12067 24135 40225 56315 72405
N 116605 | 113606 | S94EO7 | 3BOEL7 | 238E07 | 974E-08 | 345608 | 928E09 | 3IS2E09 | 205E09
NNE 108E05 | 1.10E06 | S66E07 | 341E07 | 2.38E07 | 955E-08 | 3.11E08 | BS4EL9 | 3.74E09 | 1B4E0S
NE TOE06 | 981E07 | S42E07 | 317E07 | 210E07 | 901EC8 | 3.10E08 | BBYEDS | 3IS4ELS | 1.91E09
ENE | 7.14E06 | 964E07 | 492E07 | 285E07 | 197EQ7 | 7B2E08 | 264E08 | 838ELY | 304E09 | 166E0S
E 849E06 | 10SE06 | S48E07 | 251E07 | 187E07 | B40E08 | 282608 | 9BSEDI | 47SE09 | 287E09
ESE | 691E06 | 902607 | 443607 | 257607 | 167607 | 720E08 | 277E08 | 1.12608 | SS4E-09 | IEBED9
SE 670E06 | 906507 | 45307 | 2B1EQ7 | 203E07 | BS4ENS | 333E08 | 128608 | 619E09 | 4.18E09
SSE | 726E06 | 925E07 | 49107 | 287E07 | 208507 | 9.18E08 | 372E08 | 132E08 | 562E09 | 326E09
s 870E06 | 9.08E07 | 399E07 | 241E07 | 161EQ7 | 7.31E08 | 257E08 | S23E09 | 374E-09 | 195E09
ssw | 605606 | 701EQ7 | 275E07 | 1BEEQY | 124EQ7 | SOSED8 | 182E08 | STIECY | 287E09 | 1.58E09
sW 53406 | 571607 | 286507 | 181E07 | 122607 | 450E08°| 1.72608 | 512609 | 253E09 | 159E-09
WSW BOOE0O6 | 702607 | 360607 | 2.1SE07 | 134EQ7 | SSOE08 | 1.67E08 | 6.12E09 | 262E09 | 183ED9
w 102605 | 1.07E06 | S30EO7 | 302607 | 205EQ7 | 931E08 | 3.15E08 | 948EQ9 | 374E09 | 2.38E09
WNW | 118605 | 113606 | SSBEO7 | 367E07 | 253E07 | 100EQT | 3S6E08 | 1.18E08 | 4.07E09 | 254E09
NW 1.13E05 | 106606 | 570E07 | 353E07 | 240E07 | 102607 | 3B2E08 | 1.11E08 | 5.14E09 | 278EL9
NNW | 108E05 | 1.04606 | 572E07 | 327E07 | 2226407 | 906E08 | 320E08 | BBIELY | I7SE09 | 229E09
*GAOUND RELEASE DISTANCE
® SECTOR AVERAGE D/Q (IN M2) {IN METERS) SEASON - ANNUAL
SECTCR| 610 2413 a022 5631 7240 12067 24135 40225 56215 72405
N 230E08 | 1.88E09 | B93E-10 | 482E-10 | 27CE-10 | BO6E-11 | 253E-11 | 498E-12 | 1.57E-12 | 7.84E-13
NNE | 266E08 | 225609 | 1.06E09 | 5426-10 | 338E-10 | 1.10E-10 | 28%E-11 | €06E-12 | 2.10E-12 | 889E-13
NE 175E08 | 200E09 | 1.01E09 | SO4E-10 | 298E-10 | 104E-10 | 288E-11 | 60IEI2 | 195E12 | 923613
ENE 168E-08 | 185609 | B6ESE-10 | 428E-10 | 265E-10 | 857E-11 | 233611 | S41E12 | 163E-12 | 7H4E-1
E 2BBEQ8 | 299E09 | 1.395E09 | 634E.10 | 367E-10 | 13SE-10 | 368E-11 | S42E12 | 3A77E2 | 197E12
ESE | 355E08 | 380E09 | 177E09 | B79E-10 | S1SE-10 | 183E-10 | S7BE-11 | 1L7IE-11 | 7.06E-12 | 4.06E-12
| SE 412608 | 45SE00 | 213E09 | 1.15€09 | 7S0E-10 | 27210 | 8NE1 | 234E1 | 942612 | SS0E2
| SSE | 312E08 | 323609 | 159E09 | BOOE-10 | S20E.10 | 188E-10 | 6.18E-11 | 161E-11 | 566E12 | 283E-12
] 265608 | 221609 | 907E-10 | 47SE-10 | 286E-10 | 107E-10 | 306E-11 | B10E92 | 273612 | 123612
SSW | 145608 | 1.30E09 | 4BOE-10 | 282€-10 | 170E-10 | S71E11 | 169EM | 391Ea2 | 164E12 | 784E13
sSW 142608 | 110609 | S1SE-10 | 282E-10 | 1.71E10 | 524E-11 | 165E-11 | 362612 | 145612 | B.12E13
wSw | 201608 | 141E09 | 6B2E-10 | 3S4E-10 | 200E-10 | 676E-11 | 1B9E-11 | 4S8E-12 | 163E-12 | 990E-13
W 255608 | 216609 | 1.00E03 | 4S1E10 | 301E10 | 192610 | 311E11 | 690E12 | 227612 | 125612
WNW | 288E08 | 230609 | 113E09 | S93E10 | 367E-10 | 119E-10 | 342E-11 | B3EEa2 | 2239E92 | 129892
N | 278608 | 215609 | 106609 | SSBE-10 | 321E-10 | 119E-10 | 3S7E-N | 76E-12 | 292E-12 | 136E-12
NNW | 217EC8 | 175E09 | B7SE-10 | 424E-10 | 257610 | 8SSE-1v | 24261 | a93Ea2 | 172612 | 903E13

DATA FROM 1/1/78 THROUGH 12,/31/86 USED IN CALCULATIONS
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TABLE 4.6
Dose Parameters for Radioiodines and Radioactive
Particulate in Gaseous Effluents*
CRITICAL ORGAN CRITICAL ORGAN
NUCLIDE ORGAN FACTOR pjsee NUCLIDE ORGAN FACTOR pire*
H-3** TOTAL BODY | 304E07 | 1.12E+03 | AU-103 LUNG 1.79E-04 6.62E+05
C-14 BONE 9.70E-06 359E+04 || RU-105 GI-LL 2.69E-05 9.95E + 04
NA-24 TOTAL BODY 4,35E-06 1.61E+04 [l RU-106 LUNG 3.87E-03 1.43E+07
P-32 BONE 7.04E-04 260E+06 [[AG-110M |LUNG 1.48E-03 5.48E+06
CR-51 LUNG 4,59E-06 1.70E+04 [[TE-125M | LUNG 1.29E-04 4.77E+05
MN-54 LUNG 4.26E-04 1.58E+06 || SB-125 LUNG 6.27E-04 2.32E+06
MN-56 G-LU 3.33E-05 1.23E+05 [[TE-127M | LUNG 4,00E-04 1.48E +06
FE-55 LUNG 3,00E-05 1.11E+05 [ TE-127 GI-LLI 1.52E-05 5.62E +04
FE-59 LUNG 3.43E-04 1.27E+06 [|TE-126M | LUNG 4.76E-04 1.76E+06
CO-58 LUNG 2.99E-04 1.1E+06 [ TE-129 GI-LLI 6.89E-06 255E+04
CO-60 LUNG 1.91E-03 7.07E+06 || TE-131M | GI-LLI B8.32E-05 3.08E+05
NI-63 BONE 2.22E-04 8.21E+05 || TE-131 LUNG 5.55E-07 2.05E+03
NI-65 GI-LUI 2.27E-05 8.40E+04 || TE-132 LUNG 1.02E-04 3.77E+05
CuU-64 Gl-LU 9.92E-06 3.67E+04 |1-130 TYHROID 4.99E-04 1.85E+06
ZN-65 LUNG 2 69E-04 995E+05 |[f1-131 THYROID 4.39E-03 1.62E+07
ZN-69 GI-LU 2 75E-06 1.02E+04 {1-132 THYROID 5.23E-05 1.94E +05
BR-83 TOTAL BODY 1.28E-07 4.74E+02 ||1-133 THYROID 1.04E-03 3.85E +06
BR-84 TOTAL BODY 1.4BE-07 54B8E+02 [[1-134 THYROID 1.37E-05 5.07E+04
BR-85 TOTAL BODY 6.84E-09 253E+01 ||1-135 THYROID 2.14E-04 7.92E+05
RB-86 LIVER 5.36E-05 1.98E+05 [ CS-134 LIVER 2.74E-04 1.01E+06
RB-88 LIVER 1.52E-07 5.62E+02 || CS-136 LIVER 4.62E-05 1.71E +05
RB-99 LIVER 9.33E-08 3.45E+02 || CS-137 BONE 2. 45E-04 9.07E +05
SR-89 LUNG 5.89E-04 2.16E+06 [ CS-138 LIVER 2.27E07 B.40E +02
SR-90 BONE 2.73E-02 1.01E+08 || BA-139 GI-LLI 1.56E-05 5.77E+04
S3-91 GI-LU 4.70E-05 1.74E+05 || BA-140 LUNG 4.T1E-04 1.74E+06
SR-92 GI-LU 6.55E-05 242E+05 || BA-141 LUNG 7.89E-07 2.92E+03
Y-90 GI-LU 7.24E-05 2.68E+05 || BA-142 LUNG 4.44E-07 1.64E+03
Y-91M LUNG 7.60E-07 2B81E+03 [ LA-140 Gl-LU 6.10E-05 2.26E+05
Y-91 LUNG 7.10E-04 2.63E+06 | LA-142 GI-LU 2.05E-05 7.59E + 04
Y-92 GI-LU 6.46E-05 2.39E+05 [ CE-141 LUNG 1.47E-04 5.44E+05
Y93 Gl-LU 1.05E-04 3.89E+05 || CE-143 GI-LL 3.44E-05 1.27E+05
ZR-95 LUNG 6.03E04 | 2.23E+06 | CE-144 LUNG 3.23E-03 1.20E +07
ZR-97 GI-LLI 9.49E-05 351E+05 || PR-143 LUNG 1.17E-04 4.33E+05
NB-95 LUNG 1.66E-04 6.14E+05 || PR-144 LUNG 4.23E-07 1.57E+03
MO-99 LUNG 3.66E-05 1.35E+05 || ND-147 LUNG B.87E-05 3.28E+05
TC-99M GI-LLI 1.30E-06 481E+03 [ W-187 GI-LLI 2.46E-05 9.10E +04
TC-101 LUNG 1.58E-07 585E€+02 [l NP-239 GI-LLI 1.73E-05 6.40E+04

¥"The Tisted dose parame
effluents. Pi factors include all nonatmospheric pathway transport parameters, the receptor's usage of
pathway media, and are based on the most restrictive age group (child) critical organ. Additional dose
parameters for nuclides not included in this Table may ba calculated using the methodology described in
NUREG-0133

**  Tritium dose factors include an increase of 50% to account for the additional amount of this nuclide
absarbed through the skin.

*=* mrem/year per pCi/m’.

ers are for rad
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FIGURE 4.1

TMI-1 Gaseous Effluent Pathways
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FIGURE 4.2

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

TMI-1 Reactor Building Effluent Pathway
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TMI-1 Condenser Offgas Effluent Pathway

FIGURE 4.4
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FIGURE 4.5

TMI-2 Gaseous Effluent Pathways
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50 GASEQUS EFFLUENT DOSE ASSESSMENT

5.9 Gaseous Effluents - Instantaneous Release Limits

5.1.1 Noble Gases

For noble gases, the following equations apply for total body and skin dose rate al the

unrestricted area boundary:

5.1.1.1 Total Body

Dose Rate, = X (K} x (Dv) x (Q) (eq 5.1.1.1)
where: :
Dose Rate,, =  instantaneous total body dose rate limit, at the site bounary, in mrem/yr.
K, = total body dose factor due to gamma emissions for each idertified noble
gas radionuclide, in mrem/yr per yCi/m? from Table 4.3.
Dv =  highest sector annual average gaseous dispersion factor (X/Q) it or

beyond the unrestricted area boundary, in sec/m’, from Table 4.« for
station vent releases; and Table 4.5 for all other releases (Condens ar Off
Gas, ESF FHB, and ground releases). Maximum values presently in use
are 7.17E-7 sec/m* at sector NNE for station vent, and 1.16E-5 sec/m®

for all other releases, at sectors N and WNW.

Q. = Release rate of radionuclide, i, in gCi/sec as determined by szinpling and

analysis. Calculated using the concentration of noble gas radionuclide, |,
in uCi/cc, times the release pathway flow rate, in cc/second.

54.0
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5.1.1.2 Skin
Dose Rate, = X (L, + 1.1 M) X (Dv) X (Q) (eqg 5.1.1.2)
I
where:
Dose Rate, = instantaneous mrem/year skin dose rate limit, at the site boundary, in

mrem/yr.

L = skin dose factor due to beta emissions for each identified noble gas
sadionuclide, in mrem/yr per pCi/m’ from Table 4.3.

M =  air dose factor due to gamma emissions for each identified noble gas
radionuclide, in mrad/yr per uCi/m® from Table 4.3.

11 mrem skin dose per mrad air dose. Converts air dose to skin dose.

Q = release rate of radionuclide, i, in pCi/sec, as determined by sampling and
analysis. Calculated using the concentration of noble gas radionuclide, i,
in ¢#Ci/cc, times the release pathway flow rate, in cc/second..

Dv =  highest sector annual average gaseous dispersion factor (X/Q) at or
beyond the unrestricted area boundary, in sec/m’, from Table 4.4 for
station vent releases; and Table 4.5 for all other releases (Condenser OH
Gas, ESF FHB, and ground releases). Maximum values presently in use
are 7.17E-7 sec/m’ at sector NNE for station vent, and 1.16E-5 sec/m’ for
all other releases, at sectors N and WNW.
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512 lodine-131, lodine-133, Tritium and Radionuclides in Parnticulate Form,_ with Hall-Lives Greater

than 8 Days

For 1-131, 1-133, Tritium and Radionuclides in Particulate Form, with hall-lives greater than 8
days, the following equation applies:

Dose Rate, = X (P) (Dv) (Q) (eq 5.1.2)
i .

where:
Dose Rate, =

P =

Dv =

mrem/year organ dose rate.

dose parameter for 1-131, 1133, Tritium and Radionuclides in Particulate
Form, with half-lives greater than 8 days, for the inhalation pathway, in
mrem/yr per uCi/m’, from Table 4.6. The dose factors are based on the
critical individual organ and most restrictive age group (child).

highest sector annual average gaseous dispersion factor (X/Q or D/Q) at
or beyond the unrestricted area boundary, in sec/m’, from Table 4.4 for
the station vent releases and Table 4.5 for all other releases. X/Q Is used
for the inhalation pathway. Maximum values of X/Q 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.

release rate of each radionuclide, i, in 4Ci/sec. Calculated using the

concentration of each radionuclide, i, in gCi/cc, times the release pathway
flow rate, in cc/second.
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52 Gaseous Effluents - 10 CFR 50 Appendix |

521

Noble Gases

The air dose in an unrestricted area due to noble gases released in gaseous effluents from
the site is determined using the following expressions:

Dose I = (3.17E-8) x £ (M) x (Dv) x (Qi) (eq52.1)
: and
Dose 8 = (3.17E-8) x £ (N) x (Dv) x (Qi) {eq522)
i
where:
Doser = mrad gamma air dose due to gamma emissions from noble gas

Dose g =

M -

N, =

Dv =

3.17E8 =

radionuclides.
mrad beta air dose due to beta emissions from noble gas radionuclides.

air dose factor due to gainma emissions for each identified noble gas
radionuclide, in mrad/yr per pCi/m’, from Table 4.3.

air dose factor due to beta emissions for each identified noble gas
radionuclide, in mrad/yr per uCi/m’, from Table 4.3.

highest sector annual average gaseous dispersion factor, X/Q, 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/Q 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 or WNW.

release of noble gas radionuclide, i, in pCi, over the specified time period,
(wCi/second * seconds).

inverse of the number of seconds in a year.

If the methodology in this section is used in delermining dose to an

NOTE

Table 4.3, for Mi, and (LI + 1.1 Mi) for Ni.

individual, rather than air dose due to noble gases, substitute Ki, from

57.0
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522 lodine-131, lodine-133, Tritium and Radionuclides in Particulate Form  xith Hall-Lives Greater
than 8 Days

The dose to an individual from 1-131, 1-133, Tritium and Radionuclides in Particulate Form
with half-lives greater than 8 days In gaseous effluents released from the she to an
unrestricted area is determined by solving the following expression:

Dose, = £(3.17E-8) x X (R) (Dv) (Q) (eq 5.2.2)
i i :
where:
Dose, = dose to all real pathways, p, to organ, o, of an individual in age group, a,

from I-131, 1-133, Tritium and Radionuclides in Particulate Form, with half-
lives greater than 8 days, in mrem, during any desired time period.

R = the dose factor for each identified radionuclide, |, pathway, p, age group, a,
and organ, o, in mrem/yr per yCi/m’ for the inhalation pathway and m’ -
mrem/yr per pCi/sec for other pathways, from Tables 5.2 10 5.7.

NOTE

Since there is minimal or no elemental iodine released from the
condenser off-gas air ejector (see NUREG-0017) all lodine R, values for
all pathways, except the inhalation pathway, are considered to be zero
when performing dose calculations for releases from the condenser
off-gas air ejector. Only calculate the dose due to the inhalation
pathway for condenser off-gas air ejector lodines.

NOTE

Tritium, H-3, dose factor Is mrem/year per pCi/m’ for all pathways.

Dv =  highest sector annual average gaseous dispersion factor (X/Q) at or
beyond the unrestricted area boundary, in sec/m’, for the inhalation
pathway, and D/Q. in m’, for other pathways. Table 4.4 is used for station
vent releases and Table 4.5 for all other releases. Maximum values of X/Q
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. Maximum
values of D/Q in m? for station vent Is 1.22E-8/m’ at sector SE, and for
ground releases, 4.12E-8/ny’ for sector SE. :

Dv(H-3) In the case ' H-3 only the X/Q's are used for all pathways from Table 4.4
for station ven! releases and Table 4.5 for all other releases.
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Q = release of 1-131, 1-133, Tritium and Radionuclides, i, in Particulate Form with

half-lives greater than 8 days, in ¢#Ci, cumulative over the specified time
period (pCi/second * seconds).

3.17E-8

invarse of the number of seconds in a year.
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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 malerials in gaseous waste prior to their
discharge. When the monthly projected doses due 1o 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.

The following calculational methed is provided for performing this dose projection.

At least once per month the gamma air dose, beta air dose and the maximum organ dose for the
quarter-to-date will 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 release during
the period for 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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Alternative Dose Calculational Methodologies for Gaseous Effluents

As an alternative to the methods described above, the models in/or 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) and/or actual site specific data can be used
where applicable.

