Amer:

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 17, 2002
5928-02-20095

U. S. Nuclear Regulatory Commission
Washington, DC 20555

Attn: Document Control Desk

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. 560-289 AND 50-320
COMBINED 2001 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

The Annual Radioactive Effluent Release 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
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 2001 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 2001 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 2001.

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 2001.

Attachment 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 2001.

Attachment 10 is a summation of deviations from the sampling and analysis regime specified in the
ODCM for TMI-1 and TMI-2.

Enclosure 1 is a copy of the TMI Offsite Dose Calculation Manual (ODCM), revision 22, which was
current as of December 31, 2001. There were two revisions made to the ODCM during 2001. Revision
21 was issued on January 19, 2001 and revision 22 was issued on May 4, 2001.

Enclosure 2 is a copy of the procedure change request that modified the ODCM from revision 20 to 21.

Enclosure 3 is a copy of the procedure change request that modified the ODCM from revision 21 to 22.

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

il

George H. Gellirich
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
2001 Annual Radioactive Effluent Releases Report for TMI
5928-02-20085

Summary of Radioactive Liquid and Gaseous Effluents
Released from TMI during 2001



TABLE 1A

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

|3.PERCENT OF TECH SPEC LIMIT

%

* % ODCM LIMITS: LISTED ON DOSE SUMMARY TABLE

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

TMI-1
2001 2001 2001 2001 EST. TOTAL
UNITS ]1ST QUARTER | 2ND QUARTER |3RD QUARTER | 4TH QUARTER| ERROR %
A. FISSION AND ACTIVATION GASES
1. TOTAL RELEASE Ci 2.8E-01 5.7E-01 T.1E+00 1.7E+00 25% |
2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 3.5E-02 7.3E-02 1.4E-01 2.1E-01
3. PERCENT OF TECH SPEC LIMIT % * - * ¥
B. IODINES
1. TOTAL IODINE I-131 Ci 8 8E-07 7.3E-07 1.7E-07 TAE-07 25% |
2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec TAE-07 9.3E-08 2.1E-08 1.3E-08
3. PERCENT OF TECH SPEC LIMIT % i ¥ v ¥
C. PARTICULATES
7. PARTICULATES WITHHALF-LIVES > 8 DAYS Ci 7 4E-06 <1.E-04 4.6E-08 1.2E-09 25% |
2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 9.5E-07 NA 5.8E-00 15E-10
3. PERCENT OF TECH SPEC LIMIT % v * ¥ ¥
4. GROSS ALPHA RADIOACTIVITY Ci <T.E-11 <TE-11 2.0E-08 <TE-11
D. TRITIUM
[{.TOTAL RELEASE Ci 9.6E+00 24E+01 2.9E+01 7.7E+01 25% ]
2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 1.2E+00 3.1E+00 3 6E+00 9.7E+00
* * * ]




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

T™I-1
2001 2001 2001 2001 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 4.1E-05 3.4E-03 6.1E-04 3.9E-03 25%)
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCimi 7.7E12 5.0E-10 9.3E-11 5.0E-10

3. PERCENT OF APPLICABLE LIMIT % ¥ > > v

B. TRITIUM

1. TOTAL RELEASE Ci 1.0E+02 1T.6E+02 2.0E+02 3.1E+01 25%]
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCiiml 1.8E-05 2.4E-05 3.0E-05 4.0E-06

3. PERCENT OF APPLICABLE LIMIT % * ¥ v >

C. DISSOLVED AND ENTRAINED GASES

1. TOTAL RELEASE Ci <1.E-04 1.2E-01 3.5E-06 <1.,E-04 25%)
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCi/ml NA 2.E-08 5.E-13 NA

3. PERCENT OF APPLICABLE LIMIT % > ¥ ¥ *

D. GROSS ALPHA ACTIVITY
[1. TOTAL RELEASE [ C [ <1EO07 <1.E-07 <1.E-07 <1.E-07 25%]
[E-VOLUME OF WASTE RELEASED (PRIOR TO DILUTION) [ Titers | 7.6E+06 T.2E+07 1.0E+07 9.2E+06 10%)
F. VOLUME OF DILUTION WATER USED [ Titers | 5.3E+09 6.8E+09 6.6E+09 7.9E+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 (2001)

LIQUID EFFLUENTS
T™MI-1
CONTINUQUS 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 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5.E-07 <5.E-07
MN 54 Ci <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5.E-07 <5.E-07
FE 59 Ci <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5.E-07 <5.E-07
CO 58 Ci <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 1.8E-05 <5.E-07 <5.E-07
CO 60 Ci <5 E-07 <6 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5.E-07 <5.E-07
ZN 65 Ci <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5.E-07 <5.E-07
SR 89 Ci <5 E-08 <5 E-08 <5 E-08 <5 E-08 <5 E-08 <5 E-08 <5 E-08 <5 E-08
SR 90 Ci <5 E-08 <b E-08 3.9E-07 2.4E-06 5.1E-07 1.4E-07 2.6E-06 1.1E-06
ZR 95 Ci <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07
NB 95 Ci <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07
MO 99 Ci <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07
TC 99M Ci <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07
| 131 Ci <1 E-06 <1 E-06 <1 E-06 <1 E-06 <1 E-06 <1 E-06 <1 E-06 <1 E-06
CS 134 Ci <56 E-07 1.9E-04 <5 E-07 <5 E-07 <5 E-07 9.0E-05 <5 E-07 <5 E-07
CS 137 Ci 3.6E-05 3.2E-03 4.7E-06 1.8E-05 5.7E-05 3.8E-03 4.2E-05 2.5E-05
BA 140 Ci <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07
LA 140 Ci <5 E-07 <5 E07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07
CE 141 Ci <5 E-07 <5 E-07 <5 E-07 <6 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07
FE 55 Ci <1 E-06 <1 E-06 <1 E-06 <1 E-06 <1 E-06 <1 E-06 5.1E-04 <1 E-06
TOTAL FOR PERIOD Ci 3.6E-05 3.4E-03 5.1E-06 2.0E-05 5.8E-05 3.9E-03 5.5E-04 2.6E-05
XE 133 Ci <1.E-04 <1.E-04 <1.E-04 1.2E-01 <1.E-04 <1.E-04 1.8E-06 <1.E-04
XE 135 Ci <1.E-04 <1.E-04 <1.E-04 <1.E-04 <1.E-04 <1.E-04 1.6E-06 <1.E-04

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




EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT (2001)

TABLE 1C

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|QUARTER 3 |QUARTER 4
1. FISSION GASES
AR 41 Ci <3 E-07 <3 E-07 1.2E-02 3.7E-02 <3 E-07 <3 E-07 1.2E-01 1.2E-01
KR 85M Ci <5 E-08 <5 E-08 <5 E-08 <5 E-08 <5 E-08 <5 E-08 <5 E-08 3.0E-05
KR 85 Ci <2 E-05 <2 E-05 2.2E-01 3.9E-01 <2 E-05 <2 E-05 2.2E-02 5.3E-03
KR 87 Ci <1 E-07 <1 E-07 <1 E-07 <1 E-07 <1 E-07 <1 E-07 <1 E-07 <1 E-07
KR 88 Ci <2 E-07 <2 E-07 <2 E-07 <2 E-07 <2 E-07 <2 E-07 <2 E-07 <2 E-07
XE131M Ci <1E-6 <1E-6 <1E-6 <1E-6 <1E-6 <1E-6 <1E-6 8.8E-03
XE 133 Ci <2 E-07 <2 E-07 4.4E-02 1.5E-01 <2 E-07 <2 E-07 4.5E-01 1.5E+00
XE133M Ci <3 E-7 <3 E-7 <3 E-7 <3 E-7 <3 E-7 <3 E-7 <3 E-7 9.5E-03
XE 135M Ci <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07
XE 135 Ci <5 E-08 2.2E-04 <5 E-08 <5 E-08 5.5E-01 <5 E-08 7.4E-03 2.1E-05
XE 138 Ci <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07 <5 E-07
TOTAL FOR PERIOD Ci ‘NA 2.2E-04 2.8E-01 5.7E-01 5.5E-01 NA 5.9E-01 1.6E+00
2. IODINES
| 131 Ci 6.7E-07 3.7E-07 2.1E-07 3.6E-07 1.7E-07 1.1E-07 <1 E-08 <1 E-08
| 133 Ci 5.9E-06 1.7E-06 5.8E-08 1.1E-07 6.2E-08 6.3E-06 <1 E-08 <1 E-08
[TOTALFORPERIOD | Ci 6.5E-06 | 2.1E-06 27E-07 | 4.7E-07 2.3E-07 6.4F-06 NA NA
3. PARTICULATES
C0 58 Ci <1 E-11 <1 E-11 <1 E-08 <1 E-08 <1 E-11 1.2E-09 <1 E-08 <1 E-08
CS 137 Ci 7.4E-06 <1 E-11 <1 E-08 <1 E-08 <1 E-11 <1E-11 4 6E-08 <1 E-08

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




SUPPLEMENTAL INFORMATION

FACILITY: TMIUNIT 1 LICENSE: DPR 50-289

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

. FISSION AND ACTIVATION GASES:

. IODINES:

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

oom>»

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

N

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 = 2.95E-01
E-BAR GAMMA = 4.37E-01
E-BAR BETA AND GAMMA = 7.32E-01

4. MEASUREMENTS AND APPROXIMATIONS OF TOTAL RADIOACTIVITY

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
RADIOCACTIVITY MATERIALS IN LIQUID AND GASEQOUS EFFLUENTS.

A. LIQUID (ALL TIMES IN MINUTES) QUARTER 1|QUARTER 2| QUARTER 3|QUARTER 4
1. NUMBER OF BATCH RELEASES: 16 15 32 17
2. TOTAL TIME PERIOD FOR BATCH RELEASES: 4127 4082 8634 4512
3. MAXIMUM TIME PERIOD FOR A BATCH RELEASE: 565 347 332 290
4. AVERAGE TIME PERIOD FOR BATCH RELEASES: 257 272 269 265
5. MINIMUM TIME PERIOD FOR A BATCH RELEASE: 66 240 235 240
6. AVERAGE STREAM FLOW DURING PERIODS OF RELEASE

OF EFFLUENT INTO A FLOWING STREAM: (CFM) | 2.2E+06 2.3E+06 4.2E+05 7.1E+05
B. GASEQOUS (ALL TIMES IN MINUTES)

1. NUMBER OF BATCH RELEASES: 3 3 4 18
2. TOTAL TIME PERIOD FOR BATCH RELEASES: 1536 21986 1916 85643
3. MAXIMUM TIME PERIOD FOR A BATCH RELEASE: 785 1260 1000 68571
4. AVERAGE TIME PERIOD FOR BATCH RELEASES: 512 732 479 4757
5. MINIMUM TIME PERIOD FOR A BATCH RELEASE: 24 106 8 15
6. ABNORMAL RELEASES

A. LIQUID

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

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

B. GASEQUS

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

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




TABLE 1A

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

T™I-2
2001 2001 2001 2001 EST. TOTA
UNITS [1ST QUARTER| 2ND QUARTER | 3RD QUARTER J4TH QUARTER] ERROR %
A. FISSION AND ACTIVATION GASES
1. TOTAL RELEASE Ci <[LD <LLD <LLD <[LD 25% |
2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec N/A N/A N/A N/A
3. PERCENT OF TECH SPEC LIMIT % ¥ v ¥ -
B. IODINES NOT APPLICABLE FOR TMI-2
C. PARTICULATES
1. PARTICULATES WITH HALF-LIVES > 8 DAYS _ Ci <LLD <LLD <LLD <LLD 25% |
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 RADIOACTIVITY Ci <LLD <LLD <LLD <LLD
D. TRITIUM
7. TOTAL RELEASE Ci 9.4E-01 5.0E-01 3.3E-01 9.9E-02 25% |
2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 1.2E-01 6.4E-02 4.2E-02 1.2E-02

3. PERCENT OF TECH SPEC LIMIT

%

|# BATCH RELEASES

* % ODCM LIMITS: LISTED ON DOSE SUMMARY TABLE

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




TABLE 1C

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

T™I-2
2001
___CONTINUOUS MODE BATCH MODE CONTINUOUS MODE___ | BATCHMODE _
NUCLIDES RELEASED  UNIT [1ST QUARTER] 2ND QUARTER | 1ST QUARTER] ND QUARTE |3RD QUARTERJ4TH QUARTER|3RD QUARTERJ4TH QUARTER
1. FISSION GASES
KRYPTON-85 Ci <2E5 <2E-5 <2 E5 <2E5 <2 ES <2 ES <2E-5 <2E5
KRYPTON-85M Ci <5E-8 <5E-8 <5E-8 <5E-8 <5E-8 <5E-8 <5E-8 <5E-8
KRYPTON-87 Ci <1 E-7 <TE7 <1 E-7 <TE-7 <TE-7 A ET <TE7 <1 E7
KRYPTON-88 Ci <2 E-7 <2 E-7 <2E-7 <2E-7 <D E-7 <2 E-T <2E7 <2E-7
XENON-133 Ci <D E-7 <JE7 <3 E-7 <2 E-7 <2 E-7 <2E-7 <2E-7 <2 E-7
XENON-135 Ci <5 E-8 <5 E-8 <5 E-8 <5 E-8 <5 E-8 <5 E-8 <5E-8 <5E8
XENON-135M Ci <5 E-7 <5 E-7 <5 E-7 <5 E7 5 E7 <5 E-7 <5 E7 <5E7
XENON-138 Ci <5 E-7 <BE-7 <5 E-7 <5 E-7 <5 E-7 <5 E-7 BET <5 E-7
AR-41 Ci <3E-7 <3E-7 <3E-7 <3E-7 <3E-7 <3E-7 <3E-7 <3E-7
[TOTAL FOR PERIOD Ci N/A NIA N/A N/A N/A N/A N/A N/A
2. [ODINES NOT APPLICABLE TO TMI-2
3. PARTICULATES
STRONTIUM-90 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 <TE-10 <TE-10 N/A NIA
ANTIMONY 125 Ci <1 E-10 <TE-10 N/A N/A <TE-10 <TE-10 " NA N/A
CESIUM-134 Ci <TE-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 NIA N/A N/A N/A N/A N/A N/A
4. TRITIUM
[TRITIUM [ Ci | 94E-01 | 500e01 | <1E6 | <1E6 | B830E01 | 989E02 | <1E-6 | <1E6 |

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-2
2001 20071 20071 20071 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 34E-06 8.8E-06 5.4E-06 4.4E-06 25%]
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCi/ml 6.4E-13 7.3E-12 8.2E-13 5.6E-13

3. PERCENT OF APPLICABLE LIMIT % g g g g

B. TRITIUM

1. TOTAL RELEASE Ci 3.0E-05 6.6E-04 2.9E-05 7BE-05 25%)
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCi/ml 5.7E-12 9.7E-11 4.4E-12 9.6E-12

3. PERCENT OF APPLICABLE LIMIT % g ¥ ¥ g

C. DISSOLVED AND ENTRAINED GASES

1. TOTAL RELEASE Ci <CLD <[LD <[LD <D 25%]
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCi/ml N/A N/A N/A N/A

3. PERCENT OF APPLICABLE LIMIT % § ¥ g g

D. GROSS ALPHA ACTIVITY
[1. TOTAL RELEASE [ C [ <D <D | <0 [ <D | 25%)]
[E-VOLUME OF WASTE RELEASED (PRIOR TO DILUTION) [ Tters | 8.9E+02 T4E+05 | 1.2E+03 ]| 1.1E+03 | 10%]
[F- VOLUME OF DILUTION WATER USED [ Titers | 5.3£+09 6.8E+09 | 6.6E+09 | 7.9E+09 | 10%]
[NOMBER OF BATCH RELEASES [ 1 3 ] 7 [ L ]

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



TABLE 2B
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT

LIQUID EFFLUENTS

T™I-2

2001

CONTINUOUS MODE BATCH MODE CONTINUOUS MODE BATCH MODE

NUCLIDES RELEASED UNIT [1ST QUARTER]2ND QUARTER| 1ST QUARTER]2ND QUARTER] 3RD QUARTER]4TH QUARTER| 3RD QUARTER|4TH QUARTER
CO 60 Ci <5 E-7 <5 E-7 <5 E-7 <5 E-7 <5E-7 <5 E-7 <5 E-7 <5 E-7
SR 90 Ci <5 E-8 <5 E-8 2.8E-09 <5 E-8 <5E-8 <5E-8 6.8E-08 2.8E-08
SB 125 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
CS 134 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
CS 137 Ci <5 E-7 <5 E-7 3.4E-06 8.8E-06 <5 E-7 <5E-7 5.3E-06 4.4E-06
H-3 Ci <1E-5 <1E-5 3.0E-05 6.6E-04 <1E-5 <1E-5 2.9E-05 7.6E-05
[TOTAL FOR PERIOD Ci NA NA 3.4E-05 6.7E-04 NA NA 3.4E-05 8.1E-05

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




Attachment 2
2001 Annual Radioactive Effluent Releases Report for TMI
5928-02-200095

Solid Waste Shipped Offsite during 2001



TABLE 3

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° 6.09m° 25%
Evaporator bottoms, etc. Ci 70.7 Ci
b. Dry compressible waste, m° 2128.9m° 25%
contaminated equipment, etc. Ci 1.78Ci
c. lrradiated components, control m> N/A N/A
rods, etc. Ci
d. Other (describe) : Solidified Liquid m° 29.45 m° 25%
Ci .0179Ci
2. Estimate of major nuclide
composition (by type of waste)
a. Feb5 6.87%
Cs137 41.8%
Ni63 33.5%
Cs134 13.4%
b. Ni63 7.50%
Cs137 62.8%
Co58 22.9%
Sro0 1.66%
Cs134 3.35%
c. N/A %
d. Cs137 843 %
Sro0 .997%
Ni63 5.997%
Cs134 6.24%
3. Solid Waste Disposition Mode of Transportation Destination
Number of Shipments
See attached for this information
B. Irradiated Fuel Shipments (Disposition) |
Number of Shipments Mode of Transportation Destination
N/A
l




WASTE SHIPPED AS FOLLOWS

A.1.a

One(1)- Stainless Steel reusable liner @ 215 t3- Dewatered Resin
A.1b

Thirty-four (34) Intermodal Containers @ 1040 ft ea. — Turbine metals
Twelve (12) — Enviropak Bags @ 192 ft3 ea. — Turbine metals

Three (3) — Enviropak Bags @ 5147 i3 ea. — Turbine metals

Three (3) — Enviropak Bags @ 1890 ft3 ea. — Turbine metals

Three (3) — Enviropak Bags @ 2770 f3 ea. — Turbine metals

One (1) Enviropak Bag @ 1470 ft3 — Turbine metals

Fourteen (14) — steel boxes at 96 fi3 ea. — metals

Twenty-two (22)- steel drums @ 7.5 ft3 ea. —building debris

Four (4) — 20’ cargo containers @ 1280 fi3 ea.- uncompacted DAW

A-1-d

One (1) — steel tanker @ 1040 ft3 - oil



A3.a

One Shipment

A3.b
Forty-four ship.
Three Shipments
Three Shipments

Four Shipments

Two Shipments

A3d

One Shipment

Hittman Transport Cask Studsvik Process Ctr- Erwin, TN

MHF Logistics-Flatbed RACE- LLC Memphis ,TN
Norfolk Southern-Rail RACE LLC Memphis, TN

TSMT- Flatbed RACE LLC Memphis,TN.
Hittman Transport-Flatbed Duratek-Oak Ridge, TN

Kindrick Trucking — Flatbed ATG —Oak Ridge, TN.

Kindrick Trucking-Flatbed ~ATG- Oak Ridge, TN.

* ALL SHIPMENT WERE TYPE A- LSA-II
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Summary of Unplanned Releases from the TMI Site During 2001

There were no unplanned releases to unrestricted areas from either the TMI-1 or TMI-2 site
during 2001. '
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Changes to the Process Control Program and the
Offsite Dose Calculation Manual during 2001,
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

Section 6.8.1 of the TMI-1 Technical Specifications requires that a procedure be
established, implemented and maintained for the Process Control Program
Implementation. TMI procedure 1104-28| (Waste Solidification Process Control
Program) had been the document used to ensure that waste would be processed to
meet waste stability requirements of 10 CFR 61.56 prior to disposal. Procedure
1104-281 was used in conjunction with operating procedures 1104-28A(Evaporator
Concentrate Processing) and1104 -28C (Primary Resin and Precoat Processing) to
ensure that radioactive wastes would be solidified or dewatered in compliance with
10 CFR Parts 20,61,71 ,State Regulations, burial ground requirements and other
requirements that govern the disposal of radioactive waste. With TMI now part of a
much larger organization, a goal of standardizing radioactive waste handling
procedures was undertaken across the Exelon Fleet. The result has been a new
Process Control Program for Radioactive Waste ,Procedure RW-AA-100,
implemented at TMI on August 17, 2001. This procedure now looks the same at all
of the Exelon operated plants. The advantage to TMI, is that now the boundaries
and parameters for the preparation of procedures for processing ,sampling, analysis,
packaging, storage and shipment of solid radwaste for compliance with local, state,
federal, and burial site requirements are found in the same document. Previously
these requirements were found throughout many documents, making it somewhat
cumbersome to ensure documented compliance with the applicable regulations for a
given waste stream. In conclusion, TMI is still applying the same process and
bounding conditions for the preparation of radioactive waste for transportation and
disposal as the previous version of the Process Control Program. The new procedure
covers all radioactive waste generated at this station in one document versus being
addressed over many procedures, thus making documented compliance with the
federal, state, local, and burial site criteria much easier to monitor.



