AmerGen.

AmerGen Energy Company, LLC . Telephone: 717-948-8000 An Exelon Company

Three Mile Island Unit 1
Route 441 South, PO. Box 480
Middletown, PA 17057

April 30, 2007
5928-07-20096

U. S. Nuclear Regulatory Commls
sion
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

DOCKET NOS. 50-289 AND 50-320
COMBINED 2006 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

The 2006 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. Also, an errata report for the 2005 Annual Radioactive
Effluent Release Report is submitted in Attachment 11.

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 foliowing 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
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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 2006 to the Process Control Program (PCP)
documents or to the Offsite Dose Caiculation 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 retumned 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 quarterly summaries of hourly meteorological data collected for 2006 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 gasedus
effluents released from the respective unit during 2006.

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 2006.

Attachment 9 is an assessment of the radiation doses to the most likely exposed real individual
from reactor releases and other nearby uranium fuel cycle sources including doses from primary
effluent pathways and direct radiation for 2006.

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

Attachment 11 is an errata report for the 2005 Annual Radioactive Effluent Release Report. Only
the affected pages are attached. Changes are annotated in bold font.

Enclosure 1 is a copy of the ODCM change for TMI's Offsite Dose Calculation Manual (ODCM),
revision 25, which was issued on August 9, 2006 and current as of December 31, 2006. There
was one revision made to the ODCM during 2006.

Please contact Laura Weber at extension x8947 if you have any questions concerning this report.

Sincerely,

Thomas J. Dougherty
Plant Manager

TJD/lkw
Attachments/Enclosures

cc:  Region 1 Administrator
TMI Senior Resident Inspector
TMI-1 Senior Project Manager
TMI-2 Project Manager
GPU Nuclear Cognizant Officer
File 07028



Attachment 1
2006 Annual Radioactive Effluent Releases Report for TMI
5928-07-20096

Summary of Radioactive Liquid and Gaseous Effluents
Released from TMI during 2006



TABLE 1A

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

%o

* % ODCM LIMITS: LISTED ON DOSE SUMMARY TABLE

T™MI-1
2006 2006 2006 2006 EST. TOTAL
UNITS |1ST QUARTER| 2ND QUARTER |3RD QUARTER | 4TH QUARTER| ERROR %
A. FISSION AND ACTIVATION GASES
1. TOTAL RELEASE A Ci 3.30E-01 2 37E-02 2.85E-02 1.12E+00 "25%
2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 4.24E-02 3.01E-03 3.58E-03 1.40E-01
3. PERCENT OF TECH SPEC LIMIT % * * > >
B. IODINES
1. TOTAL |ODINE I-131 Ci 1.71E-07 1.88E-07 5.83E-07 1.30E-06 25%
2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 2.19E-08 2.38E-08 7.34E-08 1.63E-07 '
3. PERCENT OF TECH SPEC LIMIT % * > * >
'C. PARTICULATES
1. PARTICULATES WITH HALF-LIVES > 8 DAYS Ci <1.00E-11 <1.00E-11 <1.00E-11 2.10E-06__ 25% |
2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec NA NA NA 2 65E-07
3. PERCENT OF TECH SPEC LIMIT % * g * >
4. GROSS ALPHA RADIOACTIVITY Ci <1.00E-11 <1.00E-11 <1.00E-11 <1.00E-11
D. TRITIUM
1. TOTAL RELEASE Ci 2.81E+01 2.50E+01 2.37E+01 1A7E+01 15% |
2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 3.61E+00 3.30E+00 2.98E+00 1.47E+00
3. PERCENT OF TECH SPEC LIMIT > > ~ 5




EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT (2006)

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 JQUARTER 4|QUARTER 3 |QUARTER 4
" 1. FISSION GASES
AR 41 Ci- <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04
KR 85M Ci <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04
KR 85 Ci <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | 9.66E-01
KR 87 Ci <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04
KR 88 Ci <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 [ <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04
XE131M . Ci <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | 2.41E-04 | 4.59E-03
XE 133 Ci 2.90E-01 | <1.00E-04 | 3.92E-02 2.36E-02 | <1.00E-04 | <1.00E-04 | 2.81E-02 | 1.46E-01
XE133M Ci <1.00E-04 | <1.00E-04 | <1.00E-04 | 2.70E-05- | <1.00E-04 | <1.00E-04 | <1.00E-04 | 1.08E-04
XE 135M Ci <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04
XE 135 Ci 1.32E-04 | <1.00E-04 | 9.85E-06 | <1.00E-04 | 1.20E-04 | 1.63E-04 | <1.00E-04 | <1.00E-04 |
XE 138 Ci <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04
TOTAL FOR PERIOD Ci 2.90E-01 NA 3.92E-02 2.36E-02 1.20E-04 | 163E-04 | 2.83E-02 | 1.12E+00
2. IODINES
1131 Ci 1.71E-07 1.88E-07 | <1.00E-12 | <1.00E-12 | 5.83E-07 | 1.30E-06 | <1.00E-12 | <1.00E-12
| 133 Ci 1.34E-06 1.75E-06 | <1.00E-12 | <1.00E-12 | 7.63E-06 | 6.53E-06 | <1.00E-12 | <1.00E-12
ITOTALFORPERIOD | Ci | 1.51E-06 | 1.94E-06 NA [ NA [ 821E06 | 783E06 | NA | NA |
3. PARTICULATES
CS 137 Ci <1.00E-11 | <1.00E-11 | <1.00E-11 | <1.00E-11 | <1.00E-11 | 2.10E-06 | <1.00E-11 | <1.00E-11
[TOTALFORPERIOD | Ci | NA | NA NA | NA | NA | 2.10E-06 | NA | NA ]




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

* % ODCM LIMITS: LISTED ON DOSE SUMMARY TABLE

T™MI-1
2006 2006 2006 2006 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 2.71E-05 3.25E-06 8.63E-05 1.79E-05 25%|
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCimi 4.02E-12 5.19E-13 1.53E-11 314E-12
3. PERCENT OF APPLICABLE LIMIT | % > ~ * o
B. TRITIUM
1. TOTAL RELEASE _ Ci 3.24E+01 2.01E+01 8.97E+01 4.10E+02 25%]
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCimi 4.81E-06 3.22E-06 1.59E-05 7.17E-05
3. PERCENT OF APPLICABLE LIMIT % > ~ = ~
C. DISSOLVED AND ENTRAINED GASES
1 TOTAL RELEASE — — Ci <1.00E-5 <1.00E-5 1.49E-05 1.28E-04 25%)|
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD ucymi NA NA 2.65E-12 2.25E-11
3. PERCENT OF APPLICABLE LIMIT % > > > >
D. GROSS ALPHA ACTIVITY
[1. TOTAL RELEASE [ Ci [ <i.00E7 <1.00E-7 <1.00E-7 <1.00E-7 25%]
E. VOLUME OF WASTE RELEASED (PRIOR TO DILUTION) [Tliters | 9.75E+06 9.50E+06 1.07E+07 4.31E+08 10%]
F. VOLUME OF DILUTION WATER USED [TTiters | 6.73E+09 6.25E+09 5.63E+09 5.71E+09 10%]




EFFLUENT AND WASTE

TABLE 2B

LIQUID EFFLUENTS

DISPOSAL ANNUAL REPORT (2006)

T™MI-1
CONTINUOUS BATCH CONTINUQUS BATCH
NUCLIDES RELEASED UNIT QUARTER 1| QUARTER 2| QUARTER 1| QUARTER 2| QUARTER 3] QUARTER 4| QUARTER 3|QUARTER 4
CR 51 Ci <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07
MN 54 Ci <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07
FE 59 Ci <5.00E-07 <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07
CO 58 Ci <5.00E-07 <5.00E-07 1.17E-05 <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07
CO 60 Ci <5.00E-07 | <5.00E-07 5.29E-06 <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 1.65E-06
ZN 65 Ci <5.00E-07 <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07
SR 89 Ci <5.00E-08 | <5.00E-08 | <5.00E-08 | <5.00E-08 | <5.00E-08 | <b5.00E-08 | <5.00E-08 | <5.00E-08
SR 90 Ci <5.00E-08 | <5.00E-08 | <5.00E-08 | <5.00E-08 | <5.00E-08 | <5.00E-08 | <5.00E-08 | <5.00E-08
ZR 95 Ci <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <b5.00E-07 | <5.00E-07 | <5.00E-07
NB 95 Ci <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07
MO 99 Ci <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07
TC 99M Ci <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07
I 131 Ci <1.00E-06 | <1.00E-06 | <1.00E-06 | <1.00E-06 | <1.00E-06 | <1.00E-06 | <1.00E-06 | <1.00E-06
CS 134 Ci <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07
CS 137 Ci <5.00E-07 | <5.00E-07 4.00E-05 3.25E-06 7.43E-05 3.74E-07 1.21E-05 1.59E-05
BA 140 Ci <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07
LA 140 Ci <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07
CE 141 Ci <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07
FE 55 Ci <1.00E-06 | <1.00E-06 | <1.00E-06 | <1.00E-06 | <1.00E-06 | <1.00E-06 | <1.00E-06 | <1.00E-06
H3 Ci 8.25E-02 1.46E-01 3.23E+01 2.00E+01 1.77E-01 3.09E-01 8.95E+01 4.09E+02
TOTAL FOR PERIOD Ci 0.00E+00 0.00E+00 5.70E-05 3.25E-06 7.43E-05 3.74E-07 1.21E-05 1.76E-05
XE 133 Ci <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 1.49E-05 1.28E-04
XE 135 Ci <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04
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SUPPLEMENTAL INFORMATION

FACILITY: TMI UNIT 1

. FISSION AND ACTIVATION GASES:

. IODINES:

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

LICENSE: DPR 50-289

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

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

PROVIDE THE MAXIMUM EFFLUENT CONCENTRATIONS USED IN DETERMINING ALLOWABLE RELEASE
RATES OR CONCENTRATIONS.

A.
B.
C.
D.

3.

FISSION AND ACTIVATION GASES:
IODINES:

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

AVERAGE ENERGY

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

E-
E-
E-

BAR BETA =
BAR GAMMA =
BAR BETA AND GAMMA =

1.91E-01 MeV
2.14E-02 MeV
212E-01 MeV

4. MEASUREMENTS AND APPROXIMATIONS OF TOTAL RADICACTIVITY

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

A

@

D.

5'.

. IODINES:
C.

FISSION AND ACTIVATION GASES: HPGE SPECTROMETRY, LIQUID SCINTILLA'I"ION

PARTICULATES
BETA SPECTROMETRY
LIQUID EFFLUENTS:

BATCH RELEASES

HPGE SPECTROMETRY
HPGE SPECTROMETRY, GAS FLOW PROPORTIONAL,

HPGE SPECTROMETRY, LIQUID SCINTILLATION

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

A LIQUID (ALL TIMES IN MINUTES) QUARTER 1 QUARTER 2 QUARTER 3 QUARTER 4

1. NUMBER OF BATCH RELEASES: 27 6 11 25

2. TOTAL TIME PERIOD FOR BATCH RELEASES: 6215 1290 2095 10757
3. MAXIMUM TIME PERIOD FOR A BATCH RELEASE: 260 250 385 1300

4. AVERAGE TIME PERIOD FOR BATCH RELEASES: 230 215 272 430

5. MINIMUM TIME PERIOD FOR A BATCH RELEASE: 210 120 235 212

6. AVERAGE STREAM FLOW DURING PERIODS OF RELEASE

OF EFFLUENT INTO A FLOWING STREAM: (CFS) 3.31E+06 2.16E+06 1.89E+06 2.67E+06

B. GASEQUS (ALL TIMES IN MINUTES) 5

1. NUMBER OF BATCH RELEASES: 8 6 6 9

2. TOTAL TIME PERIOD FOR BATCH RELEASES: 5405 4443 4024 6143

3. MAXIMUM TIME PERIOD FOR A BATCH RELEASE: 830 829 780 855

4. AVERAGE TIME PERIOD FOR BATCH RELEASES: 675 740 670 682

5. MINIMUM TIME PERIOD FOR A BATCH RELEASE: 222 540 225 160

6. ABNORMAL RELEASES

A. LIQUID

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

2. TOTAL ACTIVITY RELEASED: (CURIES) N/A N/A N/A 1.18E-01

B. GASEQUS

1. NUMBER OF RELEASES: 1 1 1 7

2. TOTAL ACTIVITY RELEASED: (CURIES) 2.92E-01 9.72E-03 0.00E+00 2.13E-01




TABLE 1A

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

TMI-2
2006 2006 2006 2006 EST. TOTAL
UNITS |1ST QUARTER | 2ND QUARTER |3RD QUARTER | 4TH QUARTER] ERROR %

A. FISSION AND ACTIVATION GASES
[1. TOTAL RELEASE Ci <1.00E-04 <1.00E-04 <1.00E-04, <1.00E-04 25% |
2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec N/A N/A N/A N/A

3. PERCENT OF TECH SPEC LIMIT % * ® ® g

B. IODINES NOT APPLICABLE FOR TMI-2

C. PARTICULATES

1. PARTICULATES WITH HALF-LIVES > 8 DAYS Ci <1.00E-10 <1.00E-10 <1.00E-10 <1.00E-10 "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 <1.00E-11 <1.00E-11 <1.00E-11 <1.00E-11

D. TRITIUM

1. TOTAL RELEASE_ — Ci 2.20E-01 2.16E-01 2.21E-01 2.89E-01 25% |
2_ AVERAGE RELEASE RATE FOR PERIOD uCi/sec 2.83E-02 2.74E-02 2.78E-02 3.64E-02

3. PERCENT OF TECH SPEC LIMIT % v * = ¥

[# BATCH RELEASES | 0 0 0 | 0

* % ODCM LIMITS: LISTED ON DOSE SUMMARY TABLE



TABLE 1C
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT (2006)
GASEOUS EFFLUENTS - GROUND LEVEL RELEASES
T™MI-2

CONTINUOUS BATCH “CONTINUOUS BATCH
[NUCLIDES RELEASED] UNIT | QUARTER 1[QUARTER 2| QUARTER 1 | QUARTER 2|QUARTER 3 JQUARTER 4|QUARTER 3 |QUARTER 4

1. FISSION GASES

KR _85M - Ci. <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04
KR 85 Ci <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04
KR 87 Ci <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04
KR 88 Ci <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04
XE 133 Ci <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04
XE 135M Ci <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 [ <1.00E-04
XE 135 Ci <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04
XE 138 Ci | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04 | <1.00E-04

TOTAL FOR PERIOD Ci N/A N/A N/A N/A N/A N/A N/A N/A

2. IODINES NOT APPLICABLE TO TMI-2

3. PARTICULATES

CS 137 Ci <1.00E-10 | <1.00E-10 N/A N/A <1.00E-10 | <1.00E-10 N/A N/A

TOTAL FOR PERIOD Ci- N/A N/A N/A N/A N/A N/A N/A N/A
4. TRITIUM

[TRITIUM | Ci | 220601 [ 2.16E-01 | <1.00E-06 | <1.00E-06 | 2.21E-01 | 2.89E-01 | <1.00E-06 | <1.00E-06 |




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

T™I-2
2006 2006 2006 2006 | 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 5. 00E-07 6.02E-06 8.71E-06 2.47E-06 25%)
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCimi N/A 9.62E-13 1.55E-12 4.33E-13
3. PERCENT OF APPLICABLE LIMIT % * ¥ ¥ *
B. TRITIUM
1. TOTAL RELEASE Ci 1.88E-05 1.32E-04 3.50E-06 <1.00E-05 25%]
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCi/mi 2.80E-12 2.10E-11 6.37E-13 N/A
3. PERCENT OF APPLICABLE LIMIT % * * > *
C. DISSOLVED AND ENTRAINED GASES
[1. TOTAL RELEASE - Ci <5.00E-07 <5.00E-07 <5.00E-07 | <5.00E-07 25%]
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCi/mi NA NA NA NA
3. PERCENT OF APPLICABLE LIMIT % ¥ - > >
D. GROSS ALPHA ACTIVITY
[1. TOTAL RELEASE [T Ci | <1.00E-07 | <1.00E:07 | <1.00e-07 | <1.00E-07 25%]
E. VOLUME OF WASTE RELEASED (PRIOR TO DILUTION) [Tters | 1.53E+03 | 7.50E+08 | 1.00E+04 | 1.91E+03 10%]
'F. VOLUME OF DILUTION WATER USED [iters | 6.73E+09 | 6.25E+09 | 5.63E+09 | 5.71E+09 10%)]
[FBATCH RELEASES ] | 7 [ 7] ] 6 I =2

* % ODCMLIMITS: LISTED ON DOSE SUMMARY TABLE



TABLE 2B

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT (2006)
LIQUID EFFLUENTS

T™MI-2
CONTINUQUS BATCH . _CONTINUQUS BATCH
NUCLIDES RELEASED UNIT QUARTER 1| QUARTER 2| QUARTER 1| QUARTER 2} QUARTER 3| QUARTER 4| QUARTER 3| QUARTER 4
CO 60 Ci NA NA <5.00E-07 | <5.00E-07 NA NA <5.00E-07 | <5.00E-07
ZN 65 Ci NA NA <5.00E-07 | <5.00E-07 NA NA <5.00E-07 | <5.00E-07
SR 90 Ci NA NA <5.00E-08 5.18E-07 NA NA <5.00E-08 | <5.00E-08
SB 125 Ci NA NA <5.00E-07 | <5.00E-07 NA NA <5.00E-07 | <5.00E-07
NB 95 Ci NA NA <5.00E-07 | <5.00E-07 NA NA <5.00E-07 | <5.00E-07
CS 134 Ci NA - NA <5.00E-07 | <5.00E-07 NA NA <5.00E-07 | <5.00E-07
CS 137 Ci NA NA <5.00E-07 5.50E-06 NA NA 8.71E-06 2.47E-06
H3 Ci NA NA 1.88E-05 1.32E-04 NA NA 3.59E-06 <1.00E-05
TOTAL FOR PERIOD Ci ‘NA NA 1.88E-05 1.38E-04 NA NA 1.23E-05 2.47E-06




Attachment 2
2006 Annual Radioactive Effluent Releases Report for TMI
5928-07-20096

Solid Waste Shipped Offsite During 2006



2006 TMI-1 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> 38.7 m3 25%
Evaporator bottoms, etc. Ci 30.9 Ci

b. Dry compressible waste, ) m° 313.0m3 25%
contaminated equipment, etc. Ci 079 Ci

c. Irradiated components, control m> N/A
rods, etc. Ci N/A

d. Other (describe) : ' m° N/A N/A

Ci

2. Estimate of major nuclide
composition (by type of waste)

a. H3 90.5 %
Ni63 7.3 %
Cs137 1.7 %
Co60 03 %

b. Cs137 45.7 %
Ni63 ' 23.2 %
Fe55 14.8 %
Co58 4.95 %

c. N/A

d. N/A

3. Solid Waste Disposition Mode of Transportation | Destination

Number of Shipments

See attached for this information

B. Irradiated Fuel  Shipments
(Disposition)

None
Number of Shipments '

NA Mode Transport | Destination




WASTE SHIPPED AS FOLLOWS

A.1.a

Eight (8) —Poly HICs @ 170.8 ft3 each — Evaporator Bottoms

A.1.b

Seven (7) — Steel Cargo Containers @ 1280 ft3 each- DAW-Metal
One (1)-Intermodal Container @ 1280 ft3 each — Metal

Eight (8) Steel Boxes @ 96 ft3 each -DAW/Metal

One(1)- Steel Box @ 44 fi3 each- Soil

A.3.a

Eight Shipments Hittman Transport/Cask Duratek, Oak Ridge TN
A.3.b

Four Shipments Hittman Transport/Flatbed Duratek-Oak Ridge , TN.
Two Shipment Hittman Transport/Flatbed Duratek-Kingston, TN.

NOTE- All Shipments were TYPE-A LSA-II

There were no changes to the Process Control Program (PCP) for TMI-1 during 2006.



' 2006 TMI-2 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° N/A N/A
Evaporator bottoms, etc. Ci v
b. Dry compressible waste, m° , N/A N/A-
contaminated equipment, etc. - Ci _ :
c. lIrradiated components, control m° N/A N/A
rods, etc. Ci
'd. d. Other (describe): Mixed Waste om° NA N/A
. , _ Ci .

2. Estimate of major nuclide
composition (by type of waste)

a. Cs137 _ N/A
Cs134 :

Ni63

Fe55

b. Co58 ‘N/A

CS1 37 - ' . " -‘. ppdavs o s . . i : @ |

Ni63

Sroo

“¢. Ni63 A : : : N/A
Co58 _

Fe55

Co60

d. N/A T N/A

3. Solid Waste Disposition _Mode of Transportation . Destination .
Number of Shipments -

No Shlpment during this perlod

B. Irradlated Fuel 'Sh|pments

(Disposition) -
S None.

| Number of Shipments

'N/A _ ‘| Mode Transport | Destination




Attachment 3

2006 Annual Radioactive Effluent Releases Report for TMI
5928-07-20096

~ Summary of Unplanned Releases from the TMI Site During 2006

There were no unplanned releases from TMI-2 in 2006. The unplanned releases for TMI-1 are
summarized in the supplemental information in Attachment 1. The information is reported
separately for liquid and gaseous releases, and the number of releases is reported for each

“quarter with a Jotal curies released. The activity for these releases is also included in Tables -
" 1A, 1C, 2A and 2B:



Attachment 4
2006 Annual Radioactive Effluent Releases Report for TMI
5928-07-20096

Changes to the Process Control Program and the
Offsite Dose Calculation Manual during 2006
And a I|st|ng of new locations for dose calculations and/or environmental monitoring
Identified by the Land Use Census

2

1. Changes to the Process Control Program
There were no changes to the Process Control Program.
2, Changes to the Offsite Dose Calculation Manual

There was one change to the Offsite Dose Calculatlon Manual. The procedure change 1S
attached as an attachment A : ,

3.. A listing of new locations for dose calculations and/or environmental monltormg
: |dent|f|ed by the Land Use Census. :

- Based on the results of the 2006 land use census, no changes to the Radlologlcal
" Environmental Monitoring Program are required. The residential census identified a
change in the nearest residence in the north-northwest sector. A summer residence was
abandoned on Henry Island. The distance. of the nearest receptor went from 1067
. .meters to 1832 meters.



Attachment 5
2006 Annual Radioactive Effluent Releases Report for TMI
5928-07-20096 ‘

Instrumentation not Returned to Operable Status within 30 Days During 2006

[

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 2006.



