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1.9 DELETED

1.10 DELETED
1.11 DELETED
1.12 DOSE EQUIVALENT 1-131

The DOSE EQUIVALENT 1-131 shall be that concentration of 1-131 (microcurie/gram)
which alone would produce the same thyroid dose as the quantity and icotopic
mixture of 1-131, 1-132, 1-133, 1-134 and 1-135 actually present. The tayroid
dose conversion factors used for this calculation shall be tlose listed in Table
111 of TID 14844, "Calculation of Distance Factors for Power and Test Reactor
Sites;. [Or in Table E-7 of NRC Regulatory Guide 1.109, Revision 1, Octcber
1977.

1.13 SOURCE CHECK

A SOURCE CHECK shall be the qualitative assessment of channel response when the
channel sensor is exposed to a radioactive source.

1.14 DELETED
1.15 OFFSITE DOSE CALCULATION MANUAL {ODCM)

The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the methodology and
parameters used in the calculation of offsite doses resulting from radicactive
gaseous and liquid effluent, in the calculation ¢7 gaseous and liquid effluent
monitoring Alarm/Trip Setpoints, and in the conduct of the Environmental
Radiological Monitoring Program. The ODCM shall also contain (1) the Radioactive
Effluent Controls and Radiological Environmental Monitoring Programs required by
Section 6.8.4 and (2) descriptions of the information that should be included in
the Annual Radiological Environmental Operating and Semi-annual Radioactive
Effluent Release Reports required by Specifications 6.9.3 and 6.9.4.

1.16 PROCESS CONTROL PROGRAM (PCP)

The PROCESS CONTROL PROGRAM (PCP) shall contain the current formulas, sampling,
analyses, test, and determinations to be made to ensure that processing and
packaging of solid ioactive wastes based on demonstrated processing of actual
or simulated wet d wastes will be accomplished in such a way as to assure
compliance with ] _FR Parts 20, 61, and 71, State regulations, burial ground
requirements, an¢ “her reqguirements governing the disposal of solid radioactive
waste.

1.17 GASEOUS RADWASTE TREATMENT
The GASEOQUS RADWASTE TREATMENT SYSTEM is the system designed and installed to
reduce radioactive gaseous effluent by collecting primary coolant system off
yases from the primary system and providing for delay or holdup for the purpose
of reducing the total radioactivity prior to release to the environment.

1-6
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1.24 CORE OPERATING LIMITS REPORT

The CORE OPERATING LIMITS REPORT is a TMI-! specific document that provides core
operating limits for the current operatirg reload cycle. These cycle-specific
tore operi.ing 'imits shall be determined for each reload cycle in accordance
vith Specification 6.9.5. Plant operation within these operating limits is
aldressed in individual specifications,

1.75 FREOUENCY NOTATION

The " "QUENCY NOTATION specified for the performance of Surveillance Requirements
shall correspond to the intervals defined in Table 1.2. A1l Surveillance
Requirements shall be performed within the specified time interval with a maximum
allowable extension not to exceed 2%% of the surveillance interval.

TABLE 1.2
EREQUENCY NOTATION
NQTATION FREQUENCY

S Shiftly (once per 12 hours)
D Daily (once per 24 hours)
" Weekly (once per 7 days)
M Monthly (once per 31 days)
Q Quarterly (once per 92 days)
S/A Semi-Annually (once per 184 days)
R Refueling Interval
P S/U Prior to each reactor startup, if not

done during the previous 7 days
p Completed prior to each release
N/A (NA) Not applicable
& Once per 18 months

1-8
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1.25 FREQUENCY NOTATION

Bases

Section 1.25 establishes the limit for which the specified time interval for
Survetllance Requirements may be extended. It permits an allowable extension of
the normal surveillance interval to facilitate surveillance scheduling and
consideration of plant operating conditions that may not be suitable for
conducting the surveillarce; e.g., tiransient conditions or other ongoing
surveillance or maintenance activities, It also provides flexibility to
accommodate the length of a fuel cycle for surveillance that are performed at
each refueling outage and are specified with a fuel cycle length survaillance
interval. It 1is not intended that this provision be used repeateuiy as a
convenience to extend surveillance intervals beyond that specitied for
surveillance that are not performed during refueling outages. The limitation of
Section 1.25 s based on enqineerin? judgement and the recognition that the most
probable result of any particular surveillance being performed is the
verification of conformance with the Surveillance Requirements. This provision
is sufficient to ensure that the reliability ensured through surveillance
activities is not significantly degraded beyond that obtained from the specified
surveillance interval,

Amendment No. 72, 137, 155
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3.22.3 __SOLID RADIOACTIVE WASTE

LIMITING CONDITION FOR OPERATION

DELETED l |
|
_1‘
|
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RADIOLOGICAL ENVIRONMENTAL MONITORING

3.23.2 LAND USE CENSUS
LIMITING CONDITION FOR OPERATION
DELETED

3-125
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Amendment No.

TABLE 3.23-2

REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIUNS
INENVIRONMENTAL SAMPLES

DELETED

3-126
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RADIOLOGICAL ENVIRONMENTAL MONITORING
3.23.3 INTERLABORATORY COMPARISON PROGRAM
LIMITI» _CONDITION FOR OPERATION

DFLETED

3-127
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4.22.3 SOLID RADIOACTIVE WASTE
SURVEILLANCE REQUIREMENTS
4.22.3.1 SOLID RADWASTE SYSTEM

DELETED

4.22.3.2 PROCEST CONTROL PROGRAM

DELETED

Amendment No. 72, 137
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SURVEILLANCE REQUIREMENTS

4.23.1

DELETED

Amendment No. 72
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TABLF 4.23-]

MAXIMUM VALUES FOR THE LOWER LIMITS OF DETECTION (L10)

DELETED

4-118
(4-119 thru §-120 delcted)
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SURVEILLANCE RETUIREMENTS

1.23.2
DELETED

4-121
Amendment No, 72



SURVEILLANCE REQUIREMENTS

4.23.3
DELETED

4-122
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| 6.9.3

6.9.3.1 The Annual Radiological Environmental Operating Report covering the
operation of the unit during the previous calendar year shall be
submitted prior to May 1 of each year.

The Report shall include summaries, interpretations, and an

a alysis of trends of the results of the Radiological Environmental

Monitoring Program for the reporting period. The material provided
shall be consistent with the objectives outlined in: (1) the ODCM;

;nd. ég) Sections IV.B.2, IV.B.3, and IV.C of Appendix 1 to 10 CFR
art 50,

Note: A single submittal may be made for the station.

6-17
Amendment No. 59, 64, 72, 77, 108, 117, 129, 177
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The Semiannual Radioactive Effluent Release Report covering the
operations of the unit during the previous 6 months of operation
shall be submitted within 60 days after January 1 and July 1 of
each year.

The Report shall include a summary of the quantities of radioactive
Tiguid and gaseous effluent and solid waste released from the unit.
The material provided shall be: (1) consistent with the objectives
outlined in the ODCM and PCP; and, (2) in conformance with 10 CFR
50.36(a) and Section IV.B.1 of Appendix 1 to 10 CFR Part 50,

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,

6-18
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6.9.5
6.9.5.1

6.9 5.2

6.9.5.3

6.9.5.4

CORE OPERATING LIMITS REPORT

The core operating limits addressed bty the individual Technical
Specifications shall be established and documented in the CORE
OPERATING LIMITS REPORT prior to each reloaa cycle or prior to any
remaining part of a reload cycle.

The analytical methods used to determine the core operatin% limits
addressed by the individual Technical Specifications shall be those
prev‘ousl{ reviewed and approved by the NRC for use at TMI-1,
specifically:

(1) BAW-10122A Rev. 1, "Normal Operating Controls," May 1984,

(2) BAW-10116-A, "Assembly Calculations and Fitted Nuclear Data,"
May 1977.

(3) BAW-10117P-A, "Babcock & Wilcox Version of PDQ User's Manuc',"
January 1977.

(4) BAW-10118A, "“Core Calculational Techniques and Procedures,"
December 1979.

(5) BAW-10124A, "FLAM[L 3 - A Three-Dimensional Nodal Code for
Calculating Core Reactivity and Power Distributions,"
August 1975.

(6) BAW-10125A, "Verification of Three-Dimensional FLAME Code,"
August 1976,

(7) BAW-10152A, "NOODLE - A Multi-Dimensional Two-Group Reactor
Simulator,"” June 1985,

(8) BAW-10119, "Power Peaking Nuclear Reliability Factors,"
June 1977.

The core operating limits shall be determined so that all applicable
Timits (e.g9. fuel thermal-mechanical 1imits, core thermal-hydraulic
limits, ECCS limits, nuclear 1imits such as shutdown margin, and
transient/accident analysis limits) of the safety analysis are met.

The CORE OPERATING LIMITS REPORT, including any mid-cycle revisions
or supplements thereto, shall be provided upon issuance for each
reload cycle to the NRC Document Control Desk with copies to the
Regional Administrator and Resident Inspector.

6-19
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RECORD RETENTION

The following records shall be retained for at least five years:

a.

Records of normal station operation including power levels and
periods of operation at each power level.

Records of principal maintenance activities, includin
inspection, repairs, substitution, or replacement of principa
items ¢ equipment related to nuclear safety.

A1l REPORTABLE EVENTS.

Records of periodic checks, tests and calibrations.

Records of reactor physics tests and other special tests related
to nuclear safety.

Changes to procedures required by Specification 6.8.1.

Records of solid radioactive shipments,

6-20
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m. Records of the service 1ives of all safety related
hydraulic snubbers including the date at which the
service 11fe commences and associated installation
and waintenance records.

6.10.3 The following records shall be retained for the duration of the unit
Operating License:

0. Records of reviews performed for changes made to the OFFSITE
DOSE CALCULATION MANUAL and the PROCESS CONTROL PROGRAM.

6-21
Amendment ho. 72, 77, 129, 137, 141, 149, 50




Procedures for personnel radiation protection shall be prepared consistent with
the requirements of 10 CFR Part 20 and shall be approved, maintained and adhered
to for all operations invelving personnel radiation exposure.

6.12 HIGH RADIATION AREA

6.12.1 In lieu of the "control device"” or "alarm signal" required by paragraph
20,203 (c)(2) of 10 CFR 20:

a. Each High Radiation Area as defined by paragraph 20.202 (b)(3) shall
be barricaded and conspicuously posted as a High Radiation Area, and
personnel desiring entrance shall obtain a Radiation Work Permit
(RWP), Any individual or group of individuals entering a High
Radiation Area shall (a) use a ‘ontinuously indirating dose rate
monitoring device or (b) use a radiation dose rate integrating
device which alarms at a pre-set dose level (entry into such areas
with this monitoring device may be made after the dose rate level in
the area has been established and personnel have been made
knowledgeable of them), or (c) assure that a radiological contrsl
technician provides positive control over activities within the area
and periodic radiation surveillance with a dose rate monitoring
instrument .

b. Any area accessible to personnel where a major portion of the body
could receive in any one hour a dose in excess of one thousand mrem
shall be locked or guarded to prevent unauthorized entry. The koys
to these locked barricades shall be raintained under (he
administrative control of the respective Radiological Controls
Supervisor,

The Radiation Work Permit is not required by Radiological Controis
personnel during the performance of their assigned radiation protection

duties provided they are following radiological control procedures for
entry into High Radiation Areas.

6-22
Amendment Nos. 11, 35, 72, 77, 106, 107, 129



6.13 PROCESS CONTROL PROGRAM (PCP)
6.13.1 GPU Nuclear Corporation initiated changes to the PCP:

1.

2.

Amendment Nos.

Shall be submitted to the NRC in the Semiannual
Radioactive Effluent Release Report for the period in

which the changes were made. This submittal shall contain:

a. sufficiently detailed information to justify the
changes without benefit of additional or
supplemental information;

b. a determination that the changes did not reduce the
overall conformance of the solidified waste product to
existing criteria for solid wastes; and

¢. documentation that the changes nave been reviewed and
approved pursuant to 6.8.2.

Shall become effective upon raview and approval by GPUNC
Management .

6-23
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6.17 MAJOR CHANGES TO RADIOACTIVE WASTE TREATMENT SYSTEMS

6.17.1 GPU Muciear Corporation initiated safety related changes to the
radioactive waste system (liquid. gaseous ana solid):

1. Shall be reported to the Commission in the Annual Report
(Specification #.9.1B) for the period in which the evaluation
was reviewed. ihe discussion of each change shall contain:

A summary of the evaluation that led to the determination
gha; the change could be made in acco-dance with 10 CFR
0.59;

Sufficienl detailed information to to.ally support the
reason for the change without benefit of additional or
supplemental information;

A detailed description of the equipment, components and
processes involved and the interfaces with other plant
systems:

An evaluation of the change which shows the predicted
releases of radioactive materials in Tiquid and gaseous
effluents and/or quantity of solid waste that differ from
those previously predicted in the license application and
amendments thereto;

An evaluation of the change which shows the expected
maximum exposures to individuals in the unrestricted area
and tc the general population that differ from those
previously estimated in the license application and
amendments thereto,

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

An estimate of the exposure to plant operating personnel as
a result of the change; and

Documentation of the fact that the change was reviewed
andapproved.

2. Shall become effective upon review and approval in accordance
with Section 6.5.1.

6-2%
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1.0 LIQUID EFFLUENT MONITORS

1.1

T™™I-1 and TMI-2 Liguid Radiation Monitor Set Points

The liquid effluent off-line monitors are set such that the concentration(s)
of radionuclides in t.e liquid effluents will not exceed the concentration
limite specified in 10 CFR 20, Appendix B Table II, Col 2, Table 1.1 liste
the Liquid Effluent Release Points and their parameters; Figure 1.1 provides
a Liguid Release Pathway Diagram.

To meet the above lim.t, the alarm/trip set points for liquid effluent
monitores and flow measuring devices aire set in accorcdance with the following

eguation:

(egq 1.1)

4]
-
-~
iA
e}

-
+
L)

where:

¢ = the effluent concentration limit implementing 10 CFR 2. for the site, in
uCi/ml.,

¢ = the set point, in uCi/ml, of the liquid effluent monitor measuring the
radicactivity concentration in the effluent line prior to dilution and
release. The eet point ie proportional to the maximum volumetric flow
of the effluent line and inversely proportional to thre minimal
volumetric flow of the dilution stream plus the effluent stream. The
alert set point value is set to ensu:e that advance warning occurn prior
to exceeding any limite. The high alarm set point value is surh that if
it were exceeded, it would result in concentrations exceeding the 10 CFR
20 limite for the unrestricted area.

f = flow set point a8 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,

P = flow rate of dilution water measured prior to the release point, in
volume per unit time. On site dilution minimal f'~ 9 are listed in
Table 1.1.

Tae set point concentration is reduced such that concentration contribut.ons
from multiple release points would not combine to exceed 10 CFR 20 limits.
Th et point concentration is converted to set point scale units using

ap; .opriate radiation monitor calibration factors.

Thie section of the ODCH is implemented by the Radiation Monitor System Set
Pointe procedure and, for batch releases, the Releasing Radiocactive Ligquid
wWaste procedure.

13.0 2171c
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: K ™I Liguid Effluent Release Pointe and Liguid Radiation Monitor Data

T™I-1 has three required liguid radiation mounitors. These are RM-L6, RM-L10,
and RM-L12. Theee ligquid release point radiation monitcreg and sample pointse
are shown in Table 1.1. The TMI outfall radiation monitor, RM~1L7, ie also

liet ad.

T™I-2 doee not have any required liquid radiation monitors, but does utilize
PM-L12, and RM-L7 for release of non-accident water. TMI-2 loes not release
any processed water to the environment.

1.2.1

RM-L6

RM-L6 ie an off-line system, sonitoring radicactive patch
discharges from the TMI-1 liquid radwaste system (see Figure 1.1).
These batch roleases 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 less than
108 MPC for each identified radionuclide, including conaervative
default values for Sr-89, Sr-90, and Fe-55. This ensures this
patch release will meet the following eguation:

(c,/mpC,) < 0.10, (eq 1.2)
where: Ci = diluted concentration of the i*" radionuclide,
MPC, = The most limiting concentration for that
radionuclide in the unrestricted area (10 CFR 20,
App. B, Table II, Col. 2). A value of 3E-3 uCi/ml
for dissolved and entrained noble gases shall be
used.
The set points for RM-L6é are set for each release based on the
monitor response to each radionuclide identified in the gamma scan
gample results as follows:
(1.5)* [Bi (uCi/cc) *(CPW/uCi/cc) ] + (CPMyg) = ALERT P
(2.0)* [BL (uCi/ecc), (CPM/uCi/ec) ] + (CPM,,) = HIGH ALARM CPM
where: (uCi/cc), = positively identified radionuclides
(CPM/uCi/ec), = RM-LE sensitivity to radionuclide i.

(CPMy) = RM-L5 background prior to batch release

A high alarm on RM-L6 will close valve WDL~V-257 and terminate any
WECST releases to the environment.
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1.2

1.2,

1.2.

8

3

RM-L12

RM-L12 is an off-line system, monitoring combined releases from the
Industrial Waste Treatment System/Industrial Waste Filtration
Syetem (IWTS/IWFS). The input to IWTS/IWFS originatee in TMI-2
sumps, (see Figures 1.1 and 1.2) and the TMI-1 Turbine Building
sump (see Figure 1.1). The set points are based on the maximum
release rate from both IWTS and IWFS simultaneously, (see

Figure 1.1) & minimum dilutic flow rate, and 508 MPC for I~131,
which is the most limiting . .ionuclide at an MPC level of 3E-7
uCi/ml. These inputs are used in egquation 1.1 to determine the
RM-L12 High Alarm set point. The alert set point ie then 50% of
the High Alarm set point. A high alarm on RM-L12 will cluse IWTS
and IWFS release valves and trip release pumpe to stop the release.

RM-L10

RM-L10 is a Nal datector submerged in the TMI-1 Turbine Building
Sump (wee Figure 1.1). 7The met points are based on the calculated
RM-L12 set point concentration, since the 7"BS discharges directly
to the IWTS, which in turn discharges to *he Susquehanna River.
Therefore, the concentration from the Turbine Building Sump should
not exceed the set point calculated for the IWTS/IWFS release
point., Thie monitor’'s high alarm will isclate power to the TBS
sump pumps to terminate releasee to the IWTS.

RM-L7

RM-L7 is an off-line system, monitoring the TMINS outfail to the
Susquehanna River (eee Figures 1.1 and 1.2). RM-L7 has an
associated proportional to fluw compositor which is used to collect
composite samples. Thie monitor is the final radiation monitor for
T™™I-1 and TMI-2 normal LiqQui” effluent releases.

15.0 2171¢
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1.

Control of Liguid Releases

™1 liquid effluent releasees are controlled to less than 1.0 MPC by limiting
the percentage MPC allowable from the two TMI liguid release poin*s. RM-L6,
and effluent sampling, limits batch releases to less than or equal = i0%
MPC, and RM-L12, and effluent sampling, limite releases from TMI-1 and TMI-2
to less than or egual to 50% MPC or 1-131.

These radiation monitor set pointe also include built in meter error factors
to further ensure that TMI liguid effluent releases are leeg than 1.0 MPC to
the environment,

The radicactivity content of each batch of radicactive liguid waste is
determined prior to release by sampling and analysis in accordance with TMI-1
Tech. Spec. Table 4.22-1. The resulte of pre-release analyses are used with
the calculational methods in Section 1.1, to assure that the concentration at
the point of release ie maintained within the TMI-1 Tech. Spec. Section
3.23:31.3.

Post-release analyeis of samples compolited from batch releases are performed
in aceordance with TMI-1 Tech. Spec. Table 4.22-1. The results of the
previous post-release analysie shall be used with the calculational methods
in the ODCM to assure that the concentratiocné at *he peoint of release were
maintained within the TM 1 Tech. Spec. Suction 3.22.1.1.

The radiocactivity concentration of liquide discharged from continuous release
pointe are determined by collection and analyeis of samples in accordance
with T/°-1 Tech. Spec. Table 4.22-1. The rasulte of the analysis are used
with th. ‘alculational methods of the ODCM to assure that the concentration
at the point of release iLs maintained wittin the TMI-1 Tech. Spec. Section
3.22.1.1.
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TABLE 1.1
™I LIQUID RELEASE POINT AND LIQUID RADIATION MONITOR DATA
() (¥) (FR) (or)
LIQUID DISCEARGE RIVER RELEASE
LIQurp RELEASE FLOW PLOW RADIATION TERMINATION
PADIATION | poTwT - ] on aTTE RATE FEAR FIELD MONITOR INTEFLOCKE
HONITOR (Maimum (FLOw DILUTION aPe SILUTION SERSITIVITY (YRS /NO)
{DETRCTOR ) LOCATION Volume ) RECORDEFR ) . (Range ) FACTOR (CPN/uCi/ee) VALVES
e
L6 281°' FPlevation WECST 0-30 gpm | >=5,000 k7 AVE. ] Ce-1137 ns
(Nal) ™11 Auxi- | Batch (FT-84) (FT-148) (1.4K6-5 4E8) 7.1607 WDL-VZ5"
L2 liary Bldag Roleases
(6000 gel.)
N-L17 South end f station >=8 000 WA BT AVE, s \ S A
(Ral) ™Il MO0T Discharge (PT-146) (1.4E6-5.4E8) YA W - %7
L ™I-1 and ' “uD' A-1311
e i
Non-AGY '

Rt — F e — — R o
-1 Submerged in Turbine 0-400 goe ' »%15,000 | 2B7 AVE. | RS & b YRS
(Ral) I™I-1 Turbine Buflding (PR- 51 (PT-146) {1.4R6-5 488, 1.6%9 SD-PIA,

Bldg. Sump Sump (7301 SD-P9B
(10,000 gal.) Ce-137
1.089
R¥-L12 IWPS Building IWI'S/ IWPS 0-200 gwm | >=1%,000 2ET AVE. § I-131 YRS
(Nal) NW Corner Continuous (FT-342)/ [ (FT-146€) [1.486-5 . 4R8) 1.58% w-v7),
il Raleases 0-100 gpa Iw-P16,17,18
{ 300,000/ (PT-373) Ca~11?
80,000 gal.) 6.587 wW-Vv279,
w-p29,30

L ]

* WDL-R-131) has bean flarged oif as & ™I-2 liquls outfalil.

«sThese monitors are utlissd for any norsal liquid released from T™™I-1 or ™I-2.
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2.0 LIQUID EFFLUENT DOSE ASSESSMENT
2.1 Liquid Effluents - 10 CFR S0 Appendix 1

- ——— - -

e -

1 » dose from liguid effluents results from the consumption of fish and
drinking water. The location of the nearest potable water intake ie PP&L
Brunner 1sland § «am Electric Station located downstream of TMI. The use of
the flow of the Susguehanna River as the dilution flow ie justified based on
the complete mixing in the river prior to the first potable water supply,
adequately demonstrated by flume tracer die otudies and additional liquid
effluent release studies conducted using actual TMI-1 tritium relz2ases.
Other pathwaye 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:

' £ £ 1

Dose § = I T (At) X (C,) X | (AW, X FR) + (AP, X FD X DF) (eg 2.1)
i3

where:

Dose j = the cumulative dose commitment to the total body or any organ, 3,
from the liguid effluents for the total time period, in mrem.

At = the length of the time period over which C, and f are
averaged for all ligquid releases, in hours.

C, = the average concentration of radionuclide, i, in undiluted liquid
effluent during time period At frow any liquid release, in uCi/ml.

PEpEE————— L B RS it

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

- PRpE——————— SR LSl ket

£ = undiluted liguid waste flow, in gpm.
FO = plant dilution water flowrate, in gpm
FR = river flowrate, in gpm.

DF = dilution factor as a result of mixing effects Ln the near field of
the discharge scructure of 0.2 (Reg. Guide 1.109, Rev. 1,
Table A-2) or taken to be 5 based on the inverse of 0.2.

AW,, and AF,, = the pite-related ingestion dose commitment factor to the total
body or any organ, j, for each identified principle gamma and
peta amitter, in mrem/hr per uCi/ml. AW i@ the factor for the
water pathway and AF ie the factor for the fish pathway.

i
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values for AW, are determined by the following equation:
AW, = (1.1485) x (0,) = (DF,) (eq 2.2)
where:
1.1485 = (1.0B6 pCi/pCi) x (1.0K3 ml/kg) + (8760 hr/yr)
U, = Water consumption rate for adult is 730 kg/yr (Reg. Guide 1.109,
Rev. 1).
DF,, = ingestion dose conversion factor fur radionuclide, i, for adulte

P

total body and for "worst caee"” organ, j, in mrem/pCi, from
Table 2.1 (Reg. Guide 1.109)

Values for AF,, *re determined by the following egquation:

where:

AP, = (1.1485) x (U,) x (DFy,) x (BF,) (eq 2.2.2)

1.1485 = definad above

DF

U, = adult fish consumption, assumed to be 21 kg/yr (Reg. Guide

1.109, Rev. 1).

= jingestion dose conversion factor for radionuclide, i, for
adult total body and for "worst case" organ, 3, in mram/pCi,
from Table 2.1 (Reg. Guide 1.109, Rev. 1).

i

BF, = Bioaccumulation factor for radionuclide, i, in fish, in pCi/kg

per pui/L from Table 2.2 (Reg. Guide 1.109, Rev. 3) s
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2.2 TMI-1 Liguid Radwaste Sy~tem Dose Calcs Once/Month

T™MI-1 Tech. Spec. Section 3.22.1.3 requires that appropriste portions of the
liquid radwaste treatment system shall be used to reduce the radiocactive
materials in ligquid wastes prior to their discharge when the monthly
projected doses due tc 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 a calendar month, the total dose from all ligquid releases for
the month wili be integrated. An estimated projected doee for the next month
will be determined based on plint operation and the integrated dose for the
previous month. If thie estimated projected dose exceeds 0.06 mrem total
body or 0.2 mrem any organ, appropriate portions of the Liquid Radwaste
Treatment System shall be used to reduce radiocactivity levels prior to
release.

{(This secticn does not apply to ™I-2.)

23.0 2171c
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2:3 Alternative Dose Calculational Methodology

Ae an alternative, models in, or based upon, those presented in Regulatory
Guide 1.109 (Rev. 1) may be used to make a comprehensive doee assessment.
Default parameter values [rom Reg. Guide 1.109 (Rev. 1) and/or actual site
specific data would be used where applicable.
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TABLE 2.2

BIOACCUMULATION FACTORS, BF,

BIOACCUMULATION FACTORS 10 BE USED IN THE ABSENCE OF SITE-SPECIFIC DATA*

(pCi/kg per pCi/liter)

FRESHWATER
ELEMENT FISH INVERTEBRATE

H 9,0E-01 $,.0E~01
€ 4,.6E+03 9.1E+03
NA 1.0E+02 2.0E+02
CR 2.0E+02 2.0E+03
MN 4.0E+02 9.0E+L )
FE 1.CE+02 3.2E+03
co 5.0E+01 2.0E+02
NI 1.0E+02 1.0E+0%
cu 5.0BE+01 4.0BE+02
N 2.0F+3%3 1.0E+04
BR 4.28+02 3.3E+02
RB 2.0E+03 1.0E+03
SR 3.08+01 1.0E+02
¥ 2.58+01 1.0E+G3
ZR 3.3E+00 6.7E+Q0
NB 3.0E+04 1.0E+02
MO 1.0E+01 1.0E+01

T 1.5E+01 $.0E+Q0
RU 1.0E+01 3,08+02
RH 1.0E+01 3.0B+02
*SB 1.0B+00 1.0E+00
TE 4.0E+02 8.18+03
I 1.5E+01 5.0E+00
cs 2.0E+03 1.0B<03
BA 4.0E+00 2.0B+02
LA 2.5E+01 1.0E+03
CE 1.0E+00 1.0E+03
PR 2.5E+01 1.08+03
ND 2.5E+01 1.CE+03
L 1.28+03 1.08+01
NP 1.0E+01 4.0E+02

i Bicaccumulation factor values are taken from Reg. Guide 1.109 (Rev.

LA Sb ticaccumulation factor value is taken from EPRI NP-3840.

28.0

1), Table A-1j3.
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a) Misce.laneous Waste Evaporator (WOL-I1B) or Reactor Coolant
Evaporator (WDL-Z1A)

b) Wasth» Evaporacor Condensate Demineral izer (WDL-K3 A or B)

c} waste Evaporstor 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 Dischurge

All liquid releases from the TMI-1 Liquid Waste Treatment Syetem
are made through the Waste Evaporator tondensate Storage Tanks. To
frovide thorough mixing and a representative sample, the contenrts
of the tank are recirculated using one of the Waste Evaporator
Condensate Transfer Pumps.

fluent Waste Treatment System

Description of the TMI-2 Liguid Radicactive Waste Treatment Sys'¢m

The TMI-2 Liguid Radicactive Waste Treatment Syatem has been cut of
service since the T™I-2 Ascident in 1979. T™1~-2, hcwever, releases
.n=Accident Generated Water (AGW) from various sumpe and tanks to
v.® river (see Figures 1.1 and 1.2). This process is governed by
plant prucedures that encompass proper sampling, sample analyseis,
and radiation monitoving techniques.

30.0 2171c
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4.0 GASEOUS L7FLUENT MOMITORS

4.1 TMI-1 Noble Gas Monitor Set Poin®®

The gaseous effluent monitor set points are established for each gaseocus
effluent radiation monitor to assure concentrations of radionuclidee in
gaseous effluents do not exceed the limits eset forth in 10 CFR 20. Table 4.1
liste Gaseous Effluent Release Points and their associated parameters;

Figure 4.1 provides 2 Ganecus Effluent kelease Pathway Diagram.

The set points are established to satiefy the more restrictive set point
concentration in the following two equational

500 > £ (e,)(F)(K)(D¥) (eq 4.1.1)
i

and

3000 > & (o)L, + 1.1 M) (Dv)(F) (eq 4.1.2)
i

where:

¢, = set point concentration, in uci/ec

¥ » gaseour effluent flowrate At the monicor, in cc/sec (reference
Table 4.1)

K, = total body dose factor, in mrem/,: per yCi/m’ from Table 4.2

Dv = highest sector annual average atmospheric ‘ispersion factor (X/9)
at 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 gar, ESF FHB, and ground releases). Maximum values
presently used are 4.19E-7 sec/m’ at sector SE for station vent, and
1.16B-5 sec/m’ at sectors N and WNW for all other releases.

L, = skin dose factor due to bota emissions from radionuclide i, in
mrem/yr per uCi/m’ from Table 4.3.

M, = air dose factor due to gamma emissions from radionuclide i, in
mrac/yr per uCi/m’ from Table 4.3.

1.1 = mrem skin dos. per mrad air dose.

§00 = annual whole budy dose limit for unrestricted areas, in mrem/yr.
3000 = annual skin dose limit for unrestricted areas, in mrem/yr.
The set point concentration is further reduced such that the concentration

contributions from m-ltiple release pointe would not combine to exceed
10 CPR 20 limits.

33.0 2171¢c
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The set point concentration is converted to set point scale unite on eacd
radiation monitor using appropriste calibration factors.

This section of *he OCCM is implemented Ly the Radiation Monitor System Set
Pointe procedure and the procedure for Releasing Radioactive Gasecus wWaste.
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4.2 ™I-1 Particulate and Radiociodine Monitor Set Points

Set pointe for monitore which detect radionuclides other than nuble gases are
also established to assure tnat concentrations nf these radionuclides in
gasecus effluents do not exceed the limits in 10 CFR 20.

