AmerGen.

AmerGen Energy Company, LLC Telephone: 717-944-7621 An Exelon/British Energy Company
Three Mile Island Unit 1

Route 441 South, P.O. Box 480

Middletown, PA 17057

April 23, 2001
5928-01-20113

U. S. Nuclear Regulatory Commission
Washington, DC 20555

Attn: Document Control Desk
Dear Sir or Madam:

SUBJECT: THREE MILE ISLAND NUCLEAR STATION UNIT 1 AND UNIT 2
OPERATING LICENSE NO. DPR-50 AND POSSESSION ONLY LICENSE NO. DPR 73
DOCKET NOS. 50-289 AND 50-320
COMBINED 2000 ANNUAL RADIOACTIVE EFFLUENT RELEASES REPORT

The Annual Radioactive Effluent Releases Report required by TMI-1 Technical Specification
6.9.4.1, TMI-2 Technical Specifications 6.8.1.2, and 6.12, and the Off-Site Dose Calculation
Manual Part 4, Section 2.1 is enclosed.

Attachment 1 contains a summary of the quantities of radioactive liquid and gaseous effluents and
solid waste released from the site as outlined in Reg. Guide 1.21, Rev. 1, with data summarized on
a quarterly basis following the format of Appendix B thereof.

Attachment 2 contains information for each type of solid waste shipped offsite during the report
period including the container volume, total curie quantity (specified as determined by
measurement or estimate), principal radionuclides (specified as determined by measurement or
estimate), type of waste, type of shipment and solidification agent(s).

Attachment 3 includes a summary of unplanned releases from the site to unrestricted areas of
radioactive materials in gaseous and liquid effluents made during the reporting period.

Attachment 4 describes any changes made during 2000 to the Process Control Program (PCP)
documents or to the Offsite Dose Calculation Manual (ODCM) and a listing of new locations for
dose calculations and/or environmental monitoring identified by the land use census pursuant to
Part 3, Section 8.2 of the ODCM.

Attachment 5 reports all instrumentation not returned to operable status within 30 days per the TMI
ODCM Part 1, Sections 2.1.1.b and 2.1.2.b and Part 2, Section 2.1.2.b.

Attachment 6 is an annual summary of hourly meteorological data collected for 2000 in the form of
joint frequency distribution of wind speed, wind direction and atmospheric stability. ({
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Attachment 7 is an assessment of the radiation doses due to the radioactive liquid and gaseous
effluents released from the respective unit during 2000.

Attachment 8 is an assessment of the radiation doses from the radioactive liquid and gaseous effluents
to members of the public due to their activities inside the site boundary during 2000.

Afttachment 9 is an assessment of the radiation doses to the likely most exposed real individual from
reactor releases and other nearby uranium fuel cycle sources including doses from primary effluent
pathways and direct radiation for 2000. This assessment shows conformance with 40 CFR 190
"Environmental Radiation Protection Standards for Nuclear Power Operation.”

Attachment 10 is a summation of deviations from the sampling and analysis regime specified in the
ODCM for TMI-1 and TMI-2. There were no deviations from the sampling and analysis regime
specified in the ODCM for TMI-1 or TMI-2 during 2000.

Enclosure 1 is a copy of the TMI Offsite Dose Calculation Manual (ODCM), revision 20, which was
current as of December 31, 2000. There was one revision made to the ODCM during 2000. Revision
20 was issued on November 8, 2000.

Enclosure 2 is a copy of the procedure change request that modified the ODCM from revision 19 to
revision 20.

Please contact Adam Miller of TMI-1 Regulatory Assurance at 717-948-8128 if you have any questions
conceming this report.

Sincerely,

o L

George H. Gelirich
Plant Manager

GHG/awm
Attachments/Enclosures

cc. Region 1 Administrator
TMI Senior Resident Inspector
TMI-1 Senior Project Manager
TMI-2 Project Manager
GPU Nuclear Cognizant Officer



Attachment 1
2000 Annual Radioactive Effluent Releases Report for TMI

5928-01-20113

Summary of Radioactive Liquid and Gaseous Effluents
and Solid Waste Released from TMI during 2000



EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES

TABLE 1A

T™I-1
2000 2000 2000 2000 EST. TOTAL
UNITS 1ST QUARTER | 2ND QUARTER | 3RD QUARTER | 4TH QUARTER | ERROR %
A. FISSION AND ACTIVATION GASES
1. TOTAL RELEASE Ci 5.E-01 3.E-01 1.E-01 2.E-01 25%
2. AVERAGE RELEASE RATE FOR PERIOD uCifsec 6.E-02 4.E-02 2.E-02 2.E-02
3. PERCENT OF TECH SPEC LIMIT % * * * *
B. IODINES
1. TOTAL IODINE I-131 Ci 7.E-07 7.E-07 2.E-04 7.E-07 25%
2. AVERAGE RELEASE RATE FOR PERIOD uCifsec 8.E-08 9.E-08 2.E-05 9.E-08
3. PERCENT OF TECH SPEC LIMIT % * * * >
C. PARTICULATES
1. PARTICULATES WITH HALF-LIVES > 8 DAYS Ci 4E-09 <1.E-04 1.E-07 <1.E-04 25%
2. AVERAGE RELEASE RATE FOR PERIOD uCifsec 5.E-10 NA 1.E-08 NA
3. PERCENT OF TECH SPEC LIMIT % * * * *
4. GROSS ALPHA RADIOACTIVITY Ci <1.E-11 <1.E-11 2.E-08 <1.E-11
D. TRITIUM
1. TOTAL RELEASE Ci 9.E+00 1.E+01 2.E+01 1.E+01 25%
2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 1.E+00 2.E+00 2.E+00 2.E+00

3. PERCENT OF TECH SPEC LIMIT

%

* % ODCM LIMITS: LISTED ON DOSE SUMMARY TABLE
NOTE: ALL LESS THAN (<) VALUES ARE IN uCi/ml




TABLE 1C
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT (2000)
GASEOUS EFFLUENTS - GROUND LEVEL RELEASES

TMI-1
CONTINUOUS BATCH CONTINUOUS BATCH

NUCLIDES RELEASED ] UNIT QUARTER 1 | QUARTER 2 | QUARTER 1 | QUARTER 2 |QUARTER 3 |QUARTER 4 [QUARTER3 |QUARTER 4
1. FISSION GASES

AR 41 Ci <3E-07 <3E-07 8E-03 5E-03 <3E-07 <3E-07 <3E-07 <3E-07

KR 85M Ci <5E-08 <5E-08 <5E-08 <5E-08 <5E-08 <5E-08 <56E-08 <5E-08

KR 85 Ci <8E-06 <8E-06 5E-01 3E-01 <8E-06 <8E-06 1E-01 2E-01

KR 87 Ci <8E-08 <8E-08 <8E-08 <8E-08 <8E-08 <8E-08 <8E-08 <8E-08

KR 88 Ci <1E-07 <1E-07 <1E-07 <1E-07 <1E-07 <1E-07 <1E-07 <1E-07

XE 133 Ci <8E-08 <8E-08 2E-02 1E-02 <8E-08 <8E-08 <8E-08 3E-04

XE 135M Ci <5E-07 <5E-07 <5E-07 <6E-07 <5E-07 <5E-07 <5E-07 <5E-07

XE 135 Ci <5E-08 <5E-08 4E-09 <5E-08 <5E-08 <b6E-08 <5E-08 <5E-08

XE 138 Ci <3E-07 <3E-07 <3E-07 <3E-07 <3E-07 <3E-07 <3E-07 <3E-07
TOTAL FOR PERIOD Ci NA NA 5E-01 3E-01 NA NA 1E-01 2E-01
2. IODINES

I 131 Ci 6E-07 7E-07 2E-08 4E-09 2E-04 7E-07 <1E-08 <1E-08

1 133 Ci 8E-06 9E-06 2E-08 6E-09 1E-05 6E-06 <1E-08 <1E-08
|TOTAL FOR PERIOD Ci OE-06 9E-06 4E-08 1E-08 2E-04 7E-06 NA NA
3. PARTICULATES

CS 134 Ci <1E-11 <1E-11 <1E-08 <1E-08 <1E-11 <1E-11 <1E-08 <1E-08
CSs-137 Ci 4E-09 <1E-11 <1E-08 <1E-08 <1E-11 <1E-11 1E-07 <1E-08

NOTE: ALL LESS THAN VALUES (<) ARE IN uCi/mi




TABLE 2A
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

T™I-1
2000 2000 2000 2000 EST. TOTAL
UNITS | 1ST QUARTER |2ND QUARTER | 3RD QUARTER | 4TH QUARTER | ERROR %

A. FISSION AND ACTIVATION PRODUCTS -

T TOTAL RELEASES (NOT INCLUDING TRITIUM, GASES, ALPHA) | Ci 7E-04 1E-04 2E-04 4E-06 25%)
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCi/ml 1E-10 3E-11 3E-11 8E-13

3. PERCENT OF APPLICABLE LIMIT % * - - -

B. TRITIUM

1. TOTAL RELEASE Ci 8E-01 2E-01 4E+01 2E+02 25%)
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCi/mi 2E-07 4E-08 7E-06 4E-05

3. PERCENT OF APPLICABLE LIMIT % > - * -

C. DISSOLVED AND ENTRAINED GASES

1. TOTAL RELEASE Ci <1E-04 <1E-04 <1E-04 <1E-04 25%]
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCi/ml NA NA NA NA

3. PERCENT OF APPLICABLE LIMIT % ¥ * * -

D. GROSS ALPHA ACTIVITY

[i- TOTAL RELEASE [ c | <1E07 <1E-07 <1E-07 | <1E-07 25%)
[E- VOLOME OF WASTE RELEASED (PRIOR TO DILUTION) [ Tters | 9E+06 7E+06 BE+06 |  OE+06 10%]
[F- VOLUME OF DILUTION WATER USED [ ters | 5E+09 5E+09 BE+09 |  6E+09 10%)

* % ODCM LIMITS: LISTED ON DOSE SUMMARY TABLE
NOTE: ALL LESS THAN (<) VALUES ARE IN uCi/ml




TABLE 2B
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT (2000)
LIQUID EFFLUENTS

TMI-1
CONTINUOUS BATCH CONTINUOUS BATCH
NUCLIDES RELEASED UNIT QUARTER 1 | QUARTER 2 | QUARTER 1 | QUARTER 2 | QUARTER 3 | QUARTER 4 | QUARTER 3 | QUARTER 4
CR 51 Ci <bE-07 <5E-07 <6E-07 <5E-07 <bE-07 <5E-07 <5E-07 <6E-07
MN 54 Ci <5E-07 <5E-07 <5E-07 <5E-07 <6E-07 <5E-07 <bE-07 <5E-07
FE 59 Ci <5E-07 <bE-07 <5E-07 <5E-07 <bE-07 <6E-07 <5E-07 <BE-07
CO 58 Ci <5E-07 <b6E-07 <56E-07 <5E-07 <bE-07 <5E-07 <5E-07 <5E-07
CO 60 Ci <5E-07 <bE-07 <G6E-07 <5E-07 <bE-07 <bE-07 <5E-07 <5E-07
ZN 65 Ci <5E-07 <6E-07 <bE-07 <5E-07 <5E-07 <5E-07 <bE-07 <5E-07
SR 89 Ci <5E-08 <5E-08 <5E-08 <5E-08 <5E-08 <5E-08 <5E-08 <5E-08
SR 90 Ci <5E-08 2E-07 <5E-08 <5E-08 3E-07 6E-07 <5E-08 1E-06
ZR 95 Ci <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <bE-07 <5E-07
NB 95 Ci <5E-07 <8E-07 <5E-07 <5E-07 <6E-07 <5E-07 <5E-07 <6E-07
MO 99 Ci <5E-07 <6E-07 <6E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07
TC 99M Ci <5E-07 <b6E-07 <6E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07
I 131 Ci <1E-06 <1E-06 <1E-06 <1E-06 <1E-06 <1E-06 <1E-06 <1E-06
Cs 134 Ci <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <6E-07 <5E-07 <5E-07
CsS 137 Ci 7E-04 1E-04 <56E-07 <5E-07 2E-04 1E-07 3E-05 2E-06
BA 140 Ci <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07
LA 140 Ci <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <bE-07
CE 141 Ci <5E-07 <6E-07 <5E-07 <5E-07 <bE-07 <5E-07 <6E-07 <5E-07
TOTAL FOR PERIOD Ci 7E-04 1E-04 NA NA 2E-04 7E-07 3E-05 4E-06
XE 133 Ci <1E-04 <1E-04 <1E-04 <1E-04 <1E-04 <1E-04 <1E-04 <1E-04

NOTE: ALL LESS THAN VALUES (<) ARE IN uCi/mi



SUPPLEMENTAL INFORMATION

FACILITY: TMIUNIT 1 LICENSE: DPR 50-289

1. REGULATORY LIMITS - - - REFER TO TMI OFFSITE DOSE CALCULATION MANUAL

A. FISSION AND ACTIVATION GASES:

B. IODINES:

C. PARTICULATES, HALF-LIVES > 8 DAYS:
D. LIQUID EFFLUENTS:

2. MAXIMUM EFFLUENT CONCENTRATIONS - - - TEN TIMES 10 CFR 20, APPENDIX B TABLE 2

PROVIDE THE MAXIMUM EFFLUENT CONCENTRATIONS USED IN DETERMINING ALLOWABLE RELEASE

RATES OR CONCENTRATIONS.

A. FISSION AND ACTIVATION GASES:

B. IODINES:

C. PARTICULATES, HALF-LIVES > 8 DAYS:
D. LIQUID EFFLUENTS:

3. AVERAGE ENERGY

PROVIDE THE AVERAGE ENERGY (E-BAR) OF THE RADIONUCLIDE
MIXTURE IN RELEASES OF FISSION AND ACTIVATION GASES, IF APPLICABLE

E-BAR BETA = 3.17E-01
E-BAR GAMMA = 5.64E-01
E-BAR BETA AND GAMMA = 8.81E-01

4. MEASUREMENTS AND APPROXIMATIONS OF TOTAL RADICACTIVITY

PROVIDE THE METHODS USED TO MEASURE OR APPROXIMATE THE TOTAL RADIOACTIVITY
IN EFFLUENTS AND THE METHODS USED TO DETERMINE RADIONUCLIDE COMPOSITION:

A. FISSION AND ACTIVATION GASES: HPGE SPECTROMETRY, LIQUID SCINTILLATION

B. IODINES: HPGE SPECTROMETRY

C. PARTICULATES HPGE SPECTROMETRY, GAS FLOW PROPORTIONAL,
BETA SPECTROMETRY

D. LIQUID EFFLUENTS: HPGE SPECTROMETRY, LIQUID SCINTILLATION

5. BATCH RELEASES

PROVIDE THE FOLLOWING INFORMATION RELATING TO BATCH RELEASES OF
RADIOACTIVITY MATERIALS IN LIQUID AND GASEOUS EFFLUENTS.

A. LIQUID (ALL TIMES IN MINUTES) QUARTER 1|QUARTER 2[QUARTER 3 |QUARTER 4
1, NUMBER OF BATCH RELEASES: 0 0 22 7
2. TOTAL TIME PERIOD FOR BATCH RELEASES: 0 0 6095 5017
3. MAXIMUM TIME PERIOD FOR A BATCH RELEASE: 0 0 350 925
4. AVERAGE TIME PERIOD FOR BATCH RELEASES: 0 0 277 717
5. MINIMUM TIME PERIOD FOR A BATCH RELEASE: NA NA 190 565
6. AVERAGE STREAM FLOW DURING PERIODS OF RELEASE

OF EFFLUENT INTO A FLOWING STREAM: (CFM) | 4E+06] 3E+06] 7E+05 1E+06
B. GASEOUS (ALL TIMES IN MINUTES)

1, NUMBER OF BATCH RELEASES: 9 2 5 6
2. TOTAL TIME PERIOD FOR BATCH RELEASES: 144247 799 53230 84327
3. MAXIMUM TIME PERIOD FOR A BATCH RELEASE: 50400 790 40100 40300
4. AVERAGE TIME PERIOD FOR BATCH RELEASES: 16027 400 10646 14055
5. MINIMUM TIME PERIOD FOR A BATCH RELEASE: 2 9 730 710
6. ABNORMAL RELEASES

A.LIQUID

1. NUMBER OF RELEASES: -0- -0- -0- -0-

2. TOTAL ACTIVITY RELEASED: (CURIES) N/A NIA N/A N/A

B. GASEOUS

1. NUMBER OF RELEASES: -0- -0- -0- -0-

2. TOTAL ACTIVITY RELEASED: (CURIES) N/A N/A N/A N/A




EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES

TABLE 1A

* % ODCM LIMITS: LISTED ON DOSE SUMMARY TABLE

NOTE: ALL LESS THAN (<) VALUES ARE IN uCi/ml

T™MI-2
2000 2000 2000 2000 EST. TOTAL
UNITS 1ST QUARTER | 2ND QUARTER | 3RD QUARTER | 4TH QUARTER | ERROR %
A FISSION AND ACTIVATION GASES
1. TOTAL RELEASE Ci <LLD <LLD <LLD <LLD 25% |
2. AVERAGE RELEASE RATE FOR PERIOD uCifsec N/A N/A N/A N/A
3. PERCENT OF TECH SPEC LIMIT % > * * *
B. IODINES NOT APPLICABLE FOR TMI-2
C. PARTICULATES
1. PARTICULATES WITH HALF-LIVES > 8 DAYS Ci <LLD <LLD <LLD <LLD 25% I
2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec N/A <N/A <N/A <N/A
3. PERCENT OF TECH SPEC LIMIT % * * * *
4. GROSS ALPHA RADIOCACTIVITY Ci <LLD <LLD <LLD <LLD
D. TRITIUM
1. TOTAL RELEASE Ci 2.27E-01 1.01E-01 6.15E-01 7.42E-01 25% I
2. AVERAGE RELEASE RATE FOR PERIOD uCifsec 2.88E-02 1.28E-02 7.73E-02 9.33E-02
3. PERCENT OF TECH SPEC LIMIT % * > * *
I# BATCH RELEASES 0 0 0 0




TABLE 1C
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
GASEOUS EFFLUENTS-GROUND LEVEL RELEASES

TMI-2 2000
CONTINUOUS MODE BATCH MODE CONTINUOUS MODE BATCH MODE

NUCLIDES UNIT | 1ST QUARTER | 2ND QUARTER 1ST QUARTER | 2ND QUARTER | 3RD QUARTER | 4TH QUARTER | 3RD QUARTER | 4TH QUARTER
RELEASED

1. FISSION GASES

KRYPTON-85 Ci <8.E-6 <8.E-6 <8.E-6 <8.E-6 <8.E-6 <8.E-6 <8.E-6 <8.E-6
KRYPTON-85M Ci <5.E-8 <5.E-8 <5.E-8 <5 E-8 <5.E-8 <5.E-8 <5.E-8 <5.E-8
KRYPTON-87 Ci <8.E-8 <8.E-8 <8.E-8 <8.E-8 <8.E-8 <8.E-8 <8.E-8 <8.E-8
KRYPTON-88 Ci <1.E-7 <1.E-7 <1.E-7 <1.E-7 <1.E-7 <1.E-7 <1.E-7 <1.E-7
XENON-133 Ci <8.E-8 <8.E-8 <8.E-8 <8.E-8 <8.E-8 <8.E-8 <8.E-8 <8.E-8
XENON-135 Ci <5.E-8 <5 E-8 <5.E-8 <5.E-8 <5.E-8 <5.E-8 <5.E-8 <5.E-8
XENON-135M Ci <5.E-7 <5 E-7 <5.E-7 <5 E-7 <5.E-7 <5.E-7 <5.E-7 <5.E-7
XENON-138 Ci <3.E-7 <3.E-7 <3.E-7 <3.E-7 <3.E-7 <3.E-7 <3.E-7 <3.E-7
AR-41 Ci <1.E4 <1.E-4 <1.E-4 <1.E-4 <1.E4 <1.E-4 <1.E-4 <1.E-4
TOTAL FOR PERIOD Ci N/A N/A N/A N/A N/A N/A N/A N/A
2. IODINES NOT APPLICABLE TO TMI-2

3. PARTICULATES

STRONTIUM-80 Ci <1.E-11 <1.E-11 N/A N/A <1.E-11 <1.E-11 N/A N/A
COBALT 60 Ci <1.E-10 <1.E-10 N/A N/A <1.E-10 <1.E-10 N/A N/A
ANTIMONY 125 Ci <1.E-10 <1.E-10 N/A N/A <1.E-10 <1.E-10 N/A N/A
CESIUM-134 Ci <1.E-10 <1.E-10 N/A N/A <1.E-10 <1.E-10 N/A N/A
CESIUM-137 Ci <1.E-10 <1.E-10 N/A N/A <1.E-10 <1.E-10 N/A N/A
TOTAL FOR PERIOD Ci N/A N/A N/A N/A N/A N/A N/A N/A
4. TRITIUM
[TR|T|UM | Ci | 2.27E-01 | 1.01E-01 | <1E-6 | <1E-6 | 6.15E-01 | 7.42E-01 | <1E-6 | <1E-6 |

NOTE: ALL LESS THAN (<) VALUES ARE IN uCi/ml




TABLE 2A
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

T™I-2
2000 2000 2000 2000 EST. TOTAL
UNITS 1ST QUARTER | 2ND QUARTER | 3RD QUARTER | 4TH QUARTER ERROR %

A. FISSION AND ACTIVATION PRODUCTS

1. TOTAL RELEASES (NOT INCLUDING TRITIUM, GASES, ALPHA) Ci 1.38E-05 1.92E-05 1.18E-05 <LLD 25"/40'
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCi/ml 2.84E-12 3.93E-12 1.87E-12 N/A

3. PERCENT OF APPLICABLE LIMIT % * * * *

B. TRITIUM

1. TOTAL RELEASE Ci 4.17E-06 1.17E-04 1.2E-04 <LLD 25%|
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCi/ml 8.57E-13 2.40E-11 1.80E-11 N/A

3. PERCENT OF APPLICABLE LIMIT % * * * *

C. DISSOLVED AND ENTRAINED GASES

1. TOTAL RELEASE Ci <LLD <LLD <LLD <LLD 25%|
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCi/mi N/A N/A N/A N/A

3. PERCENT OF APPLICABLE LIMIT % * * * *

D. GROSS ALPHA ACTIVITY

I1. TOTAL RELEASE | Ci <LLD <LLD I <LLD I <LLD 25%|
E. VOLUME OF WASTE RELEASED (PRIOR TO DILUTION) | liters 1.31E+05 8.68E+03 | 1.13E+05 I NONE 10%|
F. VOLUME OF DILUTION WATER USED r liters 4.86E+09 4.87E+09 | 6.32E+09 | 5.51E+09 10%|
INUMBER OF BATCH RELEASES 2 4 | 7 | 0

* % ODCM LIMITS: LISTED ON DOSE SUMMARY TABLE
NOTE: ALL LESS THAN (<) VALUES ARE IN uCi/mi




TABLE 2B
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
LIQUID EFFLUENTS

T™I-2

2000

CONTINUOUS MODE BATCH MODE CONTINUOUS MODE BATCH MODE

NUCLIDES RELEASED UNIT [7ST QUARTER | 2ND QUARTER | 1ST QUARTER | 2ND QUARTER | 3RD QUARTER [ 4TH QUARTER [ 3RD QUARTER [ 4TH QUARTER
CO 60 Ci <5E-7 <BE-7 <5E-7 <BE-7 <5E-7 <5E-7 2.83E-7 <5E-7
SR 90 Ci <5E-8 <5E-8 5E-8 3.82E-7 <5E-8 <5E-8 <5E-8 <5E-8
SB 125 Ci <5E-7 <5E-7 <BE-7 <BE-7 <5E-7 <5E-7 <5E-7 <5E-7
CS 134 Ci <5E-7 <BE-7 <BE-7 <5E-7 <BE-7 <5E-7 <5E-7 <5E-7
CS 137 Ci <BE-7 <5E-7 1.38E-5 1.88E-5 <BE-7 <BE-7 1 16E-5 <5E-7
H-3 Ci <1E-5 <1E-5 417E-6 117E-4 <1E-5 <1E-5 1.20E-4 <1E-5
TOTAL FOR PERIOD Ci 0E+00 OE+00 1.80E-5 1 36E-4 0.E+00 0.E+00 1.32E-4 0E+00

NOTE: ALL LESS THAN VALUES (<) ARE IN uCi/ml




Attachment 2
2000 Annual Radioactive Effluent Releases Report for TMI
5928-01-20113

Solid Waste Shipped Offsite during 2000



TABLE 3A

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

A. Solid waste shipped off-site for burial or disposal (not irradiated fuel)

1. Type of waste UNIT 12 month EST. Total
period Error %
a. Spent resins, filter sludges, m° 58.9 m’ 25%
Evaporator bottoms, etc. Ci 203.6 Ci
b. Dry compressible waste, m° 72.5m° 25%
contaminated equipment, etc. Ci .092 Ci
c. lIrradiated components, control m® N/A N/A
rods, etc. Ci
d. Other (describe) : m> N/A
Ci N/A
2. Estimate of major nuclide
composition (by type of waste)
a. Feb5 6.43 %
Cs137 37.3%
Ni63 6.17 %
Cs134 40.7 %
b. Ni63 34.7 %
Cs137 36.0 %
Co58 712 %
Fe55 6.31 %
Co60 3.81%
c. N/A
d. N/A
3. Solid Waste Disposition Mode of Transportation Destination
Number of Shipments
See attached for this information
B. Irradiated Fuel Shipments (Disposition)
l
Number of Shipments Mode of Transportation Destination
N/A
|




WASTE SHIPPED AS FOLLOWS

A1l.a

Eight(8) Carbon Steel liners @206 ft3 each- Evaporator Bottoms

Two(2) Stainless Steel Liners @ 215 ft3 each- Resin-Dewatered

A1.b

Two(2) Cargo Containers @ 1040 ft3 — noncompacted DAW

No. of Shipments MODE OF TRANSPORTATION DESTINATION
A3.a

One(1) Shipments Tractor — Cask (14-215H) Studsvik-Erwin, Tn
One(1) Shipments Tractor — Cask (14-215H) CNCF Barnwell, SC
Four(4) Shipments Tractor — Flatbed ATG-Oak Ridge,Tn
A3.b

One(1)Shipment Tractor — Flatbed ATG-Richland, WA

All shipments were Type A-LSA-I



Attachment 3
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Summary of Unplanned Releases from the TMI Site During 2000

There were no unplanned releases to unrestricted areas from either the TMI-1 or TMI-2 site
during 2000.



Attachment 4
2000 Annual Radioactive Effluent Releases Report for TMI
5928-01-20113

Changes to the Process Control Program and the
Offsite Dose Calculation Manual during 2000,
And a listing of new locations for dose calculations and/or environmental monitoring
identified by the land use census

1. Changes to the Process Control Program
There were no changes made to Process Control Program (PCP) documents in 2000.
2. Changes to the Offsite Dose Calculation Manual during 2000

The Offsite Dose Calculation Manual (ODCM) was modified once during 2000. This change
did not reduce the accuracy or reliability of dose calculations or setpoint determinations.
The level of effluent controls required by 10 CFR 20.1301, 40 CFR 190, 10 CFR 50.3643,
and Appendix | to 10 CFR 50 was not reduced and the accuracy or reliability of effluent,
dose or setpoint calculations was not adversely impacted for the reasons stated below.

Revision 20 of the ODCM was issued on November 8, 2000. Revision 20 made the
following changes to the ODCM:

. This PCR was submitted to add station K15-3 and delete station K15-2. Station
K15-3 is a new control milk station being added because the station at K15-2 is
ceasing dairy operations.

3. A listing of new locations for dose calculations and/or environmental
monitoring identified by the land use census

Based on the results of the 2000 Three Mile Island Nuclear Station land use census,
there were no locations identified that yielded a calculated dose or dose commitment
greater than the values currently being calculated in ODCM Part | Surveillance
3.2.2.3.1. Additionally, there were no locations identified that yielded a calculated
dose or dose commitment 20% greater than at a location from which samples are
currently being obtained in accordance with ODCM Part Il Table 8.1.
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5928-01-20113

Instrumentation not returned to Operable status within 30 days during 2000

There was no instrumentation not returned to operable status within 30 days per the TMI
ODCM Part 1, Sections 2.1.1.b and 2.1.2.b and Part 2, Section 2.1.2.b during 2000.
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Annual Summary of Hourly Meteorological Data for 2000



HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD: JANUARY 1,

STABILITY CLASS: A

THREE MILE ISLAND METEROLOGICAL DATA
2000 JOINT FREQUENCY TABLES

SENSOR HEIGHT: 100 FT

2000 TO DECEMBER 31,

WIND SPEED

SECTOR WINDS

TO FROM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 5 8 20 11 2 1 0 42
NNE SSW 9 49 47 7 0 0 112
NE SW 24 39 16 2 0 0 81
ENE WSW 19 27 11 0 0 0 57
E W 16 23 24 10 0 0 73
ESE WNW 33 59 39 9 3 0 143
SE NW 41 100 42 20 5 1 209
SSE NNW 49 91 28 8 3 5 184
S N 15 30 3 0 0 0 48
S3W NNE 7 12 0 0 0 0 19
SW NE 4 17 6 0 0 0 27
WSW ENE 1 18 7 0 0 0 26
w E 14 12 20 2 0 0 48
WNW ESE 9 26 27 3 0 0 65
NW SE 5 23 8 0 0 0 36
NNW SSE 5 23 4 0 0 0 32
TOTAL 259 569 293 63 12 6 1202



THREE MILE ISLAND METEROLOGICAL DATA
2000 JOINT FREQUENCY TABLES

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: JANUARY 1, 2000 TO DECEMBER 31, 2000
STABILITY CLASS: B

SENSOR HEIGHT: 100 FT

WIND SPEED
SECTOR WINDS
TO FROM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

N S 2 10 8 6 1 0 27
NNE SSW 3 12 17 2 0 0 34
NE SW 5 9 7 1 0 0 22
ENE W3W 1 2 5 3 0 0 11
E W 4 10 17 11 1 0 43
ESE WNW 6 25 23 17 3 0 74
SE NW 8 29 34 25 5 0 101
SSE NNW 9 13 16 10 2 0 50
S N 3 16 0 0 0 0 19
SSW NNE 1 3 0 0 0 0 4
SW NE 0 3 1 0 0 0 4
WSW ENE 6 3 1 0 0 0 10
W E 8 8 9 0 0 0 25
WNW ESE 1 10 6 2 0 0 19
NW SE 4 2 4 1 0 0 11
NNW SSE 2 4 2 0 0 0 8

TOTAL 63 159 150 78 12 0 462



THREE MILE ISLAND METEROLOGICAL DATA
2000 JOINT FREQUENCY TABLES

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: JANUARY 1, 2000 TO DECEMBER 31, 2000
STABILITY CLASS: C

SENSOR HEIGHT: 100 FT

WIND SPEED
SECTOR WINDS
TO FROM 1-3 4-7 8-12 13-18 1%-24 >24 TOTAL

N S 2 3 1 4 0 0 10
NNE SSwW 4 9 4 0 0 0 17
NE SW 4 2 3 0 0 0 9
ENE WsSW 1 6 2 2 1 0 12
E W 3 4 10 4 1 0 22
ESE WNW 0 4 11 17 7 0 39
SE NW 2 10 11 14 6 0 43
SSE NNW 5 5 11 4 2 0 27
N N 1 5 0 0 0 0 6
S3W NNE 4 4 1 0 0 0 9
SW NE 4 1 0 0 0 0 5
WSW ENE 3 7 1 0 0 0 11
w E 3 5 6 0 0 o 14
WNW ESE 3 14 7 0 0 0 24
NW SE 2 6 5 0 0 0 i3
NNW SSE 0 4 0 0 0 0 4

TOTAL 41 89 73 45 17 0 265



THREE MILE ISLAND METEROLOGICAL DATA
2000 JOINT FREQUENCY TABLES

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: JANUARY 1, 2000 TO DECEMBER 31, 2000
STABILITY CLASS: D

SENSOR HEIGHT: 100 FT

WIND SPEED
SECTOR WINDS
TO FROM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

N S 9 55 47 9 0 0 120
NNE SswW 12 79 28 12 1 0 132
NE SW 33 48 23 1 0 0 105
ENE WSW 26 51 22 3 1 0 103
E W 39 79 127 54 8 2 309
ESE WNW 31 101 189 126 29 2 478
SE NW 43 100 142 118 33 2 438
SSE NNW 59 84 39 21 3 1 207
S N 36 85 19 3 0 0 143
SSW NNE 42 31 4 0 0 0 77

SW NE 32 53 7 0 0 0 92

WSW ENE 47 65 15 1 0 0 128
W E 66 96 97 5 0 0 264
WNW ESE 28 92 112 7 0 0 239
NW SE 27 60 28 1 0 0 117
NNW S3E 19 57 10 0 0 0 86

TOTAL 549 1136 910 361 75 7 3038



HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD: JANUARY 1,

STABILITY CLASS: E

THREE MILE ISLAND METEROLOGICAL DATA
2000 JOINT FREQUENCY TABLES

SENSOR HEIGHT: 100 FT

2000 TO DECEMBER 31, 2000

WIND SPEED

SECTOR WINDS

TO FROM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N S 28 58 29 5 2 0 122
NNE SSW 26 82 43 2 1 0 154
NE SwW 53 81 21 6 0 0 161
ENE WSW 63 57 11 0 0 0 131
E W 81 92 38 4 1 0 216
ESE WNW 66 89 81 33 4 1 274
SE NW 69 63 53 43 S 2 239
SSE NNW 68 67 11 3 1 0 150
S N 55 70 10 0 0 0 135
SSW NNE 29 38 1 0 0 0 68
SwW NE 40 40 1 0 0 0 81
WSW ENE 48 43 2 0 0 0 93
W E 62 54 14 2 0 o] 132
WNW ESE 35 43 7 1 0 0 86
NW SE 36 22 1 0 0 0 59
NNW SSE 16 36 1 0 0 0 53
TOTAL 775 935 324 98 18 3 2154



THREE MILE ISLAND METEROLOGICAL DATA
2000 JOINT FREQUENCY TABLES

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: JANUARY 1, 2000 TO DECEMBER 31, 2000
STABILITY CLASS: F

SENSOR HEIGHT: 100 FT

WIND SPEED
SECTOR WINDS
TO FROM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

N S 25 11 4 1 0 0 41
NNE SSW 29 27 4 1 0 0 61
NE SW 39 21 5 0 0 0 65
ENE WSW 41 18 0 0 0 0 59
E W 52 13 2 0 0 0 67
ESE WNW 50 11 2 0 0 0 63
SE NW 57 24 3 0 0 0 84
SSE NNW 42 42 2 1 0 0 87
S N 26 26 2 0 0 0 54
SSW NNE 25 5 0 0 0 0 30
SW NE 20 9 0 0 0 0 29
WSW ENE 25 10 0 0 0 0 35
W E 44 20 0 0 0 0 64
WNW ESE 63 13 2 0 0 0 78
NW SE 41 1 0 0 0 0 42
NNW SSE 34 8 0 0 0 0 42

TOTAL 613 259 26 3 0 0 901



THREE MILE ISLAND METEROLOGICAL DATA
2000 JOINT FREQUENCY TABLES

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: JANUARY 1, 2000 TO DECEMBER 31, 2000
STABILITY CLASS: G

SENSOR HEIGHT: 100 FT

WIND SPEED
SECTOR WINDS
TO FROM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

N S 16 4 1 0 0 0 21
NNE SSW 35 12 1 0 0 0 48
NE SW 24 9 0 0 0 0 33
ENE WsSW 37 9 1 0 0 0 47
E w 29 16 0 0 0 0 45
ESE WNW 21 8 0 0 0 0 29
SE NW 22 12 2 0 0 0 36
SSE NNW 21 19 1 0 0 0 41
3 N 27 5 0 0 0 0 32
S3W NNE 12 2 0 0 0 0 14
SwW NE 15 2 0 0 0 0 17
WSwW ENE 16 5 0 0 0 0 21
W E 17 12 0 0 0 0 29
WNW ESE 23 4 0 0 0 0 27
NW SE 17 1 0 0 0 0 18
NNW SSE 22 2 0 0 0 0 24

TOTAL 354 122 6 0 0o 0 482



THREE MILE ISLAND METEROLOGICAL DATA
2000 JOINT FREQUENCY TABLES

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: JANUARY 1, 2000 TO DECEMBER 31, 2000
STABILITY CLASS: ALL

SENSOR HEIGHT: 100 FT

WIND SPEED
SECTOR WINDS
TO FROM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

N S 90 161 101 27 4 0 383
NNE SSW 118 270 144 24 2 0 558
NE SW 182 208 75 10 0 0 476
ENE WSW 188 170 52 8 2 0 420
E W 224 237 218 83 11 2 775
ESE WNW 207 297 345 202 46 3 1100
SE NW 242 338 287 220 58 5} 1150
SSE NNW 253 321 108 47 11 6 746
S N 163 237 34 3 0 0 437
SswW NNE 120 95 6 0 0 0 221
SW NE 115 125 15 0 0 0 255
WsW ENE 146 151 26 1 0 0 324
W E 214 207 146 9 0 0 576
WNW ESE 162 202 lel 13 0 0 538
NW SE 132 115 47 2 0 0 296
NNW SSE 98 134 17 0 0 0 249
TOTAL 2654 3269 1782 649 134 16 8504

(Hours of Missing/Invalid Data: 280)
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Assessment of Radiation Doses Due to Radioactive Liquid and Gaseous
Effluents Released from TMI during 2000

TMI-1
The attached table presents the maximum hypothetical doses to an individual and the general
population resulting from 2000 TMI-1 releases of gaseous and liquid effluents. Provided below

is a brief explanation of the table.

A. Liguid (Individual)

Calculations were performed on the four age groups and eight organs
recommended in Regulatory Guide 1.109. The pathways considered for TMI-1
were the consumption of drinking water and fish and standing on the shoreline
influenced by TMI-1 effluents. The latter two pathways are considered to be the
primary recreational activities associated with the Susquehanna River in the
vicinity of TMI.

The "critical receptor” or Receptor 1 was that individual who 1) consumed
Susquehanna River water from the nearest downstream drinking water supplier
(Wrightsville Water Supply), 2) consumed fish residing in the vicinity of the TMI-1
liquid discharge outfall and 3) occupied an area of shoreline influenced by the
TMI-1 liquid discharge.

For 2000, the calculated maximum whole body (or total body) dose from TMI-1
liquid effluents was 3.57E-2 mrem to an adult (line 1). The maximum organ
dose was 5.18E-2 mrem to the liver of a teen (line 2).

B. Gaseous (Individual)

There were six major pathways considered in the dose calculations for TMI-1
gaseous effluents. These were: (1) plume exposure (2) inhalation, consumption
of; (3) cow milk, (4) vegetables and fruits, (5) meat, and (6) standing on
contaminated ground. Real-time meteorology was used in all dose calculations
for gaseous effluents.

Lines 3 and 4 present the maximum plume exposure at or beyond the site
boundary. The notation of "air dose" is interpreted to mean that these doses are



not to an individual, but are considered to be the maximum doses that would
have occurred at or beyond the site boundary. The table presents the distance
in meters to the location in the affected sector (compass point) where the
theoretical maximum plume exposures occumred. The calculated maximum
plume exposures were 2.96E-5 mrad and 1.51E-4 mrad for gamma and beta,
respectively.

The maximum organ dose due to the release of iodines, particulates and fritium
from TMI-1 in 2000 was 1.61E-2 mrem to the thyroid of an infant residing 2150
2000 meters from the site in the NNE sector (line 5). This dose again reflects
the maximum exposed organ for the appropriate age group.

Liquid and Gaseous (Population)

Lines 6 - 9 present the person-rem doses resulting from 2000 TMI-1 liquid and
gaseous effluents. These doses were summed over all pathways and the
affected populations. The person-rem doses from liquid effluents were based
upon the population encompassed within the region from the TMI-1 outfall
extending down to the Chesapeake Bay (approximately 5,000,000 people). The
person-rem doses from gaseous effluents were based upon the 1980 population
and considered the population out to a distance of 50 miles around TMI
(approximately 2,200,000 people). Population doses were summed over all
distances and sectors to give an aggregate dose.

The calculated maximum whole body dose to the affected population from
TMI-1 liquid effluents was 2.34EQ person-rem. The maximum critical organ
population dose from liquid effluents was 2.34EQ person-rem to the liver. TMI-1
gaseous effluents resulted in a whole body population dose of 1.83E-1
person-rem and a maximum critical organ population dose of 2.82E-1
person-rem to the thyroid.

For 2000, TMI-1 liquid and gaseous effluents resulted in maximum hypothetical
doses that were a smalll fraction of the quarterly and yearly ODCM dose limits.