2. Changes to the Offsite Dose Calculation Manual during 2001

The Offsite Dose Calculation Manual (ODCM) was modified twice during 2001. These
changes 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 50.36a, 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 21 of the ODCM was issued on January 19, 2001. Revision 21 made the following
changes to the ODCM:

Eliminated references to GPU Nuclear.

Changed the title of Director Operations and Maintenance to Plant Manager.
Clarifies the TMI-2 effluent flow rate as a monitoring device, since this recorder
sums the flows from individual measuring devices. It also clarifies the available
compensatory action if this monitoring device is out of service.

. Clarifies that releases from the Waste Evaporator Condensate Storage Tanks
(WECST) uses 20% of ODCM liquid concentration limits for tritium and 10% for
other isotopes as an administrative means of ensuring compliance with ODCM
Control 2.2.1.1. The limits specified in ODCM Control 2.2.1.1 are not affected.

Revision 22 of the ODCM was issued on May 4, 2001. Revision 22 made the following
changes to the ODCM:

e Eliminates the need to change the alarm setpoint for RM-L-6 each time a WECST
is released.

e Changes “National Bureau of Standards” to “National Institute of Standards and
Technology.”

e Added typical flow rates for the gaseous release points in buildings located outside
the “power-block.”

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 2001 land use census, no changes to the radiological
environmental monitoring program or the dose model are required.
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Instrumentation not returned to Operable status within 30 days during 2001

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 2001.
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Annual Summary of Hourly Meteorological Data for 2001



THREE MILE ISLAND METEROLOGICAL DATA
2001 JOINT FREQUENCY TABLES

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

STABILITY CLASS: A

2001 TO December 31,

WIND SPEED

SECTOR WINDS

TO FROM 1-3 4-7 8-12 13-18 15-24 >24 TOTAL
N 5 15 35 34 1 0 0 85
NNE 53w 9 73 68 7 0 0 157
NE SW 21 45 22 2 0 0 90
ENE WSW 22 27 7 1 0 0 57
E W 24 34 20 10 1 0 89
ESE WNW 45 53 36 9 1 0 144
SE NW 68 120 81 35 5 0 309
SSE NNW 69 119 48 9 0 0 245
S N 13 29 27 0 0 0 69
SSW NNE 7 10 4 0 0 0 21
SwW NE 5 5 0 0 0 0 10
wsw ENE 5 14 0 0 0 0 19
W E 9 i6 8 0 0 0 33
WNW ESE 11 22 28 0 0 0 61
NW SE 19 18 18 2 0 0 57
NNW S3E 15 27 8 1 0 0 51
TOTAL 357 647 409 77 7 0 1497



THREE MILE ISLAND METEROLOGICAL DATA
2001 JOINT FREQUENCY TABLES

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: January 1, 2001 TO December 31, 2001
STABILITY CLASS:
WIND SPEED

SECTOR WINDS

TO FROM 1-3 4~ 8-12 13-18 19-24 >24 TOTAL
N S 3 13 7 0 0 0 23
NNE SSW 4 12 11 3 0 0 30
NE SW 4 9 6 0 0 0 19
ENE WSW 8 1 2 1 0 0 12
E W 4 8 13 11 0 0 36
ESE WNW 7 11 21 17 2 0 58
SE NW 3 27 21 31 9 0 91
SSE NNW 8 14 8 3 2 0 35
S N 2 6 4 2 0 0 14
SSW NNE 3 3 1 0 0 0 7
SwW NE 3 3 1 0 0 0 7
WSW ENE 5 4 0 0 0 0 9
W E 1 6 4 0 0 0 11
WNW ESE 4 9 6 1 0 0 20
NW SE 7 6 12 0 0 0 25
NNW SSE 2 3 _4 0 0 0 S
TOTAL 68 135 121 69 13 0 406



THREE MILE ISLAND METEROLOGICAL DATA
2001 JOINT FREQUENCY TABLES

HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD: January 1, 2001 TO December 31, 2001
STABILITY CLASS: C

WIND SPEED
SECTOR WINDS

TO FROM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N S 1 6 3 2 0 0 12
NNE SSW 1 10 10 0 0 0 21
NE SW 0 4 3 0 0 0 7
ENE W3W 5 4 2 0 0 0 11
E W 1 5 8 4 0 0 18
ESE WNW 1 6 14 5 0 0 26
SE NW 3 13 8 12 4 1 41
SSE NNW 5 8 5 5 0 0 23
S N 4 3 1 0 0 0 8
SSW NNE 1 0 1 0 0 0 2
SW NE 1 4 0 0 0 0 5
WSW ENE 0 8 0 0 0 0 8
W E 2 7 6 0 0 0 15
WNW ESE 1 6 9 2 0 0 18
NW SE 1 2 7 1 0 0 11
NNW SSE 0 3 1 0 0 0 4

TOTAL 27 89 78 31 4 1 230



THREE MILE ISIAND METEROLOGICAL DATA
2001 JOINT FREQUENCY TABLES

HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD: January 1, 2001 TO December 31, 2001
STABILITY CLASS: D

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

N S 8 65 30 1 0 0 104
NNE SSW 14 82 47 4 0 0 147
NE SwW 19 43 9 1 0 0 72
ENE WSW 20 25 13 1 0 0 59
E W 27 70 100 29 1 0 227
ESE WNW 39 73 121 83 9 0 325
SE NW 34 80 109 109 41 5 378
SSE NNW 37 52 53 24 17 0 183
S N 32 40 13 1 | 1 0 87
SSW NNE 27 30 3 0 0 0 60
SW NE 28 27 7 3 0 0 65
WSW ENE 28 52 7 4 0 0 S1
w E 32 86 39 0 0 0 157
WNW ESE 37 67 85 10 0 0 199
NW SE 26 72 48 7 0 0 153
NNW SSE 22 54 17 0 0 0 93

TOTAL 430 918 701 277 69 5 2400



THREE MILE ISLAND METEROLOGICAL DATA
2001 JOINT FREQUENCY TABLES

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

STABILITY CLASS: E

2001 TO December 31,

WIND SPEED

SECTOR WINDS

TO FROM 1-3 4-7 8-12 13-18 1%9-24 >24 TOTAL
N 5 22 64 28 0 0 0 114
NNE SSW 27 86 20 3 1 0 137
NE SW 48 83 7 3 0 0 141
ENE WsW 47 79 14 1 0 0 141
E W 50 107 39 7 1 0 204
ESE WNW 45 88 75 18 2 0 228
SE NW €9 52 75 18 2 0 216
SSE NNW 58 91 19 5 0 0 173
5 N 52 80 9 1 0 0 142
SSW NNE 36 22 2 0 0 0 60
sw NE 29 25 1 0 0 0 55
WSW ENE 39 27 2 0 0 0 68
W E 65 55 1 0 0 0 121
WNW ESE 42 42 15 0 0 0 99
NW SE 33 28 10 0 0 0 71
NNW SSE 32 44 1 0 0 0 77
TOTAL 694 973 318 56 6 0 2047



THREE MILE ISLAND METEROLOGICAL DATA
2001 JOINT FREQUENCY TABLES

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: January 1, 2001 TO December 31, 2001
STABILITY CLASS:
WIND SPEED

SECTOR WINDS

TO FROM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N S 38 9 0 0 0 0 47
NNE SSW 46 26 0 0 0 0 72
NE SwW 60 25 1 0 0 0 86
ENE WSW 47 22 0 0 0 0 69
E W 57 22 2 0 0 0 81
ESE WNW 59 21 1 1 0 0 82
SE NW 58 8 2 1 0 0 69
SSE NNW 53 40 2 2 0 0 97
S N 32 31 0 0 0 0 63
SSwW NNE 23 13 0 0 0 0 36
SwW - NE 19 5 0 0 0 0 24
WsSW ENE 22 3 0 0 0 0 25
W E 35 19 0 0 0 0 54
WNW ESE 56 7 0 0 0 0 63
NW SE 35 9 0 0 0 0 44
NNW SSE 36 5 2 0 0 0 43
TOTAL 676 265 10 4 0 0 955



THREE MILE ISLAND METEROLOGICAL DATA
2001 JOINT FREQUENCY TABLES

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: January 1, 2001 TO December 31, 2001
STABILITY CLASS: G
WIND SPEED

SECTOR WINDS

TO FROM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N N 26 6 0 0 0 0 32
NNE SSW 60 21 1 0 0 0 82
NE SW 44 9 1 0 0 0 54
ENE WSW 29 10 0 0 0 0 39
E W 26 5 1 0 0 0 32
ESE WNW 29 4 0 0 0 0 33
SE NwW 32 9 3 0 0 0 44
SSE NNW 29 15 2 0 0 0 46
S N 21 7 0 0 0 0 28
SSW NNE 9 4 0 0 0 0 13
SW NE 14 0 0 0 0 0 14
WSW ENE 17 2 0 0 0 0 19
W E 27 12 0 0 0 0 39
WNW ESE 37 13 0 0 0 0 50
NW SE 43 5 0 0 0 0 48
NNW SSE 38 0 0 0 0 0 38
TOTAL 481 122 8 0 0 0 611



THREE MILE ISLAND METEROLOGICAL DATA

2001 JOINT FREQUENCY TABLES

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: January 1,
STABILITY CLASS: ALL

2001 TO December 31,

WIND SPEED

SECTOR WINDS

TO FROM 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N S 113 198 102 4 0 0 417
NNE SSW 16l 310 157 17 1 0 646
NE SwW 196 218 49 6 0 0 469
ENE WSW 178 168 38 4 0 0 388
E W 189 251 183 61 3 0 687
ESE WNW 225 256 268 133 14 0 896
SE NW 267 309 299 206 6l 6 1148
SSE NNW 259 339 137 48 19 0 802
S N 156 196 54 4 1 0 411
SSwW NNE 106 82 11 0 0 0 199
SW NE 99 69 9 3 0 0 180
WSW ENE 116 110 9 4 0 0 239
W E 171 201 58 0 0 0 430
WNW ESE 188 166 143 13 0 0 510
NW SE 164 140 95 10 0 0 409
NNW SSE 145 136 33 1 0 0 315
TOTAL 2733 3149 1645 514 99 6 8146

Hours of Missing/Invalid Data:
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Assessment of Radiation Doses Due to Radioactive Liquid and Gaseous
Effluents Released from TMI during 2001

TMI-1
The attached table presents the maximum hypothetical doses to an individual and the
general population resulting from 2001 TMI-1 releases of gaseous and liquid effluents.

Provided below is a brief explanation of the table.

A. Liquid (Individual)

Calculations were performed on the four age groups and eight organs
recommended in Regulatory Guide 1.108. 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 2001, the calculated maximum whole body (or total body) dose from
TMI-1 liquid effluents was 1.60E-1 mrem to an adult (line 1). The
maximum organ dose was 2.41E-1 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
occurred. The calculated maximum plume exposures were 9.85E-4 mrad
and 1.26E-3 mrad for gamma and beta, respectively.

The maximum organ dose due to the release of iodines, particulates and
tritium from TMI-1 in 2001 was 1.08E-2 mrem to the thyroid of an child
residing 2150 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 2001 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 1.03E+1 person-rem. The maximum critical
organ population dose from liquid effluents was 1.04E+1 person-rem to
the liver. TMI-1 gaseous effluents resulted in a whole body population
dose of 4.99E-1 person-rem and a maximum critical organ population
dose of 4.99E-1 person-rem to the liver, thyroid, kidney, lung and Gl tract.

For 2001, TMI-1 liquid and gaseous effluents resulted in maximum
hypothetical doses that were a small fraction of the quarterly and yearly
ODCM dose limits.



TMI-1
SUMMARY OF MAXIMUM INDIVIDUAL DOSES FOR TMI-1 FROM
January 1, 2001 through December 31, 2001

Estimated Location % of

Applicable Dose Age Dist Dir ODCM ODCM Dose

Effluent Organ (mrem) Group (m) (to) Dose Limit Limit (mrem)
Quarter Annual Quarter Annual

(1) Liquid Total Body 1.60E-1 Adult Receptor 1 1.07E+1  5.33E0 1.5 3
(2) Liquid Liver 2.41E-1 Teen Receptor 1 4.82E0 2.41E0 5 10
(3) Noble Air Dose 9.85E-4 610 NNE 1.97E-2 9.85E-3 5 10
Gas (gamma-mrad)

Air Dose 1.26E-3 610 NNE 1.26E-2  6.30E-3 10 20
(4) Noble (beta-mrad)
Gas
(5) lodine, Thyroid 1.08E-2 Child 2150 NNE 1.44E-1 7.20E-2 7.5 15
Tritium &
Particulates

SUMMARY OF MAXIMUM POPULATION DOSES FOR TMI-1 FROM
January 1, 2001 through December 31, 2001

Estimated
Applicable Population Dose
Effluent Organ (person-rem)
(6) Liquid Total Body 1.03E+1
(7) Liguid Liver 1.04E+1
(8) Gaseous Total Body 4.99E-1
(9) Gaseous Liver, Thyroid 4.99E-1

Kidney, Lung &
Gl Tract




TMI-2

The attached table presents the maximum hypothetical doses to an individual and the
general population resulting from 2001 TMI-2 releases of gaseous and liquid effluents.
Provided below is a brief explanation of the table.

A

Liquid (Individual)

Calculations were performed on the four age groups and eight organs
recommended in Regulatory Guide 1.10S. 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 2001, the calculated maximum whole body (or total body) dose from
TMI-2 liquid effluents was 4.74E-4 mrem to an adult (line 1). The
maximum organ dose was 7.53E-4 mrem to the liver of a teen (line 2).

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 2001, 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 2001 was 4.80E-5 mrem to the liver, total body, thyroid,
kidney, lung and Gl tract of a child residing 2000 meters from the site in the
SE sector (line 5).

Liquid and Gaseous (Population)

Lines 6 - 9 present the person-rem doses resulting from 2001 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 2.82E-4 person-rem. The maximum
critical organ population dose from liquid effluents was 5.97E-4
person-rem to the bone. TMI-2 gaseous effluents resulted in a whole
body population dose of 3.67E-3 person-rem and a maximum critical
organ population dose of 3.67E-3 person-rem to the liver, thyroid, kidney,
lung and Gl tract.

For 2001, TMI-2 liquid and gaseous effluents resulted in maximum
hypothetical doses that were a small fraction of the quarterly and yearly
ODCM dose limits.



TMI-2

SUMMARY OF MAXIMUM INDIVIDUAL DOSES FOR TMI-2 FROM
January 1, 2001 through December 31, 2001

Location % of
Estimated Age Dist Dir ODCM Dose ODCM Dose
Effluent Applicable Organ Dose (mrem) Group (m) (to) Limit Limit (mrem)
Quarter  Annual Quarter Annual
(1) Liquid Total Body 4.74E-4 Adult Receptor 1 3.16E-2 1.568E-2 1.5 3
(2) Liquid Liver 7.53E-4 Teen Receptor 1 1.51E-2 7.53E-3 5 10
(3) Noble Gas Air Dose 0 --- - -n 0 0 5 10
(gamma-mrad)
(4) Noble Gas Air Dose 0 - - 0 0 10 20
(beta-mrad)
(5) Tritium & Liver, Total Body, 4.80E-5 Child 2000 SE 6.40E-4 3.20E-4 7.5 15
Particulate Thyroid, Kidney, Lung &
Gl Tract
SUMMARY OF MAXIMUM POPULATION DOSES FOR TMI-2 FROM
January 1, 2001 through December 31, 2001
Estimated
Applicable Population Dose
Effluent Organ (person-rem)
(6) Liquid Total Body 2.82E-4
(7) Liquid Bone 5.97E-4
(8) Gaseous Total Body 3.67E-3
(9) Gaseous Liver, Thyroid, 3.67E-3

Kidney, Lung &
Gl 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 2001

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 following are the assumptions made in this assessment:

1.

A member of the public stays in the owner controlled area for 67 hours. The 67
hours is based upon shoreline recreation period given in Table E-5, of Regulatory
Guide 1.109.

The individual is standing next to a radiologically controlled area, where the dose
rate is 0.5 mR/hr. In areas where the dose rate is greater than 0.5 mR/hr, the area
would be posted as a restricted area.

Liquid effluents are not a pathway to the individual on site.

The maximum airborne effluent per hour is characterized by Release G200110016,
which is a RB purge. This effluent release had the highest concentration of
radionuclides released into the air for year 2001. (Ar-41 1.1E-6 uCi/cc, Xe-133
3.72E-6 uCilcc, and H-3 1.37E-6 uCi/cc)

Highest dispersion factor for gaseous effluents to personnel outside restricted area
is 7.61E-5 sec/m® for the 67 hours used. This is the value used in Final Safety
Analysis Report section 2.5.4.2.1, Containment release to Yard intake. This intake
is close to the protected area and is close to where the Reactor Building
(Containment) would release.

The maximum total body dose to an individual is 34 mrem.
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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
2001 resulted in maximum individual doses (regardless of age group) of 0.02 mrem to the
thyroid and 0.25 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 6.1 mR/standard month, a person residing at
the fence-line for 67 hours (shoreline exposure from Reg. Guide 1.109) received an
exposure of 0.56 mR. Based on the lowest exposure rate of 3.5 mR/standard month
and converting it by the same method yielded a background exposure of 0.32 mR.
Therefore, the net exposure from direct radiation from TMINS was 0.24 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 0.26
mrem to the thyroid and 0.49 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 2001

There was one deviation from the effluent sampling and analysis regime specified in the
TMI Offsite Dose Calculation Manual during 2001.

The deviation was not obtaining a grab sample on a sump prior to discharging that
sump. A condition report (TMI's corrective action system) was submitted as a result of
the missed sample.

The maximum concentration value for the same type of water that was obtained during
the month of release was used to account for the activity discharged. The dose and
activity of this discharge is an insignificant value when compared to the plant’s annual
effluent.
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TMI Offsite Dose Calculation Manual, Revision 22
6610-PLN-4200.01

(Revision 22 was issued on
May 4, 2001)
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INTRODUCTION

The OFFSITE DOSE CALCULATION MANUAL (ODCM) is a supporting document of the Three Mile Island Nuclear
Station (TME) Unit 1 and Unit 2 PDMS Technical Specifications and implements TMI radiological effluent controls.
The ODCM contains the controls, bases, and surveillance requirements for ltqmd and gaseous radioclogical 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/trip set points. Liquid and Gaseous Radwaste
Treatment System configurations are also included.

The ODCM also is used to define the requirements for the TMI radiclogical environmentai mgntegng program
(REMP) and contains a list and graphical description of the specific sample locations useg EMP‘

The ODCM is maintained at the Three Mile Island (TMI) site for use as a reference d training document of
accepted methodologies and calcufations. Changes in the caiculation methods orfgra s will be incorporated

into the ODCM fo ensure the ODCM represents the present methodology in al jchble‘areas. Changes to the
- ODCM will be implemented in accordance with the TMI-1 and TMI-2 PDMS Jech ecifications.

The ODCM follows the methodology and models suggested by NUREG-0133, Regulatory Guide 1.109,

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

egulatory Guide 1.21, Revision 1 (Annual

TMI implements the TMI Radiological Effluent Controls Pragry
i puterized system used to determine TMI effluent

Radioactive Effluent Release Report) requirements by uéw
releases and to update cumulative effluent doses. O
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1.0 DEFINITIONS

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

1.1 Reactor Operating Conditions

1.1.4

114

Cold Shutdown
The reactor is in the cold shutdown condition when it is subcritical by at least one percent

delia k/k and Tavg is no more than 200°F. Pressure is defined by Technical
Specification 3.1.2. ' '

Hot Shutdown - ' Q

Thé reactor is in the hot shutdown condition when it is sybCIj@ by at least one percent
delta k’k and Tavg is at or greater than 525°F.

Reagctor Critical )
The reactor s critical when the neutron chain reaction$ self-sustaining and Keff = 1.0.

Hot Standby

The reactor is in the hot standby co@hen all of the following conditions exist:
a. Tavg is greater m’%”
b. The reacipr @

c. Indicafed Deutyon power on the power range channels is less than two
p nt of r¥ed power. Rated power is defined in Technical Specification
1.1.

Power Opwagation

raQor Is in 2 power operating condition when the indicated neutron power is above
twoercaht of rated power as indicated on the power range channels. Rated power is
define¥ in Technical Specification Definition 1.1.

' Refueling Shuidown

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 mare 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 control rods
when the reactor vessel head is removed.

15
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1.2

1.3

1.4

' Instrumentatio]

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 temperajdresNg the hot and cold
legs of the loop with the greater number of reactor coolant purpd operdling, if such'a
distinction of loops can be made.

1.1.11  Heatup - Cooldown Mode

The heatup-cooldown mode is the range of reactgf coo temperature greater than
200°F and less than 525°F.

Operable

hall be OPERABLE or have OPERABILITY when
when ali necessary attendant

seal water, lubrication or other auxiliary

stem, train, component, or device to perform its
related support function(s).