Set pointe are establiehed sc as to satisfy the following egquationst

1500 > & (e, ) (P)(P)(DV) leq 4.2)
i

where:
¢, = set point concentration, in uCi/ce
F = gaseous effluent flow rate at the monitor, in ce/sec (Table 4.1)
P, = pathway dose parameter, in mrem/yr per uCi/m’ for the inhalation

pathway from Table 4.6. The dose factore are based on Lhe actual
individual organ and most restrictive age group (infant) (NUREG-0133).

NOTE ! Appendix A contains P, calculational method? \ogy . |

PR TR p———— YR L L ki ---—n--s‘-v---w--u--—------»-—--_--—----n-_-

1500 = annual dose limit to ary organ from particulates and radiciodines and
radionuclides (other than noble gases) with half livee greater than
eight days.

Dv = the annual average atmospheric dispersion factor for the worst-case
sector; maximum X/Q, in sec/m’ for the inhalation pathway at the
unrestricted ares Dispersion factors may be read or interpolated
from Table 4.4 for releases from the station veat and Table 4.5 for
all other releases. Maximum values of X/Q presently used are 4.192-7
seo/m’ for station vent, at sector SE, and 1.16E-5 sec/m’ for all othe~
releases, at sectore N and WNW.

The set moint concentration ise further r~duced euch that concentration
sontributions from multiple release points would not combine to exceed
10 CFR 20 limite.

The set point concentration is converted to se" point scale units on each
radistion monitor using appropriate calibration factore.

This mection of the ODCM is implemented by the Radiation Monitor Systems Sat
Points procedure and the procedure for Releasing Radicactive Gaseous Waste.
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4.3 TMI-2 Gaseous Radiation Moni%or Set pointse

TMI-2 Gasecus Radiation Monitors have their set points described in TMI-2
Plant Procedure 4210-0OP8-3661.02. Figure 4.5 provides a gaseous effluent
release pathway diagram. Table 4.2 provides TMI-2 Rad.iation Monitor Data.

These set points are set in accordance with the Controle delineated in
Part 11 of thie ODCM.
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4.4 THMI-1 Gaseous Effivent Ralease points and Gaseous Radiation Monitor Data

TMI-1 hae eight (8) regquired effluent gaseous radiation monitors. These are
RM-A4, RM=AS, RM-AlS, RM-A6, RM-A7T, RM-AB, RM-A9 and RM-Al4. These gaseocus
release pointe, radiation monitors, and sample points are shown in Table 4.1.

4.4.1

4.4.2

4.4.4

RM-A4/RM-AE Fuel Handling and Auxisiary Building Exhaust

RM-A4 ie the particulate, radioiodine and gaseous radiation monitor
for the TMI-1 Fuel Handiing Building ventilation (see Figures 4.1
and 4.2). RM-A6 ie the particulate, radiciodine, and gaseous
radiation monitor for the TMI-1 Auxiliary Building Ventilation (see
Figure~ 4.1 and 4.2). High alarms on RM-Ad4 or RM-AL noble gas
channels will iunitiste shutdown nf the related building ventilation
air supply systen. These two radiation monitors concurre. tly will
patiefy requirements for the Station Vent release point in place of
RM-ASB.

RM-AB Station Ventilation Exhaust

RM~AB is the particulate, radioindine and gaseous radiation monitor
for the TMI-1 Station Ventilation (see Figures 4.1 and 4.2). This
in plant effluent radiation monitor aiso has an associated sampling
panel with sampling lines located befora the sample filters. High
alarm or RM-AB noble gas low channael will initiate shutdown of the
Station Ventilation air suppliy sy:tems. (The Fuel Handling and
Auxiliary Build!ng Ventilation). This radiation monitor satisfies
requirements for the Station Vent release point in place of RM-Ad
and RM-A6,

RM-AS/RM-Al5 Condeneer Off Gas Exhaust

RM-AS is the gassous radiation monitor for the T™1-1 Condenser Off
Gas exhaust (see Pigures 4.1 and 4.4). RM-ALS is the back up
gaseous radliation monitor for the TMI-1 Condenser Off Gas exhaust
(see Figures 4.1 and 4.4). High alarme on RM-AS lcv channel or
RM-AlS noble gas channels will initiate the MAP-% Radioiocdine
Processor Statioun, These two radiation monitors together satisfy
requirements for the Condenser Off Gas release point.

AM-A7 Waste Gas Decay Tank Exhaust

RM-A7 is the gasecus radiation monitor for the TMI-1 Waste Gae
Decay tanki (eee Pigures 4.1 and 4.2). This in plant effluent
radistion monitor aleo has an associated sampling panel. High
alarm on RM~A7 noble gas channel will initiates shutdown of the
Waste Gas Decay Tank release in progress. Thie radiation monitor
satisfies requirements for batch gaseocus releases to the Station
Vent release point.
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4.5

T™I-2 Gaseous Zffluent Release Points and Gaseous Radiation Monitor Data

T™1-2 hae
These are

PWD-RML~-4.

effluente
facility.

peven (7) regulatory required gaseous effluent radiation monitors.
HP~R-219, HP-R-219A, ALC-RMI-18, WHP-RIT-1, HP-R-22%, HP-R-226, and
Also included in this discuseion is RLM-RM-1, which monitors
from the Resp rator Cleaning and Laundry ‘aintenance (RLM)
These gaseous release points, radiation monitors, and sample

pointe are shown in Takle 4.2, and various gaseous effluent pathways are
depicted in Figure 4.5.

4.5.1

4.5.4

HP-R-219 Station Ventilation Exhaust

HP-R-219 is & Victoreen particulate, radiociodine, and gaseous
radiation monitor for the TMI-2 ventilation exhaust. Thie in-plant
effiuent radiation monitor ie located in the TMI-2 Auxiliary
Building 328 foot elevation and has an agsociated sample panel. A
high alarm will initiate ghutdown of the ventilation air exhaust

system.

HP-R-219A Station Ventilation Exhauset

HP-R-~219A is an Eberline PING particulate, radiciocdine, and gaseous
radiation menitor for the TMI-2 ventilction exhaust., This in-plant
effluent radiation monitor is located on the TMI-2 Auxiliary
Building roof and has an associated sample panel.

ALC-RMI-18 ESICOR 1I Chemical Cleaning Facility (CCF) Ventilation
Exhaust

ALC-RMI~18 is an Eberline PING particulate, radiolodine, and
gageous radiation monitor for the TMI-2 EPICOR 11 radwaste
proceesing building exhaust. presently, the radiviodine channel ie
not in use. This monitor is located in the EFICOR II building on
the ground floor, and has an associated sample panel. Sampling for
particulate activity ie performed off of the monitor.

WHP-RIT-1 Waste Handling and Packaging Facility (WHPF) Exhaue.

WHP-RIT-1 is an Eberiine PING particulate, radiciodire, and gaseous
radiation monitor for the TMI WHPF. Presently, the radioiodine and
gaseous channels are not in use. The monitor ie located in the
Mechanical Equipment Room in the WHPF. Sampling for particulate
and radiciodine uctivity is performed off of the monitor. A high
alarm will initiate shutdown of the ventilation air exhaust system.

PWD-RML-1 TMI-2 Accident Generated Water (AGW) Evapcrator
Distillate Discharge
PWD-RML-1 is a Nuclear Research Corporation liquid radiation

monitor that evaluatee evaporator distillate prior to the liguid
being vaporized and released to the environment., The monitor in

39.0 217ic
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4.5.8

located in the T™MI-2 Evaporator Building. This monitor has an
associated sample system. A high alarm will initiate shutdown of

the TMI-2 Processed Water Disposal Syctem.

PLM-EM-1 Respirator Cleaning and Laundry Maintenance (RLM) Facility

RLM-RM-1 is an Eberline PING particulate, radiciodine, and gasaoue
radiation monitor for the TMI RLM Facility. Presently, the
radiniodine and gaseous channele are not in use., The monitor i#
located in the Mechanical Equipment Room in the RLM. Sampling for
particulate and radioiodine activity is perforred off of the

monitor.

HP-R~225 Reac*or Muilding Purge Air Exhaust Duct "A"

HP-R-225 is a Victoreen particulate, radiciodine, and gasecus
radiation monitor for the TMI-2 Reactor Building Purge Air Exhaust
systam. This in-plant eff'uent radiation monitor is located in the
TMI-2 Auxiliary Building 328' elevation area. A high alarm will
initiate a shutdown of the TMI-2 Reactor Building Purge Exhaust
Syetem by tripping exhaust fans and dampers.

HP-R-226 Reactor Building Purge Air Exhaust Duct "B"

HP-R-226 ie a Victoreen particulate, radioiodine, and gaseo.s
radiation monitor for the TMI-2 Reactor Building Purge Air Exhaust
System. This in-plant effluent radiation monitor is locati. in the
T™"~2 Auxiliary Building 328' elevation are.. A high alarm will
initiate a shutdown of the TMI-2 Reactor Bu.lding Purge Exhauet
Lystem by tr'pping exhaust fans and dampers.
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4.6 Control of Gaseous Effluent Releapes

™1 gaseous effluent combined releases are controllad (per TMI-' Tech. Spec.
section 3.22.2.1 and ODCM Part II for ™1-2) by effluent sampling and
~adiation monitor set points. These measures assure that releases from the
various vents do not combine to producy 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 150" arem per year to the thyroid. This
ie 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 monitur set poinrts are each based on fractions of the above limite
and do not exceed the above limits when summed together. These effluent
radiation monitor set pointe ar’ calculated using the methodclogy deacribed
in equations 4.1.1, or 4.1.2 and 4.2. The actual set points are then listed
i~ T™1-1 Operations Procedure 1101-2.1.

The radioactive content of each batch of gaseous waste is determined prior to
release by sampling and analyses in accordance with TMI-1 Tech. Spec.

Table 4.22-2 and ODCM Part 11 for TMI-2. The reaults of pre-releaee analyses
are used with the calculational methods in Sections 4.1 and 4.2 to assure
that the dose retes at the site boundary are mainta‘ned below the limite in
™I -1 T°-~ Spec. Section 3.22.2.1 ana UDCM Part 11 for TMI-2.

Post-releasc analyses of samples composited from batch and continuous
releases are performed in accordance with TMI-1 Tech. Spec. Table 4.22-2 and
ODCM Part II for TMI-2. The results of the analyses are used to assure that
the dose rutes at the site boundary are maintained within t' < limites of TMI-1
Tech. Spec. Section 3.22.2,1 and ODCM Part . for TMI-2.

41.0 2171¢
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TXRAVET | RADIATION | RADIATION | RADIATION RELEASE
FLow | MOKITOR | MONITOR | MONITOR | TERMIRATION |
| SENSITIVITY | SENSITIVITY SENSITIVITY| INTERLOCK |
(Pl | (CPW/MIN/ HC /0 ‘:mzm/ucuu».:w;«cum; (YES/NO) |
RECORDER) PAKIICULATE 10DINE | GAS | VALVES
| | [
- A4 306 Elevaticn  Fuel Hand. 0-5¢, 000 | 1,30810 1.2289 | 3068 , YES
Auxiliary Bldg. | Builéing (FR-148) | (82-90) {2-131) l (Xe-133) | AB-E-10
Exhaust ‘ | AE-D-130
l | Am-p-121
! ! | AS-p-122
4 i 4
B | !
, M- A6 308 Eievation | Auxiliary 0-100, 000 1.30810 1.2289 3.96K7 e 1]
Auxiliary Bldg. | Building (FR-180) (85-90) (2-121) (%e-133) AB-E-11
Exnaust
- A8 WMA-8/9 Bldg. station 0-i50,000 1.60819 1.3089 1.6987 YES
Near 8T Vent (MM-181) (8r-90) (1-131) (Xe-133) WDG-V4T
Exhaust AH-E-10
‘ AR-E-1)
Starte MAF-§
Radioiodine
Samp ' or
- AS 322' Blevation | Condenser 0200 | wesss ] mewes 4.0087 YES
Secand Floor off Gas Mm-1113 (X@-133) | Starts MA®-S
Turbine Bldg. Exhaust 8.7087 Radioiogine
(Rx-83%) Samplier
RM-ALE 322 Elevation | Uondenser 0-200 o B 3.35m7 YES
Second Picer 0ff Gas mMm-111) {Xe-133) | Starte MAP-%
Turbine Bidg. Exnaust g. 1187 Redioiodine
(Re-8%) Sampler
|
-7 06’ Blevation | Waste Gae 0-10 wwomn | wmwes 4.0088 YE8
Auxiliary “ldg. | Decay Tanks| FR-12) (Xe-133) WG V4T
| (A:8,€)
M- A9 RMA-8/9 Bldg. Reactor 0-150,000 i.80810 1.4089 ¥ YES
| Hear BweT Bullding FR-909/ (8r-90) {1-131) (%@~ 33) |NE-V-IA/B/C/D
Purge PR-148 WDG-534/5138
l Exhaust Starts WAP-S
| Radiciodine
Samplar
} WM-AL4 (131 Blevation | ESF Puel 0-7000 - seeas 1.0887 L]
EST FEB Sandling FR-11040/8 (Xe-~133) Manual
Cutside Chesm. Bullding [ P34 o Actions
Addition Bldg. | Exhaust (Kz-88)
|
42.0 2171c
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THI 1 GASEOUS RELEASE vOINT AND GASEOUS RADIATION MONITOR DATA
| RADLATION RAD IATI W RADIAT 10N
HOKITOR MONTTOR O T TOR RELEASE

GASEOUS SENSITIVITY SENSITIVITY SENSITIVITY, TERMIFATION

HADIATION ASEOU3 EXHAUST (CPM/MIN/NC/oe) | (CPM/MIN/HCL/ce) | (CPM/pCL/0e) |  INTERLOCR

MON1TOR RELEASE FLow PARTICVLATE IODINE BETA aAs [ YR&/™))

(OETECTON) LOCAT 10K pOINT oFm BETA SCINTILLATOR| SCINTILLATOR |(Nal DETECTOR VALVES

(s e as
L
]

#PR-219 | 328" Elevation | Station 140,000 5. A0K11 3. 09812 1.8187 vEs
Auxiliary Vent (B7r-90) (31-131) (ER-8%) Tripe
puilding Exnaust AH-E-2IM/8,

AR LZA/B,
INE
Closes
VDG V=30 /8,
f" D-5129A/8/C/D

HPR-219A | Adjacent to station 140,000 .. 3088 2.9084 | 2.088 WONE

station Stsck vent (BR-90) {1-134) (KR-8%)
Exhaust
———

ALC BMI- 18| Chemical EPICOR 11 8,000 1.4088 1.8684 2.0687 NOAR
Cieaning Bldg. Exhaust PR/ UCt oPm/uch (KR8
304° Elevation Systas (6R-90) {1-131)

WP -RIT-1| WHPF Wechanical ey 7,500 1. 4088 2.0684 2.0687 YES
Equipment Room | Exhaust CPM/UCL oPR/UCH (KR8 WHPF Ventila-

system (8R-90) (1-131) tion Tripe

BLM BN | | RLM Mechanical RN 900 7. 0484 = WONE
Equipment Roow Exhauet P/t

{ Eyntom (8R-90)
@P-R-225 | 328 Elevation | Reactor Bldg 25,000 5. 30811 3.09812 7.0187 YE8
Auniliary Purge Exhaust (8R-90) {1-131) (KR-85)  |Closes D-5129A,
Building Duct “A" 51288, OPENS
U-$1290, Tripe
AH-E-12A.
RP-R-226 | 320" Elevation | Resctor Bldg 25,000 5, 30811 1.89812 7.0187 YRS
Aumaltery Purge Exhaust (8R-90) {1-131) (KR-8%)  |Closes D-51298,
Pullding Duct “B% 5128C. OPENE
D-5129¢, Tripe
AR-E-128.
PWO-RML-1| Near TMI-2 ™i-2 5.0 3.2088 YES
Alr Intake Accident aPm (Ca-137) Closes
Structure Gmnerated Vaporizer
Water Ligquid Feed
Evaporstor Vaives.
srack
A
43.0 2171c¢
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TABLE 4.0

@rmlomwumwm'

ATme bea
Total Bogy Skin Dose Gamua Alr
Dose Factorie) FPactar(b) Dose Facutor Beta Alr
LY Ly LPY Doss Factor
(sen/yz pas (mrem ¥y gar (mrad/y: per Ng
wCi/e™ )
7, 86E-02%* e 1.938+01 7.888+02
I Rr-858 1.17840) 1.46R+03 2B+ 0) $:97%+02
Re-8% 1.618+01 1.348+03 1.720+71 1.988+0)
Re<87 $.038+03 0, 718+0) 6. 178403 1.01F04
Re-88 1. 4TE 04 .37 23 1.528+04 2.938+03
I Rr-89 1.66R+04 1.01B+04 1. 738404 1.068+04
1.56K+04 7.298+0) 1.638+04 T.8384012
9. 158+01 4. 76802 1.568+02 1,118403 j
2.L18+02 9. 948+ 02 1.278+02 1.408+01
2.948402 3.06R+02 3. 538403 1.088+0)
3.138+03 7,118+02 3.,J6R+03 7,.398+02
1.018+03 1. 868403 1.928+03 2.468+0)
1.428+03 1.228+04 1,818+03 1.37TE+04
§.838+03 4..38+03 §.218+02 4, 758401
8. 648+0) 2.698+03 9.308+03 J.288+03

“Dose factors are for immersion exposure in unifors sani-infinite cloud of noble gas radionuciides that may be detected in
gasecus effiuvents. Dose factor valiues are takes from Regulatory Guide 1.108 (Rev. 1), Tabie B-1.

07,868-02 * 7.56 x 107 %,
(a) Total body dcee factor for gamss penetration depth of § cw into the body.

(b) Skin dose factor at a tissus depth or tissus density taickness of 7 qxaz.
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TABIE 4.8
¢ b1 10K ¥ FOR THRER WILE 1SLAND
* STATION VIDT b1
¢ BROTOR AVERAGE K/Q (1IN BRC/MP ) (1N METERS ) BEASON - ANWUAL
apTOR | 81 a0 wiz | sen l 140 | 12087 | aeass }Y 40e2s W 86318 TL 948 |

¥ | 2.088-07 | 522807 | 2.958-07 x.m-ole 1.Jn-cn_1 $.42008 | "’“'"'j 5.026-09 | 1.008-09 | 1.01&90}
WeE | 1.008-07 | 7.178-07 | 3.e82-07 | 2,008-07 ] x.mmi 5.t68-08 1 x.vox-uTmn-ooz 1.9 08 | B.68E-10 }
wE :.xz:-osz.asn-cv 3.268-07 | 1.068-07 x.zu-ovl 5.008-0% I 1.867808 | 4.678-09 | s.asme0e o.nc--oj
BNE | 1.09E-00 | 2.138-07 | 2.698:07 | 183807 | 1.088-07 7 ‘. .m-cujI 1 42808 I«us«o' 184809 o.ul-xoj
B | 2.218-07 | 1,718-07 | 183801 | 1.498-07 r_on-ow | 463808 1.528-08 1 810809 | 3.488-09 | x.m-onJ
BE | 2.308-07 | 2.128-07 | 2.808-07 | 1.488-07 y 948808 [ 390808 | x.su-m] 5.920-08 | 2.008-08 | 1.938-09 |
| ea9m-07 | 3.998-07 | 3.808-07 | 1.888-07 | 1.318-07 ! 40200 | LOE00 | oluz-ooj ), 30809 z.nt-w_}
SR | 2.908-07 | 1.628-07 | 3.958-07 | 1.498-07 a.m-ovj §.028-08 T 1 98K 08 I 6.978-08 | | 254808 | 1.708-09 |
§ | 1.07E-07 | 6.47-08 | 2.168-07 | 1,00B-07 | 8.68R-08 | 4.09R-08 ' 1.408-08 Ia 96809 Lx.on-m x.ou-oo__}
Sov | §.130-08 | 4.165-08 | 3.848-07 | 1.008-07 | 6.038-08 | 3.748-08 T 5.748-08 | a.ou-o;ji 1.508-09 o.ut-wJ'
o | s.o6m-08 | 1.368-07 | 1.708-07 | 1,088-07 | 6.938-08 | z.au-oc? 9.048-09 | 2.728-09 | 3.308-09 | #.308-10 ]
wow | 8.522-00 | 3.788-07 | 2.148-07 | 1.268-07  7.748-08 3.088-08 | 1.038-08 | 3.208-00 | 1.388-09 | 9.698-10 |
W | 1.188-07 | 9.008-07 | 2.808-07 | 1.638-07 | 1.108-07 | $.238-08 | 1.728-08 | 5.06K-09 | 1.948-09 x.au-ooj

| W | 1aseer | 63800 3.30M-07 | 2.198-07 | 1.48R-07 | §.688-08 190808 | 6.328-08 | 2.164-09 1.m-oa
w1 a.aa07 | 8.67m-07 | 3,178-07 | 1.938-07 | 1.308-07 | 5.678-08 | 2.068-04 8.908-09 | 2.708-09 | 1.458-08 l
o Tz.m-ov 877207 | 3.108-07 | 1.008-07 | 1.37M-07 | 5.208-08 | 1.775-00 | 4.83R-0% | 3.018-08 x.zu-ooj

¢ STATION VENT DISTANCE

* SECTOR AVEWAGE D/Q (IN K™ 2) (1N WETERS ) SEASON - ANWUAL

SECTOR | €10 21 0 8631 7240 12087 2413 40228 56218 12408

§ | 2.818-08 | 9.728-10 | €.048-10 | 2.96R-1C | 4.808-10 | 0.57R-11 | 2.818-11 | ¢.96R-12 | 1.87%-12 | 7.04E-03
MNE | 3.09m-09 | 1.988-09 | 9.568-10 | 4./98-10 | 3.308-10 | 1.108-30 | 2.098-i1 | 6.068-12 | 2.108-12 | 8.098-1)
W | 3.50%-09 | 6.708-10 | 9.138-10 | 4.918-10 | 2.978-10 | 1.048-10 | 2.078-11 | 6.018-12 | 1.998-32 | 9.238-1)
SN | 2.155-09 | S.888-10 | S.548-10 | 3 268-10 | 2.00E-10 | €.30R-11 | 2.328-11 | S.41B-12 | 1.63R-12 | 7.64E-13
X | 5.868-08 | 1.338-08 | 6.178-30 | 4.59E-10 | 3.638-10 | 1.348-30 | 5.668-11 | 9.44m-12 | 3.77M-12 | 1.87E-13
BSE | 9.178-09 | 2.058-09 | 1.518-09 | & 668-10 | S.1.B-10 | 1.828-10 | 8,778-11 | 1.728-11 | 7.078-12 | 4.07E-12
88 | 1.228-08 | 2.802-08 | 1.048-08 | 1.028-09 | 6.852-10 | 2.608-10 | 9.308-11 | 2.348-11 | 9.428-12 | 8.81k-12
S83 | 7.508-09 | 1.625-09 | 1.00R-09 | 5.0¢%-10 | 4.49%-10 | 1.078-10 | 6.368-11 | 1.68-11 | S.€78-13 | 2.808-12
& | 3.068-08 | 6.838-10 | 6.278-10 | 3.$9m-20 | 2.228-10 | 1.06-10 | 3,088-11 | 0.108-32 | 2.738-12 | 1.208-13
SO | 1.138-09 | 2.948-10 | 4.19B-10 | 2,338-10 | 1.56E-10 | 5.308-11 | 1.68B-11 | 3.018-12 | 1.64R-12 | 7.042-13
& | 1.198-09 | 3.648-20 | 4.968-10 | 2.808-10 | 1.70B-10 | S.24m-11 | 1.688-11 | 3.628-12 | 1.498-12 | 8.1 13
wov | 1.778-08 | 0.318-10 | 6.49%-30 | 3.508-10 | 1.9%a-10 | 6.738-11 | 1.098-21 | 4.508-12 | 1.638-13 | 9.908-1)
¥ | 2.418-09 | 1.208-09 | 6.81% 10 | 2.688-10 | 2.968-10 | 1.128-30 | 3.118-11 | 6.908-12 | 2.268-13 | 1.2%8-13
VI | 3.308-08 | 1.30B-09 | 7.738-10 | 5.918-10 | 3.668-10 | 1.198-10 | 3.438-11 | 6.36R-12 | 2.398-12 | l.2®-12
W | 2.288-09 | 1.238-00 | 7.398-10 | 4.228-10 | 2.77R-10 | 1.14E-10 | 7.208-11 | 7.618-12 | 2.928-12 | 1.06-12
o | 1.968-09 | 9.86m-10 | 5.718-10 | 3.058-30 | 2.238-10 | 8.218-11 | 2.418-11 | 4.902-12 | 172813 | 9.03%-13

S6IA TROM 1/1/76 THROUGH 12/11/86 USED IN CALCULATIONS
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Revision &
TARLE 4.
W%@M
* GROUND RELEASE
¢ BECTOR AVERAGE X/3 (¥ SRC/MY (1N MEOERE ) SEASON - ANNUAL
sECTOR | 810 T 0 I 022 631 J vae0 | 1208 | aeiss 40238 e3¢ 12408

L L.o168-08 | 3.13%-06 ‘l’ S.o94E-07 3-.“-077_]..’..'0" 1 $.74E-08 l J.4SE-08 9.20!-0!:73431-00 2.058-09
WNE | . 0BE-0S | 1.108-06 Is,m-ov | 3.4ig-07 | 220800 1 $.888-08 | 3.118-08 ;"""":L 174808 | 184809 ‘
m | 7.0m08 | o.m-ovis:!: o | 3.118-07 I 2.108-07 I §.018 08 | 310808 | 0.875-08 T:.m-oo) §.918-09

[ BN 708 | 9648407 | 492807 :.m-ovjk z.m-wi *.m-oogi 2600000 | o.su~aq1 1. 048-08 x.m-ocj

| % | s.ee-os 1.088-08 | §.408-07 z.n::wlx.on-m' 8. 40808 Lz.ln-aﬁ 9.885-09 l 475008 | 2.078-00 |
KSR | 6..1E-06 | 9.028-07 | 4.498-07 2.878-07 | 1.678407 | 1.m-ouzz.m-m | 5.128-00 | 5.848-09 | | GNE-09 l
S8 | 6.708-08 | 9.088-07 | 4.397-07 | 2.018-07 | 2,03%-07 ‘L o.m-ool J.J)I-OOI 1.208-08 | 6.198-09 L.i.m-on |
S8 | 7.268-06 | 9.258-07 | 4.9ir- 1 3,470 | 2,00 ”T: o.m-snTL 3.728-08 | 1.328-08 | 3.625-08 1 s.208-09 |
6 | e.708-06 | 9.088-07 | 2.99m-07 | 2.418-07 | 1.618-0 f 7.910-08 z.mmlc.zmoﬂ 3.748-09 | 1.958-08 |
SOV | 6.05H-06 | 7.018-07 | 2.78B-07 | 1.068-07 | 1.248-07 I S.068-08 | 1.82E-08 ir!.vu»ool 2.078-00 | 1.588-00

L e | S.eem-08 8707 | 3.068-07 | L.0u-01 | 123887 : 4.508-08 | 1. 735-08 I §.128-08 | 2.598<09 | 49808
wov | 6.008-06 | 7.02%-07 | 3.608-07 | 2.158-07 | 1.348-0 J 5. 508-08 ;.m-uwll 6.128-09 | 2.638-09 | 1.8038-09
w | i.08m-08 | 1.0m-08 | 8.30m-0v | 3.cam-n? a.on-ovJ 0.310-08 | 3.181-08 | 9.68K<08 | 1.748-08 | 3.38m-09 |

_ww | doaemeos | 3.138-08 5.9680% | 3.678-07 | 2.898-07 | 1.008<07 | 1.568-08 | 1.105-08 | 4.07B-09 | 2.848-09
W | 1.198-08 | 1.068<08 | $.708<07 | 3.83%<S? | 2.408-07 | 1.028-07 | 3.928-08 | 1.114-08 | $.148-09 | 2.78K-09
o | 1.088-08 | 1.048-06 | §.728-07 | 3.3278-07 | 2.328-07 | 9.068-08 | 1.208-08 | 8.698-08 | 3.78K-09 | 3.208-09 |

* GROUND RELEASE DISTANCE

« GECTOR AVERAGE D/Q (TN M~ 2 (1R METERS ) SEASON - ANNUAL

["asoron | 10 2413 022 631 1240 12067 24138 40228 se31s | 2408 |
® | 2.308-00 | 1.08E-09 | 0.938-10 | ¢.828-10 | 2.708-10 | 9.968-11 | 2.838-13 | 4.968-13 | 1.87K-i3 | 7.04E-13
wxt | 2.663-08 | 2.258-00 | 1.068-08 | 5.428-10 | 3.368-10 | 1.10B-10 | 2.998-11 | 6.068-12 | 2.108-12 | W.69E-13
N2 | 1.758-08 | 3.008-09 | 1.018-09 | 5.048-10 | 2.908-10 | 1.042-10 | 2.008-11 | &.018-12 | 1.998-12 | 9.242-1)
ENE | 3.608-08 | 1.855-09 | 0.658-10 | 4.268-10 | 2.683-10 | 8.070-11 | 2.338-11 | S.418-12 | 1.638-12 | 7.648-1
§ | 2.008-00 | 2.998-09 | 1.39:09 | 6.048-10 | 3.678-10 | 1.358-10 | J.668-11 | S.438-12 | 3.77-12 | 1.97R-12
sex | 3.598-08 | 3.008-09 | 1.778-08 | 8.79W-10 | 5.188-10 | 1.038-10 | S5.768-11 | 1.718-11 | 7.068-12 | 4.06E-12
& | 4.138-08 | ¢.585-00 | 3.138-08 | 1.138-09 | 7.508-10 | 2.728-10 | .318-31 | 2.048-11 | 9.428-12 | S.50R-12
s&m | 3.128-08 | 3.23800 | 1.598-08 | 0.008-10 | 5.208-10 | 1.08E-10 | 6.18E-11 | 1.618-11 | 5.668-12 LZ-I)!-U
s | 2.658-00 | 2.21M-08 | 9.078-10 | €.758-10 | 2.068-10 | 1.07M-10 | 1.068-11 | 8.108-12 2.73812 | 1.230-22
s | 1.458-08 | 1.308-09 | 4.008-10 | 2.028-20 | 1.708-30 | S.718-11 | 1.698-11 | 3.918-12 | 1.848-13 | 7.04E-13
o | 1.428-08 | 1.30809 | 5.198-30 | 2.928-20 | 1.718-10 | 5.243-11 | 1.638-11 | 3.628-12 | 1.498-12 | 0.128-1)
wsy | 2.018-60 | 1.418-00 | 6.828-10 | 3.548-10 | 2.008-10 | €.768-11 | 1.098-11 | 4.508-12 | 1.638-12 | 9.908-1)
w | 2.558-08 | 3.168-09 | 1 008<09 | 4.918-10 | 3.018-10 | 3.128-30 | 3.112-11 | 6.90R-12 | 2.278-12 | 1.358-12
o | 2.808-08 | 2.308-09 | 1.138-09 | 5.938-10 | 3.678-30 | 1.108-10 | 3.438-11 | 8.36B-12 | 2.398-12 | 1.298-12
o | 2.798-00 | 2.158-09 | 1,068-09 | §.868-10 | 2.418-10 | 1.298-10 | 3.578-13 | 7.618-13 | 2.928-13 | 1.368-12
W | 7 178-08 | 1.758-09 | 9.788-30 | €.248-10 | 2.578-10 | 6.388-11 | 2.428-11 | 4.838-12 | 1.728-12 | 9.038-1) |

DATA RN 1/1/78 TEROUGH 1231/86 USKD IN CALCVIATIONS
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T™™! Radiological Controls
Departmental Procedure

Number

6610-PLN-4200.01

Title Revision No.
O.feite Dose Calculation Manual (ODCM) 1

NUCLIDE

'—j.t
C+14
Na-24
Cr-51
Mn-54
"e-55
Fe-%9
Co~-58
Co~60
Ni-63
Zn-65
Sr-89
Sr-90
Y~90
2r-95%
2r-97
Nb-95
Mo-99
Tc-99M
Ru~-103

pof 4.6
DOSE_PARAMETERS POR RADIOIODINES AND MADIOACTIVE
PQ!T!SQ&&T' IN Ghl!OUS EFFLUENTS*
CRITICAL ORGAN
ORGAN FATTCOR Piees
TOTAL BODY| 4.62E-07 6.5E+02 Ru-105
BONE 1.898~08 2.6E+04 Ru~106
TOTAL BODY| 7.54E~06 1.1E+04 Ag-1i10M
LUNG 9.172-06 1.3E+04 Sb-125
LUNG 7.14E-04 1.0B+06 Te-125M
. NG 6.21E-0% B.7E+04 Te-132
LUNG 7.25E-04 1.0E+06 I-131
LUNG 5.55E~04 7.8E+08 1-132
LUNG 3,228-03 4.58+06 1-133
BONE 2.42E-CH 3.4E+08 1-134
LUNG 4.62E-04 6.5E+08 1-13%
LUNG 1.453-02 2.0E+06 Ce~-134
BONE 2.928-02 4.18+07 Ce~-136
LUNG 1.92E-04 2.72+085 Ces-137
LUNG 1.25E-03 1.8E+06 Ba-140
GI-LLI 1.00E-04 1.4E+08 La-140
LUNG 3.42E-04 4,.6B+05 | Ce-141
LUNG $.63E-05 1.3E+05 Ce~144
GI-LLI 1.45E-06 2.00+0° Pr-144
LUNG 3.94E-04 §.EE+05

) 4

GI-LLI
LUNG
LUNG
LUNG

v
-t

LUNG
THYROID
THYROID
THYROID
THYROID
THYROID
LIVER
LIVER
LIVER
LUNC
LUNG
LUNG
LUNG
GI-LLI

3.46E-05 | 4.BE+04
8.26E~03 | 1.2B+07
2.628-03 | 3.7E+06
1.178-03 | 1.6B+06
3.198-04 | 4.5E+08
2.438-04 | 3.4E+08
1.06E-02 | 1.SE+07
1.218-04 | 1.78+08
2.54E-03 | 3,6E+06
3.18E-05 | 4.5E+04
4.97E-04 | 7.0E+08
5.02E-04 | 7.0E+0%
9.61E-05 | 1.3E+0%
4.37E-04 | 6.1E+05
1.14E-03 | 1.6B+06
1.208-04 | 1.7E+0S
3.6u6-04 | 5.2E+0S
7.03E-03 | 9.8B+06
3.06E-06 | 4.3E+03

. The listed dose parameters are fcr radionuclides, other than noble gases that may

detected in gaseous effluents.
transport parameters, the receptor's usage

most restrictive age group (infant) critical organ, per TMI-1 Tech.