TMI-1

SUMMARY OF MAXIMUM INDIVIDUAL DOSES FOR TMI-1 FROM

January 1, 2000 through December 31, 2000

Estimated Location % of
Applicable Dose Age Dist Dir ODCM ODCM Dose
Effluent Organ (mrem) Group (m) (toward) Dose Limit Limit (mrem)
Quarter  Annual Quarter Annual
(1) Liquid Total Body 3.57E-2 Adult Receptor 1 2.38E0 1.19E0 1.5 3
(2) Liquid Liver 5.18E-2 Teen Receptor 1 1.04E0 5.18E-1 5 10
(3) Noble Gas Air Dose 2.96E-5 -— 610 SSE 5.92E-4 2.96E-4 5 10
(gamma-mrad)
(4) Noble Gas Air Dose 1.51E-4 - 610 SSE 1.51E-3 7.55E-4 10 20
(beta-mrad)
(5) lodine, Tritum | Thyroid 1.61E-2 Infant 2150 NNE 2.15E-1 1.07E-1 7.5 15
& Particulates
SUMMARY OF MAXIMUM POPULATION DOSES FOR TMI-1 FROM
January 1, 2000 through December 31, 2000
Estimated
Applicable Population Dose
Effluent Organ (person-rem)
(6) Liquid Total Body 2.34E0
(7) Liquid Liver 2.34E0
(8) Gaseous Total Body 1.83E-1
(9) Gaseous Thyroid 2.82E-1




TMI-2

The attached table presents the maximum hypothetical doses to an individual and the general
population resulting from 2000 TMI-2 releases of gaseous and liquid effluents. Provided below
is a brief explanation of the table.

A.  Liguid (Individual)

Calculations were performed on the four age groups and eight organs
recommended in Regulatory Guide 1.109. The pathways considered for TMI-2
were the consumption of drinking water and fish and standing on the shoreline
influenced by TMI-2 effluents. The latter two pathways are considered to be the
primary recreational activities associated with the Susquehanna River in the
vicinity of TMI. The "critical receptor” or Receptor 1 was that individual who 1)
consumed Susquehanna River water from the nearest downstream drinking water
supplier (Wrightsville Water Supply), 2) consumed fish residing in the vicinity of
the TMI-2 liquid discharge outfall and 3) occupied an area of shoreline influenced
by the TMI-2 liquid discharge.

For 2000, the calculated maximum whole body (or total body) dose from TMI-2
liquid effluents was 1.27E-3 mrem to an adult (line 1). The maximum organ dose

was 2.01E-3 mrem to the liver of a teen (line 2).

B. Gaseous (Individual)

There were six major pathways considered in the dose calculations for TMI-2
gaseous effluents. These were: (1) plume exposure (2) inhalation, consumption
of. (3) cow milk, (4) vegetables and fruits, (5) meat, and (6) standing on
contaminated ground. Real-time meteorology was used in all dose calculations for
gaseous effluents.

Since there were no noble gases released from TMI-2 during 2000, the gamma and
beta air doses (lines 3 and 4, respectively) were zero.

The maximum organ dose due to the release of particulates and tritium from TMI-

2 in 2000 was 4.56E-5 mrem to the liver, total body, thyroid, kidney, lung and GI
tract of a child residing 2000 meters from the site in the SE sector (line 5).

C. Liquid and Gaseous (Population)

Lines 6 - 9 present the person-rem doses resulting from 2000 TMI-2 liquid and
gaseous effluents. These doses were summed over all pathways and the affected
populations. The person-rem doses from liquid effluents were based upon the
population encompassed within the region from the TMI-2 outfall extending
down to the Chesapeake Bay (approximately 5,000,000 people). The
person-rem doses from gaseous effluents were based upon the 1980 population
and considered the population out to a distance of 50 miles around TMI



(approximately 2,200,000 people). Population doses were summed over all
distances and sectors to give an aggregate dose.

The calculated maximum whole body dose to the affected population from TMI-
2 liquid effluents was 2.59E-4 person-rem. The maximum critical organ
population dose from liquid effluents was 5.30E-4 person-rem to the bone.
TMI-2 gaseous effluents resulted in a whole body population dose of 3.46E-3
person-rem and a maximum critical organ population dose of 3.46E-3
person-rem to the liver, thyroid, kidney, lung and GI tract.

For 2000, TMI-2 liquid and gaseous effluents resulted in maximum hypothetical
doses that were a small fraction of the quarterly and yearly ODCM dose limits.



T™I-2

SUMMARY OF MAXIMUM INDIVIDUAL DOSES FOR TMI-2 FROM

January 1, 2000 through December 31, 2000

Location % of
Estimated Age Dist Dir ODCM Dose ODCM Dose
Effluent Applicable Organ Dose (mrem) Group (m) (toward) Limit Limit (mrem)
Quarter  Annual Quarter Annual
(1) Liquid Total Body 1.27E-3 Aduit Receptor 1 8.47E-2 4 23E-2 1.5 3
(2) Liquid Liver 2.01E-3 Teen Receptor 1 4.02E-2 2.01E-2 5 10
(3) Noble Gas Air Dose 0 -— - -— 0 0 5 10
(gamma-mrad)
(4) Noble Gas Air Dose 0 -— - -— 0 0 10 20
(beta-mrad)
(5) Tritium & Liver, Total Body, 4 56E-5 Child 2000 SE 6.08E-4 3.04E-4 7.5 15
Particulate Thyroid, Kidney, Lung &
Gl Tract

SUMMARY OF MAXIMUM POPULATION DOSES FOR TMI-2 FROM

Effluent

(6) Liquid
(7) Liquid
(8) Gaseous
(9) Gaseous

January 1, 2000 through December 31, 2000

Estimated
Applicable Population Dose

Organ (person-rem)
Total Body 2.59E-4
Bone 5.30E-4
Total Body 3.46E-3
Liver, Thyroid, 3.46E-3

Kidney, Lung & GI Tract
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Assessment of Radiation Doses from Liquid and Gaseous Effluents Releases to
Members of the Public within the TMI Site Boundaries during 2000

The Offsite Dose Calculation Manual requires an assessment of the radiation doses from
radioactive liquid and gaseous effluents to members of the public due to their activities
inside the site boundary during the reporting period. The public did not have unrestricted
access to the TMI site during 2000. Therefore no assessment of this dose is applicable.
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Assessment of Radiation Dose to Most Likely Exposed Real Individual
per 40 CFR 190

Dose calculations were performed to demonstrate compliance with 40 CFR 190 (ODCM
Part IV Section 2.10). Gaseous and liquid effluents released from TMI-1 and TMI-2 in
2000 resulted in maximum individual doses (regardless of age group) of 0.02 mrem to the
thyroid and 0.06 mrem to any other organ including the whole (total) body. The direct
radiation component was determined using the highest quarterly fence-line exposure rate
as measured by an environmental TLD, and subtracting from it, the lowest quarterly
environmental TLD exposure rate.

Based on the maximum exposure rate of 8.5 mR/standard month, a person residing at the
fence-line for 67 hours (shoreline exposure from Reg. Guide 1.109) received an exposure
of 0.78 mR. Based on the lowest exposure rate of 3.2 mR/standard month and converting
it by the same method yielded a background exposure of 0.29 mR. Therefore, the net
exposure from direct radiation from TMINS was 0.49 mR. Combining the direct radiation
exposure (assumed to be equal to dose) with the maximum organ doses from liquid and
gaseous releases, the maximum potential (total) doses were 0.51 mrem to the thyroid and
0.55 mrem to any other organ. Both doses were well below the limits specified in 40 CFR
190.
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Deviation from the ODCM Sampling and Analysis Regime during 2000

There were no deviations from the effluent sampling and analysis regime specified in
the TMI Offsite Dose Calculation Manual during 2000.
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TMI Offsite Dose Calculation Manual, Revision 20
6610-PLN-4200.01

(Revision 20 was issued on
November 8,2000)
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TMI - Unit 1
Radiological Controis Procedure 6610-PLLN-4200.01
Title Revision No.
Offsite Dose Calculation Manual (ODCM) 20
INTRODUCTION

The OFFSITE DOSE CALCULATION MANUAL (ODCM) is a supporting document of the GPUNC Three Mile Island
Nuclear Station (TMINS) Unit 1 and Unit 2 PDMS Technical Specifications and implements TMI radiological effluent
controls. The ODCM contains the controls, bases, and surveillance requirements for liquid and gaseous radiological
effluents. In addition, the ODCM describes the methodology and parameters to be used in the calculation of off-site
doses due to radioactive liquid and gaseous effluents. This document also describes the methodology used for
calculation of the liquid and gaseous effluent monitoring instrumentation alarm/rip set points. Liquid and Gaseous
Radwaste Treaiment System configurations are also included.

The ODCM also is used to define the requirements for the TMINS radiological environmental fag |tonng program
(REMP) and contains a list and graphical description of the specific sample locations used i

The ODCM is maintained at the Three Mile Island (TMI) site for use as a reference guj nd
accepted methodologies and calculations. Changes in the calculation methods or
into the ODCM to ensure the ODCM represents the present methodology in all a
changes to the ODCM will be implemented in accordance with the TMI-1 and T

ng decument of
ra rs will be incorporated
lo YBas. GPUNC initiated
8 Technical Specifications.

The ODCM follows the methodology and models suggesied by NUREG-0133)\and Regulatory Guide 1.108,

Revision 1 for calculation of off-site doses due to plant effluent releases. Simplifyfhg assumptions have been applied
in this manual where applicable to provide a more workable document for implementation of the Radiological
Effluent Controls requirements.

GPUN implements the TMi Radiological Effluent Controls P
Radioactive Effluent Release Report) requirements by usg
releases and to update cumulative effluent doses.

O
S
&

pgram Regulatory Guide 1.21, Revision 1 (Annual
3 compfuterized system used to detemmine TMI effluent
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10  DEFINITIONS '

The following terms are defined for uniform interpretation of these controls and surveillances.

1.1 Reactor Operating Conditions

1.1.1

1.1.2

113

116

Cold Shutdown

The reactor is in the cold shutdown condition when it is subcritical by at least one percent
delta k/k and Tavg is no more than 200°F. Pressure is defined by Technical

. Specification 3.1.2.

Hot Shutdown Q
The reactor is in the hot shutdown condition when it is subcgificgl by arfeast one percent
delta k/’k and Tavg is at or greater than 525°F.

Reactor Critical

. The reactor is critical when the neutron chain re%self—sustaining and Keff= 1.0,

Hot Standby

The reactor is in the hot standby con€itida when all of the following conditions exist:

a. Tavg is greater th%ﬁ,
b. The reactor i

c. Indicatgd\qeutrolTPower on the power rénge channels is less than two
perci f rialed power. Rated power is defined in Technical Specification
Dgfinition 1.

Power Opération

The fegetor isH) a power operating condition when the indicated neutron power is above

t € of rated power as indicated on the power range channels. Rated power is
defin echnical Specification Definition 1.1.
Refueling Shutdown

The reactor is in the refueling shutdown condition when, even with all rods removed, the
reactor would be subcritical by at least one percent delta k/k and the coolant temperature
at the decay heat removal pump suction is no more than 140°F. Pressure is defined by
Technical Specification 3.1.2. A refueling shutdown refers to a shutdown to replace or
rearrange all or a portion of the fuel assemblies and/or control rods.

Refueling Operation

An operation involving a change in core geometry by manipulation of fuel or controt rods
when the reactor vessel head is removed.

15
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1.1.8 Refueling Interval
Time between normal refuelings of the reactor. This is defined as once per 24 months.
119 Startup

The reactor shall be considered in the startup mode when the shutdown margin is
reduced with the intent of going critical.

1.1.10 Tave

Tave is defined as the arithmetic average of the coolant temperatureg in the hot and cold
legs of the loop with the greater number of reactor coolant pumpsfoperating, if such a
distinction of loops ¢an be made.

1.1.11  Healup - Cooldown Mode

The heatup-cooldown mode is the range of reactor perature greater than
200°F and less than 525°F.

Operable

hall be OPERABLE or have OPERABILITY when
nd when all necessary attendant

A system, subsystem, train, component or devic
it is capable of performing its spegified functio
instrumentation, controls, electrical power, ggoling al water, lubrication or other auxiliary
equipment that are required for the syste; ystém, frain, component, or device to perform its
function(s) are also capable of performing Wéir rélated support function(s).

Instrument Channel

An instrument channel is the ination of sensor, wires, amplifiers, and output devices which are
connected for the purposgt¥ measying the value of a process varnable for the purpose of
observation, control, an tion. An insirument channel may be either analog or digital.

Instrumentation S ance
1.4.1 Chén [:]

AC EL TEST shall be the injection of a simulated signal into the channel as close to
the sensor as practical to verify OPERABILITY, including alarm and/or trip functions.

14.2 Channel Check

A CHANNEL CHECK shall be the qualitative assessment of channe! behavior during
operation by observation. This determination shail include, where possible, comparison of
the channe! indication and/or status with other indications and/or status derived from
independent instrumentation channels measuring the same parameter.
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1.5

1.6

1.7

1.8

1.9

143 Source Check

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

144 Channel Calibration

An instrument CHANNEL CALIBRATION is a test, and adjustment (f necessary), to
establish that the channel output responds with acceptable range and accuracy to known
values of the parameter which the channel measures or an accurate simulation of these
values. Calibration shall encompass the entire channel, including equipment actuation,
alamm, or trip and shalf be deemed to include the channel test. :

Dose Equivalent [-131

The DOSE EQUIVALENT |-131 shall be that concentration of I-13{gmidQcusie/gram) which alone
would produce the same thyroid dose as the quantity and isotopic nid¢uref 1-131, |-132, 1-133,
I-134, and !-135 actually present. The thyroid dose conversion 2d for this calculation shall
bhe those listed in Table 1l of TID 14844, "Calculation of Digjénce rs for Power and Test
Reactor Sites”. [Orin Table E-7 of NRC Regulatory Guide®.1QQ, RéVvision 1, October 1977 ]

Offsite Dose Calculation Manual (ODCM)

The OFFSITE DOSE CALCULATION MANU CM) contains the methodology and parameters
used in the calculation of offsite doses resujting from\adioactive gaseous and liguid effluent, in the
calculation of gaseous and liquid efflue Roring“Alarm/Trip Setpoints, and in the conduct of the
Radiological Environmental Monitoring Prosg@m. The ODCM also contains (1) the Radiological
Effluent Contrals, (2) the Radiclogicyl Ertgordiental Monitoring Program and (3) descriptions of the
information that should be includgd R Annual Radiolagical Environmentat Operating and Annual
S|

Radioactive Effluent Release

Gaseous Radwaste Tre nt

The GASEOUS RAVAST, TMENT SYSTEM is the system designed and installed to
reduce radioactive’gasgous effluent by collecting primary coolant system off gases from the primary
elay or holdup for the purpose of reducing the total radioactivity prior to
nt.

Ventilation Exhad Treatment System

A VENTILATION EXHAUST TREATMENT SYSTEM is any system designed and installed to reduce
gaseous radioiodine or radioactive material In particulate form in effluent by passing ventilation or
vent exhaust gases through charcoal absorbers and/or HEPA filters for the purpose of removing
iodine or particulates from the gaseous exhaust system prior to the release to the environment.
Engineered Safety Feature (ESF) atmospheric cleanup systems are not considered to be
VENTILATION EXHAUST TREATMENT SYSTEMS.

Purge - Purging

PURGE or PURGING is the controlled process of discharging air or gas from a confinement o
maintain temperature, pressure, humidity, concentration or other operating conditions in such a
manner that replacement air or gas is required to purify the confinement.
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1.10 Venting
VENTING is the controlled process of discharging air as gas from a confinsment to maintain
temperature, pressure, humidity, concentration ar other operating conditions in such a manner that
replacement air or gas is not provided. Vent used in system name does not imply a VENTING
process.

111 Member(s) of the Public
MEMBER(S) OF THE PUBLIC shall include all persons who are not occupationally associated with
the ptant. This category does not include employees of the GPU System, GPU contractors or
vendors. Also excluded from this category are persons who enter the site to ice equipment or to
make deliveries. 6

112  Site Boundary
The SITE BOUNDARY used as the basis for the limits on the rele f g3€ous effluents is as
defined in Section 2.1.2.2 and shown on Figure 2.1-3 ofthe T . This boundary fine
includes portions of the Susquehanna River surface betwegif'the eagl,bank of the river and Three
Mile Island and between Three Mile Island and Shelley Isi4n
The SITE BOUNDARY used as the basis for the limits on the rélease of liquid effluents is as shown
in Figure 1.1 in Part { of this ODCM.

1.13  Frequency Notation

. correspond to the intervals defned |

The FREQUENCY NOTATION specifie rformance of Surveillance Requirements shall
A!I Surveillance Reguirements shall be performed

within the specified time interval mum allowable extension not to exceed 25% of the
surveillance interval. The 25% ipplies to all frequency intervals with the exception of "F."
No extension is allowed for| desngnated "F."

/%/
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Table 1-1
Frequency Notation
Notation Frequency
s Shiftly (once per 12 hours)
D Daily (once per 24 hours)
w Weekly (oncé per 7 days)
M Monthly (once per 31 days
Q Quarterly (once per 9 day@
S/A Semi-Annually ( peN2#4 days)
R Refueling IptervaNonce per 24 months)
P S/U Prior to edchgeactaf startup, if not done during the
previous%;!a%/
P mpleted prior to each release
N/A (NA) applicable

E ‘%@nce per 18 months
F O Not to exceed 24 months

Section 1.13 establishes the limit for whi%e fied fime interval for Surveillance Requirements may be

Bases

extended. It permits an allowable extgnsitT of the normal surveillance interval to facilitate survelllance scheduling
and consideration of plant operatin
transient conditions or other ongging s
accommodate the length of a

nditi hat may not be suitable for conducting the surveillance; e.g.,
lance or maintenance activities. [t also provides flexibility o

cycle fAr surveillances that are specifled to be performed at least once each
REFUELING INTERVAL. 1 iMgnded that this provision be used repeatedly as a convenience to extend
surveillance intervals beyond tha\ gpecified for surveillances that are not performed once each REFUELING
INTERVAL. Likewise, it is not thefintent that REFUELING INTERVAL surveillances be performed during power
operation unless it is consistent with safe plant operation. The limitafion of Section 1.13 Is based on engineering
judgement and the recognition that the most probable result of any paricular surveillance being performed is the
verification of conformance with the Surveillance Requirements. This provision is sufficient to ensure that the

reliability ensured through susveillance acftivities is not significantly degraded beyond that obtained from the specified
surveillance interval. .
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FIGURE 1.1
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20 CONTROLS AND BASES

2.1 Radioactive Effluent Instrumentation

211

Radioactive Liquid Effluent Instrumentation

CONTROL:

The radicactive liquid effluent monitoring instrumentation channels shown in Table 2.1-1
shall be OPERABLE with their alarm/trip setpoints set to ensure that the fimits of
Control 2.2.1.1 are not exceeded. The alammd/trip setpoints of these channels shall be

APPLICABILITY: At alltimes*

determined in accordance with the OFFSITE DOSE CALCULATI(@NUAL (ODCM).

ACTION:

a.

entation channel alarmrip
bove control, immediately
uent monitored by the affected

With a radioactive liquid effluent monit
setpoint less conservative than requj
suspend the release of radioactive liqu
channel or declare the channel inoperably

d by

b.With less than the mini number of radioactive liquid effiuent monitoring
instrumentation chann ERABLE, take the ACTION shown in

Table 2.1-1. Exent bgst effo return the instrumentation to OPERABLE
status within 30 d if Unsuccessful, explain in the next Annual Effluent
" :

Release Repo e inoperability was not comected in a timely manner.
* , and RM-L8, operability is not required when
is es are positively controlled through the closure of
L-V257.

For RM-L12 and associated IWTS/IWFS flow interiocks,

For FT-146, operability is not required when discharges are

d
% operability is not required when discharges are positively '
‘\b controlled through the closure of IM-V72, 75 and IW-V280, 281.

BASES

positively controlled through the closure of WDL-V257, IW-V72,
75 and |W-V280, 281. '

The radioactive liquid effluent instrumentation is provided 1o monitor and control, as
applicable, the releases of radioactive materials in liquid effluent during actual or potential
releases. The alamtrip setpoints for these instruments shall be calculated in accordance
with NRC approved methods in the ODCM to ensure that the alarmArip will occur prior to
exceeding ten times the effluent concentrations of 10 CFR Part 20.
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ACTION 18

ACTION 20

ACTION 21

Table 2.1-1
Radioactive Liquid Effluent Instrumentation
Minimum
Channels
Instrument Operable ACTION
Gross Radioactivity Monitors

Providing Automatic Termination
of Release

a. Unit 1 Liquid Radwaste Effluent 1
Line (RM-L8)
b. IWTS/IWFS Discharge Line (RM-L12) 1 20

Flow Rate Measurement Devices

a. Unit 1 Liquid Radwaste Effluent 21
Line (FT-84)
b. Station Effiuent Discharge 1 21
FT-146) %’ |
Table ion

With the number of channels OPERA4
requirement, effluent releases may ¢

€98 ghan required by the Minimum Channels OPERABLE
2, Provided that prior to initiating a release:

1. At least two indep t samples are analyzed in accordance with Surveillances
321.1.1and 3.21. %2 axgk

2, At least twg tectically qualified members of the Unit staff independently verify the
- release cal ons and verify the discharge valve lineup.

3, Di Opepttions and Maintenance TMI shall approve each release.

Othemjge, suspend release of radioactive effluents via this pathway.

With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE
requirament, effluent releases via this pathway may commence or continue provided that grab
samples are collected and analyzed for gross radioactivity (beta or gamma) at a limit of detection of
at least 1x107 microcuries/ml, prior to initiating a release and at least once per 12 hours during
release.

With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE
requirement, radioactive effluent releases via this pathway may continue, provided the flow rate is
estimated at least once per 4 hours during actual releases. Pump curves. may be used to estimate
flow.
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212

Radioactive Gaseous Process and Effluent Monitoring Instrumentation
CONTROL:

The radioactive gaseous process and effluent monitoring instrumentation channels shown
in Table 2.1-2 shall be OPERABLE with their alarm#rip setpoints set to ensure that the
limits of Control 2.2.2.1 are not exceeded. The alanmi/trip setpoints of these channels
shall be determined in accordance with the OFFSITE DOSE CALCULATION MANUAL
(ODCM).

APPLICABILITY: As shown in Table 2.1-2.

- ACTION:

a. With a radioactive gaseous process or effluent gloQj c@strumentation
channel alarmvtrip setpoint less canservativeghadeuired by the above
control, immediately suspend the release of ragjoalyfe effluent monitored by
the affected channel or declare the cha le.

b, With less than the minimum numbef oisadigattive gaseous process or
. effluent monitoring instrumentation chanrfs OPERABLE, take the ACTION
shown in Table 2.1-2. Exert best efforts To return the instrumentation to
OPERABLE status within 34 days and, if unsuccessful, explain in the next
Annual Effluent Relea short why the inoperability was not corrected in a
timely manner.

BASES

The radioactive gaseoys instrumentation is provided to monitor and control, as
applicable, the releasGs'of Madidactive materials in gaseous effluent during actual or
potential releases. \hizalarmarip setpoints for these instruments shall be calculated in

accordance wiprNRC a
that the anhu es are within the limits specified In 10 CFR 20.1301.

The lo e cortienser offgas noble gas activity monitors also provide data for
detepinatiomNgf steam generator primary to secondary leakage rate. Channel operability
i are based on an ASLB Order No. LBP-84-47 dated October 31, 1984, and
0 NRC 1405 (1984).
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Table 2.1-2
Radioactive Gaseous Process and Effluent Monitoring Instrumentation
MINIMUM
' CHANNELS
INSTRUMENT OPERABLE APPLICABILITY ACTION

Waste Gas Holdup System
a. Noble Gas Activity Monitor A7) . ) 1 : ok 25
b.  Effluent System Flow Ra asurlyg Device (FT-123) 1 et 26
Waste Gas Holdup System Explosive Ga @ System
a. Hydrogen Monitor ’ z 2 b 30
b. Oxygen Monitor O 2 ** 30
Containment Purge Monitoring System
a. Noble Gas Activity Monitor (RM-A9) \} 1 # 27
b. lodine Sampler (RM-A9) | 1 # 31
c. Particulate Sampler (RM-A9) 1 \2\ # 31
d. Effluent System Flow Rate Measuring Device (FR-148) 1 # 26

# 26

e. Sampler Flow Rate Monitor 1 &
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Table 2.1-2 (Cont'd)
Radioactive Gaseous Process and Effluent Monitoring Instrumentation
MINIMUM
CHANNELS
INSTRUMENT - OPERABLE APPLICABILITY ACTION
Condenser Vent System
a. Low Range Noble Gas Actigfty Monitor (RM-ASLo and 2 #Ht 32
Suitabte Equivalent)

NOTE (1): For-one of the channels, an ope@ 1 may be defined for purposes of this control and 3.1.2.1 only as a suitable equivalent monitoring
system capable of being placed in segvi in one hour. A suitable equivalent system shall include instrumentation with comparable sensitivity

and response time to the RM-A5Lo itgringAannel. When the equivalent monitoring system is in service, indication will be continuously
available to the operator, either through indicatj alam in the Control Room or through communication with a designated individual

continuously observing local indication. :

<

0
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Revision 20
Table 2.1-2 (Cont'd)
Radioactive Gaseous Process and Efﬂuént Monitoring Instrumentation
MINIMUM
CHANNELS
INSTRUMENT OPERABLE APPLICABILITY ACTION
5. Auxiliary and Fuel Handling Building Ventilation System
a. Noble Gas Activity Monitor, 8) or (RM-Ad and

RM-A6) 1 * 27
b. lodine Samptes (RM-A8) or (RM-4@ and RM-A8) 1 * 31
c. Particulate Sampler (RM-A8) or A&A? RM-A8) 1 * 31
d. Effluent System Flow Rate Measuring Device; -149 1 * 26

and FR-150)
€. Sampler Flow Rate Monitor O

1 * 26
6. Fuel Handling Building ESF Air Treatment System (?}\ .

a. Noble Gas Activity Monitor (RM-A14 or Suitable
Equivalent) 1 st 27,33
b. lodine Cartridge N/A® e 31,33
c.  Particulate Filter ' N/A@ s 31,33
d. Effluent System Flow (UR-1104A/B) 1 b 26, 33
e. Sampler Flow Rate Monitor 1 & e 26, 33
NOTE 2: No ilpstrumentation channel is provided. However, for determining operability, the equimemed must be installed and functional or the ACTION
applies.
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Table 2.1-2 (Cont'd)
Radioactive Gaseous Process and Effluent Monitoring Instrumentation
MINIMUM

‘ CHANNELS
INSTRUMENT OPERABLE

Chemical Cleaning Building Ventilation System

a. Noble Gas Activity Monitor, RM-I-18) 1®
b. lodine Sampler (ALC RM-i#6) 1®
N3

c. Particulate Sampler (ALC RM 1
Waste Handling and Packaging Facility Verﬁgg} m
a. Particulate Sampler (WWHP-RIT-1) 1
Respirator and Laundry Maintenance Facility Ventilatioro |
System (?
a. Particulate Sampler (RLM-RM-1) ‘ \}\1
NOTE 3: Channel only required when liquid radwaste is moved or processed witlﬂ?}\dmy.

27

APPLICABILITY

6610-PLLN-4200.01
Revision 20

31

31

31

31




Number

TMI - Unit 1
Radiological Controls Pracedure 6610-PLN-4200.01

Title

Revision No.

Offsite Dose Calculation Manual (ODCM) 20

ACTION 25

ACTION 26

ACTION 27

ACTION 30

*
e
ke

Table 2.1-2
Table Notation

At all times.

During waste gas holdup system operation.

Operability is not required when discharges are positively controlled through the closure of
WDG-V47 and where RM-A8 (or RM-A4 and RM-A6), FT-148, and FT-150 are operable.

*=*  During Fuel Handling Building ESF Air Treatment System Cperation.
# At alt times during containment purging.
## At all times when condenser vacuum is established.
### During operation of the ventilation system.

With the number of channels OPERABLE less than required by the Mini nels OPERABLE
requirement, the contents of the tank may be released to the environnyént providetl that prior to
initiating the release:

1. At least two independent samples of the tank's cont alyzed in accordance with

Table 3.2-2, ltem A, and

2. At least two technically qualified members of the Unity#ff independently verify the
release rate calculations and verify the discharge valve lineup.

3. The Director Operations & MaintenggceliMI, shall approve each release.
Otherwise, suspend release of active’effluent via this pathway.
With the number of channels OPERXBUR ledghan required by the Minimum Channels OPERABLE
requirement, effluent releases via { % ay may continue provided the flow rate is estimated at
least once per 4 hours.
PE
ia thi

With the number of chan LE less than required by the Minimum Channels OPERABLE
requirement, effluent rel¢as is pathway may continue provided grab samples are taken at

- least once per 12 hgurs and thg initial samples are analyzed for gross activity (gamma scan) within

24 hours after the £hgnnel been declared inoperable. If RM-A9 is declared inoperable, see also
Technical Spegiicatio .1, Table 3-5.1, tem C.3 1.

mber of channels OPERABLE less than required by the Minimum Channels
LE requirement, a grab sample shall be collected and analyzed for the
inoperable gas channel(s) at least once per 24 hours. With both channels inoperable, a
grab sample shall be collected and analyzed for the inoperable gas channel(s):

(a) at least once per 4 hours during degassing operations.

(9) at least once. per 24 hours during other operations (e.g. Feed and Bleed).
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ACTION 31

ACTION 32

ACTION 33

Table 2.1-2

2. If the inoperable gas channel(s) is not restored to service within 14 days, a special report
shall be submifted to the Regional Administrator of the NRC Region | Office and a copy to
the Director, Office of Inspection and Enforcement within 30 days of declaring the
channel(s) inoperable. The report shall describe (a) the cause of the monitor inoperability,
() action being taken to restore the instrument to service, and (c) action o be taken to
preveni recurrence.

With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE
requirement, effluent releases via this pathway may continue provided that within four hours after
the channel has been declared inoperable, samples are continuously coliected with auxiliary
sampling equipment. \

With the number of channels OPERABLE less than required by the Mjpfimum nels OPERABLE
requirement, effluent releases via this pathway may continue for up,t s, provided that one
OPERABLE channel remains in service oris placed in service withilng h After 28 days, or if
one OPERABLE channel does not remain in service or is in service within 1 hour,
the provisions of Technical Specification 3.0.1 apply, thi ntrol were a Tech Spec
Limiting Condition for Operation.

With the number of channels OPERABLE less than required by’the Minimum Channels OPERABLE
requirement, either restore the inoperable channegto OPERABLE status within 7 days, or prepare
and submit a special report within 30 days oufjinirlg the action(s) taken, the cause of the
inoperability, and plans and schedule for restoring ystem to OPERABLE status.

2
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2.2 Radioactive Effluent Controls
221 Liquid Effluent Controls
2211 Liquid Effluent Concentration

CONTROL:
The concentration of radioactive material released at anytime from the unit to
unrestricted areas shall be ilimited to ten times the concentrations specified in
10 CFR Part 20.1001-20.2401, Appendix B, Table 2, Column 2 for
radionuclides other than dissolved or entrained noble gasgs. For dissolved or
entrained noble gases, the concentration shall be lim x 10 uCifce
total activity.
APPLICABILITY: Afalltimes
ACTION:
With the concentration of radioactive m¥erial released from the unit to
unrestricted areas exceeding the above [fits, immediately restore
concentrations within the above limits.

BASES

This control is pro ensure that the concentration of radioactive
materials releagad iquid waste effluent from the unit to unrestricted areas

will be less thé tindés the concentration levels specified in 10 CFR Part
20,1001~ bpendix B, Table 2. This limitation provides additionat
assura effevels of radioactive materials in bodies of water outside
the sitdNvillot result in exposures with (1) the Section I1.A design objectives

0 CFR Part 20.1301 to the population. The concentration fimit for

es is based upon the assumption the Xe-135 is the controlling
dicisotope and its MPC in air (submersion) was convetted to an equivalent

C niration in water using the methods described in Intemational -
ommission on Radiological Protection (ICRP) Publication 2.

2.2.41. Ligquid Effluent Dose
CONTROL
The dose or dose commitment to a MEMBER OF THE PUBLIC from
radioactive materials in liquid effluents released from the unit to the SITE
BOUNDARY shall be fimited:

a. During any calendar quarter to less than or egual to 1.5 mrem to
ihe total body and to less than or equal to 5 mrem to any organ.

b. During any calendar year to less than or equal o 3 mrem to the
' fotal body and to less than or equal to 10 mrem to any organ.
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APPLICABILITY: At alltimes
ACTION:

a. With the calculated dose from the release of radioactive materials
in liquid effluents exceeding any of the above limits, prepare and
submit to the NRC Region | Administrator within 30 days, a
Special Report which identifies the cause(s) for exceeding the
limit(s) and defines the corrective actions to be taken to reduce
the releases of radioactive materials in liquid effluents during the
remainder of the current calendar quarter and during the
subsequent 3 calendar quarters so that thg.gumulative dose or
dose commitment to any individual from
these four calendar quarters is within
and 10 mrem to any organ. This * Rep
include (1) the result of radiologigal 2g@lyses of the drinking water
source, and (2) the radiological’irdhact Wf finished drinking water
supplies with regard to the of 40 CFR 141, Safe
Drinking Water Act.

BASES

This control and associated{action is provided to implement the requirements

of Sections H.A, IILA, IY.A of Appendix |, 10 CFR Part 50. The Control

implements the guides set in Section ILA of Appendix |. The ACTION

statements provid :@ requiréd operating flexibllity and at the same time

implement the guldhg/AETTerih in Section IV.A of Appendix | to assure that the
3 dynaterial in liquid effluents will be kept “as low as is

guides of Appendix I is to be shown by calculational procedures
d on models and data such that the actual exposure of a MEMBER OF

E PUBLIC through appropriate pathways is unfikely to be substantially
underestimated. The equations specified in the ODCM for calculating the
doses due to the actual reléase rates of radioactive materials in liquid
effluents are consistent with the methodology provided in Regulatory Guide
1.109, "Calculation of Annual Doses to Man from Routine Releases of
Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR Part
50, Appendix |," Revision 1, October, 1977, and Regulatory Guide 1.113,
"Estimating Aquatic Dispersion of Effluents from Accidental and Routine
Reactor Releases for the Purpose of Implementing Appendix ," April, 1977.
NUREG-0133 provides methods for dose calculations consistent with
Regulatory Guides 1.109 and 1.113,
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2213

Liquid Radwaste Treatment System

CONTROL:

The appropriate portions of the liquid radwaste treatment system shall be
used fo reduce the radioactive materials in liquid wastes prior to their
discharge when the projected doses due to the quid effluent from the unit to
unrestricted areas would exceed 0.06 mrem to the total body or 0.2 mrem to
any organ in any calendar month.

APPLICABILITY: At alltimes
ACTION:

a. ~ With radioactive liquid waste being@@vithout treatment

and in excess of the above limitg p: e and submit to the NRC
Region | Administrator within 3 pecial Report which
includes the following info

1. Explanatioft oNyhy [iquid radwaste was being
discharged withdyf treatment, identiflcation of any
incperable equipment or subsystems, and the reason
fornoperability,

Actidgie) taken to restore the inoperable equipment
to OMERABLE status, and, .

A summary description of action(s) taken to prevent a

O

recurrence.
BASE
T irement that the appropriate portions of this system be used, when
spe , provides assurance that the releases of radloactive materials in

iquid effluents will be kept as low as is reasonably achievable. This control
ments the requirements of 10 CFR Part 50.36a, General Design

riterion 60 of Appendix A to 10 CFR Part 50 and the design objective given
in Section I1.D of Appendix | to 10 CFR Part 50. The intent of Section 11.D. is
to reduce effluents to as low as is reasonably achievable in a cost effective
manner. This control satisfies this intent by establishing a dose limit which is
a small fraction (25%) of Seclion 11.A of Appendix |, 10 CFR Part 50 dose
requirements. This margin, a factor of 4, constitutes a reasonable reduction.
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2214 Liquid Holdup Tanks
CONTROL
The quantity of radioactive material contained in each of the following tanks
shall be limited to less than or equal to 10 curies, excluding tritium and
dissolved or entrained noble gases.

a. Outside temporary tank

APPLICABILITY: At all times,

ACTION: Q

a. With the quantity of radioactive mgjé€ria in of the above listed
tanks exceeding the above limit dmniately suspend all
additions of radicactive material izhe Yk and within 48 hours
reduce the tank contents to limit,

BASES

Restricting the quantity of radioactive material contained in the specified tanks
provides assurance that inhe event of an uncontrolled release of the tanks'
contents, the resulting ntrations would be less than the limits of 10 CFR
Part 20.1001-20-20.2401, Apdgndix B, Table 2, Column 2, at the nearest
potable water supg .@r d the fearest surface water supply in an unrestricted
area,

222 Gaseous Effluent Con IO

2221 Gaseo uent Dose Rate

C L

he dose rate due to radioactive materials released in gaseous effluent from
thy’site shall be limited to the following:

a. For noble gases: less than or equal to $00 mrem/yr to the total
body and less than or equal 1o 3000 mrem/yr to the skin, and

b, For 1-131, I-133, tritium and all radionuclides in particulate form
with half lives greater than 8 days: less than or equal to 1500
mrem/yr to any organ.

APPLICABILITY: At all times.
ACTION:

With the release rate(s) exceeding the above limits, immediately decrease the
release rate to comply with the above limit(s).
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2222

BASES

The control provides reasonable assurance that the annual dose at the SITE
BOUNDARY from gaseous effluent from all units on the site will be within the
annual dose limits of 10 CFR Part 20 for unrestricted areas while providing
sufficient operational fiexibility In establishing effluent monitor setpoints.
These gaseous release rates provide reasonable assurance that radioactive
material discharged in gaseous effluent will not result in the exposure of a
MEMBER OF THE PUBLIC in an unrestricted area, either within or outside
the SITE BOUNDARY, 1o annual average concentrations exceeding the
values specified in Appendix B, Table 2 of 10 CFR Part 20. For MEMBERS
OF THE PUBLIC who may at times be within the SITE BOUNDARY, the
occupancy of the MEMBER OF THE PUBLIC will be gl

sompensate for any increase in the atmospheric d \
the exclusion area boundary. The specified rel
times, the corresponding gamma and beta d

above background to a
UNDARY to [ess than
than or equal to 3000
mrem/year to the skin. These releasgarate Wits also resirict, at all times, the
corresponding thyroid dose rate ab ackgdound to a child via the
inhalation pathway to less than or equal 500 mrem/year (NUREG 0133).

Gaseous Effluents Dose-Ngble Gases
CONTROL:

The air dose due Ses ‘released in gaseous effluents from the unit
to areas at am e SITE BOUNDARY shall be limited to the following:

ny calendar quarter: less than or equal to  mrad for

a.
gamma radiation and {ess than or equal to 10 mrad for beta
jation and,

radiation.

b.% During any calendar year: less than or equal to 10 mrad for
/g/ gamma radiation and less than or equal to 20 mrad for beta

APPLICABILITY: At all times.
ACTION:

a. With the calculated air dose from radioactive noble gases in
gaseous effluents exceeding any of the above limits, prepare and
submit to the NRC Region | Administrator within 30 days, a
Special Report which identifies the cause(s) for exceeding the
limit(s) and defines the corrective actions that have been taken to
reduce the releases and the proposed corrective actions to be
taken to assure that subsequent releases will be in compliance
with the abovs limits. '
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2223

BASES

This control applies to the release of radioactive materials in gaseous
effluents from TMI-1.

This control and associated action is provided to implement the requirements
of Section I1.B, Il1.A and IV.A of Appendix |, 10 CFR Part 50. The Control
implements the guides set forth in Section l1.B of Appendix |. The ACTION
statements provide the required operating flexibility and at the same time
implement the guides set forth in Section |V.A of Appendix | to assure that the
releases of radioactive material in gaseous effluents will be kept "as low as is
reasonably achievable." The Surveillance Requirements implement the
requirements in Section lIl.A of Appendix{ that confofnande with the guides
of Appendix | be shown by calculational procedur gn models and
data such that the actual exposure of a MEMB PUBLIC through
the appropriate pathways is unlikely to be su
dose calculation methodology and paramet
calcutating the doses due to the actual as of radioactive noble
he methodology provided in

gases in gaseous effluents are consigient
Regulatory Guide 1.109, "Calculati Annugii Doses o Man from Routine

Release of Reactor Effluents for the Pur, of Evalualing Compliance with
10 CFR Part 50, Appendix I,” Revisicn 1#O0ctober 1977 and Regulatory
Guide 1.111, "Methods for Estimating Atmospheric Transport and Dispersion
of Gaseous Effluents in Rodine Releases from Light-Water Cooled
Reactors,” Revision 1, July™™Q77. The ODCM equations provided for
determining the air, at ald beyond the SITE BOUNDARY are based
upon the historic tmospheric conditions. NUREG-0133 provides
methods for ioyations consistent with Regulatory Guides 1.109 and
1.411.