Attachment 6

2006 Annual Radioactive Effluent Releases Report for TMI
5928-07-20096

Annual Summary of Hourly Meteorological Data for 2006 .

The osprey did return and nest on the TMI meteorological tower. However, the station was able
to calibrate the sensors and instrumentation before and after the osprey nested. The percent
data recovery for meteorological information for 2006 was 98.4 percent. The data are presented
by quarter. :



Three Mile Island Nuclear Station
Period of Record: January - March 2008
. Stability Class - Extremely Unstable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)
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Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 8
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Stability Class - Slightly Unstable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet

: Wind Speed (in mph)

Wind

Direction 1-3 4-7 8-12 13-18 19-24 >24 Total
N 0 3 1 - 0 0 0 4
NNE 0 1 0 0 0 0 1
~ NE 0 0 0 0 0 0 0
- ENE 0 0 0 0 0 0 0
E 0 0 1 0 . 0 0 1
ESE 0 0 -2 0 0 0 2
SE 0 0 0 0 0 0 0
SSE 1 0 0 0 0 0 1
S 1 0 0 0 0 0 1
SsSw 0 -2 1 1. 0 0 4
S 0 0 3 0 1 0 4
wsw 1 0 1 1 0 0 3
w 0 1 4 0 1 0 6
WNW 0 3 8 2 2 0 15
NW 1 4 13 24 11 1 54
NNW 1 2 10 5 1 3 22
Variable 0 0 0 0 0 0 0
Total 5 16 44 33 16 4 118
‘Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 8
Stability Class - Neutral - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)
Wind : '
Direction 1-3 4-7 8-12 13-18 19-24 >24 Total
N 5 12 18 3 0 0 38
NNE 3 19 4 0 0 0 26
NE 3 18 1 -0 0 - 0 22
ENE 2 8 1 0 0 0 11
E 5 13 12 1 0 0 31
ESE 6 2 17 2 0 0 52
SE 2 18 8 0 0 0 28
SSE - 6 11 3 0 0 0 20
S 7 23 6 0 0 0 36
SSwW 5 19 13 5 0 0 42
SW 7 22 11 3 0 . 0 43
wsw 4 - 24 23 8 0 0 59
w 6 38 43 31 4 0 122
WNW 4 30 65 60 18 0 177
NwW 5 22 87 108 35 5 . 262
NNW 3 23 43 18 1 2 90
Variable 0 0 .0 0 0 0 -0
Total 73 327 355 239 58 7 1059
Hours of calm in this stability class: - 6 .
Hours of missing wind measurements in this stability class: 9
8

Hours of missing stability measurements in all stability ciasses:



Stability Class - Slightly Stable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)

Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 6 15 1 0 0 0 22
NNE 4 7 2 0 0 0 13
NE 2 2 3 0 0 0 7
ENE 1 4 0 0 0 0 5
E 4 5 6 0 .0 0 15
‘ESE 6 6 16 5 0 0 ~33
SE 3 10 .9 1 0 0 23
SSE 10 6 3 2 0 0 21
S 6 7 3 4 0 0 20
SsSw 5 10 13 10 0 0 38
S 9 12 6 0 0 0 - 27
wWsw 9 9 4 2 0 0 24
w 10 21 4 7 0 1 43
WNW 10 9 14 2 0 0 35
NW 7 13 5 8 5 1 39
NNW 10 12 8 6 0 0 36
Variable 0 0 0 0 0 0 0
Total : 102 148 97 47 5 2 401
Hours of calm in this stability class: 23 '
Hours of missing wind measurements in this stability class 11
Hours of missing stability measurements in all stability classes: "8
Stability Class - Moderately Stable* - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
wind Speed (in mph)
Wind
Direction 1-3 4-7 8-12 13-18 - 19-24 >24 Total
N 5 .4 0 0 0 0 9
NNE 1 0 0 0 0 0 1
NE 0 0 0 0 0 0 0
ENE 0 1 1 0 0 0 2
E 1 1 0 0 0 0 2
ESE 1 1 0 0 0 0 2
SE 4 2 0 0 0 0 6 .
SSE 1 2 c 0 0 0 3
S 2 5 0 0. 0 0 7
SsSw 12 6 1. 0 0 -0 19
SW 8 7 1 0 0 0 16
wWsw 4 3 0 0 0 0 7
w 9 7 0 0 o . 0 16
WNW 6 3 0 0 0 0 9
NW 12 4 0 0 0 0 16
NNW 9 4 2 0 0 0 15
Variable 0 0 0 0 0 0 0
Total 75 50 5 0 0 0 130
Hours of calm in this stability class: 7 »
Hours of missing wind measurements in this stability class: 6
Hours of missing stability measurements in all stability classes: 8



Stability Class - Extremely Stable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet

- Wind Speed (in mph)
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Total 77 37

Hours of calm in this stability class: 9
Hours of missing wind measurements in this stability class: 3
Hours of missing stability measurements in all stability classes: 8

Period of Record: April - June 2006
Stability Class - Extremely Unstable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)
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Total 49 142

Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: - 0
Hours of missing stability measurements in all stability classes:

-



W

Stability Class - Moderately Unstable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)

Wind

Direction Total
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Total 20 68 172

" Hours of calm in this stability class: 0 .

Hours of missing wind measurements in this stability class: 0

Hours of missing stability measurements in all stability classes:

—

Stability Class - Slightly Unstable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)

Wind

Direction Total
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Total 14 35

Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class:
Hours of missing stability measurements in all stability classes:

- O



Hours of missing stability measurements in all stability classes:

Stability Class - Neutral - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mphj)

Wind

- Direction 1-3 4-7 8-12 13-18 " 19-24
N 4 20 20 3 0
NNE 4 - 7 1 0 0
NE 3 6 1 0 0
ENE 1 6 2 0 0
E . 2. 12 29 1 0
ESE 2 13 21 4 0
SE 1 9 6 5 0
SSE 1 9 5 .0 0
S 5 14 9 1 0
SSW 6 14 6 0 0
sSw 6 2 5 1 0
wsw 6 30 7 -0 0.
W 13 17 18 4 1.
WNW 6 30 42 23 1
NW 15 27 63 28 3
NNW 9 31 30 12 0
Variable .0 0 0 0 0
Total 84 265 265 82 5
Hours of calm in this stability class: - 6
Hours of missing wind measurements in this stability class: ' 5

—_

Stability Class - Slightly Stable - 150Ft-33Ft Delta-T (F)
-~ Winds Measured at 100 Feet
Wind Speed (in mph)

Wind :
Direction 1-3 4-7 812 13-18 19-24
N 8 54 15 1 0
NNE 5 12 3 0 0
NE 8 9 0 0 0
ENE 2 10 2 0 0
E 3 20 11 0 0
ESE 4 13 6 1 0
SE 5 12 3 2 1
SSE 7 10 1 0 0
S 4 27 5 0 0
S 8 17 9 0 0
Sw 7 14 2 0 0
wsw 15 15 0 1 0
W 16 22 2 -0 0
WNW 23 20 10 5 0
NW 21 25 7 2 1
NNW 20 25 8 3 1
Variable 0 0 0 0 0
Total 156 305 84 15 3
Hours of calm in this stability class: 17

Hours of missing-wind measurements in this stability class: 9

‘Hours of missing stability measurements in all stability classes:
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Stability Class - Moderately Stable - 150Ft-33Ft Delta-T (F)
: Winds Measured at 100 Feet
Wind Speed (in mph)

Wind

Direction 1-3 4-7 8-12 13-18 19-24 >24
N 4 8 1 0 0 0
NNE 4 0 - 0 0 0 0
NE 6 0 0 0 0 0
ENE 0 3 0 0 0 0
E 4 2 0 0 0 0
ESE 5 1 0 0 0 0
SE 3 3 0 0 0 0
SSE 7 2 0 0 0 0
S 10 4 0 0 0 0
SSw . 10 8 0 0 0 0
SW 1 9 1 0 0 0
Wsw 21 5 0 0 0 0
w 16 8 0 0 0 0.
WNW 12 1 0 0 0 0
NW 13 7. 1 0 0 0
NNW 7 18 1 0 0 0
Variable 0 0 0 0 0 0
Total 133 79 4 0 0 0
Hours of calm in this stability class: 16

Hours of missing wind measurements in this stability class: 3
Hours of missing stability measurements in all stability classes:

—

Stability Class - Extremely Stable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)
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Period of Record: July - September 2006
Stability Class - Extremely Unstable - 150Ft-33Ft Delta-T (F)
' Winds Measured at 100 Feet
Wind Speed (in mph)

Wind ,
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 3 19 6 1 0 0 29
NNE 1 2 1 0 0 0 4
NE 0 4 0 0 0 0 4
ENE -0 1 0 0 0 0 1
E 0 4 1 0 0 0 5
ESE 0 3 4 0 0 0 7
SE 0 3 2 0 0 0 5
SSE 0 .4 0 0 0 0 4
S 0 3 3 0 0 0 6
SSW 5 15 15 0 0 0 35
Sy 2 29 10 0 0. 0 41
WSW 10 11 2 0 0 0 23
w 9 14 3 0 0 0 26
WNW 5 21 6 0 0 0 32
NW 17 49 13 5 0 0 84
NNW 9 41 A7 0 0] 0 67
Variable 0 0 0 0 0 0 0
Total 61 223 83 6 0 0 373
Hours of calm in this stability class: 0
~Hours of missing wind measurements in this stability class: 3
Hours of missing stability measurements in all stability classes: 30
Stability Class - Moderately Unstable - 150Ft-33Ft Defta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)
Wind
Direction 1-3 4-7 8-12 13-18 19-24 >24 Total
N 0 3 1 0 0 0 4
NNE ° 0 3 0 0 0 0 3
NE 0 0 0 0 0 0 0
ENE 0 4 2 0 0 0 6
E 1 5 1 0 Y 0 7
ESE 0 0 3 0 0 0 3
SE 0 3 0 0 0 0 3
SSE 0 0 1 0 0 0 1
S 1 1 0 0 0 0 2
SSW 1 5 3 0 0 0 9.
SW 2 8 1 0 0 0 11
WSW 4 6 2 0 0 0 12
W 4 2 4 0 0 0 10
WNW 3 4 4 1 0 0 - 12
NW 8 6 -9 1 0 0 24
NNW 3 11 7 0 0 0 21
Variable 0 0 0 0 0 0 0
Total 27 61 38 2 0 0 128
Hours of calm in this stability class: 2
Hours of missing wind measurements in this stability class: : 1

Hours of missing stability measurements in all stability classes: - 30



Stability Class - Slightly Unstable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)

- -
Q
Ped
o

O ONODPONNW-AIOI2O0O0

e}
S

Wind : .
Direction 1-3 4-7 8-12 13-18 19-24 > 24
N 0 0 1 0 0 0
NNE 0 0 0 0 0 0
NE 0 0 0 0 0 0
ENE 0 0 1 0 0 0
E 0 4 2 0 0 0
ESE 0 1 3 0 0 0
SE 0 0 1 0 0 0
SSE 0 2 1 0 0 0
S 1 0 1 0 0 0
SsSwW 0 1 1 0 0 0
- SW 0 6 0 0 0 0
WSW 3 5 0 0 0 0
1% 4. 1 1 0 0 0
WNW 3 4 0 0 0 0
NW 2 6 1 0 0 0
NNW 0 5 3 0 0 0
Variable 0 0 0 0 0 0
Total 13 35 16 0 0 0
Hours of calm in this stability class: 1
Hours of missing wind measurements in this stability class: : 0
Hours of missing stability measurements in all stability classes: 30
Stability Class - Neutral - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)
Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24
N - 5 27 0 0 0. 0
NNE . 5 11 0 0 0 0
NE 1 17 0 0 0 0.
ENE 3 20 1 0 0 0
E 4 16 13 0 o] 0
ESE 1 15 10 0 0 0
SE 3 8 3 0 0 0
SSE 6 19 1 0 0 0
S 3 20 8 0 0 0
SSwW 7 19 10 0 0 0
SW 10 24 8 0 0 0
WSW 10 21 3 0 0 0
w 10 25 6 2 0 0
WNW 7 35 14 - 0 0 0
NwW 9 30 18 4 0 0
NNW 13 18 9 0 0 0
Variable 0 0 0 0 0 0
Total 97 325 104 6 0 0
Hours of calm in this stability class: 9
Hours of missing wind measurements in this stability class: 7
Hours of missing stability measurements in all stability classes: 30



Stability Class - Slightly Stable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)

Wind

Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 9 34 1 0 0 0 44
NNE 6 33 3 0 0 0 42
NE 4 18 10 0 0 0 32
ENE 6 19 2 0 0 0 27
E 6 26 5 0 0 0 37
ESE- 11 15 0 0 0 0 26
SE 13 5 0 0 0 0 18
SSE 8 13 0 0 0 0 21
S 17 19 3 0 "0 0 39
SSW 10 34 6 0 0 0 50
SW 24 27 2 0 0 0 53
WSW 22 33 6 0 0 0 61
W 36 43 1 0 0 0 80
WNW - 12 © 30 1 0 0. 0 43
NW 16 12 7 0 0 0 35
NNW 21 34 4 0 0 0 59
Variable 0. 0. 0 0 0 0 0
Total 221 395 51 0 0 0 667
Hours of calm in this stability class: 27

Hours of missing wind measurements in this stability class: 10

Hours of missing stability measurements in all stability classes: 30

Stability Class - Moderately Stable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet '
Wind Speed (in mph)

Wind ‘
Direction 1-3 4-7 8-12 13-18 19-24 >24 Total
N 8 12 0 0 0 0 20
NNE 1 3 0 -0 0 0 4
NE 3 2 0 0 0 0 5
ENE 6 3 1 0 0 0 10
E 10 4 0 0 0 0 14
ESE 11 3 0 0 0 0 14
SE 12. 2 0 0 -0 0 14
SSE 11 3 0 0 0 0 14
S 7 2 0 0 0 0 9
ssw 8 6 0 0 0 0 14
sSw - 18 4 0 0 0 0 22
WSW 22 3 0 0 0 0 25
W .3 7 0 0 0 0 - 38
WNW 19 3 1 0 o} 0 23
NW 17 3 0. 0 0 . 0 20
NNW 12 18 0 0 0 0 30
Variable .0 0 0 0 0 0 0
Total 196 .78 2 0 0 0 276
Hours of calm in this stability class: 47

Hours of missing wind measurements in this stability class: 3

Hours of missing stability measurements in all stability classes: 30 -



Stability Class - Extremely Stable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)
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Total 18 7

Hours of calm in this stability class: 3
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 30

Period of Record: October - December2006
Stability Class - Extremely Unstable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)
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Total 13 38 40

Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
 Hours of missing stability measurements in all stability classes:

~
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Stability Class - Moderately Unstable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)
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Stability Class - Slightly Unstable
Winds Measured at 100 Feet
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Hours of missing wind measurements in this stability class:
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Stability Class - Neutral - 150Ft-33Ft Delta-T (F)

Winds Measured at 100 Feet
Wind Speed (in mph)

Wind

Direction 1-3 4-7 8-12 13-18
N 6 19 14 0
NNE 2 11 2 0
NE 8 15 6 0
ENE 2 1 1 0
E 0 14 5 0
ESE 5 7 53 0
SE 2 10 2 1
SSE 3 10 0 1
S 3 10 15 6
sSsw 7 13 10 0
sSw 8 16 15 1
WSW 3 16 6 9
w 5 27 36 26
WNW 5 25 83 62
NW 11 14 60 36
NNW 6 17 23 12
Variable 0 0 0 0
Total 76 225 331 154
Hours of calm in this stability class: 15

Hours of missing wind measurements in this stability class:
Hours of missing stability measurements in all stability classes:

Stability Class - Slightly Stable - 150Ft-33Ft Delta-T (F)

Winds Measured at 100 Feet
Wind Speed (in mph)

- Wind
Direction 1-3 4-7 8-12 13-18
N 13 12 1 0
NNE 2 16 0 0
NE 2 11 2 0
ENE 3 27 4 0
E 6 18 13 0
ESE 5 7 13 2
SE 2 5 3 3
SSE 9 9 3 1
S 6 16 19 9
SSW 6 17 - 15 0
SW 18 .27 4 0
WSW .16 - 23 4 0
W 12 28 13 1
WKW 17 - 18 4 2
NW 19 » 20 37 15
NNW 19 26 5 3
Variable 0 0 0 0

 Total 165 280 140 36
Hours of calm in this stability class: 37

Hours of missing wind measurements in this stablllty class:
Hours of missing stability measurements in all stability classes:
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Wind
Direction

N
NNE
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E
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SE
SSE
S
SSw
SwW
WSW
w
WNW
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NNW
Variable

Total

Stability Class - Moderately Stable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)

Wind

- Direction 1-3 4-7 8-12 13-18 19-24
N 4 5 0 0 0
NNE 5 3 0 0 0
NE 3 3 0 0 0
ENE 3 1 0 0 0
E 6 5 1 0 0
ESE 4 3 0 0 0
SE 10 1 0 0 0
SSE 7 2 0 0 0
S 6 3 1 0 0
SSW 15 7 0 0 0
SW 25 4 1 0 0
WSW 17 7 0 0 1
W 11 9 1 0 1
WNW 14 7 1 0 0
NW 12 3 1 0 0
NNW 11 1" 2 0 0
Variable 0 0 0 0 0-
Total 163 74 8 0 2
Hours of caim in this stability class: 62
Hours of missing wind measurements in this stability class: 8
Hours of missing stability measurements in all stability classes: 7

Stability Class - Extremely Stable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)

13-18 18-24

=N
]
w
D
~
P
-
N

o N

Py

w
[ojejolololoololoNoloNoNoNeoNeoNaoN o]

O PARM2O2ANW_2OONONMN
CORANOOO_L2 U222 OO0

84 41

-
(o]
o

Hours of calm in this stability class: 30

Hours of missing wind measurements in this stabiiity class:
Hours of missing stability measurements in all stability classes:
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Attachment 7

2006 Annual Radioactive Effluent Releases Report for TM
5928-07-20096

Assessment of Radiation Doses Due to Radioactive Liquid and Gaseous Effl‘uents

T™I-1

Released from TMI during 2006

“The attached table presents the maximum hypothetical doses to an individual and the
general population resulting from 2006 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 seven organs

recommended in Regulatory Guide 1.109. The pathways considered for

TMI-1 were the consumption of drinking water and fish and standing on the
shoreline influenced by TMI-1 effluents. The latter two pathways are

. considered to be the primary recreational activities associated with the

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

-For 2006 the calculated maximum whole body (or total body) dose from TMI-
“1 liquid effluents was 1.35E-2 mrem to an adult (line 1). The maximum

organ dose was 1.51E-2 mrem to the liver of an adult (line 2).

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 is 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 2.07E-5 mrad and 3.16E-4 mrad for
gamma and beta, respectively. :

The maximum organ dose due to the release of iodines, particulates and
tritium from TMI-1 in 2006 was 1.07E-2 mrem to the thyroid of a child
residing 2000 meters from the site in the SE sector (line 5). This dose again
reflects the maximum exposed organ for the appropriate age group.

For 2006, 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, 2006 through December 31, 2006

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 1.35E-2 Adult Receptor 1 9.00E-1 4 50E-1 1.5 3
(2) Liquid Liver . 1.51E-2 Adult Receptor 1 3.02E-1 1.51E-1 5 10
(3) Noble Air Dose _ 2.07E-5 - 1000 E 4,14E-4 2.07E-4 5 10
Gas (gamma-mrad) _

Air Dose 3.16E-4 3000 SE 3.16E-3 1.58E-3 10 20
(4) Noble (beta-mrad)
Gas
(5) lodine, Thyroid 1.07E-2 Child | 2000 SE 1.43E-1 7.13E-2 7.5 15
Tritium &
Particulates




T™MI-2

‘The attached table presents the maximum hypothetical doses to an individual and the
general population resulting from 2006 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 seven organs
recommended in Regulatory Guide 1.109. The pathways considered for
TMI-2 were the consumption of drinking water and fish and standing on the
shoreline influenced by TMI-2 effluents. The latter two pathways are
considered to be the primary recreational activities associated with the
Susquehanna River in the vicinity of TMI. The "critical receptor" or
Receptor 1 was that individual who 1) consumed Susquehanna River
water from the nearest downstream drinking water supplier (Wrightsville
Water Supply), 2) consumed fish residing in the vicinity of the TMI-2 liquid
discharge outfall and 3) occupied an area of shoreline influenced by the
TMI-2 liquid discharge.

For 2006 the calculated maximum whole body (or total body) dose from
TMI-2 liquid effluents was 4.39E-4 mrem to an adult (line 1). The
maximum organ dose was 6.90E-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 20086, 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 2006 was 3.97E-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).

For 2006, TMI-2 liquid and gaseous effluents resulted in maximum
hypothetical doses that were a small fraction of the quarterly and yearly
ODCM dose limits.



T™I-2

SUMMARY OF MAXIMUM INDIVIDUAL DOSES FOR TMI-2 FROM
January 1, 2006 through December 31, 2006

Gl Tract

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 39E-4 Adult Receptor 1 2.93E-2 1.46E-2 1.5 3
(2) Liquid Liver 6.90E-4 Teen Receptor 1 1.38E-2 6.90E-3 5 10
(3) Noble Gas | Air Dose 0 —| o 0 5 10
(gamma-mrad) .
Il (4) Noble Gas Air Dose 0 -— - - 0 0 10 20
(beta-mrad)
(5) Tritium & Liver, Total Body, 3.97E-5 Child 2000 SE 5.29E-4 2.65E-4 7.5 15
Particulate Thyroid, Kidney, Lung &




Attachment 8
2006 Annual Radioactive Effluent Releases Report for TMI
5928-07-20096

Assessment of Radiation Doses frorﬁ Liquid and Gaseous Effluents Releases to
Members of the Public within the TMI Site Boundaries during 2006

The Offsite Dose Calculation Manual requires an assessment of the radiation doses from
radioactive liquid and gaseous effiuents to members of the public due to their activities
inside the site boundary during the reporting period. The estimated dose to a member of
the public at or within the TMI Site Boundary was 0.65 mrem for 2006.

The following are the assumptions made in this assessment:

Access to the TMI Owner Controlled Area is limited to only those persons who have
business related activities that support the operation of the facility. Therefore, based on -
the definition of a ‘member of the public’ in NUREG-1301, there is no credible scenario
for this individual to receive non-occupational dose inside the TMI Owner Controlled
Area. The scenario selected will be recreational use of the Susquehanna River and
shoreline next to the Owner Controlled Area fence. Based on the two definitions of Site
Boundary in the ODCM, this scenario is AT the Site Boundary for liquid releases but
INSIDE the Site Boundary for gaseous releases.