The onsite, on-line computerized system for 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 the atmosphere. Combining this assessment of
dispersion with TMINS effluent data for each unit, postulated maximum hypothetical doses to the
public are calculated.
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2 Number
TMI Radiological Controls
m "uclear Departmental Procedure 6610-PLN-4200.01
Title FRevision No.
Offsite Dose Calculation Manual (ODCM) 3
TABLE 5.2.1

Pathway Dose Factors, Ri

AGE GROUP: INFANT  PATHWAY: INHALATION

i ORGAN DOSE FACTORS; mrem/year per pCi/m’

BONE LVER  TBODY THYROID  KIDNEY  LUNG GI-LU
H-3 O00E+00 6A47E+02 647E+02 647E+02 647E+02 647E+02 647E+02
C14 265E+04 531E+03 531E+03 531E+03 531E+03 S31E+03 S5.31E+03
CR-51 000E+00 0O0E+00 BOSE+01 575E+01 1.32E+01 128E+04 3.57E+02
MMN-54 000E+00 253E+04 498E+03 O0O0E+00 498E+03 100E+06 7.06E+03
FE-55 197E+04 1.17E+04 333E+03 O0OOE+00 O0O0E+00 BG9E+04 1.00E+03
FE-59 136E+04 235E+04 O4BE+03 O0OOE+00 000E+00 1.02E+06 2.48E+04
CO-58 000E+00 122E+03 1B2E+03 O00O0E+00 OOO0E+00 7.77E+05 1.11E+04
CO-60 0.00E+00 B02E+03 1.18E+04 000E+00 0.00E+00 451E+06 3.19E+04
NI-63 339E+05 204E:04 1.16E+04 O0OOE+00 O0O00E+00 209E+05 2.42E+03
ZN-65 193E+04 626E+04 3.11E+04 OOCE+00 3.25E+04 6A7TE+05 5.14E+04
RB-26 000E+00 190E+05 BB2E+04 O0O00E+00 O0O0E+00 O0O0OE+00 3.04E+03
SR89  398E+05 0O0E+00 1.14E+04 O000E+00 0.00E+00 203E+06 6.40E +04
SR-90 409E-07 OOOE+00 259E+u6 OOOE+00 OOOE+00 112E+07 1.31E+05
Y-91 588E+05 O0O0OE+00 157E+04 OOOE+00 0.00E+00 245E+06 7.03E+04
ZRO5 115605 279E+04 200E+04 O0O0E+00 3.11E+04 1.75E+06 2.17E+04
NB-95 157E+04 G643E+03 3.78E+03 O0O0E+00 4.72E+03 A79E+05 1.27E+04

RU-103 202E+03 0.00E-00 6.79E+02 O0.00E+00 4.24E+03 552E+05 1.61E+04
RU-106 868E+04 O0OOE-00 109E+04 O0.00E+00 1.07E+05 1.16E+07 1.64E+05

AG-110M 998E+03 7.22E+03 500E+<03 O0OOE+00 1.09E+04 367E+06 3.30E+04
TE-125M 476E+03 199E+03 658E+02 1.62E+03 O0.00E+00 447E+05 1.29E+04
TE-127TM 167E+04 690E+03 207E+03 487E+03 3.75E+04 1.31E+06 2.73E+04

- T — T — -

TE-129M 141E+04 609E+03 223E+03 547E+03 3.18E+04 168E+06 6.90E+04
1-131 379E+04 444E-04 196E+04 148E+07 5.18E+04 O000E+00 1.06E+03
1-133 132E+04 192E+04 560E+03 356E+06 224E+04 O0.00E+00 2.16E+03

CS-134 396E+05 7.03E+05 745E+04 O000E+00 1.90E+05 7.97E+04 1.33E+03
CS-136 483E+04 135E+05 529E+04 O000E+00 564E+04 1.18E+04 1.43E+03
Cs-137 549E+05 612E+05 455E+04 OOOE+00 1.72E+05 7.13E+04 1.33E+03

BA-140 560E+04 S56G0E+01 290E+«03 O000E+00 1.34E+01 160E+06 3.84E+04
CE-141 277E+04 167E+04 199E+03 O0O00E+00 525E+03 5.17E+05 216E+04
CE-144. 319E+06 1.21E+06 1.76E+05 OO0E+00 53BE+05 9B4E+06 1.48E+05

PR-143 140E<04 524E+03 699E+02 000E+00 197E+03 4.33E+05 3.72E+04
ND-147 754E+:03 B13E+03 500E+02 O0O0E+00 315E+03 322E+05 3.12E+04

T — —— - — - - o
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Number
TMI Radiologica! Controls
m "uclear Deparntmental Procedure 6610-PLN-4200.01
Title 2 Revision No.
Offsite Dose Calculation Manual (ODCM) 3
TABLE 5.2.2

Pathway Dose Factors, Ri

AGE GROUP: CHILD PATHWAY: INHALATION

NUCUDE """""""" ORGAN DOSE FACTORS; mrem/year per pCi/m?

BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LU
H-3 0O0E+00 1.12E+03 1.12E+03 1.12E403 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 0DOE+00 ODOE+00 154E+02 BS55E+01 243E+01 1.70E+04 1.08E+03
MN-54 0.00E+00 4.29E+04 951E+03 O000E+00 1.00E+04 158E+06 2.29E+04
FE-55 AT74E+04 252E+04 7.77E+03 O0.00E<00 O0OOE+00 1.11E+05 287E+03
FE-59 207E+04 334E+04 167E+04 O0OOE+00 O0O0E+00 1.27E+06 ?.O'IE_+04
CQ-58 0.00E+00 1.77E+03 3.16E+03 O0.00E+00 O0.00E+00 1.11E+06 3J44E+04
CO-60 000E+00 131E+04 226E+04 O0.00E<00 O.00E+00 7.07E+06 9.62E+04
NI-63 B821E+05 463E+04 2B0E+04 OO00E+00 O0O00E+00 2.75E+05 6.33E+03
ZN-65 426E+04 1.13E+05 7.03E+04 O00O0E+00 7.14E+04 995E+05 163E+04
RB-86 O0OE+00 1.98E+05 1.14E+05 O0O0E+00 OO0E+00 OOOE+00 7.99E+03
SR-89 599E+05 O0.00E+00 1.72E+04 O0.00E+00 O000E+00 2.16E+06 1.67E+05
SR-90 101E+08 O.00E+00 644E+06 OOOE+00 OOOE+00 1.4BE+07 3.43E+05
Y-91 9.14E+05 OO0E+00 244E+04 O0O00E:00 O00O0E+00 263E+06 1B4E+05
ZR-95 1.90E+05 4.1BE+04 3.70E+04 O0O00E+00 596E+04 223E+06 6.11E+04
NB-95 235E+04 91BE+03 655E+03 O0O0E+00 B862E+03 6.14E+05 J.70E+04

RU-103 2.79E+03 O0O00CE+00 1.07E+03 O0.00E+00 7.03E+03 662E+05 4.48E+04
RU-106 1.36E+05 000E+GO 1.69E+04 0.00E+00 1.B4E+05 1.43E+07 4.29E+05

AG110M  169E+04 114E+04 O14E+03 O0OOE+00 212E+04 548E+06 1.00E+05
TE-125M  6.73E+03 233E+03 O.14E+02 192E+03 000E+00 4.77E+05 3.38E+04
TE-127M  249E+04 BSSE+03 3.02E+03 607E+03 636E+04 148E+06 7.14E+04

TE-129M 192E+04 GBS5E+03 304E+03 633E+03 5.03€4 04 1.76E+06 1.82E+05
1-131 481E+04 481E+04 273E+04 162E+07 788E+04 O0OOE+00 2.84E+03
1-133 1.66E+04 203E+04 7.70E+03 385E+06 3.3BE+04 O0.00E+00 5.4B8E+03

CS-134 651E+05 101E+06 225E+05 O0N0E+00 3.30E+05 1.21E+05 JB5E+03
CS-136 651E+04 1.71E+05 1.1GE+05 OQO00E+00 955E+04 1.45E+04 4.1BE+03
CS-137 907E+05 B25E:05 1.2BE+05 O0O00E+00 282E+05 104E+05 J362E+03

BA-140 740E+04 6GA4BE+01 433E+03 O0O00E:00 2.11E+01 1.74E+06 1.02E+05
CE-141 392E+04 195E+04 290E+03 O0O00E+00 B55E+03 544E+05 566E+04
CE-144 6.77E406 2.12E+06 361E+05 OOOE+00 1.17E+06 120E+07 3B9E+05

PR-143 1856+04 555E+03 914E+02 OOOE+00 300E+03 433E+05 9.73E+04
ND-147 1.08E+04 873E+03 6B81E+02 O0O00E+00 481E+03 3.28E+05 B.21E+04
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Number

TMI Radiological Controls
[l Nuclear Deparimental Procedure 6610-PLN-4200.01

Title Ravision No.

Offsite Dose Calculation Manual (ODCM) 3

TABLE 5.2.3
Pathway Dose Factors, Rl -

AGE GROUP: TEEN  PATHWAY: INHALATION

ORGAN DOSE FACTORS; mrem/year per uCi/m’

- — i — - — " -

LUNG
H-3 000E+00 127E+03 1.27E+03 1.27E+03 127E+03 1.27E+03 1.27E+03
C-14 260E+04 A4B7E+03 487E+03 487E+03 487E+03 487E+03 4.87E+03
CR-51 000E+00 O0.00E+00 1.35E+02 750E+01 3.07E+01 2.10E+04 3.00E+03
MN-54 0.00E+00 S5.11E+04 B840E+03 O0O00E+00 1.27E+04 1.98E+06 6.68E+04
FE-55 3.34E+04 238E+04 554E+03 O0ODE+00 OOOE+00 1.24E+05 6.39E+03
FE-59 158E+04 3.70E+04 1.43E+04 0O00E+00 O0.00E+0C 1.53E+06 1.78E+05
CO-58 0.00E+00 207E+03 2.78E+03 0O00E+00 O0.00E+00 1.34E+06 9.52E+04
CO-60 NDO0E+00 151E+04 198E+04 O0O00E+00 O00OO0E+00 B8.72E+06 2.59E+05
NI-63 580E-05 4.34E+04 1.98E+04 000E+00 0.00E+00 3.07E+05 1.42E+04
ZN-65 3B6E+04 134E+05 624E:04 O000CE+00 B64E+04 1.24E+06 4.66E+04
RB-86 000E+00 1.90E+05 B.40E+04 O000E+00 O0.00E+00 O0.00E+00 1.77E+04
SR-89 434E+05 O0OCOE:00 1.25E+04 O0.00E+00 O0.00E+00 242E+06 3.71E+05
SR-90 1.08E+08 O000E+00 668E+06 000E+00 0.00E+00 1.65E+07 7.65E+05
Y-91 661E+05 O0.00E+00 1.77E+04 O0O00E+00 O0.00E+00 294E+06 4.09E+05
ZR-95 146E+05 458E+04 3.15E+04 000E+00 6.74E+04 269E+06 149E+05
NB-95 186E+04 103E+04 566E+03 0.00E+00 1.00E+04 751E+05 9.6BE+04

RU-103 210E+03 O0O00E+00 B96E+02 O0.00E+00 7.43E+03 7.83E+05 1.09E+05
RU-106 9B84E+04 0.00E+0D 1.24E+04 O0O0E+00 1.90E+05 161E+07 9.60E+05

AG-110M  13BE+04 131E+04 799E+03 0.00E+00 250E+04 6.75E+06 2.73E+05
TE-125M 48BE+03 224E+03 667E+02 140E+03 0.00E+00 536E+05 7.50E+04
TE-127M 1.B0E+04 B8.16E+03 21BE+03 4038E+03 654E+04 166E+06 1.59E+05

TE-129M 139E+04 658E+03 225E+03 458E+03 5.19E+04 198BE+06 4.05E+05
1-131 354E+04 A491E+04 26G4E+04 146E+07 B40E+04 000E+00 649E+03
1-133 122E+04 205E+04 622E+03 292E+06 J359E+04 000E+00 1.03E+04

CS-134 502E+05 1.13E+06 549E+05 O0O00E+00 3.75E+05 1.46E+05 9.76E+03
CS-136 515E+04 194E:05 137E+05 O0OOOE+00 1,10E+05 1.78E+04 1.09E+04
CS-137 670E<05 B4BE+05 3.11E+05 O0.00E+00 304E+05 1.21E+05 B848E+03

BA-140 547E+04 670E+01 352E+03 O0O00E+00 228E+01 2.03E+06 2.29E+05

CE-141 284E+04 190E+04 217E+03 O000E+00 B8.BBE+03 6.14E+05 1.26E+05
C_E-N-i 489E+06 202E+06 2.62E+05 O0ODE+00 1.21E+06 1.34E+07 B864E+05
PR-143 134E+04 531E+03 662E+02 000E+00 3.09E+03 483E+05 2.14E+05

ND-147 78GE+03 BSGE+03 S5.13E+02 O0O00E+00 S502E+03 372E+05 1.82E+05
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Number
TMI Radiological Controls
EE Nuclear Departmental Procedure 6610-PLN-4200.01
Title Revision No.
Offsite Dose Calculation Manual (ODCM) 3
TABLE 5.2.4

Pathway Dose Factors, Ri

AGE GROUP: ADULT PATHWAY: INHALATION

LTS ———— —————

ORGAN DOSE FACT ORS; rnrem/yeat per yCi/m

H-3 000E+00 1.26E+03 1.26E+03 1.26E+03 125E+03 1.26C+03 1.26E+03
C-14 1.82E+04 341E+03 341E+03 341E+03 341E+03 341E+03 3J4E-+03
CR-51 0.00E<00 O0OCE+00 100E+02 595E+01 228BE+01 144E+04 3.32E+03

AN-54 000E+00 396E+04 630E+03 OO0OE+00 9.84E+03 140E<:06 7.74E+04
FE-55 246E+04 1.70E+04 394E+03 000E+00 O.00E+00 7.21E+04 6.03E+03
FE-59 1.18E+04 27BE+04 106E+04 O0OOE+00 OOOE+00 1.02E+06 1.BBE+05

CO-58 0.00E+00 158E+03 207E+03 O0.00E+00 O0OOE+00 92BE+05 1.06E+05
CO-60 000E+00 115E+04 14BE+04 O0O00E<00 000E+00 597E+06 2.85E+05

NI-63 432E+05 3.14E+04 145E+04 OO00OE+00 O0.00E+00 1.78E+05 1.34E+04
ZN-65 324E+04 103E+05 466E+04 OCOE+00 690E+04 BGAE+05 5.34E+04
RB-86 000E+00 135E+05 590E+04 O0.00E+00 O0.00E+00 OOOE+00 1.66E+04
SR-83 3.04E+05 000E<00 B872E+03 0.00E+00 0.00E+00 140E+06 3.50E+05
SR-90 9.92E+07 O000E+00 G6.10E+06 0.00E+00 O0.00E+00 960E+06 7.22E+05
Y-01 462E+05 O0OOE+00 1.24E+04 OQOE+00 O0OOE+00 1.70E+06 3.85E+05
ZR-95 1.07E+05 344E+04 233E+04 O0O00E+:00 542E+04 1.77E+06 1.50E+05
NB-95 141E+04 7B2E+03 421E+03 OO0E+00 7.74E+03 505E+05 1.04E+05

RU-103 153E+03 O0O0E+00 658E+02 OOOE+00 583E+03 505E+05 1.10E+05
RU-106 691E+04 O0O00E+00 8.72E+03 0.00E+00 1.34E+05 936E+06 9.12E+05

e e e e e e iy o 5 e i i - -

AG-110M 108E+04 100E+04 S594E+03 O0O00E+00 197E+04 463E+06 3.02E+05
TE-125M 342E-03 158E+03 467E+02 105E+403 124E:04 3.14E+05 7.06E+04
TE-127M 1.26E+04 577E+03 157E+03 329E+03 458E+04 960E+05 1.50E+05

TE-129M 976E+03 467E+03 158E+03 344E+:03 366E+04 1.16E+06 3.BIE+05
1-131 252E+04 358E+04 205E+404 1.19E-07 6.13E+04 O0O0E+00 6.28E+03
1-133 BB4E+03 148BE+04 452E+03 2.15E+06 258E+04 000E+00 BB8SE-+03

CS-134 3.73E+05 BA4SE+05 7.28BE+05 0NO0E+00 287E+05 9.76E+04 1.04E+04
CS-136 390E+04 146E+05 1.10E+05 OOOE+G0 B856E+04 120E+04 1.17E+04
C5-137 A78E+05 621E+05 428E+05 O0O0E+00 222E+05 52E+04 B840E+03 -

BA-140 300E+04 490E+01 257E+03 O0O0E+00 167E+01 127E+06 2.1BE+05
CE-141 1.99E-04 135E+04 153E+03 000E+00 626E-03 362E+05 1.20E+05
CE-144 J43E+06 143E+06 1BAE+05 O000E+00 B8A4BE+05 7.78E+06 B.16E+05

PR-143 936E+03 375E+03 A4GAE+D2 O000E+00 2.16E+03 2BIE+05 200E+05
ND-147 527E+03 610E+03 365E+02 O000E+00 356E+03 221E+05 1.73E+05
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[1d7] Nuclear

TMI Radiological Controls
Departmental Procedure

Number

6610-PLN-4200.01

Title

Offsite Dose Calculatinn Manual (ODCM)

Revision No.,

AGE GROUP: ALL

TABLE 5.3.1

Pathway Dose Factors, Ri

PATHWAY: GROUND PLANE

-i-;:-ucuoe ORGAN DosEFicrons'j =
' T.BODY SKIN 1
1H-3 0.00E+00  0.00E+00 |
1C-14 0.00E+00  0O00E+001
1 CR-51 465E+06 5. SOE+06'i
1 MN-54 1.39E+09 1.62E+09!
| FE-55 0.00E+00  0.00E+00
| FE-59 2.73E408  321E+08;
1 CO-58 3.79E+08 4. 445+oa
1 CO-60 215E+10 253E+10
i NI-63 0.00E+00  0.00E +00
' ZN-65 747E+08 B59E+08
| RB-86 897E+06 1.03E+071
i SR-89 2.16E+04  251E+04
! SR-90 0.00E+00  0.00E+00
' vy-91 :.orE +06  1.21E+06
i ZR-95 45E+08  2.B4E +oa
I NB-95 137E+08  1.61E+08.
{ RU-103 1.08E+08 1.26E+08
1 RU-106 422E+08 5.06E+08
1 AG-110M 3.44E+09 4.01E+09
| TE-125M 1.55E+06 2.13E+06
| TE-127M 917E+04  1.08E+05
| TE-129M 198E+07 231E+07!
11131 1.72E+07 209E+07)
il-133 2.45E+06 298E+061
1 CS-134 686E+09 BO0E+09!
1 CS-136 151E+08 1.71E+08}
1CS-137 103E+10 1.20E+101
1 BA-140 206E+07 2.36E+07!
1 CE-141 1.37E+07  1.54E+07
i CE-144 6O6E+07 B.05E+071
:PR-MS 0.00E+00  0.00E+00 !
.ND 147 B839E+06 1.01E+ 07.

" m’ - mrem/year per pCi/sec.

nm




Number
TMI Radiological Controls
EZE] Nuclear Doparimental Piocaduse 6610-PLN-4200.01
Title Revision No.
Offsite Dose Calculation Manual (ODCM) 3
TABLE 5.4.1

Pathway Dose Factors, Ri

AGE GROUP: INFANT  PATHWAY: GRASS-COW-MILK

- — T — - —— - ———— e —————

o ORGAN DOSE FACTORS; m' - mrem/year per pCi/sec

BONE LIVER T.BODY THYRO!D KIDNEY LUNG GI-LU
H-3 0O00E+00 23BE+03 238BE+03 2 385 +03 23BE+03 23BE+03 23BE+03
C-14 234E-09 500E<08 500E+0B S500E+08 500E+08 500E+08 5.00E+08
CR-51 000E+00 OOODE+00 161E+05 105E+05 230E+04 205E+05 4.70E+06
1N-54 0.00E+00 J391E+07 BB5E+06 O0O00E+00 B65E+06 O000E+00 143E+07
FE-55 1.35E+08 BT74E+07 234E+07 OOOE+00 ODOE+00 427E+07 1.11E+07
FE-59 225E+08 393E+08 155E+08 OQOOE+00 OOOE+00 1.16E+08 18BE+08
CO-58 0O0OE+00 243E+07 6GOGE+07 O0.00E~-00 OOQE+00 OOOE+00 605E+07
CO-60 0.00E+00 BB3E+O7 20BE-08 O0O00E+00 OOOE+00 O0.00E+00 2.10E+08
NI-63 350E+10 216E+09 1.21E<«09 O0O00E+00 OOQOOE+«00 OOOE+<00 1.08E+08
ZN-65 556E+09 191E+10 B79E+09 O0O0E+00 924E+09 0.00E+00 161E+10
RB-86 0.00E+00 223E+10 1.10E+10 OOCOE+00 OOOCE+00 O00OOE+:00 S570E+08
SR-89 1.26E+10 OO0E+00 362E+08 OO0E+0C0 OCOE+00 OOOE+D0 259E+08
SR-90 1.22E+11 0OCE+00 3.10E+10 OOOE+00 OOOE+00 0.00E+00 1.52E+09
Y-91 734E-04 O0O00E+00 195E+03 O0OOE+00 OODE+00 OOOE+00 S26E+06
ZR-95 681E+03 166E+03 1.18E+03 O0O0C+00 1.79E+03 OOOE+00 B827E+05
NB-95 594E+05 245E+05 141E:05 O0O0O0E+00 1.75E+05 0.00E+00 207E+08

RU-103 B6BE+03 0O00E+00 290E+03 O0O00E+00 1.81E+04 OQOOE+00 1.06E+05
RU-106 191E+05 O0O0OE+00 23BE+04 O000E+00 225E+05 O0.00E+00 145E+06

AG-110M  386E+08 282E+08 187E+08 O0OOE+~00 403E+08 OO0E+00 146E+10
TE-125M  151E+08 50SE+07 204E+07 508E+07 ODOE+00 0.00E+00 7.19E+07
TE-127TM 422E+08 140E+08 510E+07 122E+08 1C4E+09 OOOE+00 1.70E+08

- ——— - (R - nw = —-——

TE-129M 558E+08 191E+«08 B59E+07 214E+08 1.39E+09 O0O0E+D0 3.33E:08
11131 272E+09 321E+09 141E+09 105E+12 375E+09 OOODE+00 1.15E+08
1-1133 363E+07 529E+07 1.55E+07 962E+09 622E+07 O0O00E+00 B.96E+06

CS-134 365E+10 681E+10 6B8E+09 OOOE+00 1.75E+10 7.19E+09 1.B5E+08
CS-136 198E+09 583E+09 21BE+09 OO0E+00 232E+09 4.75E:08 BB5E:07
Cs-1a7 515E+10 603E+10 427E+09 OO0E+00 162E+10 655E+09 1B9E+08

BA-140 242E+08 242E+05 125E+407 OQOOE+Q0 S575E+04 149E+05 594E+07
CE-141 434E+04 265E+04 312E+03 O0O00E+00 817E+03 0O00E+00 1.37E+07
CE-144 233E+06 953E<05 130E+05 OOOE+00 3B5E+05 OOOE+00 1.34E+08

PR-143 149E+03 556E+02 737E+01 OOOE+00 2G7E+02 OOOE+00 784E+05
ND-147 BBIE+02 907E+02 555E+01 O0O0E+00 A50E+02 O0O0E+00 575E+05

670 M



Number

TMI Radiological Controls
[1:7] Nuclear I Departmental Procedure 6610-PLN-4200.01

Title : Revision No.