Dose ~dodige-131, lodine-133, Tritium, and Radionuclides In Particulate Form
CON L:

The d¥Se to a MEMBER OF THE PUBLIC from lodine-131, lodine-133,
ijum, and all radionuclides in particutate form with half ives greater than 8
s, in gaseous effluents released from the unit to areas at and beyond the
SITE BOUNDARY shall be limited to the following:

a. During any calendar quarter: less than or equal to 7.5 mrem to
any organ, and

b. During any calendar year: less than or equal to 15 mrem to any
organ. :

APPLICABILITY: At afl times.
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ACTION:

With the calculated dose from the release of lodine-131, fodine-133, Tritium,
and radionuclides In particulate form with half lives greater than 8 days, in
gaseous effluents exceeding any of the above limits, prepare and submit to
the NRC Region | Administrator within 30 days, a Special Report which
identifies the cause(s) for exceeding the limit and defines the corrective
actions that have been taken to reduce the releases and the proposed
corrective actions to be taken to assure that subsequent releases will be in
compliance with the above limits.

BASES
This control applies to the release of radioactive gaseous
effluents from TMI-1.

This control and associated action is provi o i ent the requirements
of Section 11.C, Itl.A and IV.A of Appendi R Part 50. The Controls
are the guides set forth in Section 11.QYof A ix 1. The ACTION statement
provides the required operating fle and Gt the same time implements
the guides set forth in Section IV.A of Apfidix | to assure that the releases
of radioactive materials in gaseous effluénts will be kept "as low as is
reasonably achievable." Tie ODCM calculational methods specified in the
surveillance requiremengs igplement the requirements In Section [IL.A of
Appendix [ that conforman ith the guides of Appendix | be shown by
calculational proc based on models and data such that the actual
exposure of a M THE PUBLIC through appropriate pathways is
unlikely to be gliBManMgily underestimated. The ODCM calculational
methodology m ameters for calculating the doses due to the actual
release ORths’subject materials are consistent with the methodology
egulatory Guide 1.109, "Calculation of Annual Doses to Man
sleases of Reactor Effluents for the Purpose of Evaluating
Cémplieace with 10 CFR Part 50, Appendix [," Revision 1, October, 1977 and
Guide 1.111, "Methods for Estimating Atmospheric Transport and
ion of Gaseous Effluents in Routine Releases from
-Water-Cooled Reactors,” Revision 1, July, 1977. These equations also

'ovide for determining the acfual doses based upon the historical average
atmospheric conditions. The release rate controls for iodine-131, iodine-133,
tritium and radionudides in particulate form with half lives greater than 8 days
are dependent upon the existing radionuclide pathways to man, in areas at
and beyond the SITE BOUNDARY. The pathways that were examined in the
development of these calculations were: 1) individual inhalation of airborne
radionuclides, 2) deposition of radionudiides onto green leafy vegetation with
subsequent consumption by man, 3) deposition onto grassy areas where milk
animals and meat producing animals graze with consumption of the milk and
meat by man, and 4) deposition on the ground with subsequent exposure of
man.

36



Number
TMI - Unit 1
Radiological Controls Procedure 6610-PLN-4200,01
Title . ’ Revision No.
Offsite Dose Calculation Manual (ODCM) 20

2224

Gaseous Radwaste Treatment System
CONTROL

The GASEOUS RADWASTE TREATMENT SYSTEM and the VENTILATION
EXHAUST TREATMENT SYSTEM shall be OPERABLE. The appropriate
portions of the GASEOUS RADWASTE TREATMENT SYSTEM shall be used
to reduce radioaclive materials in the gaseous waste prior to their discharge
when the monthly projected gaseous effluent air doses due to untreated
gaseous effluent releases from the unit would exceed 0.2 mrad for gamma
radiation and 0.4 mrad for beta radiation. The appropriate portions of the
VENTILATION EXHAUST TREATMENT SYSTEM shall be used {o reduce

radioactive materials in gaseous waste prior to their ¢§ ge when the
monthly projected doses due to gaseous effluent [gleg bm the site would
exceed 0.3 mrem to any organ.

APPLICABILITY: Atalltimes.
ACTION:

a. With the GASEOUS RADWAPAE TREATMENT SYSTEM and/or
the VENTILATION EXHAUST TREATMENT SYSTEM inoperable
for more than ggmonth or with gaseous waste being discharged
without tre t and in excess of the above limits, prepare and
submit to the egion | Administrator within 30 days, a
Speci ort wifich includes the following information:

10 dentification of the inoperable equipment or

subsystems and the reason for inoperability,

2. Action(s) taken to restore the inoperable equipment
to OPERABLE status, and

3. A summary description of action(s) taken to prevent a
recurrence,

/%’ses
The use of the GASEOUS RADWASTE TREATMENT SYSTEM and the

VENTILATION EXHAUST TREATMENT SYSTEM ensures that gaseous
effluents are treated as appropriate prior to release to the environment. The
appropriate portions of this system provide reasonable assurance that the
releases of radioactive materials in gaseous effluents will be kept "as low as
is reasonably achievable." This control implements the requirements of 10
CFR Part 50.36a, General Design Criterion 60 of Appendix Ate 10 CFR Part
50, and the design objectives given in Section [.D of Appendix | to 10 CFR
Part 50. The speclfied limits governing the use of appropriate portions of the
systems were specified as a suitable fraction of the gulde set forth in Sections
11.B and 11.C of Appendix |, 10 CFR Part 50, for gaseous effluents.
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2225 Explosive Gas Mixture
CONTROL

The concentration of axygen in the Waste Gas Holdup System shall be
limited to less than or equal to 2% by volume whenever the concentration of

hydrogen in
volume.

the Waste Gas Holdup System is greater than or equal to 4% by

AVAILABILITY: At alttimes.

ACTION:

Whenever the concentration of hydrogen in the
greater than or equal to 4% by volume, and:

a.

BASES:

Based on

9

oldup System is

Wa¥é Gas Holdup System is
an 4% by valume, without
oncentration to within its limit.

The concentration of oxygen in't
greater than 2% by volume,
delay bagin to reduce thefoxyg

The concentration of oxygen ¥ the Waste Gas Holdup Systemis
greater than or equal to 4% by volume, immediately suspend
additions of wate gas to the Waste Gas Holdup System and
without del gin to reduce the oxygen concentration to within
its limit,

xtal data (Reference 1), lower limits of flammability for

el for oxygen is 5% by volume. Therefore, if the

n of either gas is kept below it lower limit, the other gas may be

er amounts without the danger of an explosive mixture.
the concentrations of hydrogen and axygen such that an

mixture does not occur in the waste gas heldup system provides
assurance that the release of radioactive materials will be controlled in

ormance with the requirements of General Design Criterion 60 of

pendix A

to 10 CFR 50.

REFERENCES

{1) Bulletin
Vapors.

503, Bureau of Mines; Limits of Flammability of Gases and
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2226 Waste Gas Decay Tanks

2231

CONTROL.:

The quantity of radioactivity contained in each waste gas decay tank shall be
limited to less than or equal to 8800 curies noble gases (considered as
Xe-133),

APPLICABILITY: At all times."

ACTION:

a. With the quantity of radioactive material i vaste gas decay
tank exceeding the above lmit, immeghaty $end all additions
of radioactive material to the tank ithi€ hours reduce the
tank contents to within the limit,

BASES

tanks contents, the resulting total body
PUBLIC at the nearest exciision area boundary will not exceed 0.5 rem. This
Is consistent with Stan eview Plan 15.7.1, "Waste Gas System Failure."

223 Total Radioactive Effluent Co
Total Dose O

CONT

Tl nual {#hlendar year) dose or dose commitment to any MEMBER OF
T LIC, due to releases of radicactivity and te radiation from uranium

| to 75 mrem.

fuel sources shall be imited to less than or equat to 25 mrem to the total
ody Or any organ except the thyroid, which shall be limited to less than or

APPLICABILITY: At all times.
ACTION:

With the calculated dose from the release of radioaclive materials in liquid or
gaseous effluents exceeding twice the limits of Controis 2.2.1.2.a, 2.2.1.2.b,
2.2.2.2.a,2222b,22.2.3.5, or, 2.2.2.3.b, calculations should be made
including direct radiation contributions from the unit and from outside storage
tanks to detenmine whether the above limits of Control 2.2,3.1 have been
exceeded. If such is the case, prepare and submit to the NRC Region |
Administrator within 30 days, a Special Report which defines the correclive
action to be taken to reduce subsequent reieases to prevent recurrence of
exceeding the above limits and includes the schedule for achieving
conformance with the above limits. This Special Reporl, as defined in
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10 CFR Part 20.2203(b), shall include an analysis which estimates the
radiation exposure (dose) to a MEMBER OF THE PUBLIC from uranium fuel
cycle sources, including all efftuent pathways and direct radiation, for the
calendar year that includes the release(s) covered by this report. It shall also

- describe levels of radiation and concentrations of radioactive material

involved, and the cause of the exposure levels or concentrations, If the
estimated dose(s) exceed the above limits, and if the release condition
resulting in violation of 40 CFR 180 has not already been corrected, the
Special Report shall include a request for a variance in accordance with the
provisions of 40 CFR 190. Submittal of the reportis considered a timely
request, and a variance is granted untll staff action on the request is
complete.

BASES O

This control is provided to meet the dose limijati f 40 CFR Part 190 that
have been incorporated into 10 CFR Part 200301 This control requires
the preparation and submittal of a Speci enever the calculated
doses from plant generated radioactiyé effl and direct radiation exceed
25 mrem o the total body or any ordaMyexcept the thyroid, which shall be
limited to less than or equal to 75 mrem. \g6r sites containing up to 4
reactors, it is highly unlikely that the resuftant dose to a MEMBER OF THE
PUBLIC will exceed the daoge limits of 40 CFR Part 190 if the individual
reactors remain within tyicetthe dose design objectives of Appendix 1, and if
direct radiation doses from actor units and outside storage tanks are -
kept small. The Repoft will describe a course of action that should
result in the limita annual dose to a MEMBER OF THE PUBLIC to
within the 40 P*MLa limits. For the purposes of the Special Report, it
may be assu @ t the dose commitment {0 the member of the public from
other ur: cle sources |s negligible, with the exception that dose
contri s from other nuclear fuel cycle facilities at the same site or within
jjs of must be considered. If the dose to-any member of the public
edto exceed the requirements of 40 CFR Part 190, the Special

a request for a variance (provided the release conditions resulting

rdance with the provisions of 40 CFR Part 190.11 and 10 CFR Part

.2203(b), is considered to be a timely reqiiest and fulfills the requirements
of 40 CFR Part 190 until NRC staff action is completed. The variance only
relates to the limits of 40 CFR Part 190, and daes not apply in any way to the
other requirements for dose limitation of 10 CFR Part 20, as addressed in
Controls 2.2.1.1 and 2.2.2.1. An individual is not considered a MEMBER OF
THE PUBLIC during any peried in which he/she is engaged In carrying out
any operation that is part of the nuclear fuel cycle.

Repbrt
%a on of 40 CFR Pant 190 have not already been cormected), in
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3.0 SURVEILLANCES
3.1 Radioactive Effluent Instrumentation
311 Radioactive Liquid Effluent instrumentation

Surveillance Requirements

31141 Each radioactive liquid effluent monitoring instrumentation channel shall be
demonstrated OPERABLE by performance of the CHANNEL CHECK,
SOURCE CHECK, CHANNEL CALIBRATION, AND CHANNEL TEST

operations during the MODES and at the frequencies fn:wn in Table 3.1-1.
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Table 3.1-1

Radioactive Liquid Effluent Monitoring Instrumentation Surveillance Requirements

CHANNEL SOURCE
INSTRUMENT CHECK CHECK
Radioactivity Monitors Providing Alarm and Automatic
[solation '
a. Unit 1 Liquid Radwaste E ntg Line (RM-L-6) D P

b. IWTS/IWFS Discharge Lin M-L- D P
Fiow Rate Monitors

a. Unit 1 Liquid Radwaste Effluent Un% D(3) N/A

b. Station Effluent Discharge (FT-146) D(3) N/A

.
<

2
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Table 3.1-1
Table Notation

The CHANNEL TEST shall alse demonstrate that automatic isolation of this pathway and control room alarm
annunciation occurs if the following condition exists:

1. Instrument indicates measured levels above the high atarmftrip setpoint. {(Includes - circuit failure)
2. Instrument indicates a down scale failure. (Alarm function only.) (Includes - clrcuit fallure)

3, Instrument controls moved from the operate mode {Alarm function only).

The initial CHANNEL CALIBRATION for radioaclivity measurement instrumenta performed using
one or more of the reference standards certified by the National Bureau of Stgfdagds O™ffsing standards that
have been obtained from suppliers that participated in measurement assurgnceClivities with NBS. These
standards should permit calibrating the system over its Intended range of éndgy measurement range.
For subsequent CHANNEL CALIBRATION, sources that have been re inittal calibration should

be used. (Operating plants may substifute previously established ratioR procedures for this
requirement)

CHANNEL CHECK shall consist of verifying indication of flow during periodé of release. CHANNEL CHECK
shall be made at least once daily on any day on which cosfinuous, periodic, or batch releases are made.

%,
&/O
/%(.
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31.2 Radioactive Gaseous Process and Effluent Monitoring Instrumentation
SURVEILLANCE REQUIREMENTS
3.1.21 Each radioactive gaseous progess or effluent monitoring instrumentation
channel shall be demonstrated OPERABLE by performance of the CHANNEL

CHECK, SOURCE CHECK, CHANNEL CALIBRATION, and CHANNEL -
TEST operations at the frequencles shown in Table 3.1-2.
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Table 3.1-2

Radioactive Gaseous Process and Effluent Monitoring Instrumentation Surveillanice Requirements

CHANNEL  SOURCE CHANNEL

INSTRUMENT CHECK CHECK CALIBRATION TEST

Waste Gas Holdup System

a,

b

b.

Noble Gas Activity Monitor (RM-A7) P P
Effluent System Flow R Suring Device (FT-123) P _ N/A

Waste Gas Holdup System Explosive @Horing System

a.

Hydrogen Monitor D N/A

Oxygen Monitor \?} D N/A

Containment Purge Vent System

d.

e.

Noble Gas Activity Monitor (RM-A9) O D P
lodine Sampler (RM—AS) \% N/A
Particulate Sampler (RM-A9) w N/A
Effluent System Flow Rate Measuring Device (FR-148) (] N/A
Sampler Flow Rate Monitor D J

Condenser Vent System

a.

Equivalent - See Table 2.1-2, Item 4.3)

A
Noble Gas Activity Monitor (RM-A5 and Suitable D rv<<X

45
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Table 3.1-2

Radioactive Gaseous Process and Effluent Monitoring Instrumentation Surveillance Requirements

CHANNEL SOURCE CHANNEL CHANNEL
INSTRUMENT CHECK CHECK CALIBRATION TEST APPLICABILITY

Auxiliary and Fuel Handiing Building Ventilation System

a. Noble Gas Activity Monitor (RM-A8) or (RM-A4 and D M E®) QN b
RM-AS) _

b. ledine Sampler (RM-A8) oR@&M-A4 xnd RM-AG) W N/A N/A N/A *

c. Particulate Sampler (RM-A8) oNRM-AdraRd RM-AG) w N/A N/A - NA *

(FR-149 and FR-150)

d. System Effluent Flow Rate Measurékgsn\l}% D N/A E Q *

e.  Sampler Flow Rate Monitor O D N/A E NA .

Fuel Handling Bullding ESF Alr Treatment System 4

a. Noble Gas Activity Monitor (RM-A14) \F‘ M R(3) Q@) ok

b, System Effluent Flow Rate (UR-1104 A/B) D ' N/A R Q ki
D

c. Sampler Flow Rate Measurement Device \2\ N/A R Q il
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Table 3.1-2
Radioactive Gaseous Process and Effluent Monitoring Instrumentation Surveillance Requirements
CHANNEL SOURCE CHANNEL CHANNEL
INSTRUMENT CHECK CHECK CALIBRATION TEST APPLICABILITY
Chemical Cleaning Building Ventilation System
a. Noble Gas Activity Monitor (ARG RM-1-18) D M E(3) Q) it
b. lodine Sampler (ALC RV w N/A N/A N/A i
c. Particulate Sampler (ALC RM—‘Q)\ w N/A N/A N/A e
Waste Mandling and Packaging Facility Ventitio!
a. Particulate Sampler (\NHP-RIT;1) D W SA W i
Respirator and Laundry Maintenance Ventilation Systemo
a. Particulate Sampler (RLM-RM-1) D W SA w R
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Table 3.1-2
Table Notation

* At all times.

i During waste gas holdup system operation.

ek Operability is not required when discharges are positively controlled through the closure of
WDG-V47, and where RM-A8 (or RM-A4 and RM-AB), FT-149, and FT-150 are operable.

i During Fuel Handling Building ESF Air Treatment System Operation.

# At all times during containment purging. :

#i At all times when condenser vacuum is established,

##  During operation of the ventifation system.

) The CHANNEL TEST shall also demonstrate that automatic isolation of this path Auxiliary and
Fuel Handling Building Ventilation System, the supply venfilation is isolated ang¥conttsleetm alarm
annunciation occurs if the following condition exists:

1. [nstfument indicates measured levels above the high alarm/trio%(l cludes circuit failure).
2. instrument indicates a down scale failure {Alamm function {Incldles circuit failure).
3. [nstrument controls moved from the operate mode (Alarm funcifon only).

2 The CHANNEL TEST shall also demonstrate that contgol tpom alarm annunciation occurs if any of the
following conditions exist:

1 Instrument indicates measured levels a!@’dam‘l setpoint. (includes circuit failure)
2. instrument indicates a down scale udes circuit failure).

3. Instrument controls moved fi e aperate mode.

3 The initial CHANNEL CALIBRARO radioactivity measurement instrumentation shall be performed using
one or more of the referen andardg/certified by the National Bureau of Standards or using standards that
have been obtained from liers tNat participate in measurement assurance-activities with NBS. These
standards should permjkcalibratjpg the system over its intended range of energy and measurement range.
For subsequent CHANNDL, CAUBRATION, sources that have been related to the inifial calibration should
be used. (Operating tsynay substitute previously established calibration procedures for this
requirement.) :

4 The CHANNEL CALIBRATION shall include the use of standard gas samples containing a nominal:
1. One volume percent hydrogen, balance nitrogen, and
2. Four volume percent hydrogen, balance nitrogen.

(5 The CHANNEL CALIBRATION shall include the use of standard gas samples containing a nominat:
1. One volume percent oxygen, balance nifrogen, and »

2. Four volume percent oxygen, balance nitrogen.
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32 Radioactive Effluents
3.2.1 Liquid Effluents
SURVEILLANCE REQUIREMENTS

3211 Cancentration

3.2.1.1.1  The radioactivity content of each batch of radioactive liquid waste
shall be determined prior to release by sampling and analysis in
accordance with Table 3.2-1. The results of pre-release analyses
shall be used with the calculational methods in the ODCM to
assure that the concentration at the poin ase is maintained
within the limits of Control 2.2.1.1.

32.11.2 Post-release analysis of sample sited from batch releases

ith le 3.2-1. The results of

Il be used with the

1o assure that the

se were maintained within the

the previous post-release a j
calculational methods in jMe O
cancentrations at the péinhof re
limits of Control 2.2.1.1.
3.21.1.3 The radioactivjy concentration of liquids discharged from

continuous gele§se points shall be determined by collection and
analysis of s in accordance with Table 3.2-1. The results

of the g sis shdll be used with the calculational methads of the
ODCMMgAsswe that the concentration at the point of release is
. "B edywithin the limits of Control 2.2.1.1.
3212 DoseC 4

3Z2M2. mulative dose contributions from liquid effluents shall be
determined in accordance with the Offsite Dose Calculation

Manual (ODCM) at least once a month.
3.2.1 %ﬁd Waste Treatment

3.2.1.3.1  Doses due to liquid releases shall be projected at least once a
month, in accordance with the ODCM.

3.2.14 Liquid Holdup Tanks

3.2.1.4.1  The quantity of radioactive material contained in each of the
tanks specified in Control 2.2.1.4 shall be determined to be within
the limit by analyzing a representative sample of the tank's

content weekly when radioactive materials are being added to the
tank.
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Table 3.2-1
Radioactive Liquid Waste Sampling and Analysis Program
: ' ! ~ i Lower Limit of
' Sampling ' Minimum Analysis | Type of Activity ¢  Detection (LLD)
Liquid Release Type ' Frequency ! Frequency ' Analysis ¢ (pCiml) (Note a)
A1 Batch Waste Release Tanks (Note d) ' P ! P ! H-3 ! 1x10°
' Each Batch | Each Bateh ! Principal Gamma | 5 x 107
! : ! Emitters (Note f) |
\2\ E E ; 1-131 E 1x10°
1 ) 1 [}
! ' ' Dissolved and :, 1x10*
1 ' ' Entrained Gases |
' ! ‘. (Gamma Emitters) !
1 1 1 ]
P ' Q ! Grossalpha | 1x107
Each Batch ! Composite (Note b) | )
o ' , ' Sr-89,Sr-90 ! 5x10%®
194 O § ; Fe-55 ! 1x10°
T : : !
A.2  Continuous Releases (Note e) | Conti YW ! Principal Gamma | 5 x 107
i (Note o\ i Composite \ Emitters (Note f)
X : (Note ¢) ) ) .
3 ': L1131 X 10°
' \ ' Dissolved and 1x10°
: ' | Entrained Gases
' : | (Gamma Emitters) :
Efontinuous Y » i H-3 E 1x10°
« (Note o) « Composi ‘ .
i :_(Note ¢) /~ \ Gross aipha  1x107
+ Continuous ' Q I sr-89, Sr-90 1 5107
t (Note ¢} i Composite ' :
: i (Note ¢) + Fe-65 i 1x10°
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Table 3.21
Table Notation

The LLD is defined, for purposes of this surveillance, as the sméllest concentration of radioactive

material in a sample that will yield a net count above system background that will be detected with

95% probability with 5% probability of falsely concluding that a blank cbservation represents a "real”

signal.

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

668
LLD = 4.66Sb
EXVx222x10° XY x exp (-1 At)

Where:

LLD is the "a priori* lower limit of detection as defined above rie per unit mass or

volume),

Sy is the standard deviation of the background counting rate or gfthe counting rate of a blank
sample as appropriate (as counts per minute),

E is the counting efficiency (as counts per disi&%n),

V Is the sample size {in units of mass or,

2.22 x 10% is the number of disinteg @ peVinute per microcurie,
Y s the fractional radiochemi ield twifen applicable),

2 Is the radioactive decay copgtantfor the particular radionuclide, and

At is the elapsed tipf betwegr midpoint of sample collection and time of counting.

Typical values ONE, V, Yand At shall be used in the calculation,

It should be rechdgpized that the LLD is defined as an "a priori” (before the fact} limit representing the
capability of a méasurement system and not as an "a posterion” (after the fact} limit for a particular
measurement.

A composite sample is one in which the quantity of liquid sampled is proportional to the quantity of
liquid waste discharged and in which the method of sampling employed results in a specimen which
is representative of the liquids released. )

To be representative of the quantities and concentrations of radioactive materials in liquid effluent,
samples shall be collected continuously in proportion to the rate of flow of the effluent stream. Prior
to analyses, all samples taken for the composite shall be thoroughly mixed in order for the
composite sample to be representative of the effluent release.
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Table 3.21
d. A batch release is the discharge of liquid wastes of a discrete volume. Prior to sampling for

analyses, each batch shall be isolated, and be thoroughly mixed, by a method described in the
ODCM, to assure representative sampling.

€. A continuous release is the discharge of liquid wastes of a non- discrete volume; e.g., from a volume
or system that has an input flow during the continuous release.

f The principal gamma emitters for which the LLD specification applies exclusively are the following
radionuclides: Mn-54, Fe-58, Co-58, Co-60, Zn-65, M0-99, Cs-134, Cs-137, Ce-141, and Ce-144.
This list does not mean that only these nuclides are to be considered. Other gamma peaks that are
‘Identifiable, together with those of the above nuclides, shall also be analyz reported in the
Annual Radioactive Effluent Release Report pursuant fo TS 6.9.4.
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3.22 Gaseous Effluents
SURVEILLANCE REQUIREMENTS
3.2.21 Dose Rates
3.2.2.1.1 The dose rate due to noble gases in gaseous effiluents shall be
determined to be within the limits of Control 2.2.2.1.ain
accordance with the methods and procedures of the ODCM.
3.2.21.2 The dose rate of radioaclive materials, other than noble gases, in
gaseous effluents shall be determined to be within the limits of
Control 2.2.2.1.b in accordance with methe nd procedures of
the ODCM by obtaining representative s¢ SAand performing
analyses in accordance with the sa Q4 nalysis program,
specified in Table 3.2-2.
3.222 Dose, Noble Gas
3.2.2.21 Cumulative dose contri ns fr noble gas effluents for the
current calendar quarter an ent calendar year shall be
determined in accordance with the OFFSITE DOSE
CALCULATION MANUAL (ODCM) monthly.
3223 Dose, lodine-131, lodin€® Tritium, and Radionuclides In Particulate Form
3.2.2.31 Cum contributions from lodine-131, lodine-133,
iR adionuclides in particulate form with half lives
hah 8 days for the curent calendar quarter and current
of year shall be determined in accordance with the
E DOSE CALCULATION MANUAL (ODCM) monthly.
3.2.24 G%W e Treatment
3.2.2%~ Doses due to gaseous releases from the unit shall be projected
monthly in accordance with the ODCM.
3. Explosive Gas Mixture

3.2.25.1 The concentrations of hydrogen and oxygen in the waste gas
holdup system shall be determined to be within the limits of
Control 2.2,2.5 by monitoring the waste gases in the Waste Gas
Holdup System with the hydrogen and exygen monitors covered
in Table 2.1-2 of Control 2.1.2.
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3.226 Waste Gas Decay Tank

3.2.26.1 The concentration of radioactivity contained in the vent header
shall be determined weekly. If the concentration of the vent
header exceeds 10.7 Ci/cc, daily samples shall be taken of each
waste gas decay tank being added to, to determine if the tank(s)
Is less than or equal to 8800 CiAank.
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Table 3.2-2
Radioactive Gaseous Waste Sampling and Analysis Program
i : Minimum : : Lower Limit of
! Sampling : Analysis ! Type of Activity ! Detection (LLD)
Gaseous Release Type ; Frequency ' Frequency Analysis v pCifml) (Note a)
Waste Gas E EachPTank i P E Prir]cipal Gamma E 1x10%
Decay Tank & R : Grab Sample : Each Tank : Emitters (Note g) !
Containment ; P (Note b) i ; H-3 i 5
Purge \20 ! Each Purge Grab : P (N‘gﬁrb)eEaCh ' Principal Gamma E : )’: :84
b N ! Sample ! 9 ' Emifters (Notgl) !
Auxdliary and i ' ; i H-3 i "
Fuel Handling Building \z/:\M (Notsf’:"“’v IZ) Grab ' M ! Principal Gamma E : ; 184
Air Treatment System ') P : ' Emitters (Note g) !
Fuel Handling Building - ng System ¢ M (during ! H-3 ;
ESF Air Treatment System ' fon) ' System y Principal Gamma 1x10°
: agple | Operation) | Emitters (Note g) ¢ 1x10™
Condenser Vacuum i { : i H-3 g 6
M (Note h) ' M H s : 1x10
Pumps Exhaust : i Principal Gamma 4
(Note h) } GrabSample N (Noth) : Emitters (Note) | 1x10
. . L : : i :
Chemical Cleaning Building Air Treatment System ; M (Note 1) : : . H-3 : 1x10°
' Grab Sample + Principal Gamma 1x10*
; | )\) i _Emitters (Noteg) |
Waste Handling and Packaging Facility i See Section | 3 Setﬁw See Ssaction | : See Section |
Air Treatment System l of this table ! of this talffle | of this table l of this table
Respirator and Laundry Maintenance Fagility ' See Section | ’ See Section’| ' See Section | 5 See Section |
Air Treatment System i of this table i ofthistable of this table i of this table
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Radioactive Gaseous Waste Sampling and Analysis Program

6610-PLN-4200.01
Revision 20

: 't Minimum T Lower Limit of
! Sampling ! Analysis ' Type of Aclivity E Detection (LLD)
Gaseous Release Type ! Frequency ! Frequency ! Analysis v (uCi/ml) (Note a)
All Release Types as Listed Above ig\A, B, C and D i I W (Noted) : i
(During System Operation ; C?gg?:?)“s {  Charcoal ! 1-131 E 1x10%
. . : Sample ) ;
] 1 1 i T \
\2\ i Coniwous | W(Noted) | ';;33’;’;‘ (ﬁ‘;‘;t‘;“;? : "
& : {Note f) 3 Particulate : (-131, Others) ;
' 1 Q : '
. ' Continuous 1 Composite | H -1
{(Note f) i Particulate Gross Alpha ' 1x10
'O : Sample : :
: ' i Q : i
: tinuous i Composite 1 g | 11
' ‘@ne f) . Particulate Sr-89, Sr-90 " 1x10
' » : Sample : ,
: [{ o : :
Condenser Vent Stack Continuous lodine ‘ i W(Noted) i
Sampler (Note ) 5 CoMQpuous ! Charcoal | (131 : 1x 1012
) (Note k) i Sample i ' :

56

/%

(o




Number
TMI - Unit 1
Radiological Controls Procedure 6610-PLN~4200.01
Titte Revision No.
Offsite Dose Calculation Manual (ODCM) - 20
Table 3.2-2 .
Table Notation

The LLD is defined, for purposes of this surveillance, as the smallest concentration of radioactive

material in a sample that will yield a net count above system background that will be detected with

95% probability with 5% probability of falsely concluding that a blank observation represents a "real"

signal,

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

b  aess . O

E xVXx222x10° xY xexp (-AAl)

Where:

LLD is the "a priori* lower limit of detection as defined aboyK({as miNgacurie per unit mass or
volume),

S, is the standard deviation of the background counting rate or of the counting rate of a blank
sample as appropriate (as counts per minute),

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

V is the sample size (in units of mass agvoMme),
2.22 x 10° is the number of disi. er minute per microcurie,

Y is the fractional radiochegi

(when applicable),

. is the radijoactive d ngyant for the particular radionuclide, and
At is the elapsed time en midpoint of sample collection and time of counting.
Typical valu N/, Y and At shall be used in the calculation.

it should be recofinized that the LLD is defined as an "a priori" (before the fact) limit representing the
capability of a measurement sysiem and not as an “a posteriori* (after the fact) limit for a particular
measurement.

Sampling and analysis shall also be performed following shutdown, startup, or 8 THERMAL POWER
change exceeding 15 percent of RATED THERMAL POWER within one hour unless (1) analysis
shows that the DOSE EQUIVALENT I-131 concentration in the primary coolant has not increased
more than a factor of 3; and (2) the noble gas activity monitor shows that effluent activity has not
increased by more than a factor of 3.

Tritium grab samples from the spent fuel pool area shall be taken at least once per 24 hours when
the refueling canal is flooded. :
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Charcoal castridges and particulate filters shall be changed at least once per 7 days and analyses
shall be completed within 48 hours after changing (or after removal from sampler),

Tritium grab samples shall be taken weekly fram the spent fuel pool area whenever spent fuel is in
the spent fuel pool.

The ratio of the sample flow rate to the sampled stream flow rate shall be known for the time period
covered by each dose or dose rate calculation made in accordance with Controls 2.2.2.1, 2.2.2.2,
and 2,.2.2.2.

radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135 and Xe-138 for ghissions and
Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-137, Ce-141 and Ce-Jjé4 Jor pimifculate emissions.
This list doss not mean that only these nuclides are to be considergd. r gamma peaks that are
identifiable, together with those of the above nuclides, shall also b and reported in the
Annual Radioactive Effluent Release Report pursuant to TS 6.9.

The principal gamma emitters for which the LLD specification applies exclue the following

Applicable only when condenser vacuum is established. Samgling énd analysis shall also be
performed following shutdown, startup, or a THERMAL POWE ange exceeding 15 percent of
RATED THERMAL POWER within one hour uniess (1) analysis shows that the DOSE
EQUIVALENT I-131 concentration in the primary £oolant has not increased more than a factar of 3;
and (2) the noble gas activity monitor shows thet efluent activity has not increased by more than &
factor of 3.

Gross Alpha, Sr-89, and Sr-90 analyses donot apply to the Fuel Handling Building ESF Air
Treatment System.

If the Condenser Vent Stack Cafatihu dine Sampler Is unavailable, then alternate sampling
equipment will be placed in s&yvid within 48 hours or a report will be prepared and submitted within
30 days from the time th pler piound or made inoperable which identifies (a) the cause of the
inoperability, (b) the acti to restore representative sampling capabillity, (¢) the action taken

to prevent recurrengg, and (d) fuantification of the release via the pathway during the period and
comparison to thediri{s presbtribed by Control 2.2.2.1.b.

Applicable o n céndenser vacuum is established.
Applicable when Yuid radwaste is moved or processed within the facility.

lodine samples onty requined in the Chemical Cleaning Building when TMI-1 liquid radwaste is
stored or processed in the facility.
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3.2.3 Total Radioactive Effiuents
3.2.31 Dose Calculation

3.2.3.1,4 Cumulative annual dose contributions from liquid and gaseous
effluents shall be determined in accordance with
Surveillances 3.2.1.2.1, 3.2.2.2.1, and 3.2.2.3.1, including direct
radiation contributions from the Unit and from outside storage
tanks, and in accordance with-the methodology contained in the

OoDCM.

/\/

&
%®
2
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4.0 PART | REFERENCES

4.1

42

43

4.4

Title 10, Code of Federal Regulations, "Energy”

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

TMI-1 Technical Specifications, attached to Facility Operating License No. DPR-50 '
TMI-1 FSAR
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PART Il
Definitions

1.0 DEFINITIONS

DEFINED TERMS
11 The DEFINED TERMS of this section appear in capitalized type and are applicable throughout Part
Il of the ODCM.
PDMS
1.2 Post-Defueling Monitored Storage (PDMS) Is that condition where TMI-2 de %‘ has been
completed, the core debris removed from the reactor during the clean- Js been shipped
off-site and the facility. has been placed in a stable, safe and secure cAQdiipn.
ACTION

13 ACTION shall be those additional requirements specified rollafystatements to each control
and shall be part of the controls, .

OPERABLE - OPERABILITY
14 A system, subsystem, train, component or de’ all be OPERABLE or have OPERABILITY when

it is capable of performing Its specified fun {s). licit in this definition shall be the assumption
that all necessary attendant mstrument Is, normal and emergency electrical power

sources, cooling or seal water, lubric ther auxiliary equipment, that are required for the
system, subsystem, train, compone w

to perform its function{s), are also capable of
performing their related support

CHANNEL CALIBRATION

1.8 A CHANNEL CALIB Il be the adjustment, as necessary, of the channel output such that
it responds with nep€ssary e and accuracy to known values of the parameter which the channel
monitors. The G L CALIBRATION shall encompass the entire ¢hannel including the sensor
and alarm andMlrip fupdtions, and shall include the CHANNEL FUNCTIONAL TEST. CHANNEL
CALIBRATI e performed by any series of sequential, overiapping or total channel steps
such that the eMjre €hannel is calibrated.

CHANNEL GHECK

1.6 A CHANNEL CHECK shall be the qualitative assessment of channel behavior during operation by
observation. This determination shall include, where possible, comparison of the channel indication
and/or status with other Indications and/or status derived from independent instrument channels
measuring the same parameter.
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CHANNEL FUNCTIONAL TEST
17 A CHANNEL FUNCTIONAL TEST shall be:

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

b. Bistable channels - the injection of a simulated signal into the channel sensor to verify
OPERABILITY including alarm and/or trip functions.

SOURCE CHECK .
1.8 A SOURCE CHECK shall be the qualitative assessment of channel resp s the channel
sensor is exposed to a radioactive source.
COMPOSITE SAMPLE
1.8 A COMPOSITE SAMPLE is a combination of individual sarpgles oMgjned at regular intervais over a
time period. Either the volume of each individual sample i§ pNportidnal to the flow rate discharge at
the time of sampling or the number of equal volume samples is YrOportional to the time period used
to produce the composite.
GRAB SAMPLE

1.10 A GRAB SAMPLE is an individual sampl cted # less than fifteen minutes.
BATCH RELEASE _

1.11 A BATCH RELEASE is the disglfafge id waste of a discrete volume.
CONTINUOUS RELEASE

112 A CONTINUOUS RELEASE isfhe discharge of fluid waste of a non-discrete volume, e.g., from a
volume or system has al\ input flow during the CONTINUOUS RELEASE.

SITE BOUNDARY

1.13  The SITE BOUNDARY used as the basis for the limits on the release of gaseous effluents is as
defined in Section 2.1.2.2 and shown on Figure 2.1-3 of the TMI-1 FSAR. This boundary line
includes portions of the Susquehanna River surface between the east bank of the river and Thres
Mile Island and between Three Mile Isiand and Shellsy Isiand.

" The SITE BOUNDARY used as the basis for the limits on the release of liquid effluents is as shown
in Figure 1.1 in Part | of this ODCM.

EREQUENCY NOTATION

1.14 The FREQUENCY NOTATION specified for the performance of Survelllance Requirements shalt
correspond to the intervals defined in Table 1.1. All Surveillance Requirements shall be performed
within the specified time interval with a maximum allowable extension not to exceed 25% of the
surveillance interval. '
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TABLE 1.1
Frequency Notation

NOTATION - EREQUENCY

S (Shiftly) | At least once per 12 hours.

D (Daily) At least once per 24 hours.

W (Weekly) At least once per 7 days.

M (Monthly) At least once per .

Q (Quarterly)- At [east once e

SA (Semi-Annually) At least pe days.

A (Annually) At J#ast per 12 months.

E : A@nce per 18 months.
N.A. ) Not applicable,

P . %’ Completed prior o each release
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20 CONTROCLS AND BASES
201  Controls and ACTION requirements shall be applicable during the conditions specified for
each control.
202 Adherence to the requirements of the Control and/or éssociated ACTION within the
specified ime interval shall constitute compliance with the control. In the event the
Control is restored prior to expiration to the specified time interval, completion of the
ACTION statement is not required.
203 In the event the Control and associated ACTION requirements cannot be satisfied '

21

Radioactive Effluent Instrumentation

2.1.1

Ql, initiate appropriate
agces, and submit
Jpecification

because of circumstances in excess of those addressed in the Con
actions to rectify the problem to the extent possible under the cvrc .
a special report to the Commission pursuant to TMI-2 PDMS
(Tech. Spec.) Section 6.8.2 within 30 days unless otherwisg€peci

Radioactive Liquid Effluent Instrumentation’

Radioactive Liquid Effluent Instrumentation Is commalybetween TMI-1 and TMI-2.
Controls, applicability, and actions are specified in ODCM Part |, Control 2.1.1

Radloactive Gaseous Process and nt Monitoring Instrumentation

in Table 2.1-2 shall be BLE with their alarmArip sefpoints set to ensure that the
limits of Control 2.2, Exceeded. The alamm/trip setpoints of these channels
shali be determinedNn ¥¢cordance with the OFFSITE DOSE CALCULATION MANUAL

CONTROL:

The radioactive gasecus a effluent monitoring instrumentation channels shown
FPERA
re

(ODCM)
APPLICABILITY: hown in Table 2.1-2.
ACTIRN:

a. With a radioactive gaseous process or effluent monitoring instrumentation
channel alarm/trip setpoint less conservative than required by the above
control, immediately suspend the release of radioactive effluent monitored by
the affected channel or declare the channel inoperable.

b. With less than the minimum number of radioactive gaseous process or
effluent monitoring instrumentation channels OPERABLE, take the ACTION
shown in Table 2.1-2. Exert bast efforts to retum the instrumentation to
OPERABLE status within 30 days and, Iif unsuccessful, explain in the next
Annual Effluent Release Report why the inoperability was not corrected in a
timely manner. ‘ o
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BASES

The radioactive gaseous effluent instrumentation is provided to monitor and control, as
applicable, the releases of radioactive materials in gaseous effluent during actuat or
potential releases. The alamirip setpoints for these instruments shall be calculated in
accordance with NRC approved methods in the ODCM to provide reasanable assurance
that the annual releases are within the limits specified in 10 CFR 20,1301,

O
’\x
Q:N
%&/Q .
>
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Table 2.1-2
Radioactive Gaseous Pracess and Effluent Monitoring Instrumentation
MINIMUM
CHANNELS
INSTRUMENT OPERABLE APPLICABILITY ACTION
1. Containment Purge Monitoring Syst
a. Noble Gas Activity Mong ~R-225) ' 1 NOTE 1 NOTE 2
b. Particulate Monitor (2HP-R- \Sg\ 1 NOTE 1 NOTE 2
c. Effluent System Flow Rate Meas ﬁ@e {2AH-FR-5907 Pen 1) 1 NOTE 1 NOTE 3
2, Station Ventilation System
a.  Noble Gas Activity Monitor 2HP-R-219) or H@A) 1 NOTE 1 NOTE 2
b. Particulate Monitor (2HP-R~219) ar (2HP-R-219 1 NOTE 1 NOTE 2

c. Effluent System Flow Rate Measuring Device (2AH-§(@§) 1 NOTE 1 NOTE 3

NOTES:
1.. During operation of the monitored system.
2. With the number of channels OPERABLE less than required by the Minimum Chahnel BLE requirement, secure Reactor Building Purge if in

progress.
3. With flow rate monitoring instrumentation out of service, flow rates from the Auxiliary, Fuel @ and Reactor Buildings may be estimated using the
maximum deslign flow for the exhaust fans in operation.
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2.2 Radioactive Effluent Controls

221 Liquid Effluent Controls

2211

2.2

Liguid Effluent Concentration
CONTROL:

The concentration of radioactive material released at anylime from the unit to
unrestricted areas shall be limited to ten times the concentrations spegcified in
10 CFR Part 20,1 001-2072401 , Appendix B, Table 2, Column 2.