A member of the public stays next to the owner controlled area for 67 hours. The 67
hours is based upon Reg. Guide 1.109 shoreline recreation period given in Table E-5.
This is a table of recommended values to be used for the maximum exposed individual
in lieu of site-specific data. Three Mile Island is co-located with other islands in the
Lake Frederick area of the Susquehanna River. This area is used recreationally for
boating and fishing over the summer months. The application of the 67 hours of
recreational use from Reg. Guide 1.109 is appropriate.

The dose from liquid effluents was included in this scenario. The highest activity

- contained in releases from TMI is from batch releases from the Waste Evaporator
‘Condensate Storage Tanks. The maximum time period for a single release was 22
hours. Since the time of a single release is less than the 67 hours of recreational use of
the river, the highest quarterly cumulative dose from liquid effluents will be used in this
calculation.: The highest quarterly cumulative dose was 3.56E-2 mrem, total body. This
cumulative dose included both batch and continuous liquid releases. Assuming that the
total dose from a quarter was received in the 67 hours is conservative.

The highest dose from a single airborne release is characterized by release
G200605549. This release contained the highest concentration of tritium of any
gaseous release. In 2006, tritium released in gaseous effluents comprised 98 percent
of the total curies released to the environment. No other releases would yield a higher
dose than the release with the highest tritium concentration. This release occurred over
503 hours. The entire dose from this release will be applied to the 67 hour recreational
use period. The application of the total dose from this release to 67 hours is



'Y

conservative. The total dose from release G200605549 was 8.24E-4 mrem to the |
critical receptor. :

The highest fenceline TLD reéult (assumed to be equal to dose) will be added to the
dose from the highest liquid and gaseous releases to yield the hypothetical maximum

- dose to a member of the public within the site boundaries.

The highést fenceline TLD result for 2006 was from Station L1-1 and was 6.6 mrem per
standard month. The net TLD dose, obtained by subtracting the results from a control
station TLD from the indicator results, was not used. This again is conservative.
Calculations:

6.6 mrem/std mo. * 1/30.44 d/std mo. * 1/24 hr/day * 67 hr = 0.61 mrem

The dose from gas release G200605549 was 0.000823 mrem.

The quarterly cumulative dose from liquid effluents was 0.0356 mrem.’

Total Dose Calculation

0.61 mrem + 0.000823 mrem + 0.0356 = 0.65 mrem



Attachment 9
2006 Annual Radioactive Effluent Releases Report for TMI
5928-07-20096

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
2006 resulted in maximum individual doses (regardiess of age group) of 0.0211 mrem to
the thyroid and 0.0264 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 6.6 mR/standard month, a person residing at
the fence-line for 67 hours (shoreline exposure from Reg. Guide 1.109) received an
exposure of 0.61 mR. Based on the lowest exposure rate of 4.1 mR/standard month
and converting it by the same method yielded a background exposure of 0.38 mR.
Therefore, the net exposure from direct radiation from TMINS was 0.23 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 0.25
mrem to the thyroid and 0.26 mrem to any other organ. Both doses were well below the
limits specified in 40 CFR 190.



Attachment 10
2006 Annual Radioactive Effluent Releases Report for TMI

5928-07-20096

Deviations from the ODCM Sampling and Analysis Regime during 2006

There were two deviations from the ODCM sampling program in 2006.

The Unit 1 Turbine Building Sump Compositor was found empty on October 23,
2006. The compositor was repaired and returned to service immediately. This is a
flow proportional composite sampler for continuous releases from the Turbine
Building Sump to the Industrial Waste Treatment System. This is a requirement of
the ODCM, Part 1, Table 3.2-1-A.2. Radioactivity concentrations for this sample
location are very consistent. Sample results from the week after were used with the
volume of water released from the Industrial Waste Treatment System to calculate
release doses for the time period the compositor was Out of Service.

On December 29, 2006, the ESF ventilation system was run for a surveillance
without the effluent radiation monitor RM-A-14 and its associated sampling panel in
service. The system was shutdown immediately upon recognizing this fact. A
release permit was created to calculate the dose for the approximately 4 hours the
system ran. This system is emergency ventilation for the fuel handling building and
the normal radiation monitor, RM-A-4, for this building saw no change in reading
over this time frame. The only isotope occasionally seen when this. system runs is
tritium. The normal weekly grab sample tritium for the spent fuel pool area was
used for the dose calculation since no trittum sample was obtained via RM-A-14.



Attachment 11
2006 Annual Radioactive Effluent Releases Report for TMI
5928-07-20096

Errata report for the 2005 Annual Radioactive Effluent Releases Report

An errata report was required due to the same values as 2004 being reported in 2005 in
the Summary of Maximum Individual Doses for TMI-1 Table. The calculations were
performed for 2005, but the table was not updated. with the new values before submitting
the annual report. Only the affected pages are attached. The changes are annotated in
bold font. ‘



Assessment of Radiation Doses Due to Radioactive‘ Liquid and Gaseous Effluents
Released from TMI during 2005

TMI-1

The attached fable presents the maximum hypothetical doses to an individual and the
general population resulting from 2005 TMI-1 releases of gaseous and liquid effluents.
Provided below is a brief explanation of the table. '

A. Liguid (Individual)

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

For 2005, the caiculated maximum whole body (or total body) dose from

TMI-1 liquid effluents was 4.35E-2 mrem to an adult (line 1). The maximum
organ dose was 5.76E-2 mrem to the liver of an adult (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 is 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 9.93E-5 mrad and 1.38E-4 mrad for gamma and beta, respectively.



The maximum organ dose due to the release of iodines, particulates and .
tritium from TMI-1 in 2005 was 1.85E-2 mrem to the liver, total body, thyroid,
kidney, lung and GI-LLI of an child residing 2000 meters from the site in the
SE sector (line 5). This dose again reflects the maximum exposed organs
for the appropriate age group.

For 2005, 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, 2005 through December 31, 2005

Estimated Location % of
Applicable Dose Age Dist Dir OoDCM ODCM Dose
Effluent Organ (mrem) Group (m) (to) Dose Limit Limit (mrem)
Quarter Annual Quarter Annual
(1) Liquid Total Body 4.35E-2 Adult Receptor 1 2.90 1.45 1.5 3
(2) Liquid Liver 5.76E-2 Adult Receptor 1 1.15 5.76E-1 5 10
(3) Noble Air Dose 9.93E-5 2000 Wsw 1.99E-3 9.93E-4 5 10
Gas (gamma-mrad)
: Air Dose 1.38E-4 4000 WNW 1.38E-3 6.9E-4 10 20
(4) Noble (beta-mrad)
Gas
(5) lodine, Liver, Total Body, 1.85E-2 Child 2000 SE 2.47E1 1.23E1 7.5 15
Tritium & Thyroid, Kidney,
Particulates Lung & GI-LLI




Enclosure 1
2006 Annual Radioactive Effluent Releases Report for TMI
5928-07-20096 '

ODCM change for
TMI Offsite Dose Calculation Manual, Revision 25
6610-PLN-4200.01

(Revision 25 was issued on
August 9, 2006)
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- Tor Jim Byrne
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me to send. the ongmal please let me lcnow '
: Thank you
' . Ted
. o . 330.761-7890
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" Training Needs/Cost Analysis Worksheet Job Aid

Part One - Needs Analysis

TRAINING TOPIC: _OFES/r€ DOIE cAcc vednod mAmin (00¢A) cuAmek

1. What are the reasons for performing Needs Analysis?
' " Performance deficiency - Management request for training

X | Regulation change R OPEX (LER, SOER, SER, etc.)

A | Procedure change System/equipment hardware change
System/equipment operating characteristic Feedback (student, instructor, management,
change (flows, pressure, temperatures, etc.) assessment, or mspectlon results)

New or changed job position description Other: :
ThE ODeMm ;3 BLivée RIATEO TO RLATE RIGuiAEMEeA] o NS

cl‘)oe'ssrlgfﬁas’z‘ CAS MOMNINR 1~ RIPNCMENS AT weite AS CcAmily. Aore] on
R-p27 OPOApbrcrpn A Pitepanc. RM-A=-¥ L LoDt sAmprceR [

2. Will this need for training be evaluated by another process?

"'YES: Need IS being addressed via other processes such as Job and Task Analysxs maintenance. (Stop
Need Analysis) :

X | NO: Need IS NOT being addressed via other processes (contmue at questlon 3)

' ack§f ce)gillti:;f?%ai knowledg
rthroug ‘fgalgln

New/revnsed procedure or equ1pment Plant modlﬁcatlon

X New/revised regulatory requirement “Industry event’ a "
Inadequate training on tasks Change in job scope
Change in task skill or knowledge requlrements Unsatisfactory work control

Describe what is not known or cannot be done:

Confusmg work assignments :
Poor supervnsnon observation/follow-up on work in progress
Work assignments that are not challenging

Poor interpersonal relationships on job

Lack of acknowledgment of the worth of the work
Misconception of one's own abilities

"Rewarding" satisfactory performance by mcreasmg the work
Describe factors below:




JA-Analysis-210- 1303
_ Revision 0
Page 2 of 7

Dlstractlons on the job : Poor lighting

Lack of resources ' Poor equipment

Inadequate procedures Poor work planning by the orgamzatxon
Poorly defined work goals Unsatisfactory work control

Describe obstacles: “(If ONLY *Environimental obstaclés ae-marked,-Edntinue at question 9)

4. Will training raise level of personnel performance to the desired level; or enhance the safety and
reliability of plant operations; or help prevent errors based on lessons learned from operating
experience? .

Explain and continue at question 5:
YES/MAYBE P d
DR RO SR Explam and continug at, questlon S I I
[ yote $as. .__,NQ,V'.‘_‘ A S - AN J.. Vit b “'"iw R TR A ce o e IR
-.,-~<~; RN .4"1—;‘ : T - \- ;-."v"... g";—'-,-\q:«-: (AT .,»,n;-;_._w.e--. '\-.;. o Py
5. Are the consequences of performance deficiencies important?

K

YES: Threat to health and safety of plant personnel or general public. Personnel injury, fuel damage
or radioactive release may result. (continue at question 6)

YES: Plant availability affected by loss of system operability or'equipment down tlme Regulatory
violations or major equipment damage may result. (continue at question 6) _

YES Additional compensating actions are required to complete a task, prevent minor regulatory
infractions, or non-essential equipment failures. Inefficient use of materials or manpower may
result. (continue at question 6)

NO: No significant impact on plant operations. Performance does not 1mpact plant, pcrsonnel or
public. (continue at question 9)

Describe Consequences:

6.

What is the estlmated cost of actual/potentxal performance deﬁclency

The cost of continued performance deficiencies is the value the company places on the mistake if it has already

-happened or if it were to happen. These costs may be hard to quantify, but a realistic approximation is needed to
justify spending company resources. For example, if the incident did or could shut the plant down for 1 day, the
lost production and power replacement cost of approximately $1M per day plus repair costs, overtime for crews,

~ and other costs would need to be considered as the cost of the performance deficiency. If the training is
regulatory-driven, consider what the costs would be if the training was not done. For example, there might be -
regulatory fines, plant shutdowns, stop work actions, union walkouts, public relations problems to correct.
Describe the impact of not correcting the problem.

| Estimated cost of performance deficiency:

Describe:
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7. Which personnel and how many are impacted by this training need? (check all applicable boxes)
Licensed Opérator (RO, SRO):____- Non-Licensed Operator: ______
Shift Technical Advisor:____ Fuel Handler/SRO Limited: _____
Engineer: __ 'Chemisti'y technician:
Radiation technician: - New employee:
Electrical Maint. Technician: ______ Instrument Maint. technician:
Mechanical Maint. Technician:____ Other: __ ~
8. Perform Cost Analysié, using Excel method (page 4), or manual method (p je 5)
Return on Investment (ROI) is less than | Do not tram
] Return on Investment (ROI) is between 1 and 2 Training may be part of solution.
Return on Investment (ROI) is greater than 2 Training is the solution.
9.

TRA]NDJ G RECOMNIENDATION (check all appllcable boxes) .
' Tailgate /Just-In—Tlme Jm trammg
| Classroom
Simulator / Dynamic Learning Activity
| Lab ‘.
- Other:

Next Contiriuing-fl'raining session
Future Continuing Training session
| Next Initial Training class -

Describe: #egeoom I1 T MA,MIb IHANHo-T YL 1oy
Clérawé €,

T CORMOAN TR ) 1 TO L C SIS0 PLAN FIN Mmg C:)yﬂM/A-‘

BRI~ o.AJ opDCcm

- 10.

MAINIA A5 wolic A5 Zwirnac £fale TRAINIMG,

Non-Training Actions to consider (check the applicable boxes):

Change the procedure

Change work design or conditions _

Provide a job aid

improve incentives / consequences

Modify the equipment Improve tools -
Change job assignments .Conduct crew briefir ings
Improve feedback, coachmg, or supervnsory Other:

oversight :

None -

Describe:
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Part Two - Training Cost Analysxs Worksheet — Excel® Method

Design and Development (D&D) Costs:
Enter projected training time per student:
Enter D&D - to - Training Ratio:

Total D&D time:

Enter D&D personnel labor rate:

0.00

External Costs (entire training sequence);

(Complete items below or attach vendor proposal)

Visuals:

" Materials:|.

Consultants/Vendor Trainers:

Hardware:

Travel:

Refreshments:

dther: $ (Describe):

Im plerﬁ entation Costs:

Enter number of Classes:

- Enter number of instructors per class:

Enter ihstructor administration time/class:

Enter instructor labor rate:

Total D&D Costs:Ls

Total External Costs:Ls

Other: § (Describe):

Total Instructor Implementation Costs:{ § = . -

Enter number of students per class:

Enter average stqdent travelfiodging cost

'!'-vs. .. R P L L

Enter average student labor rate:|

R S YRR DUNCIR

. Other; $ (Describe):

[N

L LN

Evaluation Costs:

Total Student Implemetation Gosts:| $

Total Implementation Costs:

Enter number of evaluations plénned:

Enter time to conduct each evaluation:|

- Enter number.of evaiuatorslevaluatign:

Enter evaluator labor rate:

Total Evaluation Costs: L$

TOTAL COST OF TRAINING:

COST OF CONTINUED PER-FORMANC'E DEFICIENCY:

RETURN ON INVESTMENT (ROI):

#bwviol - | .



50.59 REVIEW COVERSHEET FORM LS-AA-104-1001

Revision 2
Page 1 of |
Station/Unit(s): TMI-1
Activity/Document Number; _ PC-20986 for 6610-PLN-~4200.01 . Revision Number: __0/ 24

Title: _Offsite Dose Calculation Manual

NOTE: For 50.59 Evaluations, information on this form wiil provide the basis for preparing the biennial summary report
submitted to the NRC in accordance with the requirements of 10 CFR 50.59(d)(2).

Description of Activity:
(Provide a brief, concise description of what the proposed activity involves.)

The ODCM is being updated to reflect revisions to the requirements for operability of the offgas ventilation radiation monitors.
Based on the NRC letter to Chris Crane dated 7-19-06 (see attached) confirming that revisions to the condenser vent system low
range noble gas monitors operability requirements are now governed by the TS requirements for ODCM revisions, AmerGen
does not consider these operability requirements as regulatory commitments in accordance with ASLB Order LBP-84-47. The
ODCM is also being changed to clarify a note for operability of RM-A-7 and references to the iodine sampler and radiation
monitors for RMA-4 and 6. REMP sample locations were also updated to reflect current locations and to use more accurate
distance and azimuth information acquired through GPS readings.

Reason for Activity:
.(Discuss why the proposed activity is being performed.)

The revised requirements were requested to bring TMI-1 more in line with current industry guidelines for primary to secondary
leakage. The note clarification was identified in IR 44097 during ILT training. The REMP location updates were a result of
Global Positioning System (GPS) readings taken during normal sample rounds, corrections from REMP reviews and the addition
of an alternate milk sampling farm and food products location in case one of the regular locations is not available. The
clarifications for RM-A-4 and RM-A-6 monitors came about as a result of reviews for ECR 06-00061.

Effect of Activity: ‘
(Dlscuss how the activity impacts plant operations, design bases, or safety analyses described in the UFSAR.)

The revised requirements for the condenser offgas monitoring are consistent with industry guidance provided in EPRI
documents for primary to secondary leakage. The note clarification and REMP sample location updates will have no impact on
radiological effluent control nor will they change any of the calculations for doses from pathways in the environment.

Summary of Conclusion for the Activity’s 50.59 Review: :

(Provide justification for the conclusion, including sufficient detail to recognize and understand the essential arguments leading
to the conclusion. Provide more than a simple statement that a 50.59 Screening, 50.59 Evaluation, or a License Amendment
Request, as applicable, is not required.)

The NRC letter to Chris Crane dated.7-19-06 states that once the operability requirements were relocated to the ODCM they
were bounded by ODCM change requirements. Per Technical Specification 6.14, ODCM changes do not require pre-NRC
"approval, but they do require submittal with the next annual Radiological Effiuents Report to the NRC, proper justification and
appropriate cross-disciplinary, RTR/SQR and PORC review.

'Attachments:

Attach all 50.59 Review forms completed, as appropriate. '

(NOTE: if both a Screening and Evaluation are completed, no Screemng No. is reqmred )
Forms Attached: (Check all that apply )}

X Applicability Review
50.59 Screening - 50.59 Screening No. - Rev.

50.59.Evaluation 50.59 Evaluation No. ' " Rev.

LS-AA-104-1001.FO1AA Rev 2
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UNITEDSTATES = -
NUCLEAR REGULATORY COMMISSION
WASHIMGTON, D.C. 20555-0001

July 11, 1_‘70é

Mr. Christopher M. Crane

President and Chief Executive Ofiicer
AmerGen Energy Company, LLC
4300 Winfield Road

Warrenville, IL 80555

SUBJECT  THREE MILE ISLAND NUCLEAR STATION, UNIT 1 - REQUEST TO REVISE
' CONDENSER VENT SYSTEM LOW RANGE NOBLE GAS MONITOR
OPERABILITY REQUIREMENT (TAC NO. MD2058)

Dear Mr. Crane:

By letter dated May 25, 2006 (Agencywide Documents Access and Management System
Accession Number MLOG1510356), AmerGen Energy Company (AmerGen) submitted a
request for Nuclear Regulatory Commission (NRC).approval of a proposed commitment
revision regarding the operability requirement for the condenser vent system low range noble
gas monitors specified in the Three Mile Island (TMI) Unit 1 offsite dose calculation manual

(ODCM). -

- AmerGen, in its request, stated that the current ODCM cperability requirements applicable to
the condenser vent system low range noble gas (condenser vent radiation) monitors fulfill a
regulatory commitment in accordance with NRC Atomic Safety and Licensing Board (ASLB)
Order LBP-84-47, dated October 31, 1984. Further, AmerGen stated that TMI Unit 1 Technical
Specification (TS) Amendment No. 103, dated December 21, 1984, specifically states that the
revised TS included in the amendment conformed with the condition imposed by the ASLB. :
TS 3.21.2 specified the allowed condenser vent radiation monitors outage time. TMI Unit 1 TS
Amendment No. 1987, dated October 2, 1885, relocated TS 3.21.2 requirements to the ODCM.

- In accordance with the AmerGen commitment management program, the proposed _
commitment change modifies the method of compliance specifically defined in the ASLB Orde
and, therefore, according to AmerGen's program, raquires NRC's prior approval. :

“ The NRC staff has reviewed AmerGen's submittal, its referenced documents, and TMI TS -
Section 8.14, "Offsite Dose Calculation Manual." Based on s review, the NRC staff
. determined that once Amendment No. 187 was issued, the sections that were relocated from
" the TS tothe ODCM are bounded by the requirements of TS Section 6, *Administrative
- Controls,” which govern technical review and controls of procedures and programs. TS Section
- 6.5.1.12 requires that AmerGen perform a 10 CFR 50.59 analysis to determine whether or not
NRC approval is required. !f it is determined that NRC approval is required, then AmerGen
:go&l:dngbn;g its request in the form of a license amendment request, pursuant to
0.0, 4 ,
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CV. Cfane . . ' -2-
This completes the NRC staff's activities with respect to TAC No. MD20S8.
Sincerely,
.Brooke D. Pools, Acting Chief
Plant Licensing Branch 1-2
Division of Operating Reactor Licensing
Office of Nuclear Reactor Regulation
Docket No. 50-288

cc: See next page
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Three Mile Island Nuclear Station, Unit 1
cc.

Site Vice President - Three Mile Isiand Nuclear
Station, Unit 1

AmerGen Energy Company, LLC

P. O. Box 480

Middietown, PA 17057

Senior Vice President - Nuclear Services
AmerGen Energy Company, LLC

4300 Winfield Road

Warrenville, IL 80555

Vice President - Operations, Mid-Atlantic
AmerGen Energy Company, LLC

200 Exelon Way, KSA 3-N

Kennett Square, PA 18348

Vice President - Licensing and Regulatory Affairs .

AmerGen Energy Company, LLC
4300 Winfield Road .
Warrenvilie, IL. 60665

Regional Administrator

Region |

© U.S. Nuclear Regulatory Commission
475 Allendale Road

King of Prussia, PA 19406

Chairman
Board of County Commissionera
of Dauphin County d
Dauphin County Courthouse
. Harrisburg, PA 17120 ~

Chalrman
.Board of Supervisars

of Londondernry Township
R.D. #1, Geyers Church Road
Middletown, PA 17057

Semor Resident lnapector (TMI-1)
U.S. Nuclear Regulatory Commission
P.0O. Box 219

ydwehwn PA 17057

P.B4-/85

Directar - Licensing and Regulatory Affairs
AmerGen Energy Company, LLC

200 Exelon Way, KSA 3-E

Kennett Square, PA 19348

Director

Bureau of Radlation Protectlon

Pennsylvania Department of
Environmental Protection

Rachel Carson State Office Building

P.O. Box 8489

"Harrisburg, PA 17105-8469

Plant Manager - Three Mile island Nuclear
Station, Unit 1

AmerGen Energy Company, LLC

P. Q. Box 480

Middletown, PA 17057

Regulatory Assurance Manager - Three Mile
island Nuclear Station, Unit 1

AmerGen Energy Company, LLC

P.O. Box 480 - _

Middistown, PA 17057

Ronatd Bellamy, Region 1
U.8. Nuclear Regulatory Commission
475 Allandale Road

~ King of Prussia, PA 15406
~ Michael A. Schoppman

Framatoms ANP

‘Suite 708

1911 North Ft, Myer Drive
Rosslyn, VA 22209

Vice President, Gensral Counsel and Secretary
AmerGen Energy Company, LLC _
2301 Market Street, $23-1

Philadelphia, PA 19101
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Three Mile Isiand Nuclear Station, Unit 1
ce

Dr. Judith Johnsrud '
National Energy Committee
Sierra Club -

433 Orlando Avenue

State Coilege, PA 16803

Eric Epstein

TMI Alert

4100 Hillsdale Road
Harrisburg, PA 17112

Correspondence Control Desk
AmerGen Energy Company, LLC
P.O. Box 180

Kennett Square, PA 19348

Manager Licensing - Three Mile Island Nuclear Station, Unit 1
. Exelon Generation Company, LLC

- 200 Exelon Way, KSA 3-E
Kenneft Square, PA 18348

Assistant General Counse!
AmerGen Energy Ccmpany. uc
200 Exelon Way

Kennett Square, PA 19348

TOTAL P.@S



50.59 APPLICABILITY REVIEW FORM

Activity/Document Number:_ PC-20986 for 6610-BLN-4200.0I

LS-AA-104-1002
Revision 2
- Page | of |

Revision Number: 0/ 24

Address the questions below for all aspects of the Activity If the answer is yes for any portion of the Activity, apply the identified
process(es) to that portion of the Activity. Note that it is not unusual to have more than one process apply to a given Actnvnty

See Section 4 of the Resource Manual (RM) for additional guidance.