Spec. Section 3.22.2.1.
this Table may be calculated

" Tritium dose factore include an increase of 50\ to account for the additional amount

Pi factors include all nonatmospheric pathway
of pathway media, and are based on the

Additional dose parameters for nuclides not included in

ueing the mmthodology described in NUREG~0133.

of this nuclide absorbed through the skin.

*¢* mrem/year per wCi/m’.
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FIGURE 4.2
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Departmental Procedure
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Revision No.

Offeite Dose Calculation Manual (ODCM) 1
FIGURE 4.3
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FIGURE 4.4
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Number
mNUGI“l'l ™I Radiological Controls

Departmental Procedure 6610 PLN-4200.01
Title Revision No.
offsite Dose Calculation Manual (ODOCM) 1

5.0 GASBOUS EFFLUENT DOSE ASSESSMENT

5.1 Gapeous Effluents - 10 CF° "0 Limits (Instantaneous Feleage Limite)

$.1.1

$.1.1.1

Noble Gasce

For noble gases, ‘he following equationse apply for total body and
akin dose rate at the unrestricted area boundary:

Total Body
Dose Rate, = I (X,) x (Dv) x (Q) {eq 5.1.1.1)
i

where:!

Dose Mt.“ L

K, =

Dv =

Q =

instantansous total body dose rate limit, at the site
boundary, in mrem/yr.

total body dose factor due to gamma emigsione for each
identified noble gas radionuclide, in mrem/yr per uCi/m’ from
Table 4.3.

average annual dispersion value X/Q at the site boundary for
woret case sector, in sec/m’. Valuee are obtained from

Table 4.4 for releases from station vent; and Table 4.5 for
all others (Condenser Off Gas, ESF FHB, and ground releases).
Maximum values presently in use are 4.19E-7 sec/m’ at sector
SE for station vent, and 1.16E-5 sec/m’ for all other
releases, at sectors N and WNW,

Release rate of radionuclide, i, in wCi/sec. Calculated

using the concentration of noble gas radiconuclide, i, in
uCi/cc, times the release pathway flow rate, in cc/second.

3.0 2171¢



Number
muucl..r‘ T™! Radiological Controle

Departmentael Procedure 661°0-PLN-4200.01
Title Revision n..
Offsite Dose Calculation Manual (ODCM) 1
$:2:3:3 Skin
oy ¥ xi (L, + 1.1 %) ¥ (Dv) 3 (Q)) (g 5.1.1.2)
where!

Dose Pate,, = instantaneous mrem/year skin dose rate limit, at the
gsite boundary, in mrem/yr.

Ly = skin dose factor due to beta emissions for each
{dentified noble gas radionuclide, in mrem/yr per uCi/m?
from Table 4.3.

M, = air dose factor due to gamma emissions for each
identified noble gas radionuelide, in mrad/yr per uCism’
from Table 4.3.

1.1 = mrem skin dose per mrad air dose. Converts air dose to
skin dcue.
Q, = release rate of radionuclide, i, in uCi/eec. Calculated

using the concentration of noble gas radionuclide, i,
times the release pathway flow rate, in cc/second,

Dv = average annual dispersion value X/Q at the site boundary
for worst case sector, in sec/m’, Values are cbtained
from Table 4.4 for releases from gtation vent: and
Table 4.5 for all others (Condenser Off Gas, ESF FHB, and
ground releases). Maximum values prusently in use are
4.19E-7 sec/m’ at sector SE for station vent, and 1.16E-5
sec/m’ for all other releases, at sectors N and WNW.

4.0 2171c
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Number
™1 Radiclogical Controls
Departmental Procedure 6610-PLN-4200.01

Ticle

Revision No.

Offsite Dose Calculation Manual (ODCM) ) 1

§.1.2 lodine~131

lodine-133, Tritium and Radionuclides in Particulate

Form, with Half-Lives Greater than 8 Days

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

bDose Rate, = T (P,) (Dv) Q) (eq $.1.2)

i

where:

Dose Rate,, = mrem/year organ dose rate.

P ~ dose parameter for I-131, I-133, 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
pased on the critical individual organ and most
restrictive age group (infant).

Dv = the annual average atmospheric dispersion parameter, for
the worst-case sector, for estimating the dose to the
eritical receptor; X/Q for the inhalation pathway, in
sec/m’, Dispersion factors may be read or interpolated
from Table 4.4 for releases frow the station vent and
Table 4.5 for all other releases. Maximum values of X/Q
presently used are 4.19E-7 sec/m’ for station vent, at
sector SE, and 1,16E-5 sec/m’ for all other releases, at
pectors N and WNW.

Q = release rate of each radionuclide, i, in uCi/sec.

Calculated using the concentration of each radionuclide,
i, times the release pathway flow rate, in cc/mecond.
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§.2 Gaseous Effluents - 10 CFR 50 Appendix I

$.2.1

-———— - - -

Noble Gases

The air does in an unrestcicted area due to noble gases released in
gaseous effluents from the site ie determined using the following

expressions:
Dose I' = (3.178-8) x T (M) x (bv) = (Q1) (eq 5.2.1)
‘ and
nose B = (3.178-8) x : (N,) x (Dv) x (QL) (eq 5.2.2)
where:
Dose I' = mrad gamma air dose due to gamma emission’ from noble

Dene A =

M, -

gas radionuclides.

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

air dose factor due to gamma emiesions for each
identified noble gaes radionuclida, in mrad/yr per
pCi/m®, from Table 4.3.

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

the maximum annual average atmospheric dispersion
factor, Q/X, for the worst-case sector, for any area at
or beyond the unrestricted area boundary, in sec/m’.
values may be read or interpolated from Table 4.4 for
releases from the statiosn vent and Table 4.5 for all
other releases. Maximum values of X/Q presently used
are 4.198-7 sec/m’ for station vent at sector SE, and
1.16E-5 sec/m’ for all other releases at sectors N or
WNW.,

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

inverse of the number of seconds in a year.

PRUNRpprpp————————— R S Sl e b

If the methodc..gy in this section is used in determining
dose to an individual, rather than sir dose due to noble

gases,

substitute Ki, from Table 4.3, for Mi, and (Li +

1.1 Mi) for Ni.
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Dv(H-3) = In t e case of H-3 only X/Q'es are used for all pathways.

Dispersion factors may be read or interpolated from
Table 4.4 for station vent releases and Table 4.5 for

all other releascs.
Q = release of I1-131, I-133, Tritium and Radionuclides, i,
in Particulate Form with half-lives greater than 8 da s,

in uCi, cumulative over the specified time period
(uCi/second * seconds).

1,17E-8 = inverse of the number of seconds in a year.
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TABLE 5.2.1
PATHWAY DOSE FACTORS, Ri
AGE GROUP: INFANT PATHWAY: INHALATION
OR AN DOSE FACTORS; mrem/year per uCi/m’

NUCLIDZ |=e=emrevwssncenccscnsannsnednnnssoe o - S 8 S o e
sout LIV!R T.BODY THYROID KIDNEY LUNG SI-LLI
H-3 0. 00!000 6. 47t+02 6.47E+02 6. 07!402 6.47E+02 6.47E+02 6.47E+02
c-14 2.65E+04 5.31E+03 §.31E+03 §.31E+03 5.31E+03 5.31E+03 5.31E+03
-51 0.00E+00 0.00E+0C 8.95E+01 §.75k+01 1.328+01 1.28E+04 3.57E+02
MN-54 0.00E+00 2.53E+04 4.9BE+C3 0.00E+0Q0 4.98E+03 .Q0E+06 7.06E+03
FE-55 1.97E+04 1.17E+04 5+ 33E+03 0.00E+00 0.00E+00 8.69!004 1,09E+03
~-59 1.36E+04 2.35E+04 $.48E+03 0.00E+00 0.00E+00 1.02E+06 2. 48:004
coO-58 0.00E+Q0 1.22E+03 1.82E+03 0.00E+00 0.00E+00 7.77E+05% b i 11!+04
co-60 0.00E+CO 8.02E+03 1.18E+04 0.00E+00 0.00E+00 4.51F+06 3.19E+04
NI-63 3.39E+0%8 2.04E+04 1.16E+04 0.00E+00 0.00E+00 2.09E+0S 2.42E+03
IN-65 1.93E+04 6.26E+04 3.11E+04 0.00E+00 3.25E+04 6.47E+05 5.14E+04
RB-86 0.00E+00 1.908+05 8.82E+04 0.00E+0Q0 0.002+00 0.00E+00 31.04E+03
SR-89 3.98E+05 0.00E+00 1. 14!#04 0.00E+00 0.00E+00 2.03E+06 6.40E+04
SR~-%0 4,.09E+07 0.00E+00 2 SDl*OG 0.00E+00 0.00E+00 1.12E+07 1.31E+05%
Yy-91 5.8BE+05 0.00E+00 1.57E+04 0.00E+00 0.00E+0OC 2.45E+06 7.03E+04
ZIR-95 1.15E+05 2.798+04 2.03E+04 0.00E+00 3 118004 s 75!006 2. 17l+04
NB--95 1.57E+04 6.43E+03 3.78E+03 0.00E+00 4. 72!*03 79t#05 - 27!v04
RU~103 2.02E+03 0.00E+00 6.79E+02 0.00E+00 4.24E+03 5.52:005 1.61E+04
RU-106 B8.68E+04 0.00E+00 1.09E+04 0.00E+00 1.07E+08 1.16E+07 1.64E+05
AG-110M 9.98E+023 7.22E+03 5.008+03 0.C0E+00 1.09E+04 3.67E+06 3.30E+04
TE-125M 4.76E+03 1.99E+03 6.58R+02 1.62E+03 0.00E+00 4.47E+0E 1.29E+04
TE-127M 1.67E+04 6.90E+02 2.07E+03 4. 07!003 3./5E+04 1.31E+06 2.73E+04
TE-129M . 41"+04 6.09E+03 2.23E+03 $. 67!003 3.1BE+04 1.68E+06 6.90E+04
I-131 K . 04 4.44E+04 1.96E+04 1.48E+07 §.18E+04 0.00E+00 1.06E+03
I-133 +04 1.92E+0L4 5.60E+03 3.56E+06 2.24E+04 0.00E+00 2.16E+03
cs8~-134 3. 968#05 7.03p+03 7.45E+04 0.00E+00 1.90E+08 7.97E+04 1,.33E+03
C8-136 4.838+04 1.35E+05 5,29E+04 0.00E+00 5.64E+04 1.18E+04 1.43E+03
c8-137 §.49E+0% 6.12B+08 4.558+04 0.00E+00 1.72E+05 7.13E+04 1.33E+03
BA-140 5.60B+C4 5.60E+01 2.9%0B+C23 0.00E+0Q0 1.348+01 1.60E+06 3.B4E+04
CE-141 2.77E+04 1.67E+04 1.996+03 0.00E+00 5.25E+03 §,17E+05 2.16E+04
CE-144 1.19E+06 1.21E+06 1.76E+05 0.00E+00 §,38E+05 S, B4E+06 1.48E+CS
PR-143 1.40E+04 5.24E+03 6.99E+02 0.00E+00 1.97E+03 4.33E+05 3.72E+04
ND-147 7.94E+03 8.13E+03 5.00E+02 0. OOR*OO 3.15B+03 3,22K+05 3. 12E+404

- ————
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TABLE 5.2.2
PATHWAY DOSE FATTORS, Ri
AGE GROUP: CHILD PATHWAY: INHALATION
ORGAN DOSE FACTORS; mrem/year per uCi/m’

NUCLIDE | cerccsmmcnanssnmasnncannrencemmannmesnnnensamas s o o .
BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LL

H~3 0.00E+00 1.12E+07 1.12E+02 1.128+03 1.12E+03 1.12E+03 1.12E+03
c-14 3,59E+04 6.73E+03 6.73E+03 ¢,73E+03 6.73E+03 6.73E+03 6.73E+03
-81 0.00E+00 0.00E+00 1.54E+02 §5E+01 2.43E+01 1.70E+04 1. 06‘403
MN~-54 0.00E+Q0 4.29E+04 9.51E+03 0.00E+00 1.00E+04 1.58E+06 2.29‘*04
FE-55 4.74E+04 2.52E+04 7.77E+03  0.00E+00  0.00E+00 1.11E+05 2.87E+03
FE-59 2 07I¢OQ 3.35E+04 1. 67!406 0.00E+Q0 C.00E+Q0 1.27E+06 7.07E+04
co-58 0.00l400 1.77B+03 3. 16!003 0.00E+00 0.00E+00 1.11E+06 3.44E+04
co-60 0.00E+00 1.31E+04 2.262+04 0.00E+00 0.00E+00 7.07E+06 9.62E+04
NI-63 8.21B+05 4.63E+04 2.80E+04 0.00E+00  0.00E+00 2.75E+05 6.33E+03
IN-65 4.25E+04 1.13E+05 7.03E+04 0.00E+00 7.14E+04 9.95E+05 1.63E+04
RB-E6 0.00E+00 1.98E+0S 1.14E+08 O0.00E+00 0.COE+00 0.00E+0Q0 7.99E+03
SR-8% 5.99E+05 0.00E+00 1 T2E+04 0.COE+00 0.00E+Q0 2.10E+06 1.67E+08
SR-90 1.01E+08 0.00F+00 6 445+06 0.00E+00 0.00E+00 1.48E+07 3.43E+05
Y-91 9.14E+05 0.00E+00 2.44E+04 0.00E+00  0.00E+00 2.63E+06 1.84E+05
ZR-95 1.90E+0% 4.18E+04 3.70E+04 0.00E+00 5.9¢E+04 2.23E+06 6.11E+04
NB~-95§ 2.35E+04 9.18E+03 6.55E+03 0.00E+00 4.862E+03 6.14E+05 3.70E+04
RU-103 2.79E+03 0.00E+00 1.07E+03 0.00E+Q0 7.03E+03 6.62E+0S 4.48E+04
RU~-108 1.36E+05 0.00E+00 1.69E+04 0.00E+00 1.84E+05 1.43E+07 4.29E+05
AG-110M 1.69E+04 1.14E+04 9.14E+03 0.00E+00 2.12E+04 5_48E+06 -.00E+0S
TE-125M 6.73B+03  2,33B+03  9.14E+02 1.92B+03 0.00EB+00 4.77E+05 3.38E+04
TE-1278  2.49E+04  8.55E- 03 3.02E+03 6.07l+03 6.36E+04 1.48E+06 7.147+04
TE-129M 1.92B+04 6. 85!+03 3.04E+03 6. 33!603 5.03E+04 1.76E+06 1.82E+05
1-131 4.B1E+04 4.81E+04 2.73E+04 1.628+07 7.88E+04 0.00E+00 2.84E+03
1-133 1.66E+04 2.03E+04 : 70!003 3.13:*06 ..34!*04 0.00E+00 §.48E+03
Ccs-134 6.51E+0S 1.01E+06 2.25!405 0. OOI¢00 3.30E+05 1.21E+08 3.85E+03
cs-136 6.51R+04 1.718+08 1.158B+05 0.00E+00 9.53E+04 1.45E+04 4.18E+03
c5-137 9.07B+08  8.25E+05 1..8E+0% O.00E+00 2.82E+0S 1.04E+05 3.62B+03
BA-140 7.40B+04 6.48E+01  4.33B+03 0.002+00 2.11E+01 1.74E+06 1.028+05
CE-141 3.92Fr+24 1.958+04 2.90E+0% 0.00B+J0  B.S55E+Q3 5.44E+05 5.60E+04
C2-144 6.77L-06 2.12B+06 3. 61!*05 0.00E+00 1.4i7E+06 1. 20!¢07 3.89E+05
PR-143 1.85E+04 5.55E+03 9.14!002 0.00E+00 3.00E+03 33!+05 9,73E+04
Nn-147 1.08E+04 A.73E+03 6.81E+02 0.00E+00 4.81E+03 1.28!#05 8.21E+04
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TABLE 5.2.3
PATHWAY DOSE FACTOR: K Ri
AGE GROUP: TEEN PATHWAY: INHALATION
| oacas DOSE FACTORS; mrem/year per wCi/m’

NUZLIDE } -----------------------------------------------------------------------------

BONF LIVla r.noor ruvnoxo KIDNEY LUNG GI-LLI
H~3 0.00E+00 1. 272403 1. z7:+o: 3 27:«03 1.27E403  1.27E+03  1.27E+03
c-14 2.60B+04 4.87E+03 4.87E+03  4.67E+03  4.87B+03  4.87E+03  4.87E+03
CR-§1 0.00E+00 ©.00E+00 1.35E+C2  7.50R+01  3.07B+04 2.10E+04  3.00E+03
MN-54 0.00E+00 5.11E+04 B8.40B+N3  0.00R+00 1.27B+04 1.98E+06  6.68E+04
FE-55 3348404 2.38E+04 5.54E+03 0.00E+00 0.00E+00  1.24E+05  6.39E+03
FE-59 1.59E+04 3.70E+04 1.43E+04 0.00E+00 0.00E+00 1.53E+06 1.78E+0S
co-58 0.00P+70 4.07E+03 2.76E+03  0.00E+00 0.0UE+00  1.34E+06  9.S2E+04
cO-60 0.00E+00 1.51E+04 1.98E+04 0.00B+00C 0.00E+00  8.72E+06  2.59E+05
NI-63 §.BOE+05 4.34E+04 1.98E+04 0.00E+00 0.00E+00 3.07E+0S  1.42E+04
IN-65 3.86E+04 1.34E+05  6.24E+04 0.00E+00 8.64E+04  1.24E+06  4.66E+04
RB-88 0.00E+00 1.90E+05 8.40E+04 0.008+30 0.00E+0C C.00E+00  1.77E+04
si-89 4.34E+05 0.00E+00 1.25B+04 0.00E+00 0.00E+00  2.42E+0N6 3.71E+05
SR-90 1.08E+08 0.00F+00 6.68E+06 0.00E+00 0.00E+00 1.65!007 7.65E+08
Y-91 6.61E+05 O0.00E+00 1.77E+04 0.00B+~0 0.00E+00 2.54E+06  4.09E+ 5
ZR~95 1.46E+05 4.SBE+04 3.15B+04 0.00E+00 6.74E+04 2.59E+06  1.49E+05
NB-95 1.86E+04 1.03E+04 5.66E+03 0.00B+00 1.COE+04  7.51E+55  9.6BE+D4
RU-103 2.10E+03 0.00E+00 8.938402 0.O0UE+0J  7.43E+03  7.83B+05  1.09E+0S
RU-106 9.84E+04 C.00E+00 1.242+04 0.00E+00 1.90E+05 1.61E+07 9.60E+0S
AG-110M 1.38E+04 1.31E+04 7.99E+03 0.00B+0C 2.50E+04  6.75E+06  2.73E+0S
TE-125M 4.88E+03 2.24E+03 6.678+02 1.40E+03  0.00B+00 5.36E+08  7.50E+04
TE-127M4 1.80E+04 8.16E+03 2.18E+03  4.38E+03  6.54E+04  1.66E+06  1.55E+05
TE-129M 1.39E+04 6.58B+03 2 .25E+03  4.58E+03  5.19E+04 1.98E+06  4.05E+05
1-131 3.54E+04 4.91E+04 2.64BE+04 1.46B+07 B8.4(LE+04 0.00E+00  6.49E+03
1-133 1.228+04 2.05E+04 6.22E+03 2.92P+06 3.59E+04 0.00E+00 1.03E+04
cs~-134 5.02E+05 1.13B+06 5.49E+08 0.00E+00 3.7SE+05  1.46E+05  9,76E+03
Ccs-136 5. 158+04 1.94E+05 1.37E+05 0.00E+00 1.10E+05 1.78E+04  1.09E:04
c8-137 6.70B+05 B.48E+05 3.11B+405 0.00E+00 3.04E+05 1.21E+05  8.48E+03
BA-140 5.47B404 €.70E+01 3.52E+03 0.00E+0C 2.28E+01 2.03E+06  2.29E+05
CE-141 2.84E+04 1.90E+04 2.17B403 0.00E+00 B.88E+03 6.14E+05  1.26E+05
CE-144 4.89E+06 2 02B+06 2.62B+05 0.00E+00 1.21E+06 1.34B+07 8.64R:05
PR~143 1.34E+04 s.31:+03 §.62E+02 0.00B+00 3.09E+03  4.B3E+05  2.14E+05
uo 147 7.86E+03 B.56E+03 5.13E+02 0.00E+00 5.02B+03  3.72E+05  1.82E+05
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TABLE 5.2.4
PATAWA? DOSE FACTORS, Ri
AGE GROUP: ADULT PATHWAY: INHALATION
ORGAN DOSE FACTORS; mrem/year per uCi/m’

HOEIDE [weserminnsmesnrssererrasosns  GastammanfotaEesEanssnssnenesmEnSSESSE IS

BONE LIVER T.30DY THYROID KIDNEY LUNG GI-LLI
H-3 0.00E+00 1.726g+03 1.26E+03 1.26E+03 1.26E+03 1.26E+03 1.26E+03
c~14 1.82E+04 3.41E+03 3.%°8+03 3.41E+03 3.41E+03 3.41E+03 3.41E+03
CR-§1 0.00E+00Q 0,00E+00 1.009+02 5.95E+01 2.28E+01 1.44E+04 3.32E+03
Mi-54 C.00E+00 3.96E+04 6.30E+03 0.00E+00 9.84E+03 1.40E+06 7.74E+04
FE-55 2.46E+04 1.70E+04 3.94E+03 0.00E+00 0.00E+0Q0 7.21E+04 6.03E+03
FE-S9 1.18E+04 2.78BE+04 1.06E+04 0.00E+00 0.00E+00 1.02E+06 1.88E+0S
co-58 0.00E+00 1.5BE+03 2.07E+03 0.00E+00 0.00E+00 9.28BE+05 1.06E+0S
co-60 0.00E+00 1.15E+04 1.48E+04 0.00E+00 0.00E+0Q0 5.97E+06 2.85E+05
NI-€E3 4.32B+C5 3.14E+04 1.65E+04 0.00E+00 0.00E+00 1.78E+0> .. 34E+04
IN-65 3.24E+04 1.03E+05 4.66E+04 0.00E+00 6.90E+04 8.64E+05 5.34E£+04
RB-B6 0.00E+00 1.35E+05 5.90E+04 0.00E+00 C.LOE+00 0.00E+0C 1.6cE+04
SR-89 3.04E+05 0.0CE+00 8.72E+03 0.00F+00 0.00E+00 1.40E+06 3.50E+05
SR-90 Y. JZE+07 0.00E+00 6.10E+06 C.J0E+00 0.00E+00 9.60E+06 7.22E+08
Y-91 4.62E+CS 0.00E+00 1.24E+04 0.00E+00 0.00E+00 1.70E+06 3.85E+05
ZR-95 1.07E+0S 3.44E+04 2.33E+04 0.00E+00 5.42E+04 1.77E+06 1.50E+05
NB-%3 1.41E+04 7.82E+03 4.21E+03 0.00E+Q0 7.74E+03 5.05E+08 1.04E+08
RU-103 1.53E+03 0.00E+0C 6.5BE+02 0.00E+00 5.83E+03 5.05E+05 1.10E+05
RU-106 6.91E+04 0.00E+00 8.72E+C3 0.00E+00 1.34E+0S 9.36E+086 9.12E+05
AG-110M 1.08B+04 1.00E+04 5.94E+03 0.00E+00 1.97E+04 4.63E+06 3.02E+0S
TE-125M 3.42E+03 1.58E+03 4.67R+02 1.05E+03 1.248+04 3.14E+05 7.06E+04
TE-127M 1.26B+ % 5.778+03 1.57E+03 3.29E+03 4.58E+04 9.60E+05 1.50E+0%
TE-129M 9.76E+03 4.07B+03 1.58E+03 3.44E+03 3.66E~04 1.16E+06 3.B3E+05
1-131 2.52E+04 3.58E+04 2.05E+04 1.19E+07 6.13E+04 0.00E+00 6.28E+03
1-133 B.64E+03 L.4BE+04 4,.52E+.3 2.15E+06 2.58E+0 0.00E+Q0 B8.88E+03
cs-134 3.73B+05 B8.48E+05% 7.28E+08 0.00E+0(C 2.87E+05 9.76E+C4 1.04E+24
Cs~136 3.90E+04 1.46E+05 1.10E+0% 0.00E+00 8.56E+04 1.208+04 1.17E+04
cs-137 4.78E+05 6.21E+08 4.2BE+(S5 0.00E+00 2.%22E+0S 7.52E+C4 8.40E+03
BA-140 3,.50E+04 4.50E+01 2.57E+03 0.00B+00 1.67E+01 1.27E+06 2.18E+05
CE~141 1.39E+04 1.35E+04 1.53E+03 0.00E+00 6.26E+03 3.62E+05 1.20E+08
CE~-144 3.43E+06 1.43E+06 1.84E+05 0.008+0C B.48E+0S 7.78E+06 8.16E+05
PR-143 9.36E+023 3.75B+03 4.64B+02 C.00B+00 2.16E+03 2.81E+05 2.70E+05
ND-147 §.27E+03 6.10E+03 3.65E+02 0.00E+00 3.56E+Q3 2.21B+05 1.73E+0S
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Number
mNUG|“l" T™I Radiological Controls

Departmental Procedure 6610-PLN-4.00.01
Title Ruvision No.
offsite Dose Calculation Manual {ODCM) 1
TABLE 5.3.1

PLTHWAY DOSE FACTORS, Ri

RU-103 1.78E+08 1.26F+08
RU-106 4.278+08 5.06E+08

AG-110M 3.441+09 4.01E+09
TE~145M 1.558+06 2.13E+06
TE-127M  9.17E+04 1.08E+0S

v -

AGE GROUP: ALL PATHWAY: GROUND PLANE
| ORGAN DOSE FACTORS* |
NUCLIDE |========memme—- -
| T.BODY JPIN |
| H~3 C.00E+00 0.00E+00 |
c-14 ( .00E+00  0.00E+00
| cr-851 4.658+06 5.50E+06 |
| MN-. 4 1.398409  1.62E+09 |
TB-55 0.00E+00 0.00E-00
| rE-59 2.73E+08  3.21E+08 |
| co-s8 3.79B+08  4.44E+08 |
co~60 2.158+10 2.53E+10
| NI-63 0.00E+00 0.00E+00 |
| zn-65 7.47E+08  B8.59E+08 |
RB-86 8.978+06  1.03E+07
| sr-89 2.16E+04  2.51E+04 |
| sr-90 0.00B+00  0.00E+00 |
Y-91 1.07B+06  1.21E+06
| zr-39% 2.45E+08  2.B4E+08 |
NB-~95 1.3/B408 1.61E+08 |
l
|
i

1-131 1.72B407  2.09E+07
1-133 2.45E+06  2.98E+06

cs-134 6.86E+09 8.00E+09 |

I
I
I
]
i
| TE-129M 1.98B+07  2.31E+07
|
|
' cs-136 1.51E+08 1.71E+08

C8-137 1.03E+10 1.20E+10

|

| BA-140 2.068+0"  2.36E+07 |
ce-141 1.37E+07  1.54B+07

| ce-144 6.96E+07 8.0SE+07 |

| l

- ———

PR-143 0.00B+00 0.00E+00
ND-147 8.39E+06 1.01E+07

* o' -~ mrem/year per uCi/sec.

64.0 2171¢



Number
muuc'“l" TMI Radiclogical Contrcle
i

Dupartmental Procedure £6.,.0-FLN-4200.01

D S,

T'tle Rev.a.icn No.

3

T

Offeite Dose Calculation Marual (ODCM)

TABLE 5.4.1

PATHWAY DOSE FACTOZS, Ri

AGE GROUP: INFANT PATHWAY: GRAS -~INW-MILK

J¢----—---.---------——----------—--------_-------—---—---------—.