A system, subsystem, train, companent or deyg
it is capable of performing its specified function(s)
instrumentation, controls, electrical pow

equipment that are required for the syste

function(s} are also capable of perf@th '
Instrument Channel
An instrument channel i combjMation of sensor, wires, amplifiers, and output devices which are

connected for the purpofe asuring the value of a process variable for the purpose of
observation, control/and/or pftection. An instrument channel may be either analog or digital.
urvetl

ce

1.4.1 Chaxpei Lest

A CHANNEL 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.

142 Channel Check
A CHANNEL CHECK shall be the qualitative assessment of channel behavior during
operation by observation. This determination shail include, where possible, comparison of

the channel 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

1.8

1.7

18

1.8

14.3 Source Check

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

1.4.4 Channel Calibration

An instrument CHANNEL CALIBRATION is a test, and adjustment (if 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,
alarm, or trip and shall be deemed to include the channel test,

Dose Equivalent {-131

The DOSE EQUIVALENT 1-131 shall be that concentration of I-1 ic ie/gram) which alone
would produce the same thyroid dose as the quantity and isotase-re’of 1-131, 1-132, 1-133,
1-134, and 1-135 actually present. The thyroid dose conversjen falors used for this calculation shall
be those listed in Table [I! of TID 14844, "Calculation of Di€thgce Fa¥ors for Power and Test
Reactor Sites". [Or in Table E-7 of NRC Regulatory Guide.1.1 evision 1, October 1977.)

Offsite Dose Calculation Manual (ODCM)

The OFFSITE DOSE CALCULATION MANU CM) contains the methadology and pararmeters
used in the caiculation of cffsite doses re: g fro dicactive gaseous and liquid effluent, in the
calculation of gaseous and liquid efflue g Alarmy/Trip Setpoints, and in the conduct of the
Radioclogical Environmental MonitoripeRgo . The ODCM also contains (1) the Radiological
Effluent CGonfrals, {2) the Radiologi ofimentat Monitoring Program and (3) descriptions of the
information that should be incl ; annual Radiological Environmental Operating and Annual
Radioactive Effluent Releas oris.

Gaseous Radwaste Tre 2]

The GASEQUS WAS REATMENT SYSTEM is the system designed and installed to
reduce radioacijve gagoys effluent by collecting primary coolant system off gases from the primary
system and (ing fg¥delay or holdup for the purpose of reducing the total radioactivity prior fo
release fo t ment.

Ventilation Exhatist 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 fo 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 to
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 confinement to maintain
temperature, pressure, humidity, concentration or 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
pracess.,

111 Member(s) of the Public
MEMBER(S) OF THE PUBLIC shali include all persons who are not occupationally associated with
the plant. 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 ice equipment or to
make deliveries.

1.12  Site Boundary
The SITE BOUNDARY used as the basis for the limits on the seous effluents is as
defined in Section 2.1.2.2 and shown on Figure 2.1-3 of the AMI-NFSAR. This boundary fine
includes portions of the Susquehanna River surface betwe®n the et bank of the river and Three
Mile Island and between Three Mile island and Shelley Island :
The SITE BOUNDARY used as the basis for the jmits on the release of liquid effluents is as shown
in Figure 1.1 in Part | of this ODCM. '

1.13  Frequency Notation

The FREQUENCY NOTATION spegiffe o performance of Surveillance Requirements shall
correspond to the intervals defined -1. All Surveillance Requirements shall be performed
within the specified time intervaWtIN\Ng m#ximum allowable extension not to exceed 25% of the
surveillance interval. The 2 ension applies to all frequency intervals with the exception of E
No extension is allowed foajn esignated "F."
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Table 1-1

A Frequency Notation

Notation Frequency
S ‘ | Shiftly (once per 12 hours)
D Daily (once per 24 hours)
w Weekly {once per 7 days)
M Monthly {once per 31 d
Q Quarterly (once pe ys)
SIA Semi—Annua_ll er’184 days) |
R RefuelingWerval ¢nce per 24 months)
P S/U Prior to each tor startup, if not done during the
previous 7 d
P ompleted prior to each release

F ‘Not {o exceed 24 months

N/A (NA) Nop&pplicable
E Oz' , Once per 18 months
Bases

Section 1.13 establishes the limit for yhi e ppecified time interval for Surveillance Requirements may be
extended. It permits an allowable giensionef the normal surveillance interval to facilitate surveillance scheduling
and consideration of plant ope tmg cwadj ons that may not be suntable for conducting the survetllance ed.,’
transient conditions or other
accommodate the length of le for surveillances that are specified to be performed at least once each
REFUELING INTERVAL. ltis nded that this provision be used repeatedly as a convenience to extend
surveillance intervals beyond that specified for surveillances that are not performed once each REFUELING
INTERVAL. Likewise, itis not the intent that REFUELING INTERVAL surveillances be performed during power
operation unless it is consistent with safe plant operation. The limitation of Section 1.13 is based on engineering
judgement and the recognition that the most probable result of any particular surveillance being performed is the
verification of conformance with the Surveillance Requirements. This provision is sufficient fo ensure that the
reliability ensured through surveillance activities is not significantly degraded beyond that obtained from the specified

surveillance interval.
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20 RADIOLOGICAL EFFLUENT CONTROLS AND BASES

2.1 Radioactive Effluent Instrumentation -

211

Radioactive Liquid Effluent Instrumentation

CONTROL:

The radiocactive liquid effluent monitoring instrumentation channels shown in Table 2.1-1
shall be OPERABLE with their alarmftrip setpoints set to ensure that the limits of
Control 2.2.1.1 are not exceeded. The alarmitrip setpoints of these channels shall be
determined in accordance with the OFFSITE DOSE CALCULATI NUAL (ODCM).

APPLICABILITY: At all times *

ACTION:

a.

“channel or declare the channel inoperabfe.

PoringNgsfrumentation channel alarmfirip
by above control, immediately
uent monitored by the affected

With a radioactive liquid effluent mol
setpoint less conservative than reqdir
suspend the release of radioactive liqui

b.With less than the migimdm number of radioactive liquid effluent monitoring

instrumentation channels BLE, take the ACTION shown in
Table 2.1-1. Exe to return the instrumentation to OFERABLE
status within 30 da)g AT~ unsuccessful, explain in the next Annual Effluent.

g inoperability was not corrected in a timely manner.

Release Reme :
* 4, and RM-L6, operability is not required when

discharges are positively. controlled through the closure of
L-V257.

For RM-L12 and assaciated IWTS/IWFS flow interlocks,
operability is not required when discharges are positively

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

«é%/ controlled through the closure of IW-V72, 75 and IW-v280, 281.

BASES

positively controlled through the closure of WDL-V257, IW-V72,
75 and IW-v280, 281.

The radioactive liquid effluent instrumentation is provided to monitor and control, as
applicable, the releases of radioactive materials in liquid effluent during actual or potential
releases. The alarmfirip setpoints for these instruments shall be calculated in accordance
with NRC approved methods in the ODCM to ensure that the alarm/trip will occur prior to
exceeding ten times the effiuent 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 O
Line (RM-L6) B

b. IWTS/IWFS Discharge Line (RM-L12) 1 20

Flow Rate Measurement Devices

a. Unit 1 Liquid Radwaste Eiffluent ,&/ 21
Line (FT-84)

b. Station Effluent Discharge 1 21
(FT-148) '

TableA

. With the number of channels OPEe than required by the Minimum Channels OPERABLE

requirement, effluent releases . e, provided that prior to initiating a release:

1. At least two indgpehde

mples are analyzed in accordance with Surveillances
3.2.1.1.1 and £2.1,1.2 afd; :

2. At least Ko techngefilly qualified members of the Unit staff independently verify the
releage ratdgalpulations and verify the discharge valve lineup.

ant Manager shail approve each release.

Otherdise, sdspend release of radioactive effluents via this pathway.

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

22
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Radioactive Gaseous Process and Efflugnt Monitoring Instrumentation
CONTROL:

The radioactive gaseous process and effluent monitoring instrumentation channels shown
in Table 2.1-2 shall be OPERABLE with their alarmtrip setpoints set to ensure that the
limits of Control 2.2.2.1 are not exceeded. The alarm/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: O

a. With a radioactive gaseous process or effluen itoring instrumentation
channel alarm/trip setpoint less conservati an ired by the above
cantrol, immediately suspend the relea patiive effluent monitored by

the affected channel or declare the channehjnoperable,

b. © With less than the minimum number of Mgibactive gaseous process or
effluent monitoring instrumentation charfiels OPERABLE, take the ACTION
shown in Table 2.1-2. Exegt best efforts to return the instrumentation to -
OPERABLE status withj days and, if unsuccessful, explain in the next
Annual Effluent Release o1t why the inoperability was not corrected in a

fimely manner.
BASES @t

The radioactive gas! instrumentation is provided to monitor and control, as
appiicable, the rel of radioactive materials in gaseous effluent during actual or
potential releagag. Thegjérnvtrip setpoints for these instruments shall be calculated in
accordance with approved methods in the ODCM to provide reasonable assurance
that the agnuaTelegkes are within the limits specified in 10 CFR 20.1301.

ndenser offgas noble gas activity monitors also provide data for
of steam generator primary to secondary leakage rate. Channel operability
ts are based on an ASLB Order No. LBP-84-47 dated October 31, 1984, and
in 20 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 -A) 1 b 25

b. Effluent System Flow Rate asu{rihevice (FT-123) 1. e 26
Waste Gas'Holdup System Explosive Gas M{ltgk stem : :

a. Hydrogen Monitor 2 o 30
b. Oxygen Monitar _ O 2 _ w* 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-AQ) 1 \2\ # 31
d. Effluent System Flow Rate Measuring Device (FR-148) 1 # 26
' # 26

e.  Sampler Flow Rate Monitor 1 \(&X

24
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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 Act] itor (RM-A5Lo and 2! i : 32
Suitable Equivalent) o

NOTE (1): For one of the channels, an operable chafn&\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 serffce Yitfiinone hour. A suitable equivalent system shall include instrumentation with comparable sensitivity

and response time to the RM-A5L.o moniarng nel. When the equivalent monitoring system is in service, indication will be continuously
available to the operator, either through indigat] d alarm in the Control Room or through communication with a designated individual

continuously observing local indication. O

<

o
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Table 2.1-2 (Cont'd)
Radioactive Gaseous Process and Effluent Monitoring Instrumentation
MINIMUM
CHANNELS
INSTRUMENT OPERABLE APPLICABILITY ACTION
5. Auxiliary and Fuel Handling Building Ventilation System

a. Noble Gas Activity Monitor -AR) or (RM-A4 and ,

RM-AB) 1 * 27
b. lodine Samples (RM-A8) or (R@ RM-AG) 1 * 31
C. Particulate Sampler (RM~A8) or (RM 4 -ABG) 1 * 31
d. Effluent System Flow Rate Measuring Devige 1 * 26

and FR-160)
e. Sampler Flow Rate Monitor O 1 * 26

6. _  FuelHandling Building ESF Air Treatment Systern

a. Noble Gas Activity Monitor (RM-A14 or Suitable

Equivalent) 1 e . 27,33
b. lodine Cartridge N/A® e 31,33
c. Particulate Filter N/A! L e | 31, 33
d. Effluent System Flow (UR-1104A/B) ' 1 26,33
e Sampler Flow Rate Monitor 1 Hhk 28, 33

NOTE 2; No instrumentation channel is provided, However, for determmmg operability, the equupmeht:amed must be installed and functional or the ACTION

applies.

26




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/ALCRM-1-18) o 19

b. lodine Sampler (ALC RM-I- )

v
c. Particulate Sampler (ALC RM-I-18) &9 : 1
8

Waste Handling and Packaging Facility Ventilaw \%
a Particulate Sampler (WHP-RIT-1)

1
Respirator and Laundry Maintenance Fagcility Ventilation O

System
a Particulate Sampler (RLM-RM-1) 1

NOTE 3; Channél only required when Iicjuid radwaste is moved or processéd with@(g?ci ty.

27
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Table 2.1-2
Table Notation
* Atall 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-149, and FT-150 are operable.
**** During Fuel Handling Building ESF Air Treatment System Operation.
# At all times during containment purging. .
## Atall times when condenser vacuum is established.
#H: During operation of the ventilation system. _

ACTION25  With the number of channels OPERABLE less than required by the Mi nels OPERABLE
requirement, the contents of the tank may be released to the enviro ravided that prior to
initiating the release:

1. At least two independent samples of the tank's cogptens are nalyzed in accordance with
Table 3.2-2, Item A, and /%/ :

2. At least two technically qualified members of the Unistaff independently verify the
release rate calculations and verify the glischarge valve lineup.

3. The TMI Plant Manager shall appr ch release.
Otherwise, suspend release jve effluent via this pathway.

ACTION 26 With the number of channels. OPEHABLE\es¥ than required by the Minimum Channels OPERABLE
requirement, effluent releases YaltRg patflway may continue provided the fiow rate is estimated at
feast once per 4 hours.

ACTION 27  With the number of chafiels OPERABLE less than required by the Minimum Channels OPERABLE
requirement, effluent rel s Yia this pathway may continue provided grab samples are taken at
least once per 12 phurs andeiMe initial samples are analyzed for gress activity (9gamma scan) within
24 hours after the'chaqnej has been declared inoperable. If RM-AS is declared imoperable, see also
Technical Sp tion X.5.1, Table 3-5.1, item C.3.1.

ACTION 30 1. Wit umber of channels OPERABLE less than required by the Minimum Channels

OPERABLE requirement, a grab sample shail be collected and analyzed for the
inoperable gas channel(s) at least once per 24 hours. With both channels inoperable, a
grak sample shall be collected and analyzed for the inoperable gas chan nel(s}):

(@ at least orce per 4 hours during degassing operations.

{b) 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 submitted to the Regional Administrator of the NRC Region | Office and a copy fo
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,
(o) action being taken to restore the instrument to service, and {c) action to be taken to
prevent 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 collec &h auxiliary
sampling equipment. @

With the number of channels OPERABLE less than required by the MIRpm Channels OPERABLE
requirement, effluent releases via this pathway may continue for WNp 2 s, provided that one
OPERABLE channel remains in service or is placed in service yii odr. After 28 days, orif
one OPERABLE channel does not remain in service or igno in service within 1 hour,
the provisions of Technical Specification 3.0.1 apply, #8Nf this ¥bniro! were a Tech Spec
Limiting Condition for Operation. .

With the number of channels OPERABLE less thgn required by the Minimum Channels OPERABLE
requirement, sither restore the inoperable chagneltc OPERABLE status within 7 days, or prepare
and submit a special report within 30 days ouffimiwg the action(s) taken, the cause of the
inoperability, and plans and schedule for system to OPERABLE status.

ring t
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2.2 Radicactive Effluent Controls

221 Liquid Effluent Controls

22141

2212

Liquid Effluent Concentration
CONTROL:

The concentration of radioactive material released at anytime from the unit to
unrestricted areas shall be limited 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 noblegasdg. For dissolved or
entrained noble gases, the concentration shall be | '. x 10° uCiice
total activity.

APPLICABILITY: Atalltimes

- ACTION:

With the concentration of radioactive madgfal released from the unit to
unrestricted areas exceeding the above fimits, immediately restore
concentrations within the glgove [imits.

'BASES

This control is pt:ov nsure that the concentration of radioactive
materials rele .-‘ I in id waste effluent from the unit to unrestricted areas

imes the concentration levels specified in 10 CFR Part
ML Hppendix B, Table 2. This limitation provides additional
at the levels of radioactive materials in bodies of water outside
result in exposures with (1) the Section I1.A design objectives
c dix 1, 10 CFR Part 50, to a MEMBER OF THE PUBLIC and (2) the
limits of AQ CFR Part 20.1301 to the population. The concentration limit for
noble¥gases is based upon the assumption the Xe-135 is the controlling

foisotope and its MPC in air (submersion) was converted to an equivalent

neentration in water using the methods described in International

Commission on Radiological Protection (ICRP) Publication 2.

. Liquid 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 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 year to less than or equal to 3 mrem to the
total bedy and to less than or equal to 10 mrem to any organ.
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APPLICABILITY: At all times

ACTION:

a With the calculated dose from the release of radicactive materials

in liquid effluents exceeding any of the above limits, prepare and
submit fo 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 Qulative dose or
dose commitment to any individual fr % ieases during
these four calendar quarters is withifl 3 mresath the total body
and 10 mrem to any organ. Thi | Repott shall also
include (1) the result of radiol la es of the drinking water
source, and (2) the radiologi ct'on finished drinking water

supplies with regard to the reqdgements of 40 CFR 141, Safe
-~ Drinking Water Act. _
BASES

This control and assosigtedaction is provided to implement the requirements
of Sections ILA, HILA, an f Appendix I, 10 CFR Part 50. The Control

j in Section HL.A of Appendix 1. The ACTION
ired operating flexibility and at the same time
implement thg”BNg t forth in Section IV.A of Appendix | to assure that the

reason nigyable”. Also, for fresh water sites with drinking water
suppli ich can be potentially affected by piant operations, there is
nable urance that the operation of the facility will not result in
lide' concentrations in the finished drinking water that are in excess of

it the guides of Appendix | is fo be shown by calculational procedures
sed on models and data such that the actuat exposure of a MEMBER OF

THE PUBLIC through appropriate pathways is unlikely to be substantially
underestimated. The equations specified in the CDCM for calcuiating the
doses due fo the actual release rates of radioactive materials in liquid
effluents are consistent with the methodology provided in Regufatory 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, Octaber, 1977, and Regulatory 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 calculations consistent with
Regulatory Guides 1.109 and 1.113.

thetequrements of 10 CFR 20. The dose calculations in the ODCM
/%;I ent The requirements in Section Il[.A. of Appendix | that conformance
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2213

Liguid Radwaste Treatment System

CONTROL:

The appropriate portions of the liquid radwaste treatment system shall be
used to reduce the radicactive 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 0.08 mrem to the total body or 0.2 mrem to
any organ in any calendar month.

APPLICABILITY: Atalltimes

ACTION:

a. With radicactive liquid waste beind\{idaharged without treatment
and in excess of the abave limi#§_préNare and submit to the NRC

Region | Administrator withi s, & Special Report which
includes the following infgrmaiQn:

liquid radwaste was being
'discharged withéut treatment, identification of any
ingperable equipment or subsystems, and the reason
for\inoperability,

2. Acti

O

s) taken to restore the inoperable equipment
PERABLE status, and, .

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

igpid effluents will be kept as low as is reasonably achievable. This control

B
T reqpirement that the appropriate portions of this 'system be used, when
’ &;e d, provides assurance that the releases of radioactive materials in

~ implements the requirements of 10 CFR Part 50.36a, General Design

Criterion 60 of Appendix A to 10 CFR Part 50 and the design objective given
in Section II.D of Appendix | to 10 CFR Part 50. The intént of Section I1.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 Section II.A of Appendix |, 10 CFR Part 50 dose
requirements. This margin, a factor of 4, constitutes a reasonable reduction.
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2214

2221

area.
222 Gaseous Effluent G O
S

Liquid Holdup Tanks
CONTROL

The quantify 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: Atall times.

ACTION: O

a. . With the quantity of radioactive in any of the above listed
tanks exceeding the above MmN jately suspend all
additions of radioactive maimg eTank and within 48 hours
reduce the tank content: in the limit.

BASES

Restricting the quantity of gadioactive material contained in the specified tanks
provides assurance thagin e event of an uncontrolted release of the tanks'
contents, the resulting ol tgations would be [ess than the limits of 10 CFR

Part 20.1001-20-2 1, ApPfendix B, Table 2, Column 2, at the nearest
potable water su e nearest surface water supply in an unrestricted

E nt Dose Rate
LI

Ggago
o}

dose rate due to radioactive materials released in gaseous effluent from
e site shall be limited to the following:
a

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

bh. For 1-131, 1-133, 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: Atall times.

ACTION:

With the release rate(s) exceeding the above limits, immediately decrease the
release rate to comply with the above jimit(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 flexibility in establishing effluent monitor setpaints.
These gaseous release rates provide reasonable assurance that radioactive
material discharged in gaseous effluent will not result in the exposure of 3
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 SITZBQUNDARY, the
accupancy of the MEMBER OF THE PUBLIC will be % nily low fo
compensate for any increase in the atmospherigd en fActor above that for
the exclusion area boundary. The specified rate limits restrict, at all
times, the corresponding gamma and beta dgse Mes above background to a
MEMBER OF THE PUBLIC at or beyon E &SOUNDARY to less than
or equal to 500 mrem/year to the fotalbo ess than or equal to 3000
mrem/year to the skin. These rele: s also restrict, at all times, the
cormresponding thyroid dose rate above ground to a child via the
inhalation pathway to less than or equal 8 1500 mrem/year (NUREG 0133).

Gaseous Effluents Dose-Nbble Gases

CONTROL:

The air dose guao IQbje gases released in gaseous effluents from the unit

to areas-at g pnd the SITE BOUNDARY shall be limited to the following:
a. During any calendar quarter: less than or equal to 5 mrad for
mma radiation and less than or equal to 10 mrad for beta
diation and,
b. During any calendar year: less than or equal to 10 mrad for
gamma radiation and less than or equal to 20 mrad for beta
radiation.

APPLICABILITY: Atall times.
ACTION:

a With the calculated air dose from radioactive noble gases in

gaseous effluents exceeding any of the above fimits, 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 above limits.
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2223

BASES

This control applies to the release of radiocactive materials in gaseous

- effluents from TMI-1.