I.|Does the proposed Activity involve a change: ,‘
1. Technical Specifications or Operating License (10CFR50.90)? X NO YES |See Section 4.2.1.1 of the RM
2. Conditions 6f License
Quality Assurance program (10CFRS50.54(a))? XNO __YES ‘ .
Security Plan (10CFR50.54(p))? _XNO __ YES |See Section 4.2.1.2 of the RM
"Emergency Plan (10CFR50.54(q))? _XNO __YES
3. Codes and Standards
"IST Program Plan (10CFR50.55a(1))? _XNO __YES .
ISI Program Plan (10CFR50.55a(g))? “XNo T yEs |See Section 4.2.1.3 of the RM
4. ECCS Acceptance Criteria (10CFR50.46)? X NO YES |See Section 4.2.1.4 of the RM
5. Specific Exemptions (10CFR50.12)? XNO' __ YES |See Section 4.2.1.5 of the RM
6. Radiation Protection Program (10CFR20)? X NO YES |See Section 4.2.1.6 of the RM
7. Fire Protection Program (applicable UFSAR or operating license N NO YES |See Section 4.2.1.7 of;he RM
.___condition)? —= — e
8. Programs controlied by the Operating License or the TechmcaJ .
‘Specifications (such as the ODCM). __NO _X YES |See Section 4.2.1.7 of the RM
9. Environmental Protection Program XNO __ YES |See Section 4.2.1.7 of the RM
10. “Other programs controlled by other regulations. X NO YES |See Section 4.2.1 of the RM
I1.|Does the proposed Activity involve maintenance which restores SSCs to
their original condition or involve a temporary alteration supporting : :
maintenance that will be in effect during at-power operations for 90 days or XNO __ YES |See Section 4.2.2 of the RM
less? '
I11.{Does the proposed Activity involve a change to the:
1. UFSAR (including documents incorporated by reference) that is :
excluded from the requirement to perform a 50.59 Review by NEI1 96-07|_X NO __ YES |See Section 4.2.3 of the RM
or NEI 98-037 )
2. Managerial or administrative procedures governing the conduct of : .
- facility operations (subject to the control of 10CFRS50, Appendix B) XNO _YES Se_e Section 4.2.4 of the RM
3. Procedures for performing maintenance activities (subject to 10 CFR 50, . . ,
Appendix B)? _XNO __ YES {(See Section 4.2.4 of the RM
4, ' Regulatory commitment not covered by another regulation based change .
process (see NEI 99-04)? X _NO _ YES |See Section 4.2.3/4.2.4 p_f the RM
IV.|Does the proposed Activity involve a change to the Independent Spent Fuel . :
- | Storage Installation (ISFSI) (subject to control by 10 CFR 72.48) [-XNO __YES |See Section 4.2.6 of the RM

Check one of the following:

If all aspects of the Activity are controlled by one or more of the above processes, then a 50.59 Screening is not requlred and
. the Activity may be implemented in accordance with its governing procedure. ’

If any portion of the Actlvnty is mot controlled by one or more of the above processes, then process a 50.59 Screemng for the

portion not covered by any of the above processes. The remaining pomon of the actlv1ty should be implemented in

accordance with its governing procedure.
LKWebtr g (%W}w
(Slgnature)

(Print name)

Slgnoff

50.59 Screener/50.59 Evaluator:
(Circle One)

/ _'[/(90

Date:.

LS-AA-104-1002.F01AA Rev 2




CY-AA-170-3100
Exel‘l)nm , _ Revision 0

Nuclear Page 1 of 5
ATTACHMENT 1
ODCM Change Summary Matrix
Page 1 of 1
Item (old) (new) ' Description of Change
No. | Rev.24 | Rev. 25
page page
No. | No.

1 23 23 Added reference to AmerGen letter to NRC dated May 26, 2006.

2 25 25 Changed the minimum operable channels for RMA-5 to 1.

3 26 26 Correct 5.b from samples to sampler to match NUREG 1301 wording.

4 28 28 Clarified wording for note on operability of RM-A-7 per IR 464097.

5 29 29 Rewrite action statement for new compensatory actions. _

6 112 112 Remove detail adjectives to describe radiation monitors. ECR 06-00061 removed
iodine monitors, but not samplers that are required for ODCM.

7 171-175 37 Update survey distances and azimuths based on GPS sitings peformed in 2006.

171 171 Delete air sampling stations B1-4 and Q4-1 that no longer exist and are not

required. .

9 174 174 Added milk farm F4-1 as an aiternate sampling location.

10 175 175 Added Red Hill farm as an altemate food products sampling location. Deleted
second control station which is not needed and no longer used.

| 1 176 176 . | Removed number for deleted station and reused for new station.

12 | 177 177 Removed number for deleted station and reused for new station. Corrected
duplicate number to correct number per Table 8.5.

13 178 178 Removed number for deleted station.

14

15

16

17

18




Station:

ODCM Revision No.___ 25 ‘. Determination No.

CY-AA-170-3100
Revision 0
Page 2 of 5

ATTACHMENT 2
ODCM Change Determination

Three Mile Island : - Page __1 of___4

I. Determination Questions (Check correct response)

1.

Does the ODCM change maintain the level of radioactive effluent control X_YES —_NO
required by 10CFR20.13017?

Explain: (provide sufficient information inclUding appropriate analyses

. justifying the ODCM change)

10 CFR 20.1301(a)(1) requires that each licensee conduct operations so
that the total effective dose equivalent to individual members of the public
from TMI operation does not exceed 100 mrem in one year. The revisions
to the condenser offgas monitor Operability requirements and changes to

- clarify notes/ descriptions and update REMP locations will not increase the

dose to the public or reduce TMI's ability to control or quantify condenser
offgas, Waste Gas Decay Tank or Aux/ Fuel Handling building ventilation
releases. The additional compensatory sampling for offgas ventilation
releases will enable quantification of noble gases via this release path.
Continuous particulate and iodine sampling requirements are not impacted
by this change. This change also brings TMI more in alignment with the
NRC's NUREG-1301, “Offsite Dose Calculation Manual Guidance:
Standard Radiological Effluent Controls for Pressurized Water Reactors”.

" Section 3.3.3.11 for Radioactive Gaseous Effluent monitoring of this guide

for Condenser Evacuation system requires 1 minimum operable noble gas

. activity monitor with grab samples every 12 hours if inoperable and restore

to operable within 30 days otherwise explain in next Radioactive Release
Report. Section 3.3.3.11 of NUREG 1301 also states that the shutdown

- provisions of controls 3.0.3 and 3.0.4 are not applicable.

The more stringent grab sample and operability requirements are not
required explicitly by Radiological Effiuent Controls regulations, but are a
result of industry guidance from EPRI for primary to secondary leakage.
TMI chooses to implement this guidance via the ODCM. -

Does the ODCM change maintain the level of radioactive effluent control 4 X_YES - _NO
required by 10CFR20.1302? A

Explain: (prdvide sufficient information including appropriate analyses -
justifying the ODCM change)

10 CFR 20.1302 requires licensees to perform appropriate surveys in
unrestricted areas and controlled areas to demanstrate compliance with
dose limits for individual members of the public. The ability to perform
surveys is not impacted by the changes due to the revised requirements or
bv the note/ description clarifications and undates to REMP sample
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locations. Effiuent concentration limits will not be impacted by these
changes. TMI will still control its effluent path to ensure dose to the public

is ALARA.

Does the ODCM change maintain the level of radioactive effluent control _X_YES
required by 4OCFR190'?

Explain: (provide sufﬁc:ent mformatlon including approprlate analyses
justifying the ODCM change)

40CFR 180 requires that the annual dose equivalent does not exceed 25
mrem to the whole bady, 75 mrem to the thyroid and 25 mrem to any other
organ of any member of the public-as a result of exposure to planned
discharges of radioactive materials to the environment from uranium fuel
cycle operations. The changes to the ODCM for the revised requirements
or for the note/ description clarifications and REMP location updates will
not increase discharges of radioactive materials nor will they negatively
impact TMI's ability to control or quantify radioactive releases to the .’
environment.

Does the ODCM change maintain the level of radioactive effluent control _X_YES
required by 10CFR50.36a?

Explain: (provide sufficient information including appropriate analyses
Justlfymg the ODCM change)

10CFR 50.36a requires that operating procedures be developed and
followed for the control of effluents and that the radioactive waste system
be maintained and used. It also specifies that each licensee shall submit a
report annually. that specifies the quantity of each of the prmcupal
radionuclides released to unrestricted areas in liquid and in gaseous
effluents during the previous 12 months. These requirements will keep
average annual releases of radioactive material in effluents and their
resultant committed effective dose equivalents (CEDE) at small
percentages of the dose limits. Operation of the rad waste system is not
affected by these changes. The operation of the plant releasing and
monitoring the effluents from the condenser offgas system will not be
‘negatively impacted by the revised operability requirements. Two radiation
monitors will remain installed and maintained on the offgas effluent. These
changes will only affect the actions taken if these monitors are out of

- service. The revised requirements, the note/ description clarifications and
REMP location updates wil not |mpact the annual reportlng of radiological
effluents to the NRC.

Does the ODCM change maintain the level of radioactive efﬂuent control _X_ 'YES
required by Appendux | to 10CFR507 .

Revision 0
Page 3 of 5

__NO

NO

NO
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Explain: (provide sufficient information including appropriate analyses
Justifying the ODCM change)

10CFR50 Appendix |,, Section II.A establishes the design objectives and
limiting conditions for operation to meet ALARA criteria such that the
calculated annual total quantity of all radioactive material above
background released to unrestricted areas will not result in an estimated
annual dose or dose commitment from liquid effluents in excess of 3
mrems to the total body or 10 mrems to any organ. For gaseous effluents
the estimated annual air dose can not exceed 10 mrems for gamma
-radiation and 20 mrems for beta radiation. Section Ill establishes that
implementation of Section Il be demonstrated by calculational procedures
based upon models and data such that the actual exposure of an individual
through appropriate pathways is unlikely to be substantially underestimated
and that the cumulative effect of all sources and pathways being influenced
by the plant be considered. Section IV provides guides on limiting
conditions for operation. The licensee shall establish appropriate
surveillance and monitoring programs for reporting of rad effluents data,
environmental monitoring data and resuiting radiation doses and changes
in the use of unrestricted areas surrounding the plant. If releases of
effluents result in exceeding one-half the annuai exposure there are
investigative and reporting reqwrements

The minor corrections to the azimuth and distance data for REMP locations
will not impact ODCM calculations or methodologies for evaluating doses
to individuals from principal pathways of exposure. The removal of two air
sample stations does not impact TMi's ability to meet ODCM requirements
from Table 8.1 to sample from 5 air sampling locations in Table 8.4. Table
8.4 still has two additional sample locations beyond the minimum of 5. -
The changes to actions for offgas radiation monitoring operability will also
not change any methods of sampling or calculation of radiological effluents
from this pathway. The note clarifying when releases from the waste gas
system may occur without the primary radiation monitor operable also will
not impact dose calculations from this release path. Changing the word
for the iodine sampler in Table 2.1-2 to match NUREG 1301 and deleting-
the adjectives for the Aux/ Fuel Handling ventilation radiation monitors
does not impact their ability to do iodine and particulate sampllng for
ODCM calcuiation requirements.
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6. Does the ODCM change maintain the accuracy or reliability of effluent, dose, _X_YES ——_NO
" or setpoint calculations? '

Explain: (provide sufficient information including appropriate analyses
justifying the ODCM change) .

The changes to the ODCM to change actions associated with the offgas
radiation monitor operability, the note/ description clarifications and the
REMP location updates will not impact dose calculations. Setpoint
calculations for the radiation monitors are unchanged by the change to the
required actions for the offgas radiation monitor. The accuracy and reliability
of the effluent monitoring is also not negatively impacted. Both existing
radiation monitors will be maintained. The alarm setpoints for the RM-A-4
and RM-A-6 gas monitors will not be impacted by the removal of their iodine
channels via ECR 08-00061.

7. Does the ODCM change mamtam the accuracy of radioactive effluent control-  _X_YES —_NO
required by the SAR? ‘

Explain: (provide sufficient information including appropriate analyses
justifying the ODCM change)

Chapter 11 of the UFSAR, speciﬁcally sections 11.2.4 and 11.4.3, were
reviewed to determine that these QDCM changes will not impact the
accuracy of radioactive effluent control required by the SAR. As stated
before the revision to actions required for the offgas radiation monitor
operability, the note/ description clarifications and REMP location changes
are not changing the release paths of effluents to the environment or any
ability to contral or calculate doses via these pathways.

0 all questions are answered YES then complete the ODCM Change Determination and implement the
Change per this procedure. :

NI, if any question is answered NO, then a change to the ODCM is not permitted

" IV. Signoffs: L o
Determination Preparer:- LK. Weber /M@/ Date:__ %’Z Z{[ 0@ '

(Printed Name) ~(Signature)

Reviewer: E W bnm-vekuL W Date: &£, (7-_{;2 ot

(Printed Name) : ~ (Signature)-
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U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555-0001

Three Mile island Nuclear Station, Unit 1
Facility Operating License No. DPR-50
NRC Docket No. 50-289

Subject: Request to Revise Condenser Vent System Low Range Noble Gas Monitor
Operability Requirement '

USNRC Atomic Safety and Licensing Board Order LBP-84-47, NRC Docket
No. 50-283-OLA (ASLBP Docket No. 83-491-04-0OLA), “Steam Generator
Repair,” dated October 31, 1984 (cited as 20 NRC 1405 (1984))

b
.

References:

2. TMI Unit 1 letter to NRC (H. D. Hukill to J. F. Stolz), Condenser Off-Gas
Monitor, dated November 19, 1984 _

3. TMI Unit 1 Technical Specification Amendment No. 103, Steam Generator
Tube Repairs and Return To Operation, dated December 21, 1984

4. PWR Primary-to-Secondary Leak Guidelines — Rev&su‘m 3, EPR|, Palo Alto,
CA: 2004, EPRI Document No. 1008219

5. NRC “Notice of Opportunity to Comment on Model Safety Evaluation on
. Technical Specification improvement to Modify Requirements Regarding The
Addition of LCO 3.4.[17] on Steam Generator Tube Integrity Using the
Consolidated Line Item Improvement Process,” (Federal Register notice 70
- FR 10298, dated March 2, 2005)

6. U.S.N.R.C. Letter, “Three Mile Island Nuclear Station, Unit 1 — Steam
- Generator Tube Kinetic Expansion Inspection and Repair Criteria (TAC .
MC7001)"P S. Tamto C. M Crane, November 8, 2005.

7. TMI Umt1 Techmcal Specification Amendment No. 197, dated
Oc’toberz 1995

This letter is an AmerGen Energy Company, LLC (AmerGen) request for NRC approval of a
proposed commitment revision regarding the operability requirement for the Condenser Vent
System Low Range Noble Gas Monitors specified in the existing TMI Unit 1 Offsite Dose
Calculation Manual (ODCM). The current ODCM operability requirement applicable to the
Condenser Vent System Low Range Noble Gas Monitors fulfills a regulatory commiitment in
accordance with the NRC Atomic Safety and Licensing Board Order LBP-84-47, dated
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1

October 31, 1984 (Reference 1), which authorized the return to service of the TMI Unit 1 steam -
generators with the kinetic expansion repair technique. In accordance with the AmerGen
commitment management program, which implements the commitment change guidance
specified in NEI 99-04, Rev. 0, “Guidelines for Managing NRC Commitment Changes,” dated
July 1999, the proposed commitment change modifies the method of compliance specifically
"defined in the Order (Reference 1), and therefore requires NRC prior approval.

The Condenser Vent System Low Range Noble Gas Activity Monitors provide data for
determination of steam generator primary-to-secondary leakage rate. The existing TMI Unit 1
ODCM requires a minimum of two (2) Low Range Noble Gas Activity Monitors (RM-A5Lo and a
suitable equivalent) to be operable when condenser vacuum is established, and allows
continued operation with one (1) monitor for up to 28 days. TMI Unit 1 currently utilizes
monitors RM-A5Lo and RM-A15. After 28 days, or if one operable monitor does not remain in
service or is not placed in service within 1 hour, plant shutdown is required in accordance with
TMI Unit 1 Technical Specification 3.0.1. The proposed commitment revision modifies the
minimum channels required to be operable from two (2) channels to one (1) channel, and will
allow continued plant operation for up to 14 days with both Condenser Vent System Low Range
Noble Gas Activity Monitors inoperable, provided sampling and analysis actions are
implemented. This proposed commitment change will eliminate outdated requirements, provide
a primary-to-secondary leakrate monitoring regimen consistent with PWR industry standards
and EPRI Guidelines as implemented by NEI 97-06, as well as prevent unnecessary piant
transients if both-monitors are temporarily out of service. Additionally, the proposed
compensatory actions are consistent with other operating plant requirements for steam
generator primary-to-secondary leakage monitoring. )

‘Backaround and Requirements of NRC ASLB Order LBP:84-47

The current TMI Unit 1 Operating License Condition 2.c.(8), “Repaired Steam Generators,”
requires a plant shutdown if primary-to-secondary leak rate exceeds 0.1 gpm above baseline
leakage. This license condition supported TMI Unit 1 restart with the kinetic expansion repairs
on the OTSG tubes. The NRC Atomic Safety and Licensing Board (ASLB) Initial Decision,
dated October 31, 1984, Section Il.A, regarding proceedings related to the TMI-1 kinetic .
expansion repairs to the OTSG tubes and the ability to detect a primary-to-secondary leak rate
of 0.1 gpm, as specified in the TMI-1 License Condition 2.c.(8), directed that redundancy be
supplied in the form of-a duplicate RM-A5 system or suitable equivalent of comparable
sensitivity and response time. The ASLB further directed that the Technical Specifications (TS)
be modified to permit plant operation for a maximum of 28 days with one of these duplicate
systems inoperable, and to require plant shutdown if both of these systems are inoperable. ‘As
an aiternative, the ASLB dnrected that the HM-A5 system must be operable at all times during
plant operation.

The resuiting NRC ASLB Order LBP-84-47 (Reference 1) authorized the USNRC Director of
Nuclear Reactor Regulation to issue to TMI Unit 1 an operating license amendment that revised
the Technical Specifications to recognize steam generator tube repair techniques other than
plugging, specifically the kinetic expansion tube repair technique. This authorization was
subject to conditions imposed by the Board in the Order, which specified: “A duplicate RM-A5
system or suitable equivalent of comparable sensitivity and response time for monitoring )
radioactive gas in the secondary system shall be installed. The Technical Specifications shall
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be modified to permit plant operation for a maximum of 28 days with one of these duplicate
systems inoperable, and to require plant shutdown if both of these systems are inoperable. As
an alternative to the installation of a dupllcate system, we direct that the RM-A5 system must be

operable at all times during plant operation.”

© TMI Unit 1 letter to the NRC (Heference 2), dated November 19, 1984, clarified that

TMI Unit 1 planned to provide a backup to RM-A5Lo using an existing portable monitor, RM-A13
having comparable sensitivity and response time to RM-A-5, and thus meeting the Order '
requirement of a suitable equivalent system which may be used for up to 28 days in the event
that RM-A5Lo is inoperable. This letter further identified that TMI Unit 1 TS 3.21.2 would be
changed to address the Board Order to implement the TS 28-day allowed outage time for RM-
AS and the plant shutdown action statement if both systems are moperable

The NRC issued TMI Umt 1 TS Amendment No. 103, dated December 21, 1984 (Reference 3),
which permitted the return of the steam generators to operation in response to TMI Unit 1
amendment request of May 9, 1983, and in accordance with the ASLB Order LBP-84-47, dated
October 31, 1984 (Reference 1). The NRC amendment specifically states that the revised TS
included in thls amendment incorporate the conditions imposed by the Board (identified above),
and that the revised TS included in the amendment conformed with the condition imposed by
the Board. The amendment also accepted the proposed alternative suitable equivalent system
(portable monitor RM-A13) to RM-A5Lo0, described above. The TS 3.21.2 requirement specified
an allowed radiation monitor outage time of 28 days and specified a plant shutdown action
statement in accordance with TS 3.0.1. TS 3.21.2 Bases specifically identified that the RM-A5
and suitable equivalent monitors provide data for determination of steam generator primary-to-
secondary leakage rate, and that the channel operability requirements were based on ASLB
Order dated October 31, 1984. The use of portable monitor RM-A13 was subsequently

. changed to permanently installed monitor RM-A-15 which contmues to meet the su1table

equ:valent criteria to this day..
\

These TS 3.21.2 requirements were subsequently relocated to the ODCM in TMI Unit 1 TS
Amendment No. 197, dated October 2, 1995 (Reference 7), which administratively relocated the
. TS Radiological Effluent Monitoring requirements to the ODCM in accordance with the guidance
contained in NRC Generic Letter 89-01 and NUREG-1430. The operability requirements and
-action statements applicable to RM-A5 and suitable equivalent monitors, as currently specified
in the TMI-1 ODCM, Table 2.1-2 and associated Bases, remained unchanged from the
reguirements added to the TMI Unit 1 TS 3.21.2 in Amendment No 103 in accordance with
Reference 1, described above. , ,

Proposed Alternative

Markups of the revised TMI Unit 1 ODCM text are prowded in Attachment 1 to illustrate
implementation of the proposed commitment revision regarding the operabmty requirement for
the Condenser Vent System Low Range Noble Gas Momtors The following is a summary of
the proposed ODCM text.

o ODCM Page 23, Bases Revised to add reference to the NRC SER approving the
proposed revisions to the channel operability requ:rements originally based on ASLB
* Order No. LBP-84-47.
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o ODCM Page 25, Table 2.1-2 — Revises Minimum Channels,bperabl'e requirement from
. two (2) channels to one (1) channel.