BONE LIVER T.BODY THYROID EIDNEY LUNG GI-LLI
B-3 0.002+00 2.38E+03 2.38E+03 2.38E+03 2.3B8E+03 2.36£+03 2.38E+03
c-14 2,.34E+09 5.008+08 5.00E+08 5.00E+08 5.00E+08 5.00E+08 . OQ0E+08
CR-51 0.00E+00 0.00E+00 1.61E+05 1.05E+05 2.30E+04 2.05E+05% 4.70E+06
MN~-54 0.00E+00 3.91E+07 8.85E+06 0.00E+00 8.65E+06 0.00E+00 1.43E+07
FE-55 1,35E+08 8.74E+07 2.348+07 0.00E+00 0.00E+00 4.27E+Q7 1.11E+07
FE-59 2.25E+. 3 3,93E+08 1,55E+08 0.00E+00 0.00E+00 1.16E+08 1.88E+(08
er-» 0.00E+00 2.43E+07 6.06L+07 0.00E+00 0,00E+00 0.0uE+00 €.,05E+07
(o QAP 0.00E+Q0 8.43E+07 2.0BE+08 0.00E+00 0.00E+Q0 0.00E+00 2.10E+08
N1 .3 3.50E+10 2.16E+09 1.21E+09 ¢.00E+00 0.00E+00 0.00E+00 1.08E+08
ZN-65 5.56E+09 1.91E+10 2.79E8+0 0.0CE+00 9,24E+09 0.00E+00 1.61E+10
RB-86 0.00E+20 2.23E+10 1.10E+10 0.00E+00 0.00E+00 0.00E+00 5.70E+08
SR-89 1 46E+10 0.00E+00 3.62E+08 0.00E+0 2.00E+00 0.00E+00 2.359E+C8
SR-90 1.22B+11 0.00E+00 3.10B+410 0.00E+00 0.00E+00 0.00E+00 1.52E+09
¥-91 7.34E+04 0.00E+00 1.95E+03 0.00E+Q0 0.0CE+00C 0.00E+00 5.26E+06
ZR-98 6.81E+03 1.66E+03 1.18E+03 0.00E+00 1.79E+03 0.00E+00 8.27E+05
NB-95 5.94E+05 2.45E+058 1.41E+05 0.00E+00 1,75E+05 0.00E+02 2.07E+08

RU~-103 8.68E+03 0.00E+00 2.90E+03 0.00E+00 1.B1E+04 0.,00E+0C 1.06E+05
RU-106 1.91E+08 0.0CE+00 2.38E+04 0.00E+00 2.25E+05 0.00E+00 1.45E+06

R—————— R RS Sl

- ————————— - - - - -

AG-110M 3.86E+08 2.828+08 1.B7E+08 0.00E+00 4.03E+08 0.00E+CO 1.46E+10
TE~125M 1.51E+08 5.05E+07 2.04E+07 5.08E+Q7 J.00E+00 0.00E+00 7.19E+07
TE-127TM  4.22E+08 1.40E+08 5.10B+07 1.22B+.8 1.04E+09 0.00E+00 1.70E+08
TE-129M 5.58E+08 1.91E+08 R.59E+07 2.14E+08 1.39E+09 0.00E+00 3.33E+08
-1 2.72E+09 3.21E+09 1.41B+09 1.088+12 3,7SE+09 0.0CE+00 1.15E+08
I-133 3.63E+07 5.29E+07 1.55E+07 9.62E+09 6.22E+07 0.00E+00 8.96E+06

- - - - - ————

Ccs~134 3.65B+10 6.B1E+10 6.8BE+09 0.00E+00 1.75E+10 7.198+09 1.85E+08
Cs-1136 1.98E+09 5.83E+09 2.18E+09 0.00F+00 2.32E+09 4.75E+08 8.85E+07
cs-137 5.15E+10 6.03E+.0 4.27E+09 0.00E+00 1.62E+10 6.5S5E+09 1.89E+08

- ‘--u----‘"-'..‘---------_-“-—---—---------‘-—---_--—---‘b‘-—----.

BA-140 2.42E+08 2.42E+05 1.25E+07 0.00E+00 5.75E+04 1,49E+08 5.94E+07
CE-141 4.34%+04 2.65E+04 3.12E+03 0.00E+00 8.17B+03 0.00E+Q0 1.37E+07
CE-144 2.33B+06 9.53E+08 1.30r+05 0.C0E+00 3.858+05 0.00E+C0 1.34E+08

-

PR-143 1.42E+03 5.56E+02 7.37E+C1 0.00E+00 2.07E+02 0.00E+00 7.84E+05
~147 5.83E+02 $.07E+02 5.55B+01 0.00E+00 3.50E+02 0.00E+(O 5.75E+08
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E’IZ]Nuclear\

T™MI Radiologica
Departmental P

1 Controls
rocedure

Number

6610-PLN-8200.01

Title

Revieion NoO.

Offsite Dose Ca’culation Manual (ODCH) 1
TABLE 5.4.2
PATHWLY DOSE FACTORS, Ri
AGE GROUP: TENN PATHSAY: GRASS-COW-MILK
ORGAN NOSE FACTORS; m° - mrem/year per uCi/sec

NUGCLIDE | e s o et o e e i 0 0 i A 20 e " 2 2 e -
BONE LIVER T.BODY THYTOI1D KIDNEY LUNG GI~-112

H~3 0.00E+00 9.93E+02 9.93E+02 9.93E+02 9,932+02 9.93E+02 9.93E+02
c-14 4.B6E+08 9.73E+07 9.73E+07 9.73E+07 9.73E+07 9.73E+07 S.73E+07
-$1 0.00E+00 0.00E+CU 4.,99E+04 2.77E+04 1.09E+04 7.13E+04 8.39E+06
MN-54 0.00E+00 1.40E+07 2.78E+06 0.00E+00 4.19E+06 0.00E+00 2.8BE+Q7
FE-55 4.46E+07 3.16%+07 7.37E+06 0.J0E+0Q 0,00E+00 2.01E+07 1.37E+407
FE-59 5.19E+07 1.21E+08 4.68E+Q7 0.00E+00 0.00E+00 3.82E+07 2.86E+(08
cCo-58 0.00E+00 7.94E+06 1.83E+07 0.00E+00 0.00E+00 0.00E+00 1.10E+08
CO-60 0.00E+0Q 2.78E+07 6.27E+07 0.002+00 0.00E+00 0.00E+00 3.62E+08
NI-63 1.188+10 8.36E+08 4.01B+08 0.00E+00 0.00E+00 0.00E+0C 1.33E<08
ZN-65 2.11E+09 7.32B+09 2.42E+09 (.00E+00 4.69E+09 0.00E+00 3.10E+09
RB-86 0.008+00 4.73E+09 2.22E+09 0.00E+0Q 0.00E+00 0.00E+00 7.00E+0b
SR-89 2.98E+09 0.00E+00 7.57E+07 0.00E+Q0 0.00E+CO 0.00E+00 3.19E+UB
SR-90 6.62E+10 0.00E+0C 1.63E+10 0.00E+00 2.00E+00 0.00F+00 1.8B6E+09
Y-91 1.58E+04 0.00E+00C 4.24E+02 0.00E+00 0.00E+00 0.00E+00 6.48E+06
ZR-95 1.85E+03 5.21E+02 3.588-02 0.002+00 7.65E+02 0.00E+Q0 1.20E+06
NB~95 1.41B+05 7.82E+04 4.308--04 2 _D0E+0Q 7.58E+04 0.00E+00 3.34E+08
R’ 103 1.81E+03 0.0CE+Q0 7.758--02 0.00B+32 €.39E+02 0.0CE+00 1.51E+08
RU-106 3.76EB+04 0.00E+00 4.73E+33 0.00E+Q0 7.24E+04 0.00E+00 1 . BOE+06
AG~110M 9.64E+07 9.12E+07 £,.55E+07 0.003+00 1.74B+08 0.00E+00 2.58E+10
TE-125M 3.01E+07 1.08E+07 4.028+06 8.40E+06 C.00E+00 0.00E+00 8.87E+07
TE-127™ 8.452+07 3.008.07 1.00+07 2.012+07 3.42E+08 0.00E+C0 2.11E+08
TE-129M 1.10E+08 4.09e+07 1.74E+Q7 3.562+07 4.61E+08 0.COE+00 4,1¢E+08
I-131 5.38E+08 7.53E+08 4.05E+08 2.20E+11 1.30E+09 0.00E+00 1.498+08
I-133 7.08E+06 1.20E+07 2,.66E+06 1.68E+09 2.11E+07 0.00E+00 2.09E+06
c8-134 9.83E+09 - S L T %.07E+10 C.00E+00 7.358+09 2.81K+09 -.88E+08
cs-116 4.49E+08 1 176+09 1.19E+09%9 0.00E+00 9,63E+08 1.52E+08 1.42E+08
cs-137 1.348+10 1.78E+10 6.21E+N9 0.00E+00 6.06E+"9 2.36E+09 2.54E+08
BA-140 4.87B+07 5.97R+04 3.14E+06 0.002+00 2.02E+04 4.01R+04 7.51E+07
CE-141 8.89E+03 5.94E+03 6.82E+02 0.00E+00 2.80E+03 0.COE+00 1.7C%+07
CE~144 6.59E+05% 2.73E+0§ 3.54E+04 0.00E+00 1.63E+05 0.00E+00 1.66E+08
PR-143 2.90E+02 1.16E+02 1.44E+01 0.00E+00 6.73E+01 0.00E+00 9.55E+05
ND~147 1.81E+02 1.J78+02 1.18E+01 0.002:-00 1.168+02 0.00E+00 7.12E+C2
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Number
mn l‘arl ™1 Radiological Contrnlse

Departmental Procedure 6610-FLR-4200.01

Title ! Revision NO.
offsite Dose Calculation Manusl (ODCM) |

TABLE 5.4.4

PATHWAY DOSE FACTORS, Ri

AGE GROUP: ADULT PATHEWAY: GRASS~-COW-MTLK
ORGAN DOSE FACTORS; m’ - mrem/year per uCi/uc

NUCLIDE |eemsesscccos smmmnas sonnasaneemmssmtamossassmanmesmaomaasmmas e e .
BONE LIVER T.BODY fHYROID KIDNEY LUNG GYl~LLYI

H-3 0.00E+00 7.62E+02 7.62E+02 7.62E+02 7.62E+02 7.62E+02 7.62E+02
Cc~14 2.63E+08 5.26E+07 5.26E+07 5.26E+07 5.26E+07 3.26E+07 5.26E+07
-51 0.00E+00 0.00E+00 2.85E+04 1.70E+04 6.28BE+03 3. 78!*04 7.17E+06
MN~54 0.00E+00 B.4uu+06 1. 60E+06 0.C0E+00 2.50E+06 0.00!000 2.57E+07
FE-55 2.51B+07 1,73E+07 4.04E+06 0.0"%®+00 0.00E+00 9,.66E~06 9 33E+06
FE-59 2.97E+07 6.97E+Q7 2.67E+07 0.J0E+00 o I OO!*OO 1.95E+07 2.32E+08
cO~-58 0.00E+00 4,71E+06 1.08E+07 0.C0E+00 0. 009000 0.00E+00 9.54E+07
Co-60 0.00E+Q0 1.64E+07 3.61E+07 0.00E+00 0.00E+00 0.00E+00 3.0PE+08
NI-&3 6.72E+09 4.65E+08 2.25E+08 0.32E+00 0.005+00 0.COE+00 S.71E+07
IN-65 1.37E+09 4.36E+09 1.97F+09 0.00E+0Q0 2.91E+0% 0.00E+00 2.74E+09
RB~86 C.00E+00 2.59E+09 1.21E+09 0.00E+00 0.00E+00 0.00E+00 5,10E+08
SR-89 1.45E .09 0.00E+00C 4.16E+07 0.00E+00 0.00E+00 0.00E+00 2.32E+08
SR-90 4.67E+10 0.008+00 1.158+10 0.00E+00 0.00E+00 0.00E+00 1.35E+09%
Y-91 8.57E+Q03 0.00E+00 2.29E+02 0.GOE+00 0.00E+0OC 0.00E+00 4.72E+06
ZR-98 9.41E+02 3.02E+02 2.042+C2 0.00E+00 4.74E+02 0.COE+00 9.57E+05
NB-95 8.24E+04 4,58E+04 2.46E+04 C.00E+00 4.53E+04 0.00E+00 <.78E+08

RU-103 1.02%+03 0.0NE+00  4.38E+02 0.00E+00 3.8BE+03 0.00E+00 1.19E+05
RU~106 2.04E+04 0.00B+0U 2.59B403 0.00E+00 3.93E+04 0.00E+00  1.,32E+06

.-—-—-O--—---ﬁ—----‘---—---@-----~--—-—0-‘-------——-

- -

AG-110M  S.B1lE+07 $.38E+07 3.190+07 C.00E+00 1.06E+08 0.00E+00 2.19E+10
TE-125M  1.62E+07 5.89E+06 2.18E+06 4 B9E+0¢ 6,.61E+C7 0,00E+00 6.49E+07
TE-127M 4.57E+97 1.63E+07 5.57P+06 1.17E+07 1.86E+08 0.00C+00 1.53E+08

- ——— . ——— - - -~ -

TE-129M  6.01E+07 2.24E+07 9.51R+06 2.06E+07 2.518+08 0.00E+00 3.02E+08
1-131 2.96E+08 4.23E+08 V2B403 1.39E+11 7.258+08 0.00E+00 1.12E+08
1-133 3.87B+06  6.73E+26 2.058+206  9.8BE+08 1.17E+07 0.00E+00 6.04E+06

- ——— -

cs~-134 5.648+09 1.34E+10 1.10%8+10 0.00E+00 4.34E+09 1.44E+09 2.35E+08
c8~-136 2.63E+03 1.04E+09 7.488+08 0.00E+0Q0 $.78E+08 7.92E+07 1.18E+08
cs-137 7.378+09 1.01E+10 6.508+09 0.00E+00 3.42E+09 +«14E40° 1.95E+08
BA-140 2.59B+07 3.38E+04 1.76B+06 0.COE-00 1.15E+04 1.94E+04  5.54E+07
CE-141 4.84E+03 3.27E+03 3.71E+02 0.0UE+00 1,528+03 0.00E+CO 1,25E+07
CE- 144 3.5:B+08 1.49E+05 1.928+04  0.00E+00 2.55E+04 C.00E+0C0 1.21E+08

- - -

- -

PR-143 1.57E+02 6.32E+01 7.81E+00 0.COE+00 3.65E+01 0.00B+00 6.90E+05
ND-147 9.40E+01 1.098+02 6,50E+00 0.00B+00 6,35E+01 0.00R+00 8. 22!405

JR————————— R Ll B e

- - o
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Nuclear vy
Cal' TMI Radiological Cc-trols
| Departmental Procedure £610-PLN-4200.01
Title Reviaion Nc.
offsite Dose Calculation Manual (ODCM) 1
TABLE 5.5.1

PATHWAY DOSE FACTORS, Ri

AGE GROUP! NFANT PATHWAY: GRASS-GOAT-MILK

------a-------,-_---——-—----—---o-----»---ﬁo-----—----—-------~m-_—_——---_--.----_--

- - . o - " - - - e .

BONE LIVER T.BODY THYROID KIDNEY L(NG GI-LLI
H-3 O 00E+0Q0 4.86E+() 4.86E+03 4.86E+03 4,.86E+03 4. 86E003 4.86E+03
c~14 2. 34E+09 $.00E+08 5.00E+08 S.00E+08 5.00E+08 5.00E+08 5.00E«Q08
CR~51 0.00E+00 ©0.00E+00 1.94E+04 1.26E+04 2.76E+03 2.46E+04 5.64E+05
MN-54 0.LOE+00 4.68E+06 1.06E+06 0.00E+0C 1.04E+06 0.00E+00Q 1.72E+06
FE-55 1.76E+06 1.14E406 3.03E+05 0.00E+0C 0.00E+00 £.55E+08 1.44E+05
FE-59 2.92E+06 5.10E+06 2.01E+406 0.00E+00 0.00E+00 1.51E+06 2.44E+06
coO-58 0.00E+Q0 2.91E+06 7.26B+06 O.00E+00 0.00E+00 0.00E+0Q0 7.25E+0%
CO-60 0.00E+00 1.06E+07 2.50E+07 0.0CE+00 0.00E+.0 0.00E+00 2.52E+Q7
NI-63 4.19!409 2.597+08 1.46E+08 0.00E+00 ¢,00E+00 0.00E+00 1.29E+07
Zr-€3 6.67l¢08 2.29E+09 1.0SE+C9 0.UVOE+00 1.11E+09 0.00E+00 1.93E+09
RB-B6 0.00E+00 2.67E+09 1.328+09 0.00E+00 0.00E+0Q0 0.00E+00 6.83E+07
SR~-89 2.65r+10 0. OOI+OO 7.59E+08 0.00E+00 (.0QE+00 0.00E+00 5.44E°08
SR-90 2,55E+11 0. OOl+OO 6.50E+10 0.00E+00 0.0CE+00 0.00E+0C 3.19E+09
¥-91 8.80F+03 0.00E+00 2., 34E+02 0.00E+00 0.00E+00 0.COE+00 6.31E+05
ZR-95 8.17E+02 1.99E+02 1.41E+02 0.00E+00  2.15E+02 0.00E+00 9.91E+04
NB-~95 7.13E+04 2.93E+0 1.70E+04 7.00E+00 2.10E+04 0.00E+Q0 2.48E+07

RU-103 1.04E+03 0.00E+0Ouv 3.48E+02 C.00E+Q0 2.172+03 C.00E+00 1.27E+04
RU~106 2.28E+04 0.0ZE+Q0 2.85E+03 0.00E+00 2.70E+04 0.00E+00 1.73E+05%

FRPERp———————— RS S

AG-110¥  4.63E+07 3.38E+07 2.24E+07 0.00E+00 4 84%+07 0.CJE+00 1.75E+09
TE-125M 1.81E+Q7 6.05E+06 2.45E+06 6.09E+06 0.00E+00 0.00E+00 8.62E+06
TE~127M 5.06m+07 1.GBE+07 6.12EB+06 1.46E+07 1.24E+08 0.0CE+Q0 2.04E+07

———— —————— . -

—————— " -~ -~ - - - -

TE-129d 6.69E+07 2.29E+07 1.03E+07 2.57E+07 1.67E+0C 0.00E+00 3.99E+07
=131 3.272+0% 3.C5E+09 1.698+09 1.27B+12 4.S0E+09 0.00E+00 1.37E+08
I-133 4.36E+07 6.35E+07 1.86E+07 1.15E+10 7.46E+07 0.00E+00 1.07E+07
cs~134 1,098+11 2.04E+11 2.06E+10 0.07E+00 5.26E+10 2.15E+10 5.55E+08
cs-136 £.94E+09 1.75E+1u 6.52B+09 0.00E+00 6.96E+09 1.42E+09 2.65E+08
c3-137 1.54E+:1 1.81%+11 1.28E+1C 0.00E+00 4,85E+10 1.968+10 5.65E+08

I ————em—————————— U SRR i i e e

_——

BA-140 2.90E+07 2.90E+04 1.50E+06 0.00E+00 6.89E+Q03 1.78E+04 7.13E+06
CE-141 5.21B+03 3.18E+03 3,74E+02 0.0CE+00 9.79E+02 0.00E+0Q0C 1.64E+086
CE-144 2.79E+05 1.14E+05 1 S6B+04 0.C0OE+00  4.62E+04 0.00E+00 1.60E+07
PR-143 1.78E+02 6.66E+01 8.83E+00 C.O00E+00 2.48E+0O1 0.00E+00 9.4CE+04
ND-147 1.06E+02 1.09E+02 6.66E+00 0.00E+00 4.19E+01 0.00E+0Q0 6.89E+04

- ———— ] - Y —_ i~ - e - P p—————E S S Stk
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Number
muu0|“r| TM1 Radiological Controle

Departmental Procedure 6610-PLN-4200.01
Title Revision No.
Offsite Dose Calculation Manual (ODCM) 1
TABLE 5.5.2

PATH4AY DOSE FACTORS, Ri

AGE GROUP: CHIL PATHWAY: GRASS-GOAT-MILK
| ORGAN DOSE FACTORS; m’ -~ mrem/year per uCi/sec

NUCLIDE | === = mommmemmmn s me om0 5 o o e S S S S S S s S S S S

BONE LIVER T.BODY THYROID K.DNEY LUNG G1-LLI
H-3 0.00E+00 3. 20B+03  3.20E+03  3.208+03  3.20E+03  3.20E+03  3.207+03
c-14 1.20E+09 2.39E+08  2.39E+08 2.39:+os 2.39E+08 2.39E+08 2.39E+08
CR-51 0.00E+00 0. oo:+oo 1.22B+04 6.78E+03  1,85E+03  1.24E+04  6..8E+0S
MN-54 L QOE+n~ 2, sz:+os 6.71E+05 0.000+00 7.06E+05 0.0CE+00 2.11E+06
FE-55 1.458+06 7.71E+08 2.39E+05 O0.00E+00 0.00B+00  4.36E+05  1.43C+0S
FE-59 1.56E+08 2.53z J6 1.26E+06 0.00E+00 0.00E+00  7.34E+05  2.64E+06
co-58 0.00E+00 1.46E+06 4.46E+06 C.00E+00 0.00E+00 0.00E+00 8.49E+06
co-60 ).00E+00 S5.18B+06 1.538+07 ©.00E+00 0.00E+00 O0.O00E+00 2.87E+Q7
NI-63 3.66E+09 1.91E+08 1.21E+08 0.00E+00 0.00E+00 0.00E+00  1.28E+07
IN-65 4.96E+08 1.32E+09 8.22E+08 0.00E+00 8.33E+08 0.00E+00 2.32E+08
RB-86 0.00E400 1.0SE+09 6.47E+08 0.00E+00 0.00E-00 0.00E+00  6.77E+0:
SR-8% 1.39E+10 O.00E+CO 3.97E+08 0.00E+0C 0.00E+00 0.00E+00 5.39E+08
SI 90 2.358+11 0.00B+00 5.95E+10 0.00E+00 .00E+00 0.00E+00 3.16E+09
Y%l 4.G9E+03 0.00E+00 1,25F+02 0.00E+00 AQE+0C 0.00E+00  6.24E+0S
LR-95 4.60E+02 1.01B+02 9.00E+01  0.00E+00 15E+02 0.00B+0C  1.0SE+0S
NB-95 1.62E+04 1.49E+04 1.06E+04 0.00E+00 1.40E+04 0.00E+00  2.75E+07

RU~103 5.14E+02 0.00E+00 1 9BE+Q2 0.00E+00 1.29E+03 0.00E+00 1.33E+04
RU-106 1.112+04 0.00E+00 1.38E+03 0.00E+00 1.50E+04 0.00E+Q0 1.73E+C5

- - - - - -

AG-110M 2.51E+07 1.69E+07 1.35E+07 0.00E+0Q0 3.15E+07 0.00E+00 2,01E+09
TE-125M 8.86E+06 2.40E+06 1.18E+06 2.498+06 0.00E+00 0.00E+00 8.55E+ 06
TE-127M  2.50E+07 6. 72!*06 2.96E+06 5.97E+06 7.12E+07 0.00E+00Q 2.02E+07
TE~129M 3,26E+Q7 9. 10!*06 5.06E+06 1.05B+07 9.56E+07 0.00E+00 3.97E+07
1-131 1.57E+09 1.57B+09 8.95E-%8 5.21E+11 2.58E+09 0. 00E+00 1.40E+08
I-133 ?.06E-07 2.55E+07 9.68E+06 4.74E+09 4.25E+07 0.00E+0C 1.03E+07

- - - - - - - -

cs-134 6.8CE+10 1,12B+11 2.35E+10 0.00E+00C 3,46E+10 1.24E+1C 5.01E+08
cs-136 3.04E+0® 8.36E+09% 5.41E+09 n.00" 0 4.45E+09 6.64E+08 2.94E+08
cs~137 ¥.68E+1lu 9.28E+10 1.37E+10 0.00x ° 3.02E+10 1.09E+10 5.80E+08

- —————— " - . " -~ - R T—————— i

BA~-140 1.41E+07 1.24E+04 8.23%+0> 0,00k 4.02E+03 7.37E+03 7.15E+06
CE-141 2.638+03 1.318+03 1.952+04 0,007 20 5.74E+02 0.00E+00 1.638*06
CE-144 1.95E+08 6.11E+04 1.04E+. 4 C.oCL+00 3. 38!+04 0.00E+00 .S9E+07
PR~143 8.11E+01 2.59E+01 4.27E+00 0.00E+00 1. &CLFOI 0.J0E+0C 9.29E+04
ND-147 5.54E+01 4.33%+01 3.35E+00 0.C0E+00 2.37E+01 0.00E+00Q 6.2SE+04
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E]Z]Nucloar‘

™I Radiological Controle
Departmental Procedure

Number

6610-PLN-4200.01

“Title Revision No.
offeite Dose Culculat.on Manual (ODOCM) 1
TABLE 5.5.3
PATHWAY DOSE FACTORS, Ri
AGE GROUP: TEEN PATHWAY: GRASS-GOAT-MILK
ORGAN DO3E FACTORS; m’ - mrem/year per uCi/eec

NUCLIDE |=== smmecccccrenmmoncosmnommmemasssesssmesesmatonasssenss smmss s mosssssmasms

BONE LIVER T.bODY THYROID KIDNEY LUNG GI-LLI
H-3 U.00B+00 2.04E+03  2.04E+03  2.04E+03  2.04E+03  2.04E+03  2.04E+03
c-14 4. B6E+08  9.72B+07 9.72B+07  9.72B+07  9.72E+07  9.72B+07  §.72E+07
CR-51 0.00E+00 0.00E+00 5.99E+03  3.33E+03 1.31E+03 8.5SE+03  1.01E+06
MN-54 0.00E+00 1.68E+06  3.34E+05 0.00E+00 5.02B+05 0.00E+00  3.45E+06
FE-5~ §.79E+05 4.11E+05 9.58E+04 0.00E+00 0.0UB+00 2.61E+05  1.78E+0S
FE-59 &.74E+05 1.S7E+06 6.0BE+05 0.O00E+00 O0.00E+0Lv  4.96E+05  3.72E+06
co~58 0.00E+00 9.S3E+0S 2.20B+06 0.00E+0C  0.00E+00 0.00E+00  1.31E+Q07
co-60 0.00E+00 3.34E+06 7.52E+06 0 .COE+00 0.00E+00 0.00E+00  4.35E+07
NI-63 1.42E+09 1.00£+08 4.81E+07 0.00E+00 O.0OE+00  0.00E+00  1.60E+07
IN-65 2.53E+08 8.78E+08 4.10E+08 0.00E+00 5.62E+08 0.00E+00  3.72E+08
RB-86 0.00E400 5.67E+08 2.67B+08 0. JE+00 0.00E+00 0.00E+00  8.40E+07
SR-89 5 628409 O0.00E+00 1,61E+08 0.00E+00 0.00E+0C 0.00E+00  6.69E+08
SR-90 1.298+11 0.00E+00 3.43E+10 0.C._4+00 0.00E+00 0.00®+00  3.90E+09
Y-91 1.90E+03 0.00E+00 5.09E+01 0.00E+00 0.00E+00 0.00E+QC  7.7BE+QS
Zr 9% 1.98E+02 6.258+01 4.30E+01 O.00E+00 9.18E+G1  0.00E+00  1.44E+05
NB-95 1.69E+04 9.38B+02 5.16E‘v3 0.00E+00 9.09E+03 0.00E+00  4.01E+07
RU-103 2.178+02 0.00E+00 ©9.29°.+01 0.GOE-00 7.66E+C2 0.00E+00  1.82E~04
RU-106 4.50B+03 O0.00E+00 5.08E+02 O.00E+00 8.69E+03 0.00E+00  2.16E+05
AG-110M 1.16E+07 1.09B+07 6.65E+06 0.O00B+0C  2.09E+07 0.00E+00  3.07E-09
TE-126M 3,61E+06 1.30E+06 4.82E+05 1.0.E+C6 0.00E+00 0.00E+00  1.06E+07
TE-127M 1.01E+07 3.59B+06 1.20E+06 2.41E+06 4.11E+07 0.0CU+00  2.57E+07
TE-129M 1.32E+07 4.90E+06 2.09B+06 4.26B+06 S5.5JE+07 0.00E+00  4.96E+07
1-131 6.458+08 9.03E+08 4.B5E+08 2.64E+11 1.56E+09 0.00E+07  1.79E+08
1-133 8.49%E-06 1.44E+07 <.40E+06 2.01E+09 2.53E+07 0.00E+00 1.09E+Q7
cs-134 2.95E+10 6.93E+10 3.22B+10 0.00E+00 2.20E+10  B8.41E+09 8.62E+(8
cs-136 1.358+09 5.30E+09 3.56B+09 O0.00B+0C 2.89B+09 4.55E+08 4.27E+08
cs-137 4.02B+10 5.34E+10 1.86B+10 0.00E+00 1.820L+10 7.07E+09  7.60E+08
BA-140 §.34B+06 7.16E+03 3.76E+05 0.00E+00 2.43E+03 4.81E+03  9.01E+06
CE-141 1.078+403 7.12EB+02 8.18E+01 0.J0E+00 3,358+02 0.00E+00 2.04E+06
CE-144 7.90E+04 3.27E+04 4.252+03 0.00E+00 1.95E+04 0.00E+00  1.99E+07
PR-143 1.488+01 1.39E+01 1.73B+00 0.00B+00 E€.08E+00 0.00E+00  1.15E+0S
ND-147 2.18E+01 2.37B+01 1.42E+00 0.00E+00 1.39E+01 0.00E+00  8.54E+04
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[EINuclear oo
Uc Oal' ™1 Radiological Controle |
l Departmental Procedure | 6610-PLN-4200.01
Title f Revision NoO.
]
Offeite Dose Calculation Manual (ODCM) L 1
TABLE §.5.¢
PATHWAY DOSE FACTOR:, Ri

u'l GROUF: ADULT PATHWAY: GRASS- GOAT HILX

J&Gm DOSE ¥ CTORS; m? - mrem/year per uC:./uc
et ) SR————— et A
BONE LIVER T.BODY THYROID KIDNEY LUNG Gi-LLI
H-3 0. 00!+OO 1.5€E+03 1.56E+03 1.56E+03 1.56E+03 1.56E+03 1.56E+03
c-14 2.64E+08 §.27E+07 5,.278+07 5,27E+07 $.27E+07 5.27E+07 5. 27E+07
CR~-51 0.00E+00 0 O0E+00 3.43E+03 2.08E+03 7.56E+02 4.55E+03 8.63E+08
MN-54 0.00B+0 1 QlE+U6 1.9:E+05 0.00E+00 3.01E+08 0.00E+00 3.10E+06
FE-55 3.27B+05 2.26E+05 5.26E+04 0.00E+00 0.00E+00O 1.26E+0S 1.30E+05
FE-59% 3. 87!*05 9. O9l+05 3.48E+08 0.00E+00 0.00E+00 2.54E+Q5 3.03E+06
co-58 0.00E+00 8. 66!*05 1.278+06 0.00E+00 0.00E+00 0.00E+0D 1.15E+07
cO~60 0.00E+0C 1.97E+06 4.35E+06 0.00E+00 0.00E+00 0.00E+00 3.70E+07
NI-63 8.08E+0? 5.60B+07 2.71E+7 0.00E+00 0.00E+00Q 0.00E+00 1..7E+07
ZN-68 1.65E+08 5.24E+08 2.37g+08 0.008+00 2,51B+08 0.02E+00 3.30E+08
PB~-86 0.00E+00 3.12E+08 1.45E+05 0.00E+ 00 0.00E+00 0.00E+QQ 6.14E+07
SR~89 3.08R+09 0.0UE+Q00 8.76E+07 0.00E+Q0 0.00E+00 0.00E+0C 4.89E+08B
SR-50 9.84E+10 0.00E+00 2.41E+10 0.00E+0Q 0.0CE+00 0.00E+00 2.84E~0S
Y-91 1.03E+03 0.00%+00 2.786E+01 0.00E+00 0.00E+Q0 0.00E+00 5.6BE+05
IR~-9% »«13E+02 3.63E+01 2.48E+01 ¢.00E+Q0 5.70E+01 0 Q0E+QD 1.15E+08
NB-95 $.,92E+03 §.52E+03 2.97E+C3 0.00E+00 5.45E+03 0 003*00 3.35E+07