This control and associated action is provided to implement the requirements
of Section .B, Il1.A and IV.A of Appendix |, 10 CFR Part 50. The Control
implements the guides set forth in Section I1.B of Appendix 1. The ACTION
statements provide the required operating flexibility 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 Reguiremg eplement the
requirements in Section [Il.A of Appendix | that corjfo @ with the guides
of Appendix ] be shown by calculational procedyés*vasgdbn models and
data such that the actual exposure of a MEM THE PUBLIC through
the appropriate pathways is unlikely to be s underestimated. The
dose calculation methodology and para tablished in the ODCM for
calculating the doses due to the actu es of radicactive noble
gases in gaseous effiuents are con he methodology provided in
Regulatery Guide 1.109, "Calculation ¢ ual Doses to Man from Routine
Release of Reactor Effluents for the Purp@se of Evaluating Compliance with
10 CFR Part 50, Appendix L" Revision 1, October 1977 and Regulatory
Guide 1.111, "Methods for'Estimating Atmospheric Transport and Dispersion
of Gaseous Effluents i ine Releases from Light-Water Cooled
Reactors,” Revisio uly 197. The ODCM equations provided for
determining the aikogs.gs and beyond the SITE BOUNDARY are based
upon the hist wrage atmospheric conditions. NUREG-0133 provides

methods for ¢ pications consistent with Regulatory Guides 1,109 and
1.111.

Dosg -Yodihe- 31 ladine-133, Tritium, and Radionuclides In Particulate Form

C L:

he dose to a MEMBER OF THE PUBLIC from ladine-131, lodine-133,
fium, and all radionuclides in particulate form with half lives greater than 8
ays, 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 mremto
any organ, and

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

APPLICABILITY: Atall times.
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ACTION:

With the calculated dose from the release of lodine-131, lodine~133, Tritium
and radicnuclides 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. .

T

BASES @
This control applies to the release of radioactive, e gassous
effitents from TMI-1.

imblement the requirements

ix IN{O CFR Part 50. The Controls

f App¥hdix |. The ACTION statement
at the same time implements

This control and associated action is p
of Section I1.C, lll.LA and IV.A of Appe
are the guides set forth in Section
provides the required operating flexibili

-the guides set forth in Section IV.A of Apfendix | to assure that the releases

of radioactive materials in
reasonably achievable.”
surveillance requireme
Appendix | that co
calculational pro
exposure of & éh

seous effluents will be kept "as low as is
ODCM calculational methods specified in the
lement the requirements in Section l{l.A of
th the guides of Appendix | be shown by
ed on models and data such that the actual
OF THE PUBLIC through appropriate pathways is
an¥ally underestimated. The ODCM calculational
pprameters for calculating the doses due to the actual
es of the subject materials are consistent with the methodology
proydeM in'Rggulatory Guide 1.109, "Calculation of Annual Doses to Man
utin€ Releases of Reactor Effluents for the Purpose of Evaluating
Cowfhliapce with 10 CFR Part 50, Appendix " Revision 1, October, 1977 and
Reg ry Guide 1.111, "Methods for Estimating Atmospheric Transport and
ispersion of Gaseous Effluents in Routine Releases from
ht-Water-Cooled Reactors," Revision 1, July, 1977. These equations also

. provide for determining the actual doses based upon the historical average

atmospheric conditions. The release rate controls for iodine-1231, iodine-1 33,
tritium and radionuclides 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

- radionuciides, 2) deposition of radionuclides 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.
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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 radioactive materials in the gaseous waste prior to their discharge
when the monthly projected gaseous effluent air doses due fo untreated
gaseous effluent releases from the unit would exceed 0.2 mrad for gamma
radiaticn and 0.4 mrad for beta radiation. The appropriate portions of the
VENTILATION EXHAUST TREATMENT SYSTEM shefll s used to reduce
radicactive materials in gasecus waste prior to thejr ¢ % e when the )
monthly projected doses due to gaseous effluenjfeleasgs fom the site would
exceed 0.3 mrem to any organ.

APPLICABILITY: Atall times.

ACTION:

a. With the GASEQUS RADWMSTE TREATMENT SYSTEM and/or
. the VENTILATION EXHAUST TREATMENT SYSTEM inoperable

for more thap aAmonth or with gaseous waste being discharged
without tre and in excess of the above limits, prepare and

submit e NRYRegion { Administrator within 30 days, a
Spech hich includes the following information:
Identification of the inoperable equipment or

&,O subsystems and the reason for inoperability,

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

recurrence.

/%f‘o 3. A summary description of action(s) taken to prevent a

BASES

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 {o the environment, The
appropriate portions of this system provide reasonable assurance that the
releases of radioactive materials in gaseous effiuents will be kept "as low as

-is reasonably achievable." This contral implements the requirements of 10

CFR Part 50.36a, General Design Criterion 60 of Appendix A to 10 CFR Part
50, and the design objectives given in Section I1.D of Appendix | to 10 CFR
Part 50. The specified limits governing the use of appropriate portions of the
systems were specified as g suitable fraction of the guide set forth in Sections
11.B and 11.C of Appendix 1, 10 CFR Part 50, for gaseous effluents.
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2.2.25 Explosive Gas Mixture
CONTROL

The concentration of axygen in the Waste Gas Holdup System shall be
limited to [ess than or equal to 2% by volume whenever the concentration of
hydrogen in the Waste Gas Holdup System is greater than or equal to 4% by
volume.

AVAILABILITY: Atall times.

ACTION: Q
Whenever the concentration of hydrogen in the /42 Holdup System is
greater than or equal to 4% by volume, and: ~

a. The concentration of oxygegg te Gas Holdup System is
greater than 2% by voluge, biess than 4% by volume, without
delay begin fc reduce Xygewconceniration to within its Iimit.

b. The concentration of oxyge/in the Waste Gas Holdup System is
greater than ggequal to 4% by volume, immediately suspend
additions of,wabte gas to the Waste Gas Holdup System and
without dela in to reduce the oxygen concentration to within

its limi
BASES: @

tal data (Reference 1), lower limits of flarmmability for

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

i f either gas is kept below it lower limit, the other gas rmay be
in Migher amounts without the danger of an explosive mixture,

Mathtaiping the concentrations of hydrogen and oxygen such that an
expidetve mixture does not occur in the waste gas haldup system provides
rance that the release of radicactive materials will be controlled in

n

formance with the requirements of General Design Criterion 80 of
Appendix A to 10 CFR 50.

REFERENCES

(1) Bulletin 503, Bureau of Mines; Limits of Flammability of Gases and
Vapors.
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2228

223  Total Radioactive Effluent Coo%.
2231  Total Dose O :

- PUBLIC at the nearest

Waste Gas Decay Tanks

CONTROL:

. The quantity of radicactivity 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 aste gas decay
tank exceeding the above limit, imm#drtohswbpend all additions
of radicactive material to the tank ithin 48 hours reduce the
tank contents to within the limi -

BASES

Restricting the quantity of radioactivity ined in each waste gas decay

tank provides assurance that in the evenf of an uncontrelled release of the
tanks contents, the resulting total body exposure to a MEMBER OF THE
clision area boundary will not exceed 0.5 rem. This
evjew Plan 15.7.1, "Waste Gas System Failure."

is consistent with Stan

CON

T{e 1al {calendar year) dose or dose commitment to any MEMBER OF
THE PUBLIC, due to releases of radioactivity and to radiation from uranium
fuel e sources shall be limited to less than or equat to 25 mrem fo the total
‘or any argan except the thyroid, which shall be limited to less than or
ual to 75 mrem.

APPLICABILITY: Atalltimes.

ACTION:

With the calculated dose from the release of radipactive materials in liquid or
gaseous effluents exceeding twice the limits of Controls 2.2.1.2.a, 2.2.1.2.b,
2222a,2222), 222343, or, 2.2.2.3.b, calculations should be made
including direct radiation contributions from the unit and from outside storage
tanks to determine 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 corrective
action to be taken fo reduce subsequent releases to prevent recurrence of
exceeding the above limits and includes the schedule for achieving
conformance with the above limits. This Special Report, 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, inciuding all effiuent pathways and direct radiation, for the
calendar year that includes the release(s) covered by this report. It shalf 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 190 has not already been corrected, the
Special Report shali include a request for a variance in accordance with the
provisions of 40 CFR 190. Submittal of the report is considered a timely
request, and a variance is granted until staff action on the request is
complete.

BASES

This control is provided to meet the dose linffigtiond\gF 40 CFR Part 190 that
have been incorporated into 10 CFR Pa 1(d). This control requires
the preparation and submittal of a Sp port whenever the calculated
doses from plant generated radioa and direct radiation exceed
25 mrem to the total body or any organ, pt the thyraid, which shall be
limited o less than or equal to 75 mrem.AFor sites containing up to 4

reactors, it is highly unlikelythat the resultant dose to a MEMBER OF THE
PUBLIC will exceed the dofe limits of 40 CFR Part 190 if the individuai
reactors remain within

e dose design objectives of Appendix |, and if
om thgfeactor uniis and outside storage tanks are
ort will describe a course of action that should

f the annual dose to a MEMBER OF THE PUBLIC to

ed to exceed the requirements of 40 CFR Part 190, the Special

ith a request for a variance (provided the release conditions resulting
1 violation of 40 CFR Part 190 have not already been corrected), in

rdance with the provisions of 40 CFR Part 190.11 and 10 CFR Part
0.2203(b), is considered to be a timely request and fulfills the requirements

of 40 CFR Part 190 until NRC staff action is completed. The variance onfy
relates to the limits of 40 CFR Part 190, and does 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 CF
THE PUBLIC during any period in which he/she is engaged in carrying out
any operation that is part of the nuclear fuel cycle.
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30  SURVEILLANCES
3.1 Radivactive Effluent Instrumentation
311 Radioactive Liquid Effluent Instrumentation
Surveillance Requirements
3.1.11 Each radioactive liquid effluent monitoring instrumentation channel shalt be

demonstrated OPERABLE by performance of the CHANNEL CHECK,
SOURCE CHECK, CHANNEL CALIBRATION, AND CHANNEL TEST
operations during the MODES and at the frequencie@ 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
Radx‘bactivity Monitors Providing Alarm and Automatic
Isolation
a. Unit 1 Liquid Radwaste Efgdgntg\ ine (RM-L-6) D - P

b. IWTS/IWFS Discharge Lin iﬁ?‘ D P
Flow Rate Monitors
a.  Unit1 Liquid Radwaste Effluent une‘ss;:?) D(3) N/A

h. Station Effluent Discharge (FT-146) O : D(3) N/A

).
X

0

42
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_ Table 3.1-1
Table Notation

o)) The CHANNEL TEST shall also demonstrate that automatic isclation of this patnway and control room alarm
annunciation occurs if the following condition exists:

1. Instrument indicates measured levels above the high alarrq!trip setpoint. (Includes - circuit failure)
2. Instrument indicates a down scale failure. {Alarm function only.) {Includes - circuit failure)
3. Instrument controls moved from the operate mode {Alarm function only). @

(2) The initial CHANNEL CALIBRATION for radioactivity measurement instrumenjaffidn e performed using
one or more of the reference standards certified by the National Institute of rds and Technology or
using standards that have been obtained from suppliers that participated & pment assurance
activities with NIST. These standards should permit calibrating the sy r i€ intended range of energy
and measurement range. For subsequant CHANNEL CALIBRATION, s hat have been related to the
initial calibration should be used. (Operating plants may substitut#\evioud¥ established calibration-
procedures for this requirement)

3) CHANNEL CHECK shall consist of verifying indication of flow during pericds of release. CHANNEL CHECK ™

shall be made at least once daily on any day on which coRtinuous, periadic, or batch releases are made.
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312 Radioactive Gaseous Process énd Effluent Monitoring [nstrumentation
Surveillance Requiremernits

3.1.21 Each radioactive gaseous process or effiuent monitoring instrumentation
channel shall be demonstrated OPERABLE by performance of the CHANNEL
CHECK, SOURCE CHECK, CHANNEL CALIBRATION, and CHANNEL
TEST operations at the frequencies shown in Table 3.1-2.

O
<
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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
: Wasfe Gas Holdup System | |

a. Noble Gas Activity Monitor (BNJ-A7) P P . E(3) Q(1) b
b. Effluent System Flow RN Modsurigg Device (FT-123) P N/A E Q I
Waste Gas Holdup System Explosive GagMonitoring System
a. Hydrogen Monitor & | D N/A Q@) M hd
b. Oxygen Monitor ' ?> D N/A Q(5) M >
Contaihment Purge Vent System O
a.  Noble Gas Activity Monitor (RM-A9) D P E(3) M(1) #
bf ' lodine Sampler (RM-A9) ' \% N/A N/A N/A #
c. Particulate Sampler (RM-A9) - w N/A N/A N/A #
d. Effluent System Flow Rate Measuring Device (FR-148) D | N/A E Q #
e. Sampler‘Flow Rate Monitor ' D \} E N/A #
Condenser Vent System ' '
a Noble Gas Activity Monitor (RM-AS5 and Suitable D M& E(3) Q(2) ##

Equivalent - See Table 2.1-2, ltem 4.3) O
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Table 3.1-2

Radioactive Gaseous Process and Effluent Monitoring Instrumentation Surveillance Requirements

CHANNEL SOURCE
INSTRUMENT CHECK CHECK

Auxiliary and Fuel Handling Building Ventilation System

a. Noble Gas Activity Monitor (RN-A8) or (RM-A4 and. D M
RM-AG) . : -

b. Iodiné Sampler (RM-A8)§§A%A¢ RM-AG) W N/A

C. Particulate Sampler (RM-A8) or M

mRM-AG) w N/A
d. System Effluent Flow Rate Measure \% D N/A

(FR-149 and FR-150)

e. Sampler Flow Rate Monitor D N/A

Fuel Handling Building ESF Air Treatment System
a. Noble Gas Activity Monitor (RM-A14) ﬁ M
b. System Effluent Flow Rate (UR-1104 A/B) : D N/A

c. Sampler Flow Rate Measurement Device D \g\ N/A

CHANNEL
CALIBRATION

N

46
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E(3)

N/A -

N/A
E

R(3)

CHANNEL
TEST

Q1)

N/A
N/A
Q

N/A

Q(2)
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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 Manitor (ALS RM-I-18) D M E(3) Q2) T
b. lodine Sampler (ALC RM-M8 w N/A N/A _ N/A - THEE

c. Particulate Sampler (ALC RM-I- W N/A N/A N/A ‘ it
Waste Handling and Packaging Facility Venti&io@ys :
a. Particulate Sampler (WHP-RIT-1) D W SA W i

Respirator and Laundry Maintenance Ventilation System

a. Particulate Sampler (RLM-RM-1) \} W SA w © I

47




Number

TMI - Unit 1
Radiological Controls Procedure 6610-PLN-4200.01
Title . Revision No.
Offsite Dose Calculation Manual (ODCM) T 22
Table 3.1-2
Table Notation -

(1)

@

()

der

sdrirde

ek

At all times.

During waste gas holdup system operation. .

Operability is not required when discharges are pasitively controlled through the closure of
WDG-VA47, and where RM-A8 (or RM-A4 and RM-A6), FT-149, and FT-150 are operable.
During Fuel Handling Buiiding ESF Air Treatment System Operation.

# At all times during containment purging.

HE At all times when condenser vacuum is established.

Gt During operation of the ventilation system.

The CHANNEL TEST shall also demonstrate that automatic isolation of this p a@e Auxiliary and
Fuel Handling Building Ventilation System, the supply ventilation is isolated ntrol room atarm
annunciation cccurs if the following condition exists:

1. Instrument indicates measured levels above the high alarm/rip 3t (Includes circuit failure).
2. Instrument indicates a down scale failure (Alarm function onlyNIpciudes circuit failure).

3. Instrument controls moved from the operate modg (Alarm function only).

The CHANNEL TEST shall also demonstrate that co om alarm annunciation occurs if any of the

following conditions exist:

1

Instrument indicates measured leve‘ gtae alarm setpoint. {includes circuit failure)

2. Instrument indicates a down s 3 ncludes circuit failure).
3. instrument controls moveg frdm thgoperate mode. -
The initial CHANNEL CALIBRA fgr radioactivity measurement instrumentation shall be performed using

one or more of the referengg standaeds certified by the National Institute of Standards and Technology or
using standards that haye bedq gptained from suppliers that participate in measurement assurance activities

measurement rangé’
initial calibration shoul

ds shduid permit calibrating the system over its intended range of energy and
sequent CHANNEL CALIBRATION, sources that have been related to the
used. {Operating plants may substitute previously established calibration

procedures for this requifement.)

The CHANNEL CALIBRATION shall include the use of standard gas samples containing a nominal:

1.

2,

One volume percent hydrogen, balance nitrogen, and

Four volume percent 'hydrogen, balance nitrogen.

The CHANNEL CALIBRATION shall include the use of standard gas samples containing a nominal:

1.

2.

One volume percent oxygen, balance nitrogen, and

Four volume percent oxygen, balance nitrogen.
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3.2 Radiological Effluents
3.21 Liquid Effiuents
SURVEILLANCE REQUIREMENTS
3.2.11 Concentration

32111 The radioactivity content of each baich 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 methgds W the ODCM to
assure that the concentration at the pgi @ ase is maintained
within the limits of Contral 2.2.1.1.

3.2.11.2 Postrelease analysis of samp o ited from batch releases
' shall be performed in accol {¢h Table 3.2-1. The results of
the previous post-releasgranaigis shall be used with the
calculational methods & OD(#M to assure that the
concentrations at the point lease were maintained within the
limits of Control 2.2.1.1. :

3.2.1.1.3 The radioagtivily concentration of liquids discharged from

contmuous I e points shall be determined by collection and
sam in accordance with Table 3.2-1. The results
peeshall-be used with the calculational methods of the
sure that the concentration at the point of release is
el within the limits of Control 2.2.1.1.

3.214.2 Dose €alwyiations

3.1 umulative dose contributions from liquid effluents shall be
determined in accordance with the Offsite Dose Calculation
Manual (ODCM) at least once a2 month.

331 %id Waste Treatment

32131 Doses due to liquid releases shall be projected at least once a
month, in accordance with the ODCM.

3.2.1.4 Liquid Holdup Tanks

32141 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 fank'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

6610-PLN-4200.01
Revision 22

i Sampling
I

Lower Limit of

Minimum Analysis | Type of Activity !  Detection (LLD)
Liguid Release Type Frequency ! Frequency ! Analysis 1 (nCifmi) (Note a)
Al Batch Waste Release Tanks (Note d) ' p ’ P t H-3 ] 1x10°
. EachBatch | Each Batch , Principal Gamma | 5x107
: ' . Emitters (Note f) |
] t i L]
: : : 1131 | 1x10°
1 ! ] [}
\} E : E Disolved and E 1x 10"
' s 1 Entrained Gases
: X | (Gamma Emiitters) |
H [1 1 i
E Q | Grossalpha | 1x107
ach Batch 1+ Composite (Note b) 1
: . Sr-89,8r-90 | 5x10°
) t 1
. I | Fe-55 1 1x10°
A2 Continuous Releases (Note e) , Contiftuou T W '\ Principal Gamma | 5x 107
: | (Note c . Composite , Emitters (Note f) )
! ! (Note c) ! :
‘ | 1 11131 1 x10°
{ ] . 1 t
E 5\2\ ! Dissolved and E 1x10°
' ] 1 Entrained Gases 1
: : ) N 1 (Gamma Emitters) ,
, Continuous ' M [ 74 y H-3 . Px10°
! {Note c) I Composit ! ! '
n « {Note c) /7~ NGross alpha 1 1x107
1 Continuous 1 Q Ur-ag, Sr-90 r 5x 107
i (Note c) - i Composite f : X
g 1 (Note c) ' Fe-55 t 1 x10°
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Table 3.241
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 defected with
95% probability with 5% probability of falsely concludlng that a blank observation represents a "real"
SIgnaI
For a particular measurement system (which may include radiochemical separation):
4.66S '
O
ExVx222x10° xY x exp (-AAt)

Where:

LLD is the "a priori” lower limit of detection as defined abovg/(as MWgrpcurie per unit mass or
volume}, ’

Sy 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 djsi

V is the sample size (in units of mass or vdigme}Y.

per minute per microcurie,

ield (when applicable),

2.22 x 108 is the number of disin

Y is the fractional radiochem
A is the radioactive de nt for the particular radionuclide, and

At is the elapsed im&\getween midpoint of sample collection and time of counting.

Typicat val , Y and At shall be used in the caiculation.

It should be recoinized that the LLD is defined as an "a priori" {before the fact) Iim'it representing the
capability of a measurement system and not as an "a posteriori* (after the fact) limit for a particular

measurement.

A composite sample is ene in which the quantity of liquid sampled is proportional to the quannty of
liquid waste discharged and.in which the method of sampllng employed results in a specimen which
is representative of the liguids 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

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.

The principal gamma emitters for which the LLD specification applies exclusively are the following
radionuclides: Mn-64, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141, and Ce-144.
This list does not mean that.only these nuclides are to be considered. OthefgNma peaks that are
identifiable, together with those of the above nuclides, shall also be anal & eported in the
Annual Radioactive Effluent Release Report pursuant to TS 6.9.4.
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3.22 Gaseous Effluents

SURVEILLANCE REQUIREMENTS

3221

3.22.2

3223

Dose Rates

32211 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.