Offsite Dose Calculation Manual (ODCM) 3

TABLE 5.4.2
Pathway Dose Factors, Ri

AGE GROUP: CH!LD PATHWAY: GRASS-COW MILK

.NU.CI.JDE T 'ORGAN DOSE FACTORS: v - mrem/year per yCijsec
BONE  LVER T.BODY THYROID ~ KIDNEY  LUNG  Giill_
Ha 0O00E+00 157E+03 157E+03 157E+03 157E+03 1.57E+03 157E+03
C-14 120E+09 230E+08 239E+08 239E+08 239E+08 2.30E+08 2.39E +08
CR51  000E+00 O000E+00 102E+05 S565E+04 154E+04 1.03E+05 540E+06
MN54  000E+00 210E+07 559E+06 OOOE+00 5B9E+06 O.00E+00 1.76E+07
FES5  112E+08 594E+07 1B4E+07 0O0E+00 0OOE+00 3.36E+07 1.10E+07
FES9  120E+08 195E+08 O.70E+07 000E+00 OOOE+00 56SE+07 203 +08
CO-58 0.00E +00 121&007 J.72E+07 0.00E+00 O0DOE+00 0.00E+00 708E1'07
CO-60  000E+00 432E+07 127E+08 0OOE+00 O0.00E+00 O0.00E+00 2.39E+08
NI-63 297E+10 1.595*09 1.01E+-09 O0.00E+00 O0OOCE+00 O0.00E+00 1.07E+08
ZN65  414E+09 110E+10 6B6E+09 O0.00E+00 695E+09 OO0E+00 1.94E+09
RB86  0O0E+00 B.78E+09 540E+09 0OOE+00 O0OCE+00 O0.00E+00 565E+08
SR89  66IE+09 000E+00 1B9E+08 OOOE+00 0O0E+00 0.00E+00 257E+08
SR90  112E411 O0OOE+00 284E+10 0OOE+00 O.0DE+00 O.00E+00 1.51E+09
Y-91 391E+04 000E+00 10SE+03 O000E+00 O0.00E+00 0O00E+00 521E+06
ZR95  384E+03 B43E+02 T5IE+02 0O0E+00 1.21E+03 0O00E+00 B.80E+05
NB95  318E+05 124E+05 BB6E+04 000E+00 116E+05 OOOE+00 229+ 08

AU-103 420E+03 0.00E+00 165E+03 0.00E+00 1.08BE+04 0.00E+00 1.11E+05
RU-106 925E+04 D.00E+0C0 1.15E+04 0.00E+00 1.25E+05 O0.00E+00 144E+06

AG-110M  209E-08 141E+08 1.13E+08 O0.00E+00 263E+08 0.00E+00 1.68E+10
TE-125M 739E+07 200E+07 985E+06 207E+07 O00O0E+00 O000E+00 7.13E+07
TE-127TM 20BE+0B 561E+07 247E+07 498E+07 594E+08 0.00E+00 1.69E+08

TE-120M 272E+08 759E+07 422E+07 B.76E+07 798E+08 O000E+00 3J.31E+08
1131 131E-09 131E+09 746E+08 434E+11 216E+09 000E+00 1.17E+08
1-133 1.72E+07 213E+07 BOS5E+06 395E+09 355E+07 O0.00E+00 8.58E+06

CS-134 227E+10 372E+10 785E+09 OOCE+00 1.15E+10 4.14E+09 201E+08
CS-136 101E+09 279E+09 18B0E+09 O0O0E+00 149E+09 221E+08 9BOE+07
CS-137 323E+10 309E*10 A56E+09 O0.00E+00 1.01E+10 362E+09 193E+08

BA-140 1.18E+08 103E *05 6B86E+06 O.0DE+00 3.35E+04 6.14E+04 596E+07
CE-141 215E+04 109E+04 162E+03 OOOE+00 4.79E+03 O0O0E+00 1.36E+07
CE-144 163E+06 509E+05 B67E+04 DODE+00 28B2E+05 0.00E+00 1.33E+08

PR-143 7.18E+02 2.16E+02 356E+01 0O0CE+00 117E+02 0.00E+00 7.75E+05
ND-147 445E+02 361E+02 279E+01 OOOCE+00 198E+02 0.00E+00 S5.71E+05
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Number
TMI Radiological Controls
[1:7] Nuclear Departmental Procedure 6610-PLN-4200.01
Title Revision No,
Offsite Dose Calculation Manual (ODCM) 3

AGE GROUP: TEEN

TABLE 5.4.3

Pathway Dose Factors, Ri

PATHWAY: GRASS-COW-MILK

NUCLIDE """ TORGAN DOSE FACTORS; m' - mrem/year per uCi/sec

BONE LIVER T.BODY THYROID KlDNEY LUNG Gi-LLI
H-3 000E+00 993E+02 Q93E+02 993E+02 993E+02 993E+02 9.93E+02
C-14 ABGE+08 973E+07 973E+07 973E+07 9.73E+07 9.73E:+07 9.73E+07
CR-51 000E-00 O0O0E+00 499E+04 277E+04 1.09E+04 7.13E+04 BJI9E+06
MN-54 0O00E+00 140E+07 278E+06 000E+00 4.19E+06 0.0CE+00 288E+07
FE-55 446E+07 3.16E+07 7.37E+06 OO0O0E+00 O0.00E+00 201E+07 137E+07
FE-59 5.19E+07 121E+0B 468E+:07 0O00E+00 0O00E+00 3.82E+07 2B6E+08
CO-58 000E+00 794E+06 183E+07 O0.00E+00 O0OOE+00 0.00E+00 1.10E+08
CO-60 0.00E+D0 27BE+D7 627E+07 000E+00 0.00E+00 O000E+00 362E+08
NI-63 1.1BE+10 B.36E+08 401E+08 0.00E+00 0.00E+00 0.00E+00 1.33E+08
ZN-65 211E+09 7.32E+09 342E+09 0.00E +00 469E+09 000E+00 3.10E+09
RB-86 DOOE+00 473E+09 222E+09 000E+00 0.00E+00 0.00E+00 7.00E+08
SR-89 268E+09 000E+00 7.67E+07 0.00E+00 0.00E+00 0.00E+00 3.19E+08
SR-90 662E+10 000E+00 1.63E+10 0.00E+00 000E+00 OOOE+00 1.86E+09
Y-91 158E+04 O000E+00 424E+02 0O00E+00 O0.00E+00 OO0E+00 G.48E+06
ZR-95 165€+03 521E+02 358E+02 0.00E+00 7.65E+02 D.00E+00 1 20E+06
NB.95 1.41E+05 7.82E+04 4.30E+04 O000E:00 758E+04 O0OOE+00 3.34E+08
RU-103 181E+03 O0O00E+00 7.75E+02 00OE+00 639E+03 O000E+00 1.51E+05
RU-106 3.75E‘04 000E+00 473E+03 0.00E+00 7.24E+04 0.00E+00 1.80E +06
AG-110M  OGAE+07 G12E+07 555E+07 000E+00 1.74E+08 0.00E+00 2.56E+10
TE-125M  301E+07 10BE+07 402E+06 BA4DE+06 O0OOE:00 O0OOE+00 BB87E+07
TE-127M  BASE+07 3.00E+07 1.00E+07 201E+07 342E+08 O0O00E+00 2.11E+08
TE-129M  110E+08 A4.09E+07 1.74E+07 356E+07 461E+08 O000E+00 4.14E+08
1131 538E+08 753E+08 405E-08 220E+11  130E+09 O0.00E+00 1.49E+08
1-133 708E+06 120E+07 366E+06 168E+09 2.11E+07 0.00E+00 909E+06
CS5-134 QRIE+09 231E+10 1.07E+10 OODE+00 735E+09 2B1E+09 28BE+08
CS-136 449E+08 1.77E+09 1.19E+09 OO0E+00 963E+08 152E+08 1.42E+08
CS-137 134E+10 178E+10 621E+09 O0OODE-<00 606E+09 236E+09 254E+08
BA-140 487E+07 S597E+04 314E+06 ODOE+00 202E+04 401E+04 751E+07
CE-141 8B9E+03 594E+03 682E+02 OO0E+00 2B80E+03 O0O00E+00 1.70E+07
CE-144 650E+05 273E+05 354E:04 O0O00E+00 163E+05 O0O00E+00 1.66E+08
PR-143 290E+02 1.16E+02 144E:01 O0.00E+00 6.73E+01 O000E+00 955E+05
ND-147 181E+02 197E+02 1.18E+01 0O0CE+«00 1.16E402 O000E+0D0 7.12E+405
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[{d7] Nuclear

TMI Radiological Controls
Departmental Procedure

Number

6610-PLN-4200.01

Title

Revision No.

Offsite Dose Calculation Manual (ODCM)

AGE GROUP: ADULT

TABLE 5.4.4

Pathway Dose Factors, Ri

BONE

H-3 0.00E + 00
C-14 2.63E+08
CR-51 0.00E +00
MN-54 0.00E + 00
FE-55 251E+07
FE-59 297E+07
CO0-58 0.00E +00
CO-60 0.00E + 00
163 6.72E+09
ZN 65 1.37E+09
RB-86 0.00E + 00
SR-89 1.45E+09
SR-90 467E+10
Y-91 8.57E+03
ZR 95 941E+02
NB-95 8.24E+04

RU-103 1.02E+03
RU-106 2.04E+04

AG-110M 581E +07
TE-126M 1.63E+07
TE-127M 4.57E+07

TE-129M 6.01E+07
1-131 2 96E : 08
1-133 3 B7E +06

7.62E +02
526E+07

B8.40E+06
1.73E +07
697E+07

4.71E+06
1.64E+07
465E+08

4.36E+09
259E +09

0.00E +00

4 58E +04
0.00E +00

538E+07
589E + 06
1.63E - 07

224E+07

423E+08
6.73E + 06

7.62E +02
5.26E+07
2.B5E+04

4.04E + 06
267E+07

1.05E+07
361E+07
2.25E+08

1.97E+09
1.21E+09
4.16E+07

1.15E+10
2.29E + 02
2.04E + 02

2.46E+04
4 38E +02
2.58E +03

3.19E+07
2.1BE +06
557E+06

951E+06
242E+08
205E + 06

7.62E + 02
5.26E +07
1.70E+ 04

0.00E +00
0.00E + 00
0.00E + 00

PATHWAY: GRASS-COW-MILK

7. SZE +02
5.26E+07
6.28E +03

2.50E+06
0.00E +00

7.62E+02
5.26E+07
3.78E+04

0.00E +00
9.66E +06
1. 95E +07

7.62E+02
5.26E+07
717E+06

2.57E+07
9.93E +06
2.32E+08

0. ODE +00
0.00E +00
0.00E +00

954E +07
3.08E +08
9.7ME+07

0.00E+00
0.00E+00
0.00E +00

2.74E+09
5.10E+08
2.32E+08

0.00E +00
4.74E+02

0.00E + 00
0.00E +00
0.00E +00

1.3-SE+09
4.72E+06
957E+05

4.89E + 06
1.17E+07

2.06E +07
1.39E+ 11
9.88E « 08

4.53E +04
3.88E +03
3.93E+04

0.00E + 00
0.00E + 00
0.00E + 00

2. 7BE+OB
1.19E +05
1 32E+06

6.61E+07
1.86E +08

0.00E + 00
0.00E +00
0.00E +00

2. 1QE+|0
6.49E +07
1. 535¢OB

251E+08
7.25E+08
1.17E + 07

0.00E+00
0.00E + 00
0.00E + 00

302E+08
1.12E+08

CS-124 564E+09
CS-136 2.6JE+08
CS-137 737E+09

1.34E+10
1.04E + 09
1.01E+10

1.10E+10
7.48E + 08
6 60E+09

371E+02
1.92E+04

1.44E+09
7.92E+07
1.14E+09

2.35E+08
1.18E+08
195E008

1.15E+04
1.52E+03
B.85E +04

1.94E+04
0.00E + 00
0.00E +00

1.25E+07
1.21E+08

BA-140 2 69E + 07
CE-141 484E+03
CE-144 3.57E+05
PR-143 1.57E + 02

6 32E +01
1.09E +02

3 65E +01
6.35E + 01

6.90E +05
522E+05
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[1d7] Nuclear

TM! Radiological Controls
Departmental Procedure

Number

6610-PLN-4200.01

Title

Offsite Dose Calculation Manual (ODCM)

3

AGE GROUP: INFANT

Pathway Dose Factors, Ri

TABLE 5.5.1

PATHWAY: GRASS-GOAT-MILK

ORGAN DOSE FACTORS; m’ - mrem/year per pCi/sec

------ - —— - — - —

LIVER

4.86E +03
5.00E+08

4.86E+03
500E+08

3.0JE+05
201E+06

THYROID

4 86E+03
5.00E+08
1.26E +04

KIDNEY

4 BGE +03
5.00E+08

LUNG

4B4E+07.

AG-110M
TE-125M
TE-127M

667E+08
0.00E + 00
265E+10

255E+1
8 80E+03
817E+02

7.13E+04
1.04E+03
228E+04

4.63E+07
1.81E+07
506E +07

G.69E +07
3.27E+09
4.36E + 07

291E+06
1.06E+07
259E+08

2.29E + 09
267E+09

3.38E +07
6.05E+ 06

229E+07
385E+09
6 35E +07

7.26E + 06
2.50E+07
1.4GE + 08

6.50E+10
2.34E+02
1.41E+02

1.70E + 04
3.4BE +02
285E+03

2.24E407
2.45E+06
6.12E+06

1.03E+07
1.69E+09

0.00E + 00

1.11E+09
0.00E+00

2.52E+07
1.29E +07

6.83E+07
5.44E+08

2.10E+04
2.17E+03
2.70E+04

3.19E+09
6.31E+05

2.48E+07
1.27E+ 04
1.73E+05

0.00E-+00
1.24E+08

1.75E+09
B62E+06
2.04E+07

3.99E+07
1.37E+08
1.07E+07

1.08E + 11
594E + 09
1.54E+ 11

204E+ 1N
1.75E+10
181E+ 11

2.06E+10
6 52E+09
1.2B8E+10

526E+10
6 96E <09
4.85E+10

215E+10
1.42E+09
1.96E + 10

5.55E+08
2.65E+08
565E+08

521E+03
2.79E+05

3.74E + 02
1.56E + 04

9.79E+ 02

1.78E+04
0.00E+00

713E+06
1.64E + 06
1.60E + 07

1.78E + 02
1 06E + 02

6.66E + 01
1.09E + 02

248E+01
4.19E+ 01

Q40E+04
6 89E + 04

tibe T



Number
TMI Radiological Controls
[1d7] Nuclear Departmental Procedure 6610-PLN-4200.01
Title Ravision No.
Oftsite Dose Calculation Manua! (ODCM) 3

TABLE 5.5.2

Pathway Dose Factors, Ri

AGE GROUP: CHILD PATHWAY: GRASS-GOAT-MILK

NUCUDE """" “ORGAN DOSE FACTORS; m' - mrem/year per yCi/sec

BONE LIVER T.BODY THYROID KIDNEY LUNG Gl-LLI
H-3 0.00E+00 320E+03 320E+03 3.20E+03 J320E+03 3.20E+03 3.20E+03
C-14 1.20E+09 239E+08 239E+08 239E+08 239E+08B 239E+08 2.39E+08
CR-51 0.00E+00 OOOE+00 122E+04 678E+03 1B85E+03 1.24E+04 G6GA4BE+05
MN-54 O0OE+«DD 252E+06 6.71E+05 O000E+00 7.06E+05 O0O0E+00 211E+06
FE-55 145E+06 7.71E+05 239E+05 O000E+00 O.00E+00 436E+05 1.43E+05
FE-59 156E+06 253E+06 126E+06 OO00E+00 OOOE+00 734E+05 2.64E+06
C0O-58 000E+00 14GE+06 4.46E+06 O0.00E+00 OOOE+00 O000E:D0 B8.49E+06
CO-60 000E«00 518BE+06 153E+07 O00OCE+00 O.00E+00 O0OOE+00 2B87E+07
NI-63 356E+09 191E+08 121E+08 O0OO0E+00 O000E+00 OOQE+00 1.28E+07
ZN-65 496E+08 132E+09 B822E+08 O0OO0E+00 B833E+08 O000E+00 232E+08
RB-86 DOOE+00 105E+09 647E+08 O0.00E+00 O0.00E+00 O0.00E+00 6.77E+07
SR-89 139E+10 O0O00E+00 397E+08 O0OO0E+00 O.00E+00 OOOE+00 539E+08
SR-90 235E+11 O0O00E+00 595E+10 O0O00E+00 O0.00E+00 O0.00E+00 3J.16E+09
Y-91 469E+03 OOOE+00 125E+02 OO00OE+00 0NOOE+00 O0O0E+00 6.24E+05
ZR-95 460E+02 101E+02 900E+01 O0OOE+00 145E+02 O0O00E+00 1.05E+05
NB.-G5 382E+04 149E+04 106E+04 O00O0E+00 140E+04 OO0E+00 2.75E+07
RU-103 514E+02 O0O00E+00 198E+02 OOOE+00 129E+03 OOOE+00 1.33E+04
RU-106 1.11E+04 OOOE+00 138E+03 OO0E+CO 150E+04 O0.00E+00 1.73E+05
AG-110M 251E+0” 169E+07 135E+07 O0.00E+00 3.15E+07 000E+00 2.01E:+09
TE-125M BBGE+06 240E+06 1.1BE+06 249E+06 O0.00E+00 O0OOE+00 B55E+06
TE-127TM 250E+07 672E+06 296E+06 597E+06 7.12E+07 0.00E+00 202E+07
TE-129M 326E+07 9.10E+06 506E+06 105E+07 956E+07 O0O00E+00 397E+07
1-131 157E+09 157E+09 B895E+08 521E+11 258E+09 O0.00E+00 1.40E+08
1-133 206E+07 255E+07 966E:06 474E+09 425E+07 0.00E+00 1.03E+07
CS5-134 GBOE+10 1.12E+11 235E+10 O0.00E+00 346E+10 124E+10 6.01E+08
CS-136 JO4E+09 B36E+09 S41E+09 OOCOE+00 445E+09 664E+08 2.94E+08
CS137 968E+10 926E+10 137E+10 OODE+00 302E+10 1.09E+10 580E+08
BA-140 141E+<07 124E:04 B23E+05 O0O0E+00 402E:03 737E+03 7.15E+06
CE-141 263E¢03 131E+03 195E+02 OOOE+00 574E+02 OOOE+00 1.63E+06
CE-144 195€+05 611E+04 104E+04 OOCE+00 33BE+04 O0O00E+00 1.59E+07
PR-143 BBGIE+01 259E+01 427E+00 OOOE+00 140E+01 O0.00E+00 9.29E+04
ND-147 534E+01 433E+01 335E+00 OOOE+00 237E+01 O0O00E+00 G6BSE+04

720
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Number
TMI Radiological Controls
m "uclear Deparimental Procedure 6610-PLN-4200.01
Titie Revision Mo
Offsite Dose Calculation Manual (ODCM) 3
TABLE 5.5.3