~ o« ODCM Page 29, Table 2.1-2, Action 32 — Revises the Action Statement to allow
continued plant operation for up to 14 days with both Condenser Vent System Low
Range Noble Gas Activity Monitors inoperable, provided grab samples are taken and
analyzed in accordance with the proposed specified minimum frequency requirements of
Table 1 of Action 32 in order to quantify primary-to-secondary leakrate. After 14 days, if -
one operable channel is not returned to service, within 1 hour the provisions of Technical

- Specification 3.0.1 apply, which would require that the plant be in hot standby within the

next 6 hours, hot shutdown within the following 6 hours, and cold shutdown within the
subsequent 24 hours. Action 32 is.also revised to state that any moperable channel(s)
should be restored to operability as rapidly as practlcal

Reason for Change Request

This proposed commitment change will eliminate outdated requirements, provide a primary-to-
secondary leakrate monitoring regimen consistent with PWR industry.standards and EPRI
Guidelines as implemented by NEI 97-06, as well as prevent unnecessary plant transients if
both monitors are temporarily out of service. Additionally, the proposed compensatory actions
are consistent with other operating pIant requnrements for steam generator primary-to-
secondary leakage monitoring. .

/

Justification of Progosed Change

in accordance with ASLB Order LBP-84-47 (Reference 1), the T™I Umt 1 Offsite Dose
‘Calculation Manual (ODCM), Table 2.1-2, “Radioactive Gaseous Process and Effluent
Monitoring Instrumentation,” Item 4.a, currently requires a minimum of two operable channels
on the Condenser Vent System Low Range Noble Gas Activity Monitor. * If one channel
becomes inoperable, the ODCM allows 28 days for the inoperable channel to be restored.
However, if no operable channels are in service, after one hour the provisions of Technical
Specification 3.0.1 apply. TM! Unit 1 Technical Specification 3.0.1 states that in the event a
Limiting Condition for Operation (LCQ) is not met, within one hour action shall be initiated to
place the unit in at least HOT STANDBY within the next 6 hours, and at least HOT SHUTDOWN
within the following 6 hours, and at least COLD SHUTDOWN within the subsequent 24 hours.
In summary, if both Condenser Vent System Low Range Noble Gas Activity Monitors are
inoperable, the plant must begin to shut down within 1 hour.

“The primary purpose of the TMI Unit 1 Condenser Vent System Low Range Noble Gas Activity
Monitors (RM-A-5 and RM-A-15) is to detect radioactive gases in the secondary system. The
amount of gas detected by the monitors is used to evaluate the plant's steam generator tube

~ leakage (i.e., to detect pnmary-to-secondary leakage and to quantity the pnmary-to-secondary

leakrate).

TMI Unit 1 plans to continue to use the two low range channels (RM-A5 and RM- -A15) in
accaordance with the ODCM, and to revise the minimum channels operable requirement from .
two (2) channels to one (1) channel. The proposed action statement also specifies that
inoperable Condenser Vent System Low Range Noble Gas Activity Monitor channels should be
~ restored to operability as soon as practical. TMI Unit 1 also proposes to modify the commitment
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implementation to require that if no operable Condenser Vent System Low Range Nobie Gas
Activity Monitor channel is in service, the plant may remain in service for up to 14 days if the -
specified sampling and analysis actions are implemented. The intent of this commitment
change is to eliminate outdated requirements, provide a primary-to-secondary leakrate
monitoring regimen consistent with PWR industry standards and EPRI Guidelines as
implemented by NEI 97-06, as well as prevent unnecessary plant transients if both radiation
monitors RM-A5 and RM-A15 are temporarily out of service. Additionally, the proposed
compensatory actions are consistent with other operatmg plant requirements for steam
generator primary-to-secondary leakage monitoring. It is expected that the revised commitment
requirements will be infrequently used, as the operating history of the RM-A-5 and -15 monitors
since the 1980’s has shown that the probability of their simultaneous failure is low. Additionally,
the sample lines to RM-A5 and RM-A15 have been modified to eliminate single point
vulnerabilities that resuited in both detectors being declared inoperable on March 10, 2006.

TMI Unit 1 proposes to implement the proposed commitment change by modifying the ODCM.
so that a sampling regimen consistent with the EPRI PWR Primary to Seconaary Leak
Guidelines (Reference 4) is implemented if no Condenser Vent System Low Range Noble Gas
Activity monitor is available. The current revision of the EPRI Guidelines provides the
suggested sampling regimen in Section 3.2.2, entitled “No Available Continuous Radiation
Monitor.” The following is a summary of the proposed TMI Unit 1 ODCM text consistent with the
above EPRI Guidelines:

Entry Requirement: There are no operable channels on the Condenser Vent System
Low Range Noble Gas Actlvrty Momtor ‘

: Hegunred Aetlons:

1. If there is no operable channel of the Condenser Vent System Low Range Noble
‘Gas Activity Monitor for a period of 14 days, within one hour action shall be
initiated to place the unit in at least HOT STANDBY within the next 6 hours, and at
least HOT SHUTDOWN within the following 6 hours, and at least COLD
SHUTDOWN wnthln the subsequent 24 hours. ‘ )

2. It the primary-to-secondary leakrate was unstable” or was indicating an increasing

- trend at the initial time when there was no operable channel of the Condenser Vent
System Low Range Noble Gas Activity Monitor, analyze grab samples of the
_reactor coolant system and Condenser OffGas once every 4 hours to provide an
indication of primary-to-secondary leakage, and subsequent sample frequency -
shall be in accordance with Table 1 based on the last sample result. Otherwise,

. analyze grab samples of the reactor coolant system and Condenser OffGas to

provide an indication of primary-to-secondary leakage at the minimum frequency
indicated in Table 1, below: _
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Table 1
Minimum Frequency of Grab Samples When
No Condenser Vent System Low Range Noble Gas Actlvny Monitor is Operable

Existing Total
Primary-to-Secandary Leak Rate A
(based on last monitor reading Frequency of Grab Samples
or sample result)
0to<5GPD Once per 24 hours
510 <30 GPD Once per 12 hours
30to < 75 GPD Once per 4 hours
75 GPD or greater : Place the unit in at least HOT

STANDBY within the next 6
hours, and at least HOT
SHUTDOWN within the following
6 hours, and at least COLD
SHUTDOWN within the
subseguent 24 hours.

*unstable is defined as > 10% increase during a 1 hour-period, as stated in the
EPRI Guidelines. _

3. Return a channel of the Condenser Vent System Low Range Noble Gas Actlvnty
Monitor to operability as rapidly as practical.

As described above, the proposed TMiI Unit 1 sampling regimen is as prescribed in the most
recent revision of the EPRI PWR. Primary to Secondary Leak Guidelines. These guidelines are
industry standards and are based on considerable operating experience at Pressurized Water
Reactors (PWRs) to ensure that the likelihood of propagation of steam generator tube flaws to
tube rupture is minimized. The Guidelines are used by numerous plants and have been cited in
the NRC's recent model safety evaluation for the Technical Specification improvements under
TSTF-449, Rev. 4 for steam generator tube integrity (Reference 5). The EPRI Guidelines’
discussion of the use of grab sampling when no radiation monitors are available for on-line
quantification of primary-to-secondary leakage is also discussed in the NRC Inspection Manual
for “Steam Generator Tube Primary-to-Secondary Leakage.” The proposed sampling and
analysis actions will be performed using existing plant equipment and procedures. No plant
modlflcatlons are needed to implement the specified actions. - .

The TMl Unit 1 steam generator upper tubesheet expansions were repaired by a kinetic
expansion process in the 1980's. At the time of these ASLB hearings, the PWR industry had
limited operating experience with steam generator tube expansion repairs. At the time the
repairs were “a new, large-scale application of the kinetic expansion process” and there was “no
* directly relevant experience” in the PWR industry (Reference 1, Page 1416). The additional
radiation manitor channel, and the requirement for plant shutdown after ane hour in the event
that no radiation monitor is available to monitor the plant's Condenser. Vent, were additional
conservative measures with which to assess the success of the kinetic expansion repairs.
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Since the early 1980’'s the PWR industry has obtained considerable experience with tube
expansion repairs, including several different types of expansion repair methods. In addition,
the TMI Unit 1 kinetic expansions have proven to be successful, leak-tight, and flaw-tolerant
repairs. The plant has operated approximately 17 Effective Full Power Years (EFPY) since the
kinetic expansions were installed. Since 1997, the maximum primary-to-secondary leakage .
experienced through the TMI Unit 1 steam generator tubes, including their kinetic expansion
joints, has typically been less than 1 gallon per day (GPD).

in addition to the fact that the kinetic expansions were an effective repair, a significant number
of kinetic expansion inspections have been performed to monitor their condition. Each (i.e.,
100%) of the plant's inservice kinetic expansions was examined with rotating coil eddy current
probes during the plant's last outage in the fall of 2005. These examinations were conducted in
accordance with the requirements of AmerGen ECR #02-01121, which was approved by the
NRC in Reference 6. More than 60,000 examinations of the plant's kinetic expansions have
been performed over the last four refueling outages. These examinations and the analyses of
the examination results have determined that significant active degradation in the kinetic
expansions’ required lengths is not occurring. In addition, the kinetic expansions are relatively
flaw-tolerant since: (1) the expansion area is captured within the steam generator upper -
tubesheets, and (2) the expansions are not subjected to bending loads or potential lcose part
impact. :

If the RM-A-5 and —15 radiation monitors are out of service, the proposed sampling regimen will
aliow evaluation of low Ievels of primary-to-secondary leakage. Other methods are available to
monitor the plant for sizeable primary-to-secondary leaks, including MakeUp Tank level
changes, Main Steam Line Radiation Monitors RM-G-26 and —-27, Reactor Coolant System
Pressurizer level changes, and Condenser Exhaust Hi-Range Radiation Monitor RM-A-5Hi.

There is no estimated risk increase under the plant's risk model associated with the loss of
RM-A-5 and RM-A-15 operability, as these monitors are not included as part of any

- assumptions made in the PRA model regarding Steam Generator Tube Rupture (SGTR) or
RCS Leak Rate detection. Steam generator tube ruptures are considered to be the full offset
rupture of one tube. For leaks of this size it is assumed that RM-G26 and RM-G27 as well as
RCS Pressure and OTSG Level and Feed Rates provide the necessary SGTR detection
needed to satisty the assumptions made by the PRA model. It shouid be noted that RM-G26
and RM-G27 are capable of some detection of OTSG Tube leakage smaller than what is-
assumed during a full offset rupture. In addition, particularly small break sizes or leaks that are
within the makeup capacity of the normal charging system and would therefore not result in an
automatic reactor trip, are not included in the initiating event categories of the plant's risk
models. For such-small leaks, the plant would be manually shutdown in a controlled fashion,
and cooled down and depressurized for repairs, regardless of the leak/break location in the
steam generator tubes. :

The proposed commitment change provides a limit on the maximum length of time (i.e., 14
days) during which the plant can remain at power without an operable Condenser Vent System
Low Range Noble Gas Activity monitor channel. The probability of a significant primary-to-
secondary leak event occurring during this short duration is low. TMI Unit 1 has not had a
significant primary-to-secondary leak event due to leakage from a kinetic expansion.
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Conclusion

The proposed commitment change makes no physical changes to the TMI-1 plant and does not
alter the TMI Unit 1 Technical Specification or License Condition maximum allowed primary-to-
secondary leak rates at which the plant is required to be shutdown. The intent of the proposed
commitment change is to eliminate outdated requirements, provide a primary-to-secondary
leakrate monitoring regimen consistent with PWR industry standards and EPRI Guidelines as
implemented by NEI 97-06, as well as prevent unnecessary piant transients if both monitors
RM-A5 and RM-A15 are temporarily out of service. Additionally, the proposed compensatory
actions are consistent with other operating plant requirements for steam generator primary-to-
secondary leakage monitoring, and following the methodology of the EPRI PWR Guidelines is
an acceptable, alternate method of monitoring the plant’s primary-to-secondary leakage. The
probability of both RM-A-5 and —15 channels becoming inoperable is low. The probability of a-
primary-to-secondary leak event occurring while both RM-A-5 and -15 channels are inoperable
is also low. Thus, nuclear safety and plant operatlons are not adversely affected by the

.vproposed commitment change

We request approval of the proposed commitment change by August 31, 2006, to allow tlmely
update of the affected ODCM requirements. ,

This submittal requests approval of a revision to an existing regulatory commitment, and no new

regulatory commitments are established by this submittal. If you have any questions or require
additional information, please contact David J. Distel at (610) 765- 5517

Respectiully,

Pamela B. Cowan
Director - Licensing and Regulatory Affairs
AmerGen Energy Company, LLC - -

Attachment: 1) TMI Unit 1 ODCM Proposed Markup Revisions

cc: S.J. Collins, Administrator, USNRC Region |
D. M. Kern, USNRC Senior Resident inspector, TMI Unit 1
F. E. Saba, USNRC Project Manager, TMI Unit 1 '
. D. Allard, Director, Bureau of Radiatron Protection — PA Departmentof Environmental
Resources :
Chairman, Board of County Commissioners of Dauphln County
Chairman, Board of Supervisors of Londonderry Township
File No. 06025
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Number
TMI - Unit 1 .
Radiological Controis' Procedure 6610-PLN-4200.01
Title . . Revision No.
Offsite Dose Calculation Manual (ODCM) ' 24
Table 2.1-2
2. If the inoperable gés 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 to
the Director, Office of Inspection and Enforcement within 30 days of declaring the
channel(s) inoperable. The report shall describe (a) the cause of the monitor inoperability,
{b) action being taken to restore the instrument to service, and (c) action to be taken to

prevent recurrence.

ACTION 31 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 collected with auxiliary

sampling equipment.

ACTION 32 lwnh the number of channels OPERABLE less than required by the Migimum Channelg’ OPERABLE

requsrement effluent releases via \hls pathway may contmue for up ko days, proviged that eme-
{0t 06 8 . days, -« if

ple ithin 1 houg,.._
the prowsions of Technical Specification 3.0.1 apply, as if this COntro wera a Fech Spec
L|m|tmg Condition for Operatlon .

ACTION 33  With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE
requirement, either restore the inoperable channel to OPERABLE status within 7 days, or prepare
and submit a special report within 30 days outlining the action(s) taken, the cause of the
inoperability, and plans and schedule for restoring the system to OPERABLE status.

Condenser Venl s-ysftm Low an e /l/oéfa &as Acﬁ'u."/} MonsFor ,,w/m[/e_
C‘Mﬂd; S'Avu/c[ Ac_ /‘esfmg.( 7‘0 O/Qf‘&ét/-fj as m/.l/ a5 ﬁf‘ﬂ.c‘f‘: g..(

grab samples are Faken and analyeed,
ZnsotT Attt NEXT FRGE
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If the primary-to-secondary leakrate was unstable” or wé\s indicating an increasing '
trend at the initial time when there was no operable channel of the Condenser Vent

System Low Range Noble Gas Activity Monitor, analyze grab samples of the
reactor coolant system and Condenser OffGas once every 4 hours to provide an
indication of primary-to-secondary leakage, and subsequent sample frequency
shall be in accordance with Table 1 based on the last sample result. Otherwise,
analyze grab samples of the reactor coolant system and Condenser OffGas to
provide an indication of primary-to-secondary leakage at the minimum frequency

indicated in Table 1, below:

Mnmm um Frequency of Grab Samples When
No Condenser Vent System Low Range Noble Gas Activity Monitor is Operable

Existing Total

or sample result)

Primary-to-Secondary Leak Rate
{based on last monifor reading

Frequency of Grab Samples

Once per 24 hours

Qto <5 GPD
5to <30 GPD Once per.12 hours
30to < 75 GPD Once per 4 hours

© 75 GPD or greater.

_Place the unit in at least HOT

4 ,STANDBY within the next 6 -

haurs, and at least HOT
SHUTDOWN within the following -
6 hours, and at least COLD
SHUTDOWN within the
subsequent 24 hours.

'

*unstable is defined as > 10% increase dunng a 1 hour period, as stated in the -

EPRI Guidelines.
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212 Radioactive Gaseous Process and Effluent Monitoring Instrumentation

CONTROL:

The radioactive gaseous process and effluent monitoring instrumentation channels shown
In Table 2.1-2 shall be OPERABLE with their alarm/trip setpoints set to ensure that the
timits of Control 2.2.2.1 are not exceeded. The alarm/trip setpoints of these channels
shall be determined in accardance with the OFFSITE DOSE CALCULATION MANUAL

(ODCM).
APPLICABILITY: As shown in Table 2.1-2.

ACTION:

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

b. With less than the minimum number of radioactive gaseous process or
effluent monitoring instrumentation channels OPERABLE, take the ACTION
shown in Table 2.1-2. Exert 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
tlmely manner.

BASES

-The radioactive gaseous effluent instrumentation i$ provided to monitor and control, as
applicable, the releases of radioactive materials in gaseous effluent during actual or
potential releases. The alarm/trip 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.

The low range condenser offgas noble gas activity monitors atse provide data for
determination of steam generator primary to secondary leakage rate. Channel operability

requirements are based on an ASLB Qrder No. LBP-84-47 dated October 31, 1984, and
. ascited in 20 NRC 1405 (198 as revised [7 NEC SEF n7ed ’9
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Revision 24
Table 2.1-2 (Contd)
Radioactive Gaseous Process and Effluent Monitoring Instrumentation
- MINIMUM ~
CHANNELS ‘ .
INSTRUMENT OPERABLE APPLICABILITY _ ACTION
4. Condenser Vent System
a. Low Range Noble Gas Activity Monitor (RM-A5Lo and g _ i . 32
Suitable Equivalent)
NOTE (1): For one of the channels, an operable channel 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 service within one t_lour. A suitable equivalent system shall include instrumentation with comparable sensitivity
and response time to the RM-AS5Lo monitoring channel. When the equivalent monitoring system is in service, indication will be continuously

available to the operator, either through indication-and alarm In the Control Room or through communication with a designated individual
continuously observing local indication.

25
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2.1.2 Radioactive Gaseoué Process and Effluent Monitoring Instrumentation

CONTROL:

The radioactive gaseous process and effluent monitoring instrumentation channels shown
in Table 2.1-2 shall be OPERABLE with their alarm/trip 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:

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

b. With less than the minimum number of radioactive gaseous process or
- effluent monitoring instrumentation channels OPERABLE, take the ACTION
shown.in Table 2.1-2. Exert 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.

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 alarm/trip setpoints for these instruments shall be calculated in
accardance 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.

The low range condenser offgas nobie gas activity monitors also pkcbvide data for
determination of steam generator primary to secondary leakage rate. Channel operability
requirements are based on-am? , o LBR-84-4/-dated-Oetobs 984..and
~35Cited in-20-NRE-HOSTIB o) famerGen Letfer #5928~00~-20YYT ¥
st to Revise. Comdenser Newt Qsds&em Low Qe'"ic’ Noble
- Gos Mowrvor W\M Q%ujt’e,me‘&‘\‘:' Quimela @-Couvam ‘o -
Ww-S.N.R.C., May X 2006 °
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. Revision 24
Table 2.1-2 (Coni'd)
Radioactive Gaseous Process and Effluent Monitoring Instrumentation
- MINIMUM
: CHANNELS
INSTRUMENT OPERABLE APPLICABILITY ACTION
4. Condenser Vent System )
: CAs
a.  Low Range Noble Gas Activity Monitor (RM-ASLo aRé— . 7 ## 32

NOTE11): For on®\f the charfels, an opergble chal
sysiem of being placed in }
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Revision 24
Table 2.1-2 (Cont'd)
Radioactive Gaseous Process and Effluent Monitoring Instrumentation
“MINIMUM
CHANNELS
INSTRUMENT | OPERABLE APPLICABILI ACTION
5. Auxiliary and Fuel Handling Building Ventilation System

a. Noble Gas Activity Monitor (RM-A8) or (RM-A4 and

RM-A6) . , 1 . 27
b. lodine Samplgg (RM-AB) or (RM-A4 and RM-AB) 1 * ' 31
c. Particulate Sampler (RM-A8) or (RM-A4 and RM-AB) 1 * 31
d. Effluent System Flow Rate Measuring Devices (FR-149 1 * 26

and FR-150)
e.  Sampler Flow Rate Monitor - 1 B 26

6. Fuel Handling Building ESF Air Treatment System

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

Equivalent) 1 bl . 27,33
b.  lodine Cartridge - - N/A® 31, 33
c. Particulate Filter N/A® ' 31,33
d.  Effluent System Flow (UR-1104A/B) 1 : e 26, 33
e. Sampler Flow Rate Monitor R o e 26, 33

NOTE 2: No instrumentation channel is provided. However, for determining operability, the equipment named must be installed and functional or the ACTION
applies.

26



Number
TMI - Unit 1 .
Radiological Controls-Procedure 6610-PLN-4200.01
Title . Revision No.
Offsite Dose Calculation Manual (ODCM) ' 24
Table 2.1-2

Table Notation

* At all times.
** During waste gas holdup system operation.
*** Operability is not required when discharges are positively controlled through the closure of

WDG-V47 and-where-Ri-AS{or-RM-Ad-and-RM | ov where RM-49
***  During Fuei Handling Building ESF Air Treatment System Operatlon FT-149 and £T-1SO are opevu.h( e
# Atall times during containment purging. and M-AF s copable ,6 a JFDmakg
#4# At ali times when condenser vacuum is established. fosuve of WOE -vyT,

##t During operation of the ventilation system.

ACTION 25 With the number of channels OPERABLE Iless than required by the Minimum Channels OPERABLE
. requirement, the contents of the tank may be released ta the environment provided that prior to
initiating the release:

1. At least two independent samples of the tank's contents are analyzed in accordance with
Table 3.2-2, Item A, and

2, At least two technically qualified members of the Unit staff lndependently verlfy the
release rate calculations and verify the discharge valve lineup.