3.22.1.2 The dose rate of radioactive materials, other than noble gases, in
gaseous effluents shall be defermined tg/BE™wjthin the limits of
Controi 2.2.2.1.b in accordance with pe @ nd procedures of
the ODCM by obtaining representgj¥ e saxqples and performing

analyses in accordance with the ing and analysis program,
specified in Table 3.2-2.

Dose, Noble Gas

32221 Cunmulative dose contributidggrfrom noble gas effluents for the
‘ current calendar quarter and current calendar year shall be
determined in gccordance with the OFFSITE DOSE
CALCULA MANUAL (ODCM) monthly.

Dose, lodine-131, e-133¢ Tritium, and Radionuclides In Particulate Form

afid radionuclides in particulate form with half lives -
ey than 8 days for the current calendar quarter and current
calendar year shall be determined in accordance with the

FSITE DOSE CALCULATION MANUAL (CDCM) monthly.
% Wa

3.2.23.1 dose confributions from lodine-131, lodine-133,

ste Treatment

3224 G
&3}2.4.1 Doses due to gaseous releases from the unit shall be projected

322

monthly in accordance with the CDCM.
Explosive Gas MiS(ture

3.2.2.51 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 oxygen monitors covered
in Table 2.1-2 of Control 2.1.2.
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3226  Waste Gas Decay Tank

32261 The concentration of radioactivity contained in the vent header
shall be determined weekly. If the concentration of the vent
header exceeds 10.7 Cifce, 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 Ci/tank.

O
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Table 3.2-2
Radioactive Gaseous Waste Sampling and Analysis Program
: T Minimum . T Tower Limit of
, Sampling X Analysis ' TypeofActivity |  Detection (LLD)
Gaseous Release Type ! Frequency + Frequency ! Analysis 1 uCi/ml) (Note a)
; o | |
' ; P Principal Gamma | 4
A Waste Gas : Each Tank v ! . ! 1%10
) Decay Tank ‘/( ) ' Grab Sample ! Each Tank ' Emitters (Note g) :
NV 4 s s | |
B. Containment ! P (Note b) , : H-3 ' 8
Purge \2\ E Each Purge Grab E P (NoFt,ﬁrb)eEaCh E Principal Gamma E } : ::84
;& v Sample ' g i Emitters (Note g)
C. Auxiliary and - ; ' ; ! H-3 ! -6
Fuel Handling Building \?> M W"fg;‘jg Grab | M | Principal Gamma * 1 1x by
Air Treatment Systern - h P ' 1__Emitters (Note @) «
D. Fuel Handling Building u {1g System : M (during ; H-3 :
ESF Air Treatment System ! ‘ ration) : System ; Principal Gamma ) 1x10°
; ab Sfvple -+ Operation) 1 Emitters (Noteg) 1x10™
! L ! ' :
E. Condenser Vacuum i i 5 H-3 i "
. M (Rote h) ! M ! e ' 1x10
Pumps Exhaust | | 1 Principal Gamma 4
(Note h) 1 GrabSample 1 (Noteh) 1 enigers (Noteg) | 1x10
F. Chemical Cleaning Building Air Treatment System ! M (Note 1) ? ! ~h3 ' 1 x 10°
' Grab Sample 1y Principal Gamma 1x10%
' P " ; Emitters (Note g)
. , ‘ 4 & :
G. Waste Handling and Packaging Facility ' See Section | ! See y ' See Section | ! See Section |
Air Treatment System i of this table 1 of thivtable,~n  of this table : of this table
H. Respirator and Laundry Maintenance Facility : See Section | f See Sectio\|_i/  See Section | : See Section |
Air Treatment System ! of this table 1 of this table  : of this fable ! of this table

55




6610-PLN-4200.01

Revision 22
Table 3,2-2
Radioactive Gaseous Waste Sampling and Analysis Program
; \ Minimum | 1 Lower Limit of
' Sampling ' Analysis ,  TypeofActivity |  Detection (LLD)
(aseous Release Type ! Frequency ' Frequency ! Analysis 1 {pCi/ml) (Note a)
All Release Types as Listed Above inB, C, D, F, G, | Confinuous bow (Note d) ; i
and H (During System Operation ! (Note f) t Charcoal ! I-131 ' 1x 10"
1 i Sample ) ‘ !
i . | ‘ 1 Principal Gamma
! C‘(’m't‘:‘f’)”s ! “]',\’a(r;‘:ﬁzfg ' Emitters (Note g) | 1x 107"
& ! ! ! (1-131, Others) H
1 1 Q 1 : 1
1 . | - . ] 1
: C?plté?g%us : ggmgsf;:g | Gross Alpha E 1x 10"
! . ! Sample ! !
: [ Q i l
. | . i [}
C- ) (rugus 1 Composfle 1 ggg.sre0 | 1xi0"
[} 1 1
! ! Sample ! !
Condenser Vent Stack Contintous lodine : cl: Aoous Y {Note d) : : _
Sampler (Note j) ' (Nte K ' Charcoal ! 131 ! 1x 10"
! ‘ ' Sample ! :
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. Table 3.2-2
Table Notation
a. TheLLD is deﬁned, for purposes of this surveillance, as the smallest concentration of radioactive

material in 2 sample that will yield a net count above system background that will be detected with

85% prabability with 5% probability of falsely concluding that a blank observation represents a "real”

signal.

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

LLD = 4,66 St O

T EXxVX222x10° X Y X exp (A At) .

Where:

LLD is the "a priori" lower limit of detection as defined abaé.gs/m rocurie per unit mass or
volume),

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

E is the counting efficiency (as counts pqginteg ion),

Vis the sai‘nple size (in units of m olNpne), -
2.22 x 10° is the number of di per minute per microcurie,
Y is the fractional radiog ﬁ\ﬁ (when applicable),

x is the radioactivestiecay cogstant for the particuiar radionuclide, and

Atis the elap time een midpoint of sample collection and time of counting.
Typical valuedgf BV, Y and At shall be used in the calculation.
1t should be recognized that the LLD is defined as an “a priori" (before the fact) limit representing the

capability of 2 measurement system and not as an "a posteriori® (after the fact) limit for a particular
measurement. ‘ '

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

c. Tritium grab samples from the spent fuel paol area shall be taken at least once per 24 hours when
the refueling canal is flooded.
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Table 3.2-2

Charcoal cartridges and particulate filters shall be changed at least once pei"/' days and analyses
shall be completed within 48 hours after changing (or after removal from sampier).

Tritium grab samples shall be taken weekly from 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 dase or dose rate calculation made in accordance with Controls 2221,2222,
and2.2.2.3.

The principal gamma emitters for which the LLD specification applies e Ire the following
radienuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135 and Xe-138 sewus/£missions and
Mn-54, Fe-59, Co-58, Co-80, Zn-85, Mo-99, Cs-137, Ce-141 and C or particulate emissions.
This list does not mean that only these nuclides are to be considefd. r gamima peaks that are

identifiable, together with those of the above nuclides, shall a alyzed and reported in the
Annual Radioactive Effluent Release Report pursuant to T56.9.

Applicable only when condenser vacuum s established. Samgjng and analysis shall also be
performed following shutdown, startup, or a THERMAL POW| change exceeding 15 percent of
RATED THERMAL POWER within one hour unlgss (1) analysis shows that the DOSE
EQUIVALENT I-131 concentration in the primgry¥oolant has not increased more than a factor of 3
and (2) the noble gas activity monitor shows ent activity has not increased by more than a

factar of 3.
" Gross Alpha, Sr-89, and Sr-80 ang d t apply to the Fuel Handling Building ESF Air

Treatment System.

If the Condenser Vent Stac tinuous lodine Sampler is unavailable, then alternate sampling
equipment will be placed g sérvi ithin 48 hours or a report will be prepared and submitted within
30 days from the time {ffe plef is found or made inoperable which identifies (a) the cause of the

inoperability, (b) thgactibft talgen to restore representative sampling capability, (c} the action taken
to prevent recurr , an quantification of the release via the pathway during the period and
comparison todhe li rescribed by Control 2.2.2.1.b.

Applicable condenser vacuum is established.
Applicable when liquid radwaste is moved or processed within the facility.

lodine samples only required in the Chemical Cieaniﬁg Building when TMI-1 liquid radwaste is
stared or processed in the facility.
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3.2.3 Total Radioactive Effluents
3.2.3.1 Dose Calculation

3.2.3.1.1  Cumulative annual dose contributicns from liquid and gaseous
effluents shail 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 contriputions from the Unit and from outside storage
tanks, and in accordance with the methodology contained in the

-
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4.0 PART | REFERENCES

4.1

4.2

43

44

Title 10, Code of Federal Regulations, "Energy”

Regulatory Guide 1.108, "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

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

O

TMI-1 FSAR
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PART Il |

Definitions
1.0 DEFINITIONS
DEFINED TERMS

1.1 The DEFINED TERMS of this section appear in capitalized type and are applicable throughout Part
[l of the ODCM.

PDMS @
1.2 Post-Defueling Monitored Storage (PDMS) is that condition where TM| has been
completed, the core debris removed from the reactor during the clea riod has been shipped
off-site and the facility has been placed in a stable, safe and secusgonditi

ACTION
1.3 ACTION shazll be those additional requirements specified a/s%»ary statements to each control
and shall be part of the controls.

OPERABLE - OPERABILITY

1.4 A system, subsystem, train, component g ice shélll be OPERABLE or have OPERABILITY when
it is capable of performing its specified Implicit in this definition shall be the assumption
that all necessary attendant instrumsg ntrols, normal and emergency electrical power
sources, cooling or seal water, lubrigationypr 6ther auxiliary equipment, that are required for the .
system, subsystem, train, com >
perferming their related sup nction(s).

CHANNEL CALIBRATION

1.5 A CHANNEL CA ATIO all be the adjustment, as necessary, of the channel output such that
AN

it responds witlpnece range and accuracy to Known values of the parameter which the channel

CALIBRATION shall encompass the entire channel including the sensor
thgfunctions, and shall include the CHANNEL FUNCTIONAL TEST. CHANNEL
y be performed by any series of sequential, overlapping or total channel steps
such that the enfire channel is calibrated.

CHANNEL CHECK

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

1.7 A CHANNEL FUNCTIONAL TEST shall be:

a. Analoeg 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. .

h. Bistable channels - the injection of a simulated signal into the channel sensor to verify

OPERABILITY including atarm and/or trip functions.

SOURCE CHECK Q
1.8 A SOURCE CHECK shall be the qualitative assessment of channel S n the channel
sensor is exposed to a radioactive source.

COMPOSITE SAMPLE

1.9 A COMPOSITE SAMPLE is a combination of individual es ob¥ained at regular intervals over a
time period. Either the volume of each individual sample is pr jonal to the flow rate discharge at
the time of sampling or the number of equal volume samples i€ proportional fo the time period used
to produce the composite. :

GRAB SAMPLE

1.10 A GRAB SAMPLE is an individual sam@!‘ed in less than fifteen minutes.
- BATCH RELEASE Q :

111 ABATCH RELEASE is the %%}e of fluid waste of a discrete volume.
CONTINUQUS RELEASE

112 A CONTINUOUS&%A: s the discharge of fluid waste of a non-discrete volume, e.g., from a
m tha

valume or sys; an input flow during the CONTINUQUS RELEASE.
SITE BOUNDARY

113 ~ The SITE BOUNDARY used as the basis for the [imits 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 Three
Mile Island and between Three Mile Island and Shelley Island.

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 CDCM.

FREQUENCY NOTATION

114 The FREQUENCY NOTATION specified for the performance of Surveillance Requirements shall-
correspond to the intervals defined in Table 1.1. All Surveillance Requirements shall be performed

within the specified time interval with a maximum aliowable extensicn not to exceed 25% of the
surveillance interval.
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TABLE 1.1
VFrequency Nétation

NOTATION FREQUENCY

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 least ona%z days.

e

SA (Semi-Annually)
A {Annually)

E

N.A.

: &

2\
AR

64
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Atle 184 days.
st ord€ per 12 months.
At lea#t once per 18 months.
Not applicable.

Completed prior to each release
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20 CONTROLS AND BASES '
2.01 Controls and ACTION requirelments shall be applicable during the conditions specified for
each control.
2.02 Adherence to the requirements of the Control and/or associated ACTION within the
specified time interval shall constitute compliance with the control. In the event the
Control is restored prior to expiration 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

2.1

because of circumstances in excess of those addressed in the Coffffdhinitiate appropriate
actions to rectify the problem to the extent possible under the ir ces, and submit
a special report to the Commission pursuant to TMI-2 PDM sicakSpecification
(Tech. Spec.) Section 6.8.2 within 30 days unless otherwi ified.

Radioactive Effluent Instrumentation

2.11

Radioactive Liquid Effluent Instrumentation

Radioactive Liquid Effluent instrumentation is commén between TMI-1 and TMI-2.
Controls, applicability, and actions are gpecified in _ODCM Part !, Control 2.1.1

Radioactive Gaseous Process and E onitoring Instrumentation

CONTROL:

The radioactive gaseous and effluent monitoring instrumentation channels shown
in Table 2.1-2 shall PREABLE with their alarmytrip setpoints set to ensure that the
limits of Control 2.£ 2 are rot excesded. The alarm/trip setpoints of these channels

shall be deter in ayfordance with the OFFSITE DOSE CALCULATION MANUAL
(ODCM}.-

APPLIQ@T)’: As shown in Table 2.1-2.

. With a radioactive gaseous process or effluent monitoring instrumentation
channet alarm/trip setpoint less conservative than required by the above
confrol, 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 best efforts to return the instrumentation to
OPERABLE status within 30 days and, if unsuccessful, explain in the next
Annual Effluent Release Report why the inoperability was not corrected in a

~ timely manner. '
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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 actual or

" potential releases. The alarmytrip setpoints for these instruments shall be calculated in
accordance with NRC approved methods in the ODCM to provide reasonable assurance
that the annual releases are within the limits specified in 10 CFR 20.1301.

O
S
O
%
&
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Table 2.1-2
Radioactive Gaseous Process and Efﬂ'uent Monitoring Instrumentation
MINIMUM
CHANNELS
INSTRUMENT OPERABLE APPLICABILITY ACTION
1. Containment Purge Monitoring System

a Noble Gas Activity Monilg EIR-225) 1 ' NOTE 1 NOTE 2
5 Particulate Monitor (2HP-R- 5)\8\ ' 1 NOTE 1 NOTE 2
c. Effluent System Flow Rate Meas in@ (2AH-FR-5907 Pen 1) 1 NOTE 1 NOTE 3

2. Station Ventilation System @
a. Noble Gas Activity Monitor (2HP-R-219) or RHP-, ) ' : 1 "NOTE 1 NOTE 2
b Particutate Monitor (2HP-R-218) or (2HP-R—219@ 1 NOTE 1 NOTE 2
[+ Effluent System Flow Rate Monitorinngevice (2AH-FR5907 Pe 6) | . 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 Chz)& ABLE requirement, secure Reactor Building Purge if in
progress. : ' o

3. With flow rate monitoring instrumentation out of service, flow rates from the Auxiliary, Fuel Hap®pd.ynd Reactor Buildings may be summed individually or
estimated using the maximum design flow for the exhaust fans in operation. O
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22 Radioactive Effluent Caontrols
221 Liguid Effluent Controls
2241  Liquid Effiuent Concentration

CONTROL:

The concentration of radioactive material released at anytime from the unit to
unrestricted areas shall be limited to ten times the concentrations specified in
10 CFR Part 20.1001-20.2401, Appendix B, Table 2, Column 2.

APPLICABILITY: Atalltimes
ACTION:
With the concentration of radioactive m

unrestricted areas exceeding the abg
concentrations within the above limifs

aSed from the unit to
immediately restore

BASES
This control is provided sure that the concentration of radioactive
materials released in liqu e effluent from the unit to unrestricted areas

will be less than te
20.1001-20.2401

s the’Concentration levels specified in 10 CFR Part
# B, Table 2. These Controls permit flexibility
, which may temporarily resulf in higher than norma!

under unusuFtoNditl
releases, bu % i ten times the concentrations, specified in 10 CFR20.
It is exp: Rat b/ using this flexibility under unusual conditions, and

exerti ry effort to keep levels of radioactive material in liquid wastes as

Control grovides reasonable assurance that the resulting annual exposure to

an in

idual in off-site areas will not exceed the design objectives of Section

of Appendix | to 10 CFR Part 50, which were established as requirements
r the cleanup of TMI-2 in the NRC's Statement of Pglicy of April 27, 1981.

2.2.1. Liquid 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 limited:

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

b. During any calendar vear to less than or equal to 3 mrem to the
total body and to less than or equal to 10 mrem to any organ.
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APPLICABILITY: Atall 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 Repart 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 € Sxqulative dose or
dose commitment to any individual frg) leases during
these four calendar quarters is withpf 3'mdadd the total body
and 10 mrem to any organ. This | Report shall zlso
include (1) the result of radlolo es of the drinking water
source, and (2) the radiol imdect On finished drinking water
supplies with reégard to irements of 40 CFR 141, Safe
Drinking Water Act.

BASES

This Control requires that the dose to offsite personnel be limited to the

deSIQn objectives of AppemX I,of 10 CFR Part 50. This will assure the dose
i DMS is equivalent fo or less than that from a

e limits also assure that the environmental

lth those assessed in NUREG-0683, the TMI-2

ental Impact Statement (PEIS). The ACTION

e requlred flexibility under unusual conditicns and atthe

emegnt the requirements in Section illLA. of Appendix | that conformance
guides of Appendix | is to be shown by calculational procedures

[
wit!
ed on models and data such that the actual exposure of a MEMBER OF

E PUBLIC through appropriate pathways is unlikely to be substantially
underestimated. The equations spegified in the GDCM for calculating the
doses due to the actual release rates of radioactive materials in liquid
sffluents 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 1," Revision 1, October, 1977, and Regulatory Guide 1.113,
"Estimating Aquatic Dlspersion of Effluents from Accidental and Routine
Reactor Releases for the Purpose of Implementing Appendix 1," 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 {o reduce the radioactive materials in liquid wastes prior to their
discharge when the projected doses due to the liquid efluent 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: Atalltimes

ACTION: Q

a. With radioactive liquid waste bei arged without treatment
and in excess of the above [ImifS\pre and submit to the NRC
Region | Administrator withi , a Special Report which
inciudes the following in

1. Explanation of liquid radwaste was being
discharged with6ut treatment, identification of any
ingperable equipment or subsystems, and the reason
‘orYnoperability,

2. Actiofi(s) taken to restore the inoperable equipment
PERABLE status, and,
Q A summary description of action(s) taken to prevent a
recurrence.

BASKS

The regfirement that the appropriate portions of this system (shared with
TMI-T be used, when specified, provides assurance that the releases of

active materials in fiquid effluents will be kept as low as is reasonably

higvable. This control implements the requirements of 10 CFR Part

50.36a, General Design Criterion 60 of Appendix A to 10 CFR Part 50 and the
design objective given in Section 1. of Appendix | to 10 CFR Part 50. The
intent of Section I1.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 Section I1.A of
Appendix I, 10 CFR Part 50 dose requirements. This margin, a factor of 4,
constitutes a reasonable reduction.
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222 Gaseous Effluent Controls

2221

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 mremfyr to the skin, and

b. For tritium and all radionuclides in pagic
greater than 8 days: less than or toNeR0 mramiyr to any
organ.

APPLICABILITY: Atall times.

- ACTION:

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

BASES

The control provi able assurance that the annual dose at the SITE

BOUNDARY #foingadsgeus effluent from all units on the site will be within the
annual doge & 0 CFR Part 20 for unrestricted areas. Atthe same
time, thgge o€ permit flexibility under unusual conditions, which may

result in higher than the design objective levels, but still within the

i 110 10 CFR 50. It is expected that using this flexibility under
unusualfonditions, and by exerting every effort to keep levels of radioactive
mateNal in gaseous wastes as low as practicable, the annual releases will not
ed a small fraction of the annual dose limits specified in 10 CFR 20 and
i1l not result in doses which exceed the design objectives of Appendix | to 10
CFR 50, which were endorsed as limits for the cleanup of TMI-2 by the NRC's
Statement of Policy of April 27, 1981. 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 inan .
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 fow to compensate for any increase in the
atmospheric diffusion factor above that for the exciusion area houndary.
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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 equai to 500
mremfyear to the total body or to less than or equal to 3000 mrem/fyedrto 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 mrem/yr (NUREG 0133}, thus there is no need to specify dose rate
limits for these nuclides. :

Gaseous Effluents Dose-Noble Gases

CONTROL: @
The air dose due to noble gases released in gagéotis nts from the unit
to areas at and beyond the SITE BOUNDARY:! be limited to the following:

a. Buring any calendar quart arf or equal to 5 mrad for
gamma radiation and legg thai\gr equal to 10 mrad for beta
radiation and,

b. During any calendar year: ¥ss than or equal to 10 mrad for
: gamma radialjen and less than or equal to 20 mrad for beta
radiation.

APPLICABILITY:

ACTION: @ '
a. calculated air dose from radioactive noble gases in

gaseous effluents exceeding any of the above limits, prepare and

% bmit to the NRC Region | Administrator within 30 days, a

timeg?

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 above limits.