Pathway Dose Factors, Ri

AGE GROUP: TEEN PATHWAY: GRASS-GOAT-MILK

;!:JC;IDE 77777 TORGAN DOSE FACTORS mi - mrem/year per yCifsec B

BONE  LIVER TBODY THYROID KIDNEY  LUNG  GILU
H3 000E+00 204E+03 204E+03 204E+03 204E+03 204E+03 204E+03
C-14 4B6E+08 O72E+07 972E+07 9.72E+07 972E+07 972E+07 972E+07
CR-51 0O00E+00 O0OOE+00 599E+03 333E+03 131E+03 BSSE+03 1.01E+06
MN-54  OO0E+00 168E+06 3.34E+05 O0O0E+00 502E+05 0.00E+00 34SE+06
FE-55 579E+05 4.11E+05 958E+04 O0OOE+00 0.00E+00 261E+05 1.78E+05
FE59  674E/05 157E+06 GOBE+05 O0OOE+00 O0OOE+00 4.96E+05 3.72E+06
CO-58  0OOE+00 OS3E+05 220E+06 OOOE+00 O0OOE+00 O0OOE+00 1.31E+07
CO-60  OOOE+00 334E+06 7.52E+06 OOOE+00 0.00E+00 O0OOE+00 4.35E+07
NI-63 142E409 100E+08 4B81E+07 O0O00E+00 O00O0E+00 0.00E+00 1.60E+07
ZNG5  25)E.08 B78E+08 A4.10E<0B 0.00E+00 562E+08 0.00E+00 3.72E+08
RB-85  O0OOE+00 S567E+08 267E+08 0O0E+00 0OOE+00 O0.O0E+00 B8.40E+07
SRB9  562E+09 0O0E+00 161E+08 O0O00E+00 0OOE+00 0.00E+00 6.69E+08
SR-90 139E+11 0OOE+00 343E+10 0O0E+00 OOOE+00 OOOE+00 3.90E+09
Y.91 190E+03 000E+00 SO09E+01 O0OOE+00 O0OOE+00 O0OOE+00 7.78E+05
ZR-95 198E+02 625E+01 430E+01 O0OOE+00 9.18E+01 000E+00 1.44E+05
NB95  169E+04 93BE+03 516E+03 O0O00E+00 909E+03 0.00E+00 401E+07

RU-103 217E+02 OOUOE+00 929E+01 0.00E+00 766E+02 000E+00 1.82E+04
RU-106 450E+03 O0OOE+00 568E+02 000E+00 BG9E+03 0.00E+00 2.16E+05

AG-110M 1.16E+07 1.09E+07 665E+06 O0O0E+00 209E+07 0.00E+00 3.07E+09
TE-125M 361E+06 130E:06 482E+05 101E+06 O0O00E+00 O0O0CE+00 1.06E+07
TE-127TM 1.01E+07 359E+06 120E+06 241E+06 4.11E+07 O0.00E+00 252E+07

- — - — 1 T o ] — o - -

TE-129M 132E+07 A490E+06 209E+06 4.26E+06 553E+07 0O0E+00 4.96E+07
1-131 G645E+08 903E+08 485E+08 264E+11 156E+09 0O00E+00 1.79E+08
1-133 B49E+06 144E+07 440E+06 201E+09 253E+07 O0OOE+00 1.09E+07

CS-134 295E+10 693E+10 3.22E+10 000E+00 220E+10 B41E+09 B.GZ.EQ-DG
CS-136 1.35E+09 530E+09 356C+09 O000E+00 2B9E+09 455E+08 427E+08
CS-137 402E+10 534E+10 186E+10 O0O00E+00 182E+10 707E+09 7.60E+08

o 7 o o — o o o —— = e e

BA-140 5B4E+06 7.16E+03 3.76E+05 O0O0E+00 243E+03 481E+03 9.01E+06
CE-141 107E+03 7.12E+02 B.1BE+01 0O00E+00 335E+02 0.00E+00 204E+06
CE-144 790E«04 327E<04 425E+03 O0O00E+00 195E+04 O0O00E+00 199E+07

e e . — o  — — T — . —

PR-143 348E+01 139E+01 1.73E+00 OOOE+00 BOBE+00 OOOE+00 1.15E+05
ND-147 21BE+01 237E+01 142E+00 OO0E+00 139E+01 OOOE+00 BS4E+04
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: : Number
TMI Radiological Controls
EE “uclear Departmental Procedure 6610-PLN-4200.01
Tie Ravision No,
Offsite Dose Calculation Manual (ODCM) 3
TABLE 5.5.4

Pathway Dose Factors, Ri

AGE GROUP: ADULT  PATHWAY: GRASS-GOAT- MlLK

T T T T T T ORGAN DOSE FACTORS: m - mrem/yearperpcvsec
T 8 ] et Rk R b et S s St b ebdd ) oo g -
BONE LVER T.BODY THYROID KIDNEY  LUNG GI-LLI
H-3 000E+00 156E+03 156E+03 156E+03 156E+03 1.56E+03 1.56E+03
C-14 264E+0B S527E+07 527E+07 527E+07 S27E+07 5.27E+07 S5.27E+07
CR-51 000E+00 O0O0OE+00 3.43E+03 20SE+03 7.56E+02 4.5SE+03 B8.63E+05
MN-54 000E+00 101E+06 193E+05 O0OOE+00 301E+05 O0.00E+00 3.10E+06
FE-55 327E+05 226E+05 526E+04 O0OOE+00 OOOE+00 126E+05 1.30E+05
FE-59 3B7E+05 O09E+05 348E+05 O0OOE+00 O0OOE+00 254E+05 3.03E+06
cos8 000E-00 S66E+05 127E+06 OOOE+00 O0OOE+00 O000E+00 1.15E+07
C0-60 000E+00 197E+06 4.35E+06 000E+00 0O00E+00 O0.0CE+00 3.70E+07
NI-63 BOBE+08 S560E:07 2.71E+07 O0QOE+00 0.00E+00 O000E+00 1.17E+07
ZN65 165E+0B 524E+08 237E+08 0OOE+00 351E+08 O0OOE+00 3.30E+08
RB-86 0O00E+00 3.12E+08 145E+08 0ODE+00 000E+00 O0.00E+00 6.14E+07
SR-89 305E+09 000E+00 B.76E+07 O0OOE+00 O0.00E+00 O0O00E+00 4.89E +08
SR-90 9B4E+10 O0OOE+00 241E+10 O0OOE+00 OOOE+00 O0.00E+00 284E+09
Y.91 103E+03 0.00E+00 276E+01 0O0OE+00 O0OOE+00 O0OOE+00 5.68E+05
ZR-95 1.13E+02 363E+01 246E+01 O0O00E+00 570E+01 0.O00E+00 1.15E+05
NB-95 992E+03 552E+03 297E+03 O0.00E+00 545E+03 O0.00E+00 J.35E+07

RU-103 1.22E+02 O00OE+00 527E+01 OOOE+00 467E+02 0.00E+00 1.43E+04
RU-106 245E+03 O0ODE+00 3.10E+02 OOOE+00 4.73E+03 0.00E+00 159E+05

o e e S -

AG-110M  699E+06 647E+06 3B4E+06 O0OO00E:00 1.27E+07 O0.00E+00 264E+09
TE-125M 1.96E+06 7.09E:05 262E+05 589E+05 796E+06 O0.00E+00 7.81E+06
TE-127M 550E+06 197E+06 6.70E+05 141E+06 2.23E+07 0.00E+00 1.B4E+07

TE-120M 723E+06 270E+06 1.14E+06 24BE+06 302E+07 0O00E+00 364E+07
1-131 J56E-08 509E+08 292E+08 167E+11 B73E+08 0.00E+00 1.34E+08
1-133 465E+-06 BI10E+06 247E+06 1.19E+09 141E+07 0.00E+00 7.2BE+06

CS-134 1.70E+10 404E+10 330E+10 O0O0E+00 131E+10 4.34E+09 7.07E+08
CS§-136 792E+08 313E+09 225E+09 OOOE+00 1.74E+09 238E+08 355E+08
CS-137 222E+10 J03E+10 199E+10 000E+00 1.03E+10 3.42E+09 587E+08

BA-140  324E+06 AO7E+03 212E+05 OOOE+00 138E+03 233E+03 G67E+06
CE-141  582E+02 394E+02 447E+01 O0O00E:00 183E+02 O0O0E+00 151E+06
CE-144 430E+04 1BOE+04 231E+03 OOOE+D0 107E+04 O0OOOE+00 145E+07

PR-143 1%0E+01 760E+00 940001 O0O00E+00 439E+00 O000E+00 B30E+04
ND-147 113E+01 131E+01  782e-01 OO0CE+00 765E+00 OOOE+00 6.28E+04
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3 Number
TMI Radiological Controls
m "uclear Departmental Procedure 6610-PLN-4200.01
Title : Revision No.
Oftfsite Dose Calculation Manual (ODCM) 3
TABLE 5.6.1

Pathway Dose Factors, Ri

AGE GROUP: INFANT  PATHWAY: GRASS-COW-MEAT

T T ORGAN DOSE FACTORS: mi' - mrem/year per pCi/sec
NUCLIDE |f-m=nmszmmmme e mm e e oo e o - ----

BONE  UVER TBODY THYROID KIDNEY  LUNG  GILU
H3 000E+00 O0OOE+00 O0OOE+00 O0OOE+00 O0.00E+00 0O0OE+00 0.00E+00
C-14 0.00E+00 0.00E+00 0.00E+00 O0OOE+00 O0.00E+00 O0O00E+00 O0.00E+00
CR-51 0.00E+00 0.00E+00 O0.00E+00 O0OOE:00 O0.O00E+00 O0OOE:+00 0.00E+00
MN-54 0.00E+00 0O0E+00 O000E+00 O0O0E+00 O0.00E+00 O0.00E+00 0.00E+00
FE-55 0.00E+00 0OOE+00 0.00E+00 O0OOE+00 O0.00E+00 000E+00 0.00E+00
FE-59 000E+00 0.00E+00 OODE+00 O0.00E+00 0.00E+00 0.00E+00 O0.00E+00
C0-58 000E+00 O0OOE+00 O0OCE+00 O0OOE+00 O0OOE+00 0O0OE+00 0.00E+00
CO-60 0.00E+00 000E+00 000E+00 O00OE+00 O0.O00E+00 OOOE+00 0.00E+00
NI-63 0.00E+00 000E+00 000E+00 O0O0E+00 O0OOE+00 0O00E+00 0.00E+00
ZN-65 000E+00 0OOE+00 O0OOE+00 O0OOE+00 O0.00E+00 O0OOE+00 0.00E+00
RB.-86 000E+00 000E+00 O0QOE+00 O0COE+00 O.00E+00 O0.00E+00 0.00E+00
SR-89 0.00E+00 000E+00 O0OOE+00 O0OOE+00 O0.00E+00 0.00E+00 0.00E+00
SR-90 000E+00 0O00E:00 O0COE+00 O0OOE+00 O.00E+00 OOOE+00 0.00E+00
Y-91 0.00E+00 0.00E+00 0.00E+00 O00OE+00 O0.00E+00 000E+00 0.00E+00
ZR-95 000E+0D0 OO0E+00 OOOE+00 O0OOE+00 OOOE+00 OOOE+00 0.00E+00
NB-95 0.00E+00 000E+00 000E+00 0.0CE+00 0OOE+00 O0OOE+00 0.00E+00

RU-103 0.00E+00 000E+00 O0OOE+00 O0.00E+00 O0OOE+00 00CE+00 0.00E+00

AG-110M  0.00E+00 000E+00 0.00E+00 O0O0OCE+00 O0.00E+00 00CE+00 0.00E+00
TE-125M 0.00E+00 O0OOE+00 O0O0OE+00 O000E+00 0.00E+00 O000E+00 O0OOE+00
TE-127M 0.00E+00 O0O00E+00 00OCE+00 OCOE+00 O000E+00 O00CE+00 0.00E+00

TE-129M 000E+00 O0OOE+00 O0.00E+00 O0.00E+00 O0.00E+00 000E+00 O0.00E+00
1-131 000E+00 O0OOE+00 OOOE+00 OOCE+00 OOOE+00 O0OCE+00 OOOE+00

CS-134 0O00E+00 O000E+00 0O00E+00 O0.00E+00 O0O00E+00 O0OC0E+00 O0.00E+00
CS-136 0.00E+00 O0OOE+00 O0.00E+CO OOOE+00 0.00E+00 0O0CE+00 0.00E+00
CS-137 000E+00 OOOE+00 OOOCE+00 OOOE+00 O.00E+00 O0OOE+00 O0O00E+00

BA-140 000E+00 OOOE+00 O0OOE+00 OOOCE+00 OOOE+00 O000E+00 O000E+00
CE-11 000E+00 OOOE+00 O0.00E+00 O0.00E+00 O0.00E+00 O0.00E+00 O0.00E+00
CE-144 00CE+00 OO0OE+00 OOOE+00 OOOE+00 O.O0E+00 OOCE+00 O000E+00
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[17] Nuclear

TMI Radiological Controls
Departmental Procedure

Number

6610-PLN-4200.01

Title

Offsite Dose Calculation Manual (ODCM)

Ravision No.

AGE GROUP: CHILD

TABLE 5.6.2

Pathway Dose Factors, Ri

PATHWAY: GRASS COW-MEAT

234E+02
767E+07

2.34E+ 02
767E+07
8.76E+03

2 J4E+02
7.67E+07

2.34E+02
7.67E+07

2.34E+02
7.67E+07

B8.90E +03"

2.13E+06
752E+07

2.25E+06
0 00E +00

0.00E +00
1.37E+08
1.77E+08

2.34E+02
7.67E+07
4.66E +05

4.49E+07
6.35E + 08

o — o —— " T " —

0.00E +00

1.64E+07
6.93E+07

5.03E+07
2.04E+08
9.91E+08

6.22E+08
3.54E +08
1.38E+07

0.00E +00
0.00E +00
0.00E+00

9.58E +07
3.B4E+08
IOSE+OB

6.31E+08
0.00E +00

0.00E+00
0.00E +00

1 76E+08
AT1E+07
1.87E+07

o o o — o ] —

1.04E+10
1.80E + 06

4.82E+04

0.00E+00

0.00E +00
0.00E +00

2.40E + 08
6.11E+08

o —— T - — o —

1.55E - 08
4 44E+09

1.21E+06
0.00E + 00

8.63E + 05
5.96E + 07

1.13E+06
3.90E +08

0.00E +00
0.00E +00

223E+09
401E+09
691E+10

AG-110M
TE-125M
TE-127M

TE-129M
1-131

569E+08
1.78E + 09

1.79E +09
1.66E - 07

923E+08
163E+07
133E-09

44ZE+07
222E+04

567E+06
1.54E + 08
4.78E+08

1.51E+09
4 48E «+ Q7
1.2BE+09
367E+04
1.11E+04
7.26E + 05

4.53E +06
7.59E +07
2.11E+08

2.78E+08
9.48E + 06

3.19E+08
2.90E+07
1.89E + 08

1 65E+03
1.24E + 05

5.77E+08
552E+09
1.31E +02

1.06E+07
0.00E +00
5.06E +09

0.00E+00
0.00E+00
0.00E+00

6.74E+08
5.49E+08
1.44E+09

5.26E+09
2.74E+07

0.00E+00
0.00E+00
0.00E + 00

2.18E+0§-
1.48E +06
2.85e-01

4 69E +08
2 39E+07
4.16E+08

I.B-BEtOB
3.56E +06
1.50E+08

8.16E +06
1.57E + 06

1.26E +04
4.B6E+03
4.02E+05

231E+04
0.00E+00
0.00E +00

2 24E+07
1.38E+07
1.89E + 08 .

333E+04
1.17E + 04

1.00E + 04
9 48E +03

0.00E+00
0.00E + 00

360E+07
150E*07

716G

it



':

[1d™] Nuclear

TMI Radiological Controls
Depantmental Procedure

Number

6610-PLN-4200.01

Tile

Revision No.

3

Offsite Dose Calculation Manual (ODCM)

AGE GROUP: TEEN

Pathway Dose Factors, Ri

TABLE 5.6.3

PATHWAY: GRASS-COW-MEAT

- — T — 0 - S

2.04E+08

B.04E-09
9.54E +05

1.93E +02
4.0BE+07

1.93E +02
4.08E+07

1.93E +02
4.08E +07
313E+03

1.93E+02

4,08E+07
1.23E+03

1.93E+02
4 08E+07
B8.03E+03

1.93E+02
4.08E+07
9.46E + 05

3.24E+07
1.31E+08
5.15E+08

4,05E +08
1.91E+08

0.00E+00
1.07E+08

1.44E407
7.31E+07
1.17E+09

AG-110M
TE-125M
TE-127M

TE-129M
I-131

1.79E + 06
8.56E + 07

3.03E+08
941E+08

9 49E + 08
B893E+06

239E+07
1.1BE +04

¢ J5E+05
(.0CE +00

4.78E +« 06
1.09E +08
3.34E+08

1.23E+09
37NE+07

293E+04
78B7E+03

291E+06
4.05E+07
1.12E+08

1.50E +08
6.72E + 06

5.71E+08
2.49E+07

9.64E +05
3.02E+08
4 54E+09

1.13E + 11

8.46E + 07
2.24E+ 08

0.00E+00
381E+09

1.34E+09
894E+08
2.35E+09

3.06E +08
3.65E+09

397E+09
2.15E+07

356E+09
2.47E+06
3.95e-01

9.94E+03
3.7ME+03
3.03E+05

1.97E+04
0.00E+00

1.53E +07
2.99E + 06
1.37E+07

3.69E+07
2.25E+07

7.03E+03
6.78E +03

8.76E + 02
4.06E +02

5.79E+07
2.44E+07

770
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Number
: TMI Radiological Controls
EEE] Nuclear | Departmental Procedure 6610-PLN-4200.01
Title 3 Revision No.
Offsite Dose Calculation Manual (ODCM) 3
TABLE 5.6.4

Pathway Dose Factors, Ri

AGE GROUP: ADULT  PATHWAY: GRASS-COW-MEAT

NUC;I-DE- T ORGAN DOSE FACTORS; m’ - mrem/year per yCi/sec

BONE  LVER TBODY THYROID KIDNEY  LUNG  GHLU
H-3 000E+00 324E+02 324E+02 324E+02 324E+02 324E+02 3.24E+02
C-14 242E+08 48IE+07 483E+07 4.8IE+07 4.BIE+07 483E+07 4.83E+07
CR51 000E+00 0O0E+00 7.04E<03 421E+03 155E+03 935E+03 1.77E+06
MN53  0O0OE+00 O91BE+06 1.756+06 O0OOE+00 273E+06 O0.00E+00 281E+07
FE-55 293E+08 203E+08 473E+07 O000E+00 O0OOE+00 1.13E+08 1.16E+08
FE-59 266E+08 625E+08 239E+08 O0OOE+00 O0OOE+00 1.75E+08  208E+09
COS8  O0OCE+00 182E+07 409E+07 OOOE+00 O0OOE+00 OOOE+00 3.70E+08
CO60  000E+00 7.52E+07 1.66E+08 O0OOE+00 O0OOE+00 O0.00E+00 1.41E+09
NI-63 189E+10 131E+09 63IE+08 0O0E+00 O0OOE+00 000E+00 2.73E+08
ZN65  356E+08 113E<09 512E+08 OOOE+00 7.57E+08 OOOE+00 7.13E +08
RB-86  GOOE+00 A4B7E+08 227E+08 O0O00E+00 O0OOE+00 O0.00E+00 950E+07
SRE)  302E+08 0O0E+00 BGGE+06 O0O0E+00 O00OE+00 0O0E+00 484E+07
SR-90 124E+10 0OOE+00 305E+09 OOOE+00 O0OOE-00 OOOE+00 3.60E+08
Y-91 113E+06 000E+00 303E+04 O0O0E+00 OOCE+00 O0OOE+00 624E+08
2R .95 187E+06 GOIE+05 407E+05 0O00E+00 943E+05 0O0E+00 190E+09.
NB-95 230E+06 128E+06 687E+05 O000E+00 1.26E+06 0.00E+00 7755*09

RU-103 105E+08 O0O00E+00 453E+07 O0O00E+00 4.02E+08 O0.00E+D0 1.23E+10
RU-106 2B0E+09 O000E+00 354E+08 OO0E+00 541E+09 O0.00E+00 1.81E+11

e T  —  — " — - - -

AG-110M G68E+06 6.1BE+06 367E+06 O0.00E+00 1.22E+07 O0.00E+00 252E+09
TE-125M 359E+08 1.30E+08 48B1E+07 1.08E+08 1.46E+09 0.00E+00 1.43E+09
TE-127TM 112E+09 399E+08 136E+08 285E+08 453E+09 O0O00E+00 3.74E+09

TE-129M 113E+09 423E+08 1.79E+08 J3BI9E+08 4.73E+09 0.00E+00 571E+09
1131 108E+07 154E+07 BB82E+06 504E+09 264E+07 O0O00E+00 4.06E+06
1-133 3.68e-01 6.41e-01 1.95e01 942E+01 1.12E+00 0.00E+00 5.76e-01

CS-134 GS5B8E+0B 157E+09 1.28E+09 0.00E+00 S507E+08 1.68E+08 2.74E+07
CS-136 121E+07 A78E+07 344E+07 O00O0E+00 266E+07 365E+06 5.43E+06
CS-137 B72E+08 1.19E+09 782E+08 O0O00E+00 4.05E:08 135E+08 2.31E+07

BA-140 290E+07 364E+04 190E+06 O0OOE+00 124E-04 208BE+04 596E+07
CE-141 141E+04 951E+«0? 10BE+03 O0O00E:00 442E+03 000E+00 364E+07
CE-144 146E+06 6.10E+05 7B3E+04 O0O0DE+00 362E+05 O.00E+00 493E+08