APPLICABILITY: At all imes Q
ACTION:

With the concentration of radioactive mate lea from the unit to
unrestricted areas exceeding the above aynediately restore
concentrations within the above limi :

BASES

This control is provided to ahsure that the concentration of radioactive
materials released in liqggid Yaste effluent from the unit to unrestricted areas
will be less than ten times t ncentration levels specified in 10 CFR Part
20.1001-20.2401, pbpgndix B, Table 2. These Controls permit flexibility
under unusual conNNe, wWhich may temporarily result in higher than normal
releases, but g {hizv#en times the concentrations, specified in 10 CFR 20,
It is expected % using this flexibility under unusual conditions, and
exertin sffoal 0 keep [evels of radivactive material in liquid wastes as

low a cable, the annual releases will not exceed a small fraction of the

||.A oFAppendix | to 10 CFR Part 50, which were established as requirements
e cleanup of TMI-2 in the NRC's Statement of Policy of April 27, 1981.

/ga;:div' ual in off-site areas will not exceed the design ohjectives of Section

Liquid Efftuent Dose

CONTROL

The dose or dose commitment to a MEMBER OF THE PUBLIC from
radioactive materials in liquid effluents released from the unit to the SITE
BOUNDARY shall be limited:

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

b. During any calendar ysar to less than or equél to 3 mrem to the
total body and to less than or equal to 10 mrem to any organ.

68



Number
TMI - Unit 1
Radiological Controls Procedure 6610-PLN-4200.01

Title Revision No,
Offsite Dose Calculation Manual (ODCM) 20

APPLICABILITY: At all times

ACTION:

a. With the calculated dose from the release of radioactive materials

in liquid effluents exceeding any of the above limits, prepare and
submit to the NRC Region | Administrator within 30 days, a
Special Report which identifies the cause(s) for exceeding the
limit(s) and defines the corrective actions to be taken to reduce
the releases of radioactive materials in liquid effluents during the
remainder of the current calendar quarter and during the
subsequent 3 calendar quarters so that the gumulative dose or

dose commitment to any individual from Rleases during
these four calendar quarters is within gjthe total body
and 10 mrem to any organ. This Spécial R®pefit shall also
include (1) the result of radiologigal 29@iyses of the drinking water
source, and (2) the radiological finished drinking water
supplies with regard to the re& l:s of 40 CFR 141, Safe

Drinking Water Act.
BASES

This Control requires that tg dose to offsite personnei be limited to the

design objectives of Ap 1 of 10 CFR Part 50. This will assure the dose
received by the public durin MS is equivalent to or less than that from a
normat operating r . Thelimits also assure that the environmental
impacts are consist hose assessed in NUREG-0683, the TMI-2

Programmatic/ETNGo ntal Impact Statement (PEIS). The ACTION

statements p & e required flexibility under unusual conditions and at the
i pDegefit the guides set forth in Section IV.A of Appendix | to

he releases of radioactive material in liquid effiuents will be kept

"as, as is Yfasonably achievable". The dose calculations in the ODCM
t the requirements in Section [ll.A. of Appendix | that conformance -

PUBLIC through appropriate pathways Is unlikely to be substantially
derestimated. The equations specified in the ODCM for calculating the
doses due to the actual release rates of radioactive materials in liquid

witl the guides of Appendix | is to be shown by calculational procedures
/Sb;s‘; n models and data such that the actual exposure of a MEMBER OF

. effluents are consistent with the methodology provided in Regulatory Guide

1.109, "Calculation of Annual Doses to Man from Routine Rejeases of
Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR Part
50, Appendix 1," Revision 1, October, 1977, and Regutatory Guide 1.113,
"Estimating Aquatic Dispersion of Effluents from Accidental and Routine
Reactor Releases for the Purpose of implementing Appendix 1," April, 1977.
NUREG-0133 provides methods for dose calculat;ons consistent with
'Regulatory Guides 1.109 and 1.113.
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2213

Liquid Radwaste Treatment System
CONTROL:

The appropriate portions of the liquid radwaste treatment system shall be
used to reduce the radioactive materials in liquid wastes prior to their
discharge when the projected doses due to the liquid effluent from the unit to
unrestricted areas would exceed 0.06 mrem to the total body or 0.2 mrem to
any organ in any calendar month.

APPLICABILITY: At all times

ACTION: Q
&a. With radioactive liquid waste being gfs¢ha ithout treatment
and in excess of the above limit e and submit to the NRC
Region | Administrator within 3 , &pecial Report which
includes the following info
1. Explanatiof olNyhy liduid radwaste was being
- discharged withdy¥treatment, identification of any
inoperable equifment or subsystems, and the reason
foidnoperability,
2. A ) taken to restore the inoperable equipment
to OPERABLE status, and,
3 summary description of action(s) taken to prevent a
“recurrence. .
BASE

jrement that the appropriate.portions of this system (shared with
used, when spegified, provides assurance that the releases of
ive materials in liquid effluents will be kept &s low as is reasonably
vable. This control implements the requirements of 10 CFR Part
.36a, General Design Criterion 60 of Appendix A to 10 CFR Part 50 and the
design objective given in Section I1.D of Appendix | to 10 CFR Part 50. The
intent of Section Ii.D. is to reduce effluerits to as low as is reasonably
achievable in a cost effective manner. This control satisfies this intent by
establishing a dose limit which is a small fraction (25%) of Section Il.A of
Appendix |, 10 CFR Part 50 dose requirements. This margin, a factor of 4,
constitutes a reasonable reduction.
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222 Gaseous Effluent Controls
2.2.2.1 Gaseous Effluent Dose Rate

CONTROL:

The dose rate due to radioactive materials released in gaseous effluent from

the site shall be limited to the following:

a. For noble gases: less than or equal to 500 mrem/yr fo the total
body and less than or equal to 3000 mrem/yr to the skin, and

b. For trtium and all radionuclides in parficufate Ty with half lives
greater than 8 days: less than or equgl1d rem/yr to any
organ,

APPLICABILITY: At all times.

ACTION:

With the release rate(s) exceeding the a
release rate to comply with the above linfit(s).

e limits, immediately decrease the

BASES
The control provid sonable assurance that the annual dose at the SITE
BOUNDARY from ffluent from all units on the site will be within the

annual dose |j f FR Part 20 for unrestricted areas. Atthe same
time, thesg C % nermit flexibility under unusual conditions, which may
siLiwhigher than the design objective levels, but still within the

dose Qi ecified in 10 CER 20 and within the design objectives of

CFR 50. Itis expected that using this flexibility under

uriys onditions, and by exerting every effort to keep levels of radioactive
material/h gaseous wastes as low as practicable, the annual releases will not
excee¥ a small fraction of the annual dose limits specified in 10 CFR 20 and
ot result in doses which exceed the design objectives of Appendix | to 10
R 50, which were endorsed as limits for the cleanup of TMI-2 by the NRC's
Statement of Policy of April 27, 1981. These gaseous release rates provide
reasonable assurance that radioactive materiat discharged in gaseous
effluent will not result in the exposure of a MEMBER OF THE PUBLIC in an
unrestricted area, either within or outside the SITE BOUNDARY, to annual
average concentrations exceeding the values specified in Appendix B,
Table 2 of 10 CFR Part 20. .For MEMBERS OF THE PUBLIC who may at
times be within the SITE BOUNDARY, the occupancy of the MEMBER OF
THE PUBLIC will be sufficiently low to compensate for any increase in the
atmospheric diffusion factor above that for the exclusion area boundary.
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2222

The specified release rate limits restrict, at all times, the corresponding
gamma and beta dose rates above background to a MEMBER OF THE
PUBLIC at or beyond the SITE BOUNDARY to less than or equal to 500
mrem/year to the total body or to less than or equal to 3000 mrem/year to the
skin. The absence of iodine ensures that the corresponding thyroid dose rate
above background to an infant via the inhalation pathway is less than or equal
to 1500 mremiyr (NUREG 0133), thus there is no need to specify dose rate

“imits for these nuclides.

Gaseous Effluents Dose-Noble Gases

CONTROL:

The air dose due to noble gases released in g ts from the unit

to areas at and beyond the SITE BOUNDARY #Qalbpe limited to the following:

a. During any calendar quarter:Jless Yan &r equal to 5 mrad for
gamma radiation and less jhaih\Qr [ to 10 mrad for beta
radiation and,

b. During any calendar year: le#S than or equal to 10 mrad for
gamma radiation and less than or equal to 20 mrad for beta
radiation.

APPLICABILITY: times.

ACTION:
a, \'@ ;I;mlculated airdose from radioactive noble gases in
gasevls effluents exceeding any of the above limits, prepare and
mit to the NRC Region | Administrator within 30 days, a
ecial Report which identifies the cause(s) for exceeding the

limit(s) and defines the corractive actions that have been taken fo

taken to assure that subsequent releases will be in compliance
with the above limits.

® reduce the releases and the proposed comrective actions to be

BASES

This control applies to the release of radioactive materials in gaseous
effluents from TMI-2,

This control and associated action is provided to implement the requirements
of Section [L1.B, lIl.A and IV.A of Appendix I, 10 CFR Part 50. The Control
implements the guides set forth in Section 11.B of Appendix l. The ACTION
statements provide flexibility under unusual conditions and at the same time
implement the guides set forth in Section IV.A of Appendix | to assure that the
releases of radioactive material in gaseous effluents will be kept "as low as is
reasonably achievable.” The Surveillance Requirements implemnent the
requirements in Seclion 1/|.A of Appendix [ that conformance with the guides
of Appendix | be shown by calculational procedures based on models and
data such that the actual exposure of a MEMBER OF THE PUBLIC through -
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the appropriate pathways is unlikely to be substantially underestimated. The
dose calculation methodology and parameters established in the ODCM for
calculating the doses due to the actual release rates of radioactive noble
gases in gaseous effluents are consistent with the methodology provided in
Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Routine
Release of Reactor Effluents for the Purpose of Evaluating Compliance with
10 CFR Part 50, Appendix |," Revision 1, October 1977 and Regulatory
Guide 1.111, "Methods for Estimating Atmospheric Transport and Dispersion
of Gaseous Effluents in Routine Releases from Light-Water Cooled
Reactors," Revision 1, July 1977. The ODCM eqguations provided for
determining the air doses at and beyond the SITE BOUNDARY are based
upon the historical average atmospheric conditions. NUREG-0133 provides

methods for dose calcutations consistent with Regula uides 1.109 and
1.111.

Dose - lodine-131, (odine-133, Tritium, and R lides In Particulate Form
CONTROL:

The dose to a MEMBER OF THE P, IC frof Tritium and all radionuclides
in particulate form with half lives greate 8 days, in gaseous effluents
released from the unit to areas at and beydnd the SITE BOUNDARY shall be
limited to the following:

a. During any ar quarter; less than or equal to 7.5 mrem o

any o nd
i‘ I g a; ;—alendar year: less than or equal to 15 mrem to any
APPU&’ . At all times. :

ulate form with half lives greater than & days, in gaseous effluents
eding any of the above limits, prepare and submit to the NRC Region |
Administrator within 30 days, a Special Report which identifies the cause(s)
for exceeding the limit and defines the corrective actions that have been
taken to reduce the releases and the proposed corrective actions to be taken
to assure that subsequent releases will be in compliance with the above
limits.

I
gw% alculated dose from the release of Tritium and radionudlides in
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BASES

This control applies to the release of radioactive materials in gaseous
effluents from TMI-2.

This control and associated action is provided io implement the requirements
of Secfion [1.C, lIL.A and IV.A of Appendix |, 10 CFR Part 50. The Controls
are the guldes set forth in Section I1.C of Appendix 1. The ACTION statement
provides flexability during unusual conditions and at the same time
implements the guides set forth in Section IV.A of Appendix | to assure that
the releases of radioactive materials in gaseous effluents will be kept "as low
as is reasonably achievable." The ODCM calcutational methods specified in
the surveillance requirements implement the requireng® Section M.A of
Appendix | that confoormance with the guides of ApRe @ e shown by
calculational procedures based on models and gata’sudadiat the actual
exposure of a MEMBER OF THE PUBLIC thro propriate pathways is

unlikely to be substantially underestimated. calculational
methodology and parameters for calculajé s due to the actual
release rates of the subject materials jstent with the methodology
provided in Regulatory Guide 1.10 ' n of Annual Doses to Man

from Routine Releases of Reactor Efflue
Compliance with 10 CFR Part 50, Appendix [," Revision 1, October, 1977 and
i thods for Estimating Atmospheri¢ Transport and
nts in Routine Releases from
" Revision 1, July, 1977. These equations also
al doses based upon the historical average
; release rate controls for fodine-131, iodine-133,
in particulate form with half lives greater than 8 days

Dispersion of Gaseous
Light-Water-Cooled R

t of ese calculations were 1) individual inhalation of airborne
radiggudiide deposition of radionuclides onto green leafy vegetation with
suffseguent €onsumption by man, 3) deposition onto grassy areas where milk

The absenca of iodines at the site efiminates the need fo specify dose
for these nuclides.

,%fit an, and 4) deposition on the ground with subsequent exposure of
|
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Ventilation Exhaust Treatment System

CONTROL

The VENTILATION EXHAUST TREATMENT SYSTEM shall be OPERABLE.
The appropriate portions of the VENTILATION EXHAUST TREATMENT
SYSTEM shall be used to reduce radioactive materials in gassous waste prior
to their discharge when the monthly projected doses due to gaseous effluent
releases from the site would exceed 0.3 mrem to any organ.

APPLICABILITY: At all times.

ACTION:

a.

BASES

The
th g

With the VENTILATION EXHAUST @T SYSTEM

inoperable for more than a2 month gaseous waste being
discharged without treatment awfjn of the above limits,
prepare and submit to the N ion¥ Administrator within 30

days, a Speclal Report wijch INJUd®S the following information:

1. ‘Identification of inaperable equipment or
subsystems anddhe reason forinoperability,

2. Actn(s) taken to restore the inoperable equipment
ERABLE status, and
3. mmary description of action(s) taken to prevent a
ecurrence,

ENTILATION EXHAUST TREATMENT SYSTEM ensures

oudeffluents are treated as appropriate prior to release to the
nt. The appropriate portions of this system provide reasonable

that the releases of radioactive materials in gaseous effluents will

pt as fow as is reasonably achievable.," This contral implements the
uirements of 10 CFR Part 50.36a, General Design Criterion 60 of
Appendix A to 10 CFR Part 50, and ihe design objectives given in Section I{.D
of Appendix | to 10 CFR Part 50. The specified limits governing the use of
appropriate portions of the systems were specified as a suitable fraction of
the guide set forth in Sections 11.B and I1.C of Appendix I, 10 CFR Part 50, for
gaseous effluents.
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223 Total Radioactive Effluent Controls

22341

Total Dose
CONTROL:

The annual {calendar year) dose or dese commitment to any MEMBER OF
THE PUBLIC, due to releases of radioaclivity and to radiation from uranium
fuel cycle sources shall be [imited to less than or equat to 25 mrem to the total
body or any organ except the thyroid, which shall be limited to fess than or
equal to 75 mrem. .

APPLICABILITY: At alltimes. O
ACTION: ,

With the calculated dose from the release o
gaseous effluents exceeding twice the [i trols 2.2.1.2.a, 2.2.1.2.b,
2222a,2222b,2223.3, 01, 2243.D, ulations should be made
including direct radiation contributions ?\m fhe unit and from outside storage
tanks to determine whether the above li of Control 2.2.3.1 have been
exceeded. If such is the case, prepare and submit to the NRC Region |
Administrator within 30 day4, a Special Report which defines the corrective
action to be taken fo re ubsequent releases to prevent recurrence of
exceeding the above limi mcludes the schedule for achieving
conformance with ts. This Special Report, as defined in

10 CFR Part 20.22 , stiall include an analysis which estimates the

to a MEMBER OF THE PUBLIC from uranium fuel

radiation expgsureNgo:
cycle sourge ding all effluent pathways and direct radiation, for the
calend r Mreddficludes the release(s) covered by this report. It shall also
b
d, an

joagve materials in liquid or

descri Is of radiation and concentrations of radioactive material
iny, e cause of the exposure levels or concentrations, If the
esy dose(s) exceed the above limits, and if the release condition

resuiting/n violation of 40 CFR 190 has not already been corrected, the
Speciai Report shall include a request for a variance in accordance with the

sions of 40 CFR 190. Submittal of the report is considered a timely
rdquest, and a variance is granted until staff action on the request is
complete.
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BASES

This control is provided to meet the dose limitations of 40 CFR Part 190 that
have been incorporated into 10 CFR Part 20.1301(d). This control requires
the preparation and submittal of a Special Report whenever the calculated
doses from plant generated radioactive effluents and direct radiation exceed -
25 mrern fo the total body or any organ, except the thyreid, which shall be
limited to less than or equal ta 75 mrem. For sites containingupto 4 -
reactors, it is highly unlikely that the resultant dose to a MEMBER OF THE
PUBLIC will exceed the dose limits of 40 CFR Part 190 if the individual
reactors remain within twice the dose design objectives of Appendix |, and if
direct radiation doses from the reactor units and outside storage tanks are
kept small. The Special Report will describe a cours'on that should
result in the limitation of the annual dose to a MERBER HE PUBLIC to
within the 40 CFR Part 180 limits. For the purp: of ¥eSpecial Report, it
may be assumed that the dose commitment ember of the public from
excepfion that dose
contributions from other nuclear fuel cy iflss at the same site or within
a radius of 8 km must be considered
is estimated to exceed the require

of 4°CFR Part 180, the Special
yattd the release conditions resulting

accordance with the provisjpns of 40 CFR Part 120.11 and 10 CFR Part

of 40 CFR Part 190 unti ff action is completed. The variance only
relates to the limits, art 190, and does not apply in any way to the
other requiremen limitation of 10 CFR Part 20, as addressed in
Controls 2.2. 41 awd 222.1. An individual is not considered a MEMBER OF
THE PUBLla y period in which he/she is engaged in carrying out
any ope katJ# part of the nuclear fuel cycle.

42
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3.0 SURVEILLANCES
3.0.1 Surveillance Requirements shall be applicable during the conditions specified for

31

3.0.2

3.0.3

3.1.1

312

individual Controls unless otherwise stated in an individual Surveillance Requirement.
The Surveillance Requirements shall be performed to demonstrate compliance with the
OPERARILITY requirernents of the Control.

Each Surveillance Requirement shall be performed within the specified time interval with a
maximum allowable extension not to exceed 25% of the surveillance interval.

Failure to perform a Surveillance Requirement within the time interval specified in Section
3.0.2 shall constitute non-compliance with OPERABILITY requirements for a Control. The

time limits of the ACTION requirements are applicable at the time #TSNdentified that a
Surveillance Requirement has not been performed. The ACTI @ ments may be
e

delayed for up to 24 hours to permit completion of the survei hait the allowable
outage time limits of the ACTION requirements are less th ours. Surveillance
Requirements do not have to be performed on inoperabjeq _ nt.

Radioactive Effluent Instrumentation
Radioactive Liquid Effluent Instrumentation /%/

Survelllance Requirements

Radioactive Liquid Effluent Instrum is commen between TMI-1 and TMI-2.
Survelllances for this instrume '%fr’e ecified in ODCM Part I, Surveillance 3.1.1.

n

Radioactive Gaseous Pro n uent Monitoring Instrumentation

SURVEILLANCE R @Ts

3.1.21 Eachyradlioadjre gaseous process or effluent monitoring instrumentation
ch@nnglhshall be demonstrated OPERABLE by performance of the CHANNEL

CRECK, JSOURCE CHECK, CHANNEL CALIBRATION, and CHANNEL
@ erations at the frequencies shown in Table 3.1-2.
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Table 3.1-2
Radioactive Gaseous Process and Effluent Monitoring Instrumentation Surveillance Requirements
CHANNEL
CHANNEL CHANNEL FUNCTIONAL
INSTRUMENT CHECK CALIBRATION TEST APPLICABILITY

1. Containment Purge Monitoring Syst

a. Noble Gas Activity Monj *R-225) D E M NOTE 1

b.  Particulate Sampler (2HP- -23?* Cw | N/A NIA NOTE 1
2, Station Ventilation Monitoring System

a. Noble Gas Activity Monitor (2HP-R-219) and D E M ' NOTE1

(2HP-R-219A)

b. Particutate Sampler (2HP-R-219) and (2HP-R- w N/A N/A NOTE 1
NOTES: :
1. During operation of the monitored system.
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3.2 Radioactive Effluents
3.21 Liquid Effluents
SURVEILLANCE REQUIREMENTS
3.2.11 Concentration
3.21.1.1 The radioactivity content of each batch of radioactive liquid waste

shall be detemined by sampling and analysis in accordance with
Table 3.2-1. The results of analyses shall be used with the

calculational methods in the ODCM to assyrg that the
concentration at the point of release is m# ed within the
limits of Control 2.2.1.1. :

ch releases shall be
3.31. The results of the

3.2.1.1.2 Analysis of samples composited Jro
perfonned in accordance with Ta
analysis shall be used with tional methods in the
ODCM to assure that thgdonceMgations at the point of release
were maintained within mits 6f Control 2.2.1.1.

3.2.1.1.3  The radioactivity concentratifn of liquids discharged from
continuous relefise points shall be determined by collection and

analysls of les in accordance with Tabie 3.2-1. The resuits
of the analysis sQlbe used with the calculational methods of the
oDC Esure Mat the concentration at the point of release is
maintaihgd WRHin the limits of Control 2.2.1.1.

3.214.2 Dose Calc Ia

3.2.1. Cumulative dose contributions from liquid effluents shall be
ermined in accordance with the Offsite Dose Calculation
Manual (ODCM) at least once a month.

3.21.3 ose Projections

72.1.3.1 Doses due o liquid releases shali be projected at least once a
month, in accordance with the ODCM.
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A,

TABLE 3.241
Radioactive Liquid Waste Sampling and Analysis (4, 6)

Liquid Releases

Sampling Frequency Type of Detectable
Activity Analysis Concentration (3)

p Individual Gamma 5E-7 pCi/ml (2)

Each Batch H3 . 1E-5 uCiml

Q Gross Alpha 1E-7 uCi/ml

Quarterly Composite {1)

Sr-90 SE-8 pCif

NOTES:

M

@

®

(4

5

A COMPOSITE SAMPLE is one in which the quantity of liquid sampjed is ortional to the quantity of
liquid waste discharged from the plant.

For certain mixtures of gamma emitters, it may not be possible to measdre radionuclides in concentrations
near this sensitivity fimit when other nuclides are present ja the sample in much greater concentrations.
Under these circumstances, it will be more appropriate o qalculate the concentrations of such radionuclides
using measured ratios with those radionuclides which ar tipely identified and measured.

The detectabilify limits for radioactivity analysis
significance in the environment of the quanti e

n the technical feasibility and on the potential

. For some nuclides, lower detection limits may be
readily achievable and when nuclides are mg i Helow the stated limits, they should also be reported.
The results of these analyses should €eMged as the basis for recording and reporting the quantities of
radioactive material released In li u during the sampling period. In estimating releases for a
period when analyses were not gfrfgaqed, the average of the two adjacent data points spanning this period
should be used. Such estimates 3tfould be included in the effluent records and reporis; however, they
should be cleanly identifie estim¥es, and the method used to obtain these data should be described.

Deviations from the ing/apdlysis regime will be notedbin the report specified in ODCM Part IV,
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322 Gaseous Effluents
SURVEILLANCE REQUIREMENTS
3.2.21 Dose Rates
3.2.2.1.1 The dose rate due to noble gases in gaseous effluents shall be
determined to be within the limits of Control 2.2.2.1.ain
accordance with the methods and procedures of the ODCM.
32212 The dose rate of radioactivé materials, other than noble gases, in
gaseous effluents shall be determined to bgwithin the limits of
Control 2.2.2.1.b in accordance with metjfods 3pd procedures of
the ODCM by obtaining representafivgsgaplesjand performing
analyses in accordance with the sagfpling Bme¥analysis program,
specified in Table 3.2-2.
3.2.22 Dose, Noble Gas
3.22.21 Cumulative dose contribufqps frdm noble gas effluents for the
current calendar quarter and'yrrent calendar year shall be
determined in accordance with the OFFSITE DOSE
CALCULATION MANUAL (ODCM) monthly,
3.2.23 Dose, Tritium and Radionuc In Particulate Form
$3.2.231  Cumul contributions from Tritium and radionuclides in

teem with half lives greater than 8 days for the current
quarter and current calendar year shall be determined in
nce with the OFFSITE DOSE CALCULATION MANUAL
ODCM) monthly.

Lo
.-la

-

Exhaust Treatment

Doses due to gaseous releases from the unit shall be projected
monthly in accordance with the ODCM.
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TABLE 3.2-2
Radioactive Gaseous Waste Sampling and Analysis (3)
' DETECTABLE
: SAMPLE | SAMPLING TYPE CF CONCENTRATION(1)(
SAMPLE POINT TYPE FREQUENCY IACTIVITY ANALYSIS a)
fReactor Building Purge Releases P H-3 1E-6 pCilce
Gas Individual .
Each Purge Gamma Emitters 1E-4 pCifce (2)
Unit Exhaust Vent Release Points M H-3 mﬁ pCifce
Gas Individuat p -
Monthly Gamma Emitt -4 nCifce (2)
w Individual o
Weekly Gamma Eipitt 1E-10 pCifec (2)
M
, ‘Monthly /%o 1E-11 uClcc
Particulates Composite ,,
M 7
Monthly , |Gross Alpha Emitters 1E-11 uCilcc
Composite“ :
Reactor Bullding Breather ‘ | >/ lréc:x%ucz?sm(rs)a 1E-10 pCilee ()
Particulates | oo Mayally Sr-90 1E-11 pCifco
’ Gross Alpha Emitters 1E-11 uCifce

)

@

1)

Nt

The above detectability limits are jsdsed on Ychnical feasibility and on the potential significance in the
environment of the quantities reféaspdNFor some nuclides, lower detection limits may be readily achievable
and when nuclides are meagured beloy/the stated limits, they should also be reporied,

For certain mixiures of gamma ers, it may be possible to measure radionuclides at levels near their
sensitivity limits whegeothdg nuoldes are present in the sample at much higher levels. Under these
circumstances, it wil ofyr appropriate to calculate the levels of such radionuclides using observed ratios
in the gaseous companeNpin the reactor coolant for those radionuclides which are measurable.

Deviations from the sampling and analysis regime will be noted in the report specified in ODCM Part IV.
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TABLE 3.2-2
Radioactive Gaseous Waste Sampling and Analysis Program
Table Notation

The LLD is the smallest concentration of radioactive material in a sample that will be detected with

95% probability with 5% probability of falsely conciuding that a blank observation represents a "real”

signat,

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

LLD = 4.66 sp |

ExVx222Xx10° XY x exp {(-LAf)

Where

LLD is the lower limit of detection as defined above (as ploo rie nit mass or volume).

S, Is the standard deviation of the background counting rate or e counting rate of a blank
sample as appropriate {as counts per minute).

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

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

2.22 is the number of transformatio 2; per picocurie,
Y is the fractional radiochenti applicable),

A is the radioactive deca stant r the particular radionuclide, and

At is the elapsed timg betweegnidpoint of sample collection and time of counting {for plant
effluents, not enviréngental Samples),

The vaiue of 8, in1the calculation of the LLD for a detection system shall be based on the
actual observeX van¥nce of the background counting rate or of the counting rate of the blank
samples (as appipbriate) rather than on an unverified theoretically predicted variance. In calculating
the LLD for a radionuclide determined by gamma-ray spectrometry, the background shall include the
typical confributions of other radionuclides normally present in the samples. Typicaf values of E, V,
Y, and At shall be used in the calculation. The background count rate is calculated from the
background counts that are determined to be with + one FWHM (Full-Width-at-Haif-Maximum)

energy band about the energy of the gamma-ray peak used for the quantitative analysis for that
radionuclide.
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TABLE 3.2-2
b. The principal gamma emitters for which the LLD specification applies exclusively are the following

radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-85, Mo-99, Cs-134, Cs-137, Ce-141 and Ce-144 for

_ particulate emissions, This list does not mean that only these nuclides are to be detected and
reported. Other peaks which are measurable and identifiable, together with the above nuclides,
shall alsa be identified and reported. Nuclides which are below the LLD for the analyses shall be
reported as "less than" the nuclide's LLD and shall not be reported as being present at the LLD level
for that nuclide. The "less than" values shall not be used in the required dose calculations.

O
/S’
Q.,
<
<
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3.23 Total Radioactive Effluents

3.2.31 Dose Calculation

3.23.1.1

2

&

Cumulative annual dose contributions from liquid and gasecus
efffuents shall be determined in accordance with Surveillances
3.21.21,3.2.2.2.1, and 3.2.2.3.1, including direct radiation
contributions from the Unit and from outside storage tanks, and in
accordance with the methodology contained in the CDCM.

O

/%/

“Xf
2
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4.0 PART Il REFERENCES

4.1

4.2
43

4.4

45

4.6

4.7

4.8

NUREG-0683, "Final Programmatic Environmental Impact Statement related to decontamination
and disposal of radioactive wastes resulting from March 28, 1979, accident Three Mile Island
Nuclear Station, Unit 2," March 1281, and its supplements.

TMI-2 PDMS Technical Spedcifications, attached to Fadility License No. DPR-73

Title 10, Code of Federal Regulations, "Energy"

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

Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Rouj ees of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 30, Apptwefx |,” Revision 1,
October 1977

DOE/TIC-27601, Atmospheric Science and Power Reduction
TMI-1 Technical Specifications, attached to Facllity Operating\icense No. DPR-50

PDMS - SAR
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1.0 LIQUID EFFLUENT MONITORS

1.1

TMI-1_and TMI-2 Liquid Radiation Monitor Set Points

The liquid effluent off-line monitors are set such that the concentration(s) of radionuclides in the
liquid effluents will not exceed ten fimes the concentrations specified in 10 CFR 20, Appendix B
Table 2, Col 2. Table 1.1 lists the Liquid Effluent Release Pgints and their parameters; Figure 1.1
provides a Liquid Release Pathway Diagram.

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

c*f :
<C eq 1.1
F+f ~ _ O €q1.9)

C = ten times the effluent concentration of 10 CFR 20 for{l ite,Ng pCiml.

where:

c= the set point, in pCi/ml, of the liquid effluent monitor measdyiy the radioactivity concentration
in the effluent line prior to dilution and release. The set pdint is inversely proportional to the
maximum volumetric flow of the effluent linegnd proportional to the minimat volumetric flow of
the dilution stream plus the effluent streaig. Rhe alert set point value is set to ensure that
advance warmning occurs prior to exceeding afwlynits. The high alanm set point value is such

trations exceeding ten times the 10 CFR 20

that if it were exceeded, it would res con
concentrations for the unrestricted
f= flow set point as measured ét ion monitor location, in volume per unit time, but in the

same units as F below,

F= flow rate of dilution rme d prior to the release point, in volume per unit time.

The set point concel
points would not ¢
concentration isgconve
factors.

tiol is rgduced such that concentration contributions from multiple release
ine to%8kceed ten times 10 CFR 20 concentrations. The set point
o set point soale units using appropriate radiation monitor calibration

This section of DCM Is implemented by the Radiation Monitor System Set Points procedure
and, for batch releases, the Releasing Radioaclive Liguid Waste procedure.,
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1.2

TMI Liquid Effluent Release Points and Liquid Radiation Monitor Data

TMI-1 has two required liquid radiation monitors. These are RM-L6 and RM-L12. These liquid
release point radiation monitors and sample points are shown in Table 1.1. (The TMI outfall
radiation monitor, RM-L7, is also listed for information only.) '

TMI-2 does not have any required liquid radiation monitors, but does utilize RM-L12, and RM-L7 for
release of liquid waste,

1.2.1

RM-L6

RM-L6 is an off-line system, monitoring radioactive batch discharges from the TMI-1 liquid
radwaste system (see Figure 1.1). These batch releases are samfledgnd analyzed per
site procedures prior to release. The release rate is based on gel % bne of two Waste
Evaporator Condensate Storage Tanks (WECST) at a flow add tess than 10%,
of ten times the 10 CFR 20 ¢oncentrations to radionuclid
unrestricted area, including conservative default values

The release flow rate used is the most restrictive gf threWflow rates calculated for each

liquid batch release, perthe approved plant pro re,

Three Dilution Factors (DF) are calculsted to ullimately calculate the batch release flow
rate. These three DF's are calculated tg: 1) insure each radionuclide released to the
unrestricted area is less than 10 pergenf{of ten times the 10CFR20 radionuclide
concentrations, 2) ensure each liquid lease boron concentration to the river will

not exceed 0.7 ppm, and 3), e ten tivhes the 10CFR20 concentration for Cesium-137
th

(1E-5 pCi/ml) will not be exce on the calculated high alarm set point and the

expected response of RN@ oncentration of Cs-137.

The maximum relea s then calculated by dividing the most restrictive (largest)
DF into 90 percentQf the current dilution flow rate of the Mechanical Draft Coofing Tower
(MDCT). This %?v flow rate is then multiplied by 0.9 for the allowable flow rate,

. Catculationdf 10 percent 10% of ten times the 186CFR20 concentration DF:
DF, {(SA;) + (10% of tan times the 10CFR20 concentration)

= Specific Activily of each identified radionuclide
. Calculation of Boron DF:
DF,= Actual Tank Boron Concentration + 0.7.
. Calculation of Cs-137 Limit:
DF;= High Alarm Set Point + (1E-5 ;Ci/ml * 1.05E8 cpm per nCi/iml)
. Maximum release flow rate calculafion:

Max Flow = [(MDCT flow gpm * 0.9} = (Most Restrictive DF)] * 0.9
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1.2.2

1.23

1.24

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

Z(CyX;) <0.10, {eq 1.2)
where: Ci= diluted concentration of the i radionuclide,

X;= Ten times the concentration for that radionuckde in the unrestricted
area (10 CFR 20, App. B, Table 2, Col. 2). A value of 3E-3 pCi/ml for
dissolved and enfrained noble gases shall be used.

The set points for RM-L6 are set for each release based on the response to each
radionuclide identified in the gamma scan sample results as fojo
(1.5)* =i (uCi!cc)l*(CPM(uCilcc];] + {CPMgk )%ﬂ' CPM
{2.0)* [ZI {uCifec), (CPM/uCifcc) ] + (CP IGH ALARM CPM
where: (uCilec); = positively identified nucliles
(CPM/uCi/ce); = RM-L6 sensitivity to radibnuclide i.
- (CPMgko) = RM-16 acRground prior o batch releése

A high alarm on RM-L6 will lo, ve -V-257 and terminate any WECST releases
to the environment.

RM-L12 O

RM-L12 is an off-li em, monitoring periodic combined releases from the Industrial
Waste Treatm ystermyhdustrial Waste Filtration System (IWTS/IWFS). The input to
IWTS/IWWFS o% in TMI-2 sumps, (see Figures 1.1 and 1.2) and the TMI-1 Turbine
Building symp {See Efgure 1.1). The set points are based on the maximum release rate
from bo S a¥ IWFS simuitaneously, (see Figure 1.1) a minimum dilution flow rate,
% of imes the 10CFR20 concentration for Cs-137, which is the most limiting
ide dt a concentration of 1E-5 uCi/ml. These inputs are used in equation 1.1 to
ingthe RM-L12 High Alarm set point for afl radionuclides being released. A high

alarm ¥y RM-L12 will close IWTS and IWFS release valves and trip release pumps to
stop the release.

RM-L10

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

RM-LY
RM-L7 is not an ODCM required liquid radiation monitor. RM-L7 is an off-line system,

monitoring the TMINS outfall to the Susquehanna River (see Figures 1.1 and 1.2), This
monitor is the final radiation monitor for TMI-1 and TMI-2 normal liquid effluent releases.
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1.3

Control of Liquid Releases

TMI Tiquid effluent releases are controlled 1o less than ten times the 10CFR20 concentrations by
limiting the percentage of this limit allowable from the two TM liquid release points. RM-L8, and
effluent sampling, limits batch releases to less than or equal te 10% for all radionuclides, and
RM-L12, and effluent sampling, limits releases from TMI-1 and TMI-2 to less than or equal to 50%
for Cs-137.

These radiation monitor set points also include built in meter error factors to further ensure that TMI
Tiquid effluent releases are less than ten times the 10CFR20 concentrations to the environment,

The radioactivity content of each batch of radioactive liquid waste is determinggd prior to release by
sampling and analysis in accordance with ODCM Part | Table 3.2-1 or OD Il, Table 3,2-1.
The results of analyses are used with the calculational methods in Secti sure that the
concentration at the point of release is maintained within the ODCM Bgft | Co 2.1.1, and
ODCM Part il Control 2.2.1.1.

of 2

Post-release analysis of samples composited from batch relea rformed in accordance with
ODCM Part | Table 3.2-1 or ODCM Part 1l Table 3.2-1. Thedesultdgfthe previous post-release
analysis shall be used with the calculational methaods in t CM tG assure that the concentraiions

at the point of release were maintained within the ODCM Part | $6ntrol 2.2.1,1, and ODCM Part |l
Controf 2.2.1.1.

" The radioactivity concentration of liquids disc from continuous release points are determined
by collection and analysis of samples in rdancéngith ODCM Part | Table 3.2-1, or ODCM Part li
ed wi

a
Table 3.2-1. The results of the analysis the calculational methods of the ODCM fo
assure that the concentration at the poin e is maintained within the ODCM Part |
.

Control 2.2.1.1, and ODCM Part Il c@z
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TABLE 1.1

TMI Liquid Release Point and Liquid Radiation Monitor Data

RELEASE
LIQUID RADIATION LIQUID RELEASE TERMINATION
"MONITOR POINT (Maxdimum | DISCHARGE FLOW INTERLOCK
(DETECTOR) LOCATION Voiume) RECORDER {(YES/NO) VALVES
RM-L6 281" Elevation WECST Batch FT-84 YES
(Nal) TMI-1 Auxiliary Bldg | Releases (8000 gal.) WDL-\/257
RM-L7 Station Discharge ) YES
(Nai) South e of TMI-1 TMI-1 and FT-146 N 1le_-vzzsﬂ
** TMI-2, N DL-R-1311
‘S" YES
) MTS/IWFS IW-V73,
RM-L12 IWFS Building NW | Continuous Releases T3 IW-P16,17,18
(Nal) Corner (300,000/ -3
80,000 gal.) IW-\279,
IW-P28,30

*  WDL-R-1311 has been flanged off as a TMI-2 liguid outfal
=  RM-L7 is not an ODCM required liquid radiation monito

O
<
(&
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TABLE 1.2
TMi-2 Sump Capacities
Total

Capacity Gallons
Sump Gallons per Inch
Turbine Building Sump 1346 22.43
Circulating VWater Pump House Sump- 572 10.59
Control Building Area Sump 718 9.96
Tendon Access Galley Sump 538 7\ 9.96
Control to Service Building Sump 1348 N\ 43
Contaminated Drain Tank Room Sump 135 T~ 3.80

Chlorinator House Sump - A —
Water Treatment Sump™* 16 2243

Air Intake Tunnel Normal Sump /QOO \r -
Air Intake Tunnel Emergency Sump 100008 / 766.00
Condensate Polisher Sump* 2617 62.31
Sludge Collection Sump*™* 1106 26.33

Heater Drain Sump : —_— —
Solid Waste Staging Facility Sump L) 1476 24.00
Auxiliary Building Sump PRAY 10102 202.00
Decay Heat Vault Sump U 479 10.00
Building Spray Vault Sump <(‘ 4 479 10.00




Figure 1.1
TMI-1 Liquid Effluent Pathways
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FIGURE 1.2

TMI-2 Liquid Effluent Pathways
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20 LIQUID EFFLUENT DOSE ASSESSMENT

21

Liquid Effluents - 10 CFR 50 Appendix |

The dose from liquid effluents resulis from the consumption of fish and drinking water. The location
of the nearest potable water intake is PP&L Brunner Island Steam Electric Station located
downsiream of TMI. The use of the flow of the Susquehanna River as the dilution flow is justified
based on the complete mixing in the river prior to the first potable water supply, adequately .
demonstrated by flume tracer die studies and additional liquid effluent release siudles conducted
using actual TMI-1 tritium refeases. Other pathways contribute negligibly at Three Mile Island. The
dose contribution from all radionuclides in liquid effluents released to the unrestricted area is
calculated using the following expression:

sz f
Doser (At)X(Ci)X[(Ale FR)*f AFiX—XQ/p {eq2.1)

where:

Dosej= the cumulative dose commitment to the total bodyror alg organ, j, from the liquid
- effluents for the total time period, in mrem.