3. The TMI Plant Manager shall approve each release.
Otherwise, suspend release of radicactive effiuent via this pathway.

ACTION 26,  With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE
' requirement, effluent releases via this pathway may continue provided the fiow rate is estimated at
least once per 4 hours.

ACTION 27 With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE
requirement, effluent releases via this pathway may continue provided grab samples are taken at
least once per 12 hours and the initial samples are analyzed for gross activity (gamma scan) within
24 hours after the channel has been declared inoperable. If RM-A9 is declared inoperable, see also
Technical Specification 3.5.1, Table 3-5.1, ltem C.3.f.

ACTION 30 1. * With the number of channels OPERABLE less than required by the Mlmrﬁum Channels
. ' OPERABLE requirement, a grab sample shall be collected and analyzed for the
inoperable gas channel(s) at least once per 24 hours. With both channels inoperable, a
grab sample shall be collacted and analyzed for the inoperable gas channel(s):
(a) ~ atleast once per 4 hours during degaési_ng operations.

(b) ©  atleast once per 24 hours during other operatiohs (e.g. Feed and Bleed). .
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" 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 to
the Director, Office of Inspection and Enforcement within 30 days of declaring the
channel(s) inoperable. The report shall describe (a) the cause of the monitor inoperability,
(b) action being taken to restore the instrument to service, and (c) action to be taken to

prevent recurrence.

ACTION 31 With the number of channels OPERABLE less than required by the Minimum Channeis OPERABLE
requirement, effluent releases via this pathway may continue provided that within four hours after
the channel has been declared inoperable, samples are continuously collected with auxiliary

~ sampling equipment.

ACTION 32 With the number of channels OPERABLE less than required by the imum Channelg OPERABLE
/j‘éﬁ requnrement effluent releases vaa thus pathway may contmue for up to days, provided that

After 3 days, & if
Y\M one OPERABLE channel MWS not plaesdsin servicaywithin 1 hougya-
the provisions of Technical Specification 3.0.1 apply, as if thls Contro were a Tech Spec

Limiting Condition for Operation.

ACTION 33 With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE
requirement, either restore the inoperable channel to OPERABLE status within 7 days, or prepare
and submit a special report within 30 days outlining the action(s) taken, the cause of the
inoperability, and plans and schedule for restaring the system to OPERABLE status.

ondenser Veal S ysTem Low Rq,njc Moble Gas Act 0-6 AMonsTor mo,nra.‘/e
Channels S‘Aou/ﬁ( A¢ /‘esf‘g/p_.( e olie/‘&ér/fj as nl-f:l/ as /f‘as?“:c.{

5raé smp/e.r m?‘am and ana./_-,&e/
| ZwSoeT Atom wWERT PAGE
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If the primary-to-secondary leakrate was unstable* or was indicating an increasing
trend at the initial time when there was no operable channel of the Condenser Vent
System Low Range Noble Gas Activity Monitor, analyze grab samples of the
reactor coolant system and Condenser OffGas once every 4 hours to provide an
indication of primary-to-secondary leakage, and subsequent sample frequency
shall be in accordance with Table 1 based on the last sample result. Otherwise,
analyze grab samples of the reactor coolant system and Condenser OffGas to -
provide an indication of primary-to-secondary leakage at the minimum frequency
indicated in Table 1, below: .

A Table 1
Minimum Frequency of Grab Samples When
No Condenser Vent System Low Range Noble Gas Activity Monitor is Operable

. Existing Total
Primary-to-Secondary Leak Rate .
(based on last manitor reading Frequency of Grab Samples

or sample result)

0to<5GPD : Once per 24 hours .

" 5to <30 GPD Once per 12 hours
30to < 75 GPD Once per 4 hiours .
75 GPD or greater . : .Place the unit in-at least HOT

STANDBY-within the next 6 -
hours, and at least HOT
SHUTDOWN within the following
6 hours, and at least COLD
SHUTDOWN within the
subsequent 24 hours.

- *unstable is defined as > 10% increase during a 1 hour period, as stated in the
EPRI Guidelines. : '
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TMI-1 Gaseous Effluent Release Points and Gaseous Radiation Monitor Data

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

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

RM-A4 is the partiedd Hoiodi : ous-radiation monitor for the TMI-1 Fuel
Handling Building Ventnlatlon (see Flgures 4.1 and 4.2). RM-AG is the-particulate;
eadisiodineand-gaseous radiation monitor for the TMI-1 Auxiliary Building Ventilation
(see Figures 4.1 and 4.2). High alarms on RM-A4 or RM-A6 noble gas channels will
initiate shutdown of the related building ventilation air supply system. These two radiation
monitors concurrently will satisfy requirements for the Station Vent release point in ptace

of RM-A8.

442 RM-A8 Station Ventilation Exhaust

RM-A8 is the particulate, radioiodine and gaseous radiation monitor for the TMI-1 Station
Ventilation (see Figures 4.1 and 4.2). This in plant effluent radiation monitor also has an
associated sampling panel with sampling lines located before the sampie filters. High
alarm on RM-A8 noble gas low channel will initiate shutdown of the Station Ventilation air
supply systems. (The Fuel Handling and Auxiliary Building Ventilation). This radiation
monitor satisfies requurements for the Station Vent release point in place of RM-A4 and
RM-AS.

4.4.3 RM-A5/RM-A15 Condenser Off Gas Exhaust

RM-AS5 is the gaseous radiation monitor for the TMI-1 Condenser Off Gas exhaust (see
Figures 4.1 and 4.4). RM-A15 is the back up gaseous radiation monitor for the TMI-1
Condenser Off Gas exhaust (see Figures 4.1 and 4.4). High alarms on RM-A5 low
channel or RM-A15 noble gas channels will initiate the MAP-5 Radioiodine Processor
Station. These two radiation monitors together satisfy requirements for the Condenser Off

Gas release point.

444 RM-A7 Waste Gas Decay Tank Exhaust

- RM-A7 is the gaseous radiation monitor for the TMI-1 Waste Gas Decay tanks (see
Figures 4.1 and 4.2). This in plant effluent radiation monitor also has an associated
sampiing panel. High alarm on RM-A7 noble gas channel will initiate shutdown of the
Waste Gas Decay Tank release in progress. This radlation monitor satisfies requirements
for batch gaseous releases to the Station Vent release point.

44.5 RM-AS 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 effluent radiation monitor
also has an associated sampling panel with sampling lines located before the sample
filters. High alarm on RM-AS noble gas low channel will initiate shutdown of the Reactar
Building Purge System. This radiation monitor satisfies requirements for the Reactor
Building Purge System release point.
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' TABLE 8.4 |

TMINS REMP Station Locations-Air Particulate and Air lodine

Station Code Distance (miles) 7 Azimuth (°) Map No.
T .—B14 08 28 60—
E1-2 0.4 85 47 2
F1-3 0.6 406 (2 70
G241 14 125 2@ 74
M2-1 1.3 263 25¢ 3
A3-1 28 2.1 358 3577 ‘ 4
H3-1 23 2. 1. - 458 L6 o 5
. =5 A — T 325 o+—r
Q15-1 13613 4 3p5- 309 8
TABLE 8.5

TMINS REMP Station Locations-Direct Radiation (TLD)

Station Code Distance (miles) Azimuth (°) Map No.
Al4 0.3 & 6 9
B1-1 06 25 10
B1-2 0.4 26023 11
C1-2 0.3 S54-§0 13
D1-1 0.2 2476 14
E1-2 0.4 ' - 95 9% 2
E1-4 02 - 98 91 16
F1-2 0.2 109- 1V2 17
G1-3 £3-0L 128-13° 18
‘H1-1 0.5 167 19
J1-1 0.8 184 176 21
J1-3 0.3 189 22
K1-4 0.2 208 209 24
L1-1 0.1 236236 ‘26
M1-1 0.1 : 249250 : 27
N1-3 0.1 27027y : 28
P1-1 0.4 2083-33 29
P1-2 82 0.\ 200 292 30
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TABLE 8.5

TMINS REMP Station Locations-Direct Radiation (TLD)

Station Code Distance (miles) Azimuth (°) Map No.
Q1-2 0.2 a+g- 321 31
R1-1 0.2 335 : 32
C2-1 (.5 prey ] 33
K2-1 . & 200 34
M2-1 1.3 253256 3
A3-1 26271 358357 4

- H3-1 23 2.2 189- 160 : 5
R3-1 2.6 338 3¢/ 35
B5-1 48 4.9 2819 36
C5-1 45 4.7 U3 37
E5-1 4~ .7 8+ B2 38
F5.1 47 107 (09 39
G5-1 48 131 40
H5-1 4.1 167458 . 41
J5-1 4.9 182~ 1 B - 42
K5-1 s 4.9 200 202 43
L5-1 4.1 228 44
M5-1 43 249 45
N5-1 45 5.0 268 46
P5.1 49 5.0 286 284 47
Q5-1 5.0 348 31 48
R5-1 4.9 339 49
D6-1 5.2 8506 50
E7-1 &8 0. T 86 98 51
Q9-1 8.5 38830 52
B10-1 34 .2 21 53
G10-1 _ 88 9%.71 127 12B 6
G15-1 14.4 24 126 ‘ 54
J15-1 126 180 (g3 7
Q15-1 135 13 | 305309 8
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TABLE 8.6
TMINS REMP Station Locations-Surface Water
Station Code Distance (miles) Azimuth (°) ' Map No.
J1-2 (R) 0.5 188 57 -
A3-2 (R) 25 2.7 38 356 59
Q9-1 (F) 8.5 38 310 52
Q9-1 (R) . 8.5 888~ 310 52
G15-2 (F) 13613.3 428- 1294 62
G15-3 (F) M8 1$.7 " 124 63
F15-1 (R) 12.6 ‘ 122 65
(R) = Raw Water
(F) = Finished Water
TABLE 8.7
TMINS REMP Station Locations-Aquatic Sediment
Station Code Distance (miles) Azimuth (°) Map No.
A1-3 ) 0.5 £ 359 ’ 67
G1-1 0.3 137 68
K1-3 03-0-2 282 2\ 69
J2-1 a5 N 48211 % - 58

J1-2 0.5 188 57
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TABLE 8.8

TMINS REMP Station Locations-Miik

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

D2-1 1.1 8z 72
E2-2 1.1 93-9¢, 73
G2-1 14 126126 74
P7-1 6.7 293 77
K15-3 s 4.4 205 78
- 2.2 x| ‘ G\
TABLE 8.9

TMINS REMP Station Locations-Fish

Station Code Station Location
IND Downstream of Station Discharge

BKG Upstream of Station Discharge
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TABLE 8.10
TMINS REMP Station Locations-Food Products »
Station Code Distance (miles) Azimuth (°) Map No.
D1-3 0.5 ' 65 79
E1-2 0.4 T e a 2
> F1-1 0.5 117 ' 80
Pt—— 105 46 —85-
B10-2 . o4 0.0 28 3f 55
H1-2_ 1.0 IS 6O
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MAP 8.1

THREE MILE ISLAND NUCLEAR STATION

LOCATIONS OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
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INTRODUCTION

The OFFSITE DOSE CALCULATION MANUAL (ODCM) is a supporting document of the Three Mile Island Nuclear
Station (TMI) Unit 1 and Unit 2 PDMS Technical Specifications and implements TM) radiological effluent contrals.
The ODCM contains the controls, bases, and surveillance requirements for liquid and gaseous radiological effluents.
In addition, the ODCM describes the methodology and parameters to be used in the calculafion of off-site doses due
tc 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 radiolegical environmentai monitorihg program
(REMP) and contains a list and graphical description of the specific sample locations used in the REMP.

The ODCM is maintained at the Three Mile Istand (TM) site for use as a reference guide and fraining document of
accepted methadologies and calculations. Changes in the calculation methods or parameters will be incorporated
‘into the ODCM to ensure the ODCM represents the present methadology in all applicable areas. Changes to the
ODCM will be implemented in accordance with the TMI-1 and TMi-2 PDMS Technical Specifications.

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

Revision 1 for calculation of off-site doses due to plant effluent releases. Simplifying assurmptions have been applied
in this manual where applicable to provide a mare workable document for lmplementatlon of the Radioiogical
Effluent Controls requirements.

TMI implements the TMI Radiological Effluent Controls Program and Regulatory Guide 1.21, Revisicn 1 (Annual
Radioactive Effluent Release Report) requirements by use of a computerized system used to determine TMI effluent
releases and to update cumulative effluent doses.
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1.0 DEFINITIONS 4

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

Reactor Operating Conditions

1114

116

Cold Shutdown

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

Specification 3.1.2.

Hot Shutdown

The reactor is in the hot shutdown condition when it is subcritical by at leaét one percent
delta k/k and Tavg is at-or greater than 525°F.

Reactor Critical
The reactor is critical when the neutron chain reaction is self-sustaining and Keff = 1.0.
Hot Standby

The reactor is in the hot standby condition when all of the following conditions exist:

a. Tavg is greater than 525°F

b. The reactor is critical .

c. indicated neutron power on the power range channels is less than two
percent of rated power. Rated power is defined in Technlcal Specification
Definition 1.1.

Power Operation

The reactor is in a power operating condition when the indicated neutron power-is above
two percent of rated power as indicated on the power range channels. Rated power is
defined in Technical Specification Definition 1.1.

Refueling Shutdown

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

Refueling Operation

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

15
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1.2

1.3

1.4

1.1.8 Refueling Interval

Time between normal refuelings of the reactor. This is defined as once per 24 months.

1.1.9 Startup

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

1110 Tave

Tave is defined as the arithmetic average of the coolant temperatures in the hot and cold
legs of the loop with the greater number of reactor coolant pumps operating, if such a
distinction of loops can be made.

1.1.11  Heatup - Cooldown Mode

The heatup-cooldown mode is the range of reactor coolant temperature g‘reater than
200°F and less than 525°F.

Operable

A system, subsystem, train, component or device shali be OPERABLE or have OPERABILITY when
it is capable of performing its specified function(s) and when all necessary attendant
instrumentation, controls, electrical power, cooling or seal water, lubrication or other auxiliary
equipment that are required for the system, subsystem, train, component, or device to perform its
{function(s) are also capable of performing their related support function(s). .

. Instrument Channel

An instrument channel is the combination of sensor, wires, amplifiers, and output devices which are
connected for the purpose of measuring the value of a process variable for the purpose of
observation, control, and/or protection. An instrument channe! may be either analog or digital.

Instrumentation Surveillance

1.4.1 Channel Test

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.

14.2 Channel Check

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 instrumentation channels measuring the same parameter.
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1.5

1.6

1.7

1.8

1.9

14.3 Source Check

A SOURCE CHECK shall be the qualitative assessment of channel response when the
channei 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 channe! 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 channef test.

Dose Equivalent -131

The DOSE EQUIVALENT-|-131 shall be that concentration of 1-131 (microcurie/gram) which alone
would produce the same thyroid dose as the quantity and isotopic mixture of i-131, [-132, 1-133,
1-134, and 1-135 actually prasent. The thyroid dose conversion factors used for this calculation shall
be those listed in Table 11l of TID 14844, “Calculation of Distance Factors for Power and Test
Reactor Sites". [Or in Table E-7 of NRC Regulatory Guide 1.109, Revision 1, October 1977.]

Offsite Dose Calculation Manual {(ODCM)

The OFFSITE DOSE CALCULATION MANUAL (ODCM) contains the methodology and parameters
used in the calculation of offsite doses resulting from radioactive gaseous and liquid effluent, in the
calculation of gaseous and liquid effluent monitoring Alarm/Trip Setpoints, and in the conduct of the -
Radiological Environmental Monitoring Program. The ODCM also contains (1) the Radiological
Effluent Controls, (2) the Radiological Environmental Monitoring Program and (3) descriptions of the
information that should be inciuded in the Annual Radiological Environmental Operating and Annual
Radioactive Effluent Release Reports.

Gaseous Radwaste Treatment

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

A Ventilation Exhaust 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 purpase of removing
iodine or particulates from the gaseous exhaust system prior to the release to the environment.
Engineered Safety Feature (ESF) atmospheric cleanup systems are not considered to be
VENTILATION EXHAUST TREATMENT SYSTEMS.

Purge - Purging -

PURGE or PURGING is the controi'led process of discharging air or gas from a confinement to
maintain temperature, pressure, hum(dlty, 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

1.11

1.12

1.13

1.14

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. . :

Member(s) of the Public

MEMBER OF THE PUBLIC means any individual except when that individual is receiving an
occupational dose. :

Site Boundaryv

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

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

Frequency Notation

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 allowable extension not to exceed 25% of the
surveillance interval. The 25% extension applies to all frequency intervals with the exception of "F."
No extension is allowed for intervals designated "F."

Occupational Dose .

OCCUPATIONAL DOSE means the dose received by an individual in the course of employment in
which the individual's assigned duties involve exposure to radiation or to radioactive material from
licensed and uniicensed sources of radiation, whether in the possession of the licensee or other
person. Occupational dose does not include doses received from background radiation, from any
medical administration the individual has received, from exposure to individuals administered
radioactive material and released under 10CFR3E.75, from voluntary participation in medical
research programs, or as a member of the public.
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Table 1-1 ‘_ '
Frequency Notation
Notation A Frequency
s " Shiftly (once per 12 hours)
D Daily (once per 24 hours)
w Weekly (once per 7 days)
M Monthly (once per 51 days)
Q Quarterly (once per 92 days)
S/A Semi-Annually {once per 184 days)

R Refueling Interval (once per 24 months)
P SV Prior to each reactor startup, if not done during the
previous 7 days

P : Completed prior to each release
N/A (NA) Not applicable
E Once per 18 months
F "~ Not to exceed 24 months -

Bases

Section 1.13 establishes the limit for which the specified time interval far Surveillance Requirements may be
extended. It permits an allowable extension of the normal surveillance interval to facilitate surveillance scheduling
and consideration of piant operating conditions that may not be suitable for conducting the surveillance; e.g.,
transient conditions or other ongoing surveillance ar maintenance activities. it also provides flexibility to
accommodate the iength of a fuel cycle for surveillances that are specified to be performed af least once each
REFUELING INTERVAL. [tis not intended 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, it is 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
judgment and the recognition that the most probable result of any particular surveillance being performed is the
verification of conformance with the Surveillance Requirements. This provision is sufficient to ensure that the
reliability ensured through surveillance activities is not significantly degraded beyond that obtained from the specified
surveillance interval.
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Tahle 2.1-1
Radioactive Liquid Effluent Instrumentation
| Minimum
Channeis -
Instrument Operable ACTION
1. Gross Radioactivity Monitors
Providing Automatic Termination
of Release
a. Unit 1 Liquid Radwaste Effluent 1 . 18
Line (RM-L6)
b. IWTS/IWFS Discharge Line (RM-L12) 1 20
2. Fiow Rate Measurement Devices
a. Unit 1 Liquid Radwaste Effluent 1 21
Line {(FT-84)
b. Station Effluent Discharge 1 21
(FT-148)
_ Table Notation

ACTION 18 With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE

requirement, effluent releases may continue, provided that prior to initiating a release:
1. At least two independent samples are analyzed in accordance with Surveillances
3.21.1.1and 3.2.1.1.2 and;
2. At least two technically qualified members of the Unit staff independently verify the
release rate calculations and verify the discharge vaive lineup.
K The TMI Plant Manager shall approve each release.
Otherwise, suspend release of radicactive effluents via this pathway.
; :

ACTION 20 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/ml, prior to initiating a release and at least once per 12 hours during
release.

ACTION 21 With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE

requirement, radicactive effluent releases via this pathway may continue, provided the flow rate is
estimated at least once per 4 hours during actual releases. Pump curves may be used to estimate
flow. - .
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2.0 - RADIOLOGICAL EFFLUENT CONTROLS AND BASES

2.1 Radioactive Effluent instrumentation

2.1.1

Radioactive Liquid Efftuent instrumentation

CONTROL:

The radioactive liquid effluent monitoring instrumentation channels shown in Table 2.1-1
shall be OPERABLE with their alarm/trip setpoints set to ensure that the limits of
Control 2,.2.1.1 are not exceeded. The alarm/trip setpoints of these channels shail be
determined in accordance with the OFFSITE DOSE CALCULATION MANUAL (ODCM).

APPLICABILITY: Atalltimes*

ACTION:

a. With a radioactive liquid effluent monitoring instrumentation channel alarm/trip
setpoint less conservative than required by the above control, immediately
suspend the release of radioactive liquid effluent monitored by the affected
channel or declare the channel inoperable.
b.With less than the minimum number of radioactive liquid effluent monitoring
instrumentation channeis OPERABLE, take the ACTION shown in
Table 2.1-1. Exert best efforts {o retum 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.

. For FT-84, and RM-L8, operability is not required when
discharges are positively cantrolled through the closure of
WDL-V257.

¢ For RM-L12 and associated IWTS/IWFS flaw interlocks,
operability is not required when discharges are positively
contralled through the closure of IW-V72, 75 and IW-V280, 281.

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

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

The radicactive liquid effluent instrumentation is provided to monitor and contral, as
applicable, the releases of radioactive materials in liquid effluent during actual or potential
releases. The alarm/firip 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 effluent concentrations of 10 CFR Part 20,
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21.2

Radioactive Gaseous Pracess and Effluent Monitoring Instrumentation
CONTROL:

The radioactive gaseous process and effluent monitoring instrumentation channels shown
in Tabie 2.1-2 shal} be OPERABLE with their alarm/trip 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
(CDCM). '

APPLICABILITY: As shown in Tabie 2.1-2.
ACTION:

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

b. With less than the minimum number of radicactive 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.

BASES

The radioactive gaseous effluent instrumentation is provided to monitor and control, as
applicable, the reieases of radioactive materials in gaseous effluent during actual or
potential releases. The alarm/irip setpoints for these instruments shail 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.

The low range condenser offgas noble gas activity monitors also provide data for
determination of steam generator primary to secondary leakage rate. Channet operability
requirements are based on an AmerGen letter #5928-06-20449, “Request to Revise
Condenser Vent System Low Range Noble Gas Monitar Operability Requirements”,
Pameta B. Cowan to U.S.N.R.C., May 25, 2006.
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Radioactive Gaseous Process and Effluent Monitoring instrumentation

INSTRUMENT
Waste Gas Holdup System
a. Noble Gas Activity Monitor (RM-A7)
b.

Waste Gas Holdup System Explosive Gas Monitoring System
a.

b.

Efﬂueht System Flow Rate Measuring Device (FT-123})

Hydrogen Monitor

Oxygen Monitor

Containment Purge Monitoring System

. b.