- — - — i — 1 — ] — ] —

PR-143 209E+04 BA40E+03 104E+03 O0OCE+00 485E+03 O0O00E+00 9.17E+07
ND-147 7OBE+03 B1BE+03 490E+02 0O00E+00 478E+03 O0O0CE+00 3.93E+07

780 e



Number
TMI Radiological Controls
[4d7] Nuclear Departmental Procedure 6610-PLN-4200.01
Title Revision No.
Offsite Dose Calculation Manual (ODCM) 3
TABLE 5.7.1

Pathway Dose Factors, Ri

AGE GROUP: INFANT  PATHWAY: VEGETATION

NUCLIDE """"""""" ORGAN DOSE FACTORS; m’ - mrem/year per uCi/sec S

BONE  LIVER TBODY THYROID KIDNEY  LUNG  GI-LU
H-3 000E+00 0.0CE+00 O0OOE+00 0OOE+00 0.00E+00 O0OOE+00 0.00E+00
C-14 COOE+00 000E+00 0O0E+00 O000E+00 O0.00E+00 00OE+00 0.00E+00
CR-51 000E+00 O00Q0E+00 OCOE+00 OQOOE+00 O0.00E+00 O0.00E+00 0.00E+00
MN54  O0OOE+00 0OOE+00 0OOE+00 O0OOE+00 O0OOE+00 0OOE+00 0.00E+00
FES5  0O00E+00 O0OOE+00 000E+00 0.00E+00 O0OOE+00 OOOE+00 0.00E+00
FES9  0O0E+00 OOOE+00 000E+00 O0ODE+00 O0OOE+00 0OOE+00 000E+00
CO58  O0OOE+00 OOOE+00 O0OOE+00 O0OCE+00 000E+00 0O0E+00 0.00E+00
CO60  0O0E+00 OOOE+00 O0OOE+00 OOOE+00 O0OOE+00 000E+00 0.00E+00
NI-63 000E+00 0.00E+00 000E+00 O0OOE+00 0OOE+00 O0OOE+00 0.00E+00
ZN65  OOOE«00 0OOE+00 O0OOE+00 OOOE+00 O0OOE+00 O0O00E+00 0.00E+00
RB-86  0O00E+00 O0OOE+00 000E+00 O0.00E+00 0.00E+00 0OOE+00 0.00E+00
SR8I  000E+00 O0OOE+00 O0OOE+00 O0O00E+00 O0OOE+00 0.00E+00 0.00E+00
SR90  O0OOE+00 O0OOE+00 O0OOE+00 O0OCE+00 O0O0E+00 0OOE+00 0.00E+00
Y-91 000E+00 0OOE+00 00OE+00 0.00E+00 0.00E+00 0OOE+00 0.00E+00
ZR95  OOOE+00 0OOE+00 O0O00E+00 0OOE+00 0.00E+00 0.00E+00 0.00E +00
NB95  OO0E+00 OOOE+00 O0OOE+00 00~ <00 0O0E+00 0OOE+00 0.00E+00

AG-110M  O0O00E+00 0.00E+00 O0.00E+00 O.O00E+00 000E+00 0O00E+00 O0.00E+00
TE-125M 0O00E+0D0 OODE+00 O.OOE+00 OOOE+00 O0.00E+00 0.00E+00 0.00E+00
TE-127M 000E+00 OOOE+00 OOOE+00 OOCE+00 O0.00E+00 000E+00 0.00E+00

TE-129M 000E+00 0.00E+00 000E+00 O0OOE+00 OOOE+00 0.00E+00 O0.00E+CO
1-131 000E+00 O0OCE+00 O0.00E+00 O000E+00 0.00E+00 O0O00E+00 0.00E+00

0.00E+00 0.00E+00 0O00E+00 O000E+0C0 0.00E+00 0.00E+00 0.00E+00

790 e




[7] Nuclear

TMI Radiological Controls
Depanmental Procedure

Number

6610-PLN-4200.01

Tite

Offsite Dose Calculation Manual (ODCM)

TABLE 5.7.2

Pathway Dose Factors, Ri

AGE GROUP: CHILD

BOIE+08
398E -08

- —

PATHWAY VEGETATION

ORGAN DOSE FACTORS m’ - mrem/year per pCi/sec

6.65E +08
4.25E+ 08
6.44E + 08

6.44E+ 07
3.78E + 08B
211E+09

4.02E+03
1.78E+08
1. l?EfOS

177E*08
1.32E+08
321E+08

1. 975*08
1.12E+09
1.34E+ 09

4, O2E +03
1.78E + 08
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TABLE 5.7.3

Pathway Dose Factors, Ri

AGE GROUP: TEEN PATHWAY: VEGETATION

NUCUI;E T TORGAN DOSE FACTORS; m - mrem/year per yCi/sec e

BONE _ LVER TBODY THYROID KIDNEY  LUNG  GHU
H-3 000E+00 259E+03 250E+03 250E+03 259E+03 259E+03 259E+03
C-14 JGOE.08 7IBE+07 7IBE.07 738E+07 TBE.O7 738E+07 73807
CR-51 0COE+00 0.00E+00 6155004 342E+04 1.35E+04 B.79E+04 1.03E+07
MN54  0OOE+00 454E+08 OOIE-07 OOOE+00 136E+08 O0.00E+00 932E+08
FE-55 326E+«08 231E+08 539E+07 O0OOE+00 O0O00E+00 147E+08 1.00E+08
FE-59 180E+08 4.19E+08 162E+08 OOOE+00 OOOE+00 132E+08 991E+08
COS8  O0O00E+00 43CE+07 101E+08 0OOE+00 OOOE+00 0OOE+00 GOIE+08
COo-60 000E+00 249E+08 560E+08 0.00E+00 OOOE+00 OO0E+00 3.24E+09
NI-63 161E+10 1.13E+09 545E+08 0O00E+00 0OOE+00 O0O0OE+00 1.81E+08
ZNG5  A24E+08 1476409 GBGE-08 OOOE+00 O42E+08 O0O0E+00 623E+08
RAB-86 O00E«00 2.73E+08 128E-08 OOOE+C0 OO00E+00 O0O0E+00 4.04E+07
SR-89 152E+10 OOOE+00 434E+08 O000E+00 O0O0E+00 O0.00E+00 1.B0E+09
SR90 761E+11 OOOE+00 1B5E+11 O0OOE+00 0OOE+00 0OOE+00 2.11E+10
Y91 7B4E+06 0O0OE+00 210E+05 O0OOE+00 OOOE+00 0.00E+00 3.22E+09
ZR-95 1.72E+06 543E+05 373E+05 O0O00E+00 798E+05 000E+00 1.25E+09
NB-95 192E+05 107E+05 5B7E+04 O0OOE+0Q0 103E+05 O0O0E+00 4.56E+08

RU-103 682E+06 O0OOE+00 292E+06 O0CJE+00 241E+07 O0O0E+00 5.70E+08
RU-106 J09E+08 O0O0E+00 390E+07 OO0OE+00 597E+08 OO0E+00 1.48E+10

AG-110M 152E+07 143E+07 B872E+06 O0O0E+00 2.74E+07 0.00E+CO 4.03E+09
TE-125M 148E+08 S534E+07 198E+07 4.14E+07 O0O00E+00 O0OQ0E+00 437E+08
TE-127M 552E+08 196E+08 656E+07 131E+08 224E+09 O0OOCE+00 1.37E+09

TE-129M JGIE+08 134E:08 572E+07 1.17E+08 151E+09 0.00E+00 1.36E+09
1-131 769E+07 108E+:08 S578E-07 3.14E+10 185E+08 O0.00E+00 213E+07
1-133 194E+06 329E+06 100E+06 459E+08 S5.77E+06 O000E+00 249E+06

CS§-134 710E+09 167E+10 7.75E+09 O0COE+00 531E+09 203E+09 208E+08
CS-136 439E+07 1.73E+08 1.16E+08 0O00E+00 941E+07 1.48E+07 1.39E+07
C5-137 101E+10 1.35E+10 A46YE+09 O0O00E+00 459E+09 1.78E+09 1.92E+08

BA-140 139E+08 1.71E+05 B97E+06 O0O00E+00 57BE+04 1.15E+05 215E+08
CE-141 2B3E+05 189E+05 217E:04 OO0CE+00 B90E+04 O000E+00 S41E+08
CE-144 528E+07 2.1BE+07 2B3E+06 O000E+00 130E+07 OOOE+00 1.33E+10

PR-143 699E+04 279E+04 J48E+03 O0OOE+00 162E+04 O0OOCE+00 230E+08
ND-147 362E+04 394E+04 236E+03 OO0E+00 231E+04 O0OOCE+00 142E+08
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TABLE 5.7.4

Pathway Dose Factors, Ri

AGE GROUP: ADULT PATHWAY: VEGETATION

BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI

H-3 OO00E+00 226E+03 226E+03 2.26E+03 226E+03 226E+03 2265003
C-14 228E+08 455E+07 455E+07 455E+07 455E+07 4.55E+07 4.55E+07
CR-51 000E+00 O.00E+00 A464E+04 2.77E+04 102E+04 6.15E+04 1.17E+07
MN-54 0.00E+00 313E+08 &597E+07 O000E+00 931E+07 O0.00E+00 958E+08
FE-55 210E+08 145E+08 33BE+07 O0OCE+00 O0OOCE+00 B8O0BE+07 B8.31E+07
FE-59 126E+08 297E+08 1.14E+CB O0.00E+00 O0OOE+00 B8.29E+07 939E+oa
CO-58 0O00E+00 307E+07 6B89E+07 O0O0E+0Q0 OOOE+00 0.00E+00 6235608
CO-60 000E+00 167E+08 369E+08 O0.00E+00 000E+00 OOOE+00 3.14E+09
NI-63 104E+10 721E+08 349E+0B OO00E+00 O0O0E+00 O0.00E+00 1.50E+08
ZN-65 317E+08 101E+09 456E+08 O0O00E+00 6.75E+08 O0.00E+00 6.36E+08
RB-86 OO00E+00 219E+08 102E+08 O0.00E+00 OOODE+00 O0.00E+00 4.32E+07
SR-89 99EE+09 O0OO0CE+00 2BGE+08 O0.00E+00 O0OOE+00 OOO0E+00 160E+09
SR-90 605E+11 O000E+00 148E+11 O0O0E+00 OOOE+00 O0OOE+00 1.75E+10
Y-81 512E+06 OCOE+00 1.347E+05 O0.00E+00 OOOE+00 OOOE+00 282E+09
ZR-95 117E+06 377E+05 255E+05 O0.00E+00 591E+05 O00E+0Q0 1.19E+09
NB .95 142E+05 792E+04 426E+04 O0O0E+00 7B3E+04 OOOE+00 431E+08

RU-103 477E+06 O0OOE+00 206E+06 O0.00E+00 182E+07 O0.00E+00 557E+08
RU 106 1.93E+08 O0O0DE+00 244E:+07 O0OOE+CO0 J.72E+08 O0.00E+0D0 1.25E+10

AG-110M 105E:07 9.75E-06 5.79E+06 0.00E+00 1.92E+07 O000E+00 3.98E+09
TE-125M 966E+07 350E+07 129E+07 290E+07 393E+08 O0OOE+00 3.86E+08
TE-127M J40E+08 125E+08 426E+07 B93E+07 142E+09 O0COE+00 1.17E+09

- — o o ] —— o — - — o

TE-129M 251E+08 937E+07 397E+07 B63E+07 1.05E+09 O0O00E+00 1.26E+09
1-131 BOBE+07 1.16E-08 662E+07 3.79E+10 198E+08 O0.00E+00 3J.05E+07
1-133 209E+06 363E+06 1.11E+06- 534E+08 6.33E+06 0.00E+00 3.265006

CS-134 467E+09 1.11E+10 90BE+09 O0.00E+00 359E+09 1.19E+09 1 QdEHJB
CS-136 428E+07 169E+08 122E+08 O0O00E+00 941E+07 1.29E+07 1.92E+07
CS-127 636E+09 B70E+09 S570E+09 OQOOE+00 295E+09 981E+08 1.68E+08

BA-140 129E+08 162E+05 BATE+06 O0OOOE+00 552E+04 929E+04 266E+08
CE-141 197E+05 133E+05 151E+04 O0OOE+00 620E+04 ODDE+00 S510E+08
CE-144 329E+07 13BE+07 1.77E+06 OOOE+00 B.16E+06 O0.00E+00 1.11E+10

PR-143 6525E+04 251E+04 310E+03 OOOE+00 145E+04 0.00E+00 274E+08
ND-147 334E+04 38B5E+04 231E+03 O000E+00 225E+04 000E+00 1.85E+08
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60 TMI-1 GASEOUS WASTE TREATMENT SYSTEM

6.1 Description of the TMI-1 Gaseous Radwaste Treatment System (see 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 Cociant Bleed Tanks (RCBT)
- Waste Gas Delay Tank :
- Two (2) Waste Gas Compressors
- Three (3) Waste Gas Decay Tanks (WGDT)

c. Filtration and dilution provided by the Station Ventilation System.
6.2 Operability

Operability of the Gaseous Waste Treatment System is defined as the ability to remove gas from the
vent header/tank gas spaces and store it under a higher pressure in the Waste Gas Decay Tanks for
subsequent release.

Except for Initiating the make up tank sample and waste gas venting and the recycle or disposal of
compressed waste gases stored in the waste gas decay tanks, the operation of the waste gas
system is entirely automatic. One wasle gas compressor comes on automatically, removing gases
from the vent header system as required, to maintain the pressure in the system at a maximum of
about 16 4 psia.

83.0 "
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FIGURE 6.1

Waste Gas System
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70 EFFLUENT TOTAL DOSE ASSESSMENT

71 Total Dose Calculation

The annual (calendar year) dose or dose committment to any member of the public, due to releases
of radioactivity and to radiation from uranium fuel cycle sources shall be limited to less than or equal
to 25 mrem to the total body or any organ except the thyroid, which shall be limited to less than or
equal to 75 mrem. This control is provided in order to meet the dose limitations of 40 CFR 190.

The total dose from TMI-1 and TMI-2 (uranium fuel cycle facifities within 8 kilometers) is calculated
by summing the calculated annual doses to critical organs of a real individual for liquid effluent using
Section 2.1 methodology, for gaseous effluent using Section 5.2.1 and 5.2.2 methodology, and the
direct radiation from the site from the environmental menitoring program’s direct radiation (TLD)

monitors

mn
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80 TMINS RADIOLOGICAL ENVIRONMENTAL MONITORING PRCGRAM (REMP)
81 Monitoring Program Requirements
8.1.1 Controls
In accordance with the TMI-1 Tech. Specs. and TMI-2 PDMS Tech. Specs., the radiological
environmental monitoring program shall be conducted as specified in Table 8.1.
812 Applicability
At all times.
813 Action
a. With the radiological environmental monitoring program not being conducted as specified In

Tahle 8.1, prepare and submit to the Commission in the Annual Radiological Environmental
Operating Report, a description of the reasons for not conducting the program as required
and the plans for preventing a recurrence.

With the level of radioactivity as the result of plant effluents 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 limit(s) and
defines the corrective actions ta be taken to reduce radioactive effluents so that the potential
annual 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 ODCM Pan I, Sections 2.1.1.3F, 2.1.2.3D,
and 2.1.2.3E. When more than one of the radionuclides in Table 8.2 are detected as the
result of plant effluents in the sampling medium, this report shall be submitted if:

concentration (1) + _concentration (2) + ... = 1.0
reporting fevel (1) 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 ODCM Part Il, Sections 2.1.1.3F, 2.1.2.3D, and
2.1.2.3E. This report is not required 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
be indicated in this report.

B86.0 : 1me
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C. With milk or fresh lealy vegetation samples unavailable from one or more of the sample

814

815

locations required by Table 8.1, identify specific locations for obtaining replacermnent samples
and add them within 30 days to the Radiological Environmental Monitoring Program given in
the ODCM. The specific locations from which samples were unavailable may then be
deleted from the monitoring program. Pursuant to TMI-1 Tech. Spec. 6.14 and TMI-2 PDMS
Tech. Spec. 6.12, submit In the next Annual Radioactive Effluent Release Repornt
documentation for a change in the ODCM including a revised figure(s) and table for the
ODCM reflecting the new location(s) with supporting information identitying the cause of the
unavailability of samples and justitying the selection of the new location(s) for obtaining
samples.

Bases

The radiotogical monitoring program required by this control provides representative measurements
of radiation and of radioactive materials in those exposure pathways and for those radionuclides
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 B 2 of Appendix | to
10CFRE0 and thereby supplements the radiological effluent monitoring program by veritying that the
measurable concentrations of radioactive materials and levels of radiation are not higher than
expected on the basis of the effluent measurements and modeling of the environmental exposure
pathways. Guidance for this monitoring is provided by the Radiological Assessment Branch
Technical Pesition on Environmental Monitoring (Revision 1, Nevember 1979). Program changes
may be initiated based on operational experience.

Surveillance Requirements
The radiological environmental monitoring samples shall be collected pursuant to Table 8.1, [rom the

specific locations ghven in Tables 8.4 through 8 10 arnd Maps 8.1 through 8 3, and shall be analysed
pursuant to the requirements of Table B.1 and the detection capabilities required by Table 8.3

870 1y
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82 Land Use Census
821 Controls

822

823

B24

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 distance of 8 km (5 miles) the location in each of the 16
meteorological sectors of the nearest milk animal, the nearest residence, and the nearest garden*
of greater than 50 m? (500 #t%) producing broad leaf vegetation,

Applicability
At all times.
Action

a With a Land Use Census identifying a location(s) that yields a calculated dose or dose
commitment greater than the values currently being calculated in TMI-1 Tech, Spec. 4.22.2.3,
pursuant to ODCM, Part [Il, Section 2.0, identify the new location(s) in the next Annual
Radioactive Effluent Release Report.

b With a Land Use Census identitying 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 location(s)
within 30 days to the Radiological Environmental Monitoring Program given in the ODCM.
The sampling location(s), excluding the control station location, having the lowest calculated
dose or dose commitment(s), via the same exposure pathway, may be deleted from this
menitoring program after October 31 of the year In which this Land Use Census was
conducted. Pursuant to TMI-1 Tech. Spec. 6.14 and TMI-2 PDMS Tech. Spec. 6.12, submit
in the next Annual Radioactive Effluent Release Report documentation for a change in the
ODCM including a revised figure(s) and table(s) for the ODCM reflecting the new location(s)
with information supporting the change in sampling locations.

Bases

This Control is provided to ensure that changes in the use of unrestricted areas are identified and
modifications to the monitoring program are made if required by the results of this census. The best
information from the door-to-door survey, aerinl surveys, or consulting with local agricultural
authorities shall be used. This census satisfies the requirements of Section IV.B.3 of Appendix | to
10 CFR 50. Restricting the census to gardens of greater than 500 square feet (50 m?) provides
assurance that significant exposure pathways via leafy vegetables will be identified and monitored
since a garden of this size is the minimum required to produce the quantity (26 kg/yr) of leafy
vegotables assumed in Regulatory Guide 1.109 for consumption by a child. To determine this
minimum garden size, the following assumptions were used: 1) that 20% of the garden was used for
growing broad leaf vegetation (i e., sirnifar to lettuce and cabbage), and 2) a vegetation yield of

2 ky/square meter

Broad leal vegetation sampling of at least three different kinds of vegetation may be performed at the site
boundary in each of two different sectors with the highest predicted D/Qs in lieu of the garden census.
Requirements lor broad lea! sampling in Table 8.1 shall be followed, including analysis of control samples

880 MM
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825 Surveillance Requirements

The 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-door survey, aerial
survey, or by consulting local agricultural authorities. The resuits of the Land Use Census shall be
included in the Annual Radiological Environmental Operating Report pursuant to ODCM, Part Ili,

Section 1.0.

890
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83 Interaboratory Comparison Program

83.1 Contiols
In accordance with the TMI-1 Tech. Specs. and TMI-2 PDMS Tech. Specs., analyses shall be
performed on radioactive materials supplied as pant of an Intedaboratory Comparison Program
which has been approved by the Commission (NRC). Only those samples and analyses which are
required by Table 8.1 shall be performed.

832 Applicability
At all times

833  Action
With analysis not being performed as required above, report the corrective action taken to prevent a
recurrence ta the Commission in the Annual Radiological Environmental Operating Report.

834 Bases
The requirement for participation in an approved Interlaboratory Comparison Program is provided to
ensure that independent checks on precision and accuracy of the measurements of radioaclive
material in environmental sample matrices are performed as part of a quality assurance program for
environinental monitoring in order to demonstrate that the results are reasonably valid for the
purpose of Section IV, B.2 of Appendix | to 10 CFR 50.

835 Surveillance Requirements

A summary of the Interlaboratory Comparison Program results shall be included in the Annual
Radiological Environmental Operating Report.