At= the length of the time period of actual releases, ovefwhich C; and f are averaged for all
liquid releases, in hours.

Ci= the average concentration of radionu j, in undituted liquid effluent during time period

At from any liquid release, in .
m
t

For Fe-55, Sr-89, Sr-90
concentration values

similar past plant c?ii.mons
calculations. I~

releases conservative
sed in the initial dose calculation based on
D values are not used in dose

the release is occurring, in gpm.

DF = dilution factor as a resuit of mixing effects in the near field of the discharge structure of
0.2 (NUREG 0133) or taken to be 5 based on the inverse of 0.2, :

AWijand AFlj= the site-related ingestion dose commitment factor fo the total body or any organ, j, for

each identified principle gamma and beta emitter, in mrem/hr per uCifml. AW is the
factor for the water pathway and AF is the factor for the fish pathway.

Values for AW are detemined by the following equation:
AWy = (1.14E5) x (U} x (DFy) (eq 2.2)
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where:
1.14E5 = (1.0E6 pCi/uCi) x (1.0E3 mitkg) = (8760 hriyr)
Uw= Water consumption rate for adult is 730 kg/yr (Reg. Guide 1.109, Rev. 1).

DFij= ingestion dose conversion factor for radionuclide, i, for adults total body and for "Worst
case" organ, j, in mrem/pCi, from Table 2.1 (Reg. Guide 1.109)

Values for AF; are determined by the following equation:
AFij= (1.14E5} x (Uf) x (DFij) x (BF) (eq2.2.2)
where: ‘ O
1.14E5= defined above
Uf= adult fish consumption, assumed to be 21 kg/yr (RegaGui¢ 1409, Rev. 1).

DFij= ingestion dose conversion factor for radionucli j, for ayMit total body and for "worst
case" organ, j, in mrem/pCi, from Table 2.1 (Reg. Oige 1.109, Rev. 1).

BFi= Bioaccumulation factor for radionuclid
Guide 1.109, Rev. 1).

i, in fish, in pCi/kg per pCi/L from Table 2.2 (Reg.

2.2 TMI Liquid Radwaste System Dose Calcs

ODCM Part | Control 2.2.1.3and T
appropriate portions of the liquid %

_materials in liquid wastes prior tgha gharge when the monthly projected doses due to the liquid
effiuent releases from each upfNo unrEstficted areas would exceed 0.06 mrem to the total body or
0.2 mrem to any organ in r month. The following calculational method is provided for
performing this dose projéclion.

used to reduce rédioactivity levels prior to release.

At the discretion of Radiological Engineering, lime periods other than the current quarter-to-date
may be used to project doses if the dose per day in the current quarter-to-date is not believed to be
representative of the dose per day projected for the next month.
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2.3

Alternative Liguid Dose Calculational Methodology

As an altemnative, models in, or based upon, those presented in Regutatory Guide 1.108 (Rev. 1)
may be used to make a comprehensive dose assessment. Default parameter values from Reg.
Guide 1.109 (Rev. 1) and/or actual site specific data are used where applicable.

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

The onsite and SEEDS calculational models use actual liquid release data with actual monthly
Susquehanna River flow data to assess the dispersion of effiuents in the river.
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TABLE 2.1
Liquid Dose Conversion Factors (DCF): DF
Page 1 of 3
ingestion Dose Factors for Adults*
(MREM Per PCI Ingested)
NUCLIDE BONE LIVER T. BODY THYROID KIDNEY LUNG GI-LLI
H 3 NODATA  1.05E-07 1.05E-07 1.05E-07 1.05E-07 1.05EW - 1.06E-07
c 14 2.84E-06 5.68E-07 5.68E-07 5.68E-07 5.68E-07 5. @ 5.68E-07
NA 24 1.70E-06 1.70E-08 1.70E-06 1.70E-08 1.70E-06 6 O:00 1.70E-06
CR & NO DATA NODATA  2.66E-09 1.59E-09 5.86E-1 \gSE-OQ 6.69E-07
MN 54 NO DATA  4.57E-06 8,72E-07 NO DATA }3 NO DATA  1.40E-05
............................................................................. /
MN 56 NOQ DATA  1.15EB-07 2.04E-08 NO DATA 1.}707 NO DATA  3.67E-06
FE &5 2.75E-06 1.90E-06  4.43E-07 NODATA NOLATA  1.08E-08 1.09E-06
FE &8 4.34E-06 1.02E-05 3.91E-06 NO DATA  2.85E-08 3.40E-05
coO 58 NO DATA  7.45E-07 1.67E-C6 NO DATA NODATA  1.51E-05
cO 60 NO DATA  2.14E-06 4.72E-06 NO DATA NODATA  4.02E-05
N 63 1.30E-04 9.01E-06 4.36E-06 NO DATA NODATA  1.88E-06
Nl 65 5.28E-07 6.86E-08 3. M NO DATA NODATA NODATA  1.74E-06
CcU 64 NO DATA  8.33E-08 ONC-08 NO DATA  2.10E-07 NO DATA  7.10E-06
ZN 65 4.84E-08 1.54E-05 6,96 NO DATA  1.03E-05 NO DATA  9.70E-06
ZN 69 1.03E-08 1.97EA8 *)7509 NO DATA  1.28E-08 NO DATA  2.96E-09
BR 83 NODATA NO .02E-08 NODATA NODATA NODATA  5.79E-08
BR 84 NO DATA DAT. 5.21E-08 NO DATA NODATA NODATA  4.09E-13
BR 8  NODATA ATA 214E-09  NODATA NODATA NODATA LTE-24
RB 86 NO DATA  2.M1E-05 9,83E-06 NODATA NODATA NODATA  4.16E-06
RB 88 NO DATA  6.05E-08 3.21E-08 NODATA NODATA NODATA  8.36E-19
RB 89 NO DATA  4.01E-08 2.82E-08 NO DATA NODATA NODATA  2.33E-21
SR 89 3.08E-04 NO DATA - B.84E-06 NODATA NODATA NODATA  4.84E-05
SR 90 7.58E-03 NO DATA  1.86E-03 NODATA NODATA NODATA 2.19E-04
SR o 5.67E-06 NO DATA  2.29E-07 NODATA NODATA  NODATA  2.70E-05
SR 92 2.18E-06 NO DATA  9.30E-08 NODATA NODATA NODATA  4.26E-05
Y g0 9.62E-09 NO DATA  2.58E-10 NO DATA  NODATA  NO DATA  1.02E-04
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TABLE 2.1
Liquid Dose Conversion Factors (DCF):; DF; -
Page 20of 3 '
Ingestion Dose Factors for Aduits*

(MREM Per PCI Ingested)
NUCLIDE BONE _ LIVER T.8BODY THYROID  KIDNEY LUNG Gl-LLI
Y 91M 9.09E-11 NO DATA  3.52E-12 NO DATA NODATA NODATA  2.67E-10
Y 91 1.41E-07 NO DATA  3.77E-09 NO DATA NODATA N@DAW 7.78E-05
Y 92 8.45E-10 NO DATA  2.47E-11 NO DATA  NO DATA R DAT. 1.48E-05
Y 93 2.68E-08 NO DATA  7.40E-11 NO DATA DATA  850E-05
ZR 895 3.04E-08 9.75E-09 6.60E-09 NO DATA DATA  3.09E-05
ZR 97 1.68E-09 3.39E-10 1.55E-10 NO DATA NOC DATA  1.05E-04
NB 95 6.22E-09 3.46E-09 1.86E-09 NO DATA . NO DATA  2.10E-05
MO 99 NODATA  4.31E-06 8.20E-07 NODATA  9.78E-06 NO DATA  9.99E-06
TC 99M 2.47E-10 6.98E-10 8.80E-09 NO RATA  1.06E-08 3.42E-10 4.13E-07

........ y 2.

TC 101 2.54E-10  3.66E-10  3,59E-09 O DA 6.50E-09  1.87E-10  1.10E-21
RU 103 1.85E-07 NO DATA  7.97E-08 ATA  7.06E-07 NO DATA  2.16E-05
RU 105 1.54E-08 NODATA 6 OBE-?\ DATA  1.99E-07 NO DATA  9.42E-06
RU 106 2.75E-06 NO DATA 3, M NO DATA  5.31E-08 NO DATA 1.78E-04
AG 110M 1.60E-07 1.48E-07 7T9R-08 NO DATA  2.91E-07 NO DATA  6.04E-05
SB 125 1.79E-06 2.00E-08 4.26E- 1.82E-09 0.0 1.38E-06 1.97E-05
TE 125M 2.63E-06 9.71E-07 {9E-07 8.06E-07 1.09E-05 NO DATA  1.07E-05
TE 121M  6.77E-08 1.73E-06  2.75E-05 NO DATA  2.27E-05
TE 127 1.10E-07 8.15E-08 4.48E-07 NO DATA  8.68E-06
TE 120M  1.15E-05 3.95E-06 4,80E-05 NO DATA  5.79E-05
TE 128 3.14E-08 1.18E-08 2.41E-08 1.32E-07 NO DATA  237E-08
TE 131M ' 173E-06  8.46E-07  7.05E-07 1.34E-06  857E-068  NODATA  8.40E-05
TE 131 1.97E-08 8.23E-09 6.22E-09 1.62E-08 8.63E-08 NO DATA  2.79E-09
TE 132 2.52E-08 1.63E-086. 1.53E-06 1.80E-06 1.57E-05 NO DATA  7.71E-05
i 130 7.56E-07 2.23E-06 8.80E-07 1.89E-04 3.48E-06 NO DATA  1.92E-06
1 131 4.16E-06 5.95E-06 3.41E-06 1.95E-03 1.02E-05 NO DATA  1.57E-06
| 132 2.03E-07 5.43E-07 1.90E-07 1.90E-05  8.65E-07 NO DATA  1.02E-07
| 133 1.42E-06 2.47E-06 7.53E-07 3,63E-04 4.31E-06 NO DATA  2.22E-06
] 134 1.06E-07 2.88E-07 1.03E-07 4 99E-06 4 58E-07 NO DATA  2.51E-1C
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TABLE 2.1

Liquid Dose Conversion Factors (DCF): DFy
Page 3 of 3
Ingestion Dose Factors for Adults*
(MREM Per PCI Ingested)

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG Gi-LLI
| 135 4.43E-07 1.16E-08 4.28E-07 7.65E-05 1.86E-06 NO DATA  1.31E-06
cs 134 6.22E-05 1.48E-04 1.21E-04 NO DATA  4.79E-05 HOEBE 2.59E-06
CS 136  B.51E-06 2.57E-05 1.85E-05 NO DATA  1.43E-05 . @ 2.92E-05
cs 137 7.97E-05 1.09E-04 7.14E-05 NO DATA  3.70E- 2.11E-06
CS 138 5.52E-08 1.09E-07 5.40E-08 NODATA 8.0ME-0 4.65E-13

BA 139 9.70E-08 6:91 E-11 2.84E-08 NO DATA

3.92E11  1.72E-07

1.46E-08 4.18E-05
2.02E-11 222E-17
1.24E-11 3.00E-26

6.4
. A
BA 140 2.03E-05 2.55E-08  1.33E-08 NO DATA s}zog
BA 141 471E-08  3.56E-11  1.59E-09 NODATA  3.3%E-11
BA 142 213E-08  219E-11  1.34E-09 1,85E-11
LA 140 2.50E-00  1.26E-08  3.33E-10 NO DATA

LA 142 1.28E-10 5.82E-11 1.45E-11 D NO DATA
CE 141 . 9.38E-09 6.33E-0¢ 7.18E-10 ODATA  2.24E-09

CE 143 1.65E-09 1.22E-06 1. U NO DATA  6.37E-10
CE 144 4.88E-07 2.04E-07 -08 NODATA  1.21E-07
PR 143 9.20E-09 3.69E-00 {\4. NODATA  2.13E-09

NO DATA  9.25E-05
NO DATA  4.25E-07
NO DATA ' 242E-05

.......................................

NO DATA  4.56E-05

. NODATA  1.65E-04

NO DATA  4.03E-05

6
PR 144 3.1E-11 1.256A11 \.33512 NODATA  7.05E-12
ND 147 6.20E-09 7.27E- 4.35E-10 NO DATA  4.25E-09
e

w187 1.03E-07 3.01E-08 NODATA  NODATA
4

NO DATA  4.33E-18
NO DATA  3.49E-05
NO DATA  2.82E-05

NP 239 1.19E-09 %2-710 6.45E-11 NO DATA  3.65E-10

NO DATA  2.40E-05

* Dose factors of intemal exposure are for continuous intake over a one-year period and incude the dose
commitment over a 50-year period; from Reg. Guide 1.109 (Rev. 1). Additional dose factars for nuclides not

included in this table may be obtained from NUREG-0172.
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TABLE 2.2

Bioaccumulation Factors, BF;

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

{pCirkg per pCifliter)
ELEMENT FRESHWATER
FISH INVERTEBRATE
H 9.0E-01 9.0E-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 X ( )
FE 1.0E+02 .
Cco 5.0E+01 .
NI 1.0E+02
cuU 5.0E+01
ZN 2.0E+03
BR 4.2E+02
RE 2.0E+03
SR 3.0E+01
Y 2.5E+01
ZR
NB p
MO
TC
RU
RH
**AG-110m
*tSB ‘
TE
e
cs
B® ™
R
w . .
NP 1.0E+01 4 0E+02

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

**  8b bicaccumulation factor value is taken from

EPRi NP-3840,

***  Ag bioaccumulation factor value is taken from Reg. Guide 1.108 (Rev. 0), Table A-8.
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3.0 TMLLIQUID EFFLUENT WASTE TREATMENT SYSTEMS
31 -1 Liquid aste Treatment System

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

Coolant Train
a. Water Sources - (3) Reactor Coolant Bleed Tanks (RCBT)

- (1) Reactor Coolant Drain Tank (RCDT)

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

c. Liquid Effluent for Release - (2) Waste Evaporator Gén orage Tanks
- (WECST)
d. Dilution - Mechanical Draft Cooling Tower (
- River Flow (2E7 gpm average)
Miscellaneous Waste Train ®
a. s ili ing Sump

- Hea Exchanger Vault Sump
ndon Access Galley Sump
Spent Fuel Pool Room Sump
~ TMi-2 Miscellaneous \Waste Holdup Tank

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

C. uid Effluent for Release - (2) Waste Evaporator Condensate Storage Tanks
- (WECST)
d. Dilution - Mechanical Draft Cooling Tower (0-38k gpm)
- River Flow (2E7 gpm average)
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3.2 Openrability of the TMI-1 Liquid Efflu e em

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

a) Miscellaneous Waste Evaparator (WDL-Z1B) or Reactor Coolant Evaporator
(WDL-Z21A)

b)  Waste Evaporator Condensate Demineralizer (WDL-K3 A or B}
c) Waste Evaporator Condensate Storage Tank (WDL-T 11 A or B)
d) Evaporator Condensate Pumps (WDL-P 14 A or B)

3.22 TMI-1 Representative Sampling Prior to Discharge

All liquid releases from the TMI-1 Liquid Waste Trea
Waste Evaporator Condensate Storage Tanks. Tg pro
representative sample, the contents of the tank €rdyeci

Evaporator Condensate Transfer Pumps.

em are made through the
e thorough mixing and a
ated using one of the Waste

~ 33 I-2 Liquid Effluent Waste Treatment System
3.3.1 Description of the TMI-2 Liquid Radioa aste Treatment System
The TMI-2 Liquid Radioactive atment System has been out of service since the

TMI-2 Accident in 1979. JWM8\LiQyid Radicactive Waste is processed by the Tiil-1
system described in Sect w jor to release. In addition, TMI-2 releases water from
various sumps and t ™ heAsiver (see Figures 1.1 and 1.2). These processes are
governed by plant ures that encompass proper sampling, sample analysis, and

radiation monitgagg techinifues.

/%,
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FIGURE 3.1

TMI-1 Liquid Radwaste
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FIGURE 3.2

TMI-1 Liquid Waste Evapbrators

A

DIST.
[oUT

-ty

meQQC
Y.

C
>-bc

FEED TANK

107




Number
TMI - Unit 1
Radlological Controls Procedure 6610-PLN-4200.01
Title . Revision No.
Offsite Dose Calculation Manual (ODCM) : 20

40 GASEOUS EFFLUENT MONITORS

41  IMI1 Noble Gas Monitor Set Poinis
The gaseous effluent monitor set points are established for each gaseous effluent radiation monitor
fo assure concentrations of radionuclides in gaseous effluents do not exceed the limits set forth in
ODCM Part | Contral 2.2.2,1, Table 4.1 lists Gaseous Effluent Release Points and their associated
parameters; Figure 4.1 provides a Gaseous Effluent Release Pathway Diagram.

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

500 > § (C){F)K)DV) : O (eq 4.1.1)
and '
3000 > {- (c){li + 1.1 M)DV)({F) : (6q 4.1.2)

where;

c;= set point concentration based on Xe-1

equivalent, in pCiioc
F= gaseous effluent flowrate at the mgnitor, .
Ki= total body dose factor, in mrem/W@er ptifm® from Table 4.3

Dv= highest sector annual gvekage gpseous atmospherlc dispersion factor (X/Q)) at or beyond

ondmayin sec/m”, from Table 4.4 for station vent releases and
£3seS, (Condenser off gas ESF FHB, and ground releases}

1.1 = mrem skin dose per mrad air dose,
500 = annual whole body dose rate limit for unrestricted areas, in mrem/yr,
3000 = annual skin dose rate fimit for unrestricted areas, in mrem/#yr.

The set point concentration is further reduced such that the concentration contributions from multiple
release points would not combine to exceed ODCM Control limits,

The set point concentration is converied to set point scale units on each radiation monitor using
appropriate calibration factors.
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This section of the ODCM Is implemented by the Radiation Monitor System Set Points procedure

and the procedure for Releasing Radioactive Gaseous Wasle.
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4.2

TMI-1 Particulate and Radiociodine Monitor Set Points

Set points for monitors which detect radionuclides other than noble gases are aiso established to
assure that concentrations of these radionuclides in gaseous effluents do not exceed the limits of
ODCM Part | Control 2.2.2.1,

Set points are established so as to satisfy the following eguations:

1500 > ‘f (cHFHPYDV) (eq 4.2)

¢ = set point concentration based on I-131 equivalent, in pCi/cc O
F = gaseous effluent flow rate at the monitor, in cc/sec Q
P, = pathway dose parameter, in mremvyr per pCi¥m3 for tion pathway from
Table 4.8. The dose factors are based on the a inaNggual organ and most restrictive
age group (child) (NUREG-0133).

NOTE c

Appendix A contalns P, calculatiohal methodologL

1500 = annual dose rate limit fo any o m péiticulates and radiolodines and radionuclides
(other than noble gases) with reater than eight days in mrem#yr.

Dv= highest sector annual v pseous dispersion factor (X/Q or D/Q) at or beyond the

af Table 4.4 for releases from the station vent and Table 4.5
Q is used for the inhalation pathway. Maximum values of X/Q
presently used 7.17E) sec/m3 for station vent, at sector SE, and 1.16E-5 sec/m3 for
all other releades ectors N and WNW,

The set point con

tion 1€ further reduced such that concentration contributions from multiple
release points

a
uldn mbine to exceed ODCM Control limits.

This section of the ODCM is implemented by the Radiation Monitor Systems Set Points procedure
and the procedure for Releasing Radioactive Gaseous Waste.
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43

Ml-2 Gaseous jati nitor S }

TMI-2 Gaseous Radiation Monitors have their set points described In TMI Plant Procedure 1101-2.1.

Figure 4.5 provides a gaseous effluent release pathway diagram. Table 4.2 provides TMI-2
Radiation Monitor Data.

These set points are set in accordance with the Controls delineated in Part Il of this ODCM.
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44 TM-16G Efflue oints seous Radiation Monitor Data

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

441 RM-A4/RM-A8 Fuet Handling and Auxiliary Buildi gaust

RM-A4 is the particulate, radiciodine and gaseous radiation monitor for the TMi-1 Fuel .
Handling Building Ventilation (see Figures 4.1 and 4.2). RM-A6 is the particulate,
radioiodine, and gasecus radiation monitor for the TMI-1 Auxiliary Building Ventilation
(see Figures 4.1 and 4.2). High alarms on RM-A4 or RM-A6 noble gas channels will
inifiate shutdown of the related building ventilation air supply systg ese two radiation
monitors concurrently will satisfy requirements for the Station Vee point in place
of RM-A8,

442 RM-AS Station Ventilati au

RM-AS is the particulate, radiciodine and gaseoussadidjon Monitor for the TMI-1 Station
Ventilation (see Figures 4.1 and 4.2). This in pigf\effluerytadiation monitor also has an
associated sampling panel with sampling lines locat fore the sample filters, High
alarm on RM-A8 noble gas low channel will initiate shatdown of the Station Ventilation air
supply systems. (The Fuel Handling angl Auxiliary Building Ventilation). This radiation
monitor satisfies requirements for the ion Veni release point in place of RM-A4 and

RM-AS.

443
RM-AS is the gaseous rag ftor for the TMI-1 Condenser Off Gas exhaust (see
Figures 4.1 and 4.4). 15 ig the back up gaseous radiation monitor for the TMI-1
Condenser Off Ga aust (See Figures 4.1 and 4.4). High alarms on RM-AS low
channel or RM- 0 as channels will initiate the MAP-5 Radiciodine Processor
Station. Thes¢two radiafion monitors together satisfy requirements for the Condenser Off
Gas release powt’ ) .

444

samplifig panel. High alarm on RM-AT noble gas channel will initiate shutdown of the
Waste Gas Decay Tank release in progress. This radiation monitor satisfies requirements
for batch gaseous releases to the Station Vent release point.

4.4.5 RM-A9 Reactor Building Purge Exhaust

RM-A9 is the particulate, radiofodine and gaseous radiation monitor for the TMI-1 Reactor
Building Purge system (see Figures 4.1 and 4.3). This in plant effluent radiation monitor
also has an associated sampling panel with sampling lines located before the sample
filters. High alarm on RM-A9 noble gas low channel will initiate shutdown of the Reactor
Building Purge System. This radiation monitor satisftes requirements for the Reactor
Building Purge System release point. .
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446

447

44.8

449

RM-A14 ESF FHB Ventilation System

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

C-RMI- emical Cleaning Facility (CCF) Ventilation Exhaust
ALC-RMI-18 is an Victoreen particulate, radioiodine, and gaseous radiation monitor for
the Chemical Cleaning building exhaust. This monftor is located igfienChemical Cleaning
buikding on the ground floor, and has an associated sample page Iing for
particulate activity is performed off of the monitor.

st

particulate activity is performed off of the monitor. A alarm will inltlate shutdown of
the ventilation air exhaust system.

RLM-RM-1 Respirator Cleant

RLM-RM-1 is an Eberine AM rticul radiation monitor for the TMI RLM Facility.
The monitor Is located in the Equipment Room in the RLM. Sampling for

parliculate activity is perfo the monitor.

&
<&
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4.5 -2 Gaseous nt Release Points and Gaseous Radiation Monytor Data

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

451 HP-R-219 Station Venptilation
HP-R-219 is a Victoreen particulate and gaseous radiation monitor for the TMI-2

ventilation exhaust. This in-plant effluent radfation monitor is located in the TMI-2
Awdliary Building 328 foot elevation and has an associated sample panel.

452 HP-R-219A Station Ventilation Exhaust

HP-R-219A Is a Victorsen particulate and gaseous radiation johit he TMI-2
ventilation exhaust. This in-plant effluant radiation monitor: ted in the TMI-2

Auxiliary Building 328 foot elevation.
453  HP-R-225 Reactor Building Purge Air Exhaust Dugt "A
HP-R-225 is a Victoreen particulate and gaseous ra n monitor for the TMI-2 Reactor

Building Purge Air Exhaust System. This in-plant effident radiation monitor is located in
the TMI-2 Audliary Building 328’ elevatign area.
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46

Control of Gaseous Effluent Releases

TMI gaseous effluent combined releases are controlled (per ODCM Part | for TMI-1 and ODCM

Part Il for TMI-2) by effluent sampling and radiation monitor set poinfs. These measures assure that
releases from the various vents do not combine to produce dose rates at the site boundary
exceeding the most restrictive of 500 mrem per year to the total body or 3000 mrem per year to the
skin, and 1500 mrem per year to the thyroid. This is done by restricting simultaneous releases and
by limiting the dose rates that may be confributed by the various vents at any time. The various vent
radiation monitor set points are each based on fractions of the ahove [imits and do not exceed the
above limits when summed together. These effiuent radiation monitor set points are calcuiated
using the methodology described in equations 4.1.1, or 4.1.2 and 4.2. The actual set points are then
listed in TMI-1 Operations Procedure 1101-2.1.

and analyses in accordance with ODCM Part | for TMI-1 and ODCM P, -2. The results of

The radioactive content of each batch of gaseous waste is determined prjor§o rele se by sampling
Il f0

pre-refease analyses are used with the calculational methods in Se 1 and 4.2 to assure that

the dose rates at the site boundary are maintained below the limit:

Part | for TMI-1 and
ODCM Part [f for TMI-2.

Post-reicase analyses of samples composited from batch 4n¥ contiflious releases are performed in
accordance with ODCM Part | for TMi-1 and ODCM Part Il for N#-2. The results of the analyses
are used to assure that the dose rates at the site boundary are fnaintained within the limits of ODCM

Part | forTMI~1 and ODCM Patt Il for TMI-2. %’
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TABLE 4.1

TMI-1 Gaseous Release Point and Gaseous Radiation Monitor Data

GASEOUS RELEASE
RADIATION GASEOUS F) TERMINATION
MONITOR RELEASE | FLOW INTERLOCK
(DETECTOR) | LOCATION | POINT | RECORDER | (YES/NO) VALVES
YES
) - Fuel Hand, AH-E-10
RM-A4 |30 EIOVATON | 5yjiging FR-149 AH-D-120
Y 599- | Exnaust AH-g:?:\
AH-Df22
306' Elevation Au?dll_ary S\J
RM-AG ; Building FR-150
Auxiliary Bldg. Exhaust -11
— Y
G-V47
RMA-8/9 Bldg. i AH-E-10
RM-AS  [NearBWST |Stalion &F§é1_14650'\_ AH-E-11
Exhaust Y starts MAP-5
Radioiodine
4 Sampler
322" Elevation Condensef“‘& Star .
RM-A5 Second Floor |Off G -1113 R adioiodine
Turbme Bldg. |Exh t Sampler
322" Elevation ~ & St AP
RM-A15 Second Flog/™N O Ggh FR-1113 = adiciodine
Turbine Bigg\, | Exhaust Sampler
asle Gas
1306 Decay YES
RM-A7 ;Q'na . | Tanks FR-123 WDG-V47
{AB.C)
y YES .
}Kq Reactor AH-V-1ABICID
RM-AS A-8/9 Bldg. |Building FR-909/ WDG-534/535
Near BWST |Purge FR-148 Starts MAP-5
Exhaust Radioiodine
Sampler
331" Efevation |ESF Fuel . NO
ESF FHB Handling
RM-AN4  |otside Chem. |Building | T <1 104A/B X;Pouﬂ
Addition Bldg. |Exhaust :
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TABLE 41

TMI-1 Gaseous Release Point and Gaseous Radiation Monitor Data

TMI-2 Gaseous Release Point and Gaseous Rad

RELEASE
GASEOUS TERMINATION
RADIATION INTERLOCK
MONITOR GASEOQUS (YES/NO)
(DETECTOR) LOCATION RELEASE POINT VALVES
Chemical
ALCRMI18  (Cleaning Bldg.  |SomXoust NONE
304' Elevation Y
WHPF
WHPRIT-1  |Mechanical ‘év':t':;E"ha"St
Equipment Room y
RLM-Mechanical |RLM Exhaust
RLM-RM-1 Equipment Room |System
TABLE 4.2

ia%«onitor Data

RELEASE
GASEOUS TERMINATION
RADIATION GAS S INTERLOCK
MONITOR EASE (YES/NO)
{(DETECTOR) LOCATIO, POINT VALVES
328' Elevati tation
HP-R-219 ent NONE
Exhaust
- Station Vent
HP-R-219A ) . Exhaust NONE
o 328’ Reactor Bldg
HP-R-2 . Purge Exhaust NONE
Duct "A"
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TABLE 4.3

Dose Factors for Noble G_ases and Daughters*

Gamma Beta
Total Body Skin Dose Gamma Air
Dose Factor(a) Factor(b) Dose Factor Beta Air
: K ; M Dose Factor
{mrem/yr per {mrem/yr per (mrad/yr per N
Radionuclide pCiim® uCifm) uCilm®) (mradfyr per pCim®)
Kr-83m - 1.56E-02% - 1.93E+01 2. 88E+02
Kr-85m 1.17E+03 1.46E+03 1.23E+03 A( 1.%&03
Kr-85 161E+01 |  1.24E+03 1.72E+01 T5E+03
Kr-87 5.92E+03 0.73E+03 6.17E+0 1.03E+04
Kr-88 1.4TE+04 2.37E+03 1.5;(+u4\ 2.93E+03
Ks-89 1.66E+04 1.01E+04 1.73E4 1.06E+04
Kr-90 1.56E+04 7.20E403 1,63E+04 7.83E403
Xe-131m 9.15E+01 4.76E+02 A\  1.56E+02 1.11E+03
Xe-133m 2 51E+02 9.945,{22 3.27E+02 ' 1.48E+03
Xe-133 2.94E+02 alﬂb"e«@y 3.53E+02 1.05E+403
Xe-135m 3.12E+03 \(Eh2 3.36E+03 7.39E+02
Xe-135 181E403 o 6E+03 1.92E+03 2.46E+03
Xe-137 1.42E+03 1226404 | 1.51E+03 1.27€404
Xe-138 8.336@ 4436403 9.21E+03 4.75E+03
Ar-41 W07 2.69E+03 9.30E+03 3.28E+03

[ 4

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

~  7.86E-02 = 7.56 x 10™
(a) Total body dose factor for gamma penetration depth of 5 cminto the bady,

(b)  Skin dose factor at a tissue depth or tissue density thickness of 7 mg/cm?.
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TABLE 4.4

Atmospheric Dispersion Factors for Three Mile Island

« STATION VENT DISTANCE

« SECTOR AVERAGE X/Q (IN SECIM’) IN METERS) SEASON - ANNUAL

SECTOR | 610 2413 4022 5631 7240 | 12067 | 24135 | 40225 | 56315 | 72405
N 1.48E-07 | 5.32€-07 | 2.95E-07 | 1.93E-07 | 1.39E-07 | 6.52E-08 | 1.91E-08 | 5.02E-09 | 1.88E-09 | 1.09E-09"
NNE | 1.70E-07 | 7.17E-07 | 3.45E-07 | 2.00E-07 | 1.39E-07 | 5.58E-08 | 1.70E-08 | 4.77E-0¢ | 1.98E-09 | 9.69E-10
NE [ 1.12E-07 | 1.75E-07 | 3.26E-07 | 1.86E-07 | 1.21E-07 | 5.00E-08 | 1.67E-08 | 4.87E-09 | 1.85E-09 | 9.93E-10
ENE [ 1.09E-07 | 2.13E-07 | 2.67E-07 | 1.53E-07 | 1.05E-07 | 4.31E-08 | 1.42E-08 | 4.42E-09 | 1.59E-09 | 8.64E-10
E 2,31E-07 | 1.71E-07 | 1,52E-07 | 1.49E-07 | 1.06E-07 | 4.63E-08 | 1.52E-08 s.1sep€'&4se-09 1.50E-09
ESE | 3.60E-07 | 2.12E-07 | 2,50E-07 | 1.48E-07 | 9.48E-08 | 3.98E-08 | 1.50E-08 5.95-\; 2}2€-09 | 1.93E-09
SE | 4.19E-07 | 3.79E-07 | 2.53E-07 [ 1.55E-07 | 1.11E-07 | 4.82E-08 | 1.81E-08 | &84E-0S"3.30E-09 | 2.22E-09
SSE | 2.90E-07 | 3.62E-07 | 2.55E-07 | 1.49E-07 | 1.11E-07 | 5.02E-08 | 1.98E ) 2.94E-09 | 1.70E-09
S 1,87E-07 | 6.47E-08 | 2.16E-07 | 1.30E-07 | 8.65E-08 | 4.09E-08 | 1. 96£-09 | 1.99E-09 | 1.04E-09
SSW | 6.13E-08 | 4.16E-08 | 1.56E-07 | 1.03E-07 | 6.81E-08 | 2.72E-08 | 94E-DQ [ 3.01E-09 | 1.50E-09 | 8.23E-10
SW | 5.76E-08 | 1.14E-07 | 1.70E-07 | 1.05E-07 | 6.93E-08 | 2.51E-08 { 9"84E-097 2.72E-09 | 1.33E-09 | 8.33E-10
wsw | 8.52E-08 | 3.75E-07 | 2.14E-07 | 1.26E-07 | 7.74E-08 | 3.08E-08 | 1.02548 | 3.28E-09 | 1.39E-09 | 9.63E-10
W | 1.15E-07 | 5.80E-07 | 2.88E-07 | 1.63E-07 | 1.18E-07 | 5.23E-08 | 1.72E-08 | 5.06E-09 | 1.98E-09 | 1.25E-09
WNW | 1.41E-07 | 6.26E-07 | 3.30E-07 | 2.19E-07 | 1.46E-07 | S%8E-08 | 1.95E-08 | 6.32E-09 | 2.16E-09 | 1.34E-09
NwW [ 1.42E-07 | 5.67€-07 | 3.17E-07 | 1.93E-07 [ 1.30E-0 E,08 | 2.06E-08 | 5.90E-08 | 2,70E-09 | 1.45E-09
NNW | 1.008-07 | 5.776-07 | 3.18E-07 | 1.80E-07 | 1.27%-0Y | 5.2¢F-08 | 1.77€-08 | 4.82E-08 | 2.01E-09 | 1.22E-09

. STATION VENT

« SECTOR AVERAGE D/ (IN M) __\(IN MBTERS) SEASON - ANNUAL

SECTOR | 610 2413 4022 6™ NIZA0 | 12067 | 24185 | 40225 | 56315 | 72405
N 2.51E-08 | 8.72E-10 | 4.84E-10 | 28 2.50E-10 | 8.57E-11 | 2.51E-11 | 4.98E-12 | 1.57E-12 | 7.84E-13
NNE | 3.89E-08 | 1.98E-09 | 9.54E-10/] 3.99E-19"] 3.38E-10 | 1.10E-10 | 2.89E-11 | 6.06E-12 | 2.10E-12 | 8,89E-13
NE | 2.58E-09 | 6.70E-10 | 9.13E-10M#A 0TE-10 | 2.97E-10 | 1.04E-10 | 2.87E-11 | 6.01E-12 | 1.99E-12 | 9.23E-13
ENE | 2.15E-09 | 5.85E-10 | 5 #AE-10 | WOBE-10 | 2.08E-10 | 8.30E-11 | 2.32E-11 | 5.41E-12 | 1.63E-12 | 7.64E-13
E 5.54E-09 | 1.23E-09 k6.17ENMQA 4.59E-10 | 3.63E-10 | 1.34E-10 | 3.86E-11 | 9.44E-12 | 3.77E-12 | 1.97E-12
ESE | 9.17E-09 2.055-@655{. 8.68E-10 | 5.11E-10 | 1.82E-10 | 6.77E-11 | 1.72E-11 | 7.67€-12 | 4.07E12
SE [1.22E-08 2.88E~0K; -09 | 1.02E-09 | 6.85E-10 | 2.60E-10 | 8.30E-11 | 2.34E-11 | 9.42E-12 | 5.51E-12
SSE | 7.50E-00 | 1.62E-09 | ¥.08E-09 | 5.89E-10 | 4.49E-10 | 1.87E-10 | 6.16E-11 | 1.61E-11 | 5.67E-12 | 2.83E-12
s 3.86E-00 | 6.53E-10 | 8.27E-10 | 3.59E~10 | 2.32E-10 | 1.06E-10 | 3.05E-11 | 8.10E-12 | 2.73E-12 | 1.23E-12
SSW | 1.13E-08 | 2.94E-10 | 4.19E-10 | 2.53E-10 | 1.56E-10 | 5.38E-11 | 1.68E-11 | 3.91E-12 | 1.64E-12 | 7.84E-13
SW | 1.19E-09 | 3.84E-10 | 4.96E-10 | 2.80E-10 | 1.70E-10 | 5.24E-11 | 1.65E-11 | 3.62E-12 | 1.49E-12 | 8.12E-13
WswW [ 1.77-09 | 8.31E-10 | 6.49E-10 | 3.50E-10 [ 1.99E-10 | 6.73E-11 | 1.89E-11 | 4.58E-12 | 1.63E-12 | 9.90E-13
W | 2.41E-09 | 1.29E-09 | 6.81E-10 | 3.65E-10 | 2.96E-10 | 1.12E-10 | 3.11E-11 | 6.90E-12 | 2.26E-12 | 1.25E-12
WNW | 3.20E-09 | 1.39E-09 | 7.73E-10 | 5.91E-10 | 3.86E-10 | 1.19E-10 | 3.43E-11 | 8.36E-12 | 2.30E-12 | 1.20E-12
NW [ 3.25E-09 | 1.23E-08 | 7,39E-10 | 4.22E-10 | 2.77E-10 | 1.14E-10 | 7.28E-11 | 7.61E-12 [ 2.92E-12 | 1.36E-12
NNW | 1.98E-09 | 9.88E-10 | 6.71E-10 | 3.06E-10 | 2.23E-10 | 8.21E-11 | 2.41E-11 | 4.93E-12 | 1.72E-12 | 9.03E-13

DATA FROM 1/1/78 THROUGH 12/31/86 USED IN CALCULATIONS
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TABLE 4.5

Atmospheric Dispersion Factors for Three Mile Island

« GROUND RELEASE DISTANCE .