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 I1.B, lIL.A and IV.A of Appendix |, 10 CFR Part 50. The Control

implements the guides set forth in Section 11.B of Appendixl. The ACTION
statements provide flexibility under unusual conditions 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 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 fo 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 1," Revision 1, Cctober 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 equations provided for
determining the air doses at and beyond the SITE BOUNDARY are based

upon the historical average atmospheric conditions. MUREG-0133 provides
methods for dose calculations consistent with Regul % ides 1.109 and

BERELN

2223

<>

Dose - lodine-131, lodine-133, Tritium, and&adidguglides In Particulate Form
CONTROL:

The dose to a MEMBER OF THE PUB rom Tritium and all radionuclides
in particulate form with half lives greatemhan 8 days, in gaseous effluents
released from the unit to ggeas at and beyond the SITE BOUNDARY shall be
limited to the following: :

a Durin calendar quarter: less than or equal to 7.5 mrem to
any

b % calendar year: less than or equal to 15 mrem to any

APKLICAB : At all times.

ACTION:

the calculated dose from the release of Tritium and radionuclides in

riiculate 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.
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BASES

This controf applies to the release of radicactive materials in gaseous
effluents from TMI-2.

This control and associated action is provided to implement the requirements
of Section 11.C, liLA and IV.A of Appendix 1, 10 CFR Part 50. The Controls
are the guides set forth in Section II.C of Appendix I. The ACTICN statement
provides flexability during unusual conditions and at the same time
implements the guides set forth in Section [V.A of Appendix | fo assure that
the releases of radioactive materiats in gaseous effluengig will be kept "as low
as is reasonably achigvable.” The ODCM calculationé )
the surveillance requirements implement the requpel
Appendix [ that conformance with the guides of #bpenddetbe shown by
calculational procedures based on models 3 uch that the actual

ropriate pathways is
CM caleulational

release rates of the subject materi g condistent with the methodology
provided in Regulatory Guide 1.109, "C tion of Annual Doses to Man
from Routine Releases of Reactor Efflu for the Purpose of Evaluating
Compliance with 10 CFR Pgrt 50, Appendix i," Revision 1, October, 1877 and
Regulatory Guide 1.111, "Methods for Estimating Atmospheric Transport and
Dispersion of Gaseous ts in Routing Releases from
Light-Water-Cooled Rwg evision 1, July, 1977. These squations also
i terry ‘@ Actual doses based upon the historical average
atmospheric cpad[tiog. , The release rate controls for indine-131, iodine-133,
] gS in particulate form with half lives greater than 8 days
are depe the existing radionuclide pathways to man, in areas at

and be E BOUNDARY. The pathways that were examined in the
develo, these calculations were: 1) individual inhalation of airborne

2) deposition of radionuclides onto green leafy vegetation with

animgls/and meat producing animals graze with consumption of the milk and
eat Dy man, and 4) deposition on the ground with subsequent exposure of
. The absence of iodines at the site eliminates the need to specify dose

its for these nuclides.
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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 gaseous waste prior
to their discharge when the monthly projected doses due to gaseous effluent

- releases from the site would exceed 0.3 mrerm o any organ.

APPLICABILITY: Atalltimes.

ACTION:

a.

BASE

e

O

TMENT SYSTEM
aseous waste being
cess of the above limits,
RCRegion | Administrator within 30
h incl@des the following information:

With the VENTILATION EXHAU
inoperable for more than a mo
discharged without treatme
prepare and submit to th
days, a Special Report

Wi

1. Identification of the inoperable equipment or
supgsystems and the reason for inoperability,

2. AN (5) taken to restore the inoperable equipment
to ORERABLE status, and

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

recurrence.

fthe VENTILATION EXHAUST TREATMENT SYSTEM ensures

T
thal'gasgous effluents are treated as appropriate prior to release to the

envirdffment. The appropriate portions of this system provide reasonable
rance that the releases of radicactive materials in gaseous effluents will

kept "as low as is reasonably achievable." This control implements the
requirements of 10 CFR Part 50.36a, General Design Criterion 60 of
Appendix A to 10 CFR Part 50, and the design objectives given in Section IL.D
of Appendix | {0 10 CFR Part 50. The specified limits goveming the use of
appropriate portions of the systems were specified as a suitable fraction of
the guide set forth in Sections }1.B and 11.C of Appendix |, 10 CFR Part 50, for
gaseous effluents.
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223 Total Radioactive Effiuent Controls -
2.2.3.1 Total Dose

_ CONTROL:

The annual (calendar year) dose or dose commitment to any MEMBER OF
THE PUBLIC, due to releases of radioactivity and to radiation from uranium
fuel cycle sources shall be limited to less than or equal to 25 mrem to the total
body or any organ except the thyroid, which shall be limited to less than or

equal to 75 mrem.
APPLICABILITY: At all times.
ACTION:

With the calculated dose from the relea
gaseous effluents exceeding twice th

O

ctive materials in liquid or

he unit and from outside storage

tanks to determine whether the above linfits of Control 2.2.3.1 have been

exceeded. ifsuchis thec

, prepare and submit fo the NRC Region |

~Administrator within 30 gayq a Special Report which defines the corrective

equent releases to prevent recurrence of

exceeding the abo i includes the schedule for achieving

limits. This Special Report, as defined in
shall include an analysis which estimates the

ing all effluent pathways and direct radiation, for the

calen ar that includes the release(s) covered by this report. it shall also

of radiation and concentrations of radioactive material

ategt dosé(s) exceed the above limits, and if the release condition

resu in violation of 40 CFR 190 has not already been corrected, the
ial Report shall include a request for a variance in accordance with the
visions of 40 CFR 180. Submittal of the report is considered a timely
request, 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 mrem to the total body or any organ, except the thyroid, which shall be
limited to less than or equal to 75 mrem. For sites containing up to 4
reactors, it is highly unfikely 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 outsigeQrage tanks are
kept small. The Special Report will describe a cou n that should
result in the limitation of the annual doseto a M ROP/THE PUBLIC to
within the 40 CFR Part 190 limits. For the pur; of the Special Report, it
may be assumed that the dose commitme ber of the public from
other uranium fuei cycle sources is neglig jth the exception that dose
contributions fram other nuclear fuel
a radius of 8 km must be consideregh
is estimated to exceed the requiremen 0 CFR Part 190, the Special
Report with a request for a variance (pralded the release conditions resuiting
in violation of 40 CFR Part 90 have not already been corrected), in

to any member of theé public

20.2203(b), is conside
of 40 CFR Part 190y ff action is completed. The variance only
relates to the limi R Part 190, and does nof apply in any way to the
other requirenpes dpse limitation of 10 CFR Part 20, as addressed in
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3.0 SURVEILLANCES
3.01 Survéil!ance Requirements shall be applicable during the conditions specified for

31

3.02

3.0.3

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

Each Surveillance Requirement shall be perfarmed within the specified time interval with 2
maximum allowable extension not to exceed 25% of the surveillance interval.

Fajlure to perform a Surveillance Requirement within the time interval specified in Section
3.0.2 shall constitute non-compliance with OPERABILITY requirr a Control. The
time limits of the ACTION reguirements are applicable at the & entified that a
Surveillance Requirement has not been performed. The A eguirements may be
delayed for up to 24 hours ta permit completion of the sury® when the allowable

outage time limits of the ACTION requirements are les#¥an urs. Surveitlance
Requirements do not have to be performed on inop uiiment.

Radioactive Effluent Instrumentation &/
3.11 Radioactive Liguid Effluent Instrumentation

3.12

Surveillance Requirements ‘%( :
Radioactive Liguid Effluent Ing ntatio is common between TMI-1 and TMI-2.

Surveillances for this instrum e specified in ODCM Part [, Surveillance 3.1.1.

Radioactive Gaseous Prn Effluent Monitoring Instrumentation

SURVEILLANCE IREMENTS

3.1.21 cl joactive gaseous process or effluent menitoring instrumentation
channejshall be demonstrated OPERABLE by performance of the CHANNEL
H SOURCE CHECK, CHANNEL CALIBRATION, and CHANNEL

C
&T operations 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 GHECK CALIBRATION JEST APPLICABILITY
1, Containment Purge Monitoring System
a. Noble Gas Activity Monitor lHRR-225) D E M NOTE 1
b. . Particulate Sampler (2ZHP-Rg&25) w N/A N/A NOTE 1
2. Station Ventilation _Mohitoring System & , o :
a. Noble Gas Activity Monltor (2HP-R-2 nd D ' E M NOTE 1

(2HP-R-219A)

b. Particulate Sampler (2HP-R-219) and (2HP- —2 w _ N/A N/A NOTE 1
NOTES: .
1. During aperation of the monitored §ysfem. \}\
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3.2 Radioactive Effluents

3.21 Liquid Effluents

SURVEILLANCE REQUIREMENTS

3.2.1.1

3212

Concentration

3.2.1.1.14

32.1.1.2

321413

Dose C

e Projections

3.2.1.31

The radioactivity content of each batch of radicactive liquid waste
shall be determined by sampling and analysis in accordance with
Table 3.2-1. The resulis of analyses shail be used with the

calculational methods in the ODCM to agglireNhat the
concentration at the point of release i %-- within the
limits of Control 2.2.1.1.

Analysis of samples composit

perforimed in accordance wi =1. The results of tha
analysis shall be used wijp leu atxonal methods in the
ODCM to assure that t ncer¥ations at the point of re|ease
were maintained within the Wwgits of Control 2.2.1.1. o

The radicactivily concentration of liquids discharged from
continuous gelekse points shall be determined by coflection and
analysis of's in accordance with Table 3.2-1. The results

of the ; sis shéll be used with the calculational methods of the
oDC ’@ e that the concentration at the pomt of release is
m S

ithin the limits of Control 2 2.1. 1

mulative dose contributions from liquid effluents shall be
determined in accardance with the Offsite Dose Calculation
Manual (ODCM) at least once a month.

S ged

Doses due to liquid releases shall be projected at '-lé"‘a:st once a
month, in accordance with the ODCM. -
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TABLE 3. 2-1

- Radioactive Liquid Waste Sampling and Analysis (4, 5)

A Liquid Releases

Sampling Frequency Typeof Detectable
' Activity Analysis Concentration (3)
p Individual Gamma 5E-7 uCiiml (2)
Each Batch H-3 1E-5 uCifm|
Q Gross Alpha 1E-7 uCi/ml
Quarterly Compasite (1) Sr-90 5E-8 pCipd
NOTES:
(1} . A COMPOSITE SAMPLE is one in which the quantity of liquid sa is piytortional to the quantity of
liquid waste discharged from the plant. )
(2) Far certain mixtures of gamma emilters, it may not be posgible to measure radionuclides in concentrations

the sample in much greater concentrations. :
Iculate the concentrations of such radlonucl[des
are ropfinely identified and measured.

near this sensitivity limit when other nuclides are presen
Under these circumstances, it will be more approprlat
using measured ratlos with those radicnuclides w

{3) The detectability limits for radicactivity analysi
significance in the environment of the quang
readily achievable and when nuclides agp

sed on the technical feasibility and on the potential
ANea¥ed. For some nuclides, lower detection limits may be
gd below the stated limits, they should also be reported. -

(4 The results of these analyses shouwd be Isgg as the basis for recording and reporting the quantities of
radioactive material released in YGuid effluehts during the sampling period. In estimating releases for a
period when analyses were not , the average of the two adjacent data points spanning this period
should be used. Such estipgtes s be included in the effluent records and reports; however, they
should be clearly identified as\estimates, and the method used to obtain these data should be described.

(5) Deviations from the analysis regime will be noted in the report specified in ODCM Part IV.
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322 Géseous Effluents
SURVEILLANCE REQUIREMENTS
3.2.21 Dose Rates

32211 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 radioactive materials, other than noble gases, in
gaseous effiuents shall be determined tgyfe Whin the limits of
Control 2.2.2.1.b in accordance with @ d procedures of
the ODCM by obtaining representajle sapled and performing
analyses in accordance with the g and analysis program,
specified in Table 3.2-2. '

3.22.2 Dose, Noble Gas

32221 Cumulative dose contributic m noble gas effluents for the
current calendar quarter and current calendar year shall be
determined ingccordance with the OFFSITE DOSE
CALCULATION MANUAL (ODCM) monthly.

3.223

cAgngér quarter and current calendar year shall be determined in
accordance with the OFFSITE DOSE CALCULATION MANUAL
DCM) monthly. ‘
3.2.24 Ventilatibn Exhaust Treatment

2.4.1  Doses due to gaseous releases from the unit shall be projecied -
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 OF CONCENTRATION(1)(
SAMPLE POINT TYPE FREQUENCY JACTIVITY ANALYSIS a)
Reactor Building Purge Releases P - H-3 1E-6 uCilcc
Gas Individual . _
Each Purge Gamma Emitters 1E~4 uCifec (2)
jUnit Exhaust Vent Release Points M H-3 Pa Q )E—B uCifce
Gas Monthly Indivigual 1E-4 pCifco (2)
Gamma Emitter ,
w Individgal { .
Weekly Gamrpa B! 1E-10 uCifee (2)
_ M
, Monthly g 1E-11 uCifee
Particulates | mposite ,2‘9
- M
Monthl Gross Alpha Emitters 1E-11 uCilce
Comp _
TS L
Reacior Building Breather indv. Gamma 1E-10 pCilce (2)
Particulat ] Emitters (b)
aricuiates fsemyanfiually Sr90 TE-11 pCifec
\ Gross Alpha Emitters 1E-11 uCifcc
{

(1)  Theabove cfetectability limits arg b on technical feasibility and on the potential significance in the
environment of the quantitieg released/ For some nuclides, lower detection limits may be readily achievable
and when nuclides are m red b&fow the stated limits, they should also be reported.

{2) For certain mixtures of gdxpma€mitters, it may be possible to meastre radionuclides at levels near their

3)

. sensitivity limits when

clides are present in the sample at much higher levels. Under these
circumstances, it will be'yrore appropriate to calculate the levels of such radionuclides using observed ratios
in the gaseous component in the reactor coolant for those radionuclides which are measurable.

_Deviations from the sampling and analysis regime wili be noted in the report specified in ODCM Part V.
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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 concluding that a blank observation represents a "real”

signal.

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

4668
B O
ExVx222x10° x Y x exp (=A At) .

Where

LLD is the lower limit of detection as defined above (as pi ie pef unit mass or volume).

S}, is the standard deviation of the background counting rate oraf the counting rate of a blank
sample as appropriate (as counts per minute). h ’ .

E is the counting efficiency (as counts per transfo jon),
V is the sample size (in units of mass or v )2

2.22 is the number of transform ioinute per picocurie,
cld

Y is the fractional radiochem {when applicable),

|
A is the radioactive dec%ant for the particular radionuclide, and

Atis the elapsed fmaNpetween midpoint of sample collection and time of counting (for plant
effluents, not efyironmeptal samples),

The value of in the calculation of the LLD for a detection system shall be based on the
actual observed #ariance of the background counting rate or of the counting rate of the blank
samples (as appropriate) rather than on an unverified theoretically predicted variance. In calculating
the LLD for a radionuclide determined by gamma-ray spectrometry, the background shall include the
typical contributions of other radionuclides normally present in the samples. Typical values of £, 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-Half-Maximum)
energy band about the energy of the gamma-ray peak used for the quantitative analysis for that
radionuclide.
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TABLE 3,22
b. The pn‘ncipal gamma emtitters for which the LLD specification apﬁrfes exclusively are the following

radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-89, Cs-134, Cs-137, Ce-141 and Ce-144 for
particulate emissions, This list does not mean that only these nuclides are to be detected and
reported. Other peaks which are measurable and identifiable, together with the above nuclides,
shall also be identified and reported. Nuclides which are below the LLD for the analyses shall be
reported as "less than" the nuclide's LLD and shall not be reported as heing present at the LLD level
for that nuclide. The "less than" values shall not be used in the required dose calculations.

O
/\‘,

2

o
&
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3.2.3 Total Radioactive Effluents
3.2.3.1 Dose Calculation

3.2.3.11 Cumulative annual dose contributions from liquid and gaseous
effluents shall be determined in accordance with Surveillances

3.2.1.21,3.2.2.2.1, 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 ODCM.

O

>

&

5
/%/
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40  PARTII REFERENCES
41 NUREG-0683, "Final Programmatic Environmental Impact Statement related to decontamination

and disposal of radicactive wastes resulting from March 28, 1979, accident Three Mile Island
Nuclear Station, Unit 2," March 1981, and its supplements.

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

Title 410, 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 Q

Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Roétinte ses of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR P ppendix L," Revision 1,
Qctober 1977

DOE/TIC-27601, Atmospheric Science and Power Reducti
TMI-1 Technical Specifications, attached to Facility Opera:%oense No. DPR-50
PDMS - SAR ‘%/

&
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1.0

LIQUID EFFLUENT MONITORS

11

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

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

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

C*F . S
<c - Q (eq1.1)

F+f

where:
C = ten times the effluent concentration of 10 CFR 20 fo site, WuCiyml.

c= the set point, in uCi/ml, of the liquid effluent monitor measdring the radioactivity concentration
in the effluent line prior to dilution and releagg. The set point is inversely proportional to the
maximum volumetric flow of the effluent line Bnd proportional to the minimal volumetric flow of
the dilution stream plus the effluent stre: e alert set point value is set to ensure that

advance waming occurs prior to ex ; g anylimits. The high alarm set point value is such
that if it were exceeded, it would r centrations exceeding ten times the 10 CFR 20
re

concentrations for the unrestricieshg
f= flow set point as measure, Q ation monitor location, in volume per i.lhit time, but in the
© same units as F below.

F= flow rate of dilutionfwatgg medsured prior to the release point, in volume per unit time.

points would ngt comNpe,to exceed ten times 10 CFR 20 concentrations. The set point
d to set point scale units using appropriate radiation monitor calibration

The set point congﬁag ¢’reduced such that concentration contributions from multiple release
onve

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

89



Number
TMI - Unit 1
Radiological Controls Pracedure 6610-PLN-4200.01
Title - Revision No.
Offsite Dose Calculation Manual (ODCM) 22

12 TMI Liquid Effluent Release Points and Liquid Radiation Monifor 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.

124  RM-L6

RM-LS is an off-line system, monitering radicactive batch dischar
radwaste system (see Figure 1.1). These batch releases are
site procedures prior to release. The release rate is based :
Evaporator Condensate Storage Tanks (WECST) ataflo will add less than 10%,
of ten times the 10 CFR 20 concentrations [20% for H- radigpuclide concentrations in
the unrestricted area, including conservative default s\Ner $r-89, Sr-80, and Fe-55.

The release flow rate used is the most restﬁctiv!%h;ﬂ rates calculated for each |

liquid batch release, per the approved plant proced

rate. These two DF's are calculated,to sure each radionuclide released to the
unrestricted area is less than 10 pefc f fen times the 10CFR20 radionuclide
concentrations, (20% for H-3), en each liquid batch release boron
concentration to the river will 0.7 ppm. '

The maximum release fld 's en calculated by dividing the most restrictive (largest)
DF into 90 percent g Nyreg dilution flow rate of the Mechanical Draft Cooling Tower
{(MDCT). lelis co tive flow rate is then multiplied by 0.9 for the allowable flow rate.

Twa Dilution Factors (DF) are calculateg to ultimately calculate the batch release flow i

. Calcyflatipn,of the 10CFR20 concentration DF:
| )+ {1 b% [20% for H-3] of ten times the 10CFR20 concentration)
A Specific Activity of each identified radionuclide |
. alculation of Boron DF:
DF;= Actual Tank Boron Concentration + 0.7.
. Maximum release flow rate calculation:
Max ‘Flow = [(MDCT flow gpm * 0.9) + (Most Restrictive DF)] * 0.9

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(CIX) + (Craf2Xna) < 0.1, (eq 1.2)
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where; Ci= diluted concentration of the i radionuclide, other than H-3

1.3

122

1.2.3

124

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

Chs =diluted concentration of H-3

Xn3 =Ten fimes the concentration for H-3 in the restricted area (10 CFR 20
App. B, Table 2, Col. 2).

The set points for RM-L8 are based on the maximum release rate£50°dgm), a minimum
dilution flow (5000 gpm), and 25% of ten times the 10CFR20 ¢ ‘% pn for Cs-~137,
which is the most limiting radionuclide at a concentration of ~5Y . These inpuis

are used in Equation 1.1 to determine the RM-L-6 High Al oint for all radionuclides

being released. A high alarm on RM-L-8 will close valv 7 and terminate any
WECST releases to the environment.

1

|-

RM-L12

RM-L12 is an off-line system, monitoring periodic corbined releases from the Industrial
Waste Treatment System/Industrial Wagte Filtration Systemn (IWTS/IWFS). The input to
IWTS/IWFS originates in TMI-2 sumps, {see Figures 1.1 and 1.2) and the TMI-1 Turbine
Building sump (see Figure 1.1). Th oints are based on the maximum release rate
from both IWTS and (WF'S sim
and 50% of ten times the 10
radionuclide at a concentrpiie
determine the RM-L12 Hif
alarm on RM-1.12 wilL#iQsh
stop the release.

RM-L.10

RM-L10M@s a Napdetector submerged in the TMI-t Turbine Building Sump. This
detecjor hapegn removed from service. :

) ntration for Cs-137, which is the most limiting
=5 kCi/ml. These inputs are used in equation 1.1 to
t point for all radionuclides being released. A high
and IWFS release valves and trip release pumps to

RM-L71s not an ODCM required liquid radiation monitor. RM-L7 is an off-line system,
monitering the TMI 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 tiquid effluent releases.