900 "
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TABLE 8.1

Sample Collection and Analysis Requirements

Exposure Pathway

Number of Samples
and

Sampling and

Type and Frequency

and/or Sample Sample Locations* Collection Frequency* of Analysis'
1. Airborne
Radioiodine and Samples from 5 locations | Continuous sampler Radiolodine Canister:

Particulates

from Table 8 4.

operation with sample
collection weekly, or more
frequently if required by dust
loading.

Analyze weekly for 1-131.

Particulate Filter:

Analyze for gross bela
radioactivity following
fiter change’. Perform
gamma isotopic analysis*
on composite (by
location) sample
quarterly.

2. Direct
Radiation*

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).

Sample Quartery

Analyze for gamma dose
quarterty.
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TABLE 8.1 (Cont'd)

Sample Collection and Analysis Requirements

Number of Samples
Exposure Pathway and Sampling and Type and Frequency
and/or Sample Sample Locations* Collection Frequency' of Analysis*
3. Waterborne
a Surface' Samples from 2 locations Composite* sample over 1 Perform gamma isotopic
from Table 8.6. monthly period. analysis* monthly.

* 1 sample from
downstream (indicator)
location

e 1 sample from upstream
(control) location (or
location not influenced by
the station discharge)

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

e 1 sample al the location
of the nearest water
supply that could be
affected by the slation
discharge

® 1 sample from a control

Composite for tritium
analysis quarterly.

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

location.
c. Sediment from | Samples from 2 locations Sample twice per year Perform gamma isotopic
Shoreline (1 Control and 1 Indicator) | (Spring and Fall), the interval | analysis® on each sample.
from Table 8.7 not to exceed 184 days.

920
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TABLE 8.1 (Cont'd)

Sample Collection and Analysis Requirements

Number of Samples

Exposure Pathway and Sampling and Type and Frequency
and/or Sample Sample Locations* Collection Frequency' of Analysis®
4. Ingestion
a. Milk Samples from 4 locations | Sample semimonthly when Perform gamma isotopic
from Table 8.8 animals are on pasture; analysis® and 1-131
monthly at other times. analysis on each sample.
Compaosite for Sr-90
analysis quartery.
b. Fish Samples from 2 locations | Sample twice per year Perform gamma isotopic*
from Table 8.9. (Spring and Fall), the interval and Sr-90 analysis on
not to exceed 184 days. ‘edible portions,

e 1 sample of
recreationally imporntant
bottom feeders and 1
sample of recreationally
important predators in
the vicinity of the station
discharge.

¢ 1 sample of
recreationally important
bottom feeders and 1
sample of recreationally
imponant predators from
an area not influenced
by the station discharge.
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TABLE 8.1 (Cont'd)
Sample Collection and Analysis Requirements
Number of Samples :
Exposure Pathway and Sampling and Type and Frequency
and/or Sample Sample Locations* Collection Frequency® of Analysis®
¢. Food Samples from 2 localions Sample at time of harvest. Perform gamma isotopic’,
Products from Table 8.10 (when 1-131, and Sr-90 analysis

available)

® 1 sample of green leafy
vegetables or leafy
vegetation at a location in
the immediate vicinity of
the station. (indicator)

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

Samples from 4 locations
{3 indicator and 1 control)
from Table 8.10 (when
available).

Sample fruits and
vegetables at time of
harvest.

on edible portions.

Perform gamma isotopic
analysis® on edible
portians.
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TABLE 8.1 (Cont'd)
Sample Collection and Analysis Requirements
Table Notation

Sampling locations are provided in Tables 8.4 through B.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 deviations from the sampling schedule shall be explained in the Annual Radiological
Environmental Operating Report

Frequency notation: weekly (7 days), semimonthly (15 days). monthly (31 days), and quarterly (92 days).
All surveillance requirements shall be performed within the specified time interval with a maximum allowable
extension not to exceed 25% of the surveillance interval. A total maximum combined interval time for any 4
consecutive tests shall not exceed 3.25 times the specified collection or analysis interval.

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
table, a thermoluminescent dosimeter (TLD) is considered to be one phosphor; two or more phosphors in 2
packet are considered as two or more dosimeters. Film badges shall not be used as dosimeters for
measuring direct radiation.

Airborne particulate sample filters shall be analyzed for gross beta radioactivity 24 hours or more after
sarnpling to allow for radon and thoron daughter decay. If gross beta activity in an air particulate sample(s)
is greater than ten limes the calendar year mean of control samples, Sr-90 and gamma isotopic analysis
shall be performed on the individual sample(s).

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

The “upstream sample” shall be taken at a distance beyond significant influence of the discharge. The
‘downstream sample® shall be taken in an area beyond but near the mixing zone

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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TABLE 8.2

Reporting Levels for Radioactivity Concentrations in Environmental Samples

Airborne
Paniculate
Walter or gas Fish Milk Food Products
Analysis (pCi/L) (pCi/m?) (pCi/kg.wet) (pCi/L) {pCi/kg. wet)
H3 20,000
Mn-54 1000 30.000
Fe-50 400 10,000
Co-58 1000 30,000
Co 60 300 10,000
Zn-65 300 20,000
Sr-00 8 0.1 100 8 100
Zr Nb-95 400
{-131 2 0.9 3 100
Cs-134 30 10 1000 60 1000
Cs-137 50 20 2000 70 2000
Selwtw | 200 300

€ or drinking water samples. This is 40 CFR Pan 141 value
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TABLE 8.3
Detection Capabilities for Environmental Sample Analysis®
Lower Limit of Detection (lid)**
Airborne
Particulate Fish Food Sediment
Water or Gas {pCi/kg, Miik Products (pCi/kg.
Analysis | (pCi/L) | (pCi/m®) wiet) (pCi/L) | (pCi/kg.wet) dry)
Gross Beta 4 0.01
H-3 2000
Mn-54 15 130
Fe-59 30 260
Co-58, 60 15 130
Zn-65 30 260
Zr-95 30
Sr-90 2 001 10 2 10
Nb-95 15
1-131 19 0.07 1 60
Cs-134 15 005 130 15 60 150
Cs-137 18 0.06 150 18 BO 180
Ba-140 50 60
La-140 15 15
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TABLE 8.3 (Cont'd)

Detection Capabilities for Environmental Sample Analysis*
Table Notation

This list does not mean that only these nuclides are 1o 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 reported in the Annual Radiological Environmental Operating Report.

b Required detection capabilities for thermoluminescent dosimeters used for environmental measurements are
given in Regutatory Guide 4.13 (Rev. 1).

¢ The LLD is defined, for purposes of these controls, as the smallest concentration of radioactive material in a
sample that will yield a net count, above system background, that will be detected with 95% probability with
only 5% probability of falsely concluding that a blank observation represents a “real” signal.

For a particular measurement system (which may include radiochemical separation).

4.66 S,

LD =
o ErV-2.22 +Y -exp (=Aaf)

Whaore
LLD is the "a priori® lower limit of detection as defined abave, as picocuries per unit mass or volume,

s, 15 the standard daviation of the background counting rate or of the counting rate of a blank sample as
appropriale, as counts per minute,

E is the counting efficiency, as counts per disintegration,

Y is the sample size in units of mass or volume,

2.22 is the number of disintegrations per minute per picocurie,

Y is the fractional radiochemical yleld {(when applicable),

A is the radicactive decay constant for the particular radionuclide and

At for enviconmental samples is the elapsed time between sample collection, or end of the sample collection
pericd, and time of counting

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

It should ba recognized that the LLD is defined as an "a prion” (before the fact) limit representing the
capability of a measurement systam and not as an "a posterion” (after the fact) limit for a particular
measurement. Analyses shall be performed in such a manner that the stated LLDs will be achieved under
routine conditions.  Occasionally background fluctuations, unavoidable small sampfes sizes, the presence of
interfering nuclides, or other uncontrollable circumstances may render these LLDs unachievable. In such
cases, the contribiting factors shall be identified and described in the Annual Radiological Environmental
Operating Repon

i LLD for drinking water

'.)3 (] ity
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TABLE 8.4
TMINS REMP Station Locations-Air Particulate and Air lodine

Station Code Distance (miles) Azimuth (*) Map No.
Bi-4 08 28 60
E1-2 04 a5 2
F1-3 06 105 70
G2 1.4 125 75
M21 13 252
Ad-1 26 358 4
H3-1 23 159 5
J3-2 29 181 n
Q44 35 o P 92

G101 98 127 . 6
J15-1 126 180 F 4
Q15-1 135 305 8
TABLE 8.5
TMINS REMP STATION Locations-Direct Radiation (TLD)

Station Code Distance (miles) Azimuth {°) Map No.
Al 04 0 1
Al 03 5 g
B1-1 06 25 10
812 0.4 26 11
B13 05 15 12
Ct-2 03 54 13
Di1-1 02 74 14
El1-Y 02 95 15
El-2 0.4 95 2
E14 02 G8 16
Fi1.2 02 109 17
G133 03 129 18
H1-1 05 167 19
H1-9 03 167 20
J1 08 184 21
Jr-a 03 189 22
J1-4 04 188 23
K14 02 208 24
K15 n2 202 25
L1 g.1 235 26
M1 01 249 27
N1-3 01 270 28
P11 04 293 29
P1-2 02 200 a0
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TABLE 8.5 (Cont'd)
TMINS REMP STATION Locations-Direct Radiation (TLD)

Station Code Distance (miles) Azimuth (°) Map No
Q12 02 318 a1
R1-1 0.2 335 32
C21 1.6 48 33
K241 11 200 34
K21 1.3 253 3
A3-1 26 358 4
H3-1 23 159 5
R3-1 26 338 a5
B5-1 48 18 36
C5-1 45 42 37

51 46 B1 a8
F5-1 47 107 3ag
G5-1 48 131 40
H5-1 4.1 157 41
Js51 49 182 42
K51 50 200 43
L51 41 228 44
M5-1 43 249 45
N5-1 49 268 46
P51 49 285 47
Q51 50 318 48
R5-1 49 339 49
D61 52 65 50
E7-1 68 86 51

G-1 85 308 52

B1G-3 94 21 53
G10-1 98 127 6
G151 144 124 54
J15:1 12.6 180 7
0151 135 305 8
R15.2 124 329 55
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TABLE 8.6

TMINS REMP Station Locations-Surface Water

Station Code Distance (miles) Azimuth (¢} Map No.
P1-3 (R) 0.1 284 56
J1-2 (R) 05 188 57
J2-1 (R 15 182 58
A3-2 (R) 25 as5 59
H5-2 (F) 42 157 61
Q9-1 (F) 85 308 52

G15-1 (F) 144 124 54
G152 (F) 136 128 62
G15-3 (F) 148 124 63
2152 (F) 147 178 64
F15-1 (R} 126 122 . 65

(R) = Raw Water
{F} = Finished Water

TABLE 8.7

TMINS REMP Station Locations-Aquatic Sediment

Station Code Distance (miles) Azimuth (%) Map No.
Al1-2 08 6 66
A1-3 05 0 67
G1-1 03 137 68
K13 03 202 69
J24 15 182 58
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TABLE 8.8
TMINS REMP Station Locations-Milk
Station Code Distance (miles) Azimuth (*) Map No.
A2-1 (MG) 12 5 72
A15-2 (MG) 142 9 73
D2:1 (M) 1.1 65 74
G2-1 (M) 14 125 75
P7-1 (M) 67 293 7
K15-2 (M) 128 208 77
F3-1 (M} 23 104 78
E22 (M) 1.1 93 79
Ad-1 (M) a3 10 93

(MG} = Goat Milk
(M) = Cow Milk

PRLT e e e

TABLE 8.9

TMINS REMP Station Locations-Fish

Station Code Station Location
TM-AQF-IND Downstream of Station Discharge
TM-AQF .BKG Upstream of Station Discharge
AQF - Fish

102 0
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TABLE 8.10

TMINS REMP Station Locations-Food Products

Station Code Distance (miles) Azimuth (*} Map No
Dz 1.1 65 74
G241 14 125 75
Ag.2 493 357 80
P3-1 26 293 81

A15-1 105 10 82
E1-3 07 90 83
E2-1 11 80 84
H1.2 09 150 85
E6-1 59 100 86

M15.2 136 283 a7
D1-3 05 65 88
A2-1 12 5 72
P71 67 293 76

K152 128 208 77

Al15-2 142 9 73
Fa-1 23 104 78
E2:2 1.1 9 79

B15-1 103 12 89
E1-2 04 95 2

R15-2 124 a29 55
F1-1 05 17 a1
J2.2 15 178 90
Ad.1 33 10 a3
M2.2 1.3 252 94
N2-2 13 265 95
H1-3 0.7 150 96
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878

19,29

FAP |

THREE MILE ISLAND NUCLEAR STATION
LOCATIONS OF SADIOLOGICAL ENVIRGNMENTAL MONITCRING PRCGRAM
STATIONS WITHIN | MILE OF THE SITE

MAP 8.1
THREE MILE ISLAND NUCLEAR STATION
LOCATIONS OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
STATIONS WITHIN 1 MILE OF THE SITE

1040 L2y




Number
TMI Radiological Controls
[27] Nuclear Departmental Procedins 6610-PLN-4200.01
Title Revision No.
Offsite Dose Calculation Manual (ODCM) 3

i

; s g \ are
. ree - . ] o ‘ " v

i f P \ \ LS

! wee e re

| vaP 2

THREE MILE 1SLAND NUCLEAR STATION
(OCATIONS GF RADICLOGICAL ENVIBONMENTAL MONITORING PEOGRAM
_ STATIONS WiTHIN § WILES OF TRE SITE

MAP 8.2

THREE MILE ISLAND NUCLEAR STATION
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MAP ]

THREE MILE ISLAND NUCLEAR STATIONM
LCCATIONS OF RADICLOGICAL ENVIRONMENTAL MONITORING PROGPAM
STATIONS GREATER THAN 5 MILES FROM THE SITE

MAP 8.3
THREE MILE ISLAND NUCLEAR STATION

LOCATIONS OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

STATIONS GREATER THAN 5 MILES FROM THE SITE
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PART Il
Definitions

10  DEFINITIONS

L%

The GEFINED TERMS of this section appear in capitalized type and are applicable throughout Part Il
of the ODCM

FACIUTY MODE 3

12

ACTION

13

Past-Defueling Monttored Storage (PDMS) is that condition where TMI-2 defueling has been
completed, the core debris removed from the reactor during the clean-up period has been shipped
off-site and the facility has been placed in a stable, safe and secure condition.

ACTION shall be those additional requirements specified as corollary statements to each conltrol and
shall be pant of the controls

OPERABLE - OPERABILITY

14

A system, subsystem, train, component or device shall be OPERABLE or have OPERABILITY when it
is capable of perfforming its specified function(s). Implicit in this definition shall be the assumption
that all necessary attendant instrumentation, controls, normal and emergency electrical power
sources. cooling or seal water, lubrication or other awxdliary equipment, that are required for the
system, subsystem, train, component or device to perform its function(s), are also capable of
performing their related support function(s)

CHANNEL CALIBRATION

.

A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the channel output such that it
respondds with necessary range and accuracy 1o known values of the parameter which the channel
monitors. The CHANNEL CALIBRATION shall encompass the entire channet including the sensor
and alarm and /or trip functions, and shall include the CHANNEL FUNCTIONAL TEST. CHANNEL
CALIBRATION may be perdormed by any series of sequential, overlapping or total channel steps
such that the entire channe! is calibrated

CHANNEL CHECK

16

A CHANNEL CHECK shall be the qualitative assessment of channel behavior during operation by
observation This determination shall include, where possible, comparison of the channel indication
and ‘or status with other indications and/or status derived from independent instrument channels
maeasuring the same parameter

1160 i
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NOTE

For radicactive effluent monitors, except for those in Table 2.2-1, this
shall include a verification which provides a qualitative assessment of
channel response when the channel sensor is exposed o a radioactive
source,

CHANNEL FUNCTIONAL TEST

|17 A CHANNEL FUNCTIONAL TEST shall be:

a Analog channels - the injection of a simulated signal into the channel as close to the primary
sensor as practicable to verify OPERABILITY including alarm and/or trip functions

b Bistable channels - the injection of a simulated signal into the channel sensor 1o verity
OPERABILITY including atarm and /or trip functions

FREQUENCY NOTATION

18 The FREQUENCY NOTATION specified for the performance of Surveillance Requirements shall
correspond to the intervals defined in Jable 1.1

COMFPOSITE SAMPLE

19 A COMPOSITE SAMPLE s a combination of individual samples obtained at regular intervals over a
time period. Either the volume of each individual sample is proportional to the low rate discharge at
the time of sampling or the number of equal volume samples is proportional 10 the time period used
ta produce the composite

GRAB SAMPLE

1.10 A GRAB SAMPLE is an individual sample collected in less than fifteen minutes.
BATCH RELEASE

111 A BATCH RELEASE is the discharge of fuid waste of a discrete volume
CONTINUOUS RELEASE

112 A CONTINUOUS RELEASE is the discharge ot fluld waste of a non-discrete volume, eg , froma
volume of system that has an input flow during the CONTINUOUS RELEASE
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TABLE 1.1

Frequency Notation

NOTATION FREQUENCY

S (Shiftly) Al least once per 12 hours.
D (Daily) At least once per 24 hours.
W (Weekly) At least once per 7 days

M (Monthly) At least once per 31 days.

Q {(DQuarterly) At least once per 92 days.
SA (Semi-Annually) At least once per 18¢ days
A (Annually) At least once per 12 months,
R Al teast once per 18 months
NA Not applicable

1120



Number

TMI Radiological Controls
[7d7] Nuclear Depanmentat Procedure 6610-PLN-4200.01
Titie

Oftsite Dose Calculation Manual (ODCM)

Revision No

SECTIONS 2.0, 3.0 AND 4.0

Controls and Surveillance Requirements

2/30 APPLICABILITY

CONTROLS

2/30.1

2/302

2/303

Contrals and ACTION requirements shall be applicable during the conditions specified for each
control

Adherence 10 the requirements of the Controd and /or associated ACTION within the specified time
interval shall constitute compliance with the control  In the event the Control is restored prior to
expiration 1o the specified time interval, completion of the ACTION statement is not required

in the event the Control and /or associated ACTION requirements cannot be satistied because of
circumstances in excess of those addressed in the Control, initiate appropriate actions to rectify the
problem to the exten! possible under the circumstances, and submit a special report 1o the
Commission pursuant 1o TMI.2 PDMS Technical Specification (Tech. Spec | Section 6 8 2 within

30 days unless otherwise speciied

SURVEILLANCE REQUIREMENTS

401 Survelfance Requirements shall be applicable during the conditions spectied for individual Controls unless
otherwise stated in an individual Survellance Requirement. - The Surveillance Requirements shall be
perdormad to demonstrate compliance with the OPERABILITY requirements of the Control,

402 FEach Survedlance Requirement shall be perdormed withis the spacified time interval with

b.

A maximum aflowable extension not 1o excead 25% of the surveillance interval, and

A total maximum combined interval time for any 4 consecutive tests not to exceed 3 25 times the
spocttied surveslance interval

403 Perormance of a Survelllance Requirement within the specified time interval shall consiftite compliance with
OPERABILITY requirements for a Control and associated ACTION statements unless oltherwise required by
the Control

1130 i
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BASES

The Controls of this section provide the general requirements applicable to each of the Control and Surveillance

Requirements

2/301

2/302

2/303

This Controi defines the applicabiity of each Control in terms of the specified conditions and is
provided to delineate specifically when each Caontrol is applicable.

This Control defines those conditions necessary to constitute compliance with the terms of an
individual Control and associated ACTION requirement.

This Control delineates the ACTICN to be taken for circumstances not directly provided for in the
ACTION statements or when the provisions of the stated ACTION statement are not or cannot be
complied with. The intent of this Control is to require that inoperable equipment be restored 1o an
OPERABLE status in a prompt manner, that the unit be maintained in stable conditions, and that the
Commission Le promptly notified of such conditions

401 This Control provides that surveillance activities necessary to ensure the Conltrols are met and will be
perdormed dunng the FACILITY MCDE or other conditions for which the Controls are applicable.

402 The provisions of this Control provide allowable tolerances for performing surveillance activities beyond
those spacified in the normal survellance interval. These tolerances are necessary to provide operational
flexibidity because of scheduling and performance considerations. The phrase “at least® associated with a
surveitance frequency does not negate this allowable tolerance value and permits the performance of more
frequent survellance actiJties

The 1olerance values, taken either individually or consecutively over 3 test intervals, are sufficiently restrictive
1o ensure that the reliabiity associatid with the surveillance activity is not degraded beyond that obtained
from the nominal specified interval

4073 The provisions of this Contral set forth the critenia for detarmination of compliance with the OPERABIUTY
requirements of the Control. Under this critena. equipment. systems or components are assumed to be
OPERABLE i the associated survedlance activities have been satisfactorily performed within the specified
tme nterval - Nothing in this provision s to be constrised as defining equipment, systems of components
OPERABLE, when such items are found or known o be inoperable although still meeting the Surveillance
Reuuitements

1140 v
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2.0 RADIOLOGICAL EFFLUENT REQUIREMENTS

2.