» SECTOR AVERAGE X/Q (IN SEC/M®) (IN METERS) SEASON - ANNUAL

SseEcTOR| s&10 2413 4022 5631 7240 12087 | 24135 | 40225 | 56315 | 72405
N 1.16E-05 | 1.13E-06 | 5.94E-07 | 3.80E-07 | 2.38E-07 | 9.74E-08 | 3.45E-08 | 9.28E-09 | 3.52E-09 | 2.05E-09
NNE | 1.08E-05 | 1.10E-08 | 5.66E-07 | 3.41E-07 | 2.38E-07 | 0.55E-08 | 3.11E-08 | 8.94E-00 | 3.74E-09 | 1.84E-09
NE | 7.02E-06 | 9.81E-07 | 5.42E-07 | 3.17E-07 | 2.10E-07 | 9.01E-08 | 3.10E-08 | 8.87E-09 | 3.54E-09 | 1.91E-09
ENE | 7.14E-06 | 9.64E-07 | 4.92E-07 | 2.85E-07 | 1.97E-07 | 7.82E-08 | 2.64E-08 | 8.38E-09 | 3.04E-09 | 1.66E-00
E 8.49E-06 | 1.09E-06 | 5.48E-07 | 2.91E-07 | 1.87E-07 | 8.40E-08 | 2.82E-08 | 9.85E-f9 | AN5E-09 | 2.87E-09
ESE | 6.91£-06 | 8.02E-07 | 4.49E-07 | 2.57E-07 | 1.67E-07 | 7.20E-08 | 2.77E-08 5.94E-09 | 3.68E-09
SE | 6.70E-06 | 9.06E-07 | 4.53E-07 | 2.81E-07 | 2.03E-07 | 8.94E-08 | 3.33E-08 _19E-09 | 4.18E-09
SSE | 7.26E-06 | 9.25E-07 | 4.91E-07 | 2.87E-07 | 2.08E-07 | 9.18E-08 | 3.72E-08¢ 1. 5.62E-09 | 3.26E-09
$ 8.70E-06 | 9.08E-07 | 3.99E-07 [ 2.41€-07 | 1.61E-07 | 7.31E-08 | 2.57, 3¢-09 | 3.74E-00 | 1.95E-00
SSW | 6.05E-06 | 7.01E-07 | 2.75E-07 | 1.86E-07 | 1.24E-07 | 5.06E-08 | 1/82E-OW] 5.71E-08 | 2.87E-09 | 1.58E-00
SW | 5.94E-06 | 5.716-07 | 2.86E-07 | 1.81E-07 | 1.22E-07 { 4.50E-08 {"1.ME-08 | 5.12E-09 | 2.53E-09 | 1.59E-09
wsw | 8.00E-08 | 7,026-07 | 3.60E-07 | 2.15E-07 | 1.34E-07 | 5.50E-08 | 1.875008 | 6.12E-09 | 2.62E-09 | 1.83E-09
W | 1.02E-05 | 1.07E-06 | 5.30E-07 | 3.02E-07 | 2.05E-07 { 9.31E-08 | 3,155-08 | 9.48E-09 | 3.74E-09 | 2,38E-09
WNW | 1.18E-05 | 1.13E-06 | 5.98E-07 | 3.67E-07 | 2.53E-07 1’.{05-07 3.56E-08 | 1.18E-08 | 4.07E-09 | 2.54E-09
Nw | 1.136-05 | 1.06E-06 | 5.70E-07 | 3.53E-07 2.405-07‘5??7 3.82E-08 | 1.11E-08 | 5.14E-0¢ | 2.78E-09
NNW | 1.08E-05 | 1.04E-08 | 5.72E-07 | 3.27E-07 | 2.22%-07 _33 -08 | 3.20E-08 | 8.89E-09 [ 3.75E-09 | 2.29E-09

- N/

» GROUND RELEASE ;

» SECTOR AVERAGE D/Q (IN M?) IN MEYTERS) SEASON - ANNUAL

SECTOR| 610 | 2413 | 4022 | 551~ |Ng2do | 72067 | 24135 | 40225 | 86315 | 72405
N 2.30E-08 | 1.88E-09 | 8.93E-10 | 4.8%F- .70E-10 | 8.98E-11 | 2.63E-11 | 4.98E-12 | 1.57E-12 | 7.84E-13
NNE | 2.66E-08 | 2.25E-09 1.06E—0§{'§4 £-167] 3.38E-10 | 1.10E-10 | 2.89E-11 [ 6.06E-12 | 2.10E-12 | 8.89E-13 |.
NE 1.75E-08 | 2.00E-09 1.01;—09‘@10 2.98E-10 | 1.04E-10 | 2,88E-11 | 8.01E-12 | 1.99E-12 | 9.23E-13
ENE | 1.68E-08 | 1.85E-09 | 8.99K.10 | ABE-10 | 2.65E-10 | 8.57E-11 | 2.33E-11 | 5.41E-12 | 1.63E-12 | 7.64E-13
E 2.88E-08 | 2.99E-09 J¢1.39E-0R #/6.34E-10 | 3.67E-10 | 1.35E-10 | 3.88E-11 | 9,42E-12 { 3.77E-12 | 1.97E-12
ESE | 3.59E-08 | 3.80 E-D |- 8.70E-10 | 5.15E-40 | 1.83E-10 | 5.78E-11 | 1.71E-11 [ 7.06E-12 | 4.06E-12
SE | 4.12E-08 | 4.55E-09 N2.19E-09 | 1.15E-09 | 7.50E-10 | 2.72E-10 | 8.31E-11 | 2.34E-11 | 9.42E-12 | 5.50E-12
SSE | 3.12E-08 | 3.236-09 | 7.59E-09 [ 8.00E-10 | 5.20E-10 | 1.88E-10 | 6.18E-11 | 1.61E-11 | 5.86E-12 | 2.83E-12
s 2.65E-08 | 2.21E-08 | 9.07E-10 | 4.75E-10 | 2.86E-10 | 1.07E-10 | 3.06E-11 | 8.10E-12 | 2.73E-12 | 1.23E-12
SSw | 1.45E-08 | 1.30E-09 | 4.80E-10 | 2.82E-10 | 1.70E-10 | 5.71E-11 | 1.69E-11 | 3.91E-12 | 1.64E-12 | 7.84E-13
SW | 1.426-08 | 1,10E-09 | 5.15E-10 | 2.82E-10 | 1.71E-10 | 5.24E-11 | 1.65E-11 | 3.62E-12 | 1.49E-12 | 8.12E-13
WsW | 2.01E-08 | 1.41E-09 | 6.82E-10 | 3.54E-10 | 2.00E-10 | 8.76E-11 | 1.89E-11 | 4.58E-12 | 1.63E-12 | 8.90E-13
‘W | 2.55E-08 | 2.16E-09 | 1.00E-09 | 4.91E-10 | 3.01E-10 | 1.12E-10 | 3.11E-11 | 6.90E-12 | 2.27E-12 [ 1.25E-12
WNW | 2.88E-08 | 2.30E-09 | 1.13E-09 | 5.03E-10 | 3.67E-10 | 1.19E-10 | 3.43E-11 | 8.36E-12 | 2.39E-12 | 1.29E-12
NW | 2.78E-08 | 2.15E-09 | 1.06E-09 | 5.58E-10 | 3.41E-10 | 1.19E-10 | 3.57E-11 | 7.61E-12 | 2.92E-12 | 1.36E-12
NNwW | 2.17E-08 | 1.75E-08 | 8.756-10 | 4.24E-10 | 2.57E-10 | 8.55E-11 | 2.42E-11 | 4.93E-12 | 1.72E-12 | 9.03E-13

DATA FROM 1/1/78 THROUGH 12/31/86 USED IN CALCULATIONS
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TABLE 4.6
Dose Parameters for Radioiodines and Radioactive
Particulate in Gaseous Effluents*
CRITICAL ORGAN CRITICAL ORGAN
NUCLIDE ORGAN FACTOR Pi** NUCLIDE ORGAN FACTOR o] il

H-3* TOTAL BODY | 3.04E-07 1.12E+03 ||RU-103 LUNG 1.79E-04 6.62E+05
C-14 BONE | 9.70E-06 3.59E+04 |RU-105 Gl-LLI 2.69E-05 9.95E+04
NA-24 TOTAL BODY | 4.35E-06 1.61E+04 | RU-106 LUNG 3.87E-03 1.43E+07
pP-32 BONE 7.04E-04 2.60E+06 JAG-110M |LUNG 1.48E-03 $.48E+06
CR-51 LUNG 4.59E-06 1.70E+04 | TE-125M LUNG 1.29E-04 4.77E+05
MN-54 LUNG 4.26E-04 1.58E+06 |SB-125 LUNG 8. 2.32E+06
MN-56 GI-LLI 3.33E-05 1.23E+05 |[TE-127M LUNG 4. 1.48E+06
FE-55 LUNG 3.00E-05 1.11E+05 [ TE-127 GI-LLI 2l J 5.62E+04
FE-59 LUNG 3.43E-04 1.27E+06 | TE-129M LUNG < 7604 1.76E+06
CO-58 LUNG 2.99E-04 1.11E+06 | TE-129 GI-LLI 6.80E-06 2.55E+04
CO-60 LUNG 1.91E-03 7.07E+08 (|TE-131M GI-LLI /32E-05 3.08E+05
Ni-63 BONE 2.22E-04 8.21E+05 || TE-131 LU 5.55E-07 2.05E+03
NI-85 GI-LLI 2.27E-05 B.40E+04 | TE-132 LUSG 1.02E-04 3.77E+05
cu-64 Gi-LLI 0.92E-06 3.67TE+04 {11130 Ol 4,99E-04 1.85E+06
ZN-85 LUNG 2.69E-04 0.95E+05 [|1-131 THYR 4 39E-03 1.62E+07
ZN-69 Gl-LL} 2.75E-06 1.02E+04 (|1-132 THYROID 5,23E.05 1.94E+05
BR-83 TOTAL BODY [1.28E-07 4.74E+02 ||1-133 THYROID 1.04E-03 3.88E+06
BR-34 TOTAL BODY | 1.48E-07 548E+02 |11 THYRGID 1.37E-05 5.07E+04
BR-85 TOTAL BODY | 6.84E-09 2.53E+01 THYROID 2.14E-04 7.92E+05
RB-86 LIVER 5.36E-05 1.98E+05 LIVER 2.74E-04 1.01E+086
RB-88 LIVER 1.52E-07 5.62E+02 LIVER 4.62E-05 1.71E+05
RB-89 LIVER 9.33E-08 3.45E BONE 2.45E-04 9.07E+05
SR-89 LUNG 5.89E-04 2.1 LIVER 2.27E-07 8.40E+02
SR-90 BONE 2.73E-02 1 . GI-LLI 1.56E-05 5. 77TE+04
SR-91 GI-LL| 4.70E-05 +05 [[BA-140 LUNG 4.71E-04 1.74E+06
SR-92 Gi-LLI 6.55E-05 242E905 |[BA-141 LUNG 7.89E-07 2.92E+03
Y-90 ‘1 GI-LL} 7.24E-05 SE+05 [BA-142 LUNG 4.44E-07 1.64E+03
Y-91M LUNG 1E+03 [ LA-140 GI-LL! 6.10E-05 2.26E+05
Y-91 LUNG B63E+06 [ LA-142 GI-LLI 2.05E-05 7.50E+04
Y-92 GI-LL! 2.30E+05 |[CE-141 LUNG 1.47E-04 5.44E+05
Y-93 GI-LLI 3.80E+05 | CE-143 Gl-LLI 3.44E-05 1.27E+05
ZR-85 LUNG 2.23E+06 ||CE-144 LUNG 3.23E-03 1.20E+07
ZR-97 GI-LLI . 3.51E+05 |[PR-143 LUNG 117E-04 4.33E+05
NB-85 LUNG 1.866E-04 6.14E+05 [PR-144 LUNG 4 23E-07 1,57E+03
MO-99 LUNG 3.86E-05 1.35E+05 [|ND-147 LUNG 38.87E-05 3.28E+05
TC-99M GI-LLI 1.30E-06 4.31E+03 || W-187 GI-LLI 2. 46E-05 9.10E+04
TC-101 LUNG 1.58E-07 5.85E+02 [[NP-239 GIl-LLI 1.73E-05 8.40E+04

*  The listed dose parameters are for radionuclides, other than noble gases that may be detected in gaseous
effluents. Pifactors include ali nonatmospheric pathway transport parameters, the receptor's usage of
pathway media, and are based on the most restrictive age group (child) critical organ. Additional dose
parameters for nuclides not included in this Table may be calculated using the methodology described in
NUREG-0133.

**  Tritium dose factors include an increase of 50% to account for the additional amount of this nuclide absorbed
through the skin.
** mrem/year per pCifm’.
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FIGURE 4.1

TMI-1 Gaseous Effluent Pathways
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FIGURE 4.2

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

TMI-1 Reactor Building Effluent Pathway
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FIGURE 4.4

TMI-1 Condenser OFfgas Effluent Pathway
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FIGURE 4.5

TMI-2 Gaseous Effluent Filtration System/Pathways
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5.0 GASEO LUENT DOS SESSMENT

5.1 Gaseous Effluents - Instantaneous Release Limits

5141 Noble Gases

Far noble gases, the following equations apply for total body and skin dose rate at the
unrestricted area boundary:

5.1.1.1 Total Body

Dose Ratey, =

where:

Dose Ratet b=

¥ (K) x (Dv) x (Q) O (eq5.1.1.1)

instantaneous total body dose rate limi ey boundary, in mrem/yr.

total body dose factor due to ga a e iggions for each identified noble
gas radionuclide, in mrem/yr per p! ym? ffom Table 4.3.

highest sector annual average gaseous dsspersxon factor ¢X/Q) at or
beyond the unrestricted{ area boundary, in sec/m”, from Table 4.4 for

d Table 4.5 for all other releases (Condenser Off
Gas, ESF FHB, apd grodRgreleases). Maximum values presently in use
are 717E-7 s at setor NNE for station vent, and 1.16E-5 sec.fm for

all other releas ors N and WNW.
= Releage @ adionucide, i, in pCi/sec as determined by sampling and
anapfSi ated using the concentration of noble gas radionuclide, i,

, times the release pathway flow rate, in co/second.
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51.1.2 Skin

Dose Rates = % (Li+1.1 M) X (Dv} X (@) (eq5.1.1.2)

where:

Dose Rateg, = instantaneous mrem/year skin dose rate limit, at the site boundary, in

L=

M; =

1.1=

Q=

Dv=

2

mrem/yr.

skin dose factor due to beta emlssmns for each identified noble gas
radionuclide, in mrem/fyr per an/m from Tabile 4.3,

air dose factor due to gamma emissions for eggch @ ed noble gas
radionuclide, in mrad/yr per pCifm® from Ta 3

mrem skin dose per mrad air dose. Co ose to skin dose.
release rate of radionuclide, i, in p€l/sedyas determined by sampling and
analysis. Calculated using the entrafon of noble gas radionuclide, |,
in nCifce, times the release pathway rate, in cc/second.

erage gaseous dlsperslon factor O/Q} at or
dlarea boundary, in sec/m’, from Table 4.4 for
station vent releases; a ble 4.5 for all other releases {Condenser Cff
Gas, ESF FH ground releases). Maximum values presently in use
are 717E-7 s ctor NNE for station vent, and 1.16E-5 sec/m” for
all other r ectors N and WNW.

S

highest sector annual
beyond the unrestri
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51.2

Greater than 8 Days

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

Dose Ratep = f (Pi) (Dv) (Q) {eq 5.1.2)

where;
Dose Ratep =

Pi=

mrem/year organ dose rate.

dose parameter for 1-131, |-133, Tritium and des in Parliculate

Form, with half-lives greater than 8 days, fopfhg infededion pathway, in

mrem/yr per uCi/m’>, from Table 4.6. Th ctors are based on the
jtical indivi i ag up {child).

or beyond the unrestricted are
the station vent releases and Table or all other releases X/Q is used
for the mhalatlon pathway. Maximurfi values of X/Q presently used are
7.17E-7 sec/m> for stajipn vent, at sector NNE, and 1.18E-5 sec/m” for all
other releases, at oks N and WNW.

release rate of radiofiuciide, i, in pCifsec. Calculated using the
Tradionuclide, i, in uCi/ce, times the release pathway
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52 Gaseous Effluents - 10 CFR 50 Appendix |
5.2.1 Noble Gases

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

Dose I' = (3.17E-8) x f (M) x (Dv} x {Qi) ‘ _ (eq 5.2.1)
' and

Dose f = (3.17E-8) x (N.) X {Dv) x (Qi) O (eq 5.2.2)

where: '

Dose I' = mrad gamma air dose due to gamma,_emi jonPfrom noble gas
radionuclides.

Dose p = mrad beta air dose due to beta emMsgiops from noble gas radionuclides.

M; = air dose factor due to gamma emlssmns for each identified noble gas
radionuctide, in mrad/yRper uCi'm®, from Table 4.3,

N; = air dose factor dua fo bety#missions for each identified noble gas

radionuclide, } per pnC¥m?®, from Table 4.3.

Dv = highest S| Windal average gaseous disperslon factor, X/Q, at or
beyo : s{ricted area boundary, in sec/m>. Values may be read or
intgMiplated Table 4.4 for releases from the station vent and

aII other releases. Maximum values of X/Q presently used
o¥er releases at sectors N or WNW.

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

17E-8 = inverse of the number of seconds in a year.

NOTE

if the methedology in this section is used in determining dose to an
individual, rather than air dose due to noble gases, substitute Ki, from '
Table 4.3, for Mi, and (LI + 1.1 Mi) for Ni.
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5.2.2 lodine-131. lodine-133, Tritium and Radionuclides in Particulate Fom, with Half-Lives
Greater than 8 Days

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

Dose, = 2 (BATER) x T (R) (DV) (Q) (eq 5.2.2)

where:

Dose, = dose to all real pathways, p, to organ, o, of an inin age group, a,

from 1-131, [-133, Tritium and Radionuclides | Fo Form, with
half-lives greater than 8 days, in mrem, dugi@ig gny d®Sired fime period.

Ri= the dose factor for each identified radionu athway, p, age group,
a, and organ, o, In mram/yr per uCj Hed inhalation pathway and m? -
mrem/yr per uCifsec for other pgiQways, ¥em Tables 5.2t0 5.7.

NOTE p4

condenser off-gas air ejector (see NURE 7) all lodine R; values for
ail pathways, gxcept the inhalation p: nsidered to be zero
when performing dose calculations from the condenser
off-gas air ejector. Only calculat, se due to the inhalation pathway
for condenser off-gas air ejectqf iodiNes

i -
Tritium, H-3, dog Yactor i?fnremsyear per uCi/m?® for all pathways.

V= sector annual average gaseous d:spersnon factor (X/Q) at or
eyond the unrestncted area boundary, in sec/m>, for the inhalation
pathway, and D/Q, in m?, for other pathways. Table 4.4 is used to derive
the values for station vent releases and Table 4.5 is used to derive the
values for all other releases. The values used to calculate site boundary
and critical receptor doses are as follows:

Station Vent Releases - Boundary
Inhalation X/Q 717 E-7
Meat D/Q 122 E-8 Ground D/Q 1.22 E-8
Cow/Miik/Infant D/IQ  1.22 E-8 Vegetation D/Q 122 E-8
Station Vent Releases - Critical Receptor
Inhatation X/Q 712E-7
Meat. D/Q 46E-9 Ground D/Q 78 E-9
Cow/Milk/InfantD/Q@ 3.1 E-9 Vegetation D/Q 8.9E-9
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Ground or Other Rleases - Boundary
Inhalation X/Q 1.16 E-5
Meat D/Q 412E-8 Ground D/Q 412 E-8

Cow/Milk/Infant D/Q 412 E-8 Vegetation D/Q 412E-8
Ground or Other Rleases - Critical Receptor
Inhalation X/Q 1.2E-5
Meat D/Q 92E-9 Ground D/Q 3.0E-8
Cow/MilkAnfant D/Q 6.3 E-9 Vegetation D/Q 26 E-8
Dv(H-3) = In the case of H-3 only the X/Q's above are used for all pathways.

Q; = release of I-131, I-133, Tritium and Radionuclides, i, in Particulate Form
with half-lives greater than 8 days, in pCl, cumulg dyer the specified
time period (uCl/second * seconds).

3.17E-8 = inverse of the number of seconds in a ¥

<
T
B

/%/
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53

Gasegus Radioactive System Dose Calculations Once per Month

ODCM Part | Control 2.2.2.4 and TMI-2 PDMS Tech Spec Section 6.7.4.a.6 requires that
appropriate subsystem of the Gaseous Radwaste Treatment System shall be used to reduce the
radioactive materials in gaseous waste prior to their discharge. When the monthly projected doses
due to the gaseous effluent releases from the site would exceed:

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

The following calculational method is provided for performing this dose proje

dose for the

by 31. Also, this

sual release during the
of the values listed

tem, as defined in

At least once per month the gamma air dose, beta air dose and the m N :
quarier-to-date will be divided by the number of days into the quarter gfidulttpti€d
dose projection shall include the estimated dose due to any anticipgte

Section 6.0, or appropriate portions of the TMI-2 Gaseous
Figure 4.5, shall be used to reduce radioactivity levels pri

At the discretion of Radiological Engineering, time periods othe¥ than the current quarter-to-date

may be used to project doses if the dose per daydi the current quarter-to-date is not befieved to be
representative of the dose per day projected fgg th§ next month.
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54

Alternative Dose Calculational Methodologies for Gasegus Effluents
As an altemative to the methods described above, the models infor based upon, those presented in
Regulatory Guide 1.109 (Rev. 1) may be used to make a comprehensive dose assessment. Default

parameter values from Regulatory Guide 1.109 (Rev. 1) and/or actual site specific data can be used
where applicable.

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

This model incorporates the guidelines and methadology set forth in USNRGR®gulatory

Guide 1.109, and uses actual houtly meteorological information matched to of releases to
more accurately assess the dispersion of effluents in the atmosphere. Diingrthis assessment
of dispersion with TMINS effluent data for each unit, postulated maxi ypothetical doses to the

public are calculated.

oQ;k
S
/%/
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TABLES.21

Pathway Dose Factors, Ri

AGE GROUP: INFANT  PATHWAY: INHALATION

R ___--___.-_--_--....-_---------------_-------.------_—-..--..- -----------

-----------------------------------------------------------------------------

H-3 0.00E+00 6.47E+02 B.47E+02 6.4TE+02 6.47E+02 6.47E+02 6.47E+02
c-14 266E+04 5.31E+03 5.31E+03 5.31E+03 5.31E+03 §.31E+03 5.31E+03
CR-51 0.00E+00 O0.00E+00 8.95E+01 5.75E+01 1.32E+01 1.28E+04 _3.57E+02
MN-54 0.00E+00 2.53E+04 4.98E+03 0.00E+C0 4.98E+03 1. ﬁ BE+03
FE-55 1.97E+04 1.17E+04 3.33E+03 0.00E+00 0.00E+00 9E+03

FE-59 1.36E+04 235E+04 0.48E+03 0.00E+00 0.00E+00 2.48E+04
CO-58 0.00E+00 1.22E+03 1.82E+03 O0.00E+00 1.11E+04
CO-60 0.00E+00 8.02E+03 1.18E+04 0.00E+00 3.19E+04
NI-63 3.30E+05 2,04E+04 1.16E+04 0.00E+00 2.42E+03

RPN R L ettt it gt st . L R R

ZN-~B5 1.93E+04 6.26E+04 3.11E+04 0.00E+00
RB-86 0,00E+00 1.90E+05 8.82E+04 0.00E+00 0.00E+00 3.04E+03
SR-89 3.98E+05 0.00E+00 1.14E+04 O 00E+00 2.03E+08 B6.40E+04

S T e R Rl Rkl diddly’ etk lnthtniatiadd

SR-90 4.09E+07 0.00E+00 2.50E+06 0.00E+00 1.12E+07 1.31E+0S
Y-91 588E+05 0.00E+00 1.57E+04 0.00E+00 2.45E+06 7.03E+04
ZR-95 1.15E+05 2.79E+04 3.11E+04 1.75E+06 217E+04

e rCmEEA S, —— e Em A S —— -, E AR R . .5 S — [ e e e e E R L R R R Rl

NB-95 1.57E+04 6.43E+03 4.72E+03 4.79E+05 1.27E+04
RU-103  2.02E+03 0.00E+00 . 4.24E+03 5.52E+05 1.61E+04
RU-106  868E+04 0.00E+00 0.00E+00 1.07E+05 1.16E+07 ~1.64E+05

e T E E E A, = e e . . A e e e Rl il il

AG-110M 9.98E+03 0.00E+00 1.00E+04 367E+06 3.30E+04
TE-125M 4.76E+03 1.62E+03 0.00E+00 4.47E+05 1.20E+04
TE-127M  1.67E+04 4.87E+03 3.75E+04 1.31E+06 273E+04

R T e P S S e Rt L Rt detidlalatiadind

TE-1290M 1.41E+0 . 2.23E+03 547E+03 3.18E+04 1.68E+06 6.90E+04
131 3.79E+ 24 1.06E+04 1.48E+07 5.18E+04 0.00E+00 1.06E+03
-133 1.32E+0 5.60E+03. 3.56E+086 224E+04 0.00E+00 216E+03

P L L U it R R Rl el e

CS-134  3.06E+05 '7.03E+05 7.45E+04 O00E+00 1.90E+05 7.97E+04 4.33E+03
CS-136  4.83E+04 1.35E+05 5.20E+04 O0.00E+00 5.64E+04 1.18E+04 1.43E+03
CS-137 549E+05 6.12E+05 4.55E+04 0.00E+00 1.72E+05 7.13E+04 1.33E+03

..............................................................................

BA-140 580E+04 5.60E+01 2.90E+03 O0.00E+00 1.34E+01 1.60E+06 3.84E+04
CE-141 2776+04 167E+04 1.99E+03 O000E+00 525E+03 5.47E+05 2.16E+04
CE-144  3.10E+06 1.21E+08 1.76E+05 O0.00E+00 5.38E+05 0.84E+06 1.48E+0S

IR e g A e et il ddie el

PR-143 1.40E+04 524E+03  6.99E+02 O0.00E+00 1.97E+03 4.33E+05 3.72E+04
ND-147  7.94E+03 8.13E+03 5.00E+02 0.00E+00 3.15E+03 3.22E+05 3.12E+04

IR PR it et Rt d i il bl

6.47E+05 5.14E+04
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TABLE 5.2.2

Pathway Dose Factors, Ri

AGE GROUP: CHILD  PATHWAY: INHALATION

o B W W W R e e = = e e e e T W M M e e v e = = T Y W W = e M e A e e e

NUCLIDE
___________ BONE __LIVER _ T.BODY THYROID KIDNEY LUNG = GiHL
H-3 0.00E+00 1.12E+03 1.12E+03 1.12E+03

c-14 3.50E+04 6.73E+03 6.73E+03 6.73E+03

CR-51  0.00E+00 O0.00E+00 1.54E+02 8.5SE+01 1.70E+(gy 08E+D3
MN-54  0.00E+00 4.20E+04 OS51E+03 O0.00E+00 1.00E+04 1.5 9E+D4
FE-55  474E+04 2.52E+04 7.77E+03 0.00E+00

FE-59  2.07E+04 3.34E+04 1.67E+D4 0.00E+00

CO-58  0.00E+00 1.77E+03 3.46E+03 0.00E+00

CO-60  0.00E+00 1.31E+04 2.26E+04 0.00E+00

NI-63 8.21E+05 4.63E+04 2.80E+04 0.00E+00

ZN-65  4.26E+04 1.13E+05 7.03E+04

RB-86  0.00E+00 1.98E+05 1.14E+05

SR-89  5.00E+05 0.00E+00 1.72E+04

SR90  1.01E+08 0.00E+00 6.44E+06

Y-91 9.14E+05 0.00E+00 2.44E+04

ZR-95  1.90E+05 4.18E+04

NB-35  2.35E404 9,18E+03

RU-103  2.79E+03 0.00E+00 8=~0.00E+00

RU-106  1.36E+05 0.00E+00 +04 0.00E+00

AG-110M 1.69E+04 0.00E+00

TE-125M B8.73E+03 1.92E+03

TE-127TM  2.49E+04 02E+03  6.07E+03

TE-120M 3.04E+03 6.33E+03

1134 2.73E+04 1.62E+07

1133 7.70E+03 3.85E+06

CS-134  6.51E+05 1.01E+06 2.25E+05 0.00E+00

CS-138  6.51E+04 - 1.71E+05 1.16E+05 0.00E+00

CS-137  D.07TE+05 B825E+05 1.28F+05 0.00E+00

BA-140  7.40E+04 B48E+01 4.33E403 0.00E+00

CE-141  302E+04 1.95E+04 290E+03 0.00E+00

CE-144 6.77E+06 212E+06 3.61E+05 0.00E+00

PR-143  1.85E+04 555E+03 9.14E+02 0.00E+00

ND-147  1.08E+04 873E+03 6.81E+02 0.00E+00

--------------------------------------------------------------------

1.12E+03
6.73E403
2.43E+401

0.00E+00
0.00E+00

1.12E+03 1.12E+03
6.73E+03 6.73E+03

+05 —2.87E+03
+06 7.07E+04

+06 3.44E+04
7E+06 9.62E+04
.75E+05  6.33E+03

9.95E+05 1.63E+04
0.00E+00 7.99E+03
2.16E+06 1.867E+05

1.48E+07 3.43E+05
2.863E+08 1.84E+05
2.23E+06 6.11E+D4

B8.62E+03
7.03E+03

-1.84E+05

6.14E+05 3.70E+04
6.62E+05 4.48E+04
1.43E+07 4.29E+05

) < R e e I R N R R

2.12E+04
0.00E+00
6.36E+04

§.03E+04
7.88E+04
3.38E+04

3.30E+05
9.55E+04
2.82E+05

2.11E+01
8.55E+03

“117E+06

3.00E+03
4.81E+03

5.48E+06 1.00E+05
4.77E+05 3.38E+04
1.48E+06 7.14E+04

1.76E+06 1.82E+05
0.00E+00 2.84E+03
0.00E+00 .5.48E+03

1.21E+05 3.85E+03
1.45E+04 4.18E+03
1.04E+05 3.62E+03

1.74E+06 1.02E+05
5.44E+05 5.66E+04
1.20E+07 3.89E+05

4.33E+05 9O.73E+04

3.28E+05 8.21E+04

------------------------------------------------------------------------------
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Number

TM! - Unit 1
Radiological Controls Procedure 6610-PLN-4200.01
Titte Revision No.
Offsite Dose Calculation Manual (ODCM) 20
TABLE 5.2.3
Pathway Dose Factors, Ri
AGE GROUP: TEEN PATHWAY: INHALATION
 NUGLIDE |-~ noen.... ORGAN DOSE FACTORS; mremvyear per pCin
oeeo.....] BONE LIVER TBODY THYROID KIDNEY ~LUNG ___GHLI
H-3 0.00E+00 1.27E+03 4$.27E+03 1.27E+03 1.27E+03 1.27E+03 1.27E+03
C-14 260E+04 487E+03 4.87E+03 4.87E+03 4.87E+03 4. 87E+03 4 87E+03
CR-51 0.00E+00 0,00E+00 1.35E+02 7.50E+01 3.07E+01 3.00E+03
MN-54 0.00E+00 5,11E+04. 8.40E+03 0.00E+00 1.27E+04 G8E+04
FE-55 3.34E+04 2.38E+04 5.54E+03 O0.00E+0C 0.00E+00 6.39E+03
FE-59 1.50E+04 3.70E+04 1.43E+04 0.00E+00 0.00E+C0 1.78E+05
CQ-58 0.00E+00 2.07E+03 2.78E+03 0.00E+0C 9.52E+04
cO-60 0.00E+C0 1.51E+04 1,98E+04 0.00E+00 2.58E+05
NI-63 5.80E+05 4.34E+04 1,98E+04 0.00E+00 1.42E+04
ZN-65 3.86E+04 1.34E+05 6.24E+04 O0.00E+00 . 1.24E+06 4.66E+04
RB-86 0.00E+00 1.90E+05 8.40E+04 0,00E+00 O0.00E+00 1.77E+04
SR-89 4 34E+05 0.00E+00 1.25E+04 0.00E+00  2.42E+06 3.71E+05
SR-90 1.08E+08 0.00E+00 6.68E+08 0.00E+00 1.65E+07' 7.65E+05
Y-91 6.61E+05 0.00E+00 0.00E+00 2.94E+06 4.09E+05
ZR-95 1.46E+05 4.58E+04 6.74E+04 2.69E+06 1.49E+05
NB-95 1.86E+04 1.03E+04 1.00E+04 7.51E+05 9.68E+04
RU-103 2.10E+03 0.00E+00 7.43E+03 7.83E+05 1.09E+05
RU-106 9.84E+04 0.00E+00 1.90E+05 1.61E+07 9.60E+05
AG-110M 1.38E+04 0.00E+00 2.50E+04 6.75E+06 2.73E+05
TE-125M 4.88E+03 1.40E+03 (0.00E+00 5.36E+05 7.50E+04
TE-127M  1.80E+04 BE+03 438E+03 6.54E+04 1.66E+06 1.59E+05
TE-129M  1.39E+0 2.25E+03 4.58E+03 5.19E+04 1.98E+06 4.05E+05
1-131 3.54E+ 2.64E+04 1.46E+07 8.40E+04 O0.00E+00 6.49E+03
1-133 1.22E+04 6.22E+03 2.902E+06 3.59E+04 O0.00E+00 1.03E+04
CS-134 5.02E+05 1.13E+06 5.49E+05 O0.00E+00 3.75E+05 1.46E+05 9.76E+03
CS-136 5.15E+04 1.94E+05 1.37E+05 O.00E+00 1.10E+05 1.78E+04 1.09E+04
CS-137 6.70E+05 8.48E+05 3.11E+05 O0.00E+00 3.04E+05 1.21E+05 B.48E+03
BA-140 547E+04 670E+01 3.52E+03 0.00E+00 2.28E+01 2.03E+06 2.29E+05
CE-141 2.84E+04 1.90E+04 2.17E+03 0.00E+00 8.88E+03 6&.14E+05 1.26E+05
CE-144 4.89E+06 2.02E+06 2. 62E+05 0.COE+00 1.21E+06 1.34E+07 8.64E+05
PR-143 1.34E+04 531E+03 6.62E+02 D.00E+00 3.09E+03 4.83E+05 2.14E+05
ND-147 7.86E+03 8.56E+03 S5.13E+02 O0.00E+00 5.02E+03 3.72E+05 1.82E+05
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TMI - Unit 1
Radiological Controls Procedure

Number

Title

Revision No.

20

Offsite Dose Calculation Manual (ODCM)

TABLE 5.2.4

Pathway Dose Factors, Ri

AGE GROUP: ADULT PATHWAY: INHALATION

i g T U U ey

D L S L A A R e e R R VPRV

B T T B T N il A T N i U

0.00E+00
1.82E+04
0.00E+00

1.26E+03
3.41E+03
0.00E+00

1.26E+03
3AE+03
1.00E+02

1.26E+03
3.41E+03
5.95E+01

1.26E+03
3.41E+03
2.28E+01

1.26E+03 1.26E+03
3.41E+03 3.41E+03
1.44E+04. 3.32E+03

0.00E+0Q0
2.46E+04
1.18E+04

3.96E+04
1.70E+04
2.78E+04

6.30E+03
3.94E+03
1.06E+04

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

9.84E+03
0.00E+00
0.00E+00

e L M e e D S e e e e e e e e = W

0.00E+00
0.00E+00
4.32E4+05

1.58E+03
1.15E+04
3.14E+04

2.07E+03
1.48E+04
1.45E+04

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

. e e A e b R e e e e - e e e e N e e — = = - —

0.00E+00

9.92E+07"

3.24E+04
0.60E+00
3.04E+05

4.62E+05
1.07E+05

1.03E+05
1.35E+05
0.00E+00

0.00E+00
0.00E+00
3.44E+04

4 66E+04
5.90E+04
8.72E+03

1.41E+04
1.53E+03
6.91E+04

7.82E+03
0.00E+00
0.0CE+00

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

1.08E+04

3.42E+03
1.26E+04

0.00E+00
0.00E+00

0.00E+00
0.00E+00
5.42E+04

g.03E+03
1.88E+05

1.06E+05
2.85E+05
1.34E+04

e e s e EE— Y - -—-—-——

8.64E+05 5.34E+04
0.00E+00 1.86E+04
140E+06 3.50E+05

9.60E+06 7.22E+05
1.70E+06 3.85E+05
1.77E+06 1.50E+05

7.74E+03
5.83E+03
1.34E+05

5.05E+05 1.04E+05
5.06E+05 1.10E+05
9.36E+06 9.12E+05

AN e m e, E . .S R R E TN o= . ——— = —— - —————

ST7E+03

0.00E+00
1.05E+03
3.29E+03

1.97E+04
1.24E+04
4.58E+04

4 63E+06 3.02E+05
3.14E+05 7.06E+04
9.B60E+05 1.50E+05

- . e e e e e e e W SR R - = R Y = W % e e e = = = e =

TE-129M
1-131
I-133

-------------------

3.73E+05
3.90E+04
4.78E+05

1.58E+03
2,05E+04
4.52E+03

3.44E+03
1.19E+07
2.15E+08

3.66E+04
B.13E+04
2.58E+04

1.16E+06 3.83E+05
0.00E+00 6.28E+03
0.00E+00 8.88E+03

- i e e = e e e e = —— =

8.48E+05
1.46E+05
6.21E+05

7.28E+05
1.10E+05
4,28E+05

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

2.87E+05
8.56E+04
2.22E+05

9.76E+04 1.04E+04
1.20E+04 1.17E+04
7.52E+04 8.40E+03

. e e 4 e e e e e e e = T T e e e e e e T e e s e e e e e s e Ak Ah M A e S A S e e e e

3.90E+04
1.99E+04
3.43E+06

4,90E+01
1.35E+04
1.43E+06

2,57E+03
1.53E+03
1.84E+05

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

1.67E+01
6.26E+03
8.48E+05

1.27E+06 2.18E+05
3.62E+05 1.20E+05
7.78E+068 8.16E+05

e e AN e R R E ke e . e e = e e e = e = e e e e T e A M A M M M M e e e e m

9.36E+03
5.27E+03

3.75E+03
6.10E+03

4.64E+02
3.65E+02

0.00E+00
0.00E+00

2.16E+03
3.56E+03

2.81E+05 2.00E+05
2.21E+05 1.73E+05
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Number
TMI - Unit 1
Radiological Controls Procedure 6610-PLN-4200.01
Title Revision No.
Offsite Dose Calculation Manual (ODCM) 20
TABLE 5.3.1

Pathway Dose Factors, Ri

AGE GROUP: ALL  PATHWAY: GROUND PLANE

1]

R ORGAN DOSE

' FACTORS*
ENUOUDE ---------------------
5 T.BODY SKIN
T 0.00E+00  0.00E+00
'C-14 0.00E+00  0.00E+00

' CR-51 4.65E+06 5.50E+06

TMN-54 1.30E+00  1.62E+09
'FE-55  0.00E+00
'FE-59  2.73E+08

1 CO-58 3.79E+08

1 CO-60 2.15E+10

t NI-63 0.00E+00

-------------------------------

) ZN-65 7.47E+08
, RB-86 8.97E+06
' SR-89 2.16E+04

{SR90 00040 J
1 Y-91 1.025408

. 1.61E+08
1.08E+08 1.26E+08
E+08 5.06E+08

LT £ R e M

344E+09  4.01E+09
1.55E+08  213E+08 |
|
1

9.17E+04 1.08E+05

1.98E+07 2.31E+07
1.72E+07 2.09E+07
7 1-133 2,45E+06 2.98E+06

B I L . ki,

'CS-134  G.86E+08  8.00E+00
1CS-136  1.51E+08  1.71E+08
1CS-137  1.03E+10  1.20E+10

e E e T e e s et e r e, r S e, .- ——.-———

i BA-140  2.08E+07 2.36E+07
1CE-141  1.37E+07 1.54E+07
CE-144  6.98E+07 8.05E+07

1
[
LT gy Uy

'PR-143  0.00E+00  0.00E+00
'ND-147  8.39E+06  1.01E+07
1

- e R B M e, e S AN e e, BN e — - -

" *m?® - mrem/year per pCilsec.
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TMI - Unit 1

Number

6610-PLN-4200.01

Title

Radiological Controls Procedure

Offsite Dose Calculation Manual {ODCM)

Revision No.

20

AGE GROUP: INFANT

TABLE §.4.1

Pathway Dose Factaors, Ri

PATHWAY: GRASS-COW-MILK

NUCLIDE |- -2 - - o omeem oo o s T - Tt s L e ST
R BONE . UVER __TBODY THYROID KIDNEY _LUNG __ GHL |
H-3 0.00E+00 2.38E+0D3 2.38E+03 2.38E+03 2.38E+03 2.38E+03 2.38E+03
C-14 234E+09 5.00E+08 5.00E+08 5.00E+08 500E+08 5.00E+08 5.00E+08
CR-51  0.00E+00 O0.00E+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+0D 8.65E+06 43E+07
FE-55  1.35E+08 8.74E+07 2.34E+07 0.00E+00 0.00E+00 "11E+07
FE-59  225E+08 3.93E+08 1.55E+08 0.00E+00 0.00E+00 1.88E+08
CO-58  0.00E+00 243E+07 6.06E+07 0.00E+00 6.05E+07
CO-60  0.00E+00 B8.83E+07 2.08E+08 0.00E+00 2.10E+08
NI-63 3.50E+10 2.16E+09 1.21E+09 0.00E+00 1.08E+08
ZN65  5.56E+09 1.91E+10 8.79E+08 0.00E+00 0.00E+00 1.61E+10
RB-86  D0.00E+00 2.23E+10 1.10E+10 0.00E+00 0.00E+00 5.70E+08
SR-89  1.26E+10 0.00E+00 3.62E+08 0.00E+00 2.59E+08
SR-90  1.22E+11 0.00E+00 3.10E+10 0.00E+00 0.00E+00 1.52E+09
Y-91 7.34E+04 0.00E+00 1.95E+03 0.00E+00 0.00E+00 5.26E+06
ZR-95  6.81E+03 1.66E+03 1.18E+03 1.79E+03 0.00E+00 8.27E+05
NB-05  5.94E+05 245E+05 1.41.oa+oo 1.75E405 0.00E+00 2.07E+08
RU-103  8.68E+03 0.00E+00 83/0.00E+00 1.81E+04 0.00E+00 1.0BE+05
RU-106  1.91E+05 0.00E+00 +04 0.00E+00 2.25E+05 O.00E+00 1.45E+06
AG-110M  3.86E+08 87£+08 0.00E+00 4.03E+08 0.00E+00 1.46E+10
TE-125M  1.51E+08 4E+07 508E+07 O0.00E+00 O0.00E+00 7.19E+07
TE-127M  4.22E+08 40E+07 1.22E+08 1.04E+09 0.00E+00 1.70E+08
TE-129M  5.58E+08 8.50E+07 214E+08 1.39E+09 0.00E+00 3.33E+08
1-131 2.72E 1.41E+00 1.05E+12 3.75E+09 0.00E+00 1.15E+08
1-133 3.63E+07 1.66E+07 OB2E+09 6.22E+07 O0.00E+00 8.96E+06
CS-13¢  365E+10 6.81E+10 6.88E+09 O0.00E+00 1.75E+i0 7.19E+09 1.85E+08
CS-136  1.98E+09 5.83E+09 218E+08 O0.00E+00° 2.32E+09 4.75E+08 B.85E+07
CS-137  5.15E+10 6.03E+10 4.27E+08 O0.00E+00 162E+10 6.55E+09 1.89E+08
BA-140  242E+08 242E+05 1.25E+07 O0.00E+00 575E+04 1.49E+05 5.94E+07.
CE-141  4.34E+04 265E+04 3.12E+03 0.00E+00 8.17E+03 0.00E+00 1.37E+07
CE-144  233E+06 9.53E+05 1.30E+05 O0.00E+00 3.85E+05 0.00E+00 1.34E+08
PR-143  149E+03 5.56E+02 7.37E+01 0.00E+00 2.07E+02 0.00E+00 7.84E+05
ND-147  8.83E+02 9.07E+02 5.55E401 O000E+00 3.50E+02 O.00E+00 5.75E+05
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TMI - Unit 1
Radiological Controls Procedure

Number

6610-PLN-4200.01

Title

Offsite Dose Calculation Manual (ODCM)

Rewision No.