Control of Liguid Releases

TMI liquid effluent refeases are controlled to less than ten times the 10CFR20 concentrations by
limiting the percentage of this limit allowable from the two TMI liquid release points, RM-L6 and
effluent sampling limit batch releases to less than or equal to 25% for all radionuclides, and RM-L12
and effluent sampling limit 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
liquid effluent releases are less than ten times the 10CFR20 concentrations to the environment.
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Control 2.2.1.1, and ODCM Part I Controf 2.2.1.1.

The radioactivity content of each batch of radioactive liquid waste is determined prior to release by
sampling and analysis in accordance with ODCM Part | Table 3.2-1 or ODCM Part Il, Table 3.2-1.
The resulis of analyses are used with the calculational methods in Section 1.1, to assure that the
concentration at the point of release is maintained within the ODCM PartI Contrel 2.2.1.1, and
ODCM Part ! Control 2.2.1.1.

Post-release analysis of samples composited from batch releases are performed in accordatice with
ODCM Part Table 3.2-1 or ODCM Part I Table 3.2-1. The results of the previous post-release
analysis shall be used with the caiculational methods in the ODCM to assure that the concentrations
at the point of release were maintained within the ODCM Part | Contro) 2.2.1.1, and ODCM Part Ji
Control 2.2.1.1. '

The radioactivity concentration of liquids discharged from continuous re as are determined
by collection and analysis of samples in accordance with ODCM Part Mfahies , or ODCM Part Il
Table 3.2-1. The results of the analysis are used with the calculati thods of the ODCM o
assure that the concentration at the point of release is maintainedithin ODCM Part |

/%/

$
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TMI Liquid Release Point and Liquid Radiation Monitor Data

TABLE 1.1

RELEASE
LIQUID RADIATION LIQUID RELEASE : TERMINATION
MONITOR POINT (Maximum | DISCHARGE FLOW INTERLOCK
- (DETECTOR) LOCATION Volume) " "~ RECORDER (YES/NO) VALVES
RM-LB 281" Elevation WECST Batch ET-84 YES
{Nal) TMI-1 Auxiliary Bldg| Releases (8000 gal.) WDL-V257
RM-L7 Station Discharge YES
(Nal) South end of TMI-1 TMI-1 and FT-146 JWDL—VZS?
> TMI-2, “WDL-R-1311
y YES
: IWTS/IWFS IW-V73,
RM-L12 IWFS Building NW Continuous =342/ IW-P16,17,18
(Nal) Corner Releases (300,000 | 73
80,000 gal.) W-v279,
£ IW-P29,30

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

e

tall. N/
Or.

&/Q

%’\/
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TABLE 1.2
TMI-2 Sump Capacities
Total -

Capacity Gallons
Sump Gallons per Inch
Turbine Building Sump 1346 22.43
Circulating Water Pump House Sump 572 10.89
Control Building Area Sump 718 998
Tendon Access Galley Sump 538 ( \ 99
Control to Service Building Sump 1346 \j22.43
Contaminated Drain Tank Room Sump 135 : 3.80

Chlorinator House Sump — 0\ —
Water Treatment Sump™* )6% 22.43

Alr Intake Tunnel Normal Sump /00 L4 —
Air Intake Tunnel Emergency Sump 1000W 766.00
Condensate Polisher Sump* A 2617 62.31
Sludge Collection Sump™* 1106 . . 26.33

Heater Drain Sump ’5\)/ — —
Solid Waste Staging Facility Sump O‘N T 1476 24.00
Auxiliary Building Sump {f \Y 10102 202.00
Decay Heat Vauit Sump- A\ J 479 10.00
Building Spray Vault Sump <\ 479 10.00

7

*

Condensate Polisher Sump is deac

nd in PDMS condition.

**  The Water Treatment and Slu@ j@#n Sumps will be deactivated for PDMS.
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FIGURE 1.2

* TMI-2 Liquid Effluent Pathways
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2.0 LIQUID EFFLUENT DOSE ASSESSMENT

21

Liguid Effluents - 10 CFR 50 Appendix |

The dose from liquid effluents results 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
downstream of TMI. The use of the flow of the Susquehanna River as the dilution flow is justified
based on the complete mixing in the river prior {o the first potable water supply, adequately
demonstrated by flume tracer die studies and additional liquid effluent release studies conducted
using actual TMI-1 tritium releases. Other pathways contribute negligibly at Three Mile Island. The
dose contribution from all radionuclides in liquid effluents released to the unrestricted area is
calculated using the following expression:

. ZZ £ f
Dose ="/ (49X (c) X [(AwuX-—) + (AFij X — X (eq2.1)

FR FDA D
where: - '
Dosej= the cumulative dose commiiment to the total or any/organ, j, from the liquid -

effluents for the total time period, in mrem.

At= the length of the time period of actual geleases, over which C; and f are averaged for alt

liquid releases, in hours.

Ci= the average concentration of nuclidd, i, in undiluted liquid effluent during time pericd
At from any liquid release, i

N

! wT
For Fe-55, Sr-89, Sr- {pr to batch releases conservative
concentration vall@'jbe ed in the initial dose calculation based on

similar past plant §onglitions.” LLD values are not used in dose
calculations. o

h
f= ungiluted iygd waste flow, in gpm.

FD= piagt diption water flowrate during the period of release, in gpm

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

DF = dilution factor as a result of mixing effects in the near field of the discharge structure of
0.2 (NUREG 0133) or taken to be § based on the inverse of 0.2.

AWij and AFij = the site-related ingestion dose commitment factor to the total body or any organ, j, for

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

97




Number
TMI - Unit 1 :
Radiological Gontrols Procedure 6610-PLN-4200.01
Title Revision No.
Offsite Dose Calculation Manual (ODCM) 22
Values for Ale are determined by the following equation:
AW, = (1.14E5) x (U,) x (DF)) ' (eq2.2)

2.2

' ODCM Part | Control 2.71.

where:

114E5= (1.0E6 pCi/uCi) x {1.0E3 ml/kg) + (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, ], in mrem/pCi, from Table 2.1 (Reg. Guide 1.109) O

Values for AF; are determined by the following equation:

AFij= (1.14E5) x.(Uf) x (DFij) x (BFi)  (eq2.2.2)

where: . ‘- '
1.14E5 = defined above /%,

Uf=  adult fish consumption, assumed to bg 21 kg/yr (Reg. Guide 1.109, Rev. 1).

DFij= ingestion dose conversion factor f \onuclide, i, for adult fotal body and for "worst

case" argan, j, in mrem/pCi, fr; able 21 (Reg. Guide 1.109, Rev. 1).
BFi= Bioaccumulation factor f; ioNgglide, i, in fish, in pCi/kg per pCi/L from Table 2.2 (Reg.

Guide 1.108, Rev. 1).

TMI Ligquid Radwaste Syste se Calcs Once/Month

‘MI-2 PDMS Tech Spec Section 6.7.4.a.6 requires that
appropriate portions of radwaste treatment system shall be used to reduce the radioactive
materials in liquid #stes PRI to their discharge when the monthly projected doses due to the liquid )
effluent releas unit to unrestricted areas would exceed 0.06 mrem to the total body or
0.2 mrem to any\qrganAh any calendar month. The following calculational method is provided for
performing hgdodg projection. '

At least once per month, the total dose from all liquid releases for the quarter-to-date will be divided
by the number of days into the quarter and multiplied by 31. Also, this dose projection shall include
the estimated dose due to any anticipated unusual releases during the period for which the
projection is made. [f this projected dose exceeds 0.06 mrem total body or 0.2 mrem any organ,
appropriate portions of the Liquid Radwaste Treatment System, as defined in Section 3.1, shall be
used fo reduce radioactivity levels prior to release.

At the discretion of Radiological Engineering, time 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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23

Alternative Liquid Dose Calculatiohal Methodology

As an alternative, models in, or based upon, those presente& in Regulatory Guide 1.108 (Rev. 1) -
may be used o 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 alternative dose calculational methodology TMI 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 effluents in the river.

O

2
<
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TABLE 2.1

Liquid Dose Conversion Factors (DCF): DFy
Page 1 0of3

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

NUCLIDE BONE LIVER T. BODY THYROID KIDNEY LUNG Gl-LLI

H 3 NO DATA  1.05E-07 1.05E-07 1.05E-07 1.05E-07 1 % 1.06E-07
Cc 14 2.84E-08 5.68E-07 5.68E-07 5.88E-07 5.68E-07 .8§E-] 5.68E-07
NA 24 1.70E-06 1.70E-08 1.70E-06 1.70E-06 1.70E- .70E-06 1.70E-06

CR 51 NO DATA  NODATA  2B6E-09 1.59E-09 5.

3.53E-09 6.869E-07
MN 54 NO DATA  4.57E-06 8.72E-07 NO DATA /QGE NO DATA  1.40E-05
MN 56 NO DATA  1.15E-07 2.04E-08 NO DATA 1.4¥07 NO DATA  3.67E-06
FE 85 2.75E-08 1.90E-06 4.43E-07 NO PATA  NODATA  1.06E-06 1.09E-06
FE 88 4.34E-08 1.02E-05 3.91E-08 NORATA  NODATA  2.85E-06 3.40E-05
Cco 58 NO DATA  7.45E-07 1.67E-06 O DATA NODATA NODATA  1.81E-05
CO 860 NO DATA  2.14E-08 4.72E-06 ATA  NODATA  NODATA  4.02E-05
NI 63 1.30E-04 8.01E-06 4.36E— DATA  NODATA NODATA  1.88E-08
NI 65 5.28E-07 6.86E-08 NO DATA  NODATA  NODATA  1.74E-06
Cu 64 NOC DATA  8.33E-08 NO DATA  2.10E-07 NO DATA  7.10E-08
ZN 65 . 4.84E-06 1.54E-05 NO DATA  1.03E-05 NO DATA  9.70E-08
ZN 6% 1.03E-08 1. 8 NO DATA  1.28E-08 NO DATA  2.96E-09
BR. 83  NODATA O DA 4.02E-08 NO DATA  NODATA  NODATA  579E-08
BR 84 NO DATA A 5.21E-08 - NODATA  NODATA NODATA  4.09E-13
BR 85 NODATA  NODATA  214E-09 NC DATA NODATA NODATA LTE-24
RB 86 NO DATA  2.11E-05 8.83E-06 NC DATA NODATA  NODATA  4.16E-06
RB 88 NO DATA  B.05E-08 3.21E-08 NO DATA  NO DATA NG DATA  8.38E-18
RB 88 NO DATA  4.01E-08 2.82E-08 NODATA NODATA NODATA  233E-21
SR 89 3.08E-04 NC DATA  8.84E-0B NO DATA  NODATA  NOCDATA  4.94E-05
SR 90 7.58E-03 NO DATA  1.86E-03 NO DATA NODATA NODATA  2.19E-04
SR 91 5.67E-06 NO DATA  2.29E-07 NODATA  NODATA  NODATA  2.70E-05
SR - 92 2.15E-06 NO DATA  9.30E-08 NO DATA  NODATA  NODATA  4.26E-05
Y 90 9.62E-09 NO DATA  2.58E-10 NO DATA NODATA NODATA  1.02E-04
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TABLE 2.1

Liquid Dose Conversion Factors (DCF): DF;
Page 2 of 3

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

NUCLIDE BONE LIVER T. BODY THYROID KIDNEY LUNG Gl-LL

Y 91M 9.09E-11 NO DATA  3.52E-12 NODATA NODATA  NBRJA 267E-10
Y 91 141E07 NO DATA  3.77E-09 NOC DATA  NO DATA ’@ : 7.76E-05
Y 92 8.45E-10 NO DATA  2.47E-11 NO DATA. NO DATA ADAJVA  1.48E-05
Y 93 2.68E-08 NO DATA  7.40E-11 NODATA NOD DATA - 8.50E-05
ZR 95 3.04E-08 9.75E-09 860E-08 . NODATA 1.58R O DATA  3.08E-05
ZR 97 1.68E-09 3.38E-10 1.65E-10 NO DATA /QZE- NO DATA  1.05E-04
NB @5 6.22E-09 | 3.46E-09 1.86E-09 NO DATA 3.4¥09 - NODATA 2.10E-05
MO 99 NO DATA  4.31E-06 8.20E-07 NO DATA  9.76E-06 NO DATA  S.99E-06
TC 98M 2.47E-10 6.98E-10 8.89E-08 NOT®ATA - 1.06E-08 3.42E-10 4.13E-07

TC 101 2.54E-10 3.66E-10 3.59E-09 O DATA  6.58E-08 1.87E-10 1.10E-21
RU 103 1.85E-07 NODATA  7.97E-08 ATA  7.06E-07 NO DATA  2.16E-05
RU 105 1.54E-08 NO DATA  6.08E DATA  1.99E-07 NO DATA  9.42E-06

"

RU 108 2.75E-06 NO DATA AJE-0 NO DATA  5.31E-06 NO DATA  1.78E-04
AG  110M 1.60E-07 1.48E-07 v/9 NO DATA - - 2.91E-07 NO DATA  6.04E-05
SB 125 1.79E-06 2.00E-08 28407 1.82E-09 0.0 1.38E-06 1.97E-05
TE 1256M  2.68E-06 9.71)E(-07 3.)9E-07 8.06E-07 1.09E-05 NO DATA  1.07E-05

TE 127M  6.77E-06 42E% 8.26F-07 1.73E-06 2.75E-05 NO DATA  2.27E-05
TE 127 1.10E-07 . 0 2.38E-08 8.15E-08 .  4.48E-07 NO DATA  8.68E-06
TE 123M 1.15E-06 .2903206 1.82E-08 3.95E-06 4.80E-05 NO DATA  5.79E-05
TE 128 3.14E-08 . 1.18E-08 7.65E-09 2.41E-08 1.32E-07 NO DATA  2.37E-08 -
TE 131M 1.73E-06  8.46E-07 7.05E-07 1.34E-06 8.57E-06 NO DATA  8.40E-05
TE 131 1.97E-08 8.23E-08 6.22E-08 = 1.62E-08 8.63E-08 NO DATA  2.79E-09
TE 132 2.52E-06 1.63E-06 1.53E—d6 1.80E-06 1.57E-05 NO DATA  7.71E-05
] 130 7.56E-G7 2.23E-06 8.80E-07 1.89E-04 3.48E-08 NO DATA  1.92E-06
i 131 4.16E-06 5.85E-06 341E-06 1.95E-03 1.02E-08 NO DATA  1.57E-06
| 132 2.03E-07 5.43E-07 1.80E-07 1.80E-05 8.65E-07 NODATA = 1.02E07
1 133 1.42E-06 - 2.47E-06 7.563E-07 3.63E-04 4.31E-06 NO DATA  2.22E-06
| 134 1.06E-07 2.88_5-07 1.03E-07 4.99E-06 4.88E-07 NO DATA  2.51E-10

......................................................
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TABLE 2.1
Liquid Dese Conversion Factors (DCF): DF;
Page 30of 3’
Ingestion Dose Factors for Adults™
{MREM Per PCI Ingested)

NUCLIDE BONE LIVER T. BODY THYRQID KIDNEY LUNG " GI-LLI
I 135 4 43E-07 1.16E-06 4 28E-07 . 7.65E-05 1.88E-06 N BRJA  1.31E-06
CsS 134 6.22E-05 1.48E-04 1.21E-04 NO DATA  4.79E-05 1 % 2.59E-06
C8 136 6.51E-06 2.57E-05 1.85E-05 NODATA  1.43E-05 GE-06 2.92E-06.
cCs 137 7.97E-05 1.09E-04 7.14E-05 NO DATA 3.70E 3E-05 2.11E-06
CS 138 5.52E-08 1.08E-07 5.40E-08 NO DATA 8. G1E-09-  4.65E-13
BA 139 9.70E-08 8.91E-11 2.84E-09 NO DATA &6 BN 3.92E-11 1.72E-07
BA 140 2.03E-05 2.558E-08 1.33E-06 NO DATA  867E-09 1.46E-08 4. 18E-05
BA 141 4.71E-08 3.56E-11 1.59E-09 NO DATA  3.31E-11 2.02E-11 2.22E17
BA 142 2.13E-08 2.18E-11 1.34E-09 NOWATA  1.85E-14 1.24E-11 - 3.00E-26
LA 140 2.50E-Q9 1.26E-09 3.33E-10 0] Dm NODATA NODATA  9.25E-05
LA 142 1.28E-10 5.82E-11 1.45E-11 ATA NO DATA NO DATA  4.25E-07
CE 141 9.36E-09 6.33E-09 7.185(6'\ DATA 2.94E-09 NO DATA 2.42E-05
CE 143 1.65E-09 4 E-W NO DATA  5.37E-10 NO DATA  4.56E-05
CE 144 4.88E-07 G2 NOC DATA  1.21E-07 NO DATA - 1.65E-04
PR 143 9.20E-09 56410 NC DATA  2.13E-09 NO DATA  4.03E-05
PR 144 3.01E-11 1.53E-12 NODATA  7.05E-12 NO DATA 4.33E-18
ND 147 6.29E-09 4 35E-10 NO DATA  4.25E-08 NG DATA  3.49E-05
W 187 1.03E-07 3.01E-08 NO DATA  NO DATA  NODATA  2.82E-05

1.19E-08 ‘w 7E-10 6.45E-11 NO DATA  3.65E-10 NO DATA  2.40E-05

*

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

commitment over a 50-year period; from Reg. Guide 1.109 (Rev. 1). Additional dose factors for nuclides not
included in this table may be obtained from NUREG-0172.
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TABLE 2.2

B'ioaccumulation Factors, BF,

Bioaccumulation Factors to be Used in the Absence of Stte-Speclf ¢ Data*

(pCifkg per pCifliter)

ELEMENT FRESHWATER
FISH INVERTEBRATE
H 9.0E-01 “9.0E-01
c 4,6E+03 9.1E+03
NA 1.0E+02 2 0E+02
CR 2.0E+02
MN 4.0E+02
FE 1.0E+02
co 5.0E+01
NI 1,0E+02
cU 5.0E+01
ZN 2,0E+03
BR 42E+02 _ +02
RB 2.0E+03 . 0E+03
SR 3.0E+01 1.0E+02
Y 2.6E+0 1.0E+03
ZR : 8.7E+00 -
NB . 1.0E+02
MO 1.0E+01
TC 5.0E+00
RU 3.0E+02
RH 3.0E+02
~AG-110m ¢ 7.70E+2
=SB 1.0E+00
TE C— 6.1E+03
! ' 5.0E+00
~ 1.0E+03
BA 2.0E+02
1.0E+03
C 1.0E+03
1.0E+03
ND 1.0E+03
w . 1.0E+01
NP 1.0E+01 4.0E+02

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

Sb b:oaccumulatton factor value is taken from EPRI NP-3840.

Ag bicaccumulation factor value is taken from Reg. Guide 1.109 (Rev. 0), Table A-8.
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3.0 TMI LIQUID EFFLUENT WASTE TREATMENT SYSTEMS

3.1 TMI-1 Liquid Effluent Waste Treatment System

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

Reactor Coolant Train
a. Water Sources - (3) Reactor Coolant Bleed Tanks (RCBT)
- (1) Reactor Coolant Drain Tank (RCDT)
b. Liquid Processing - Reactor Coolant Waste Evaporator ( lgure 3.2)
- Demineralizers prior o release
c. Liquid Effluent for Release - (2) Waste Evaporatosongensate Storage Tanks

- {WECST)
d. Dilution - Mechanical Draft Cooling Tower(0- )
- River Flaw (2E7 gpm averag

Miscellaneous Waste Train :

a. Water sources; - Auxiliary Buif§ing Sump

) - Reactor Feildlng Sump
aste Storage Tank
e Storage Tank

eat Exchanger Vault Sump

endan Access Gelley Sump

- Spent Fuel Pool Room Sump

- TMI-2 Miscellaneous Waste Holdup Tank

b. Liqui#Processing - Miscellaneaus Waste Evaporator, MWE (see Figure 3.2)
' - Demineralizers prior to release
c. Liquid 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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32 Operability of the TMI-1 Liquid Effluent Waste Treatment System

3.2.1

322

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

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

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

c) Waste Evaporator Condensate Storage Tank (WDL-T 11 )
d) Evaporatdr Condensate Pumps (WDL-P 14 A or B)

. TMI-1 Representative Sampling Prior to Discharge

All liquid releases from the TMI-1 Liquid Waste Tgeatrgpt SPstem are made through the
Waste Evaporator Condensate Storage Tanks provi¥é thorough mixing and a
representative sample, the contents of the tank are'Yegirculated using one of the Waste
Evaporator Condensate Transfer Pumps.

3.3 TMI-2 Liguid Effluent Waste Treatment Syste

3.3.1

Description of the TMI-2 Liqui inactiy€ Waste Treatment System

The TMI-2 Liquid Radioa te Treatment System has been out of service since the
TMI-2 Accident in 1979. id Radioactive Waste is pracessed by the TMI-1
system described in #aei& brior to release. In addition, TMI-2 releases water from
various sumps ang/tagks to tne river (see Figures 1.1 and 1.2). These processes are

governed by pl ddires that encompass proper sampling, sample analysis, and
radiation monfftoripg tecfiniques.

>
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TMI-1 Liquid Radwaste
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4.0 GASEOQUS EFFLUENT MONITORS

4.1

TMI-1 Noble Gas Menitor Set Points

The gaseous effluent monitor set points are established for each gaseous effluent radiation monitor
to assure concentrations of radionuclides in gaseous effluents do not exceed the limits set forth in

- ODCM Part | Control 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 (eq4.1.1)

and

3000 > ¥ (e)(Li + 1.1 M)DV)(F) /%/ ' (eq 4.1.2)
where: .