211

2111

2112

2113

Radiocaclive Discharges
Liquid Etfluents
OBJECTIVES

To define the limits an conditions for the controlled release of liquid radioactive effluents to the
environs to ensure that these releases are as low as practicable. These releases should not result in
radiation exposures to offsite areas greater than a few percent of background exposures. The
instantaneous release rate for all effluent discharges should be within ten times the concentrations
specilied in 10 CFR Pan 20.

To assure that the releases of radioactive liquids 1o offsite areas meet the “as low as practicable”
concept, the following objectives apply:

A The annual total quantity of radioactive materials in liquid waste, exciuding tritium and
dissolved gases, should not excoed 5 curies per radioactive waste-producing reactor, and
the annual dose 1o the whole body or any organ of an individual should not exceed 3 mrem
ta the total body and shall be less than or equal to 10 mrem to any organ.

B The annual average concentration of radioactive materials in the effluent from the
Mechanical Dratt Cooling Towers prior to ditution in the Susquehanna River, excluding
tritium and dissolved gases. should not exceed 2E-8 yCi/mi.

G The annual average concentration of tritium in liquid waste prior 10 dilttion in the
environment should not exceed 56-6 pCi/mi

APPLICABILITY
Applies 1o the controiled release of radioactive liquids from TMI-2.
CONTROLS

A The radicactivity release concentration in liquid effluents from TMI-2 to the environment shafl
not excead ten times the values specified in 10 CFR 20, Appendix B, for unrestricted areas

B The 10tal release of radioactive liquid effluent from TMI.2, excluding tritium and noble gases,
shalt nol exceed 10 cuties during any calendar quarter

c The equipment instalied in the liquid radioactive waste system shall be maintained and shall
be operated 1o process all radioactive liquid wastes prior 1o this discharge when the activity
release rate will exceed 1.25 curies, excluding tritium and dissolved gases, during any
calendar quarner

o) The maxdmum radioactivity 1o be contained in one liquid radwaste tank, excluding tritium
and dissolved gases. that can be discharged directly, 10 the environs, shall not exceed
10 curies
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E When the 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 the 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 liquid effluents shall be less than or equal to 3 mrem
total body and css than or equal to 10 mrem 1o 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 times the concentrations specified in 10 CFR 20. The Controls provide
reasonable assurance that the resulting annual exposure to an Individual in off-site areas will not
exceed the design objectives of Appendix | to 10 CFR Part 50, which were established as
requirements for the cleanup of TMI-2 in the NRC's Statement of Policy of April 27, 1981. This
assurance is based on the fact that the Susquehanna River will dilute the liquid effluents upon their
release from the site. The effluents will be diluted by a factor of about 250 In the reglon where finfish
can exist (within a one-quarter mile radius of the discharge point). At the same time these Conlrols
permit flexibility under unusual conditions, which may temporarily result in higher than normal
releases, but still within ten times the concentrations, specified in 10 CFR 20. It is expected that by
using this flexibility under unusual conditions, and exerting every effort to keep levels of radioactive
material in liquid wastes as low as practicable, the annual releases will not exceed a small fraction of
the annual average concentrations specified in 10 CFR 20.

Control 2.1.1.3 A above requires the licensee to limit the concentration of radioaclive materials in
liquid effluents from TMI-2 to ten times the levels specified in 10 CFR 20, Appendix B, for
unrestricted areas. This Control provides assurance that no member of the general public can be
exposed 1o liquids containing radioactive materials in excess of limits considered permissible under
the Commission's rules and regulations.

Control 2.1 1.3 B. above establishes an upper limit for the release of radioactive liquid effluents,
excluding tritium and dissolved gases, of 10 curies during any calendar quarter. The intent of this
Control is to permit the licensee flexibility under unusual conditions, which may temporarily result in
refeases higher than the levels normally achievable when the unit and the liquid radwaste equipment
are tunctioning as designed. Releases of up to 10 curies during any calendar quarter will result in
concentrations of radicactive materials in liquid effluents at small percentages of the concentrations
speciied in 10 CFR 20.

Controd 2.1 1.3 C requires the licensee to maintain and operate the equipment installed in the liquid
radinactive waste system to reduce the release of radioactive materials in liquid effluents to as low
as practicable. consistent with the requirements of 10 CFR 50 36a. Normal use and maintenance of
installed equipment in the liquid radioactive system is expected to result in releases of not more than
about five curies per year, excluding tritium and dissolved gases during normal operations. In order
to keep releases of radioactive materials as low as practicable, the Control requires, as a minimum,
operation of equipment whenever the rate of release exceeds 1.25 curies per quarter, excluding
fritium and dissolved gases
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In addition 1o Control 2.1.1.3 B., the reporting requirements of Control 2.1.1.3 E_ and Section 6.6 of
the TMI-2 PDMS Tech. Specs., delineate that the licensee shall identity the cause whenever the rate
of radioactive effluents, excluding tritium and noble gases, exceeds 2.5 curies during any calendar
quaner and describe the proposed program of action to reduce such release rates. This report
must be filed within 30 days following the calendar quarter in which the 2.5 curie release occurred.

Control 2.1.1.3 F. requires that the dose to offsite personnel be limited to the design objectives of
Appendix | of 10 CFR Part 50. This will assure the dose received by the public during the cleanup is
oquivalent to or less than that from a normal operating reactor.  The limits also assure that the
environmental impacts are consistent with those assessed in NUREG-0683, the TMI-2 Programmatic
Environmental Impact Statement (PEIS).

Gaseous Effluents
OBJECTIVES

Tao define the limits and conditions for the controlled release of radioactive gaseous effluents to the
environs to ensure that these releases are as low as practicable These releases should not result in
radiation exposures in offsite areas greater than a few percent of background exposures.

To assure that the release of radioactive gases to offsite areas meet the as low as practicable
concept, the release rate of gaseous effluents shall not result in doses to the public exceeding the
design objectives of Appendix 1 to 10 CFR Pan 50

APPLICABILITY
Applies to the contiolled release of radioactive gases from TMI-2.
CONTROLS

A The instantaneous dose rate from release of gross gaseous activity except for halo~ans and
particutates with half-lives longer than eight days shall not exceed 500 mrem/year to the
total body and 3000 mrem/year 1o the skin

B The instantaneous dose rate from release of particulates with hall-lives greater than eight
days, 10 the environs as part of the airhorne effuents, shall not exceed 1500 mrem/year to
any organ

c Radioactive gases and partic:ates purged from the Reactor Building shall be fitered
thraugh the high efficiency particulate air fiters

D Tha air dose due to noble gases in gaseous efftuents shall be less than or equal to 10 mrad
tar garmma radiation and less than or equal to 20 mrad for beta radiation for the calendar
year, and fess than or equal 1o 5 mrad for gamma radiation and 10 mrad for beta radiation
far any calendar guaner

£ The dose for radioactive {Gther than noble gaseous efluents) shall be less than or equal to
15 mem by any organ tor the calendar year, and 7 5 mrem to any organ for any calendar
quarter
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F. When the release of radioactive materials In gaseous wasles exceeds the values in

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

2.1.2.4 BASES

The specified levels provide reasonable assurance that the resulting annual exposure rate from noble
gases al any location at the site boundary will not exceed 10 millirems per year. At the same time,
these Controls permit flexibility under unusual conditions, which may temporarily 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 | to 10 CFR 50. It is expected that using this flexibility under unusual
conditions, and by exerting every effort 1o keep levels of radioactive material in gaseous wastes as
low as practicable, the annual releases will not exceed a small fraction of the annual dose limits
specified in 10 CFR 20 and will not result in doses which exceed the design objeclives of Appendix |
to 10 CFR 50, which were endorsed as limits for 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 2.1.23 A, requires the licensee to limit the concentration ol noble gases from TMI-2 to
unrestricted areas to levels such that no individual will receive dose at a rate greater than 500
mrem/yr to the tolal body or 3000 mrem/yr to the skin,

Control 2 123 B., requires the licensee to limit the concentration of particulates with hall-lives
greater than eight days, released from TMI-2 to unrestricted areas to levels such that no individual
will receive dose at a rate greater than 1500 mrem/yr to any organ. The absence of iodine ensures
that the corresponding thyroid dose rate above background to an infant via the cow-mik-infant
pathway is less than or equal to 1500 mrem/yr. A grazing period of 6 months has been applied to
all radionuclides in particulate form with half-lives greater than 8 days, to allow for the milk exposure
pathway.

Control 2.1.23 C,, limits the radioactivity that may be released to the environment to "as low as
practicable.”

In addition to the requirements of Controls 2.1.2.3 B., D. and E., the reporting requirements of
Contral 2.1 2.3 F. delineate that the licensee shall identity the cause whenever the radioactive
gaseous releases exceed Control 2.1.2.3 D. or Control 2.1.2.3 E., and describe the proposed
program of action to reduce such releases. The report must be filed within 20 days following the
calendar quarnter in which the release occurred.
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22 Radioactive Gaseous Effluent Monitoring Instrumentation

221

SRR

224

OBJECTIVE

The radioactive gaseous effluent monitoring instrumentation channels shown in Table 2.2-1
shall be OPERABLE.

APPLICABILITY
As shown in Table 2.2-1.
CONTROL

With less than the minimum number of radicactive gaseous effluent monitoring
instrumentation channels OPERABLE, take the ACTION shown in Table 2.2-1.

BASES

The radioactive gaseous effluent instrumentation is provided to monitor and control. as
applicable, the releases of radioactive materials in gaseous effluents during actual or
potential releases of gascous 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 50. 3
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TABLE 2.2-1
Radioactive Gaseous Effluent Monitoring Instrumentation
CHANNEL MINIMUM
CHANNEL | CHANNEL | FUNCTIONAL | CHANNELS
INSTRUMENT CHECK | CALIBRATION TEST OPERABLE | APPLICABILITY | ACTION
HP-R-219 Gas D A M 1 Note 1 Note 2
HP-R-219 Particulate D R M 1 Note 1 Note 2
HP-R-219A Gas o} R M 1 Note 1 Note 3
HP-R-219A Particulate D R 1 Note 1 Note 3
HP-R-225 Gas o} a 1 MNote 1 Note 4
HP.R.225 Particulate D R 1 Note 1 Note 4
NOTES:
:JE During operation of the monitored system.
2 If the same channel on HP-R-219A is inoperable, secure Reactor Building Purge if in progress.
3. If the same channel on HP-R-219 Is inoperable, secure Reactor Building Purge if in progress.
4 If channe! is inoperable, secure Reactor Building Purge if in progress
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30 MONITORING REQUIREMENTS

3.1

311

J.1.14

3132

3113

3122

Radioactive Discharges
Liquid Effluents
OBJECTIVE

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

CONTROLS

During release of liquid radioactive wastes from Radioactive Waste-Miscellaneous Liquids System,
the following conditions shall be met:

A Facility records shall be maintained of the radioactive concentrations and volume before
dilution of each batch of liquid effluent released, and the average dilution flow and length of
time over which 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 shall be performed in accordance
«~ith Table 3.1-1. Prior to the 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 Control 2.1.1.3 A. using the fiow into which the effluent is
discharged.

BASES

These monitoring requirements provide the data for the licensee and the Commission to evaluate the
slation’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 lll Requirements. On the basis of such reports and any
additional information obtained from the licensee or others, the Commission may require the
licensee 1o take appropriate action.

Gaseous Effluents

OBJECTIVE

To ensure that radioactive gaseous releases from the facility are within the limits of Controls 2.1.2.3
A. through F.

CONTROLS

During release of radioactive gaseous wastes, the following conditions shall be met:
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A During purge of the Reactor Building, the following conditions shall be met:

3123

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

g The Purge Exhaust Valves (D5129 A/D) shall be OPERABLE.

3 The Purge Exhaust Valves (D5129 A/D) shall be interlocked to recirculate on recelpt
of a high radiation signal from the Reactor Building Exhaust Monitor (HP-R-225).

B. The flow rate lor radioactive effluent streams and the Auxillary and Fuel Handling Buildings
and the Reactor Building, shall be monitored and recorded. Gaseous effluents from the
Reactor Building Purge Exhaust shall be continuously monitored and recorded.

C. Radioactive gaseous waste sampling and activity analysis shall be performed in accordance
with Table 3.1-2.

D. Facility records shall be maintained of radioactive concentration, release ratio and volume of
each batch of gaseous effluents released and the length of time over which release
occurred, Estimates ol the error associated with each reported value should be included in
facility records.

E The Unit Vent monitors (HP-R-219, HP-R-219A, and HP-R-225) shall be CALIBRATED at least
every eighteen months by means ol a known radioactive source. These detectors shall have
a CHANNEL FUNCTIONAL TEST at least monthly, and a CHANNEL CHECK at least daily, to
verify that the read-out device is indicated as expected.

I The release of radicactive malerials, other than noble gases, in gaseous effluents shall be
determined to be withir the limits calculated in accordanco with this Control by obtaining
representative samples and performing analyses In accordance with the sampling and
analysis program, specified in Table 3.1-2.

BASES

Controls 3.1.2.2 A. through E. require that suitable equipment to monitor the radioactive gaseous
releases are operating during any period these releases are taking place.

Control 3.1.2.2 F. Is provided to ensure that the dose 1o a member of the public from gaseous
effluents from TMI-2 will be within the limits of Control 2.1.2.3 D and Control 2.1.23 E.

These monitoring requirements provide assurance that radioactive gaseous effluents from the station
are properly controfled and monitored over the life of the station. These monitoring requirements
provide the data for the licensee and the Commission 1o evaluate the station’s performance relative
to radioactive gaseous wastes released 1o the environment.

Reports on the quantities of radioactive materials released in gaseous effluents shall be furnished to
the Commission on the basis of ODCM Part Il requirements. On the basis of such report and any
additional information the Commission may obtain from the licensee or others, the Commission may
from time fo time require the licensee to take such action as the Commission deems appropriate
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3.2 Radlnactive Gaseous Effluent Monitoring Instrumentation

Each radioactive gaseous effluent monitoring instrumentation channel shall be demonstrated
OPERABLE by performance of the CHANNEL CHECK, CHANNEL CALIBRATION and CHANNEL
FUNCTIONAL TEST operations at the Irequencies 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

(5)

Radioactive Liquid Waste Sampling and Analysis {4, 5)

A Liquid Relcases
Type of Detectable
Sampling Frequency Activity Analysis Concentration (3)

Each Batch Individual Gamma SE-7 uCi/mi (2)
H3 1E-5 pCi/ml
Monthly Composite (1) Gross Alpha 1E-7 pCi/ml
Sr-89 5E-8 pCi/ml
Sr-90 5E-8 uCi/ml

NOTES:

(1) A COMPOSITE SAMPLE Is one in which the quantity of liquid sampled is proportional to the quantity of
liquid waste discharged from the plant.

{2) - For cenain mixtures of gamma ermitters, it may not be possible to measure radionuclides in concentrations

' near this sensitivity limit when other nuclides are present in the sample in much greater concentrations,
Under these circumstances, it will be more appropriate to calculate tha concentrations of such radionuclides
using measured ratios with those radionuclides which are routinely identitied and measured.

(3) - The detectabiity limits for radioactivity analysis are based on the technical feasibility and on the potential
significance in the environment of the quantities released. For some nuclides, lower detection limits may be
readily achievable and when nuclides are measured below the stated limits, they should also be reported.

{4) - The results of these analyses should be used as the basis for recording aiid reporting the quantities of

radioactive 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 be clearly identified as estimates, and the method used to obtain these data should be described.

Deviations from the sampling /analysis regime will be noted in the report specified in ODCM Part lil.
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TABLE 3.1-2
Radioactive Gaseous Waste Sampling and Analysis (3)
SAMPLE | SAMPLING TYPE CF DETECTABLE
SAMPLE POINT TYPE |FREQUENCY JACTIVITY ANALYSIS| CONCENTRATION(1}(a)
Reactor Building Purge Releases  |Gas Each Purge |H-3 1E6 pCi/cc
Individual
Gamma Emitters 1E-4 pCi/cc (2)
Unit Exhaust Vent Release Points — |Gas Monthly H-3 1E-6 uCi/cc
{Individual
Gamma Emitters 1E4 yCi/cc (2)
Individual (b)
Particulates [Woekly Gamma Emitters 1E-10 uCi/cc (2)
Monthly
Composite  |Sr-90 1E-11 pCifcc
Monthiy Gross Alpha
Composite  [Emitters 1E-11 pCi/ce
Reactor Building Breather Particulates |Semi-Annually indv. Gamma 1E-10 pCi/cc (2)
Emitters (b)
Sr-00 1E-11 uCi/cc
3ross Alpha 1E-11 uCi/cc
Emitters

(1) = The above detectability imits are based on technical feasibility and on the potential significance in the
environment of the quantities released. For some nuclides, lower detection limits may be readily achievable
and when nuclides are measured below the stated limits, they should also be reported.

(2)  For centain mixtures of gamma emitters, it may be possible 1o measure radionuclides at levels near their
sensitivity limits when other nuclides are present in the sample at much highoer lovels. Under these
circumstances, it will be more appropriate to calculate the levels of such radionuclides using observed ratios
in the gaseaus component in the reactor coolant for those radionuclides which are measurable.

(3) - Devations from the sampling and analysis regime will be noted in the repon specified in ODCM Part 1t
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TABLE 23.1-2 (Cont'd)

Radioactive Gaseous Waste Sampling and Analysis Program

Table Notation

a. The LLD is the smallest concentration of radioactive material in a sample that will be detected with 95%
probability with 5% probability of falsely concluding that a blank observation represents a “real” signal.

For a panticular measurement system (which may include radiochemical separation):

4.66 S,
E-V-2.22 ' Y ' exp (-Aat)

LILD =

Where

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

S, Is the standard deviation of the 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 transformation),

V is the sample size (in units of mass or volume),

2 22 is the number of transformations per minute per picocurie,

Y is the fractional radiochemical yield (when applicable),

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

At is the elapsed time between midpoint of sample collection and time of counting (for plant
effluents, not environmental samples),

The value of S, used in the calculation of the LLD for a detection system shall be based on the
actual 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 calculating
the LLD for a radionuclide determined by gamma-ray spectrometry, the background shall include the
typical contributions of other radionuclides normally present in the samples. Typical values of E, V,
Y, and At shall be used in the calculation. The background count rate is calculated from the
background counts that are determined to be with + one FWHM (Full-Width-at-Hall-Maximum)
energy band about the energy of the gamma-ray peak used for the quantitative analysis for that
radionuclide.
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TABLE 3.1-2 (Cont'd)
Radioactive Gaseous Waste Sampling and Analysis Program

Table Notation

b. The principal gamma emitters for which the LLD specification applies exclusively are the following
radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, M0-99. Cs-134, Cs-137, Ce-141 and Ce-144 for particulate
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 "less than” the nuclide’s
LLD and shall not be reponted as being present at the LLD level for that nuclide. The “less than® values shall
not be used in the required dose calcufations.
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SECTION 4.0

Design Features

40 DESIGN FEATURES

4.1.1  The exclusion area is shown In Figure 5-1, TMI-1 Tech. Specs.
LOW POPULATION ZONE 3

]
412 The low population zone is shown in Figure 5-2, TMI-1 Tech. Specs.

SITE BOUNDARY FOR GASEQUS EFFLUENTS

4.1.3  The site boundary for gaseous effluents shall be as shown in Figure 5-3, TMI-1 Tech. Specs.

SITE BOUNDARY FOR LIQUID EFFLUENTS

41.4 The site boundary for liquid effluents shall be as shown in Figure 5-3, TMI-1 Tech. Specs.
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50 PART Il REFERENCES

51

52

53

54

56

5.7

58

NUREG-0683, “Final Programmatic Environmental Impact Statement related to decontamination and
disposal of radicactive wasles resuiting from March 28. 1979, accdent Three Mie Island Nuclear
Station, Unit 2,° March 1981, and its supplements.

TMI-2 PDMS Technical Specifications, attached to Facilty License No. DPR-73

Title 10, Code of Federal Regulations, "Energy”

“Statement of Policy Relative to the NRC Programmatic Environmental Impact Statement on the
Cieanup of Three Mile Island Unit 2,° dated April 27, 1981

Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR Parn 50, Appendix |,* Revision 1,
October 1977

DOE/TIC-27601, Atmospheric Science and Power Reduction

TMI-1 Technical Specifications, attached to Facility Operating License No. DPR-50

PDMS - SAR

1290 me



TMI Radiological Controls
m Nl.lcleal' Departmental Procedure 6610-PLN-4200.01

Title Revision No.

Offsite Dose Calculation Manual (ODCM) y

PART Ill

REPORTING REQUIREMENTS
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PART Il

Reporting Requirements

10 TMI ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT®

11

12

13

Routine Radiological Environmental Operating Reports cavering the operation of the unit during the
previous calendar year shall be submitted to the Commission prior to May 1 of each year.