RU~103 1.22B+0%2 0.0CE+00 §.27E+01 0.00E+00 4.67E+02 0.00E+00 1.43E+04
RU-106 2.45E+03 2.00E+00 3.10E+02 0.00B+00 4.73E+03 0.00E+00 1.59E+05

PR ———— i

- ——————————————— v = -

AG-110M  6.99E+00 £.47E+06 31.84E+06 0.00E+00 1.27E+07 0.00E+00 2.64E+09
TE~125M 1.96R+06 7.09E+05 2.62B+05 5.89E+05  7.96E+06 0.00E+00 7.81E+06
TE-127%  5.50E+06 1.97E+06 6.70E+05 1.41B+06  2.23E+07 0.00E+00 1.84E+07

——— - - - —————

- — - -

TE~129M 7.23E+06 2.70E+06 1.14E+06  2.4BE+06 3.02E+07 0.00E+00 3.64E+07
I-131 3.56E+08 5.09E+0C 2.92E+08 1.67B+11 8.73E+08 0.00E+00 J.34E+08
1-133 4.658+06 8.10E+06 2.47%+08 1.19E+0S 1.41E+07 0.00E+00 7.28E+08&

PRpnE—————————— RSl Sl L - ——————— - ¥1s

cs~134 1.70B+10 4.04E+10 3,.30E+10 0.00E+00 1.31E+10 4.34E+09 7.07E+08
C8-136 7.92E+08 3.13E+09 2.25E+09 0.00E+00 1 74B+0" 2. 38E+08 3.55E+08
Cs-137 2.22E+10 3.07E+.i0 1.998+10 0.00E+00C 1.03E+10 3.42E+09 5.87E+08

————— - " -

——— - . — -

BA-140 3.24E+06 4.07E+03 2.12E+05 0.00E+Q0 1.28E+03 2.238+03 6.67E+06
CE-141 5.82E+02 3.94B+02 4.47B+01 0.00E+00 1.83E+02 0.00E+00 1.51E+06
CE-144 4.30E+04 1.80E+04 2.31E+03 0.00E+00 1.07E+04 0.00E+00 1. 458+O7

FR-143 1.90E+01 7.60B+00 9.40e-01 0.00E+00  4.39E+00 0.00E+00 8. 303*04
ND-147 1.13E+01 1.31E+01 7.82e-01 0.00E+UU 7.65E+0C 0.00E+00 6.28E+04

D - R
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Number
muuc"arl T™I Radiological Controls

Departmental Procadure 6610-PLN-4200.01
Title Revisicn No.
Offeite Dose Calculation Manual (ODCX ) 1
TABLE 5.6.1

PATHWAY DOSE FACTORS, Ri

AGE GRCUP: INFANT PATEWAY: GRASE-COW-MEAT
ORGAN DOSE FACTORS; m’ - mrem/year per uCi/sec

e n e T [e—————— R e

BONE LIVER T.BODY THYROID KIDNEY LUNG GI~LLI
H-3 0.0CE+00 0.00E+30 0.0GCE+CO 0.002+00 0.00E+00 0.00E+00 0.0VE+C0
c-14 . 00E+00 0.00E+VU) « ++ JE+00 0.00E+00 0.00E+00 0.00E+0Q0 0.00E+00
CR-S51 0.00E+0Q0 \.003400 C.00E+00 0.00E+00 0.00E+C0 C.00E+Q0 0.00E+QC
MN-54 0. OOI*OO 0. QOl*OO 0.00E+0U 0.00E+0Q0 0.00E~ 0. OE+00 0.00E+00
PE-S5> 0.00E+00 0.00E+C0 0.00E+0Q0 0.00E+00 0.00E+uv 0.COE+00 0.00E+00
FE-59 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 C.00E+00 0.00E+00
co-$8 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+0Q0 0.00E+00
co-60 0.COE+Q0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.CO0E+0C
NI-63 0.00E+0Q0 0.00E+Q0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 C.0CE+00
ZN-65 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+Q0 0.0CE+00 0.00E+00
RB-86 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SR~89 0. 00‘*00 0.C0E+00 0.00E+00 0.00E+00 0.C0E+00 0. 00!*00 0.00E+00
SR-90 0. OOI*OO 0.00E+0C 0.00E+Q0 0.00E+00 0.00E+00 0. OOI*OO 0.00E+00
Y-91 0.GOE+00 0.00E+00 0.C0E+Q0 0.00E+00 0.00E+00 0.00E+00 0.00390q
ZR-95 0.00E+00 0.00E+Q0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+CO
NB~95 0.CNE+00 0.00E+00 C.00E+00 0.00E+00 0.C0E+00 0.00E+C0 0.00E+00

RU-103 0.00E+00 0.00E+0C 0.0CE+00 0.00E+00 0.00E+00 0.00E+00 C.0OOE+00
RU~-106 0.00B+00 0.00E+00 0.00E+0 n.00E+0U  0.00E+00 0.00E+00 0.00E+Q0

s e O S 1 A A0 S S R S S G O U S 2

AG~110M 0.00B+00 O.00E+00 C.O0E+Q0 0.00E+00 0.70E+00  0.00E+00 0.00%+00
TE-125M 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0CE+00 0.008+00 ©O.0CE+00
TE- 1274 0.00E+00 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+DD 0.00E+0"

- " - -

 ————— - -

TE-1294 O0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+CC
I=131 0.00E+00 0.00E+00 0.0C5+00  0.00E+00 0.00E+00 0.00E+00 0©.00E+00
1~133 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

- ——

CS--134 0.00B+00 0.008+00 0.00E+J0 0.00B+00 0.00E+00 0.00E+00 0.00E+00
cs-136 0.00B+00 0.00E+0C 0.00E+00 J.00B+00 0.00E+0C  0.00E+Q0 0.00E+QC
cs-137 0.00E+00 0.00E+00 0.00E+0C 0.C0E+00 0.00E+00 0.00E+00 0.00E+00

- -~

BA-140 0.00B+00 0.COR+00 0.CVOE+00  0.00E+00 0.00E+00 C.00E+00 0.00E+OC
CE-141 0.00E+00 0©.00E+00 0.00E+00 0.LUB+00 0.00E+00 0.00E+00 0.00E+20
CE-144 0.00r<00 0.00B+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

o ————

PR~143 0.00E+00 0.00%+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ND-147 n.00E+00 0.00E+00 0.00E+00 0.00B+C0  C.00E+00 0.002+00 0.00E+Q0

- - - - JREp—p—————_ L S
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" ' | Number
uc “r ™1 Radiological Control:
Departmental Procedure 6€510-PLN-4200.01
Title : Revis.on No.
nffeite Dose Calculation Manual (ODCN) 1
TABLE 5.6,2

PATHWAY DOSE FACTORS, Ri

AGE GROUP: CHILD PATHWAY: GRASS-COW- HEA'
ORGAN DOSE FACTORS; m’ - mrem/year per uCi/sec

NUGLIDE | =earenacmanem e ————————————— o (S o o e S e 2 S o e

BONE LIVER T.BODY THYROID KIDNEY L GI-LLI
H-3 0.00E+0O0 2.34E+02 2. 34!*02 2.34E+02 2.34E+02 2.34E+02 2.34E+02
c-14 3.84E408 7.67E+07 7.67E+07 7.67E+07 7.67E+07 7.672+07 7.67E+Q7
CR-51 0.00E+00 0.00E+00 8.78E+023 4.BBE+03 1.338+03 8.5CE+03 4.66E+05
MN~54 0.002+00 8.01E+06 2.13E+06 0.00E+00 2.25E+06 0.00E+QQ 6.73E+06
FE-5% 4.57E+08 2.43E+08 7.52E+07 0.00E+00 0.00E+00 1.37E+08 4.49E+07
FE-59 3.77E+08 6.10E+08 3.04E+08 0.00E+00 0.00E+00 1.77E+08 6.35E+08
CO-58 0.00E+00 1.64E+07 5.03E+07 0.00E+00 0.00E+00 0.00%+00 9.58E+07
co~-60 0.00E+00 6.93E+07 2.04E+08 0.00E+00 0.00E+00 0.00E+00 3.B4E+0B
NI-63 2.918+10 1.56E+09 9.91E+08 0.00E+70 0.00E+00 0.00E+00 1.08E+08
ZN-65 3.76E+08 1.00E+09% 6.22E+08 0.00E+00 6.31E+08 0.00E+00 1.76E+08
RB-86 0.00E+00 5.76E+08 3.54E+08 0.00E+0C 0.00E+00 C.00E+QO 3.71E+C?
SR-89 4.82E+08 C.00E+00 1.38E+07 0.00E+00 0.00E+00 0. OOl*OO 1.87E+07
SR-90 1.04E+10 0.00E+00 2.64E+09 0.00E+Q0 0.00E+0C 0. OOE*OO 1.40E+08
Y-91 1.00E+06 0.00E+00 4.828+04 0.00E+00 0.00E+00 0.00E+0Q 2.4CE+08
ZR-95 2. 66!006 5.86E+05 5.21E+0S8 0.00E+00 8.38E+(S 0.U0E+0Q f.11E+08
NB-95 3, 10'006 1 91E+06 B8.63E+05 0.00E+Q0 1.13E+06 0.00E+00 2.23E+09
RU-103 1.558+08 Col 8420 5.96E+07 0.00E+00 3.90E+08 0.00E+00 4.01E+09

RU-106 4.44E+09 v JE+00 5.54E+08 0.00E+00 6.00E+0% 0.00E+00 $ “"*10

- - 2 - - -

AG-110M  8.39E+06 5.6TE+06 4.53E+06 0.00E+0C 1.086E+07 0.0uE+00 6 /48 08
TE-125M 5.698+08 1.54E+08 7.59E+07 1.608+08 0.00E+00 0.00E+00 §.¢95.08
TE-127M 1.78E+0% 4.78E+08 2.11E+08 4.25E+08 5.06E+09 0.00E+Q0 1.44x+09

- —— - -

TE-129M 1.79E+09 5.00E+08 2.78E+08 5.77E+08 5.26E+09 0.00=+00 2.185+09
I-131 1.66E+07 1.67E+07 9.4BE+06 5.52E+09 2.74E+07 C.COE+Q0 1.48E+06
1-133 5.72e-01 7.08e-C1 2.68e~01 1.31B+02 1.18E+00 0.00E+00 2.85e-01

———— o ——— - - - -~ -

Cs~-134 9.23E+08 1.51E+09 3.19E+08 0.00E+00 4.869E+08 1.68E+08 8.16E+06
Cs-13é 1.63E+07 4.48E+07 2.90E+07 0.00E+00  2.39E+07 3.53E+086 1.57E+06
Ccs-137 1.33E+09 1.2B8E+09 1.898+08 0.00B+00 4.16E+08 1.50E+08 8.00E+06

S —— - - -~

BA-140 4.428+07 3.87E+04 2.58E+06 0.00E+00 1.26E+04 2.31E+04 2.24E+07
CE-141 2.22E+04 1.11E+04 1.65E+03 0.00E+00 4.86E+03 0.00E+Q0 1.38E+07
CE~144 2.32B+06 7.48R+00 1.24E+08 0.00B+00 4.02E+05 0.00E+ 0 1.89E+08

- — - - —— -—--——---—-—--‘--—----—-——-——-—-————

PR-143 3.337+04 1.00E+01 1.65E+03 0.00E+00 5.42E+03 0.00E+QL 3.60E+07
ND-147 1.17u+04 9.48E+03 7.34E+02 0.00E+00 §.20E+03 0.00E+00 1.50E+07
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EIZ]Nuclear}

T™I Radiological Controls
Departmental Procedure

Number

6610-PLN-4200.01

Revision NoO.

Title
offsite Dose Calculation Manual ’‘7JDCM ) 3
TABLE 5.6.3
PATHWAY DOSE FACTORS, Ri
AGE GROUP: TEEN PATHWAY: GRASS-COW-MEAT
ORGAN DOSE rAc'roxs m’ - mrem/year per wCi/sec

NUCLIDE |=evemmesccccamnensmmnenenar esaassamessnsSassmanseneoseamsan oy JEmEm 0" 000
BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI

H-3 0.0CE+00 1.93E+02 1.93E+02 1.93E+02 1.93E+402 1.93E+02 1.93E~Q2
c-14 2.04E+08 4.08E+0Q7 4.08E+Q7 4.08E+07 4,08E+0Q7 4.0BE+07 4.0BE+Q7
-51 0.00E+00 0.00E+00 5 63.*03 3.13E+02 1 23E+Q3 8.03E+03 9.468+05
MN-54 0.00E+00 7.00B+06 1. 39!*05 0.00E+00 2.09E+06 0.00E+00 1.44E+07
2-55 2.38E+08 1.693+08 3.94E+07 0.00E+00 0.00E+0CQ 1.07E+08 7.31E+07
FE-59 2.12E+08 4.95E+08 1.91E+08 0.00E+00 0.00!+00 1.56E+08 1.17E+09
coO-58 0.00E+00 1.40B+07 3.24E+07 2.00E+00 0.00E+00 0.00E+00 1.94E+(E
Co~-60 0.00E+00 $.B3E+Q7 1.31E+08 0.00E+00 0.00E+00 0.00E+00 7.60E+08
NI-63 1.52E+10 1.07E+09 5.15E+08 0.00E+00 0.0C3+00 0.00E+00 1.71E+08
IN~65 2.350E+08 8.68E+08 4.0SE+08 0.00E+00 5.56E+08 C.00E+00Q 3.68E+08
RB-86 0.00E+00 4.06E+08 1.91E+08 0.00E+00 0.00E+00 0.00E+00 6.00E+07
SR-B9 2.558+08 C.00E+00 7.29E+06 0.00E+00 0.00E+00 0.00E+00 3.03E+07
SR-20 8.04E+09 0.00E+00 1.99E+09 0.00E+00 0.00E+00 0.00E+00 2.26E+08
Y-91 9.54E+05 0.00E+00 2.56E+04 0.0GE+00 0.0GE+00 0.00E+00 3.91E+08
ZR-95 *.50E+06 4.73E+05 3.25E+CS 0 00E+00 6.95E+05 0.00E+00 1.09E+09%9
NB-95 1.798+06 9.95E+08 &, 45E+05 O 00E+Q0 9.64E+0% 0.00E+Q0 4.25E+09
RU-103 B.56E+07 0.00E+00 3.66E+07 0.00E+00 3.02E+08 0.00E+CO 7.158+09
RU~106 2.36E+09%9 0.00E+00 2.97E+08 0.00E+Q0 4.54E+09 0.00E+0Q 1.1.B+11
AG-110M 5.06E+06 4.78E+086 ?2.91E+06 0.00E+00 9.13E+086 0.00E+00 1.34E+09
TE-125M 3.03E+08 1.09E+08 4,.05E+07 B8.46E+Q7 0.00E+ 12 0 .00E+00 8.94E+08
TE-127M 9.41E+08 3.34E+08 1.12E+08 2.24E+08 3.81B>7 C.00E+00 2.35E+09
TE-129M 9.,4952+08 3.52E+08 1.50E+08 3,.06E+08 3.97E+09 0.00E+00 3.56E+09
I-131 8,93E+06 1.25E+07 6.72E+06 3.658+C9 2.15E+07 0.00E+00 2.47E+06
I-133 3.0f~=01 5.22e-01 1.5%e-01 7.29E+01 9,16e-01 C.00E+00 3.95e-01
cs-134 5.23E+08 1.23E+09 5.71E+08 0.00E+0Q0 3.91E+08 1.49E+08 1.53E+97
cs-136 9.43E+08 3.718+07 2 .49E+07 0.00E+0C0 2.02E+07 3.18E+06 2.99E+06
c8-137 7.24E+08 9.63E+08 3.358+08 0.JCE+00 3.28E+08 1.27E+08 1.37E+07
BA~-140 2.398+07 2.93B40 ., 1.54E+08 0.00E+00 9.94E+03 1.978+04 3.69E+07
CE-141 1.18E+04 7.878+03 9.058+02 0.00r:00 3.71E+03 0.00E+00 2.25E+07
CE~-144 1.23E+06 5.08E+05 6.60E+04 0.00%«03Y 3.03B+05 0.00E+00 3.09E+08
FR-143 1.76E+04 7.03E+03 8.76B+02 0.00E+00 4.08E+03 0.00E+00 5.79E+07
'9'1‘7 €.23E+03 6.78E+03 4.06E+02 0.00E+00 3.98BE+03 0.00E+00 2.44E+07
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TMI Radiological Controls
Departmental Procedure

Number

6610-PLN-4200.01

Title

Revision No.

___Offsite Dose Calculatic: Manual (CDOM 1
TABLE 5.6.4
PATHWAY DOSE FACTORS, Ri
AGE GROUP: ADULT PATHWAY: GRASS-COW-MEAT
ORGAN DOSE FACTORS; m’ ~ mrem/year per uCi/sec

BUCLIDE | vessostssatmammmnmemphmees e E eSS,y S m———-——— s s sssensSssmeneenee——

BONE LIVER 1.BODY THYROID KIDNEX LUNG GI-LLI
H-3 0.00E+00 3.24E+02 3,248+402 3.24E+02 - .24E+02 3.24E+02 3,24E+02
c-14 2.42E+08B 4.83E+07 4.83E+07 4.83p+07 4.83E+07 4.83E+07 4.83E+07
CR~81 0.C0E+00 0.00E+ON 7.04E+03 4.21E+Q3 1.55E+03 9.,35E+03 1.77E+06
MN-54 0.00E+00 9.18E+C0o 1.7SE+06€ 0.00E+00 . 73E+0€ 0.00E+Q0 2.81E+07
FE-55 2.93:+08 2.03E+08 4.73E+07 0.00E+Q0 0.0QI‘OO 1.13E+08 1.16E+08
FE-~59 2. GSR*OU 6.25E+08 2.39E+08 C.00E+00 0.00E+00 1.75E+08 2.0BE+09
€0-58 O-OOIOOO 1.82E+07 4.09E+07 0.002+00 C.Q0E+00 0.00E+CO 3.70E+08
co-60 0.00E+00 7.52E+07 1.56!008 0.00E+00 0.00E+00 0.00E+00 1.41E+09
NI-62 1,89E+10 1.31E+09 6.33E+08 0.00F 00 0.00E+0Q0 0.00E+Q0 2.73E+08
ZIN-65 3.56E+08 1.13E+09 5.12E+08 0.00E+00 7.57E+08 0.00E+Q0 7.13E+08
RB-80 0.00E+00 4.87E+08 2.27E+08 0.00E+00 0. “OE+00 0.00E+00 9.59E+07
SR-89 3.02E+CH 0.0CE+OQC 8.66E+06 0.00E+00 0.00E+00 0.00E+00 4.B4E+07
SR-90 1.24E+10 0.00E+00 3.05E+0% 0.00E+00 0.00E+00 0.00E+00 3.60E+08
¥-91 1.13E+06 0.00E+00 3.03E+04 0.00E+00 0.00E+00 0.00E+0Q0 6.24E+08
ZR~98% 1.87E+06 6.0.’*05 4.07E+05 0.00E+00 9.4 "+05 0.00E+00 1.90E+0%
NB-95 2.30B+086 b 282¢u° 6.87E+05 0.00E+00 1.26E+06 0.00E+00 7.786E+09
1U-103 1.05E+08 0.00E+Q0 4.53E+07 0.00E+00 4.02E+08 0.CO0E+00 1.23E+10
RU-106 2:80E+Q9 0.00E+00 3.54E+08 0.00E+00 $.41E+0% C.00E+00 1.81E+11
AG-110M 6.68E+06 6.1BE+06 3.67E+06 0.00E+00 1.22E+07 0.00E+00 2.52E+09
TE~125M 3.59E+08 1.30E+08 4.8B1E+07 1.08E+08 1.46E+09 0.00E+0QC 1.43E+09
TE-127M 1.12E+08 3.99E+0AR 1.364E+08 - 85]*00 4.53E+09 0.00E+00 3.74E+09
TE-129M 1.13E+09 4.23E8+08 1.79E+08 3. 893008 4.73E+09 0.00E+Q0 5.71E+09
I-131 1.08E+07 1.54B+07 8.82E+06 5,04E+CS 2.64E+07 0.00E+00 4.06E+06
I-133 3.68e-01 6.41e-C1 1.95e~01 9.42E+01 1.12E+920 0. 003*00 5.76e~01
cs~174 6.58E+08 1.57E+09 1.28E+0%9 0.00E+00 5.07E+08 1. 68!*08 2.74E+07
c8~-136 1.21B+07 4.78B+07 3.44E+07 0.00E+QC 2.66E+07 3,65E+06 §.43E: 06
c8-137 8.72E+08 1.198+09 7.82E+08 0 LOE+00 4.05E+08 1.35E+08 2.31E+07
BA-140 2.90E+07 3.64E+04 1.90E+06 0.00I*OO 1.24E+04 2.08m+04 5.962+07
CE-.41 1.41E+04 9.51E+03 -.088+03 0.00E+00 4.4:E+03 0.00E+00 3.64E+0C7
CE~-144 1.46E+06 6.10E+05 7.838+04 0.00F+00 3, 62!*05 0.C0E+00Q 4.93E+08
PR-143 2.09E+04 8.40E+03 1.04B+03 0.00E+00 85!#03 0.00E+00 9.17E+07
ND~147 7.08E+03 8.18E+03 4.90E+02 Q. OOI*OO 2E+03 0.00E+00 3.93E+07
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EENucloar{

T™MI Radiological Controls
Departmental Procedure

Number

6610-°LN-4200.01

Revision No.

Title |
i
offsite Dose Calculation Manua) (ODCM) { 1
TABLE 5.7.1
PATHWAY DO%SE FACTOPS, Ri
AGE GROUP: INFANT PATHWAY: VEGETATION

ORGAN DOSE FACTORS; m’ ~ mrem/year per uCi/sec
T T PR————— e e S e
BONE LIVER T.BCOY THYROID KIDNEY LUNG GI-LLI
H-3 0.00E+00 0.00E+00 0.00E+0C 0.00E+J0 0.00E+00 0.00E+C0 0.00E+00Q
c-14 0.00E+00 0.00E+00 0.00E+0C 0.00E+00C 0.00E+00 0.00E+0Q0 0.00E+Q0
CR-51 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+N0 0.00E+0Q0 0.00E+0O
MN-54 0.00E+0C 0.00E 00 0.00E+LD 0.00E+00 0.00E+00 0.00E+0C0 0.00E+00
FE-55 0.00E+00 0.00E+00 0.00E+Ou 0.00E+00 0.00E+00 0.00E+Q0 0.00E+00
FE-59 0.00E+00 0.00E+Q0 0.00E+00 0.00E+00 0.00E+00 0.COE+0QD 0.00E+0Q0
co-58 0.00E+CD 0.00E+CO 0.00E+00 0.00E+00 0.00E+00 0.00E+Q0 0.00E+00
co-60 0.00E+00 0.00E+00 0.Q0E+0Q0 0.00E+00 0.00E+00 0.0CE+00 0.00E+00
NI-63 0.00E+00 0.00E+00 0.00E+00 C .COE+0D 0.00E+00Q 0.00E+00 0.00E+00
IN-65 0.0UE+00 C.COE+00 0.00E+00 C.00E+00 0.00E+00 0.00E+00 0.00E+00
RB-86 0.00E+00 0.00E+00 0.00E+00 C.00E+00 0.00E+0Q0 0.00E+00 0.00E+00
SR-B9 0.00E+00 0.00E+00 0.00E+00 0.C0E+00 0.00E+Q0 0.00E+00 0.00E+00
SR~-90 0.00E+00 C.00E+00 ¢.00E+00 0.00E+00 0.00E+00 0.00E+Q0 0.00E+0Q0
Y-91 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.C0E+Q0 0.00E+00 0.00E+Q0
ZR .5 0.00E+00 0.0QE+00 0.00E+00 C.00E+00 C.00E+00 0.00E+00 0.00E+00
NB-95%5 0.00E+00 0.00B+00 0.00E+00 0.00E+00 L E+OC 0.00E+00 0.00E+00
RU-103 0.00B+Q0 C.00E+00 0.00E+00 0.00E+00 0. JE+0C 0.00E+QQ 0.00E+0Q0
RU-106 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0JE+Q0
AG-110M 0.00E+Q0 0.00E+00 0.00R+00 0.00E+00 0.00E+00 0.0CE+00 0.00E+Q0
TE~125M 0.008+00 0.008+00 0.00E+G0O 0.00E+00 0.00E+00 0.00E+00 0.002+00
TE-127M™ 0.00E+00 0.00E+00 0.00E+00 0.00£+00 0.00E+00 0.00E+00 0.00E+00
TE-129M 0.00E+00 0.,Q0E+00 0.00E~00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-131 0.00E+00 0.COE+00 2.00E+0C C.00E+00 0.00E+00 0 00B+00 C.00E+00
I-133 0.00E+00 0.00E+00 © .Q0B+00 0.0C2+00 0.00E+00 0.00E+00 0.00E+00
cs~134 0.00E+00 0.00E+00 0.00E+00 0.00E+Q0 0.00E+00 Qv o A AnwenAn
cs~136 0.00E+00 0.00E+00 0.00E+00 0.0CE+Q0 1, 00E+00 0.00E+00 0.00E+00
cE ~137 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00C 0.00E+00 0.00E+00
BA-140 0.00E+00 0.0CE+Q0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
CE-141 0.00E+00 0.00E+00 0.00E+00 C.00OE+00 0.00E+00 0.00E+00 0.008+00
CE~144 0.00E+00 0.00E+0Q N.00E+00 0,00k 2y 0.20B+09 C.00E+00 0.00E+00
PR-143 0.00E+00 0 .00E+00 0.00E+00 0.00B+C0 0.00E+00 0.00E<920 0.00E+00
C.00E+C0Q 2.00E+00 0.00E+00 0.0CE+00 0.00E+00 0.00E+00

ND-147 0.0CE+00

e ————
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Emﬂucloarl

™1 Radiological Controls
Departmental Procedure

Number

6610-PLN-4200.01

Title Revision No.
offsite Dose Calculation Manual (ODCH) 1
PATHWAY DOSE FACTORS, Ri
AGE GROUP: CHILD PATHWAY: VEGETATION
ORGAN DOSE PACTORS; m’ - mrem/year per uCi/eec

e T [em————— i et g

BONE LIVER T.BODY THYROID KIDNEY LUNG GI~-LLI
H=23 0.00E+00 4.02E+03 4.02E+03 4.02E+03 4.02E+03 4.02E+03 4.02E+03
c-14 8.89E+08 1.78E+08 1.7BE+08 1.78E+08 1.78E+08 1.7BE+08 1.78E~08
CRrR-51 0.00E+00 0.00E+Q0 1.17E+05 €.49E+04 1.77E+04 1.1BE+05 6.20E+035
MN-54 0.00E+00 6.65E+08 1.77E+08 0.00E+00 1.86E+08 0.00E+00 5.58E+08
FE-55 B8.01E+08 4.25E+08 1.32E+08 0.00E+0C 0.00E+00 2.40E+08 7.87E+07
FE-~5% 3.SB8E+08 6.44E+08 3.21E+08 0.00E+00 0.00E+00 1.87E+08 6.71E+08
CO-58 0.00E+00 6.44E+07 1.97E+08 0.00E+00 0.00E+CO 0.00E+00 3,76E+08
cO-60 0.00E+00 3.7BE+08 1.128+09 0.00E+00 0.00B+00 0.00E+00 2.10E+09
NI-63 3.95E+10 2.11E+09 1.34E+09 0.00E+00 0.00B+00 0.00E+00 1.42E+08
IN-65 8.122+08 ?2.16E+C9 1.35E+09%9 0.00E+00 1.36E+09 0.COE+Q0Q 3.80E+08
RB-86 0.00E+00 4.51R+C8 2.778+08 0.00E+00 0.00E+00 0.00E+00 2.90E+07
SR-89 3.608+10 0.00E+0C 1.038+08 0.00E+00 0.00E+00 0.00E+00 1.39E+09
SR-90 1.24E+12 0.00E+00 3,15E+11 0.00E+00 0.00E+00 0.00E+00 1.67E+10
Y-91 1.87E+07 0.00E+00 4.99E+0S 0.00E+00 0.00E+00 0.00E+00 2.49E+09
ZR-95§ 3.B6E+06 8.48E+05 7.55E+08 0.00E+00 1.21E+06 C.0CE+00 8.85E+08
NB-95 4.11E+08 1.60E+05 1.14E+05 0.00E+00 1.50E+05 0.00E+00 2.96E+08
RU-103 1.53E+07 0.008+00 5.90E+06 0.00E+00 3.86E+07 0.00E+0C0 3.97E+08
RU-106 7.45E+08 0.00E+00 9.30E+07 0.00E+00 1.01E+09 0.00E+00 1.16E+10
AG-110M 3.21E+07 2.17E+07 1.73B+07 0.00E+00 4.04E+07 0.00E+00 2.58E+09
TE-125M 3.51E+08 S .50E+07 4.67E+07 9.84E+07 0.00E+D0 0.00E+00 3.28E+08
TE-127M 1.32E+09 3.56E+08 1.57E+08 31,1KE+08 3.77B+09 0.00E+00 1.07E+09
TE~125M 8.40E+08 2.35E+08 1.30E+08 2.71E+08 2.47E+09 0.00E+00 1.02E+09
I-131 1.43E+08 1.44E+08 8.18BE+Q7 4,76E+10 2.36E+08 ¢.00E+00 1.28E+07
1-133 J.53E+06 4.37B+06 1.658+06 8.12E+08 7.28E+06 0.00E+00 1.76E+06
c8-134 1.60B+10 2.63E+10 5.55E+09 0.00E+00 B8.15E+09 2.93E+09 1.42£+08
cs~-136 8.28E+07 2.28E+08 1.47E+08 0.00E+00 1.21E+08 1.81E+07 8.20E+06
c8~-137 2.39E+10 2.29E+10 3.38E+09 0.00E+0Q0 7.46E+09 2.68E+0% 1.43E+C3
BA-140 2.79R+08 2.44E+05 1.63E+07 0.00E+00 7.96E+04 1.486E+05 1.41E+08
CE-141 6.57E+05 3.28E+05 4.86E+04 0.00E+00 1.44E+05 0.00E+00 4.09E+08
CE~144 1.27E+08 31,99E+07 6.79E+06 0.00E+00 2.21E+07 0.00E+00 1.04E+10
PR-143 1.45E+05 4.36E+04 7.21E+03 0.C0E+00 2.38E+04 0.00E+00 1.57E+08
ND~147 7.158+04 5.79E+04 <. 49E+03 0.00E+00 3.18E+04 0.00B+00 9.1BE+07
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EENucloarl

™1 Radiological Controls
Departmental Procedure

Number

6610-PLN-4200.01

Title

Offsite Dose Calculation Manual (ODCM)

Revision No.