20
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TABLE 5.4.2

Pathway Dose Factors, Ri

AGE GROUP: CHILD PATHWAY: GRASS-COW-MILK

0.00E+0Q0
1.20E+09
0.00E+Q0

1.57E+03
2.39E+08
0.00E+00

1.57E+03
2.39E+08
1.02E+05

1.57E+03
2,39E+08
5.65E+04

1.57E+03
2.39E+08
1.54E+04

1.57E+03
2.39E+08

0.00E+00
1.12E+08
1.20E+08

2.10E+07
5.94E+07
1.95E+08

5.59E+06
1.84E+07
8.70E+07

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

6.89E+06
0.00E+00
0.00E+00

- e . e e - N RS e e e W e - ———— W W W w =

0.00E+00
0.00E+00
2.97E+10

1.21E+07
4.32E+07
1.59E+09

3.72E+07
1.27E+08
1.01E+09

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

4.14E+09
0.00E+00
6.63E+09

1.12E+11
3.9ME+04
3.84E+03

1.10E+10
8.78E+09
0.00E+00

0.00E+00
0.00E+00
8.43E+02

8.86E+09
5.40E+09
1.89E+08

R E B AR AS S — - —m m e e e .- —-————————

NB-95
RU-103
RU-106

3.18E+05
4.29E+03
9.25E+04

1.24E+05
0.00E+00
0.00E+00

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

TE-129M
[-131
I-133

..............................................................................

- e . . e e - W W e e e e s = P N R A M e e e e e v

2.09E+08
7.39E+07
2.08E+08

2.72E+Q

2.27E+10
1.01E+09
3.23E+10

1.18E+08

. 2.19E+04

1.63E+06

7.18E+02
4.45E+02

3.72E+10
2,79E+09
3.09E+10

1.03E+05
1.09E+04
5.09E+05

2.16E+02
3.61E+02

ATE+07

4.22E+07
7.48E+08
8.05E+08

7.85E+09
1.80E+09
4.56E+09

8.86E+06
1.62E+03
8.87E+04

3.56E+01
2.79E+01

0.00E+00
2.07E+07
4.98E+07

8.76E+07
4.34E+11
3.95E+09

0.00E+00
0.C0E+00
0.00E+00

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

0.00E+00
0.00E+00
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0.00E+00
0.00E+00
1.21E+03

1.16E+05
1.08E+04
1.25E+05

2.63E+08
0.00E+00
5.94E+08

7.98E+08
2.16E+09
3.855E407

1,15E+10
1.49E+09
1.01E+10

3.35E+04
4. 79E+03
2.82E+05

1.17E+02
1.98E+02

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

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

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

0.00E+00
0.C0E+00
0.00E+00

0.00E+00
0.00E+C0
0.00E+00

4.14E+09
2.21E+08
3.62E+09

6.14E+04
0.00E+00
0.00E+00

0.00E+00
0.00E+00

1.57E+03
2.39E+08

1.03E+05., 5.40E+06 -
. 76E+07

0 .10E+07

2.03E+08

71.08E+07
2.39E+08
1.07E+08

1.94E+09
5.865E+08
2.57E+08

R L R

1.51E+09
5.21E+06
8.80E+05

2.20E+08
1.11E+05
1.44E+06

1.68E+10
713E+07
1.69E+08

3.31E408
1.17€+08
8.98E+06

2.01E+08
9.80E+07
1.93E+08

5.96E+07
1.36E+07
1.33E+08

7.75E+05
§.71E+05



Number

TMI - Unit 1
Radiological Controls Procedure 6610-PLN-4200.01
Title Revision No. .
Offsite Dose Calculation Manual (ODCM) 20

AGE GROUP: TEEN

TABLE §.4.3

Pathway Dose Factors, Ri

PATHWAY: GRASS-COW-MILK

R L L L L L e R N LR P R Y

9.03E+02 9.93E+02
0.73E+07

0.00E+00
4 86E+08
0.00E+00

9.93E+02 9.93E+02
9.73E+07 9.73E+07
0.00E+00 4.99E+04 .

8.93E+02
9.73E+07
2.77E+04

9.93E+02
8.73E+07
1.08E+04

9.73E+07

- i o e e = = e P M Y M R N MBS M A 4 e e e e e e e e S W e e e e

0.00E+00
4,46E+07
5.19E+07

1.40E+07 2.78E+06
3.16E+07 7.37E+06
1.21E+08 4.68E+07

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

4.19E+06
0.00E+00
0.00E+00

0.00E+00
0.00E+Q0
1.18E+10

7.94E+06 1.83E+07
2.78E+07 6.27E+07
8.36E+08 4.01E+08

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

2.86E+08

e

1.10E+08
3.62E+08
1.33E+08

............................................................................

0.00E+00

e L L T T e Y L L L L L L

6.62E+10

521E+02  3.58E:02_ W0
7.82E404 4. -@
0.00E+00 Dg-/0,00E+00

A R T T T AT

2.11E+09
0.00E+00
2.68E+09

1.58E+04
1.65E+03

1.41E+05
1.81E+03
3.76E+04

9.64E+07
3.01E+07
8.45E+07

1.10E+
5.38E+
7.08E+06

7.32E+09  3.42E+09
473E+09 2.22E+09
0.00E+00 7.67E+07

0.00E+00
0.00E+00 4.24E+02

0.00E+00

9.12EH)7
1.09E+
+07

S55E+07
02E+06
1.00E+07

7 1.T4E+07
N)E+08 4.05E+08
0E+07 = 3.66E+06

0.00E+00
0.00E+00

0.00E+00
0.00E+00
7.66E+02

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

3.10E+09
7.00E+08
3.19E+08

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

1.86E+09
6.48E+06
1.20E+08

0.00E+00

0.00E+00
8.40E+06
2.01E+07

3.56E+07
2.20E+11
1.68E+09

7.58E+04
6.39E+03
7.24E+04

0.00E+00
3.42E+08

4.61E+08
1.30E+09
2.11E+07

3.34E+08
1.51E+05
1.80E+06

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

1.74E+08

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

2.56E+10
8.87E+07
2 11E+08

gy G S S R e R L L L

4.14E+08
1.49E+08
9.09E+06

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

9.83E+09
4.40E+08
1.34E+10

231E+10 1.07E+10
1.77E+09 1.19E+09
1.78E+10 6.21E+09

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

7.35E+09
9.63E+08
6.06E+09

2.81E+09
1.52E+08
2.36E+09

2.88E+08
1.42E+08
2.54E+08

4 87E+07
8.89E+03
6.58E+05

507E+04 3.14E+08
594E+03 6.82E+02
2.73E+05 3.54E+04

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

-2.02E+04

2,80E+03
1.63E+05

4.01E+04
0.00E+00
0.00E+0D

7.51E+07
1.70E+07
1.66E+08

B L L e L i L e L e R e ]

PR-143

2.90E+02
1.81E+02

1.16E+02
1.97E+02

1.44E+01
1.18E+01

0.00E+00
0.00E+00

6.73E+01
1.16E+02

0.00E+00
0.00E+00

9.55E+05
7.12E+05

. e e e W W M e e e e e e R e e = e T R M e e e e e e e e M e e
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TMI - Unit 1
Radiological Controls Procedure

Number

6610-PLN-4200.01

Title

Offsite Dose Calculation Manual (ODCM)

Revision No.

20

TABLE 544

Pathway Dose Factors, Ri

AGE GROUP:; ADULT PATHWAY: GRASS-COW-MILK

R Lt L

7.62E+02
5.26E+07
6.28E+03

0.00E+00
0.00E+00

0.00E+00
0.00E+00

0.00E+00
0.00E+00
4.74E+02

'0.00E+00

o T Lk X R R g ke e T

7.62E+02 7.62E+02
5.26E+07 5.26E+07

9.54E+07
3.08E+08
9.71E+07

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

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

0.00E+00 1.35E+08

0.00E+00 4.72E+06

9.57E+05

B R R L R R R R R R I

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

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

2.78E+08
1.18E+05
1.32E+08

R ) L L L L L R e e el

1.06E+08
6.61E+07
1.86E+08

2.51E+08

- 7.25E+08

1.17E+07

4.34E+09
5.78E+08
3.42E+08

1.15E+04
1.52E+03
8.85E+04

3.65E+01

2.19E+10
6.49E+07
1.53E+08

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

e BB R ER S e - e En I ——— e R WS EEEE R -—————

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

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

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

3.02E+08
1.12E+08
6.04E+06

2.35E+08
1.18E+08
1.95E+08

5.54E+07
1.25E+07
1.21E+08

0.00E+00 6.80E+05

NUCLIDE |[---
______ 'F | "BoNE_ | IVER__ TBODY .THYROID KIDNEY. LUNG . GHi .
H-3 0.00E+00 7.62E+02 7.62E+02 7.62E+02

c-14 263E+08 5.26E+07 5.26E+07 5.26E+07

CR-51 0.00E+00 0.00E+00 2.85E+04 1.70E+04 3.78E+04m 7.17E+06
MN-54 0.00E+00 8.40E+06 1.60E+06 0.00E+00 2.50E+06 0.0Qk @ 7E+07
FE-55 2.51E+07 1.73E+07 4.04E+06 0.00E+00 Bt
FE-59 2.97E+07 6.97E+07 267E+07 0.00E+00 ]

c0-58 0.00E+00 4.71E+06 1.05E+07 0.00E+00

C0-60 0.00E+00 1.64E+07 3.61E+07 0.00F+00

NI-63 6.72E+09 4,65E+08 2.25E+08 0.00E+00

ZN-65 1.37E+09 4.36E+09 1.97E+09 0.00E+00 '

RB-86 0.00E+00 2.59E+09 1.21E+09

SR-89 1 458409 0.00E+00 4.18E+07

SR-90 487E+10  0.00E+00 1.15E+10

Y-91 8.57E+03 0.00E+00 2.29E+02

ZR-95 9.41E+02 3.02E+02 2.04E+(2

NB-95 8.24E+04 4.58E+04 2.

RU-103  1.02E+03 0.00E+00 +98=0 00E+00

RU-106  2.04E+04 0.00E+00 0.00E+00

AG-110M  5.81E+07 0.00E+00

TE-125M 1.63E+07 4.39E+06

TE-127M  4.57E+07 1.17E+07

TE-129M  6.01E+ 2.06E+07

-131 2.96E+ 1.39E+11

1-133 3.87E+06 9.88E+08

CS-134  564E+09 1.34E+10 1.10E+10 0.00E+00

CS-136  2.63E+08 1.04E+09 7.48E+08 0.00E+00

CS-137  7.37E+09 1.01E+10 6.60E+09 0.00E+00

BA-140  2.869E+07 3.38E+04 1.76E+068 0.00E+00

CE-141  4.84E+03 3.27E+03 2.71E+02 0.00E+00

CE-144  3.57E+05 1.49E+05 1.92E+04 0.00E+00

PR-143  1.57E+02 6.32E+01 7.81E+00 0.00E+00

ND-147 1.09E+02 6.50E+00 0.00E+00

9.40E+01

6.35E+01

0.00E+00 5.22E+05
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Number

TMI - Unit 1
Radiological Controls Procedure _6610-PLN-4200.01
Title Revision No.
Offsite Dose Calculation Manual (ODCM) 20

TABLE 5.5.1

Pathway Dose Factors, Ri

AGE GROUP: INFANT PATHWAY: GRASS-GOAT-MILK

P -.-_----_---—-...----_..__-..—----_--..-.—-..____-------------..__ _________

NUCLIDE [-- === e - oo oo oot - oo 2 Son e
S I BONE __. ':'}’_E.’f-.-.T-_B.Q'?)'.--T'_"IR.‘?'R.-!‘_'P.N.E.Y-___‘:‘_JNE _____ GHLI
H-3 0.00E+00 4.86E+03 4.86E+03 4.86E+03 4.88E+03 4.86E+03 4.86E+03
Cc-14 234400 500E08 5.00E+08 500E+08 S5.00E+08 5.00E+08 5.00E+08
CR-51  0.00E+00 O0.00E+00 1.94E+04 1.26E+04 276E+03

MN-54  0.00E+00 4.68E+06 1.06E+06 0.00E+00 1.04E+06

FE-55  1.76E+06 1.14E+06 23.03E+05 0.00E+00 0.00E+00

FE-59  2.92E+06 5.10E+06 2.01E+06 0.00E+00 2.44E+06
CO-58  0.00E+00 2.91E+06 7.26E+06 0.00E+00 7.25E+06
CO-80  0.00E+00 1.06E+07 2.50E+07 0.00E+00 2.52E+07
NI-63 ~ 419E+09 2.59E+08 1.46E+08 0.00E+00 1.29E+07
ZN-65  6.67E+08 2.20E+00 _ 1.05E+09 : 0.00E+00  1.93E+09
RE-86  0.00E+00 267E+09 1.32E+09 0.00E+00 0.00E+00 6.83E+07
SR-88  2.65E+10 0.00E+00 7.50E+08 0.00E+00 0.00E+00 5.44E+08
SR-90  2.55E+11 0.00E+00 6.50E+10 0.00E+00 0.00E+00 3.19E+09
Y-91 8.80E+03 0.00E+00 2.34E+02 0.00E+00 0.00E+00 6.31E+05
ZR-95  8.17E+02 1.99E+02 215E402 0.00E+00 9.91E+04
NB-95  7.3E+04 2.93E+04 2.10E+04 0.00E+00 248E+07
RU-103  1.04E+03 0.00E+00 217E+03 0.00E+00 1.27E+04
RU-108  2.28E+04 0.00E+00 2.70E+04 0.00E+00 1.73E+05
AG-110M 4.63E+07 3.38E+(f7 0.00E+00 4.84E+07 0.00E+00 1.75E+00
TE-125M 1.81E+07 6.05E+ SE+06 6.09E+06 = 0.00E+00 0.00E+00 8.62E+06
TE-127M  5.06E+07. 12E+06 1.46E+07 1.24E+08 0.00E+00 2.04E+07
TE-129M  6.69E+0 1.03E+07 257TE+07 1.67E+08 0.00E+00 3.99E+07
1131 3.27E+ 1.69E+09 1.27E+12 4.50E+09 0.00E+00 1.37E+08
1133 4.36E+07 1.86E+07 1.15E+10 7.46E+07 0.00E+00 1.07E+07
CS-134  1.09E+11 2.04E+11 2.06E+10 O0.00E+00 5.26E+10 2.15E+10 5.55E+08
CS-136  594E+09 1.75E+10 6.52E+09 0.00E+00 6,96E+09 1.42E+09 265E+08
C$-137  1.54E+11 181E+11- 1.28E+10 000E+00 4.85E+10 1.96E+10 5.65E+08
BA-140  2.90E+07 2.90E+04 1.50E+06 O0.00E+00 6.89E+03 1.78E+04 7.13E+06
CE-141  521E+03 3.18E+03 3.74E+02 0.00E+00 9.79E+02 0.00E+00 1.84E+06
CE-144  279E+05 1.14E+05 1.56E+04 O0.00E+00 4.62E+04 0.00E+00 1.60E+07
PR-143  178E+02 6.66E+01 8.83E+00 0.00E+00 248E+01 O0.00E+Q0 9.40E+04
ND-147  1.06E+02 1.09E+02 6.66E+00 O0.00E+00 4,19E+01 0.00E+00 6.89E+04
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TMI - Unit 1
Radiolegical Controls Procedure

Number

6610-PLN-4200.01

Title

Offsite Dose Calculation Manual (ODCM)

Revision No.

20

TABLE 5.5.2

Pathway Dose Factors, Ri

AGE GROUP: CHILD PATHWAY: GRASS-GOAT-MILK

- A s s b G e o M8 A e e e e W W T T e e e e = e e e W M A e e e

o T e L e R

0.00E+00
1.20E+09
0.00E+00

0.00E+00
1.45E+06
1.56E+06

3.20E+03
2.39E+08
0.00E+00

2.52E+06
7.71E+05
2.53E+06

3.20E+03
2.39E+08
1.22E+04

6.71E+05
2.39E+05
1.26E+08

3.20E+023
2.39E+08
6.78E+03

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

3.20E+03
2.39E+08

" 1.85E+03

7.06E+05
0.00E+00
0.00E+00

0.00E+00
0.00E+00
3.56E+09

1.46E+06
5.18E+08
1.91E+08

4.46E+06
1.53E+07
1.21E+08

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

3.20E+03 3.20E+03
2,39E+08 2.39E+08
1.24E+04 6 .48E+05

8.49E+06
2.3TE+07
1.28E+07

R L L R T T N I O R ettt S PR LR R LR LR

0.00E+00
0.00E+00

I N Y L L I akaladad

4. 96E+08

. 0.00E+00

1.39E+10

2.35E+11
4.69E+03
4.60E+02

1.32E+09
1.05E+09
0.00E+00

0.00E-+C0
0.00E+00
1.01E+02

8.22E+08
6.47E+038
3.97E+08

5.95E+10
1.25E+02

P . L L e

P . R A . Sl ]

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

TE-129M
1-131
1-133

3.82E+04

" 5.14E+02

1.11E+04

2.51E+07
8.86E+06
2.50E+07

6.80E+10
3.04E+09
9.68E+10

1.49E+04
0.00E+00
0.00E+00

5.06E+06
8.95E+08
9.66E+06

0.00E+00

0.00E+00
0.00E+00
1.45E+02

0.00E+00 2.32E+08
0.00E+00 6.77E+07
0.00E+00 5.39E+08

" 0.00E+00 3.16E+09

0.00E+00 6.24E+05
0.00E+00 1.05E+05

P L L I R o T

0.00E+00
2.49E+08
5.97E+06

1.05E+07
§521E+11
4. 74E+09

1.40E+04
1.28E+03
1.50E+04

3.15E+07
0.00E+00
T.12E+07

9.56E+07
2.58E+09
4 25E+07

0.00E+00 2.75E+07
0.00E+00 1.33E+04
0.00E+00 1.73E+05

0.00E+00 2.01E+09
0.00E+00 8.55E+06
0.00E+00 2.02E+07

e E R R e EE RS LR e m e m - e mE e EEE " .. - ————- ..

0.00E+00 3.87E+07
0.00E+00 1.40E+08
0.00E+00 1.03E+07

I N e R R L L ]

1.12E+11
8.36E+09
9.26E+10

2.35E+10
5.41E+09
1.37E+10

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

3.46E+10
4.45E+09
3.02E+10

1.24E+10 6.01E+08
6.64E+08 2.94E+08
1.09E+10 5.80E+08

1.41E+07
2.63E+03
1.95E+05

1.24E+04
1.31E+03
6.11E+04

8.23E+05
1.95E+02
1.04E+04

0.00E+00
0.00E+00
0.00E+0C

4 02E+03
5.74E+02
3.38E+04

7.37E+03 7.15E+06
0.00E+00 1.63E+06
0.00E+00 1.59E+07
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8.61E+01
5.34E+01

2.59E+01
4.33E+01

4.27E+00
3.35E+00

0.00E+00
0.00E+00

1.40E+01
2.37E+01

0.00E+00 9.29E+04
0.00E+00 ©.85E+04
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TMI - Unit 1
Radiological Controls Procedure

Number

Titte

Reviston No.

20

Offsite Dose Calculation Manual (ODCM)

TABLE §.5.3

Pathway Dose Factors, Ri

AGE GROUP: TEEN PATHWAY: GRASS-GOAT-MILK

e it W = = e n e e o = e A W = 4k e o — — e e e = e e e T W MM A e

LIDE |-=-m-mcrmmme s e e L D e e S e
NUCLPE |"Bone " TIVER  TBODY THYROID KIDNEY  LUNG.  GHLLI .
H-3 0.00E+00 2.04E+403 2.04E+03 2.04E+03 2.04E+03 2.04E+03 2.04E+03
C-14 4 86E+08 O.72E+07 9.72E+07 9.72E4+07 9.72E+07 9.72E+07 ©.72E+07
CR-51 0.00E+00 0.00E+00 5.99E+03 3.33E+03 1.31E+03 1.01E+06
MN-54 0.00E+00 1.68E+06 3.34E+05 O0.00E4+00 5.02E+05 ASE+06
FE-55 5.79E+05 4.11E+05 9.58E+04 0.0CE+00 0.00E+00 L I8E+05
FE-59 8.7T4AE+05 1.57E+06 8.08E+05 O0.00E+00 0.00E+00 3.72E+06
CO-58 0.00E+00 9O.53E+05 2.20E+06 0.00E+00 1.31E+Q7
cO-60 0.00E+Q00 3.34E+06 7.52E+06 0,00E+00 4 35E+0Q7
NI-63 1.42E+09 1.00E+08 4.81E+07 0.00E+00Q 1.60E+0Q7
ZN-65 2.53E+08 B8.78E+08 4.10E+08 0.00E+00 0.00E+00 3.72E+08
RB-86 0.00E+00 5687E+08 267E+08 0.00E+00 8.40E+07
SR-89 5.62E+09 0.00E+00 1.61E+08 0.00E+0C 6.69E+08
SR-90 1.39E+11 O0O.00E+00 3.43E+10 0.00E+00 O0.00E+0C 3.90E+09
Y-91 1.90E+03 OQ.00E+00 5.09E+01 0.00E+00 O0.00E+00 7.78E+05
ZR-95 1.98E+02 6.25E+01 4.30E+01 9.18E+01 0.00E+00 1.44E+05
NB-95 1.69E+04 9.3BE+03 9.09E+03 0.00E+00 4.01E+07
RU-103 217E+02 0.00E+00 7.68E+02 0.00E+00 1.82E+04
RU-106 4. 50E+03 0.00E+00 8.69E+03 0.00E+00 2.16E+05
AG-110M  1.16E+07 0.00E+00 2.09E+07 O0.00E+00 3.07E+Q9
TE-125M 3.61E+06 . 2E+05 1.01E+06 O0.00E+00 O.00E+00 1.068E+07
TE-127TM  1.01E+07 20E+06 241E+06 4.11E+07 0.006+00 2.52E+07
TE-129M 2.09E+06 426E+(6 5.53E+07 O0.00E+00 4.96E+07
1131 4 85E+08 264E+11 1.56E+09 O0.00E+00 1.79E+08
-133 4.40E+08 201E+09 2.53E+07 O0.00E+00 1.09E+07
CS-134 2.95E+10 6.93E+10 3.22E+10 O.00E+00 2.20E+i0 8.41E+09 8.62E+08
CS-136 1.35E+09 5.,30E+09 3.56E+09 O.00E+00 2.89E+09 4.55E+08 4.27E+08
CS-137 4.02E+10 5.34E+10 1.86E+10 O0.00E+00 1.82E+10 7.07E+09 7.60E+08
BA-~140 5.84E+06 7.16E+03 3.76E+05 0.00E+00 2.43E+03 481E+03 9.01E+06
CE-141 1.07E+03. 7.12E+02 8.18E+01 O0.00E+00 3.35E+02 O0.00E+00 2.04E+06
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TABLE §.6.2

Pathway Dose Factors, Ri
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Pathway Dose Factors, Ri
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Pathway Dose Factors, Ri

AGE GROUP: ADULT  PATHWAY: GRASS-COW-MEAT
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0.00E+00 3.64E+07
0.00E+00 4.93E+08
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2.09E+04
7.08E+03

8.40E+03
8.18E+03

1.04E+03
4.90E+02

0.00E+00
0.00E+00

4 .85E+03
4.78E+03

0.00E+00 9.17E+07
0.00E+00 3.93E+07
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TABLE 5.7.2

Pathway Dose Factors, Ri

AGE GROUP: CHILD PATHWAY: VEGETATION

NUCLIDE |-«~-~~------

BONE

LIVER

- — . - - -

4.02E+03 4.02E+03
1.78E+08

0.00E+0C
8.89E+08
0.00E+00

4.02E+03 4.02E+03
1.78E+08 1.78E+08
0.00E+00 1.17E+05

4.02E+03
1.78E+08
1.77E+04

4.02E+03
1.78E+08
6.49E+04

1.78E+08

- S B W M e e e e = e e o = = v S M e e T e e e e e = P M e e e = =

0.00E+00
8.01E+08
3.98E+08

6.65E+08 1.77E+08
4.25E+08 1.32E+08
6.44E+08 3.21E+08

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

1.86E+08
0.00E+00

0.00E+00-

B R it T e L Iy gh. W,

0.00E+G0
0.00E+00
3.95E+10

6.44E+07 1.97E+08
3.78E+08 1.12E+08
211E+09 1.34E+09

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

3.76E+08
2.10E+09
1.42E+08

0.00E+00

1.60E+05

TE-125M
TE-127M

TE-129M
1-131
1-133

8.12E+08
0.00E+00
3.60E+10

1.24E+12
1.87E+07
3.86E+06

4.11E+05
1.53E+07
7.45E+08

3.21E+D7
3.51E+08
1.32E+09

8.40E+0
1.43E+
3.53E+06

2.16E+09 1.35E+09
4.51E+08 2.77E+08
0.00E+00 1.03E+09

0.00E+00 3.15E+11

0.00E+00
0.00E+00 4.99E+05.40.

0.00E+00
1.21E+08

1.50E+05
3.86E+07
1.01E+09

0.00E+00

0.00E+00 0.00E+00

217EH)7
9.50E+0

73E+07
7E+07
1.57E+08

0.C0E+00
9.84E+07
3.16E+08

4.04E+07
0.00E+00
3.77E+09

2.71E+08
4.76E+10
8.12E+08

2.47E+Q9
2.36E+08
7.28E+06

NJE+08  8.18E+07
TE+06  1.65E+06

D R R S O PN

3.80E+08
2.90E+07
1.39E+08

0.00E+00
0.00E+00
0.00E+0C

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

1.67E+10
2.49E+09
8.85E+08

2.96E+08
3.97E+08
1.16E+10

0.00E+00
0.00E+00
0.0C0E+00

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

2.58E+09
3.38E+08
1.07E+09

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

1.02E+09
1.28E+07
1.76E+08
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1.60E+10
8.28E+07
2.39E+10

283E+10 5.55E+09
2.28E+08 1.47E+08
229F+10 3.38E+09

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

8.15E+09
1.21E+08
7.46E+09

2.93E+09
1.81E+07
2.68E+09

1.42E+08
8.00E+06
1.43E+08
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2.79E+08
6.57E+05
1.27E+08

244E+05 1.63E+07
3.28E+05 4.86E+04
3.99E+07 6.79E+06

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

1.46E+05
0.06E+00
0.0CE+00

1.41E+08
4.09E+08
1.04E+10
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1.45E+05
7.15E+04

4.36E+04 7.21E+03
5.79E+04 4.49E+03

0.00E+00
0.00E+00

2.36E+04
3.18E+04

0.00E+00
0.00E+00

1.57E+08
9.18E+07
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TABLE 5.7.3

Pathway Dose Factors, Ri

AGE GROUP: TEEN .PATHWAY: VEGETATION

e e e e i o v . e e = e =y W M e = e e M e e e W W R MA— G E— .- R S, e - = e

e o e . S B e = T W TR S i e e = e e = e MM R E e - B - —— -
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0.00E+Q0
3.69E+08
0.00E+00

0.00E+00
3.26E+08
1.80E+08

2.59E+03
7.38E+07
0,00E+00

4 54E+08
2.31E+08
4 19E+08

259E+03 2.59E+03
7.38E+07 7.38E+07
6.16E+04 3.42E+04

9.01E+07 0.00E+00
5.39E+07 0.00E+00
1.62E+08 0.00E+00

2.59E+03
7.38E+07
1.35E+04

1.36E+08
0.00E+00
0.00E+00

0.00E+00
0.G0E+00
1.61E+10

4.36E+07
2.49E+08
1.13E+09

"1.01E+08 0.00E+00
5.60E+08 0.00E+00
545E+08 0.00E+00

e e e n . — N E E BN M e, E e RN —,E T B EMd .- ... .- -
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TE-127TM

TE-129M
131
-133

4.24E+08
0.00E+00
1.62E+10

7.51E+11
7.84E+06
1.7T2E+06

1.92E+05
6.82E+08
3.09E+08

1.52E+07
1.48E+08
5.52E+08

1.47E+09
2.73E+08
0.00E+00

0.00E+00
0.00E+00
5.43E+05

1.07E+05
0.00E+00
0.00E+00

6.86E+08 _ 0.00E+00
1.28E+08 0.00E+00
4 34E+08 0.00E40

1.85E+11
2.10E+05

5.72E+07 1.17E+08
5.78E+07 3.14E+10
1.00E+06 4.59E+08

0.00E+00
0.00E+00

0.00E+00
0.00E+00
7.98E+05

1.03E+05
241E+07
5.97E+08

2.74E+07
0.00E+00
2.24E+09

1.51E+09
1.85E+08
5.77E+06

259E+03 2.59E+03
7.38E+07  7.38E+07
8.79E+04__ 1.03E+07

8.01E+08
3.24E+09
1.81E+08

L L L L R X

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

6.23E+08
4 04E+07
1.80E+06

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

2.11E+10
3.22E+09
1.25E+09

o ————— P - A = m e e = WA

0.00E+00
0.00E+Q0
0.00E+00

4.56E+08
§.70E+08
1.48E+10
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72E+06 0.00E+00
1)98E+07 4.14E+07
.56E+07 1.31E+08 -

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

4.03E+08
4.37E+08
1.37E+09

0.00E+0C
0.00E+00
0.00E+00

1.36E+08
2.13E+07
2.49E+08

Cs-134
Cs-138

7.10E+09
4 39E+07
1.01E+10

1.67E+10
1.73E+08
1.35E+10

7.75E+09  0.00E+00
1.16E+08 0.00E+00
4.69E+09 (0.00E+00

5.31E+09
9.41E+07
4.59E+09

2.03E+09
1.48E+07
1.78E+09

2.08E+08
1.39E+07
1.92E+08
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1.39E+08
2.83E+05
5.28E+07

1.71E+05
1.89E+05
2.18E+07

8.97E+06 0.00E+00
217E+04 0.00E+00
2.83E+06 0.00E+00

5.78E+04
8.90E+04
1.30E+07

1.15E+05
0.00E+00
0.00E+00

2.16E+08
5.41E+08
1.33E+10
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6.99E+04
3.62E+04

2.79E+04
3.94E+04

3.48E+03 0.00E+00
2.36E+03 0.00E+00

1.62E+04
2.31E+04

2.30E+08
1.42E+08

0.00E+00
0.00E+00
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TABLE 5.7.4

Pathway Dose Factors, Ri

- AGE GROUP: ADULT PATHWAY: VEGETATION

e o e e e A e e e e e e e e e e e e e D 4 = e e A e e e e W AP M e ==

NUCLIDE [=-=====u-----m s e L e e
e N BONE = . LIVER __T.BODY THYROID KIDNEY  LUNG ¢ GLLLI
H-3 0.00E+00 2.26FE+03 2.26E+03 226E+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+07
CR-51 0.00E+00 0.00E+00 4.64E+04 277E+04 1.02E+04 6.15E+04_ 1.17E+07
MN-54  0.00E+00 3.13E+08 5.97E+07 0.00E+00 9.31E+07 O. ' 53E+08
FE-55 2.10E+08 1.45E+08 3.38E+07 0.00E+00 0.00E+00 O 31E+07
FE-59 1.26E+08 2.97E+08 1.14E+08 0.00E+00 0.00E+00 9.89E+08
CO-58  0.00E+00 3.07E+07 6.89E+07 0.00E+00 6.23E+08
CO-60  O0.00E+00 1.67E+08 3.69E+08 0.00E+00 3.14E+09
NI-63 1.04E+10 7.21E+08 3.49E+08 0.00E+00 1.50E+08
ZN-65 317E+08 1.01E+08 4.56E+08 0.00E+00 6.36E+08
RB-86  0.00E+00 2.19E+08 1.02E+08 0.00E+00 4.32E+07
SR-89  9.98E+09 O0.00E+00 2.86E+08 0.00E+00 0.00E+00 1.60E+09
SR-90  6.05E+11 0.00E+00 1.48E+11 0.00E+00 0.00E+00 1.75E+10
Y-01 512E+06 0,00E+00 1.37E+05 0.00E+00 0.00E+00 2.82E+09
ZR-95 1.17E+06 3.77E+05 5.91E+05 0.00E+00 1.19E+09
NB-95 142E+05  7.92E+04 7.83E+04 O0.00E+00 4.81E+08
RU-103  4.77E+06- 0.00E+00 1.82E+07 O0.00E+00 5.57E+08
RU-106  1.93E+08 0.00E+00 3.72E+08 0.00E+00 1.25E+10
AG-110M 1.05E+07 0.00E+00 1.92E+07 0.00E+00 3.98E+09
TE-125M  9.66E+07 '20Q0E+07 3.93E+08 0.00E+00 3.86E+08
TE-127M  3.49E+08 26E+07 8.93E+07 1.42F+09 O0.00E+00 1.17E+0S
TE-1286M 2.51E+ 3.97E+07 863E+07 1.05E+09 0.00E+00 1.26E+0%
131 8.08E+ 6.62E+07 3.79E+10 1.98E+08 0.00E+00 3.05E+07
1133 2.08E+06 1.11E+06 5.34E+08 6.33E+06 0.00E+00 3.26E+06
CS-134  467E+09 1.11E+10 9.08E+03 0.00E+00 3.50E+00 1.18E+09 1.94E+08
CS-136  4.28E+07 1.69E+08 1.22E+08 0.00E+00 941E+07 1.20E+07 1.92E+07
CS-137  6.36E+09 B8.70E+08 5.70E+03 0.00E+00 295E+09 0.81E+08 1.68E+08
BA-140  1.20E+08 1.62E+05 8.47E+068 0.00E+00 5.52E+04 0.20E+04 2.66E+08
CE-141  1.97E+05 1.33E+05 1.51E+04 O.00E+00 6.20E+04 0.00E+00 5.10E+08
CE-144  3.29E+07 1.38E+07 1.77E306 O.0O0E+00 8.16E+08 0.00E+00 1.11E+10
PR-143  6.25E+04 251E+04 3.10E+03 O0.00E+00 1.45E+04 O.00E+00 2.74E+08
ND-147  3.34E+04 3.85E+04 2.31E+03 O0.00E+00 2.25E+04 0.00E+00 1.85E+08
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6.0 TMI-1 GASEOUS WASTE TREATMENT SYSTEM
8.1 Description of the TMI-1 Gaseous Radwaste Treatment System (see Figure 6.1
6.1.1 Waste Gas System
a. Reactor Building:
- Reactor Coolant Drain Tank (RCDT) header
b. Auxilfary Building:
- Vent Header from .
1. Miscellaneous Waste Storags Tank (]
2. Three (3) Reactor Coolant Bleed T {
- Waste Gas Delay Tank
- Two (2) Waste Gas Compressors
- Three (3) Waste Gas Decay Tanks (W
C. Filtration and dilution provided by t ation ¥entilation System.
6.2 Operability

Operabiity of the Gaseous Waste Treatment Syst
vent headerftank gas spaces and store it und

subsequent release.

Except for initiating the make up tan
compressed waste gases stored in
system is entirely automatic. Op®
from the vent header system¢

about 16.4 psla.

&

m |s defined as the ability to remove gas from the
her pressure in the Waste Gas Decay Tanks for

d waste gas venting and the recycle or disposal of
gas decay tanks, the operation of the waste gas
s compressor comes on automatically, removing gases

_ 1o maintain the pressure in the system at a maximum of
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7.0 EFFLUENT TOTAL DOSE ASSESSMENT

71

Total Dose Calculation

The annual (calendar year) dose or dose commitment to any member of the pubtic, due to releases
of radioactlvity and to radiation from uranium fuel cycle sources shall be limited to less than or equal
to 25 mrem to the total body or any organ except the thyreid, which shall be limited to less than or
equal to 75 mrem. This control is provided i order to meet the dose timitations of 4@ CFR 190.

The total dose from TMI-1 and TMI-2 (uranium fuel cycle facilities within 8 kilometers) is calculated
by summing the calculated annual doses to critical organs of a real individual for liquid effluent using

Section 2.1 methodology, for gaseous effiuent using Section 5.2.1 and 5.2.2 odology, and the
direct radiation from the site from the environmental monitoring program’s di tation (TLD)
monitors,

O
/%’
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8.0 TMINS RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM (REMP}

8.1 Monltorlng Program Rguirements
8.1.1  Controls

In accordance with the TMI-1 Tech. Specs. and TMI-2 PDMS Tech. Specs., the
radiological environmental monitoring program shall be conducted as specified in
Table 8.1.

8.1.2 Applicabllity

At all times. O
8.1.3 Action ,

a. With the radiological environmental monito o not being conducted
‘ as specified in Table 8.1, prepare and sHS{M e Commission in the
Annual Radiological Environmental Qferati eport, a description of the
reasons for not conducting the programas refiuired and the plans for
preventing a recurrence.

b. With the level of radioactivify as the result of plant effluents in an
environmental sampli jum exceeding the reporting levels of Table 8.2
- when averaged over any caiwgar quarter, prepare and submit to the
Commission withig @ jays frdm the end of the affected calendar quarter, a
special report that INgATIIS the cause(s) for exceeding the limit(s) and
defines the cgfretyeyetions to be taken to reduce radioactive effluents so
thatthe p ual dose to a member of the public is less than the
¢ of ODCM Part | Controls 2.2.1.2,2.2.2.2 and 2.2.2.3 and
H Controls 2.2.1.2,2.22.2and 2.2.2.3. When more than one of

es in Table 8.2 are detected as the result of plant effluents in
t ling medium, this report shall be submitted if:

Acon ntration (1) | concentration (2)
)ﬁorﬁnglevel (1) ~ reporting level (2)

+2>1.0

When radionuclides other than those in Table 8.2 are detected and are the
result of plant effluents, this report shall be submitted if the potential annual
dose* to a member of the public is equal to or greater than the calendar year
limits of ODCM Part | Controls 2.2.1.2, 2.2.2.2 and 2.2.2,3 and ODCM Part |,
Controls 2.2.1.2, 2.2.2.2 and 2.2.2.3. This report is not required if the
measured level of radioactivity was not the result of plant effluents; however, -
in such an event, the condition shall be reported and described in the Annual
Radiological Environmentat Operating Report.

The methodology and parameters used to estimate the potential annual dose to a member of the public shall be
indicated in this report.
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C. With milk or fresh leafy vegetation samples unavailable from one or more of

8.1.4

8.1.5

the sample locations required by Table 8.1, identify specific locations for

- obtaining replacement samples and add them within 30 days to the
Radiological Environmental Monitoring Program given in the ODCM. The
specific locations from which samplés were unavailable may then be deleted
from the monitoring program. Pursuant to TMI-1 Tech. Spec. 6.14 and TMI-2
PDMS Tech. Spec. 8.12, submit in the next Annual Radioactive Effluent
Release Report documentation for a change in the ODCM including a revised
figure(s) and table for the ODCM reflecting the new location(s) with
supporting information identifying the cause of the unavailability of samples
and justifying the selection of the new location(s) for obtaining samples.

Bases Q

The radiological monitoring program required by this control#rovi resentative
measurements of radiation and of radioactive materials i xposure pathways and
for those radionuciides which lead to the highest potentt ipf exposures of
members of the general public resulting from the sta tion. This monitoring-
program implements Section IV B.2 of Appendix _
the radiological effluent monitoring program by ing that the measurable
concentrations of radioactive materials and levels of \gdlation are not higher than
expected on tha basis of the effluent measurements énd modeling of the environmental
expasure pathways. Guidance for this gnonitoring is provided by the Radiological
Assessment Branch Technical Positipn ¥n Environmental Monitoring (Revision 1,
November 1979). Program chang initiated based on operational experience.

Surveil Requi s

The radiclogical environ @, itoring samples shall be collected pursuant to
Table 8.1, from the spéuifiddpcahions given in Tables 8.4 through 8.10 and Maps 8.1
through 8.3, and s analyzed pursuant to the requirements of Table 8.1 and the
detection capabiiyj ed by Table 8.3.

y
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8.2

8.21

8.2.2

8.2.3

Land Use Census

Controls

In accordance with the TMI-1 Tech. Specs. and TMI-2 PDMS Tech. Specs., a Land Use
Census shall be conducied and shall identify within a distance of 8 km (5 miles) the
location in each of the 16 meteorological sectors of the nearest milk animal, the nearest
residence; and the nearest garden of greater than 50 m? (500 ft) producing broad leaf
vegetation. :

Applicability

At all times. Q

Action

a, With a Land Use Census identifying a locatfoNs) thg#yields a calculated dose

or dose commitment greater than the v: ntly being calculated in
ODCM Part | Surveillance 3.2.2.3.1, glirsua ODCM, Part IV, Section 2.0,
identify the new location(s) inthe n nnuaPRadioactive Effluent Release

Report.

b. With a Land Use Census identifying a location(s) that yields a calculated dose
or dose commitment (vigth& same exposure pathway) 20% greater than at a
location from which samples\yp currently being cbtained in accordance with
Table 8.1, add the ocatidn(s) within 30 days to the Radiological
Environmental MOnXgfIMY®rogram given in the ODCM. The sampling
location(s), eyCIuNg ¥e control station location, having the lowest caiculated
dose or dose & ent(s), via the same exposure pathway, may be
deleted @bnitoring program after October 31 of the year in which

this La€dNse Census was conducted. Pursuant to TMI-1 Tech. Spec. 6.14

a -2 S Tech. Spec. 6.12, submit in the next Annual Radioactive

Equ eléase Report documentation for a change in the ODCM including a

revised figure(s) and table(s) for the ODCM reflacting the new lacation(s) with

infor¥ation supporting the change in sampling locations.