Noble Gas Activity Monitor (RM-A9)
lodine Sampler (RM-A9)
Particulate Sampler (RM-A9)

Effluent System Flow Rate Measuring Device
(FR-148A, FR-148B)

Sampler Flow Rate Monitor

Table 2.1-2

MINIMUM
CHANNELS
OPERABLE

24

APPLICABWITY

*k

® % I W W

6610-PLN-4200.01
Revision 25

ACTION

25

26

30

30

27
31
31
26

26



4.

Table 2.1-2 (Cont'd)

Radioactive Gaseous Process and Effluent Monitoring Instrumentation

INSTRUMENT

Condenser Vent System

a.

Low Range Nable Gas Activity Monitor (RM-A5Lo or
RM-A-15)

MINIMUM
CHANNELS ,
OPERABLE APPLICABILITY
1 ##

25

" 6610-PLN-4200.01

Revision 25

ACTION

32




6610-PLN-4200.01

Revision 25
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 (RM-A8) or (RM-A4 and

RM-AG) : 1 N 27
b. lodine Sampler (RM-A8) or (RM-A4 and RM-A6) 1 * 31
c. Particulate Sampler (RM-A8) or (RM-A4 and RM-AG) 1 * 31
d. Effluent System Flow Rate Measuring Devices (FR~149 1 * } 26

and FR-150) ’
e, Sampler Flow Rate Monitor ' 1 . * 26

6. Fuel Handling Building ESF Alr Treatment System

a. Noble Gas Activity Monitar (RM-A14 or Suitable : )

Equivalent) 1 bt 27,33
b.  lodine Cartridge | N/A® N 31,33
¢.  Particulate Filter ‘ N/A® e 31,33
d. Effluent System Flow (UR-1104A/B) . 1 ol 26, 33
e Sampler Flow Rate Monitor 1 ' bl 26, 33

NOTE 2: No instrumentation channel is provided. However, for determining operability, the equipment named must be installed and functional or the ACTION
applies.
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" Table 2.1-2 (Cont'd)

Radioactive Gaseous Process and Effluent Monitoring Instrumentation

MINIMUM
. CHANNELS ‘
INSTRUMENT . OPERABLE APPLICABILITY ACTION

7. Chemical Cleaning Building Véntilation System

2. Noble Gas Activity Monitor (ALC RM-I-18) 1@ e 27

b. lodine Sampler (ALC RM-1-18) . - 19 ™ | 31

c. Particulate Sampler (ALC RM-1-18) 1 ‘ | e ' 31
8. Waste Handlihg and Packaging Facility Ventilation System

a. Particulate Sampler (WHP-RIT-1) ' 1 HHE 31
9. Respirator and Laundry Maintenance Facility Ventilation

System |
a. Particulate Sampler (RLM-RM-1) - 1 Hy . 31 '
NOTE 3: Channel only required when liquid radwaste is moved or processed within the facility.
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ACTION 25

ACTION 26

ACTION 27

ACTION 30

i,

Tabie 2.1-2
Table Notation

At all fimes.

During waste gas holdup system operation.

Operability is not required when discharges are positively controlied through the closure of
WDG-V4T or where RM-A8, FT-149 and FT-150 are operable and RM-A8 is capable of automatic
closure of WDG-V47.

*=* During Fuel Handling Building ESF All’ Treatment System Operation.
# Atall times during containment purging.
# At all times when condenser vacuum is established.
#4t  During operation of the ventilation system.

With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE
requirement, the contents of the tank may be released to the environment provided that prior to
initiating the release:

1. At Ieast two independent samples of the tank’s contents are analyzed in accordance with
Table 3.2-2, ltem A, and

2. At least two technically qualified members of the Unit staff independently verify the
release rate calculations and verify the discharge valve lineup.

3. The TMI Plant Manager shall approve each release.

Otherwise, suspend release of radioactive effluent via this pathway.
With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE
requirement, effluent releases via this pathway may continue provided the fiow rate is estimated at
{east once per 4 hours. .
With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE

requirement, effluent releases via this pathway may continue provided grab samples are taken at
least once per 12 hours and the initial samples are analyzed for gross activity (gamma scan) within

24 hours after the channel has been declared inoperable. If RM-A9 is declared inoperabie, see also

Technical Specmcatton 3.5.1, Table 3-5.1, ltem C.3.f.

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

(a) at least once per 4 hours during degassing operations.
(b) at least once per 24 hours during other operations (e.g. Feed and Bieed).
2. If the inoperabie 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 to
the Director, Office of inspection and Enforcement within 30 days of declaring the
channel(s) inoperable. The report shall describe (a) the cause of the monitor inoperability,
{b) action being taken to restore the instrument to service, and {c) action to be taken to
-prevent recurrence. -
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ACTION 31

ACTION 32

ACTION 33

Table 2.1-2

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 collected with auxiliary
sampling equipment.

requirement, effluent releases via this pathway may continue for up to 14 days, provided that grab
samples are taken and analyzed.

if the primary-to-secondary leakrate was unstable* or was indicating an increasing trend at the initial

time when there was no operable channe] of the Condenser Vent System Low Range Noble Gas
Activity Monitor, analyze grab samples of the reactor coolant system and Condenser OffGas once
every 4 hours to provide an indication of primary-to-secondary leakage, and subsequent sample

frequency shall be in accordance with Table 1 based on the last sample resuit. Otherwise, analyze

grab sampies of the reactor coolant system and Condenser OffGas to provide an indication of
primary-to-secondary leakage at the minimum. frequency indicated in Table 1, below:

Table 1 ,
Minimum Frequency of Grab Samples When
No Condenser Vent System Low Range Noble Gas Activity Monitor is Operable

With the number of channels OPERABLE lesé than required by the Minimum Channels OPERABLE

Existing Total
Primary-to-Secondary Leak Rate
(based on last monitor reading
or sample result)

Frequency of Grab Samples

0to <5 GPD Once per 24 hours

510 <30 GPD : Once per 12 hours

30 to < 75 GPD Once per 4 hours

75 GPD or greater Place the unit in at least HOT STANDBY within the
next 6 hours, and at least HOT SHUTDOWN within
the following 6 hours, and at least COLD
SHUTDOWN within the subsequent 24 hours,

*Unstable is defined as > 10% increase during a 1 hour period, as stated in the EPRI Guidelines.

Condenser Vent System Low Range Noble Gas Activity Monitor inoperable channels should be
restored to operability as rapidly as practical.
After 14 days, if one OPERABLE channel is not returned to service, within 1 hour the

provisions of Technical Specification 3.0.1 apply, as if this Control ware a Tech Spec Ltmltmg

Condition for Operation.

requirement, either restore the inoperable channel to OPERABLE status within 7 days, or prepare
and submit a special report within 30 days outlining the action(s) taken, the cause of the
inoperability, and plans and schedule for restoring the system to OPERABLE status:

29
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2.2 Radioactive Effluent Controls

2.2.1 Liquid Effluent Controls

2211

2.2.1.2

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 noble gases. For dnssolved or
entrained noble gases, the concentration shall be limited to 3 x 10° uCilce
total activity.

APPLICABILITY: Atall times

ACTION:

With the concentration of radioactive material released from the unit to
unrestricted areas exceeding the above limits, immediately restore
concentrations within the above limits.

BASES

This control is provided to ensure that the concentration of radioactive
materials released in liquid waste effluent from the unit to unrestricted areas
will be less than ten times the concentration levels specified in 10 CFR Part
20.1001-20.2401, Appendix B, Table 2. This limitation provides additional
assurance that the levels of radioactive materials in bodies of water outside
the site will not result in exposures with (1) the Section 11.A design objectives
of Appendix |, 10 CFR Part 50, to a MEMBER OF THE PUBLIC and (2) the
limits of 10 CFR Part 20.1301 to the population. The concentration limit for
noble gases is based upon the assumption the Xe-135 is the controlling
radioisotope and its MPC in air (submersion) was converted to an equivalent
concentration 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 cr 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 body and to less than or equai 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 Report which idéntifies the cause(s) for exceeding the
limit(s) and defines the corrective actions to be taken to reduce
the releases of radioactive materials in liquid effluents during the
remainder of the current calendar quarter and during the
subsequent 3 calendar quarters so that the cumulative dose or .
dose commitment to any individual from such releases during
these four calendar quarters is within 3 mrem to the total body
and 10 mrem io any organ. This Special Report shall also
include (1) the result of radiological analyses of the drinking water
source, and (2) the radiclogical impact on finished drinking water
supplies with regard to the requirements of 40 CFR 141, Safe
Drinking Water Act.

BASES

This control and associated action is provided to implement the requirements
of Sections 1i.A, llLA, and IV.A of Appendix I, 10 CFR Part 50. The Control
implements the guides set forth in Section Il.A of Appendix I. 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 liquid effluents will be kept "as low as is
reasonably achievable". Also, for fresh water sites with drinking water
supplies which can be potentially affected by plant operations, there is
reasonable assurance that the operation of the facility will not result in
radionuclide concentrations in the finished drinking water that are in excess of
the requirements of 10 CFR 20. The dose calculations in the ODCM
implement The requirements in Section Ill.A. of Appendix | that conformance
with the guides of Appendix | is to be shown by calculational procedures
based on models and data such that the actual exposure of a MEMBER OF
THE PUBLIC through appropriate pathways is unlikely to be substantially
underestimated. The equations specified in the ODCM for calculating the
doses due to the actual release rates of radioactive materials in liquid
effluents are consistent with the methodology provided in Regulatory Guide
1.109, "Calculation of Annual Doses to Man from Routine Releases of
Reactor Effluents for the Purpose of Evaluating Compiliance with 10 CFR Part
50, Appendix |," Revision 1, October, 1977, and Regulatory Guide 1.113,
"Estimating Aquatic Dispersion of Effiuents from Accidental and Routine
Reactor Releases for the Purpose of Implementing Appendix {," April, 1877.
NUREG-0133 provides methods for dose caiculations consistent with
Regulatory Guides 1.109 and 1.113.
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2.2.1.3

Liquid Radwaste Treatrment System

'CONTROL:

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

APPLICABILITY: Atall times

ACTION;
a. With radicactive liquid waste being discharged without treatment
and in excess of the above limits, prepare and submit to the NRC

Region | Administrator within 30 days, a Special Report which

includes the following information;

1. Explanation of why liquid radwaste was being
discharged without treatment, identification of any
inoperable equipment or subsystems, and the reason
for inoperability,

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

3. A summary description of action(é) taken to prevent a
recurrence. :

BASES

The requirement that the appropriate portions of this system be used, when
specified, provides assurance that the releases of radioactive materials in
liquid effluents will be kept as jow 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 objective given

in Section 11.D of Appendix | to 10 CFR Part 50. The intent of Section 11.D. is
to reduce effluents to as low as is reasonably achievable in a cost effective
manner. This control satisfies this intent by establishing a dose limit which is
a small fraction (25%) of Section I.A of Appendix |, 10 CFR Part 50 dose
requirements. This margin, a factor of 4, constitutes a reasonable reduction.
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2214

Liquid Holdup Tanks

CONTROL

The quantity of radioactive material contained in each of the following tanks
shall be limited to less than or equal t¢ 10 curies, excluding tritium and
dissolved or entrained noble gases.

a. Qutside temporary tank

APPLICABILITY: Atall times.

- ACTION:

a. With the quantity of radioactive material in any of the above listed
tanks exceeding the above limit, immediately suspend all
additions of radioactive material to the tank and within 48 hours
reduce the tank contents to within the limit,

BASES

Restricting the quantity of radioactive material contained in the specified tanks
provides assurance that in the event of an uncontrolled release of the tanks'
contents, the resulting concentrations would be less than the {imits of 10 CFR
Part 20.1001-20-20.2401, Appendix B, Table 2, Column 2, at the nearest
potable water supply and the nearest surface water supply in an unrestricted
area.

222 Gaseous Effiuent Controls

2221

Gaseous Effluent Dose Rate
CONTROL: -

The dose rate due to radloac’nve materials released in gaseous effluent from
the site shall be limited to the foliowing:

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

b. For {-131, I-133, triﬁum 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 limit(s).
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2222

BASES

The control implements the requirement in Technical Specification (6.8.4.b(7).
This specification is provided to ensure that the dose from radicactive
materials in gaseous effiuents at and beyond the SITE BOUNDARY will be
within the annual dose limits of 10.CFR Part 20. The annual dose limits are
the doses associated with 10 times the concentrations of 10 CFR Part 20,
Appendix B, Table 2, Column 1. These limits provide reasonable assurance
that radioactive material discharged in gaseous effluents will not resuit in the
exposure of a MEMBER OF THE PUBLIC, either within or outside the SITE
BOUNDARY, to annual average concentrations exceeding the limits specified
in Appendix B, Table 2 of 10 CFR Part 20.1302. For MEMBERS QF THE
PUBLIC who may at times be within the SITE BOUNDARY, the occupancy of
the MEMBER OF THE PUBLIC will be sufficiently low to compensate for any
increase in the atmospheric diffusion factor above that for the exclusion area
boundary. The specified release rate limits restrict, at all times, the
corresponding gamma and beta dose rates above background to a MEMBER
OF THE PUBLIC at or beyond the SiTE BOUNDARY to less than or equal to -
500 mrem/year to the total body or to less than or equal fo 3000 mrem/year to
the skin. These release rate limits also restrict, at all times, the corresponding
thyroid dose rate above background to a child via the inhalation pathway to
less than or equal to 1500 mrem/year (NUREG 1301).

Gaseous Effluents Dose-Noble Gases .

CONTROL:

The air dose due to noble gases released in gaseous effluents 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 5 mrad for
gamma radiation and less than or equal to 10 mrad for beta
radiation 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 peta
_ radiation. :

APPLICABILITY: Atall times.
ACTION:

a. With the calculated air dose from radioactive noble gases in
gaseous effluents exceeding any of the above limits, prepare and
submit to the NRC Region 1 Administrator within 30 days, a
Special Report which identifies the cause(s) for exceading 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 campliance
with the above limits.
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2223

BASES

This control applies to the release of rad:oactwe materials in gaseous

. effluents from TMI-1.

This control and assaciated action is provided to implement the requirements
of Section 1.8, 1L A and IV.A of Appendix |, 10 CFR Part 50. The Control
implements the guides set forth in Section I1.B of Appendix I. The ACTION
statements provide the required operating fiexibility and at the same time .
implement the guides set forth in Section IV.A of Appendix ! to assure that the

‘releases of radioactive material in gaseous effluents will be kept "as low as is

reasonably achievable.” The Surveillance Requirements implement the
requirements in Section 1. A of Appendix | that conformance with the guides
of Appendix | be shown by calculational procedures based on modeis and
data such that the actual exposure of a MEMBER OF THE PUBLIC through
the appropriate pathways is unlikely to be substantially underestimated. The
dose calculation methodology and parameters established in the ODCM for
calculating the doses due to the actual release rates of radioactive noble
gases in gaseous effluents are consistent with the methodology provided in
Regulatory Guide 1.108, "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, October 1977 and Regulatory
Guide 1.111, "Methods for Estimating Atmospheric Transport and Dispersion
of Gaseous Effluents in Routine Releases from Light-Water Cooled
Reactors," Revision 1, July 1977. The ODCM equations provided for
determining the air doses at and beyond the SITE BOUNDARY are based

upon the historical average atmospheric conditions. NUREG-0133 provides
methods for dose calculations consistent with Regulatory Guides 1.109 and
1.111.

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

CONTROL:

The dose to a MEMBER OF THE PUBLIC from ledine-131, lodine-133,
Tritium, and ali radionuclides in particulate form with half lives greater than 8
days, 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 ta 7.5 mrem to
any organ and

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

. APPLICABILITY: At alltimes.
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ACTION:

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

" corrective actions to be taken to assure that subsequent releases will be in

compliance with the above limits.
BASES

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

This control and associated action is provided to implement the requirements
of Section I1.C, lll.A and IV.A of Appendix |, 10 CFR Part 50. The Controls
are the guides set forth in Section I1.C of Appendix I. The ACTION statement
provides the required operating flexibility and at the same time implements
the guides set forth in Section IV.A of Appendix ! to assure that the releases
of radioactive materials in gaseous effiuents will be kept "as low as is
reasonably achievable." The ODCM calculationai methods specified in the
surveillance requirements impiement 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 appropriate pathways is
unlikely to be substantially underestimated. The ODCM calculational
methodology and parameters for calculating the doses due to the actual
release rates of the subject materials are consistent with the methodalogy
provided in Regulatory Guide 1.109, "Calculation of Annual Doses to Man
from Routine Releases of Reactor Effluents for the Purpose of Evaluating
Compliance with 10 CFR Part 50, Appendix [," Revision 1, October, 1977 and
Regulatory Guide 1.111, "Methods for Estimating Atmaspheric Transport and
Dispersion of Gaseous Effluents in Routine Releases from

Light-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-131, icdine-133,
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
radionuclides, 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 consumpticn of the milk and
meat by man, and 4) deposition on the ground with subsequent exposure of
man.
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2224

Gaseous Radwaste Treatment System

CONTROL

The GASEOUS RADWASTE TREATMENT SYSTEM and the VENTILATION
EXHAUST TREATMENT SYSTEM shall be OPERABLE. The appropriate
portions of the GASEOUS RADWASTE TREATMENT SYSTEM shall be used
to reduce radioactive materials in the gaseous waste prior to their discharge
when the monthly projected gaseous effluent air doses due to untreated

" gaseous effluent releases from the unit would exceed 0.2 mrad for gamma

radiation and 0.4 mrad for beta radiation. The appropriate portions of the
VENTILATION EXHAUST TREATMENT SYSTEM shall be used to reduce
radicactive 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 mrem to any organ.

APPLICABILITY: At all fimes.

ACTION:

a. * With the GASEOUS RADWASTE TREATMENT SYSTEM and/or
the VENTILATION EXHAUST TREATMENT SYSTEM inaperable
for more than a month or with gaseous waste being discharged
without treatment and in excess of the above limits, prepare and -
submiit to the NRC Region | Administrator within 30 days, a
Special Report which includes the following information:

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

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

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

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 to the environment. The
appropriate portions of this system provide reasonable assurance that the
releases of radioactive materiais in gaseous effluents will be kept “as low as
is reasonably achievable." This control implements the requirements of 10
CFR Part 50.36a, General Design Criterion 60 of Appendix A to 10 CFR Part
50, and the design objectives given in Section I1.D of Appendix | o 10 CFR
Part 50. The specified limits governing the use of appropriate portions of the
systems were specified as a suitable fraction of the guide set forth in Sections
11.B and II.C of Appendix 1, 10 CFR Part 50, for gaseous effluents.
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2225

Explosive Gas Mixture
CONTROL

The concentration of oxygen in the Waste Gas Holdup System shall be )
limited to less 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;

Whenever the concentration of hydragen in the Waste Gas Holdup System is
greater than or equal to 4% by volume, and:

a. The concentration of oxygen in the Waste Gas Holdup System is
greater than 2% by volume, but less than 4% by volume, without
delay begin to reduce the oxygen concentration to within its limit.

b. - The concentration of oxygen in the Waste Gas Holdup System is
greater than or equal to 4% by volume, immediately suspend
additions of waste gas to the Waste Gas Holdup System and
without delay begin to reduce the oxygen concentration to within
its flimit.

BASES:

Based on experimental data (Reference 1), lower limits of flammability for
hydrogen is 5% and for oxygen is 5% by volume. Therefore, if the
concentration of either gas is kept below it lower limit, the other gas may be
present in higher amounts without the danger of an explosive mixture.
Maintaining the concentrations of hydrogen and oxygen such that an
explosive mixture does not occur in the waste gas holdup system provides
assurance that the release of radioactive materials will be controlled in
conformance with the requirements of General Design Criferion 60 of
Appendix A to 10 CFR §0.

REFERENCES

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

38




Number

TMI - Unit 1
Radiclogical Controls Procedure 6610-PLN-4200.01
Title Revision No.
Offsite Dose Calculation Manual (ODCM) ' 25

223

2226

Waste Gas Decay Tanks

CONTROL:

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

APPLICABILITY: At all times.

ACTION:

a. With the quantity of radioactive material in ény waste gas decay
tank exceeding the above fimit, immediately suspend all additions
of radioactive material to the tank and within 48 hours reduce the
tank contents to within the limit.

BASES

Restricting the quantity of radioactivity contained in each waste gas decay
tank provides assurance that in the event of an uncontrolled release of the
tanks contents, the resulting total body exposure to a MEMBER OF THE
PUBLIC at the nearest exclusion area boundary will not exceed 0.5 rem. This
is consistent with Standard Review Plan 15.7.1, "Waste Gas System Failure."

Total Radioactive Effluent 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 equai 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: Atall imes.
ACTION:

With the calculated dose from the release of radioactive materials in liquid or
gaseous effluents exceeding twice the limits of Controls 2.2.1.2.3, 2.2.1.2.b,
22.2.2.2a,222.20b,2.2.2.3.3, 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 Contral 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 to 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, including ali effluent pathways and direct radiation, for the
calendar year that includes the release(s) covered by this report. It shall also
describe levels of radiation and concentrations of radioactive material
involved, and the cause of the exposure levels or concentrations. If the
estimated dose(s) exceed the above limits, and if the release condition
resulting in violation of 40 CFR 190 has not already been corrected, the
Special Report shall include a request for a variance in accordance with the
provisions of 40 CFR 190. Submittal of the report is considered a timely
request, and a variance is granted uniil staff action on the request is
complete.