1

TABLE 5.7.3

PATHWAY DOSE FACTORS, Ri

AGE GROUP: TEEN PATHWAY: VEGETATION
ORGAN DOSE r;crons; m' - mrem/year per wCi/sec

e 1 T [

BONE LIVER r.aoov THYROID KIDNEY LUNG GI-LLI
H-3 J.00B+00 2.59E+03 2. 59:*03 2.59B+03 2.59E+03 2.59E+C3  2.59E+03
c-14 3.69E+08  7.38E+07  7.38E+07  7.38E+07  7.38E+07  7.38E+07  7.38E+07
CR-51 o 00E+00 O. oo:+oo 6.16E+04 3.42E+04 1.35E+04 8.79E+C4  1,03E+07
MN-54 0.00E400 4. s¢:+oa 9.01E+07 0.00E+00 1.36E+08 0.00E+00 9,32E+08
FE-55 3.268+08 2.318+08 §.39E+07 0.00E+00 O.UOE+00 1.47E+08  1.00E+08
FE-59 1.808+08 4.19E+08 1.62E+08 0.COE+00 0.00E+00  1.32E+08 9. S1E+08
co-58 0.00E+00 4.36E+07 1.01E+08 0.00E+00 0.00E+00 0. Q0E+00  6.01E+08
©0-60 0.00E+00 2.‘9!006 5.60F-08 0.00E+00 0.00E+00 0.00E+00  3.24E+09
NI~63 1.618+410 1.13E+09 S5.45E+08 O0.00E+00 0.00E+00 0.00E+00C  1.B1E+08
ZN-65 4.24E+08 1.47E+09 6.86E+08 0.00E+00 9.42E+08 0.00E+00  6.23E+08
RB-86 0.00E+0N 2.73E+08 1.28E+08 C.Q0E+00 0.00E+CO  0.00E+00  4.04E+07
SR-89 1 §28+10 0.00E+00 4.34E+08 0.00B+00 0.00E+00 0.00E+00  1.80E+09
£R-90 7.518+11 0.00E+00 1.85E+il 0.00E+00 0.00E+00 0.00E+00  2.11E+10
¥-91 7.864E+06 0.00E+00 2.10E+05 0.00B+00 0.00E+00 0.00E+00  3.22E+09
ZR-98 1. 72:+os 5. 43:+os 3.73E+05 0.00B+00 7.98E+05 0.00E+00 1.25E+0%
NB-95 25 923+os 1.ovn+os $.87E404 O.00E+00 1.03E+05 0.00E+00 4.S56E+08
RU-103 6.828+06 0.00E+00 2.92E+ " 0.00E+00 2.41E+07 0.00E+00  5.70E+08
RU~106 3.098+08 O0.00B+00 3.90E+07 0.00E+00 5.97E+0f 0.00B+00  1.48E+10
AG-110M 1.52B407 1.43E+07 8.72E+06 0.00B+00 2.74E+07 0.00E+00  4.03E+09
TE-125M 1.48B+08  5.34E+07  1.98E+07  4.14E+07  0.00E+00 0.00E+00  4.37E+08
TE-127M 5.52B+08 1.96E+08  6.56E+07  1.313+08 2.24E+09 0.OCE+00 .. IT7E+09
TE-129M 3.61B+08 1.34EB+0€ S.72B+07 1.17B+08 1.51E+0% c.uox+oo 1.38E+0¢
1-131 7.698+07 1.0BE+08 S.78E+07  3.14E+10 1.85E+08 0.00E+00  2.13E+07
1-133 1.54£+06 3.298+06 1.00B+06 4.59E+08 5.77E+06 0.00B+00  2.49E+06
cs-134 7.10B409 1.57B+10 7.75B+09 O0.0CE+00 5.31E+09 2.03E+09 2.0BE+08
Cs-136 4.392+07 1.73E+08 1.16E+08 0.00E+00 9.41E+07  1.48E+07  1.39E+Q7
cs-137 1.01E+10 1.3SE+10 4.69E+09 0.00E+00 4.59E+09 1.78E+09 1.92E+08
BA~140 1.398+408 1.71E+05 8.97R+06 0.00E+00 5.78E+04 1.1SE+05  2.15E+08
CE-141 2.838405 1.89B+05 2.17E+04 0.00B+00 8.90E+04 0.00E+00  5.41E+08
CE-144 5 28E+07  2..8E+07 2.83B+06 0.00B+00 1.30E+07 0.00E+00 1.33E+10
PR-143 6.99B+04 2.79E+04 3.48E+03 0.00E+00 1.62E+04 0.00E+00  2.30E+08
ND-147 3. 62E+04 3.94E+04 2.36B+03 0.00E+00 2.31E+04 (©.O00E+00  1.42E+08
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TABLE 5.7.4
PATHWAY DOSE FACTORS, Ri
AGE GROUP: ADULT PATHWAY: VEGETATION
ORGAN DOSE FACTURS; m® - mrem/year per uCi/sec
NUCLIDE |=-recresasmsmnmnenennrranseassnesmeanesennsasanmasesassesms s 0o 0w T
BONE LIVER T.BODY THYROID K.DNEY LUNG GI-LLI
H-3 n.00E+00 2.26E+03 2.26E+03 2.26E+03 2.26E+03 2.26E+03 2.26E+03
c~14 2.28E+08 4.55E+07 4.55E+07 4.55E+07 4.55E+07 4.55E+07 4.55E+Q7
CR-851 0.00E+00 0.00E+00 4.64E+04 2.77E+04 1.02E+04 6.)5E+04 1.17E+07
MN-54 0,00E+00 3.13E+(C8 §.97E+07 0.00E+00 9.31E407 0.00E+Q0 9.58E+08
FE-55 2.10E+08 1.45E+08 3.38E+07 0.00E+Q0 0.00E+00 8.08E+Q7 8.31E+07
JE-59 1.26E+08 2.97E+08 1.14E+08 0.00E+00 0.00E+00 8.29E+07 S,.89E+08
~-58 0.00E+00 3.07E+07 6.89E+07 C.C0E+O0Q 0.00E+00 0.00E+00 6.23E+08
-60 0.00E+00 1.67E+C8 3.65E+08 0.00E+00 0.00E+00 0.00E+00 3.14E+09
=863 1.04E+10 7.21E+08 3.49E+08 0.00E+00 0.00E+Q0Q 0.00E+00 1.50E+08
IN-65 3.17E+08 1.01E+09 4.56E+08 0.00E+00 6.75E+08 0.00E+00 6.36E+08
RB-86 0.00E+00 2.19E+08 1.02E+08 0.C0E+00 0.00E+00 0.00E+Q0 4.328+07
SR-89 9,.9BE+0% 0.00E+00 2.86E+08 0.00E+00 0.00E+C0O 0.00E+20 1.60E+09
SR-90 6.05E+1" 0.00E+00 1.4BE+11 0.00E+00 0.00E+00 0.008+00 1.75E+10
Y-91 5.12E+0 0.00E+00 1.37B+08 0.00E+00 0.00E+00 0.00E+00 2.82E+09
ZR-85 1.17E+06 3.77E+05% 2.55E+05 0.00E+00 5.91E+08 C.00E+0C 1.19E+09
NB~95 1.42E+058 7.92E+04 4.26E+04 0.00E+00 7.83E+04 0.00E+Q0 4.B1E+08
RU~-103 4.77E+086 0.00E+00 2.06E+06 0.00E+0C 1.82E+07 0.00E+00 5.57E+08
RU-106 1.93E+08 0.00E+Q0 2.44E+07 Nn.00E+00 3.72E+08 0.00E+00 1.25E+10
AG-110M 1.05E+07 9.758+06 5,79E+06 0.00E+Q0 1.92B+07 0.,00E+00 3.98E+0S%
TE-125M 9.66E+07 3.50B+07 1 Z9E+07 2.90E+07 3.93E+08 0.00E+00 3.86E+08
TE-127M 3.49E+08 1.25E+08 4.26E+07 8.93E+07 1.42E+09 0.00E+00 1.17E+09%9
TE-129M 2.51E+08 $.378+07 3.97E+07 8.63E+07 1.05E+09 0.00E+00 1.26E+09
I-131 8.08E+07 1.16E+08 6.62E+Q7 3.798+10 1.98E+08 0.00E+CO 3.08E+07
1-133 2.09E+06 3.63R+06 1.11E+06 5.34E+08 €.33E+06 0.00E+00 3.26E+06
cs-134 4.67E+09 1.11B+10 9.08E+09 0.00E+00 3.59E+09 1.19E+0% 1.94E+08
cs~-13%6 4.28E+07 1.69E+08 1.228+08 0.00E+00 7.41E+07 1.29+C7 1.92E+07
¢8-137 6.36E+09 8.70E+09 5.70E+09 0.00E+00 2.95E+09 9.81E+08 1.68E+08
BA-140 1.29E+08 1.62E+08 8,47E+06 0.00E+00 5.52E+04 9,29E+04 2.66E+08
CE-141 1.97E+08 1.33E+05 1.51B+04 0.00E+0Q 6.20E+04 0.00E+00 5.10E+08
CE-144 3.29E+07 1,38E+07 1.77E+06 0.00E+00 8.16E+06 0.00E+00 1.11E+10
PR-143 5.25E+04 2.51E+04 3.10E+03 0.00E+00 1.45E+04 0.00E+00 2.74r 08
MD-147 3.34E+04 3.85E+04 2.31E+03 0.00E+00 2.25E+0 0.00E+00 1.85E+08
8C.0 2171c
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6.0 TMI-1 GASEOUS WASTE TREATMENT SYSTEM
6.1 pescription 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 (R.OT) header
b. Auxiliary Building:
- Vent Header from
1. Miscellaneouu Waste Storage Tank (MWST)
2. Three (3) Reactor Coolant Bleed Tanks (RCBT)
- Waste Gas Delay Tank
- Two (2) Waste Gas Compressors
- Three (1) Was:te Gas Decay Tanks (WGDT)
€. Filtration and dilution provided by the Station Ventilation
System.
6.2 Operability

Operabiiity of tha Gaseous Waste Treatment System is defined as the ability
to rumove gas from the vent neader/tank gas spaces and store it under a
higher preesure in tlie waste Las 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 gagase stured in the waste gas qecay
tanks, the operation of the was'e gas system is entirely auntomatic. One
waste gas compressor comes on avtomatically, removing gases from the vent
header system as required, tc maintain the preseure in the system at a
maximum of about 16.4 psia.
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7.0 TMINS R*DIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM (REMP )

Monitoring Program Requiremente

Contiole

1n accordance with the T™MI-1 Tech. Specs. and TM1-2 Tech. Specs., the
radiclogical environmental monitoring program shall be conducted as apecified

in Table 7.1.

Aprlicability

At all times.

Action
a. With the radiclogical environmental monitoring program not being

conducted as specified in Table 7.1, prepare and submit to the
Commission in the Annual Radiclogical Environmental Operating Report, a
description of the reasons for not conducting the program as required
and the plans for preventing a recurrence.

b. with the level of radiocactivity as the result of plant effluents in an
environmental sampling medium exceeding the reporting levele of
Table 7.2 when averaged over any calendar Juarter, prepare and sucmit to
the Commic3ion within 30 days from the end of the affected aindar
guarter, a spec.al report that identisies the cause(s) for exceeding the
limit(s) and defin®s the corrective actions to be taken to reduce
radicactive effluents sc that the potential annual dose* to a member of
the public is less than the ~alendar ysar iimites of T™I-1 Tech. Spec.
Sections 3.22.1.2, 3.22.2.2, 3.2°.2.3 and ODCM Part 11,
Sec.ions 2.1.1.3F, 2.1.2.31, and 2.1.2.3J. When more than one of the
radionuclidea in Table 7.2 are detected as the result of plant eifluents
in the sampling medium, this report shall be submitted if:

concentration (1) + _concentration (2) *+ ...2 1.0
reporting level (1) reporting level (2)

When radionuclides other than those in Table 7.2 are detected and are
the result of plant effluents, this report ghall be submitted if the
potential annual dose* to a member of the public ie egual to Or greater
than the calendar year l.mits of TMI-1 Tech. Spec. Sectionrs 3,22.1.2,
3.22.2.2, 3.22.2.3 and ODCM Part II, Sections 2.1.1.3F, 2.1.2.31, and
2.1.2.37. This report is not required if the meas.red level of
radicactivity was not the result of plant effluents; however, in such an
event, the condition shall be reported and describec in the Annual
Radiological Environmental Operating Report.

The methodology and parametere used to estimate the potential annual dose to a
member of the public suall be indicated in thie report.
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7.1.4

7.1.8

-8 With milk or fresh leafy vegetables samples unavailable from one or more
of the sample locations required by Table 7.1, prepare and submit to the
Commigsion, within 30 daye, a specia' report which identifies the cause
of the unavailability of samples and ‘dentifies the locations for
obtaining replacement samples. Add the new locacions to the
radiclogical environmental monitoring program within 30 days.

The locations from which samples were unavailable may then be deleted
from the monitoring program. Identify the cause of the unavailability
of samples and identify the new location(s) for obtaining repiacement
samples in the next Semi-annual Radicactive Effluent Release Report and
aleo include in the report & revised figure(s) and table(e) from the
ODCM reflecting the new locations.

The radiological monitoring program reguired by this control provides
representative measurements of radiation and of radicactive materials in
those exposure pathwaye and for those radionuclides which lead to the highest
potential radiation ex oeures of membere of the general public resulting from
the station operation. This monitoring program implements Sect.ion Iv B.2 of
Appendix I to 1OCFRS0 and thereby supplements the radiclogical effluent
monitoring program by ver.fying that the measurable concentrations of
radicactive 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 Asseesment Branch Technical Position on Environmental Monitoring
(Revision 1, November 1979). Program changes may be initiated based on
operational ex srience,

Surveillance Reguirements

The radiological environmental monitoring samples shall be collected pursuant
to Table 7.1, from the epecific locations given in Tablee 7.4 through 7.10
and Maps 7.] throvgh 7.3, and shall be analyzed pursuant to the requirements
of Table 7.1 and the detection capabilities required by Table 7.3.
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7.2

7.2‘

7.2

1

.4

Land Use Census

~ontrole

in accordance with the TMI-! Tech. Spece. and TMI-2 Tech. Spece., a land use
census shall be conducted during the grazing season and shall identify within
a distance of 8 km (5 miles) the location in each of the 16 meteorclogical
sectors th~ nearest milk animal, the nearest garden* of greater than 50 mf
(500 ft?) producing broad leaf vegetation, and the nearest residence.

Applicability

At all times.

Action

a. With a land use census identifying a location(s) which yields a
caleulated dose or dose commitment grester than the values currently
being calculated in TMI-1 Technical Specification 4.22.2.3 and ODCM
Part II, Sections 2.1.1 and 2.1.2, prepare and submit a gspecial report
to the Commission within 30 days which identifies the new location(s).
Identify the new location(s) in the next Semi-Annual Radiocactive
Effluent Release Report.

b. With a land use census dentifying a location which yielde a calculated
dose or dose commitment (via the same exposure pathway) greater than at
a location from which samples are currently being obtained in accordance
with Table 7.1, add the new location(s) to the radiological
environmental monitoring program within 30 days. Submit a special
report to the Commission within 30 days which identifies the new
locations(s). The sampling location, excluding the control station
location, having the lowest calculated dose or dose commitment (via the
same exposure pathway) ~y be deleted from the monitoring program after
October 31 of the year . . which the land use census was conducted.
Identify the new location(s) in the next Semi-Annual Radirictive
Effluent Release Report and also include in the report a . vised
figure(®) and table(s) from the ODCM reflecting the new location(s).

Bases

Thie Control is provided to ensure that changea in the use of unrestricted
areas are identified and modificatione to the monitoring program are made if
required by the results of this census. Tha best information from the door-
to-door survey, aerial surveys, or coasulting with local agricultural
authorities shall be used. This censue satisfies the requirements of

Section IV.B.3 of Appendix I to 10 CFR 50. Restricting the census to gardens

Broad leaf vegetation sampling of at least three different kinds of vegetation may
be performed at the site boundary in sach of two different sectors with the highest
predicted D/Qe in lieu of the garden census. Requirementse for broad leaf sampling
in Table 7.1 shall be followed, including analysis of control samples.
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S

of greater than 500 square feet (50 m’) provides assurance that significant
exposure pathways via leafy vegetables will be ide.tified and monitored since
a garden of thie size is the minimum required to produce the quantity

(26 kg/yr) of leafy vegetables asjumed in Regulatory Guide 1.109 for
consumption by a child. To determine thie minimum garden size, the following
assumptions were used: 1) that 20% of the garden was used for growing broad
leaf vegetation (i.e., similar to lettuce and cabbage), and 2) a vegetatiaon

yield of 2 kg/sguare meter,

Surveillance Reguirements

The land use census shall be conducted at least once per 12 monthe, beaiween
the dates of June 1 and October 1, using the information that will provide
the best resuits, such as by a door-to-door survey, aerial survey, or by
consulting local agricultural authorities. The resulte of the land uee
census shall be included in the Annual Radiclogical Environmental Operating

Report.
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7.3 Interlaboratory Comparison Program
7.3.1 Controlis
In accordance with the TMI-1 Tech. Specs. and TMI-2 Tech. Specs., analyses
shall be performed on radicactive materials supplied as part of an
Interlaboratory Comparison Program which has been approved by the Commiseion
(NRC). Only those samples and analyses which are required by Table 7.1 shall
be performed.
7.3.2 Applicability
At all timas.
7.3.3 Action
With analysis not being performed as required above, report the corrective
action taken to prevent 8 recurreance to the Commission in the Annual
Radiological Environmental Operating Report.
7.3.4 Bases
The requirement for participation in an approved Interlaboratory Comparison
Program is provided Lo ensure that independent checks on precision and
accuracy of the measurements of radiocactive material in environmental sample
matrices are performed ae part of a quality assurance program for
environmental monitoring in order to demonstrate that the results are
reasonably valid for the purpose of Section IV, B.2 of Appendix I to
10 CFR 50.
7.3.5 Surveillance Regquirements

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

1. Airborne

Radioiodine and
Particulates

TABLE 7.1

SAMPLE COLLECTION AND ANALYS1S REQUIREMENTS

Numbur of Samples
and
Sample Locations®

Samples from 5
locations from
Table 7.4.

Sampling and

Collection Preguency’ !

Continuous sampler
operation with sample
collection weekly, or
more fregquently if
reguired by dust
loading.

Type and Frequency
of Analysie®

Ragioiodine
Canister:

Analyze weekly for
1-131.

Particulate Filter:
Analyze for groes
beta radiocactivity
following filter
change®. Perform
gamma isotopic
analysis® on
composite (by
location) sample
quarterly.

. Direct
Radiation®

Samples from 40
locations from
Table 7.5 (using
either 2
dosimeters or at
least 1 instrument
for continuously
measuring and
recording dose
rate at sach

88.

Sample Quarterly

o

Analyze for gamma
dose guarterly.

i location).
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TABLE 7.1 (Cont'd)

SAMPLE COLLECTION AND ANALYSIS REQUIREMENTS

Number of Samples

Exposure Pathway and
and/or Sample sample Locations®

Sampling and
Collection Frequenc

4. Ingestion

a. Milk Samples from 4 Sample semimonthly
locatione from when animale are on
Table 7.8. pasture; monthly at

other times.

b. Fish Samples from 2 Sample twice per year
locations from (Spring and Fall),
Table 7.9. the interval not to

exceed 184 daye.
* 1 spample of
recreationally
important bottom

| feederse 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
important
predators from an
area not

influenced by the
| station dischatrge. |

20.0

Type and Frequency
of Analyeis®

Perform gamma
isotopic analysis®
and I-131 analysis
on each sample.
Compceite for Sr-9%0
analysis quarterly.

Perform gamia
isotopic® and Sr-90
analyeis on edible
portions.
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Exposure Pathway
and/or Sarple

¢. Food
Products

TABLE 7.1

SAMPLE COLLECTION AND ANALYSIS REQUIREMENTS

{Cont'a&)

Number of Samples
and
le Locations®

samples from 2
locations from
Table 7.10 {(when
available)

¢« 1 sample of green
leafy vegetahles or
leafy vegetation at
a location in the
immediate vicinity
of the atation.
{indicator)

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

Samples from 4
locatione (3
indicator and 1
gcontrol) from
Taole 7.10 (when

Sampling and

Sample 2t time of
harvest.

Sample fruits and
vegetables at time
of harvest.

91.0

collection Freguency”
oY

Type and Frequency
of Analysis®

Perfcrm gamma
isotopic®, I-131,
and Sr-30 analyeis
on edible portions.

Perform gamma
isotopic analysie®
on edible portions.

available).
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TABLE 7.1 (Cor%'d)

SAMPLE COLLECTION AND ANALYSIS REQUIRFMENTS

TABLE NOTATION

Sampling locations are provided in Tablee 7.4 through 7.10. They are depicted in
Maps 7.1 through 7.3. Deviations are permitted from the required sampling schedule
if specimens are unobtainable due to hazardous conditions, seascnal unavailability,
malfunction of automatic sampling eguipment 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), senimonthly (12 days), monthly (31 days), and
guarterly (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 decsimeters. For the purpose of this table, a thermcluminescent
dosimeter (TLD) is considered to be one phosphor; two or more phosphore in a packet
are considered as two or more dosimeters, Film padges shall not be used as
dosimetere for measuring direct radiation,

Airborne particulate sample filters shall be analyzed for gross beta radiocactivity
24 hours or more after sampling to allow for radon and thoron daughter decay. If

grose beta activity in an airs particulate sample(s) is greater than ten times the

calendar year mean of control samples, Sr-90 and gamma isotopic analysis shall be

performed on the individual sample(s).

Gamma isotopic snalysis means the identification and guantification 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 aligquote shall be collscted at time intervale that are short
(@.g., hourly) relative tc the compositing period (e.g.. monthly) in order to
assure obtaining a representative sample.
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TABLE 7.2

REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES

Airborne
Particulate
Fish Milk Food Products
(PCi/kg, wet)
H-3 20,000'*)
Mn~-54 1000 30,000
Fe-59 400 10,000
Co-58 1000 30,000
Co-60 300 10,000
Zn-65 300 20,000
Sr-90 8 0.1 100 8 100
2r-Nb~95 400
.7

I-131 2 Q.9 3 100
Ce~134 30 10 1000 650 1000
Cs~-137 $0 20 2000 70 2000
Ba-La-140 200 300

(8ipor drinking water samples. Thie ie 40 CFR Part 141 value.
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TABLE 7.3

DETECTION CAPABILITIES FPOR ENVIRONMENTAL SAMPLE ANALYSIS®

LOWER LIMIT OF DETECTION (LLD)®*

;\s---r---------—------'--'-"""'
Airborne
Particulate Fish Food Sediment
Products (pCi/kg,
i/kg,wet) dr
Gross Beta
H-3 2000
Mn-~54 15 130
Fe-59 30 260
Co-$8, 60 15 130
Zn-65% 30 260
2r-9% 30
hr-?O 2 0.01 10 2 10
I Nb~-95 18
l 1-131 14 0.07 1 60
Ce-134 15 0.08 130 a8 60 150
Ce~137 18 Q.06 150 14 80 180 -
Ba-140 60 60
La-140 18 1%
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TABLE 7.3 (Cont'd)

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS*

TABLE NOTATION

Thig list does not mean that only these nuclides are to be consicdered. Other peaks
that are ‘dentifiable which may be related to plant Operations, together with
those of the above nuclides, shall also be analyzed and reported in the Annual
Radiclogical Environmental Operating Report .

Required detection capabilities for thermoluminescent dosimetere used for
environmental measurements are given in Regulatory Guide 4,13 (Rev. 1).

The LLD is defined, for purposes of these controle, as the emallest concentration
of radicactive material in 4 sample that will yleld a net cnunt, above system
background, that will be detected with 95% probability with only 5% probability of
falsely concluding that a blank observation represents a "real" wsignal.

For a particular measurement system (which may include radicchemical eeparation):

LLD = __ 4.66 8,
B+ Ve 2.2 Y * exp (-Abt)

Where:

d.

LLD is the "a priori” lower limit of detectliun as defined above, ae picocuries per
unit maes or volume.

8, 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 ie¢ the counting efficiency, as counte per disintegration,

V is the sample size in un.ts of masy or volume,

2.22 is the number of disintegrations per minute per picocurie,

Y is the fracticnal radiochemical yield (when applicable),

1 is the radiocactive decay constant for the particular radionuclide and

At for environmental camples is the elapeed time batween sample collection, or end
of the sample collection period, and time of counting.

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

Tt should be recognized that the LLD ie defined as an "a priori" (befor:é the fact)
limit representing the capability of a measurement systam and not as an "a
posteriori” (after :he fact) limit for a particular measurement. Analyses shall be
performed in such a manner that the gtated LLDe will be achieved under routine
conditions. Occasionally background fluctuations, unavoidable small samples sizes,
the presence of interfering nuclides, or other urnontrollable circumstances may
render these LLDs unachievable. In such cases, the contributing factors shall be
identified and described in the Annual Radiological Environmental Operating Report.

LLD for drinking wate:r.
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TABLE 7.4

TMINS RE'’P STATION LOCATIONS-AIR PARTICULATE AND AIR IODINE

station Code Distance (miles) Azimuth (°) Map No.

Bl~-4 0.8 28 60
El-2 0.4 95 2
Fi-3 0.6 105 7

G2-1 1.4 125 7%
M2-1 1.3 253 3
A3~1 2.6 358 -
H3-1 2.3 i589% 5
J3-2 2.9 18l 71
Qé~1 3.8 32% 92
G10-1 9.8 127 3
J1§=-1 12.6 180 7
Q18~-1 13.5 308 8

TABLE 7.5
TMINS REMP STATION LOCATIONS-DIRECT RADIATION (TLD)
Station C de Distance (miles) Azimuth (°) Map No.

Al-1l 0.4 0 |
Al-4 0.3 & 9
Bl-1 G.6 25 10
Bl-2 0.4 26 11
Bl1-3 0.5 1% 12
cl1-2 0.3 54 13
pl-1 0.2 74 14
El~1 0.2 95 15
El-2 0.4 95 2
El-4 0.2 93 16
Fi-2 0.2 109 17
Gl-3 0.3 129 18
Hl~-1 0.5 167 19
H1-9 0.3 167 20
Ji-1 0.8 184 21
J1=3 0.3 189 22
Ji-4 0.4 188 23
Kl-4 0.2 208 24
K1l~5 0.2 202 25
Li~-1 0.1 235 26
Ml-1 0.1 249 27
N1-3 0.1 270 28
Pl-1 0.4 293 29
P1=2 0.2 290 30
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TABLE 7.5 (Cont'd)

TMINS REMP STATION LOCATIONS-DIRECT RADIATION (TLD)

Station Code Distance (miles) Azimuth (°) Map No,
Qli-2 0.2 318 3l
R1-1 0.2 335 2
c2-1 1.6 48 3]
K2-1 1.1 200 34
M2-1 1.3 253 3
A3-1 2.6 3s8 4
H3-1 2.3 159 L
R3~-1 2.6 338 s
BS~1 4.8 18 36
cs~1 4.5 42 37
ES-1 4.6 81 38
F5~-1 4.7 107 39
G5~-1 4.8 131 40
H5-1 4.1 157 41
Js~1 4.9 182 42
K5~1 5.0 200 43
LS-1 4.1 228 44
M5-1 4.3 249 45
N§-1 4.9 268 46
P5-1 4.9 28% 47
Q5-1 5.0 318 48
RS-1 4.9 339 49
D6~-1 5.2 65 50
E7-1 6.8 86 81
Q9-1 8.5 308 52
Bi0-1 9.4 2 53

G10-1 9.8 127 €
G15~-1 14.4 124 54
J15-1 12.8 180 ?
Qis-1 13.8% 308 8
R16-? 12.4 329 55
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TABLE 7.6

TMINS REMP STATION LOCATIONS-SURAFACE WATER

Station Code Distance (mi.es) Azimuth (°) Map No.
P1-3 (R) 0.1 284 56
J1-2 (R) 0.5 188 §7
J2-1 (R) 1.5 182 58
A3-2 (R) 2.5 385 59
HS-2 (F) 4.2 157 61
Q9~-1 (¥) 8.% 308 52

G18-1 (F) 14.4 124 54
Gl5~-2 (F) 13.6 128 62
G15-3 (F) 14.8 124 63
Jis-2 (F) 14.7 178 64
Fis+~1 (R) 12.6 122 65

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

RSPITTEACTR 22 INSIATLET A
TABLE 7.7
TMINS REMP STATION LOCATIONS-AQUATIC SEDIMENT
Station Code Distance (miles) Azimuth (°; Map No.
Al-2 0.8 6 66
Al-3 0.5 0 67
Gi~1 0.3 137 68
Ki-3 0.3 202 £9
J2=1 1:8 182 58
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TABLE 7.8
TMINS REMP STATION LOCATIONS-MILK

Station Code Diptance (miles) Azimuth (%) Map No.

A2-1 (MG) 32 5 72

A15-2 (MG) 14.2 9 73

D2~1 (M) R | 65 74

G2-1 (M) 1.4 12% 7%

Pi=1 (M) 6.7 293 76

K15-2 (M) 12.8 208 L,

Fi-1 (M) 3:3 104 78

E2-2 M) 1.3 93 79

Ad4-1 (M) 3.9 10 53

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

TABLE 7.9

TMINS REMP STATION LOCATIONS-FISH

Station Code Station Lo.-tion
TM-AQF-~IND Downstream of Station Discharge
TM-AQF~BKG Upstream of Station Discharge
AQF = Fish
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TI2BLE 7.10

TMINS REMP STATION LOCATIONS-FOOD PRODUCTS

station Code Distanuce (miles) Azimuth (°) Map No.
p2-1 g (3 74
Gz~-1 1.4 12% 75
A9-2 9.3 357 a0
P3-1 2.6 293 81
Al5-1 10.3% 10 82
E1-3 0.7 90 83
B2-1 1.3 80 84
H1-2 0.9 150 8%
E6~1 8.9 100 Bé&
M15-2 13.6 283 87
D1~3 0.5 65 Ba
A2-1 1.2 5 72
P7-1 6.7 2%3 7
K1§~2 12.8 208 77
Al18-2 14.2 3 73
Fi-1 2.3 104 78
E2-2 -3 93 79
818~-1 10.3 12 89
B 2 0.4 85 2
R15~2 12.4 329 85
ri-1 G.5 117 91
J2-2 1.5 178 S0
Ad-1 3.3 10 93
M2-2 1:3 252 94
N2-2 1.3 26% 95
¥1-3 0.7 150 96
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MAP 1

THREE MILE ISLAND NUCLEAR STATION
| LOCATIONS OF RAUIOLOGICAL ENVIRONMENTAL MONITORING PRUGRAM
| STATIONS WITHIN 1 MILE OF THF SITE

MAP 7.1
THREE MILE ISLAND NUCLEAR STATION

LOCATIONS OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
STATIONS WITHIN 1 MILE OF THE SITE
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THREE MILE ISLAND NUCLEAR STATION
COCATIONS OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
STATIONS WITKIN § MILES OF THE SITE

MAP 7.2
THREE MILE ISLAND NUCLEAR STATION

LOCATIONS OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
STATIONS WITHIN 5 MILES OF THE SITE
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AP 3

.. THREE MILE ISLAND NUCLEAR STATION
| LOCATIONS OF RADIOLOGICAL ENVIRONMENTAL MON!TORING PROGRAM
STATIONS GREATER THAN 5 MILES FROM THE 5ITE

MAP 7.3
| THREE MILE ISLAND NUCLEAR STATION

! LOCATIONS OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
STATIONS GREATER THAN 5 MILES FROM THE SITE
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NUREG-0172, "Age-Specific Radiation Dose Commitment Factors For A One-Year
Chronic Intake," November 1977

Regulatory Guide 1.21, "Measuring, Evaluating, and Reporting Radioactivity in
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T™I-2 Operating Procedure 4210-0PS8-3€51.02, "Radiation Monitor System
Setpointa"

Regulatory Guide 1.111, “"Methods for Estimating Atmoepheric Transport and
Dispersion of Gaseous Effluents in Routine Releaser from Light-Water-Cooled
Reactors,” Revision 1, July 1977
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20. Title 40, Code of Federal Regulatione, "Protection of Environment"

21. Regulatory Guide 4.13, vperformance, Testing, and Procedural Specifications

for Thermcluminescence Dosimetry: Environmental Applications,” Revie.on 1,
July 1977

105.0 2171¢



| Number
mNUQ|“rJ T™™I Radiological Controls ,

Departmental Procedure | 6610-PLN-4200.01

Title Revieion No.