<

Broad leaf vegetation sampling of at least three different kinds of vegetation may be performed at the site
boundary in each of two different sectors with the highest predicted D/Qs In lieu of the garden census.
Requirements for broad leaf sampling in Table 8.1 shall be followed, including analysis of control samples,
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8.24

825

Bases

This Control is provided to ensure that changes in the use of unrestricted areas are
identified and modifications to the monitoring program are made if required by the results
of this census. The best information from the door-to-door survey, aerial surveys, or
consulting with local agricultural authorities shall be used. This census satisfies the
requirements of Section IV,B.3 of Appendix | to 10 CFR 50. Restricting the census to
gardens of greater than 500 square feet (50 m?) provides assurance that significant
exposure pathways via leafy vegetables will be identified and monitored since a garden of
this size is the minimum required to produce the quantity (26 kg/yr) of leafy vegetables
assumed in Regulatory Guide 1.109 for consumption by a child. To determine this
minimum garden size, the following assumptions were used: 1) thaf20% of the garden
was used for growing broad leaf vegetation (i.e., similar to lettucefand dabbage), and 2) a
vegetation yield of 2 kg/square meter.

Surveillance Requirements

The Land Use Census shall be conducted duringdfie grdwipg season at least once per 12
months, using that information that will provide the\gest réSults, such as by a door-to-door
survey, aerial survey, or by consulting local agricultufyfauthorities. The results of the
Land Use Census shall be included in the Annual Rddiological Environmental Operating
Report pursuant to ODCM, Part IV, Segion 1.0.

2
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83

Intedaboratory Comparison Program

8.3.1

8.3.2

8.3.3

8.34

8.3.5

Controls

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

Applicability

At all times.

Action O

With analysis not being performed as required above, rep orrective action taken to
prevent a recurrence to the Commission in the Annual iolosjcal Environmental
Operating Report.

Bases

The requirement for participation in an approved Inteaboratory Comparison Program is
provided to ensure that independent chgcks on precision and accuracy of the
measurements of radioactive materigl irkenvironmental sample matrices are performed as
part of a quality assurance progra vironmental monitering In order to demonstrate
that the results are reasonably for th@’purpose of Section IV, B.2 of Appendix | to

10 CFR 50,

Surveillance Requiremen

A summary of the ahoratory Comparison Program results shall be included in the
Annual Radiolo n mental Operating Report.

5
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Sample Collection and Analysis Requirements

TABLE 81

measuring and recording
dose rate at each logation).

: ' Number of Samples :
Exposure Pathway and Sampling and Type and Frequency
and/or Sample Sample Locations® Collection Frequency® of Analysis
1. Airborne
Radioiodine and | Samples from 5 locations | Continuous sampler operation
Particulates from Table 8.4, with sample collection weekly,
or more frequenily if required
by dust loading. - A 854
activity following fiiter
'\ ciwpged. Perform gamma
’Vﬁo opic analysis® on
composite (by location)
&/ sample quartery.
7
2. Direct Radiation® | Samples from 40 locations | Sample Quagterly Analyze for gamma dose
from Table 8.5 (using either quarterly.
2 dosimeters or at least 1
instrument for continuously
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TABLE 8.1

Sample Collection and Analysis Requirements

Number of Samples
Exposure Pathway and Sampling and Type and Frequency
and/or Sample Sample Locations® Collection Frequency’ of Analysis®
3. Waterborne
a. Surface’ Samples from 2 locations Composite® sample over Perform gamma isotopic
from Table 8.6. 1 monthly period. analystsmonthly.
Co @ for tritium
' « 1sample from A iNig gharterly.
downstream (indicator) .
location
e 1 sample from upstream
(control) location (or
location not influenced by
the station discharge)
b. Drinking Samples from 2 locations Composite”sample over Perform gross beta and

from Table B.6.

« 1 sample at the location

of the nearest water —<j :
supply that could be ( )

affacted by the statio
discharge.
4
s 1 sample fro rol

location.

1 mont jod.

gamma isotopic analysis®
monthly, Perform Sr-90
analysis if gross beta of
monthly composite >10
times control. Composite for
tritium analysis quarterly.

¢. Sediment from | Samples,from MJogations Sample twice per year Perform gamma isotopic
Shoreline « COE;%HU 1 Mdicator) | (Spring and Fali) analysis® on each sample.
from .
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TABLE 8.1
Sample Collection and Analysis Requirements
Number of Samples
Exposure Pathway and Sampling and Type and Frequency
and/or Sample Sample Locations® Collectlon Frequency® of Analysis®
4. Ingestion
a. Milk Samples from 4 locations from | Sample semimonthly when | Perform gamma isotopic
Table 8.8. animals are on pasture; analysis® and 1-131
monthly at other times. analystsgn each sample,
Co @ for Sr-90
LéhaNGis gharterly.
b. Fish Samples from 2 locations from | Sample twice per yea S‘om’n gamma isotopic®
Table 8.9. (Spring and Fall). nd Sr-90 analysis on
,%, edible portions.
s 1 sample of recreationally
imporiant bottom feeders and
1 sample of recreationally
important predators in the
vicinity of the station
discharge.
¢ 1 sample of recreationally ;
important bottom feeders find
1 sample of recreatio )
important predato
area not influen
station discharfe.
¢. Food Samples fdm 2 lo ns Sample at time of harvest. | Perform gamma
Products from Table 8\0 (when isotopic®, 1-131, and
avail Sr-90 analysis on edible
portions.
o 1s of green leafy
vegetdbles or leafy

vegetation at a location in
the immediate vicinity of
the station. (indicator)

» 1 sample of same species
or group from a location
not influenced by the
station discharge.
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TABLE 8.1
Sample Collection and Analysis Requirements
Table Notation

Sampling locations are provided in Tables 8.4 through 8.1 0. They are depicted in Maps 8.1 through 8.3.
Deviations are permitted from the required sampling schiedule if specimens are unobtainable due to
hazardous conditions, seasonal unavailability, malfunction of automatic sampling equipment and other
legitimate reasons. All deviations from the sampling schedule shall be explained in the Annual Radiological
Environmental Operating Report.

Frequency notation: weekly (7 days), semimonthly (15 days), monthly {31 days), angrqumgterly (92 days).
All surveillance requirements shall be performed within the specified time interval @ imum allowable
extension not to exceed 25% of the surveillance interval. A total maximum corpbitecNalsdval time for any 4
consecutive tests shall not exceed 3.25 times the specified collestion or analySig terval.

One or more instruments, such as a pressurized ion chamber for mea ording dose rate
continuously, may be used in place of, or in addition ta, integrating 3im - For the purpose of this
table, a thermoluminescent dosimeter (TLD) is considered to be hospi¥r; two or more phosphors in a
packet are considered as two or more dosimeters. Film badges shall e used as dosimeters for
measuring direct radiation.

Airbome particulate sample filters shall be analyzed for,griss beta radioactivity 24 hours or more after
sampling to allow for radon and thoron daughter decay. beta activity in an air particulate sample(s)
is greater than ten times the calendar year mean ntrol ples, Sr-90 and gamma isotopic analysis
shall be performed on the individual sample(s).

Gamma isotopic analysis means the identifi % nd quantification of gamma-emitting radionuclides that
may be attributable to the effluents fr geiliy! -

The "upstream sample" shall be n'at ance beyond significant influence of the discharge. The
"downstream sample" shall be tgken ig an firea beyond but near the mixing zone.

Composite sample aliquo all by lected at time intervals that are short (e.g., hourly) relative to the
compositing period (e.g, mon in order to assure obtaining a representative sample,
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TABLE 8.2

Reporting Levels for Radioactivity Concentrations in Environmental Samples

Airborne
Particulate
Water or gas Fish Milk Food Products
Analysis | (pCirL) (pCifm®) (pCilkg,wet) (pCill) (eCifka, wet)
H-3: 20,000
Mn-54 1000 30,000 ~
Fe-59 400 10,000 A\
Co-58 - 1000 30,000 o
Co-60 300 10,000 N
Zn-65 300 20,000 P
Sr-90 8 0.1 100 N, 100
Zr-Nb-95 400 7
1131 2 0.9 1 3 100
Cs-134 30 10 1000 60 1000
Cs-137 50 20 A ” 70 2000
Ba-La-140 200 T\ Y 300
\/
@ For drinking water samples. This is 40 aMmA1 value.

’\/
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TABLE 8.3

Detection Capabilities for Environmental Sample Analysis®

Lower Limit of Detection (LLD)*°

Airborne
Particulate Fish Food Sediment
Water or Gas (pCifkg, Milk Products (pCi/kg,
Analysis i) (pCi/ms) wet) (pCilL) ﬂlkg wet) dry)
Gross Beta 4 0.01 g
H-3 2000 ( \
Mn-54 15 130 N
Fe-59 30 1260 A ‘%
Co-58, 60 15 120 S
Zn-65 30 260 A Y
2r-95 30
Sr-90 2 0.01 10 |42 10
Nb-95 15
131 1 0.07 O‘} 60
Cs-134 15 005 |/R0Y| 15 60 150
Cs-137 18 0.08 A\ 15 18 80 180
Ba-140 60 R (Q 60
{La-140 15 15
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Where:

TABLE 8.3

Detection Capabilities for Environmental Sample Analysis®
Table Notation

This list does not mean that only these nuclides are 1o be considered. Other peaks that are identiftable,
which may be related to plant operations, together with those of the above nuclides, shall also be analyzed
and reported in the Annual Radiological Environmenta! Operating Report.

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

sample that will yield a net count, above system background, that will be detected

The LLD is defined, for purposes of these controls, as the smallest concentration of peethegctive material in a
only 5% probability of falsely concluding that a blank observation represents a * 5@ 3

For a particular measurement system {(which may include radiochemical sgara

4.66Sb

WD = vz ve exp (-4 A0

LLD is the "a priari” lower limit of detection as defined abgye, as picocuries per unit mass or volume.’

Sy, Is the standard deviation of the background counting ra f the counting rate of a blank sample as

appropriate, as counts per minute,

E is the counting efficiency, as counts per digf a&.

V is the sample size in units of mass oy, @
pé%ﬂ(e pe

2.22 Is the number of disintegrati r picocurie,

Y is the fractional radiochemigal yT€id (yhen applicable),
A is the radioactive decgy con for the particular radionuclide and

At for environmental pieyis the elapsed time between sample collection, or end of the sample collection
period, and time of counN

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

it should be recognized that the LLD is defined as an "a priori” (before the fact) limit representing the
capability of a measurement system and not as an “a posteriori” (after the fact) limit for a particular
measurement. Analyses shall be performed in such a manner that the stated LLDs will be achieved under
routine conditions. Occasionally background fluctuations, unavoidable small samples sizes, the presence of
interfering nuclides, or other uncontrollable 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 water.
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TABLE 8.4

TMINS REMP Station L.ocations-Air Particulate and Air lodine

Station Code Distance (miles) Azimuth () . Map No.
B1-4 0.8 28 60
E1-2 04 95" 2
F1-3 06 105 70
G2-1 1.4 125 74
M2-1 1.3 253 3
A3-1 2.6 358 4
H3-1 23 159 5
Q4-1 35 325 61

Q151 13.5 305 8
TABLE 8.5
TMINS REMP Station Locations-Direct Ra% D)

Station Code Distance (miles) © Azimuth () Map No,
Al-4 0.3 5 9
B1-1 0.6 25 10
B1-2 04 26 1
C1-2 0.3 54 13
D141 0.2 74 14
E1-2 0.4 O 95 2
E1-4 0.2 98 16
F1-2 0.2 109 17
G1-3 129 18

H11 167 19

J1-1 0.8 ) 184 21
J1-3 0.3 189 22
K1-4 : 208 24
L1-1 A 235 26
M1-1 0.1 249 27
N1-3 0.1 270 28

P1-1 04 203 29
pPi-2 0.2 280 30
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TABLE 8.5

TMINS REMP Station Locations-Direct Radiation (TLD)

Station Code Distance (mites} Azimuth (?} Map No.
Q1-2 0.2 318 31
R1-1 0.2 3356 : 32
c2-1 16 : 48 33
K2-1 1.4 200 34
M2-1 1.3 253 3
A3-1 26 358 4
H3-1 23 159 . 5
R3-1 26 338 \ 35
B5-1 48 18 36
C5-1 45 42 37
E5-1 46 81 38
F5-1 4.7 107 . 39
G5-1 ‘ 4.8 131 40
H5-1 4.1 18 141
J5-1 4.9 182 42
K5-1 5.0 200 43
L5-1 4.1 228 44
M5-1 43 248 45
N5-1 49 68 46
P5-1 49 285 47
Q5-1 5.0 318 48
R5-1 4.9 O 339 49
D6-1 5.2 65 50
E7-1 6.8 86 51
Q9-1 8.5 308 52

B10-1 g 21 53
G10-1 .8 127 6

G15-1 14, 124 54
J15-1 126 180 7
Q151 305 8
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TABLE 8.6

TMINS REMP Station Locations-Surface Water

Station Code Distance {miles) Azimuth (%) - Map No.
J1-2 (R) 0.5 188 57
A3-2 (R) 25 355 59
Q-1 {F) 8.5 308 52
Q9-1 (R) 8.5 308 52
G152 {F) 136 128 62

G15-3 {F) 14.8 124 63

. F15-1 (R) 12.6 122 O 65
(R) = Raw Water

(F) = Finished Water
TABLE 8.7
TMINS REMP Station Locations-Aquatic Se nt

Station Code Distance (miles) Azimuth (°) Map No.
A1-3 0.5 ‘{, 0 67
G1-1 0.3 137 68
K1-3 03 : 202 69
J2-1 15 182 58
J1-2 0.5 O 188 57
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TABLE 8.8

TMINS REMP Station Locations-Milk

Station Code Distance (miles) Azimuth (&) Map No.
D2-1 14 65 72
E2-2 1.4 93 : 73
G241 1.4 125 74
P7-1 8.7 293 ' ”

K15-3 145 205 . 78

TABLE 8.9

TMINS REMP Station Locations-Fish

Station Code Station Locayg

IND - Downstrgam of Station Discharge
BKG Upstr of Station Discharge

Q;.
QO

&
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TABLE 8.10

TMINS REMP Station Locations-Food Products

- Station Code Distance (miles) Azimuth (%) Map No.
D1-3 0.5 65 79
Ef-2 04 95 . 2
F1-1 0.5 117 80

A15-1 10.5 10 85
B10-2 10.1 28 55

S
QQ*
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MAP 8.1
THREE MILE ISLAND NUCLEAR STATION
LOCATIONS OF RADIOLOGICAL ENVIRONMENTAL MONITORING FROGRAM
STATIONS WITHIN 1 MILE OF THE SITE

2305
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MAP 8.2
THREE MILE ISLAND NUCLEAR STATION
LOCATIONS OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
STATIONS WITHIN 5 MILES OF THE SITE
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MAP 8.3

THREE MILE ISLAND NUCLEAR STATION
LOCATIONS OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
STATIONS GREATER THAN 5 MILES FROM THE SITE

349.76*

Fl
A o
HILL
_ MECHAN/CSBURG
81350 18
MILESfoq™<<
f
N &
§ -7
25,750 4~ —~/OILLsaUkRG
M
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PART IV
Reporting Requirements

1.0 TMI ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT ™

1.1

12

1.3

1.4

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

The Annual Radiological Environmental Operating Reports shall include summaries, interpretations, '
and an analysis of trends of the results of the radiological environmental monitoring activities for the
report peried, including a comparison with pre-operational studies, with operational contrals as
appropriate, and with previous environmental menitering reports, and an as: nt of the
observed impacts of the plant operation on the environment. The report % include the
results of Land Use Gensuses required by Part Il], Section 8.2.

ummarized tabulated
ntal radiation
pursuant to the locations

The Annual Radiological Environmental Operating Reports shall i
results of analysis of all radiological environmental samples an
measurements required by Part lll Table 8.1 taken during t
specified in the tables and figures in this ODCM, as well a man¥ed and tabulated results of
these analyses and measurements in a fornat similar to the tabigAn the Radiological Assessment
Branch Technical Position, Revision 1, November 1979, In the/event that some individual results
are not available for inclusion with the report the geport shall be submitted explaining the reasons
for the missing results. The missing data shall ubmitted as soon as possible in a supplementary
repont.

mmary description of the radiological environments
. tions keyed to a table giving distances and
directions from a point that is midwd pof the Reactor Buildings of TMI-1 and TMi-2; the resuits
of licensee participation in the shgrasry Comparison Program, required by Past ill, Section 8.3;
discussion of all deviations fr G samplmg schedule of Part Ill, Table 8.1; discussion of all the
required analyses in whichibe't.LD\aquired by Part 11l, Table 8.3 was not achievable.

/%’

The reports shall also include the foliowi
monitoring program; a map(s) of all geTmm

A single submittal may be made for the station.
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2.0 TMI ANNUAL CTIVE T RELEAS PORT
NOTE

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

21 Routine Radioactive Effluent Release Reports covering the operations of the unit during the
previous 12 months of operation shall be submitted prior to May 1 for TMI-1 and TMI-2.

2.2 The following information shall be included in both Radioactive Effluent Rel eports to be
submitted each year:

The Radioactive Effluent Release Reporis shall include a summary o uantities of radioactive
liquid and gaseous effluents and solid waste released from the un 0 in Reg. Guide 1.21,
Rev. 1, with data summarized on a quarterly basis following th pendix B thereof.

solid waste shipped offsite during the repori period:

a. container volume, .
b. total curie quantity (specify whether det‘e&? by measurement or estimate),

c. principal radionuclides (specify @«detmined by measurement or estimate),
d, type of waste (e.g., spent acted dry waste, evaporator bottoms),

e. type of shipment (e.g{ 'S4, Type A, Type B) and

23 The Radioactive Effluent Release Reports shall include thi%v? nformation for each type of

f. solidification agefit (3-8, cement).

24 The Radioactive nt Re®ase Reports shall include a summary of unplanned releases from the
site to unrestricied are: radioactive materials in gaseous and liquid effluents made during the
reporting perjed.

25 The Radioactive pffluent Release Reports shall include any changes made during the reporting
period to the PROCESS CONTROL PROGRAM {PCP) documents and to the OFFSITE DOSE
CALCULATION MANUAL (ODCM), as well as a listing of new locations for dose calculations and/or
environmental monitoring identified by the land use census pursuant to Part 11l Section 8.2.

26 The Radioactive Effluent Release Reporis shall include the instrumentation nct returned to

OPERABLE status within 30 days per ODCM Part 1 Controls 2.1.1b and 2.1.2b, and ODCM Part Il
Control 2.1.2b.
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27

2.8

29

210

The Radioactive Effluent Release Report to be submitted 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 listing 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 Radioactive Effluent Release Report shall include an assessment of the radiation doses to
MEMBERS OF THE PUBLIC due to the radioactive liquid and gaseous effluents released from the
unit or station during the previous calendar year. The meteorological conditions concurrent with the
time of release of radicactive materials in gaseous effluents (as determined by sampling frequency
and measurement) shall be used for determining the gaseous pathway doses. The assessment of
radiation doses shall be performed in accordance with this ODCM.

The Radioactive Effluent Release Report shall include an assessment o on doses from
radioactive liquid and gaseous effluents to MEMBERS OF THE PUB ue tr4itir activities inside
the SITE BOUNDARY during the report period, to verify compliance, wi limits of
10CFR20.1301(a)(1). All assumptions used in making these ass enty¥ e., specific activity,
exposure time and location) shall be included in these reports.

The Radioactive Effluent Release Report shall also includé alassessment of radiation doses to the
likely most exposed real individual from reactor releases and otly#f nearby uranium fuel cycle
sources including doses from primary effluent pathways and difect radiation for the previous 12
consecutive months to show conformance with 4CFR 190 "Environmental Radiation Protection
Standards for Nuclear Power Operation." Acg le methods for calculating the dose contributions
from liquid and gaseous effluenis are given in Reg ry Guide 1.108, Rev, 1.
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30 PART IV REFERENCES
3.1 Radiological Assessment Branch Technical Position, Revision 1, Novernber 1979

3.2 Regulatory Guide 1.21, *Measuring, Evaluating, and Reporting Radioactivity in Solid Wastes and
Releases of Radioactive Materials in Liquid and Gaseous Effluents from Light-Water-Cooled
Nuclear Power Plants,” Revision 1, June 1874

33 TMI-1 Technical Speclfications, attached to Facllity Operating License No. DFR-50

34 Title 40, Code of Federal Regulations, "Protection of Environment” A

35 Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Routine
Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50
October 1977 .

ses of Reactor
I," Revision 1,

36 Title 10, Code of Federal Regulations, "Energy”

3.7 Regulatory Guide 1.111, "Methods of Estimating AtmospheC Tran

rt and Dispersion of Gaseous
Effluents in Routine Releases from Light-Water-Cooled Reaciyys,”

evision 1, July 1877

3.8 Regulatory Guide 1.112, "Calculation of Releases of Radioactive Materials in Gaseous and Liquid
Effluents from Light-Water-Cooled Power Reactor§," Revision O-R, April 1976

39 Regulatory Guide 1.113, "Estimating Aqualj
Reactor Releases for the Purpose of Im

ispery#n of Effluents from Accidental and Routine
ting Appendix I," Revision 1, April 1977
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APPENDIX A
P, - Pathway Dose Rate Parameter

P; (inhalation) = k' (BR) DFA, (Eq A-1)
Where;

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

k'= conversion facior, 1E6 pCifmicrocurie

BR = 3700 m>/yr, breathing rate for child (Reg. Guide 1.109, Rev. 1, Table E-5)
DFA; = the maximum organ inhalation dose factor for the infant age group for #e ith nuclide (mRem/pCi).
Values are taken from Table E-10, Reg. Guide 1.108 (Rev. 1), or 172.
Resolution of the units yields: (ODCM Part Ill Table 4.6) %/
P, (inhalation) = 3.7E9 DFA; (mrem/yr per pCitm?) ' (Eq A-2)
£

NOTE . '!
The latest NRC Guidance has delete wement fo determine P,

R req
{ground plane) and P; (food). In add ‘6" havcritical age group has been

changed from infani to child. =~

o)

2
&
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Ri - Inhalation Pathway Dose Factor
Ri = K’ (BR) (DFA;..0) (mremfyr per microcurie/m®) : (Eq B-1)
Where:
k' = conversion factor, 1E6 pCi/microcurie
BR = breathing rate, 1400, 3700, 8000, 8000 malyr for infant, child, teenager, and adult age groups,
respectively. (Reg. Guide 1.109, Rev. 1, Table E-5)
DFA;,,= the inhalation dose factor for ofgan. 0, of the receptor of a given age gro ,for the ith
radionuclide, in mrem/pCi. The total body is considered as an organ i suigglidn of DFA; 4 0.

Resolutions of the units yieids:

Ri=
Ri=

Ri =

Values are taken from Tables E-7 through E-10, Reg. Guide 1.108 , of NUREG 0172,

(1.4E9) (DFA, ) infant (ODCM Part Iil Table 5.2.1) /%/
(3.7TE9) (DFA; 1) child (ODCM Part [l Table 5.2.2)

(8.0E9) (DFA,5,) teen and adult (ODCM Part lll les 5.2.3 and 5.2.4)

2
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Ri - Ground Plane Pathway Dose Factor
R; = k' k" (SF) {DF Gy} [(1-e *i')/ad (Eq C-1)
Where: ‘
k'= conversion factor, 1E6 pCl/imicrocurie
kK" = conversion factor, 8760 hriyr
M= decay constant for the i radionuclide, sec ™! :
t= the exposure time (this Iculation assumes thai decay is the only operi Qal mechanism)

4.73 x 10° sec. (15 yrs), Reg. Guide 1:109 (Rev. 1), Appendix C

DFG; = the ground plane dose conversion factor for the " radionuclide r per pCi/m’). Values are
taken from Table E-6, Reg. Guide 1.109 (Rev. 1), or NUREG,01 e values apply to all age
qroups.

SF = 0.7, shielding factor, from Table E-15 Reg. Guide 1.109 (Rev.

Reference ODCM Part [ll Table 5.3.1 ‘%, |

&
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APPENDIX D
RI - Grass Cow-Milk Pathway Dose Factor
Ri= k' [{Qr x Uap) f (A + 2)] X (Frn) X (1) X (DFLia0) X
[((F, x £-)IY,) + (1, x ) e *Th)fY ] e (Eq D-1)
Where: | '
K' = conversion factor, 1E6 picocurie/microcurie (pCi/p.ci)
Q= cow cohsumption rate, 50 kg/day, (Reg. Guide 1.109, Rev. 1)
goat consumption rate, 6 kg/day, (Reg. Guide 1.109, Rev. 1, Table E-2)
Ugp = Receptor's milk consumption rate; 330, 330, 400, 310 liters/yr for infapf, child, ager, and adult
age groups, respectively (Reg. Guide 1,108, Rev. 1)
- Yp = agricultural productivity by unit area of pasture feed grass, 0.7 REG-0133)
Y, = agrcultural productivity by unit area of stored feed, 2.0 UREG-0133)
Fm= stable element transfer coefficient (Table E-1, Reg. Guide 1.108, Rev. 1)
r= fraction of deposited activity retained in cow's rass, 0.2 for particulates, 1.0 for radioiodine
(Table E-15, Reg. Guide 1.109, Rev. 1)
DFL;a0 = the ingestion dose factor for organ, o, & adionuclide for each respective age group, a
(Tables E-11 to E-14, Reg. Guide 1 ew), or NUREG 0172.
2= decay constant for the ith radigquid®wset
Aw= decay constant for weat g, 5.79% 107 sec’ (NUREG-0133); based on a 14 day half life
t= 1.73 x 10° sec, the fgansport tiple from pasture to cow to milk to receptor (Table E-15, Reg.
Guide 1.109, Rev/I)N\gr 2 days
th= 7.78x10%s ran€port time from pasture to harvest to cow to milk to receptor (Table E-15,
Reg. Guide 1. v. 1), or 80 days
f, = 1.0, the fraction of the year that the cow is on pasture
fs = 1.0, the fraction of the cow feed that is pasture grass while the cow is on pasture
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The concentration of tritium in milk is based on the airborne concentration rather than the deposition. Therefore, R,
is based on QX/Q):

R%a.0 = K'K" Fp, Qp UppDFLsao (.75 [.5/H)) (Eq D-2)
Where:
k' = 1E3 grams/kg

H= 8 grams/m®, absolute humidity of the atmosphere

.75 = fraction of the total feed grass mass that is water O
.5 = ratio of the specific activity of the feed grass wat.er to the atmospheri (NUREG-0133)
DFL..s = the ingestion dose factor for tritium and organ, o, for each respoedi e droup, a (Tables E-11 to
E-14, Reg. Guide 1.109, Rev. 1), or NUREG 0172,
All other parameters and values are as given above. . /%/
NOTE

Goat-milk pathway factor, R;, will be com
pathway factor equation. Fi, factor j@_w
.Reg. Guide 1.109, Rev. 1.

at-mi
Reference: ODCM Part lll Tables 5.4.1105.4.4 O\’ .

ing the cow-milk
fll be from Table E-2
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APPENDIX E

Ri - Cow-Meat Pathway Dose Factor

Ri= K [(Qr x Uap}/ (i + 20)1 X (Fy) X (r) X (DFL;50) X
(X )Y} + ((16,5:) @ “ThYY,] x e*if (Eq E-1)

Where:
k'= conversion factor, 1E6 picocurie/microcurie (pCifpci)

Q== cow consumption rate, 50 kg/day, (Reg. Guide 1.109, Rev. 1)

Uasr = Receplor's meat consumption rate; 0, 41, 65, 110 kg/yr for infant, child, tee @ nd aduit age
groups, respectively (Reg. Guide 1.109, Rev. 1)

F:= the stable element transfer coefficients, days/kg (Table E-1, Reg. @ide \1§9, Rev. 1)

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

DFLi.. = the ingestion dose factor for organ, o, and the ith radionuclide fof’ each respective age group, a
(Tables E-11 to E-14, Reg. Guide 1.108, Rev. 1), gr NUREG 0172.
) = decay constant for the radionuclide i, sec’! ‘%
Aw = decay constant for weathering, 5.73 x 1 LYUREG-0133), based on a 14 day half life
t,= 1.73 x 10° sec, the transport time frur to receptor (NUREG-0133)
t,= 7.78 x 10° sec, the transport {8 from TIBp to receptor (NUREG-0133)
Yp = agricultural productivity bff unjl are#of pasture feed grass, 0.7 ka/m? (NUREG-0133)
Y. = agricultural productpfly by ugi#/area of stored feed, 2.0 kg/m? (NUREG-0133)
f, = 1.0, the fractio mthat the cow is on pasture

fs = 1.0, the fractiom\( fife cow feed that is pasture grass while the cow is on pasture

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

Ry = K'k™ Fr Qg Upp (DFLyq0) X 0.75 X {0.5/H]) ’ (Eq E-2)
Where:
All terms are as defined above and in Appendix D.

Reference: ODCM Part lll, Tables 5.6.1 to 5.6.4
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Ri - Vegetation Pathway Dose Factor
Ri= KXYy (At Ml x {DFL.0) X [(U'R) el + US, £, e*ith] (Eq F-1)
Where:
k= 1E6 picocurie/microcurie (pCi/pci)

Uty = the consumption rate of fresh leafy vegetation, 0, 26, 42, 64 kg/yr for infant, child, teenager, or adult

age groups, respectively (Reg. Guide 1.109, Rev. 1)
enager, or adult

(NUREG-0133)

USy= the consumption rate of stored vegetation, 0, 520, 630, 5§20 kg/yr for infa
age groups respectively (Reg. Guide 1.108, Rev. 1}

fu= the fraction of the annual intake of fresh leafy vegetation grown lo¢
f, = the fraction of the stored vegetation grown locally = 0.76 (NYRE

t.= the average time between harvest of leafy vegetation and its ¢ mption, 8.6 x 10 seconds
[Table E-15, Reg. Guide 1.109, Rev. 1 (24 hrs)]

t,= the average time between harvest of stored legfy Wegetation and its consumption, 5.18 x 10°
seconds, [Table E-15, Reg. Guide 1.109, Rev. days)]

v, = the vegetation area density, 2.0 kg/m? r@w Reg. Guide 1.109, Rev. 1)

All other parameters are as previously defined. O

The concentration of tritium in vegetation is b on the airborne concentration rather than the deposition.

Therefore, R; is based on {/Q)

Reao = KK" [Uba fi + US4 fg] (DFLy,, (.7C~.®) (EqF-2)
Where:

All terms are as defined abo Appendix D.

Reference; ODCM Part lll, Tablés 5.7.1t0 5.7.4
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Offsite Dose Calculation Manual (ODCM)

APPENDIX A-F REFERENCES
(Page 1 of 4}

Parameters Used in Dose Factor Calculations

Origin of Value

Table in Section of Site-
Parameter Value - R.G.1.109 NUREG-0133 Specific
*“* Eor P| vk
DFA, Each radionuclide E-9 ' Note 1
BR 3700 mPfyr (child) E-5 Q\
: A, P
**For Ri (Vegetation)™* g 7
r Each element type E-1 /'\ V
Y, 2.0 kg/m? E-15 VY
AW 8.73 E-7 sec p 5.3.1.3
DFL, Each age group and radionuclide | E-#utfku E-14 Note 1
Ut Each age group ey
fL 1.0 5315
t 8.6 E + 4 seconds A \ . E-15
us Each age group « E-5
f, 0.76 Y 53.15
A"
th 5.18 E + 6 secgnds E-15
H 8.0 grarisa(g' 5213
A
*For Ri (Wpalation)™*
BR Each age group E-$
DFA Each age group and E-7 thru E-10 Note 1
i nuclide ] ole
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(Page 2 of 4)
Parameters Used in Dose Factar Calculations
Origin of Value
Table in Section of Site-
Parameter Value R.G.1.109 NUREG-0133 Specific
** For R; (Ground Plane) ***
SF 0.7 E-15 ( N
DFG; Each radionuclide E-6 \,b
1 473 E +8sec A2,
* Eor Ri (Grass/Animal/Meat) *** Ny
Qe{Cow) 50 kg/day E-3
Qr {Goat) 6 kg/day E-3 Ref. Only
Uz Each age group j -5
AW 573 E-7 sec’ < )4 5.3.1.3
F; (Both) Each element 7~ E-1
r Each element type A \ ) E-15
DFL; Each age group and nucl'(e\ E-11 thru E-14 Note 1
f 1.0 . P Y 5313 Note 2
f, 1.0 7&" 2 5313 Note 2
3
Y, 07 kg/m® , E-15
Iy 778E+pseN 7 E-15
Y, 20kgim? N\, E-15
t 173 E+ 8 sec E-15
H 8.0 grams/kg 5213
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(Page 3 of 4)

Parameters Used in Dose Factor Calculations

Origin of Value
Table in Section of Site-
Parameter Value R.G. 1.109 NUREG-0133 Specific
** For R, (Grass/Cow/Milk) ***
Q 50 kg/day E-3 N\
Up Each age group E-5 ) \ J
AW 5.73 E-7 sec’. R3.
Fn Each element B A
r Each element type E-15 /{ \/
DFL4 Each age group and nuclide E-11 thru E-14 y Note 1
Y, 0.7 kg/m? E¢15
t 7.78E + 6 sec AEN15
Y, 2.0 kg/m? -4
L} 1.73E + 5 sec &‘E-TS
f, 1.0 “\ - 5313
1, 1.0 AN T 531.3
H 8.0 grams/kg 5213

%y

s
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NOTES

1. Inhalation and ingestion dose factors were taken from the indicated source. For each age group, for each
nuclide, the organ dose factor used was the highest dose factor for that nuclide and age group in the
referenced table.

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

REFERENCES

1. Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Poutidg Releases of Reactor Effluents
for the Purpose of Evaluating Compliance with 10 CFR Part 50, A dix |, #Revision 1, October 1877.

2, TMI-1 Technical Specifications, attached to Facility Operating License Mo. DPR-50.

3.

October 1978. :

NUREG-0133, "Preparation of Radiolegical Effluent M&I]Speciﬁcations for Nuclear Power Plants,”
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Procedure Change Request PCR-00-1448 to the ODCM, 6610-PLN-4200.01



1001A
Revision 44
FIGURE 1 Page 1 of 1
Typical

Due Date__ /. 0:/ Z?*/;ﬁ . PCR No. ‘f CR VD ¥

THREE MILE iSLAND UNIT ONE
PROCEDURE CHANGE REQUEST (PCR)

) M& ) qu %&IR:;«:} to instructions/a? guidelines in AZ % :t}j izg;te&unm o W{om

Procedure Number Present Rev. No. Title

2. -Recommended Change: e« Include page numbers, paragraph numbers, and exact wording of recommended change.
» Attach additional sheets if necessary.

Lo Toble €8, el St (153 2l Al Sl @R, e
mée«ef%s b St HUS% s 1S pmif: o 1t

pagp f%/(,//;zo) #,amw»(w kﬂ/@/ﬁ@'

WMWMM%JA#LIKJ(

Reason for Change » s this change part of the Biennial Procadure Review? et etenaae g st saa b e st ea et saen No X
« Include JAE Bulistins, TSCR #, T. §. Amendment # Alodifi catnon # CAP#, etc.

4ijw&z s Mé&/—&%(

—7
4. {a) Does Revision replace a TCN? ...
(b) If *yes”, indicate the TCN Number, i avaﬁqate

aYes No’x

....Yes _X_ No
Date /d/z/oa

5. lsprowdurilvitrmtJ;APanS 87 ... Ny Vi
6. Prepared By: IMJ%/ / AP

Review Signatures:

/
7. Procedure Owner Concurrence m’j [M2-7 LTT Date iO/ 3/ .13
8. Responsible Tachnical Reviewer Concurrence % -“—-‘é‘f Date [ 0/ 3/ o2

9. Independent Safety Review Mﬂ W (/»/“*ﬂ_/ Date_/" ?/ ?A’o

10. Approval s-;;::mmpum ' N
/ [01[31 g0

Signature jpatp
11. Change Entered ' / //ﬁg gﬁé ﬁ

Datg/ d / ReV. No.
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1001A
. Revision 44

FIGURE4 . ’ . Pageoft
Typical

THREE MILE ISLAND SAFETY DETERMINATION

This determination is required for all documents within 1001A applicabilityfscopa.

New Procedure

[ ] PARTIAL
[ ’I‘CN - -

PCR ' paﬁ_ 03 / 9/_1,{30_ [ ]stp - -

Document No. éé /0 7L/O .-.WJ 6/

Rev. No. /7Jﬂ4/1/lﬂ»t§ .
TN

1. Is this a substantive change? Indicate "YES" for new procedures and STP's ¢ No
If Box 1 is "No", sign and date this form. The remainder of the form need not be completed. ’\

(Refer ta Definitions Section of this prooedure.)

Environmental Affairs for review.
« Complete the remainder of this form.

2. Does this change invoive any non-radiclogical environmental impact? . /» Y. Yes No x

« [f"Yes", complete an Environmental Determxnalicm {Figure 7, AP 1001/ and ensure the change is submltted to

;Qr

)

3. Does this change have the potential to adv ear safety or safe ptant operations? Yes No Zg
{Refer to Paragraph 4.2.2)

4. Does this make changes in the facili des in the safety analysis report? Yes No X

§. Does this make changes in § res as described in the safety analysis report? Yes ___No )_(

8. Are tests or experiments conducted'which are not described in the safety analysis report? Yes No x

7. Does this change conflict with the requirements of the plant Technical Specifications? Yes No X
¥ ANY of the answers iv 3, 4, 5, 8 OR 7 are YES, you must fill out Figure 5 AND provide a written safety evaluation.
ngn and date this form.

Specification change.

Sign and date this form.

If the answers fo 3, 4, 5, 6 AND 7 are ALL NO this precludes the existence of an Unreviewed Safety Question or Technical

Provide the basis for the answers to each of the questions {3, 4, 5, 6, 7) on one or more separate sheets.

Prepared Byf"“#i/ g/ﬁj e../ /7 &V‘MMM Date: /ﬁ/ 3/¢J

RTR By: W,\,ﬂ\_» ’P@m e

Date: lo [ 3/ 2 ®)




Safety Determination for 6610-PLN-4200.01, Rev 20 (Proposed

3. Does this change have the potential to adversely affect nuclear safety or safe plant
operations?

No. As required by Part ITI, Section 8.1.3.c of the Offsite Dose Calculation Manual, ODCM,
(6610-PLN-4200.01), control milk sampling station K15-3 is being added to and control milk
sampling station K15-2 is being deleted from the Radiological Environmental Monitoring
Program (REMP) and Table 8.8 and Map 8.3 of the ODCM. These changes are necessary
because milk samples are no longer available from control milk station K15-2, The farmer at this
station is ceasing dairy operations. StationX15-3 is a suitable control station because it is located
greater than 10 miles from TMINS and located in a non-prevalent wind direction.

The proposed changes (of adding and deleting a control milk sampling station tg"TRNREMP and
Table 8.8 and Map 8.3 of the ODCM) do not impact/affect plant systems or @ ts that are
important to safe plant operations. @

N

port?

4. Does this make changes in the facility as described in the scy‘éty%

No. Changes are proposed to the REMP and a table and map e ODUM. The proposed
changes do not make any changes to the facility.

5. Does this make changes in the procedures as de%@df‘n the safe;;iz analysis report?

No. Changes are proposed to a procedure tha @ ifies ow the REMP is to be conducted. The
proposed changes do not make any changes in thproCedures as described in the safety analysis
report.

6. Are tests or experiments conduci&(;h are not described in the in the safety analysis

report? :
No tests or experiments arﬁrfj .
C

7. Does this chongegonfict with the requirements of the plant technical specifications?

No. The proposed chan¥és are being made in accordance with the requirements of the ODCM
and, therefore, do not conflict with the USNRC requirements (i.e. REMP samples will continue to
be collected and analyzed as required by the USNRC).
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TABLE 8.8

- TMINS REMP Station Locations-Milk

Station Code Distance {miles Azimuth (°} Map No.
D2-1 1.1 65 72
E2-2 1.1 o3 .73
G241 1.4 125 74
P71 6.7 293 : 77
t5=2

vis3- L2 s . G?
' TABLE 8.9 . é
TMINS REMP Station Lowtions-ﬁsh’%,

Station Code

IND Downstream of

BKG Upstream Qiil: Scharge

177.0 . 2226¢
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MAP 8.2
THREE MILE ISLAND NUCLEAR STATION
LOCATIONS OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
STATIONS GREATER THAN 5 MILES FROM THE SITE

22268
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