¢i= set point concentration based on Xe;138 equivalent, in puCilec -

= gaseous effluent flowrate at th itor, ¥ cclsec

;= total body dose factor, in pex r uCi/m?® from Table 4.3 .
Dv = highest secior annu $ aseous atmospheric dispersion factor (X/Q) at or beyond
the unrestricted a oundary, in sec/m?, from Table 4.4 for station vent releases and
Table 4.5 for alLgther rigases, (Condenser off gas, ESF FHB, and ground releases).
Maximum valfes peeserftly used are 7.17E-7 sec/m® at sector NNE for station vent, and

1.16E-5 sgof t sgctors N and WNW for all other releases.

Li= skin dose faq{gs due to beta emissions from radionuclide i, in mremvyr per uCi/m® from
TgbleN 3.

M= aird ctor due to gamma emissions from radionuclide i, in mradfyr per pCifm® from
Table 4.3.

1.1= mrem skin dose per mrad air dose.
300 = annual whole bady dose rate limit for unrestricted areas, in mrem/yr.
3000 = annual skin dose rate limit for unrestricted areas, in mrem/yr,

The set point concentration is further reduced such that the cencentration contributions from multiple
release points would not combine fo excead ODCM Control limits.

The set pbint concentration is converted to set point scale units on each radiation monitor using
appropriate calibration factors.
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This section of the ODCM is implemented by the Radiation Monifor System Set Points procedure
and the procedure for Releasing Radioactive Gaseous Waste,

O

/%,

OQ;K/
B
'%, ,
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This section of the ODCM is implemented by the Radiation Monitor System Set Points procedure

and the procedure for Releasing Radicactive Gaseous Waste.
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4.2

TMI-1 Particulate and Radioiodine Monitor Set Points

Set points for momtors which detect radionuclides other than noble gases are also established to
assure that concentrations of these radionuclides in gaseous effluents do not exceed the limits of
ODCM Part i Control 2.2.2.1.

Set points are established so as to satisfy the following equations:
1500 > ? (e} (FYP)(Dv) {(eq 4.2)

where:

= set point concentration based on [-131 equivalent, in pCifcg Q

= gaseous efftuent ﬂow rate at the monitor, in ccfsec

Pi= pathway dose parameter, in mrem/yr per Ci/m3 jor thi\phalation pathway from
" Table 4.6. The dose factors are based on the | individual organ and most restrictive
age group (child) (NUREG-0133). :

NOTE

Appendix A contains P; calclla | jnethodalogy.

1500 = annual dose rate limit to any rom particulates and radioiodines and radionuclides
' INyes greater than eight days in mremfyr.

{other than rioble gases)

Dv = highest sector annu gaseous dispersion factor (X/Q or D/Q) at or-beyond the
unrestricted area bQuNJary from Table 4.4 for releases from the station vent and Table 4.5
for all other rel . s used for the inhalation pathway. Maximum values of X/Q
presently useq arg=R, 17E-7 sec/m3 for station vent, at sector SE, and 1.16E-5 sec/m3 for
all other rgleasts, atjsectors N and WNW.

The set point cgnceniMtion is further reduced such that concentration contributions from multiple
release poin Id ngt’'combine to exceed ODCM Control fimits.

The set point entration is converted to set point scale units on each radiation manitor using
appropriate calibration factors.

This section of the ODCM is implemented by the Radiation Monitor Systems Set Points procedure
and the procedure for Releasing Radioactive Gaseous Waste. .
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4.3

TMI-2 Gaseous Radiation Monitor Set Points

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

Figure 4.5 provides a 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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4.4 TMi-1 Gaseous Effluent Release Points and Gaseous Radiation Monitor Data

TMI-1 has eleven (11) required effluent gaseous radiation monitors. These are RM-Ad, RM-AS,
RM-A15, RM-AB, RM-A7, RM-A8, RM-Ag, 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

4.4.2

4.43

444

445

RM-A4/RM-A8 Fuel Handling and Auxiliary Building Exhaust

RM-A4 is the particulate, radioiodine and gaseous radiation monitor for the TMI-1 Fuel
Handling Building Ventilation (see Figures 4.1 and 4.2). RM-A8 is the particulate,
radiciodine, and gaseous radiation monitor for the TMI-1 Auxiliary Building Ventilation
(see Figures 4.1 and 4.2). High alarms on RM-A4 or RM-AB noljesas channels will
initiate shutdown of the related building ventilation air supply syd @ hese two radiation
monitors concurrently will satisfy requirements for the Statio gise point in place

of RM-AS. .

RM-A8 Station Ventilation Exhaust

RM-A8 is the particulate, radioiodine and gasepdg radia¥gm monitor for the TMI-1 Station
Ventilation (see Figures 4.1 and 4.2). This in plan ent radiation monitor also has an

associated sampling panel with sampling lines locat@ before the sample filters. High
alarm on RM-A8 noble gas low channe} will initiate shutdown of the Station Ventilation air
supply systems. (The Fuel Handling 4bd Auxiliary Building Ventilation). This radiation
monitor satisfies requirements for ation Vent release point in place of RM-A4 and
RM-AG.

monitor for the TMI-1 Condenser Off Gas exhaust (see

is the back up gaseous radiation monitor for the TMi-1
Condenser Off Gab e t (see Figures 4.1 and 4.4). High alarms on RM-AS low
channel or RYFA1S noble gas channels will initiate the MAP-5 Radioiodine Processor
Station. The o Yadiation monitors tagether satisfy requirements for the Condenser Off

RM-AS is the gaseouyp
Figures 4.1 and 4 4

7 1§ the gaseous radiation monitor for the TMI-1 Waste Gas Decay tanks (see

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

RM-A9 Reactor Building Purge Exhaust

RM-AQ is the particulate, radioiodine and gaseous radiation monitor for the TMI-1 Reactor
Building Purge system (see Figures 4.1 and 4.3). This in plant effiuent radiation monitor
also has an associated sampling panel with sampling lines located before the sample
filters. High alarm on RM-A9 nable gas low channel will initiate shutdown of the Reactor
Building Purge System. This radiation monitor satisfies requirements for the Reactor
Building Purge System release point. : : :
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4456

4.4.7

448

4.4.8

RM-A14 ESF FHB Ventilation System

WHP-RIT-1 Waste Handling and Packaging Facili

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
effiuent radiation monitor also has an associated sampling panel with sampling lines
located before the sampler filters. High alarm on RM-A14 noble gas channe! will initiate
shutdown of the ESF Fuel Handling Building Exhaust System. This radiation monitor
satisfies requirements for the ESF Fuel Handling Building Exhaust System release point.

ALC-RMI-18 Chemical Cleaning Facility (CCF Ventilatiori Exhaust

ALC-RMI-18 is an Victoreen particulate, radiciodine, and gaseoyg-mgiation monitor for
the Chemical Cleaning building exhaust. This monitor is [ocate Chemical Cleaning

building on the ground floor, and has an associated sample ginpling for
particulate activity is performed off of the monitor.

aust’

WHP-RIT-1 is an Eberline AMS-3 particulate tion itor for.the TMI WHPF. The
monitor is [ocated in the Mechanical Equipment R in the WHPF. Sampling for

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

RLM-RM-1 Respirator Cleaning a

ndry Maintenance (RLM) Facili
RLM-RM-1 is an Ebetline A jgulate radiation monitor for the TMI RLM Facility.

particulate activily is pe offof the monitar.

‘The moniter is located i@ ical Equipment Room in the RLM. Sampling for

o
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4.5

TMI-2 Gaseous Effluent Release Points and Gaseous Radiation Monitor Data

TMI-2 has three (3) regulatory reduired 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 Ventilation Exhaust

HP-R-218 is a Victoreen particulate and gaseous radiation monitor for the TM[-2
ventilation exhaust. This in-plant effluent radiation monitor is located in the TMI-2
Augxiliary Building 328 foot elevation and has an associated sample panel.

4.5.2 HP-R-219A Station Ventilation Exhaust

HP-R-219A is a Victoreen particulate and gaseous radiati nitor for the TMI-2
ventilation exhaust. This in-plant effluent radiation mogier i ted in the TMI-2
Auxiliary Building 328 foof elevation,

4.5.3

HP-R-225 is a Victoreen particulate and gaseous radlation monitor for the TMI-2 Reactor
Building Purge Air Exhaust System. This in-plant effluent radiation' monitor is located in
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i

4.6

Control of Gaseous Effluent Releases

. TMiI 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 points. These measures assure that
releases from the various vents do not combine to produce dose rates at the site boundary
exceeding the most restrictive of 500 mrem per year to the total body or 3000 mrem per year to the
skin, and 1500 mrem per year to the thyroid. This is done by restricting simultarieous releases and
by limiting the dose rates that may be contributed by the various vents at any time. The various vent
radiation monitor set points are each based on fractions of the above limits and do not exceed the
above limits when summed together. These effluent radiation monitor set points are calculated
using the methodology described in equations 4.1.1, or4.1.2 and 4.2. The actual set points are then
listed in TMI-1 Operations Procedure 1101-2.1,

The radioactive content of each batch of gaseous waste is determin ¥ ase by sampling
and analyses in accordance with ODCM:Part | for TMI-1 and ODCMARamki! for TMI-2. The results of
pre-release analyses are used with the calculational methods in tio 1 and 4.2 to assure that
the dose rates at the site boundary are maintained below the liggits WODYM Fart | for TMI-1 and
ODCM Part It for TMI-2. :

Post-release analyses of samples composited from batch/e&%ntinuous releases are performed in
accordance with ODCM Part | for TMi-1 and ODCM Part Il for #I-2. The resuits of the analyses
are used to assure that the dose rates at the site boundary are maintained within the limits of ODCM
Part | for TMI-1 and OBCM Part il for TMI-2. -

Se
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TABLE 4.1

TMI-1 Gaseous Release Point and Gaseous Radiation Monitor Data

GASEQOUS

RELEASE
RADIATION GASEOUS (F) TERMINATION
MONITOR RELEASE FLOW INTERLOCK
(DETECTOR) LOCATION POINT RECORDER | (YES/NO) VALVES
. YES
v . Fuel Hand. AH-E-10
RM-Ad ﬁiilg;"gtlg’; Building FR-149 AH-D-120
* {Exhaust AH-
Alj-a-122 \
) - Auxiliary : v y
RM-AS a0 ey Bldo, | Buiiding FR-150 (=°
" | Exhaust A
) ES
DG-v47
RMA-8/9 Bldg. . AH-E-10
RM-A8  |Near BWST  |ooro” &FS;% AH-E-11
Exhaust Starts MAP-5
Radioiodine
Vs Sampler
- YES
322' Elevation |Cond r
RM-A5  |Second Floor |Off , Fra11g | SESMAPS
Turbine Bldg. a . acloiodine
Sampler
. ' - YES
322' Elevati ondgnser
RM-A15  |Second E as FR-1113 Starts MAP-S
Turbin g. haust adiaiodtne
P Sampler
k@q Waste Gas
6’ Elevgffon |Decay YES
RM-A7 4% ldg. |Tanks FR-123 WDG-V47
A, L(AB,C)
4 YES
%5' Reactor AH-V-1A/B/C/D
RM-AS RMA-8/9 Bldg. |Building FR-909/ WDG-534/535
- Near BWST |Purge FR-148 Starts MAP-5
Exhaust Radiciodine
Sampler
331" Elevation |ESF Fue} NO
ESF FHB Handling
RM-A14 | Outside Ghem. |Building | F-1104A/B x;?ou'fs'
Addition Bldg. {Exhaust
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TABLE 4.1

TMI-1 Gaseous Release Point and Gaseous Radiation Monitor Data -

RELEASE
GASECUS TERMINATION
RADIATION INTERLOCK
- MONITOR GASEQUS (YES/NO)
{DETECTOR) LOCATION RELE&SE POINT VALVES
. CCB Exhaust
ALC-RMI-18 glirﬂ:'ﬁzlsudg. ?ry e flow rate NONE;
304' Elevation = || P8 i) N
WHPF Exhaust
WHPRIT-1  |Meshani System jati
-RIT- echanical (Typical flow rate WIF tijation
Equipment Room is 7,500 cfm) Tip
RLM Exhaust \,
RLM-Mechanical |System
RLM-Ri-1 Equipment Room |(Typical flow rate >/ NONE
is 800 cfm) :
TABLE

TMI-2 Gaseous Release Point a;@o Radiation Monitor Data

Auxiliary Building

D 4 RELEASE
GASEOUS ‘ TERMINATION
RADIATION GASEQUS INTERLOCK
MONITOR RELEASE (YESING)
{DETECTOR) f'tOCA N POINT VALVES
39’ Eidvation Station
HP-R-219 Auxil Vent - NONE
. Byjlding Exhaust
&' Elevation .
HP-K Auxiliary gxtz;;t;ounst\/ent NONE
Building
- ' - Reactor Bidg
HP-R-225  [328 Elevation ip o st NONE

Duct "A"
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TABLE 4.3
Dose Factors for Noble Gases_ and badghters'
Gamma Beta
Total Body Skin Dose Gamma Air
Dose Factor(a) Factor(b) Dose Factor Beta Air
K L . M Dose Factor
(mrem/yr per (mrem/fyr per (mradfyr per N;
Radionuclide uCifm®) uCirm?®) uCirm%) (mradfyr per uCifm°)
Kr-33m 7.56E-02** - 1.93E+01 ~RBBE02
Kr-85m 1.17E+03 1.46E+03 1206403 |\ 1.97E+03
K85 1.61E+01 1.34E+03 1.725+OL$'SQ  1.95E403
Kr-87 5.92E+03 9.73E+03 6.175& 7 4036404
Kr-88 1.47E+04 2.37E+03 1, 5AE+04 | 2.03E+03
Kr-89 1.66E+04 1.01E+04 1.73E+)0 1.06E+04
Kr-90 1.56E+04 720E+03 "4 163E+04 7.83E+03
Xe-131m 9.15E+01 4.76E+02° A~ , 1.58E+02 1.11E+03
Xe-133m 2.51E+02 9.94IN0. 327E+02 1.48E+03
Xe-133 2 94E+02 ' @o:}’ 3.53E+02 . 1.05E+03
Xe-136m 3126403 WK N7 eEf02 3.36E+03 7.39E+02
Xe-135 1.B1E+03,A [ WB6E+03 1.92E+03 2.48E+03
Xe-137 1.42E+03~" |)  1.22E+04 1.51E+03 1.27E+04
Xe-138 - x.sﬁe 4.13E+03 9.21E+03 4.75E+03
Ar-41 ﬁs 2.69E+03 8.30E+03 . 3.28E+03

s

Dose factors are for immersion exposure in uniform semi-infinite cloud of noble gas radionuclides.that may be

detected ingaseous effluents. Dose factor values are taken from Regulatory Guide 1.109 (Rev. 1), Table B-1.

* 7 56E-02=7.56x102

(@) Total body dose factor for gamma penetration depth of 5 ¢m into the body.

(b}  Skin dose factor at a tissue depth or tissue density thickness of 7 mgiem®.
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TABLE 4.4

Atmospheric Dispersion Factors for Three Mile Island

« STATION VENT DISTANCE
= SECTOR AVERAGE X/Q (N SEC/MY (IN METERS) SEASON - ANNUAL
SECTOR | 610 2413 | 4022 5631 7240 | 12087 | 24135 | 40225 | 56315 | 72405
N 1.18E-07 | 6.32E-07 | 2.95E-07 | 1.93E-07 | 1.39E-07 | 5.52E-08 | 1.91E-08 | 5.02E-09 | 1.88E-00 | 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-09 | 1.98E-09 | 0.69E-10
NE | 1.12E07 | 1.75E-07 | 3.26E-07 | 1.86E-07 | 1.21E-07 | 5.00E-0B | 1.67E-08 | 4.67E-09 | 1,.85E08 | 8.93E-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 | 1.50E-09 | 8.64E-10
E 2.31E-07 | 1.74E-07 | 1.52E-07 | 1.49E-07 | 1.06E-07 | 4.63E-08 | 1.52E-08 | 5.19F-09 |\p.48E-00 | 1.50E.09
ESE__| 3.50E-07 | 2.12E-07 | 2.50E-07 | 1.48E-07 | 9.48E-08 | 3.98E-08 | 1.50E-08 | #02DNQ3 LD .92E-00 | 1.93E-09
SE | 4.19E-07 | 3.79E-07 | 2.53E-07 | 1.55E-07 | 1.11E-07 | 4.82E-08 E-09 | 3.30E-08 | 2.22E-09
SSE | 2.90E-07 | 3.62E-07 | 2.56E-07 | 1.49E-07 | 1.11E-07 | 5.02E-08 -09 | 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. 96E-09 | 1.99E-00 | 1.04E-09
SSW__ | 6.13E-08 | 4.16E-08 | 1.56E-07 | 1.03E-07 | 6.31E-08 | 2.72E-08 Ko.74E-Dg/| 3.01E-09 | 1.50E09 | 8.23E-10
SW [ 5.76E-08 | 1.14E-07 | 1.70E-07 | 1.05E-07 | 6.93E-08 | 2.51E-08 9.?09 2.72E-09 | 1.336-09 | 8.33E-10
WSW | 8.52E-08 | 8.75E-07 | 2.14E-07 | 1.26E-07 | 7.74E-08 | 3.08E-08 | 1.92E-08 | 3.28E-09 | 1.39E.00 | 9.69E-10
W | 1.15E-07 | 5.80E-07 | 2.88E-07 | 1.63E-07 | 1.18E-07 [6.23E-08 | 1.72E-08 | 5.06E-09 | 1.G8E-00 | 1.25E.09
WNW | 1.41E-07 | 6.28E-07 | 3.30E-07 | 2.19E-07 | 1.48E-GZ] X 68E-08 | 1.95E-08 | 6.32E-00 | 2.16E-09 | 1.34E.09
NW | 1.42E-07 | 5.67E-07 | 3.17E-07 | 1.93E-07 | 1.30meQ7 %‘975-08 2.06E-08 | 5.90E-09 | 2.70E-09 | 1.45E-09
NNW | 1.00E-07 | 5.77E-07 | 3.18E-07 | 1.80E-07 | 1AZEARL 5 20E-08 | 1.77E-08 | 4.82E-09 | 2.01E-00 | 1.22E-00
+ STATION VENT D) ME .
+ SECTOR AVERAGE D/Q (IN M?) IN METERS) : SEASON - ANNUAL
SECTOR | 610 2413 4022 1 7240 | 12067 | 24135 | 40225 | 56315 | 72405
N 2.51E-09 | 8.72E-10 | 4.84E-19N2.98E-W/| 2.50E-10 | 8.57E-11 | 2.51E-11 | 4.98E12 | 1.57E-12 | 7.84E-13
NNE | 3.89E-09 | 1.98E-09 | 9.54E-10 L4"89E-10 | 3.38E-10 [ 1.10E-10 | 2.89E-11 | 6.06E-12 | 2.10E-12 | 8.80E-13
NE | 2.58E-09 | 6.70E-10 | 5, 8E-10 E-10 | 2.97E-10 | 1.04E-10 | 2.87E-11 | 6.01E-12 | 1.98E-12 | 9.23E-13
ENE | 2.15E-09 | 5.85E-10 | 5.58K:10, | 3.06E-10 | 2.08E-10 | 8.30E-11 | 2.32E-11 | 5.41E-12 | 1.63E-12 | 7.64E-13
E | 554E-09 | 1.23EDSNB.17EAD | 4.59E-10 [ 3.63E-10 | 1.34E-10 | 3.66E-11 | 9.44E12 | 3.77E-12 | 1.97E-12
ESE | 9.17E-09 | 2.05E-8A 1WE-09 | 8.66E-10 | 5.11E-10 | 1.82E-10 | 5.77E-11 | 1.72E-11 | 7.07E-12 | 4.07E-12
_ SE | 1.22E-08 | 2.88E-09 W1.84E-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-09 | 1.62E-09 | 1.08E-09 | 5.89E-10 | 4.49E-10 | 1.87E-10 | 6.16E-11 | 1.61E-11 | 5.676-12 | 2.63E-12
S | 3.86E-09 | 6.53E-10 | 6.27E-10 | 3.59E-10 | 2.32E-10 | 1.06E-10 | 3.05E-11 | 8.10E-12 | 2.73E-12 | 1.23E-12
SSW | 1.13£-09 | 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
WSW -] 1.77E-09 | 8.31E-10 | 6.49E-10 | 3.50E-10 | 1.99E-10 | 8.73E-11 | 1.89E-11 | 4.58E-12 | 1.63E-12 | 9.90E13
W__ | 241E-09 | 1.29E-09 | 6.81E-10 | 3.65E-10 | 2.96E-10 | 1.12E-10 | 3.11E-11 | 6.90E-12 | 2.06E-12 | 1.256-12
WNW | 3.20E-09 | 1.39E-09 | 7.73E-10 | 5.91E-10 | 3.66E-10 | 1,19E-10 | 3.43E-11 | 8.36E-12 | 2.39E.12 | 1.20E.12
NW | 3.25E-09 | 1.23E-09 | 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 | 5.71E-10 | 3.05E-10 [ 2.23E-10 | 8.21E-11 | 241E-11 | 4.93E.12 | 1.72E-12 ] 5.03E13

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