1

-——+

Offsite Dose Calculation Manual (OGCM)

PART II

TM1-2 RADIOLOGICAL EFFLUENT CONTROLS

106.0 2226¢



Number
muuc|‘.r‘l TMI Radiclogical Contreole

ek ' Departmental Procedure . 6610-PLN-4200,01
Ticle | Revision No.
|
A

Offsite Dose Calculation Manual (ODOM)

PART II

DEFINITIONS
1.0 DEPINITIONS

DEFINED TERMS

% 5 The DEFINED TERMS of this section appear in capitalized type and are
applicable throughout Part II of the ODCM.

FACILITY MODE 3

1.2 FACILTTY MODE 3 is the current condition of TMI-2 and corresponds to the
following plant counditions:

&. The Reactor Vessel and Reactor Coolant System have been defusled to thne
extent reasonably achievable.

b. The poseibility of criticality in the Reactor Building is precluded.

€. There are no canisters containing core material scored on the TMI-Z
pite.

1.3 ACTION shall be those additional requirements specified as corollary
statements o each control and shall be part of the controls.

QOPERABLE ~ OPERABILITY

1.4 A system, subsystam, train, component or device shall oe C "ERABLE or have
OPERABILITY when it ie capable of performing ice specified function(s).
Implicit in this definition shall be the assumption that all necessary
attendant instrumentation, coentrols, normal and emergency aloctrical power
sources, cooling or eeal water, lubrication or other auxiliary squipment,
that are required for the systam, eubsystem, train, camponent or device to
perform ite furction(e), are alec capable of parforming their related support
functionie).

CHANNEL CALIBRATION

1.5 A CHANNE!, CALIBRATION shall be the adjustment, a¢ necescary, of the channel
output such that it responds with necessary range and accuracy to known
values of the parameter which the channel monitors. The CHANNEL CALIBRATION
shall enconpass the entire channel including the sansor and ailarm and/or trip
functions, and shall include the CHANNEL FUNCTIONAL TEST. CHANNEL
CALIBRATION may be performed by any series of seguential, overlapping or
total channel steps such that ' @ entire chaunal is calibrated.
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4

e

L CHECK

—

1.6 A CHANNEL CHECK shall be the gualitative asscsement of channe) behavior
during operation by observation. This determination shall include, where
poseible, cumparison ot the channel indication and/or statum with other
irndications and/or status derived from independent instrument channels
measuring the same parameter.

NOTE: For radicactive effluent monitorse, ervept for tacee in !
Table 2.3-1, this shall include a verification which !
provides & qualitative assesament of channel response when |
«he channel sensor is exposed t~ a radioactive source. I

< S S S A 3 L S A S D S G S0 SR - A O O S A A B s i e S S S

CHARNEL FUNCTIONAL TEST

1.7 A CHANNEL FPUNCTIONAL TEST shall ba:

a. Analog channels - the injection of a simulated eignal into the channel
as close tc the primary sensor ae practicable to verify OPERABILITY
including alarm and/or trip functious.

b. Bistable channels - the injection of a ». ed signal into the channel
genscr to verify OPERABILITY including ale- ad/or trip functions.

FREQUENCY NOTATION

1.8 The FREQUENCY NOTATION specified for the performance of Surveillance
Requirements snall correspond to the intervals defined in Table 1.1.

COMPOSITE SAMPLE

1.9 A COMPOSITE SAMPLE is & combination of individual samples obtained at regular
intervale 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 to the time period used to produce
the composite.

GRAB SAMPLE
1.10 A GRAB FAMPLE im an individual sample coliected in less than fifteen minutes.
TCH RELEASE
1.11 A EATCH RELRASE is the discharge of fluid waste of a discrete volumse.
CONTINUGUS RELEASE
1.12 A CONTINUOUS RELEBASE is the discharge of fluid waste of a non-discrete

volun e.g., from a volume or system that nae an input flow during the
CONTINUOUS RELEASE.

108.G 2226¢



[ INucleay l

T™1 Radiological Co trols
D.ggttmontcl Procedure

Number

6610-PLN-4200.01

——

Revigion No,

T tle
Offsite Dose Calculation Masual (ODOM) 1
TABLE 1.1
FREQUENCY NOTATION
NOTATION FREQUENCY
8 ‘shiftly) At least once per 12 hours.
P (Daily) At least once per 24 hours.
W (Weekly) At least once per 7 days.
M (Monthly) At least once per 31 dayse.
Q (tuarterly) At least once per 92 days.
SA (Semi-Annually) At least once par 184 days.
A (Annually) At least once per 12 months.
R At least once per 18 mcnths.
N.A. Not applicable.
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1

SECTIONS 2.0, 3.0 AND 4.0

CONTROLS AND SURVEILLANCE REQUIREME!LTS

APPLICABILITY

Controls and ACTION reguirements shall be applicable during the conditione
specified for wsach control.

Adherence to the regquirements of the Control and/or aseociated ACTION within
the specified time interval shall constitute compliance with the contrel. In
the event the Contsol ie restored prior to expiration to the specified time
it .erval, completion of the ACTION statement ie not required.

in the event the Centrol and/nr assocliated ACTION requ.irements cannot be
satisfied becaise of circumsiances in excess of those addressed in the
Control, initiate appropriate actions to rectify the problem to the extent
possible under the circumstances, and submit A épecial report to the
Commiesion pursuant to TMI-2 Recovery Technical Specification (Tech.
Spec.) Section 6.9.2 within 30 days unless othervise specified.

SURVEILLANCE REQUIRENENTS

4.0.1

4.0.2

4.0.3

Surveillance Requiremences shall be applicable during the cond_tions apecified
for ind.vidual Controls unless otherwise stated in an indiviaual Surveillance
Regquirement. The Surveillance Requiremente shal.i be performed to demonstrate
compliance with the OPERABILITY requiremen « of the Control.

Bach Surveillance Requirement shall be performed within the specified time
interval with:

a. A maximum allowable e..ension not to excead 258 of the surveillance
interval, and

b. A total maximum combined ' terval time for any 4 consecutive tests not
to exceed 3.25 times the »_ Jcified surveillance interval.

Porformence of & Survelllance Regquirement within the spwcified time interval

shall ¢c " itute compliance with OPERAPILITY requiremnsnts for a Control and
associt . d ACTION statements urless otherwise required by the C ntrol.
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The Controls of this section provide the general requirements applicable to each of the
Lontrol and Surveillance Requirements.

2/3.0.1

2/3.0.2

2/3.0.2

4.0.1

4.0.2

4.0.3

This Control defines the apnlicability of each Contrel in terms of the
specified conditionr and ie provided to delineate specifically when each
Control is applicable.

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

Thie Control delineates the ACTION 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 thie
Control is to require that inoperable equipment be restored to an OFERABLE
statum in & prompt manner, that the unit be maintained in stable conditiors,
and that the Commission be promptly notified of such conditions.

This Control provides that surveillanca activities necessary to ensure the
Controls are met and will be performed during the FACILITY MODE or other
conditions for which the Controle are applicable.

The provisions of this Contrel provide allowable tolerances for performing
gurveillance activities beyond those specified in the normal surveillance
‘nterval. These tolerances are necessary to provide operational flexibility
pecause of scheduling and performance considerations. @ phrase "at least"
aspociated with a surveillance frequency does not negate thie allowable
tolerance value and permite the performance of more frequent surveillance
activitier.

The tolerance valuss, taken either individually or consecutively over 3 test
intervals, are suificiently restrictive to ensure that the reliability
aseociated with the surveillance activity is not degraded beyound that
obtained from the nominal specified interval.

The provisions of this Control eet forth the criteria for determination of
compliance with the OPERABILITY requiremente of the Control. Under thia
criteria, equipment, systems Or components are assumed to be OPERABLE if the
assoclated surveillance activities have been satisfactorily performed vithin
the specified time interval. Nothing in thie provieion is to be construed as
defining equipment, systems or components OPERABLE, when such items are round
or known to be inoperable slthough still meeting the Surveillance
weguiremente
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2.0 RADIOLOGICAL KFFLUENT |8QUIREMENTS

2.1 Radivactive Discharges

2.1.1 Ligquid Effluents

2:1.3413

2.1.4.,2

2.1.1.3

OBJECTIVES

To define the limits and conditions for the controlled release of ligquid
radicactive effluents to the environs to ensure that these relesses are
as low as practicable. These releases should not reesult in radiation
exposures to oftelte areas greater than a few percent of background
exposures, The inntantaneous release rate for all effluent diwtcharges
should be within the limite specified in 10 CFR Part 20.

To assure that the releases of radicactive liguids to offeite areas meet
the "as low as practicable” concept, the following objectives apply!

A, The annual cotal quantity of radioactive materiale in liquid waste,
excluding tritium and dissolved gases, should not exceed % curies
per radioactive waste-producing reactor, and the annual doee to the
wnole body or any organ of an individual should not exceed 3 mrem
to the total body and shall be less than or equal to 10 mrem to any
organ.

B. The annual average concentration of radiocactive materials in the
effluent from the Mechanical Draft Coocling Towers prior to dilution
in the Susqguehanna River, excluding tritium and dissolved gases,
should not exceed 2E~8 wCi/ml.

C. The annual average concentration of tritium in liquid waste prior
to dilution in the environment should not exceed SE-6 uCi/ml.

APPLICABILITY

Applies to the controlled release of radicactive liquide from TMI-2.

CONTRO!S

A. The radicactivity release concentration in liguid effluents from
T™MI-2 to the environment shall not exceed the values specified in
10 CFR 20, Appendix B, for unrestricted areas.

B. The total release of radiocactive liquid effluent from TMI-2,
excluding tritium and noble gases, shall not exceed 10 curies
during any calendar quarter.

C. The equipment installed in the liguid radicactive waste Jystem
shall be maintained and shall be operated to procoss all
radicactive liquid wastes prior to this discharge when the activity
release rate will exceed 1.25 curies, excluding tritium and
digsolved gases, during any calendar quarter.
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2.1.1.4

D. The maximum radioactivity to be contained in one liquid radwast®

tank, excluding tritium and dissolved gases, that can be discharged
directly, to the environs, shall not exceed 10 curies.

E. when the average release rate of radicactive effluents, excluding

tritium and dissolved gases, exceeds 2.5 curies per radioact’'ve
waste-producing reactor during any calendar ciarter; the lic..see
shall notify the NRC within 30 days, identifying the causes and
describing the proposed program of action to reduce such release

rates.

For the purposes of this Control, the MPC, (168 hour) for Xe-133 is
Sg-3 uCi/ml. The MPC_ (168 hour) for Xe-13§ is 1E-3 puCi/ml.

The c.ae or dose commitment from liquid effluente shall be less
than or equal to 3 mrem total pody and less than or egqual to 10
mrem to any orgsn for the calendar year.

BASES

Liguid radicactive waste release levels to unrestricted areas should be
kept "ae low as practicable” and are not to exceed the concentration
limits specified i1 10 CFR 20. The Controls p=-"vide reasonable
agsurance that the resulting ann ii exposure to an individual in
off-site areas will not exceed the design objectives of Appendix I to 10
CFR Part S0, which were estad’’ .ed as requiremente for the cleanup of
TMI~2 in the NRC's Statement . Policy of April 27, 1981. Thie
assurance is based on the fact that the sueguehanna River will dilute
the liquid effluents upon their release from the site, The effluente
will be diluted by a factor of about 250 in the region where finfish can
exist (within a one-guarter mile radius of the discharge point). At the
same time these Controls permit the flexibility of operation, compatible
with considerations of health and safety, to assure that the public is
provided a dependable source of power under unusual operating
conditions, which may temporarily result in higher chan normal releases,
put still within the con. cntration limite specified in 10 CFR 20. It ie
expected that by ueing thie operational flexibility under unusual
operating conditions, and exerting wvery eftort to keep levels of
radioactive material in ligquid wastes as low 8 practicable, the annual
releases will not exceed a small fraction of the annual average
concentration limite specified in 10 CFR 20,

Control 2.1.1.3 A, above requires the licensee to limit the
concentration of radioactive materials in ligquid effluente from TMI-2 to
levels specified in 10 CFR 20, Appendix B, for unrestricted areas. This
Control provides assurance that no member of the general public can b
exposed to liguids containing radicactive materiale in excess of limitr
considered permissible under the Commission's rules and regulations.

control 2.1.1.3 B. above establishes an upper limit for tie release of

radicactive liguid effluents, excluding tritium and dissolved cases, of
10 curies during any calendar guarter. The intent of this Contrcl is to
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permit the licensee the tlexibility of operation to assure that the
public is provided a dependable source of power under ynusual operating
conditione, which may temporarily result in releases higher than the
levels normally achievable when the unit and the ligquid radwaste
equipment are functioning ae designed. Releases of up to 10 curies
during any calendar quarter will resul® in concentrations of radicactive
materiale in liquid effluents at small percentages of the limite
specified in 10 CFR 20.

control 2.1.1.3 €, reguires the licensee to maintain ana operate the
ecuipment installed in the liquid radicactive waste system toO reduca the
release of radicactive materials in liguid effluents to Ar luw a@
practicable, consistent with the requirements of 10 CFR §0,36a. Normal
use and maintenance of instailed equipment in the liquid radiocactive
system ie expected to result in releases of not more than about five
curies per year, excluding tritium and dissolved gases during normal
operationsa. In order to keep releases of radiocactive materiale ae low
as practicable, the Control requires, as & minimum, operation of
equipment whenever the rate of release exceeds 1.25 curies per quarter,
excluding tritium and dissclved gases.

in addition to Contrel 2.1.1.3 B., the reporting requirements of

control 2.1.1.3 £. and Appendix A, Section 6.6 .. the TMI-2 Tech,
Specs., delineate that the licensee shall identify the cause whenever
the rate of radiocactive effluents, excluding tritium and noble gases,
exceeds 2.5 curjees during any calendar quarter and describe the proposed
program of action to reduce such releara rates. Thie report must be
filed within 30 daye following the calendar quarter in which the 2.5
curie release occurred.

Control 2.1.1.3 ¥, requires that the dose to offsite personnel be
limited to the dec.gn objectives of Appendix I of 10 CFR Part 50. Thie
will assure the dose received by the public Juring the cieanup ie
equivalent to or less than that from a normal operating reactor. The
limite also assure that the environmental impacts are consistent with
those aseessed in NUREBG-0683, the TMI-2 Programmatic Environmental
impact Statement (PEIS).

2.1.2 Gaseoun Effluents

2.1.2.1

OBJECTIVES

To define the limite and conditions for the controlled release of
radicactive gasecus effluents to the environs to eneure that thease
releases are as low as practicable. These releases should not resul* in
radiation exposures in offsite areas greater than a few percent of
background exposures. The instantanecus release rate for all effluent
diecharge should be within the limits specified in 10 C.R 20.

To assure that the release of radioactive gases to offeite areas meat
the as low as practicable concept, the release rate of gaseous effluente
shall not result in doses to the public exceeding the design objectives
of Appendix I to 10 CFR Part 50.
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2:.1.2.2

2:1.23.3

APPLICABILITY

Applies to the controlled release of radiocactive gases from TMI-2

CONTROLS

A.

The inetantanecus release rate of grose gaseous activity exvept for
halogens and particulates with half-lives longer than eight dayc
shall not exceed:

[ e | % 1.5 x 10° o',
X (wec), | pec
where Q, is the releass rate in uCi/mec for isotope i, and MPC,

(uCi/m’) is the maximum permissible concentration of isotopa i &8
defined in Appendix B, Table II, Column 1 of 10 CFR 20,

The instantanecus release rate of particulates with half-lives
greater than eight days, released to the environe ae part of the
airborne effluents, shall not exceed 0.3 uCi/eec.

The release ra e of Grose gaseous activity shall not exceed:

8 < 2.4 x 10' 0
= ( (Ilt)‘} /o-c

when averaged over any calendar guarter.

The release rate of particulates with half-lives greater than eight
days, shall not exceed 0.024 uCi/mec, when averaged over any
calendar quarter.

Radicactive gaseous wastes collected in the gas decay tanks shall
be held up to a minimum of 45 days, except when the release rate
does not exceed:

1. 9 < 31x10 0

x l (I‘ET;) /.-u
(noble gaaes)

or

2. 0.003 uCi/sec (particulates with half-lives greater
than 8 days)

Radioactive gases and particulates purged from the Reactor Building
shall be filtered through the high efficiency particulate air
filters.

The maximum activity to be contained in one gas decay tank shall
not exceed 8800 curies (equivalent to Xe-133).
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H. When the release rate of radicactive materiale 10 gaseous wastes,

averaged cver a calendar quarter exceeds:

LB S < 6x 100,
(MPC) | BeC
(noble gases)
or

2. 0.006 uCi/sec (particulates with half-lives greater
than 8 days)

the licensee shall notify the NRC within 30 days, identifying the
causes and describing the proposed program of action to reduce such
release rates.

& The air dose due to noble gases in gaseocus effluents shall be lessx
than or equal to 10 mrad for gamma radiation and less than or equal
to 20 mrad for beta radiation for the calendar year.

Js The dore for radioactive (other than noble gaseous effluents) erall
be less than or equal to 15 mrem to any organ for the calendar
year.

BLSES

The specified levels provide reasonable assurance that the resulting
annual exposure rate from noble gases at any location at the site
boundary will not exceed 10 millirems per year. At the same Lime, these
Controls permit the flexibility of operation, compatible with
consideration of health and safety, to aesure that the public is
provided a depeniable source of puwar under unusual operating
conditions, which may temporarily result in higher than the design
sbjective levels, but still within the concentration limite epecified in
10 CFR 20 and within the design objectives of Appendix I to 1U CFR 50.
It is expected that using thie operational flexibility under unusual
operating condit.ons, and by exerting every effort to keep leve s of
radicactive material in gasecus wastes as low as practicab.e, the annual
releases will not exceed a small fraction of the annual concentration
limite specified in 10 CPR 20 and will not result in doses which exceed
the design objectives of Appendix I to 10 CFR 50, which were endorsed as
limites for the cleanup of TMI-2 by the NRC's Statement of Policy of
April 27, 1981,

These efforts Chouic snclude consideration of meiecrological conditions
during releases.

The annual objactives have been developed taking into accourt a
combination of system v-.ciables including fuel failures, primary system
leakage, primary to secondary system leakage and the performance of
radionuclide removal mechariems., I-131 ie not specifically monitored
bocause it has decayed to lees than detectable activity since the

March 28, 1979 accident.
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Control 2.1.2.3 A., requires the licensee to limit the concentration of
noble gases from TMI-2 to levels epecified in 10 CFR 20, Appendix B, for
unrestricted areas. Based on a X/Q of 6.7 x 10°* sec/m’, thie Control
provides assurance that no member of the general public would be exposed
to radicactive materials in excess of limite specified in the
Commission's rules and regulations.

Control 2.1.2.3 B., requires the licensee to limit the concentration of
particulates with half-lives greater than eight days, released from
TMI-2 to unrestricted areas to levels such that no individual will
receive more than 500 mrem/yr to the total body or 3000 mrem/yr to the
skin. The absence of iocdine ensures that the corresponding thyroid dose
rate above tackground to an infant via the cow-milk-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 & days, to allow for the milk exposure pathway.

The release rate is determined by using the methodology of Regulatory
Guide 1.109 (Rev. 1) and a relative deposition factor (D/Q) of 2.1 x
10" m?, The D/Q of 2.1 x 10" m'? was calculated for the nearest cow
located 1.2 miles SE of the station, using onsite meteorclogical data.

Controls 2.1.2.3 C. and D., establish an upper limit for the release of
gaseous activity at 16% of instantanecud release limit of noble (uses
and at eight percent of the release rate of particulates witi hali-lives
greater than 8 days, averaged over any calendar quarter, respectively.
The intent of those Controle im to permit the licensee the flexibility
of cperation to assure that the public le provided a dependable source
of power .nder unusual operating conditions which may temporarily result
in higher releases than the objectives.

Control 2.1.2.3 E., requires a 45 day holdup time for radiocactive
gaseous wastes collected in the gas decay tanks to assure decay of most
radionrclides. The whole body dose from noble gases at the #ite
boundary is expected to be less than 10 wmrem/yr (primarily from Rr-85).
The whole body dose from particulates at the nearest farm is expected to
be less than 5 mrem/yr.

Control 2.1.2.3 P., limite t.e radicactivity that may be released to the
environment to “"as low as practicable.”

control 2.1.2.3 G., limite the maximum offsite dose to well below tne
limite of 10 CPR 100, postulating that the rupture of . Waste Gas Decay
Tank holding the maximum activity releases all of the contents to the
atmosphare,

In addition to the requirements of Controls 2.1.2.3 A., B, a3 C., the
reporting reguirements of Control 2.1.2.3 H. delineate that the licensee
shall identify the cause whenever the radicactive gaseous release rate
exceeds 4 percent of Control 2.1.2.3 A. or 2 percent of Control
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2.1.2.3 B., averaged over a calendar gquarter, and deecribe the proposed
program of action to reduce such reiease rates. The report must be
filed within 30 days following the calendar quarter in which more than
twice t'° seign release rate occurred.
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Radiocactive Gaseous Effluent Monitoring Instrumentation

2.2.1

2:.2.2

2.2.3

2.2.4

OFJECTIVE

The radicactive gasecus effluent monitoring instrumentation
channels shown in Table 2.7-1 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 radiocactive gasecus effluent instrumentation s provided to
monitor and control, as applicable, the releases of radlooctive
materials in gaseous effluente during actual or potential releases
of gasecus efiluente. The OPERABILITY and use of this
instrumentation i# consistent with the regquirements of General
Design Criterion 64 of Appendix A to 10 CFR Part S50.
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TABLE 2.2-1
RADIOACTIVE GASEOUS E¥FLUENT MONITORING INSTRUMENTATION
MINIMUM camr,sj |
INSTRUMENT OPERABLE APPLICABILITY ACTION
e B S
EPICOR I1 VENTILATION SYSTEM
a. Noble Gas Activity Monitor 1 . 1
b. Particulate Sampler 1 . . 2
e. Flow Rate Monitor 1 . 3
d. Sampler Flow Rate Monitor 1 v 3

TABLE NOTATION

*At all times.

ACTION 1 ~

ACTION 2 ~

ACTION 3 ~

With the number of channele OPERABLE less than required by the Minimum
Channele Operable requirement, effluent releases via the pathway may
continue for up to 30 days provided GRAB SAMPLES are taken at least once per
8 hours and these samples are analyzed for grose activity within 24 hours.

With the number of channele OPERABLE lese than required by the Minimum
Channeles Operable requirement, effluent releases via the affected pathway
may continue for up to 30 days provided samples are continuously collected
with auxilisry sampling equipment as required in Table 3.1~3.,

With the number of channels OPERABLE less than reguired by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may
continue for up to 10 days provided the flow rate is estinmated at least once
per 4 hours.
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TABLE 2.3-1
RADIATION MONITORING INSTRUMENTATION
? | CHANNEL WIN IMUM
! CHANNEL | CHANREL VUNCTIONAL | CHANNELS
| PUNCTIONAL UNIT CHECK CALIBRATION | TEST OPEABLE | AFPLICABILITY | ACTION
. +
|
5; CONTA INMENT
[
| a&. heactor Building
g Bquipment Doors (AMS-3) @ D | =a . : sote 1 Nore 2
! | | | L |
(‘ ] { )y
|
|
|2. WASTE HANDLING AND | |
| PACRAGING FPACILITY | f
1 ! {
a. Exhaust Monitvor | D ¥ ‘ " 1 Note ) Note 4

,-.,
=

NOTES:

With both Reactor Building equipment hatch airlock doors open pimultanecusly.

With the AMS-3 inoperable, close at least one of the Rsactor Building Equipment
Docre and restore the inoperable equipment to OPERABLE status prior to the
reopening of both Equipment Doore.

During operation of the monitored sysetem.

Wwith less than one charnel operable, effluent releases via the affected pathway may
continue for up to thirty (30) days provided that sampleés are continuously
collwcted with auxiliary sampling equipment within the WHPF. These auxiliary
filter samples will be changed daily and a gamma scan performed within 24-hours.
After completion of the gamma scan, an analyeis for gross alpha, groee beta, and
Sr/Y~90 activities will be completed within 96 hours.
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3.0 MONITORING REQUIREMENTS

3: Radivcactive Discharges

3.1.1 Liguid Effluents

3.1.1.1 OBJECTIVE

Te ensure that radicactive liguid releases !from the facility are within
the limite of Controle 2.1.1.3 A. through I,

3.1.1.2 CONTROLS

During release of liguid radicact.ve wastes from the Waste Evaporator
Condensate S*orage Tank and the Waste Evaporator Condensste Test Tark,
the fcllowing conditions shall be met:

A.

The liguid gross activity monitor (WDL-R-1311 cor similar device)
and recorder on the radwaste effluent line shall be OPERABLE.

The liquid gross activity monitor (WDL-R-131l1 or similar device)
shall be set to alarm and automatically close waste diecharge valve
(WDL~V=99) prior to sxceeding the limite speciflied in 10 CFR 20,
Appendix B for unrestricted areas.

Ligquid waste radicactivity and flow rate from the Waste Evaporator
Condensate Test Tank shall be tentinuously monitored and recorded
during release, 1/ this reguirement cannot be met, continued
reloase of liquid effluents shall be permitted only during the
succeeding 48 hours provided that during this 48-hour period two
independent sampies of each tank shall be analyred and two etation
personnel shall independently check valve line-up prior to the
discharge.

Pacility records shall be maintained of the radivactive
concentrations and volume before dilution of each batch of ligquid
effluent released. and \he average dilution flow and length of time
over which each discharge occurred. Estimates of the error
associated with sach reported value should be included in tacility
records.

Radicactive liquid waste sampling and activity analyeis shall be
perlormed in accordance with Table 3.1-1. Frior to the release of
each batch of ligquid effluent, a sample shall be taken from that
batch and analyred for the concentration of each significant gamma
emitter to demonetrate compliance with Contreol 2.1.1.3 A. using the
flow inte which the effluent is discharged.

The liquid effluent radiation monitor (WDL-R-1311) shall be

calibrated at 'east guarterly by means of & known radioactive
source. WDL-R-1311 shall also have & CHANNEL FUNCTIONAL TEST
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monthly and ¢ "HANNEL CHECK prior to each discharge to verify that
the read-out device .e indicating as expected.

G. The ability of WDL-V-99 to close automatically or receipt of a high
radiation alarm signal from WDL-R-1311 shall be checked annually.

3.1.1.3 BASES

Controls 3.1.1.2 A., B., and C. require that suitable egquipment to
monitor the release of radicactive materials in liguid effluent are
operating during any period these releasee are taking place.

The monitoring requirements given in the remaining Controle provide
assurance that liquid wastes are proverly controlled and monitored
during any planned release of radioactive materiale in liquid effluents.

These monitoring requirements provide the data for the licensee and the
Commiseion to evaluate the station's performance relative ro radiocactive
ligquid wastes released to tie env.ronment. Reports on the quantities cf
radicactive materials reieased in liguid effluents shall be furnished to
the Commission on the basis of ODCM Part 111 Requirements. On the basie
of such reports and any additional information obtained from the
licensee or others, the Commission may reguire the licensee to take
appropriate action.

3.1.2 Gaseous Effluents

3.1.2.1 OBJECTIVE

To ensure that radiocactive gaveoue releases from the facility are within
the limice of Controls 2.1.2.3 A. through J.

| 3.1.2.2  CONTROLS
|
|

During releasn of radicactive gaseous wastes, the following conditione
shall be met:

A. During release of gaseous waste from the waste gas decay tanke, the
following conditions shall be met:

1. The waste gas discharge monitor (WDG-R-1480 or similar device)
| shall be OPERABLE.

- The Auxiliary and Puel Handling Buildinge and Unit Exhaust
Vent exhauct gas, iodine and particulate monitor (HP-R- 9 or
similar device) shall be OPERABLE.

3. The waste goa decay tank discharge valves (WDG~V-30A and 30B)
shall be OPERABLE.
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F.

4. The waste gas decay tank discharge valves (WDG-V-30A and 30B)
shall be closed in receipt of any one of the following
conditione,

a. A high radiation eignal from the waete gae discharge
monitor (WDG-R-1480).

b. A high radiation signal from the Auxil ary and Fuel
Building exhaunt monitor (HP-R-219).

e, A high flow signal from the Waste Gae Decay Tank
diecharge flow transmitter (WDG-FT-3923).

d. Observation of lose of flow through the Unit Vent.

During purge of the Peactor Building, the following conditione
shall be met:

i. The Reactor Building Purge Exhaust Monitors (HP-R-225 or
HP~R-226, and HP-R-219 or eimilar device) shall be OPERABLE.

3, The Purge Exhaust Valves (DS129 A/D and DS1Z9 B/C) shall be
OPFRABLE.

3, The Purge Exhaust Valves (D5129 A/D and D5129 B/C) shall be
interlocked to recirculate on receipt of & high radiation
signal from their respective Reactor Bullding Exhaust Monitore
(HP~R~225 and HP-R-226).

The flow rate for radicactive effluent streaws and the Auxiliary
and Fuel Handling Buildings and the Reactor Bullding, shall be
monitored and recorded. Gasecus effluents from the Waste Gas Decay
Tanks and the Resctor Building Purge Exhaust shall be continuously
monitored and recorded.

Radioactive gasecus waste sampling and activity analysis shall be
performed in accordance with Table 3.1-1.

The waste gas decay tank effluent monitor (WDG-R-1480) shall be
tested using the installed check source or equivalent prior to any
release of radicactive gas from a holdup tank and shall be
calibrated gquarterly using & raferenced calibration source in a
controlled reproducible geometry.