The Annual Radiological Environmental Operating Reponts shall include summaries, interpretations,
and an analysis of trends of the results of the radiological environmental monitoring activities for the
repof period, including a comparison with pre-operational studies, with operational controls as
appropriate, and with previous environmental monitoring reports, and an assessment of the
observed impacts of the plant operation on the environment. The reports shall also include the
results of Land Use Censuses required by Part |, Section 8.2.

The Annual Radiological Environmental Operating Reports shall include the summarized tabulated
results of analysis of all radiological environmental samples and environmental radiation
measurements required by Part | Table 8.1 taken during the period pursuant 1o the locations
specified in the 1ables and figures in this ODCM, as well as summarized and tabulated results of
these analyses and measurements in a format similar to the table in the Radiological Assessment
Branch Technical Position, Revision 1, November 1979. In the event that some individual results are
not available for inclusion with the report, the report shall be submitted explaining the reasons for
the missing results. The missing data shall be submitted as soon as possible in a supplementary
report.

The reports shall also include the following: a summary description of the radiological environments
monitoring program; a map(s) of all sampling locations keyed to a table giving distances and
direclions from a point that is midway between the Reactor Buildings of TMI-1 and TMI-2; the results
of licensee participation in the Interlaboratory Comparison Program, required by P: 1 |, Section 8.3;
discussion of all deviations from the sampling schedule of Part |, Table 8.1; discussion of all the
required analyses In which the LLD required by Part I, Table 8 3 was not achievable.

*A single submittal may be made for the station,
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20 TMI ANNUAL RADIODACTIVE EFFLUENT RELEASE REPORT

21

2.2

23

24

26

NOTE

A single submittal may be made for the station. The submittal should
combine those sections that are common to both units at the station

however, for units with separate radwaste systems, the submittal shall
specify the release of radloactive material from each unit.

Routine Radioactive Effluent Release Reports covering the operations of the 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.

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 the quantities of radioactive
liquid and gaseous effluents and solid waste released from the unit as outlined in Reg. Guide 1.21,
Rev. 1, with data summarized on a quarterly basis foliowing the format of Appendix B thereol.

The Radioactive Effluent Release Reports shall include the following information for each type of
solid waste shipped offsite during the repon period:

a container volume,

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

€ principal radionuclides (specify whether determined by measurement or estimate),
d. type of waste (e.g.. spent resin, compacted dry waste, evaporator bottoms),

e type of shipment (e g., LSA, Type A, Type B) and
f. solidification agent (e.g., cement).

The Radioactive Effluent Release Reports shall include a summary of unplanned releases from the
site to unrestricted areas of radioactive materials in gaseous and liquid effluents made during the
reporting period.

The Radioactive Effluent Release Reports shall include any changes made during the reporting
period to the PROCESS CONTROL PROGRAM (PCP) documents and to the OFFSITE DOSE
CALCULATION MANUAL (ODCM), as well as a listing of new locations for dose calculations and/or
environmental monitoring identified by the land use census pursuant to Part | Section 8.2.

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 3.21.2.b,
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27

28

29

210

The Radioactive Effluent Release Repont to be submitted shall include an annual summary of hourdy
meteorological data collected over the previous year. This annual summary may be either in the
form of an hour-by hour listing of wind speed, wind direction, atmosphere stability, and precipitation
(it measured) on magnetic tape, or in the form of joint lrequency distribution of wind speed, wind
direction, and atmospheric stability.

The Radioactive Effluent Release Repon shall include an assessment of the radiation doses due 1o
the radicactive liquid and gaseous effluents released from the unit or station during the previous
calendar year.

The Radioactive Effluent Release Report shall include an assessment of the radiation doses from
radioactive liquid and gaseous effluents to MEMBERS OF THE PUBLIC due 1o their activities inside
the site boundary (Figure 5-3, TMI-1 Tech. Specs.) during the repont period. All assumptions used in
making these assessments (i e, specific activity, expasure time and location) shall be included in
these reports. The meteorological conditions concurrent with the time of release of radioactive
materials in gaseous effluents (as determined by sampling frequency and measurement) shall be
used for determining the gaseous pathway doses The assessment of radiation doses shall be
perdarmed in accordance with this ODCM

The Radioactive Effluent Release Repont shall also include an assessment of radiation doses to the
likely most exposed real individual from reactor releases and other nearby uranium fuel cycle
sources Including doses from primary effluent pathways and direct radiation for the previous 12
consecutive months to show conformance with 40 CFR 190 "Environmental Radiation Protection
Standards for Nuclear Power Operation.” Acceptable methods for calculating the dose contributions
from liquid and gaseous effluents are given in Regulatory Guide 1.109, Rev. 1.
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30  PART Ill REFERENCES

R Radiolngical Assessment Branch Technical Position, Revision 1, November 1979

3.2 Reﬁxﬂatury Guide 1.21, "Measuring, Evaluating, and Reporting Radioactivity in Solid Wastes and
Releases of Radioactive Materials in Liquid and Gaseous Effluents from Light-Water-Cooled Nuclear
Power Plants.” Revision 1, June 1974

33 TMI-1 Technical Specifications, attached to Facdity Operating License No. DPR-50

34 Tle 40, Code of Federa! Regulations, “Pratection of Environment”

35 Regulatory Guide 1.109, “Calculation of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix |,* Revision 1,
October 1977

a6 Tile 10, Code of Federal Regulations, “Energy”

37 Regulatory Guide 1.111, "Methods of Estimating Atmospheric Transpornt and Dispersion of Gaseous
Effluents in Routine Releases from Light-Water-Cooled Reactors,” Revislon 1, July 1977

s Regulatory Guide 1.112, “Calculation of Releases of Radioactive Materials in Gaseous and Liguid
Effluents from Light-Water-Cooled Power Reaclors,” Revision O-R, April 1976

39 Requlatory Guide 1.113, "Estimating Aquatic Dispersion of Effluents from Accidental and Routine
Reactor Releases for the Purpose of Implementing Appendix |,* Revision 1, April 1977
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P, - Pathway Dose Rate Parameler
i P, (inhalation) = k' (BR) DFA, ; (Eq A-1)
Where

: mrem/yr per microcurie/m’. The dose factors are based on thr critical individual organ for the child age
group

i P = the pathway dose rate parameter for radionuclide, i, (other than nelie gases) for the inhalation pathway, in
|
k' = conversion factor, 1E6 pCi/microcurie
BR = 3700 m'/yr. breathing rate for child (Reg Guide 1.109, Rev. 1, Table E-5)

DFA, = the maximum organ inhalation dose factor for the infant age group for the ith radionuclide (mRem/pCi).

Values are taken rom Table E-10, Reg Guide 1.109 (Rev. 1)
| Resolution of the units yields: (ODCM Part | Table 4.6)

P, (inhalation) = 3.7E9 DFA, (mrem/yr per xCi/m’) (Eq A-2)

NOTE

The latest NRC Guidance has deleted the requirement to determine P,
(ground plane) and P, (food). In addition, the critical age group has
been changed from infant to child.
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APPENDIX B

Ri - Inhalation Pathway Dose Factor

R = k' (BR) (DFA
Whera

k' conversion factor, 1E6 pCi/microcurie

BR = hreathing rate, 1400, 3700, 8000, BO0O m’/yr for infant, child, leenager, and adult age groups,
respectively. (Reg. Guide 1.109, Rev. 1, Table E-5)

DFA_, = the inhalation dose fictor for organ, o, of the receplor of a given age group, a, and for the ith
radionuclide, in mrem/pCi The total body is considered as an organ in the selection of DFA
Values are taken from Tables E-7 through E-10, Reg. Guide 1.109 (Rev. 1).
Resolutions of the units yields:
Ri = (1.4E9) (DFA,) infant (ODCM Part | Table 5.2.1)
Ri = (3.7E9) (DFA, ) child (ODCM Par | Table 5.2.2) £

Ri (8.0E9) (DFA , ) teen and adult (ODCM Part | Tables 523 and 5 2.4)

E2-1

..} (mrem/yr per microcurie/m’) (Eq B-1)

RLEL
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Ri - Ground Plane Pathway Dose Factor

R = k' k" (SF) (DFG) [(1-e “)/4] (Eq C-1)
Where
k' = conversion factor, 1E6 pCi/microcurie

k* = conversion factor, 8760 hr/yr
A - decay constant for the i* radionuclide, sec '

t = the exposure time (this calculation assumes that decay is the only operating removal mechanism) 473 x
10" sec. (15 yrs), Reg Guide 1.109 (Rev. 1). Appendix C

DFG, = the ground plane dose conversion factor for the i* radionuclide (mrem/hr per pCi/ny’). Values are taken
from Table E-6, Reg. Guide 1109 (Rev. 1). These values apply to all age groups

SF = 07, shielding factor, from Table E-15 Reg. Guide 1.109 (Rev. 1)

Reference ODCM Pan | Table 531

EJ1 m
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APPENDIX D

Ri - Grass Cow-Milk Pathway Dose Factor

R = K[(QxU,) /W +A4)]x(F)x(r)x (DFL,) x
({1, x 1)/Y,) + ({11, x 1) e “Th)/Y] e*if

Whaere

K conversion factor, 1E6 picocurie/mictocurie (pCi/pci)

Q, cow consumplion rate, 50 kg/day, (Reg. Guide 1.109, Rev. 1)
goat consumpticn rate, 6 kg/day. (Reg Guide 1,109, Rev. 1, Table E-2)

U, = Receptor's milk consumption rate; 330, 330, 400, 310 liters /yr for infant, child, teenager, and adult
age groups, respectively (Reg. Guide 1.109. Rev. 1)

Y, = agricultural productivity by unit area of pasture feed grass, 0.7 kg/m’ (NUREG-0133)
Y, = agricultural productivity by unit area of stored feed, 2.0 kg/m’ (NUREG-0133)
F_ = stable element transfer coefficient (Table E-1, Req. Guide 1.109, Rev 1) 1

r fraction of deposited activity retaine in cow's feed grass, 0.2 for particulates, 1.0 for radioiodine
(Table E-15, Reg. Guide 1.109, Rev. 1)

DFL,, = the ingestion dose factor for organ, o, and the ith radionuclide for each respective age group, a
(Tables E-11 to E-14, Reg Guide 1,109, Rev. 1)

A, = decay constant for tha ith radionuclide, sec’
.« tecay constant for weathering, 5.73 x 107 sec’ (NUREG-0133), based on a 14 day half Ife

t, = 173 x 10° sec. the transport time from pasture to cow to milk to receptor (Table E-15, Reg.
Guida 1.109, Rev. 1), or 2 days

1, = 778 x 10" sec, the transport time from pasture to harvest to cow to mik to receptor (Table E-15,
Req. Guide 1.109, Rev. 1), or 90 days

f, = 1.0, the fraction of the year that the cow Is on paslure

1, = 10, the fraction of the cow feed that is pasture grass while the cow is on pasture

Ed-1 e
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APPENDIX D (Cont'd)

The concentration of tritium in milk is based on the airborne concentration rather than the deposition. Therefore, R
is based on (X;Q)

R, = Wk F_Q, U,DFL, (.75 [.5/H]) (Eq D-2)
Whare
k™ 1E3 grams/kg
H = 8 grams/m’, absolute humidity of the atmosphere
75 fraction of the total feed grass mass that is water

.5 - ratio of the specific activity of the feed grass waler to the atmospheric water (NUREG-0133)

the ingestion dose factor for trtium and organ, o, for each respective age group, a (Tables E-11 1o E-14,
Reg Guide 1.109, Rev 1)

OFL,

All other parameters and values are as given above

NOTE

Goat-milk pathway factor, R, will be computed using the cow-milk
pathway tactor equation. F_ tactor for goat-milk will be from Table E-2
Reqg Guxde 1.109, Rev. 1.

Reference ODCM Part | Tables 54110544

Ea.2 i
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R, =

Where

k' =

-“J”r

-

-

Ri - Cow-Meat Pathway Dose Factor

K [, x Uy) / (4 + A)] x (F) x (1) x (DFL,) x -
({1, x 1)/¥) + ((H11) @ Th)/Y] x e*1 (Eq E-1)

conversion factor, 1E6 picocurie/microcurie (pCi/uci)
cow consumption rate, 50 kg/day, (Reg. Guide 1.109, Rev. 1)

Receptor's meat consumption rate; 0. 41, 65, 110 kg/yr for infant, child, teenager, and adult age groups,
raspectively (Reg. Guide 1,109, Rev. 1)

tha stable element transfer coefficients, days/kq (Table E-1, Reg Guide 1.109. Rev 1)

fraction of deposited activity retained In cow's feed grass, 0.2 for panticulates, 1.0 for radioiodine
(Table E-15, Reg. Guide 1.109, Rev. 1)

the ingestion dose factor for organ, o, and the ith radionuclide for each respective age group, a
(Tables E-11 1o E-14, Req. Guide 1.109, Rev. 1)

decay constant for the radionuclide |. sec’

dc-;':ay constant for weathering, 5.73 x 107 sec’ (NUREG 0133), based on a 14 day hall life
1.73 x 10" sec, the transpon time from pasture to receptor (NUREG-0133)

7.78 x 10* sec, the transport time from crop to receptor INUREG-0133)

agricultural productivity by unit area of pasture feed grass, 0.7 kg/m’ (NUREG-0133)
agricultural productivity by unit area of stored feed, 2 0 kg/m' (NUREG-0133)

1.0, the fraction of the year that the cow is on pasture

1.0, the fraction of the cow feed that is pasture grass while the cow is on pasture

The concentration of tritium in meat is based on the airbormne concentration rather than the deposition. Therelore,
R is based on (X/Q):

R.. = Kk F,Q, U, (DFL,,) x 0.75 x (0.5/H]) (Eq E-2)

Where

All terms are as defined above and in Appendix D.

Reference. ODCM Part |, Tables 56110564

E5-1 nw
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APPENDIX F
Ri - Vegetation Pathway Dose Factoc
R = Kxlr/(Y. (A +AN] x (DFLJ x [{U') 1, e'iL + U, 1, e’Th] {Eq F-1)
Where
k' = 1E6 picocurie ‘microcurie {pCi/pct

U, = the consumption rate of tresh leaty vegetation, 0. 26. 42, 64 kg/yT tor infant, chiid, teenaget, of adult age
graups, respectively (Reg Guide 1109, Rev 1)

the consumption rate of stored vegetation, 0, 520, 630, 520 kg/yr for infant, child, teenager, or adult age
groups respectively (Reqg Guide 1.109, Rev. 1)

1 the fraction of the annual intake of fresh leaty vegetation grown locally, = 10 (NUREG40133)
1 the fraction of the stored vegetation grown locally « 0 76 (NUREG 0130)
L = the average time between harvest of leaty vegetation and its consumption, 86 x 10* seconds

Tabie E-15 Reqg Guide 1109, Rev. 1 {24 hrs)]
eg

L the average lima between harvest of stored leaty vegetation and s consumption. 5.18 x 10" seconds. 1
[Table E15, Reg Guide 1.109, Rev. 1 (60 days)) \
¥, = the vejetation area density, 2.0 kg/m' (Table E-15, Beg Guide 1109, Rev. 1) |

Afl other paramelers are as previously defined

The concentration of tritium in vegetation is based on the airbome concentration rather than the deposition
Therefore. R is based on (X/Q)

R, = KKk [U, 1 ¢ U 1] (DFL ) (.75 [.5/H]) (EqF-2)
Whate
All terms are as defined above and in Appendix D

Reference. ODCM Part |, Tables 57110574

E61 nw
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Parameters Used in Dose Factor Calculations
SEETe s = S5 Origin of Value
Table in Section of Site-
Parametor Value RG 1109 NUREG-0133 Specific
Bl sse For P oss
Wﬁ"DFA Each radionuclide E9 Note 1
i I;H- 37060 m' /yr (child) E5
= s ***For Ri (Vegelation)***
e 11-7 S ”Euch- sement type E-t
o v'— s kg /m’ E5
k_d;:hhrwh ;73 E-7 sec’ 5313
DFL Each age group and radionuclide E-11 thry E-14 MNote 1
= U S Each age group ES
e 10 5315
i 86 E + 4 seconds E-15
2 u! Each age group ES
f, 076 5315
1 518 E + 6 seconds E-15
H B0 grams/kqg 5213
***For Ri (Inhalation)***
- ER Each age group E-5
DFA Each age group and E-7 thru E-10 Note 1
nuclide l
E7-t oo
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Parameters Used in Dose Factor Calculations
sl s e e e e el
Onigin of Value
Tabie in Section of Ste-
Parameter Value RG 1109 NUREG-0133 Specific

T | " Forf (Ground Plene) o
}__-S-;F 07 S E-15
MW-ISF"G_ Eact radicnuctide - S EH

t G 473 E ¢ 8sec it 5312
SR R =l = e, F IESE
SRR B For Ri (Grassznimal/M;;T';;" --------- =
= Q,{Cow) 50 kg /day E-J
0, (Goati | 6 kg/day T 2 Ret. Only
U, |Eachagegoup £5
- aw | 573E7 sec 5313
-—.dFtTﬁ:‘;;I:;.ﬂ~'." § E.:ch element E1

t = -‘I_Tach clement t“rbe E-15
& DFL Each age group and nurwa”w e EttthruEa Note 1

i 10 SE e 5313 Note 2

T~ 10 SiEr == 5313 Note 2

& ny l-gr,‘;n-'_- s ”%EAis

& 77BE + 6sec E E-15
oy 4 45 - 20 kg/ny e E15

1, 173E + G sec E15
= H = ;(} grams;/kg = K213 =
e A A Ay T I T e T L o R W W T T S B T S A e ST

E7-2 mw
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(Page 3 of 4)
Parameters Used in Dcse Factor Calculations
s Origin of Value
Table in Section of Site-
Parameter Value ARG 1.109 NUREG-0133 Specific
s *¢* For R, (Grass/Cow/Milk) ***
»A%dul;). ‘ A‘,_ri ki /day : EJ
U_w 55 Each age group E5
 aw | S5TMET7sec 5313
_H—H#:, e Fach element E-1
¢ | Each element type E-15
o DFL‘ Each age group and l’!th.:-l-;l-l.‘——._— E-t1 thru E-14 Note 1
e -'l', s 07 kg/m’ i = E-15
L T7BE + 6 sec E-15
Y,__ 20 kg/m 52 E-15
. 173E - 5sec E-15
t, 10 5313
£ 10 5313
; B0 grams/ kg 5213

E7-3
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APPENDIX A-F REFERENCES
(Page 4 of 4)
NOTES

inhalation and ingest:on dose factors were taken from the indicaled source. For each age group, for each
nuchide, the argan dose factor used was the highest dose factor for that nuclide and age group in the
referenced table

Typically beef cattle are raised all year on pasture  Annual land surveys have indicated that the small
number of goats raised within 5 miles typically are used for grass control and not food or milk
Nevertheless, the goats can be treated as full meat sources where present, despite the fact that their
numbers cannot sustain the meat consumption rates of Table E-5,. NUREG-0133

REFERENCES

1

L]

Regutatory Guide 1109, "Calculztion of Annual Doses 1¢ Man from Routine Releases of Reactor Efftuents for
the Purpose of Evaluating Comtiance with 10 CFR Pant 50, Appendix 1," Revision 1, October 1977.

TMI-Y Technical Specifications, attached to Facillty Operating License No. DPR-50.

NUREG-0133, "Prepatation of Radiological Efffuent Technical Specifications for Nuclear Power Plants.”
" October 1978

E7-4 nin




	002378
	002379
	002380
	002381
	002382
	002383
	002384
	002385
	002386
	002387
	002388
	002389
	002390
	002391
	002392
	002393
	002394
	002395
	002396
	002397
	002398
	002399
	002400
	002401
	002402
	002403
	002404
	002405
	002406
	002407
	002408
	002409
	002410
	002411
	002412
	002413
	002414
	002415
	002416
	002417
	002418
	002419
	002420
	002421
	002422
	002423
	002424
	002425
	002426
	002427
	002428
	002429
	002430
	002431
	002432
	002433
	002434
	002435
	002436
	002437
	002438
	002439
	002440
	002441
	002442
	002443
	002444
	002445
	002446
	002447
	002448
	002449
	002450
	002451
	002452
	002453
	002454
	002455
	002456
	002457
	002458
	002459
	002460
	002461
	002462
	002463
	002464
	002465
	002466
	002467
	002468
	002469
	002470
	002471
	002472
	002473
	002474
	002475
	002476
	002477
	002478
	002479
	002480
	002481
	002482
	002483
	002484
	002485
	002486
	002487
	002488
	002489
	002490
	002491
	002492
	002493
	002494
	002495
	002496
	002497
	002498
	002499
	002500
	002501
	002502
	002503
	002504
	002505
	002506
	002507
	002508
	002509
	002510
	002511
	002512
	002513
	002514
	002515
	002516
	002517
	002518
	002519
	002520
	002521
	002522
	002523