During power operation. the condenser vacuum pump discharge shall
be continuously monitored for gross gasecus activity. The monitor
shall not be inoperable for more than a weex Whenever this
monitor Le inoperable, a GRAB SAMPLE shall be taken daily and
analyzed for groes radioactivity (8, v

Pacility records shall be maintained of radiocactive concentration,
release ratio and volume o1 each batch of gaseous effluents
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released and the length of time over which release occurred.
Eetimates of the error associated with each reported value should
bo included in facility records.

H. At least annuslly, eutomatic initiation and clesure of the Waste
Gas Decay Tank Discharge valve on alarm of WDG-R-1480 shall be
verified.

) The Unit Vent monitore (HP-R-219, HP-R-219A, HP-R-225, and
HP-R-226) shall ba CALIBRATED at least every eighteen monthse by
means of & known radioactive scurce., These detectore shall have a
CHANYYL FUNCTIONAL TEST at lesst monthly, and a CHANNEL CHECK at
least daily, to verify that the read-out device is indicated as
expected.

Je The release rate of radiocactive materials, other than noble gases,
in gaseous effluents shall be determined to be within the limite
calculated in accordance with this Contrel by obtaining
representative samples and performing analyses in accordance with
the sampling and analysis program, specified in Table 3.1-3.

3:1:2:3 BASES

controls 3.1.2.2 A. through I. require that sultable /quipment to
monitor the radicactive gaseous releases are oparating during any period
these releases are taking place,

control 3.1.2.2 J., ie provided to ensure that the dose at any time at
the site boundary from gaseous effluente from TMI-I will be within the
annual dose limits of 10 CPR Part 20 for unrestricted areas. The annual
dose l'mits are the doses associated with the concentrations of 10 CFR
pPart 20, Appendix B, Table 17, Column 1. Thuse limite provide
resvonable assurance that radi.active material discharged in gaseous
effluents will not result in tihe exposure of an individual in an
unrestricted area, either within or outside the site boundary, to annual
average concentrations exceeding the limite epecified in Appendix B,
Table II of 10 CPR Part 20 (10 #/R Part 20.106(b)). For individ:als who
may at times be within the site boundary, the occupancy of the
individual will be sufficiently low to compensate for any increase in
the atmospheric diffuuion factor above that for the site boundary. Tha
specified release rate limite restrict, at all times, the corresponding
gamr \ and beta dowse rates above packground to an individual at or beyond
th - te boundary to lews than or equal to 500 mrem/yr to the total body
or «ss than or egqual to 3000 mrem/yr to the skin. These release
rat. ..mits also restrict, at all times, the corresponding thyroid dose
rate sbove background to an infant via the cow-milk~infant pathway to
lees than or equal to 1500 mrem/yr for the nearest cow to the plant.

These monitoring requirements provide assurance that radica~tive gasecus
effluents from the station are properly controlled and moni. red over
the life of the station., These monitoring regquirements provide the data
for the licensee and the Commission tou evaluate the etation's
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performance revlative to radicactive gasecus wastes released Lo the
environment .

Reporte on the quantities of radicactive materiale released in Laseous
effluents shall be furnished to the Commission on the bagis of ODCM
Part 111 requirements. On the basie of such report and any additional
information the Commission may obtain from the licensee or others, the
Commission may from time tc time regquire the licensee %0 take wuch
action ae the Commission deems appropriate.
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3.2 Radicactive Gasecus Eff.uent Monitoring Inatrumentatios

Each radicactive gasecus effluent monitoring instrumentation ¢channel shall be |
demonstrated OPERABLE by performance of the CHANNEL CHECK, CHANNEL
CALIBRATION and CHANNEL PUNCTIONAL TEST operations at the fregquencies shown
in Table 3.2-1 (per occcupational exposure congiderations and detector
senaitivity in ambient radiation areae).
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3.3 Radiation Nonicoring Inetrumentation

¥ach radiation moniturisg instrumentation channel shall be demonstrited
CEZPABLE by the periormance ¢f the (ANNEL CHECK, CHANNEL CALIBRATION, and
CHANNE’. FUNCTIONAL “EST operations at the frequenciws shown in Table ..s-1.
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TABLE 3.1-1
RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS (4, 5)
A Morit~r Tank Relesses

Detectable
Concentiation

Type of
Activity Analyeis

Sampling I'requecny

Each Batch InAl~idual Samma SE-7 pCi/ml (2)
H-3 18-85 wCi/ml
Monthly Composite (1) Grosws Alpha 1B-7 uCi/mi
Sr-89 SE~8 pwlUi/ml
§r-~9%0 $8-8 pCi/ml

NOTES

(1)

(2)

(3)

(4)

(%)

A COMPOSITE SAMPLE is one in which the guantity of liquid esampled is proportional
to the quantity of ligquid waste discharged from the plant.

For certain mixtures of gamma “mitters, it may not be [rsasible to measure
radionuclides in concentrations near thie sensitivity '.mit when other nuclides are
preaent in the sample in much greater concentrations. Under these circumstances,
it will be more appropriate to calculate the concentrations of surh radionuclides
using measured ratics with those radionuclides which arc routinely identifled and
measured,

The detectability limits for radicsctivity analysis &’e based on the technical
feasibility and on the potential significance in the environment of the quantities
relecsged., PFor some nuclides, lower detection limite may be readily achievable and
when nuclidea are measured below the stated limite, they should alsc be reported.

The results of these analyses should be used as the bseis for recording and
reportirg the quantities of radioactive material released in ligquid effluente
during the sampling period. In estimating releases for a period when analyses were
not periormed, the average of the two adjacent data poiats epanning this period
should be used, Such estimates should be included in the effluent records and
reports; however, they should be clearly identified as estimates, ard the method
used to obtain these data should be described.

Deviations from the eampling/analysis regime will be noted in the report specified
in ODCM Part IIX.
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TABLE 3.1-2

RADIOACTIVE GASEQUS WASTE SAMPLING AND ANALYSIS (5)

SAMPLE POINT . SAMPLE TYPE

SAMPLING
FREQUFNCY

ACTIVITY ANALYSIS | CONCENTRATION(1

DETECTABLE

Waste Gaw De~iy Tank Releass an Each Tank [H-2] 1B-6 uCi/cec
Release
Individual
Gamnas Emitters 1E-4 uCi/cc
Reactor Building Purge Releases Gas Bach Purge |[H-3 12-6 wCi/ce
Individual
Gamma Emittiers 1B-4 uCi/ce (2)
Condenser Vacuum Pump Releases |Gas hbnthxx H~1 1B-6 uCi/cc
LD Individual
nthly (3) |Gamma Emitcers 1B-4 uCi/ee (2)
Unit Cxhaust Vent Releass Pointe [Uae nthly (4) [H-3 1E-6 uCi/ce

(1}

Indivicual
Gamma Emitiers

1R%-4 uCi/ce (2)

harcoal }U.okly (6) j1-131, 1~133, 1-135(1E-12 uCi/ce
1
L‘. Individual
Particulates kly Gamma Emitters 18-10 pCi/ece (2)

nthly
eite

8r-£9, Sr~9%0

18~11 pClL/ce

nthly
site

Gross Alpha
Rmitters

iB-11 uCi/ce

The above detectability limite are based on technical feasibility and on the
potential significance in the environment of the quantities released.

For sone

nuclides, lower detection limits may de readily achievable and when nuclides are
messured belcw the stated limite, they should alsoc be reported.
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(2)

(3)

(4)

(8)

(6)

TABLE 3.1-2 (Cont'd)

RADIOACTIVE GASECUS WASTE SAMPLING AND ANALYSIS (5)

For certain mixtures of gamma emitters, it may be possible to measure radionuclides
at levels near their sensitivity limite when other nuclides are present in the
sample at much higher levels. Under these circumstances, it will be more
appropriate to caloulate the levels of such radiconuclides ueing observed ratics in
the gasecus componrent in the reactor coolant for those radionuclides which are

measurable.

Analyeis shall also be performed following each refueling pericd, start-up or
similar operational occurrence which could alter the mixture of radionuclides.

sampied during periode when no waste gas decay tank release or reactor building
purge is in progress.

Devistions from the sampling and analysis regime wil)l be noted in the report
specified in ODCM Part III.

sampla not required for Unit Exhaust Vent. However, the charcoal in the charcoal
sampler should be replaced on a weekly basie although a weekly analysis is not

reguired.
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TABLE 3.1-3
RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM
r
Minimum Lower Limit of
Gassoue Release Sampling Analyelis Type of Activity Detection (LLD;
Type Fregquency Frequency Analysin (uCi/ml)*
EPICOR-11 M° “ Principal 1E-4
Ventilation Gamma Emitters’
Grab Sample
H~3 1E-6
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“ABLE 3.1-) I(Cont'd)
RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

TABLE NOTATION

(- The principal ga.ma emittere for which the LLD specification anpplies exclusively
are the following radionuclides: Mn-54, Fe-59, Co-58, Co-60, In-63, Mo~99, Ce-134,
Ce-137, Ce-141 and Ce-144 for particulate em!=sione. This llst doee not mean that
only these nucl.des are 0 be detected and reported. Other peaks which are
measurable and identifiable, together with the abcve nuclides, shall also pe
identified and reported. Nuclidee which are below the LLD for the analyees shall
be reported as "less than" the nuclide's LLD and ehall not bhe reported as being
present at the LLD level for that nuclide. The "less than” values shall not be
used in the required dose calcailations.
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SECTION 4.0

DESIGN FEAIURES
4.0 DESIGN FEATURES

4.1 sime
EXCLUSION AREA

4.1.1 The exclusion area is shown in Figqure 5-1, TMI-1 Tech. Specs.

LOW POPULATION LONE
4.1.2 The low popula ion zone is shown in Figuro 5-2, TMI-1 Tech. Specs.

1]
-

TE_BOUNDARY POR GASECUS EFFLUENTS

4.1.3 The site boundary for gaseous effluerts shall be as ehown in Figure 5-3,

TMI-1 Tech. Specs.

SITE BOUNDARY FPOR L]QUID EFFLUEN’S

4.1.4 The aite boundary for liguid effluents shall be as ehown in Figura §~3, TMI-]1

Tech. Specs.
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5.0 PART 11 REFERENCES

6.1

$.2

.6

NUREG~0683, "Final Programmatic Environmental Impact Statement related to
decontamination and disposal of radiocactive waetes resulting from March 28,
1979, accident Three Mile Island Nuclear Station, Unit 2," March 1981

TMI-2 Recovery Technical Specifications, attached to Facility Operating
License Mo. DPR-73

Title 10, Code of Federal Regulations, "Energy"

vstatement of Policy Relative to the NRC Programmatic Environmentali Impact
statement on the Cleanup of .hree Mile lsland Unit 2," dated April 27, 1981

Regulatory Guide 1.109, “maleulation of Annual Doses to Man from Routine
Releases of Reactor Effluenrs for the Purpose of ¢raluating Complian~e with
10 CFR Part 50, Appendix I," letision 1, October 1977

DCE/TIC-27601, Atmoeplieric Sclience and Power Reduct.on

TMI-1 Technical Specifications, attached to Facility Operating License No,
“PR-50
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PART II1

REPORTING REQUIREMENTS
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PART 111

REPORTING REQUIREMENTS

1.0 TMI ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT*

1.

1

1.2

1.3

1.

4

Routine Radiclogical Environmental Operating Reports covering 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 Reporte shall include
summaries, interpretations, and an analyeie of trends of the results of the
radiological environmental monitoring activities for the report period,
including a comparison with pre-operational studies, with operational
controle as appropriate, pnd with previoues environmental monitoring reporte,
and an assessment of the observed impacts of the plant operation on the
environment. The reports shall alsc include the results of land use censuses

required by Part I, Section 7.2.

The Annual Radiclogical Envirornmental Operating Reporte shall include the
summarized tabulated results of analysis of all radioclogical environmental
samples and env_ronmental radiation measurements required by Part I Table 7.1
taken during the period pursuant to the locations specified in the vahles and
figures in this ODCM, ae well as summarized and tabulated resulis of these
anaiyees and measuremente in a frrmat gimilar to the table in the
Radiological Assessment Branch Technical Position, Revision 1, November 1979,
In the event that some individual results are not availaple for inclusion
with the report, the report shall be submitted exp.aining the ressons 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: 4 summary description of the
radiological environments monitoring program; a map(s) of all sampling
locations keyed to a table giving distances and directions 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
Part I, Section 7.3; discuseion of all deviations from the sampling schedule
of Part I, Table 7.1; discuesion of all the required analyees in which the
LLD required by Part I, Table 7.3 was not achievable.

*A single submittal may be made for the station.
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2.0 TMI SEMI-ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

SR ———————————e e PP R Rt bl e i

i NOTE : A single submittal may be made for the station. The

submittal should combine those sections that are comson to |
both unite at the station however, for units with separate
radwaste systems, the submittal shall specify the release of
radioactive material from each unit,

BTSRRI ————————e R R RS ik e

Routine Kadioactive Effluent Release Reports covering the operations of the
unit during the previous 6 months of operation shall be submitted within 60
days after January 1 and July 1 of each year.

The following information shall be included in both Radiocactive Effluent
Release Reporte to be submitted each yea~:

The Radioact.ve Effluent Release Reaports shall include a summary of the
quantities of radicactive liquid anu gaseous effluents and eonlid waste
released from the unit as outlined in Reg. Guide 1.21, Rev. 1, with data
pummarized ¢ a guarterly basis fcllowing the format of Appendix B thereof,

The Radicactive Effluent Release Reports shall include the following
information for each type of solid waste shipped cffsite during the report
period:

a. Jontainer velume,

b. total curie guantity (specify whether determined by measurament or
estimate),

“

principal radionuclides (specify whether determined by measurement or
estimate),

d. type of waste (2.g., epent reein, compacted dry waste, evaporator
bottune ),

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

The Radicactive Effluent Release Reports shall include a summary of unplanned
releases from the eite to unrestricted areas of radiocactive materials in
gaseous and ligquid effluents made during the reporting period.

The Radicactive Effluent Release Reports shcll lnclude any changes made
during the reporting period to the PROCESS CONTROL PROGRAM (PCP) documente
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 I Section 7.2.
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2.6

2.7

The Radicactive Effluent Release Reports shall include the instrumentation
not returned to OPERABLE etatus within 30 daye per TMI~]l Tech. Spec.
sections 3.21.1.b and 1.21.2.Db.

The following information shall be included in the Radicactive Effluent
Release Report to be rubmitted 60 days after January 1 of each year:

2.7.1

the Radicactive Effluent Release Report to be submittad 60 days
after January 1 of each year shall include an annual summary of
hourly meteorological data collected over the previous year This
annual summary may be either in the form of an hour-by-hour .isting
of wind speed, wind direction, atmosphere stability, and
precipitation (if measured) on magnetic tape, or in the form of
joint frequency distribution of wind speed, wind direction, and
atmospheric stability.

The Radicactive Effluent Release Report to be submi‘t*ed ¢ days
after January 1 of each year ghall include an assesswent - the
radiation doses due to the radiocactive liquid and gasecus effluents
released from the unit or station during the previous calendar

year.

The Radioactive Effluent Release Report to be submitted 60 days
after January 1 of each year shail include an assesement of the
radiation doses from radicactive liquid and gaseous effluente to
MEMBERS OF THE PUBLIC due to their activities inside the site
boundary (Figure 5-3, TMI-1 Tech. Specs.) during the report period.
All assumptions used in making these assessments (i.e., specific
activity, e-posure time and location) shall be included in these
reporte. The meteorclogical conditions concurrent with the time of
release of radiocactive materials in gaseouse effluents (as
determ_ned by sampling freguenc ' and measurement ) shall be used for
determining the gasecus pathwav doses. The assessment of radiation
doses shall be performed in accordance with this ODCM.

The Radicactive Effluent Release Report to be submitted 60 daye
after January 1 of each year shall also include an aseessment of
radiation doses to the likely most exposed real individual from
reactor releases and other nearby uranium fuel ~ycle sources
including doses from primary effluent pathwaye and dirsct radiation
for the previous 12 consecutive months to show conformance with 40
CFR 190 "Environmental Radiation Protec’ion Standarde for Nuclear
Power Operation."” Acceptable methods for calculating the doae
contribut/one from liguid and gaseous effluente are given in
Regulatory Guide 1.109, Rev. 1.
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3.0 TMI-2 QUARTERLY RADIOLOGICAL RELEASES AND ESTIMATED DOSE REPORT

The following information shall be submitted in accordance with 10 CFR 50.4. Tiuins
information shall b2 submitted on a calendar guarter basgis (January-March,
April-June, July-September, and October-December) and shall be submitted no iater
than 60 days following the end of each calendar gquarter.

1.

Estimates of the amounts and types of radiocactivity that were released to the
environment during the quarter and during the calendar year. This shall
include estimates of the total activity of each nuclide and time rate of
release of each nuclide.

Estimates of populations and maximum individual doses which occurred during
the calendar guarter and during the calendar year shall be provided. The
estimates shall be based on actual hydrological and meteorological conditions
which occurred during the releases. Calculational methods shall be those of
U.S. NRC Regulatory Guides 1.109 (Revision 1), 1.111 (Revision 1), 2:132
{Revieion O-R)} and 1.113 (Revision 1). These calculations shall be based on
estimates of actual population distributions during the releases and shall
take into consideration factors such as boating or fishing recreation.
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4.0 PART 111 REFERENCES

4.1 Radiological Assessment Branch Technical Poeition, Revision 1, November 1979

4.2 Regulatory Guide 1.21, "Measuring, Evaluating, and Reporting Radioactivity in
S0lid Wastes and Releases of Radioactive Materials in Ligquid and Gasecus
Effluents from Light-Water-Cocled Nuclear Power Plants," Revision 1, June
1974

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

4.4 Title 40, Code of Federal Regulations, "Protection of Environment"

4.5 Regulatory Guide 1.109, "Calculation of Annuel Dosee to Man from Routine
Releases of Reactor Effluents for the Purpose of Evaluating Compliance with
10 CFR Part 50, Appendix I,' Revision 1, October 1977

4.8 Title 10, Code of Federal Regulations, “"Energy"”

4.7 Regulatery Guide 1.111, "Methode of Estimating Atmospheric Transport and
Dispersion of Gaseous Effluente in Routine Releases from Light-wWater-Cooled
Reactors,” Revision 1, July 1977

4.8 Regulatory Guide 1.112, "calculation of Releases of Radicactive Materiale in
Gaseous and Liquid Effluents from Light-Water-Cocled Power Reactors,”
Revision O-R, April 1976

4.9 Regulatory Guide 1.113, "Estimating Aquatic Dispersion of Effluents from

Accidental and Routine Reactor Releases for the Purpose of Implementing
Appendix I,' Revision 1, April 1877
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APPENDIX A
P, - PATHWAY DOSE RATE PARAMETER
P, (inhalation) = k' (BR) DFA, (Eq A-1)
Wihere:

P, = the pathway dose rate parameter for radionuclide, i, (other than noble
gases) for the inhalation pasthway, in mrem/yr per microcurie/m’. The dose
factors are based on the critical individual organ for the infant age group.

k' = conversion factor, 1E6 pCi/microcurie

BR = 1400 m'/yr, breathing rate for infant (Reg. Guide 1.169, Rev. 1, Table E-5)

DPA, = the maximum organ inhalation doee factor for the infant age jroup for the
ith radionuclide (m”.m/pCi). Values are taken from Table E-10, Reg.

Guid: 1.109 (Rev. 1).

Resolution of the unite yielas: (CDOM Part I Table 4.6)

P, (inhalation) = 1.4E9 DFA, (mrem/yr per uCi/m’) (Bg A-2)
NOTE: The latest NRC Guidance has deleted the requirement to [

determine P, (ground plane) and P, (food). 1In addition, '
the critical age group hae been changed from infant to

child. However, TMI-1 Tech. Spec. Section 3.22.2.1 ’
currently states infant as the ¢ritical age group.

——————— - - o i A N S 4 A S - D S S S O e W e . o U SR S S -
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APPENDIX B
Ri - INHALATION PATHWAY DOSE FACTOR
R, = k' (BR) (DFA, ) (mrem/yr per microcurie/m’) (Bq B-1
Where:
k' = conversion factor, lE6 pCi/microcurie
BR = preathing rate, 1400, 3700, 8000, 8000 m’/yr for infant, child,
teerager, and adult age groups, respectively. (Reg. Guide 1.109,

Rev. i, Table E-5)

DFA, ., = the inhalation dose factor for organ, o, of the receptor -l a given age
group, a, and for the ith radionuclide, in mrem/pCi. The total buody is
considered as an organ in the selection ot DFA, .. Values are teken
from Tables E-7 through BE-10, Reg. Guide 1.109 (Rev, 1).

Resolutions of the units yields:

Ri = (1.4E9) (DFA,, ) iniart (ODCM Pert 1 Table £.2.1)
Ri = {3.789) (DFR,, ) child (ODCM Part I Table 5.2.2)
Ri = (8.0E9) (DFA, , . ) teen and adult (ODCM Part I Tables 5.2.3 and 5.2.4)
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APPENDIX C
Ri - GROUND PLANE PATHWAY DOSE FACTOR
R, = k' k" (SF) (DFG,) [(1~e 'i%)/i)) (Bg C-1)
wWhere:
x" = 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) 4.73 x 10 sec. (15 yre), Reg. Guide 1.109 (Rev. 1),
Appendix C
DPG, = the ground plane dose conversion factor for the i*® radionuclide (mrem/hr pur
pCi/m?)., Values are taken from Table E-6, Reg. Guide 1.109 (Rev. 1). These
values apply to all age groupe.
S = 0.7, shielding factor, from Table E-15 Reg. Guide 1.109 (Rev. 1)

Refarence ODCM Part I Table 5.3.1

B3-1 222%¢
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R, = k' [{u x Oy) /(A + A x (B)

APPENDIX D

Ri - GRASS COW-MILK PPTHWAY DOSE FACTOR

[((f, x !.)/Yp) + {(1-f, x £,) e

where:
kl

<,

x (r) x (OFL, ) X
‘Alth)/!.) .-ltti{. ®

(Bq D-1)

conversion factor, 1E& picocurie/microcurie (pCi/uci)

cow consumption rate,
goat consumption rate, & kg/day,; (Regq.

Receptor's milk consumption rate; 330,
infant, child, teenager,

Guide 1.109, Rev.

agricultural productivity by unit arna

{NUREG-0133)

agricultural productivity by unit area

{NUREG-0133)

1)

50 kg/day,

and adult age

Guide 1.10%, Rev. 1)
Guide 1.109, Rev. 1, Table E-2)

330, 400, 310 litere/yr ‘or
groups, respectively (Reg.

of pasture feed grass, 0.7 kg/m?

of stored feed, 2.0 kg/m’

stable element :ransfer coefficient (Table E-1, Reg. Guide 1.109,

Rev. 1)

fraction of deposited

activity retained in cow'se feed grase, 0.2 for

particulates, 1.0 for radicicdine (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 {(Tablee E-11 to E-14, Reg. Guide 1.109,

Rev. 1}

decay constant for the ith radionuclide, sec

decay constant for weathering, 5.73 x 10°7 sec ! (NUREG-C133); based on a

14 day half life

1.73 x 10° sec, the transport time from paeture to cow to milk to
receptor (Table "-15, Reg. Guide 1.109, Rev. 1), or 2 daye

7.78 x 10° sec, the transport time from pasture to harvest to cow to
milk to receptor (Table E-15, Reg. Guide 1.109, Rev. 1), or 90 days

1.0, the fraction of the year tnat the cow i# on pasture

1.0, the fraction of the cow feed that ie pasture grase while the cow ise

on pasture

E4-1
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APPENDIX D (Cont'd)

The concentration of %ritium in milk is based on the airborne concentration rather than
the deposition. Therefore, R, i8 based on (X/Q):

K, o= K'K'' B, Q UDIL, , o (75 (.5/B] (Bo D-2)
Where:
gt = 1E3 grams/kg
B = 8 grams/m’, absclute humidity of the atmosphere
E .75 = fraction of the total feed grass mase that is water
| .5 = ratio of the specific activity of the feel grass water to the

atmoepheric water (NUREG-0133)

D'L‘J',- the ingestion dose factor for tritium and organ, o, for each respective
age group, a (Tal.es E-11 to E-14, Reg. Guide 1.109, Rev. 1)

All other parameters and values are as given above.

PEpTs—————— SR Bl Ll S i

| NOTE: Goat-milk pathway facto., R,, will be computed using the |
cow-milk pathway factor equation. F, factor for goat-milk |
[ will be from Table E-2 Reg. Guide 1.109, Rev. 1. |

oo o - S 4 i S S A 0 S e Sl D A S - <l P s S P B P 156 4, S e 5, S R S e £

Reference: OCDC™ Part I Tables 5.4.1 to 5.4.4
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APPENDIX E

Ri ~ COW-MEAT PATHWAY DOSE FACTOR

Ro= k' [(Q % 0y) / (A +4)) x (P x (r) x (DPL, , ) *

[((f, x

Whare:
k.

Q

n""\:.lo

Ay

£,)/,) + ((1-f,1f,) e

n)/Y,] x e ti'f (2q E~1)

conversicn factor, 1E6 picocurie/microcurie (pCi/uci)
cow consumption rate, 50 kg'day, (Req. Cuide 1.109, Rev. 1)

Receptor's meat consumption rate; 0, 41, 65, 110 kg/yr for intant,
child, teenager, and adult age groups, respectively (Reg. Guide 1.109,

Rev. 1)

the stable element trannfer coefficients, daye/kg (Table E-1, Reg.
Guide 1.109, Rev. 1)

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

the ingeation dose factor for organ, @, and the ith radionuclide for
each respective age group, a (Tablee E-11 tc E~14, Reg. Guide 1.108,
Rev, 1)

decay constant for the radionuclide i, sec !

decay constant for weathering, 5.73 x 10°7 sec’' (NUREG-0133), based on a
14 day half life

1.73 x 10° sec, the transport time from pasture to receptor (NURECG-0133)
7.78 x 10% wec, the transport time from crop to receptor (NUREG~0133)

agricultural productivity by un.t area of pasture feed grase, 0.7 kg/m?
(NUREG-0133)

agricultural productivity by unit area of stored feed, 2.0 kg/m?
(¥ /REG-01313)

1.0, the fraction of tLhe year that the Zow is on pasture

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

ES-1 2426¢c
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APPENDIX E (Cont'd)

The concentration of tritium in meat ie bised on the airborne concentration rather than

the deposition. Therefore, R, is based on 1 &/Q) 1
.t,..o = K'kK'"" ’f q' D” (D’L".’o) x 0.7% x (O~S/al) (Eq E-2)
Where:

All terme are ae defined above and ir Appendix D.

Reference: ODCM Part I, Tables 5.6.1 to 5.6.4
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i EGETAY N PATHWA ¥ FA R
» 3 A . A
- k' x ! (¥ (L. + 1.))] x (DFL ) X (T ) £, e *L'L + U f e
\ » - A A 4
™
whare
" k EGC ¢ rLl€ v
' \ln e m§ r rate 4 ad 1 L egetat <t " £
sant nii tee Age A L 1J¢€ ¢ pe esie L
vt the A UMy S b d £ at € sgetat i P -
fant teenage: . i a Y pe t €
ige U9 Re
» ¢ +he fractior £ +» a jal intake fF fraa) esafy T "
ail 1 NUREG l
f the ra ! f the 8t e egecat JrOw a. L
t the average =t © hetweer A et f lea egetat. and
aumpt ¥ = § X 4 ge o 14 e F S :'l?, ) &
24 hre
L, the average time Detwec nervest : stored egetat
sumpt i g X 4 e 18 rable E-i°S 1€
SayYy®8e
% # v the egetat area dens.it , " 4 ra £ E ey
He 1
A thet Arameter P ag 1 io § ed
he entra f t: ium in vegetat gt the airborne €
L ) the EDOE Therefore - 8 apge Q
* :
R, . TR .. 1 ' U° f R { < s/H))
where
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APPENDIX A-F REFERENCES
(Page 1 of 4)

PARAMETERS USED IN DOSE FACTOR CALCULATIONS

l Origin of Value

Table in
R.G. 1.109

Section of
NUREG-0133

Parameter

vee Por P, oo
DFA, Each radionuclide E-5 Note 1
BR 1400 m’/yr (infant) E-5
s*sPor Ri LVgg!tatton)"'
r Each element type E-]
Y. 2.0 kg/m? E-18%
Aw 5.73 B-7 sec’ 5.3.1.3
DFL, Each age group and E-11 thru
radionuclide 1 Note 1
Uk Each age group E-S
£, 1.0 §.3.1.5
s 8.6 E + 4 seconds E-15
i u,t Each age group E-5
0.76 $,3.1.95
s 5,18 E + 6 secondse g-15
H 8.C grama/kg $.2:.1.3
ss*Por Ri {Inhalation)e*+

BR Each age group E-5

DFA, Each age group and E-7 thru
nuclide E-10 Note 1

E7-1 2226¢
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APPENDIX A~F REFERENCES

{Page 2 of 4)

PARAMETERS USED IN DNSE FACTOR CALCULATIONS

Origin of Value
Parameter value Table in Section of Site-~ H
R.G. 1.109 NUREG-01313 Specific
*s+ Por R, (Ground
Plane) **+
SF 0.7 E-15
DFG, Each radionuclide E-6
I b 4.73 E + B sec §:3:3.2 !
| w%s Por Ri
(Grass/Animal/Meat) ***
[~ Q (Cow) 50 kg/day E-3
Qe (Goat) 6 kg/day B-3 Ref. Only
Do Each age group £-5
Aw §,73 E-7 sec’ §.3.1.3 ¥ Lo
¥, (Both) Each element B-1 1 ____'
[ ] r Each elemant type E~15 [ L L
l DFL, Eacn age group and E~11 thru
nuclide E-14 Note 1
’a 1.0 $.3.1.3 Note 2
L £ 1.0 §,3,1.3 Note 2
I . 0.7 kg/m’ E-15
B 7.78 E + 6 sec E-15
l Y, 2.0 kg/m? B-15 Al
t, 1.73 E + 6 sec E-15 ‘ %
H 8.0 grams/ §.2:1.3

E7~4
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APPENDIX A-F REFERENCES
/Page 3 of 4)

PARAMETERS USED IN DOSE FACTOR CALCULATIONS

Oorigin of Value I

Section of
NUREG-0133

Table in
R.G. 1.109

wxw Por
(Grase/Cow/Milk) ***

Qs 50 kg/day E-3
1) Each age grou E-§
I 2ge group

Aw $.73 E-7 sec’ | 5.3.1.3

¥ Each element E-1

r Each element type E-185
DFL, Each age group and E-11 thru

nuclide E~-14 Note 1

R 0.7 kg/m? B-15

£ 7.78 E + 6 sec E-15

¥o 2.6 kg/m? g-1%

|
&, 1.73 E + 5 sec E-15
g 1.0 5.3.1.3 ;
£, 1.0 5.3.1.3 o
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APPENDIX A-F RETERENCES
(Page i of &)
NOTES
1. Inhalation and ingestion dose factors were taken from the indicated scurce. For

each age group, for each nuclide, the organ dose factor used was the higheat dose
factor for that nuclide and age Jroup in the referenced table,

2. Typically beef cattle are raised all year on pasture. Annual land nurveys have
indicated that the small number of gcoats raise] within 5 miles typically are used
for grass coutrol and not food or milk. Nevertneless, the goate can be treated &8
full meat scurces where present, despite the fact that their numbers cannot sustain
the meat: consumption rates of Table E-5, N ~$-0133.
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