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 thyrcid, which shail be
limited to Jess than or equal to 75 mrem. For sites containing up to 4
reactors, it is highly unlikely that the resultant dose to a MEMBER OF THE
PUBLIC will exceed the dose limits of 40 CFR Part 190 if the individual
reactors remain within twice the dose design objectives of Appendix |, and if
direct radiation doses from the reactor units and outside storage tanks are
kept small. The Special Report will describe a course of action that should
result in the limitation of the annual dose to a MEMBER OF THE PUBLIC to
within the 40 CFR Part 190 limits. For the purposes of the Special Report, it
may be assumed that the dose commitment to the member of the public from
other uranium fuel cycle sources is negligible, with the exception that dose
contributions from other nuclear fuel cycle facilities at the same site or within
a radius of 8 km must be considered. If the dose to any member of the public
is estimated to exceed the requirements of 40 CFR Part 190, the Special
Report with a request for a variance (provided the release conditions resulting

- in violation of 40 CFR Part 190 have not already been corrected), in

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

. 20.2203(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 only
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

Controis 2.2.1.1 and 2.2.2.1. An individual is not considered a MEMBER OF
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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3.0 _ SURVEILLANCES
3.1 Radioactive Effluent Instrumentation
3.1.1 Radioactive Liquid Effluent Instrumentation
Surveillance 'Requirements
3.11.14 Each radioactive liquid effluent monitoring instrumentation channe! shall be

demonstrated OPERABLE by performance of the CHANNEL CHECK,
SOURCE CHECK, CHANNEL CALIBRATION, AND CHANNEL TEST
operations during the MODES and at the frequencies shown in Table 3.1-1.
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Table 3.1-1

Radioactive Liquid Effluent Monitoring Instrumentation Surveillance Requirements

CHANNEL
INSTRUMENT CHECK
Radioactivity Monitors Providing Alarm and Automatic
Isolation : .
a. Unit 1 Liquid Radwaste Effluents Line (RM-L-8)
b. IWTS/IWFS Discharge Line (RM-1-12) . D
_ Flow Rate Monitors
a. - Unit 1 Liquid Radwaste Effluent Line (FT-84) D(3)
b. Station Effluent Discharge (FT-1486) D(3)

42
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Table 3.1-1
Table Notation

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

1. Instrument indicates measured levels above the high alarm/trip setpoint. (Includes - circuit failure)
2. instrument indicates a down scale failure. (Alarm function only.) (Includes - circuit failure)
3. Instrument controls rhoved from the operate mode (Alarm function only).

The initial CHANNEL CALIBRATION for radioactivity measurement instrumentation shall be performed using
one or more of the reference standards certified by the National institute of Standards and Technology or
using standards that have been obtained from suppliers that participated in measurement assurance
activities with NIST. These standards should permit calibrating the system over its intended range of energy
and measurement range. For subsequent CHANNEL CALIBRATION, sources that have been related to the
initial calibration should be used. {Operating plants may substitute previously established calibration
pracedures for this requtrement)

CHANNEL CHECK shali conSISt of verifying indication of flow during periods of release. CHANNEL CHECK
shall be made at least once daily on any day on which continuous, periodic, or batch releases are made.
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312 Radioactive Gaseous Process and Effluent Monitoring instrumentation

Surveillance Requirements

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




Table 3.4-2

Radloactive Gaseous Process and Effluent Monitoring instrumentation Surveillance Requirements

INSTRUMENT
Waste Gas Holdup System
a, Noble Gas Activity Monitor (RM-A7)
b. Effluent System Flow Rate Measuring Device (FT-123)

Waste Gas Holdup System Explosive Gas Monitoring System
a. Hydrogen Monitar

b. Oxygen Monitor

Containment Purge Vent System

a. Noble Gas Activity Monitor (RM-A9)

b. lodine Sampler (RM-A9)

C. Particulate Sampler (RM-AS)

d. _ Effluent System Flow Rate Measuring Device (FR-148)
e Sampler Flow Rate Monitor

Condenser Vent System

a. Nable Gas Activity Monitor (RM-A5 and Suitable

Equivalent - See Table 2.1-2, ltem 4.2)

CHANNEL
CHECK

o

9 u T £ ©
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SOURCE CHANNEL CHANNEL
CHECK  CALIBRATION TEST APPLICABILITY
2] E(@) Q) Rk
N/A E Q Wik
N/A . Q4) e
N/A Q{s) W
P E(3) M(1) #
N/A NIA N/A #
N/A N/A NIA #
N/A E. Q #
N/A E N/A #
M E(3) Q(2) #H




Table 3.1-2

Radioactive Gaseous Process and Effluent Monitoring Instrumentation Surveillance Requirements

INSTRUMENT,

Auxiliary and Fuel Handling Building Ventilation System

a. Noble Gas Activity Monitor (RM-A8) or {(RM-A4 and
: RM-A6)
b. lodine Sampler (RM-A8) or (RM-A4 and RM-AB)
c. Particulate Sampler (RM-A8) or (RM-A4 and RM-AB)

d. System Effluent Flow Rate Measurement Devices
(FR-149 and FR-150). ' :

e Sampler Flow Rate Monitor

Fuel Handling Building ESF Air Treatment System

a.  Noble Gas Activity Monitor (RM-A14)
b. System Effluent Flow Rate (UR-1104 A/B)
c. Sampler Flow Rate Measurement Device

CHANNEL
CHECK

2
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SOURCE
CHECK

N/A
N/A
N/A

N/A

N/A
N/A

CHANNEL
CALIBRATION

E@3)

N/A
N/A

E

R(3)

CHANNEL
TEST
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APPLICABILITY

Q1)

N/A
N/A
Q

N/A

Q(2)
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Radioactive Gaseous Process and Effluent Monitoring Instrumentation Surveillance Requirements

INSTRUMENT
Chemical Cleaning Building Ventilation System
‘a. Noble Gas Activity Monitor (ALC RM-I-18)
b. lodine Sampler (ALC RM-H 8)
c. Pa;ticulate Sampler (ALC RM-(-18)
Waste Handling and Packaging Fac;ility Ventilation System
a. Particulate Sampler (WHP-RIT-1)
Respirator and Laundry Maintenance Ventilation System

a, Particulate Sampler (RLM-RM-1)

Table 3.1-2

CHANNEL ~SOURCE  CHANNEL
CHECK ~ CHECK  CALIBRATION
D M E(3)
w NIA N/A
w N/A N/A
D w SA
D w SA
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CHANNEL .

TEST APPL|CABILITY
Q(2) HHE
N/A HHE
N/A #E
W HH
W FHHE
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Table 3.1-2
Table Notation

* At all times.

= During waste gas holdup system operation.

bl Operability is not required when discharges are paositively controlled through the closure of
WDG-V47, and where RM-A8 (or RM-A4 and RM-A6), FT-149, and FT-150 are operable.

bl During Fuel Handling Building ESF Air Treatment System Operation.

“#  Atalltimes during containment purging.

## At all times when condenser vacuum is established.
##  During operation of the ventilation system.

The CHANNEL TEST shall also demonstrate that automatic isolation of this pathway for the Auxiliary and
Fuel Handling Building Ventilation System, the supply ventilation is isolated and conirol room alarm
annunciation occurs if the following condition exists:

1. Instrument indicates measured levels above the high alarm/trip setpeint (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).

The CHANNEL TEST shall also demanstrate that control room alarm annunciation occurs if any of the
following conditions exist: . )

1 Instrument indicates measured levels above the alarm setpoint. (includes circuit failure)
2 Instrument indicates a down scale failure (includes circuit failure).
3. Instrument controls moved from the operate mode.

The initial CHANNEL CALIBRATION for radioactivity measurement instrumentation shall be performed using
one or more of the reference standards certified by the National Institute of Standards and Technology or
using standards that have been obtained from suppliers that participate in measurement assurance activities
with NIST. These standards should permit calibrating the system over its intended range of energy and
measurement range. For subsequent CHANNEL CALIBRATION, sources that have been related to the
initial calibration should be used. (Operating plants may substitute previously establlshed calibration
procedures for this reguirement.) .

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

1. ~ One volume percent hydroéen, bé!ance nitrogen, and

2. Four volume peréent hydrogen, baiance nitrogen.

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

1. One volume percent oxygen, balance nitrogen, and

2. Four velume percent oxygen, balance nitrogen.
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3.2 Radiological Effluents
3.2.1 Liquid Effluents »
SURVEILLANCE REQUIREMENTS

3.2.1.1 Concentration

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

within the limits of Control 2.2.1.1.

3.2.1.1.2 Post-release analysis of samples composited from batch releases
shall be performed in accordance with Table 3.2-1. The results of
the previous post-release analysis shall be used with the
calculational methaods in the ODCM to assure that the
concentrations at the point of release were maintained within the

limits of Control 2.2.1.1.

3.2.1.1.3  The radioactivity concentration of liquids discharged from
continuous release points shall be determined by coliection and
analysis of samples in accordance with Table 3.2-1. The results
of the analysis shall be used with the calculational methods of the
ODCM to assure that the concentration at the point of release is
" maintained within the limits of Control 2.2.1.1.

3212  Dose Calculations

32121 Cumulative dose contributions from liquid effluents shall be
determined in accordance with the Offsite Dose Calculation
Manual (ODCM) at least once a month.

3.21.3 Liquid Waste Treatment

3.2.1.3.1 Doses due to liquid releases shall be projected at least once a

month, in accordance with the ODCM.

3214  Liquid Holdup Tanks

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

_ tank.
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Radioactive Liguid Wasite Sampling and Analysls Program

6610-PLN-4200.01
Revision 25

H H H 7 Lower Limit of
H Bampling 1 Minimum Analysis |- Type of Activity |  Detection (LLD)
Liquid Release Type ' I“requency ! Frequency ' ! Analysis ' {uCi/ml) (Nate a)

A1 Balch Waste Release Tanks (Note d) ' P ' P ' H-3 : 1x107

+ EachBatch Each Baich v Principal Gamma 5x10

h ! ! Emitters (Note f) !

1 ] ] ]

; ; i 1131 i 1x10°

: : : -

: ' ' Dissolvedand ! ix10*

i 1 1 Enfrained Gases 1

H H { (Gamma Emitters) ,

L 1 : (Note g) :

] ] 1 1

i P : Q i Grossalpha 1 1x107

i EachBatch | Composite (Noteb) | '

. ‘ ! 5r-89,5r-90 ! 5x10°

[} ) ] 1

i i , Fe-55 ' 1x10°
A2  Continuous Releases (Note e) i Continuous W ! Principal Gamma | 5x 107

! (Note c) ! Composite ' Emitters (Notef) !

' 1 (Note c) 1 '

: ' ;11131 v 1x10°

: , ' :

1 ] ) . i

| Grab Sample | M ! Dissolvedand ~ : 1x 107

M ; i Entrained Gases !

i i i (Gamma Emitters) :

; : i {Note g) :

1 Continuous P M i H-3 V1% 107

; (Note ¢) ; Composite ; .

' ' (Note c) ' Gross alpha v 1x107

+ Conlinuaus 1Q ! 5r-89, Sr-90 15X 107

+ {Note c) i+ Composite ' )

! ' (Note c) ! Fe-55 ' 1x10°

50



Number
TMI - Unit 1 .
Radiological Controls Procedure 6610-PLN-4200.01
Title Revision No.
Offsite Dose Calculation Manual (ODCM) 25
Table 3.2-1
Table Notation

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

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

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

signal.

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

4.66S
LLD = 5%
ExVx222x10° x Y x exp (~1At)

Where:

LLD is the "a priori” lower limit of detection as defined above (as microcurie per unit mass or

volume),

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

E is the counting efficiency (as counts per disintegration),
V is the sample size (in units of mass or volume),

2.22 x 10%is the ndmber of disintegrations per minute per mi'crdcurie, ’

Y is the fractional radiochemical yield (when applicable),

A is the radioactive decay constant for the particular radionuclide, and "
Atis the elapsed time between midpoint of sample collection and time of counting.
Typical values of E, V, Y and At shall be used in the c.alrculation.

It should be recognized that the LLD is defined as an “a pricri" (before the fact) limit representing the
capability of a measurement system and not as an "a posteriori" (aﬂer the fact) limit for a particular
measurement.

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

To be representative of the quantities and concentrations of radioactive materials in liquid effluent,
samples shall be collected continuously in proportion to the rate of flow of the effluent stream. Prior
to analyses, all samples taken for the composite shall be thoroughly mlxed in order for the
composite sample to be representative of the effluent release,
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Table 3.2-1

A batch release is the discharge of liquid wastes of a discrete volume. Prior fo sampling for
analyses, each batch shall be isolated, and be tharoughly 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-54, Fe-59, Co-58, Co-60, Zn-65, Mo-98, Cs-134, Cs-137, Ce-141, and Ce-144.
This list does not mean that only these nuclides are to be considered. - Other gamma peaks that are
identifiable, together with those of the above nuclides, shall aiso be analyzed and reported in the
Annual Radioactive Efﬂuent Release Report pursuant to TS 6.8.4.

' The gamma emitters for which the LLD specification applies exclusively are the following

radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, and Xe-135. This list does not mean that only. these
nuclides are to be considered. Other gamma peaks that are identifiable, together with those of the
above nucludes, shall also be analyzed and reported in the Annual Effluent Release Report pursuant
to T.S.6.9.4. o
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3.2.2 . Gaseous Effluents

SURVEILLANCE REQUIREMENTS

3.2.2.1

3222

3223

3224

3225

Dose Rates

3.22.1.1 The dose rate due to noble gases in gaseous effluents shall be
determined to be within the limits of Controi 2.2.2.1.a in
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 determined to be within the limits of
Control 2.2.2.1.b in accordance with methods and procedures of
the ODCM by obtaining representative samples and performing
analyses in accordance with the sampling and analysis program,
specified in Table 3.2-2.

Dose, Noble Gas

3.22.2.1 Cumulative dose contributions from noble gas effluents for the
current calendar quarter and current calendar year shall be
determined in accordance with the OFFSITE DOSE
CALCULATION MANUAL (ODCM) monthly.

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

3.223.1 Cumuiative dose contributions from lodine-131, lodine-133,

: Tritium, and radionuclides in particutate form with half lives
greater than 8 days for the current calendar quarter and current
calendar year shall be determined in accordance with the '
OFFSITE DOSE CALCULATION MANUAL (ODCM) monthly.

Gaseous Waste Treatment

3.22.4.1 Doses due to gaseous releases from the unit shall be projected
monthly in accordance with the ODCM.

Explosive Gas Miﬁ(ture

3.2.2.5.1 The concentrations of hydrogen and oxygen in the waste gas
holdup system shall be determined to be within the limits of
Contro! 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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Waste Gas Decay Tank |

3.22.6.1 The concentration of r}adioacﬁvity contained in the vent header
shall be determined weekly. If the concentration of the vent
header exceeds 10.7 Ci/ce, 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 8300 Ciltank.




Table 3.2-2

Radioactive Gaseous Waste Sampling and Analysis Program

6610-PLN-4200.01
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H v Minimum v . v Lower Limit of
' ' Sampling h Analysis 1 TypeofActivity | Delection (LLD)
Gaseous Release Type : F(ﬂuency ' Frequency : Analysis . uCifmi) {Note a)
s o s i i
H H P ! Principal Gamma | 4
Waste Gas ! Each Tank ! ! . ! 1x10
Decay Tank ' Grab Sample ! EachTank | Emitters (Noteg) !
Containment : P (Note b) : : H-3 : )
Purge 1 Each Purge Grab | P (N‘gﬁrb)eEaCh ' Principal Gamma | : ; 1134
' Sample ' 9 t _Emiiters (Note g) ¢
Auxifiary and i i ‘ H-3 E 5
Fuel Handling Building ! M (NOtSB:"(I), :3 Grab ! M E Principal Gamma ! : § }84‘
Air Treatment System ' P 1 +__Emitters (Note g) ‘
Fuel Handling Building i M(during System !  M(during | H-3 i
ESF Air Treaiment System ! Operation) ; System ! Principal Gamma ' 1x10°
: 1___GrebSample s Operation) , Emitters (Noteg) 1x10”
Condenser Vacuum . 5 | o . i H-3 ; -6
Pumps Exhaust ' E G'?agNg:;h)] o E (N o“tce h) E Ptincipal Gamma E ‘1| X 134
{Note h) 1 P 1 ) 1 Emitters (Note g) X
Chemical Cleaning Building Air Treatment System E M (Note I) E " E o Hl-é ! 1x 108
3 Grab Sample ' 1 finclpal wamma 1 ix10™*
' ] . Emitters (Note g)
Waste Handling and Packaging Facility : See Section | : See Section | '. See Section | : See Section |
Air Treatment System i of this table 1 ofthistable of this table t of this fable
Respirator and Laundry Maintenance Facility : See Section | : See Section | : See Section | : See Sebtion t
Air Treatment System : 1 of this table 1 ofthigtable 1 of this table ' of this fable
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Table 3,2-2
Radioactive Gaseous Waste Sampling and Analysis Program
. ‘ v Minimum | i Lower Limit of
; Sampling . Analysis y  TypeofActivity | - Detection {LLD)
Gaseous Release Type ' Frequency ' Frequency ' Analysis H {pCi/ml) (Note a)
I All Release Types as Listed Above in B,C,D,F, G, : Conlinuous ’ : W (Note d) : : 2
and H (During System Operation} ! (Note f) ! Charcoal ! -131 H 1x10
{Note i) ! ' Sample ' '
1 . ) +  Principal Gamma
: C‘(’,’\‘lg't‘:%“s Popoloted) S Eitiers (Note @) ! 1x 10"
! H : (-131, Others) |
: : Q : :
1 Continuous +  Composite 1 1 14
! (Note f) v Particulate Grass Alpha 4 1x10
i \__ Sample | :
: A : !
' Continuous «  Composite - 11
. (Note f) i Particulate | Sr-89, Sr-60 ' 1x10
: ' o Sample : : '
J. Condenser Vent Stack Continuous lodine : . VW (Note d) : '
Sampler (Note j) ' Cmg:‘: 2;15 ! Charcoal | 131 ' 1x 107
: : Sample :
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Table 3.2-2
Table Notation

The LLD is defined, for purpases of this surveillance, as the smallest concentration of radioactiveA

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

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

signal.

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

4.66 Sp
LLD = 6
ExVx222x10° xY x exp (<A At)

Where:

LLD is the "a priori" lower lxmlt of detection as defined above (as microcurie per unit mass or
volume), :

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

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

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

2.22 x 10% is the number of disintegratibns-per minute per microcurie,
Y is the fractiona} radiochemical yield (when applicable),

A i§ thé r'adioactive decay constant for the particular radionuclide, and

At is' the elapsed time between midpoint of sampie collecﬁon and time of counting.

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

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

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 unless (1) analysis
shows that the DOSE EQUIVALENT I-131 concentration in the primary coolant has not increased -
more than a factor of 3; and (2) the noble gas activity monitor shows that effluent activity has not
increased by more than a factor of 3.

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

Charcoal cartridges and particulate filters shall be changed at least once per 7 days and analyses
shall be completed within 48 hours after changing (or after removal from sampler).

l
Tritium grab samples shall be taken weekly from the spent fuel pool area whenever spent fuel is ln

the spent fuel poal. |
I

The ratio of the sample flow rate to the sampled stream ﬂow rate shall be known for the time period
covered by each dose or dose rate calculation made in accordance with Controls 2.2.2.1, 2.2.2.2,
and2.223. 2

The principal gamma emitters for which the LLD spec:ﬁcahon applies exclusively are the following
radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135 and Xe-138 for gaseous emissions and
Mn-54, Fe-59, Co-58, Co-60, Zn-85, Mo-99, Cs-137, Ce—141 and Ce-144 for particulate emissions.
This list does not mean that only these nuclides are to be considered. Other gamma peaks that are
identifiable, together with those of the above nuclides, shall also be analyzed and reported in the
Annual Radioactive Effluent Release Report pursuant to| TS 6.94.

Applicable only when condenser vacuum is established| Sampling and analysis shall also be
performed foliowing shutdown, startup, or a THERMAL POWER change exceeding 15 percent of
RATED THERMAL POWER within one hour unless (1) analy5|s shows that the DOSE :
EQUIVALENT {-131 concentration in the primary coolant has not increased more than a factor of 3;
and (2) the noble gas activity momtor shows that efﬂuent activity has not increased by more than a
factor of 3.

I

|
Gross Alpha, Sr-89, and Sr-90 analyses do not apply to. the Fuel Handllng Building ESF Air
Treatment System. '

If the Condenser Vent Stack Continuous lodine Sampler is unavailable, then alternate sampling
equipment will be placed in service within 48 hours or a lreport will be prepared and submitted within
30 days from the time the sampler is found or made inoperabie which identifies (a) the cause of the
inoperability, (b) the action taken to restore representative sampling capability, (c) the action taken
to prevent recurrence, and (d) quantification of the release via the pathway during the period and
comparison to the limits presctibed by Control 2.2.2.1_.b.‘

7
Applicable when liquid radwaste is moved or processed within the facility.

Applicable only when condenser vacuum is established)

lodine samples only required in the Chemical Cleaning Building when TMI-1 liquid radwaste is

|

B
stored or processed in the facility. l
- i
1
|
|
|
t
}
|
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323 Total Radioactive Effluents
3.2.31 Dbse Calculation

3.23.1.1  Cumulative annual dose contributions from liquid and gaseous
- effluents shall be determined in accordance with
Surveillances 3.2.1.2.1, 3.2.2.2.1, and 3.2.2.3.1, including direct
radiation contributions from the Unit and from outside storage
tanks, and in accordance with the methodology contained in the
ODCM.
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4.0 PART | REFERENCES

4.1 Title 10, Code of Federal Regulations, "Energy"

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

43 TMi-1 Technical Specifications, attached to Facility Ope‘rating License No. DPR-50

44 TMI-1 FSAR

60




TML - Unit 1
Radiological Controls Procedure

Number

6610-PLN-4200.01

Title

_ Offsite Dose Calculation Manual (ODCM)

Revision No.

25

PART i

TMI-2 RADIOLOGICAL EFFLUENT CONTROLS

61




Number
TMI - Unit 1 .
. Radiclagical Controls Procédure 6610-PLN-4200.01
Title | Revision No.
Offsite Dose Calculation Mandal {ODCM) | 25
PART Il !
Definitions

1.0 DEFINITIONS ' |
|
DEFINED TERMS

1.1 The DEFINED TERMS of this section appear in caprtallzed type and are applicable throughout Part
Il of the ODCM. |

|

I

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

PDMS

!

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

OPERABLE - OPERABILITY ' i
A

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

. system, subsystem, frain, component or device to perform its function(s), are also capable of
performing their related support function(s).

\
CHANNEL CALIBRATION , g
\

1.5 A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the channel output such that
it responds with necessary range and accuracy to known values of the parameter which the channel
monitors. The CHANNEL CALIBRATION shall sncompass the entire channel including the sensor
and alarm and/or trip functions, and shall include the CHANNEL FUNCTICNAL TEST. CHANNEL
CALIBRATION may be performed by any series of sequentlal overlappmg ar total channel steps
such that the entire channel is calibrated. i

CHANNEL CHECK i

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 derxved from independent instrument channels
measuring the same parameter.

\
l
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CHANNEL FUNCTIONAL TEST

1.7 A CHANNEL FUNCTIONAL TEST shall be:

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

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

OPERABILITY including alarm and/or trip functions.

SOURCE CHECK

1.8 A SOURCE CHECK shall be the qualitative assessment of channel response when the channel
' sensor is exposed 1o a radioactive source.

COMPOSITE SAMPLE

1.9 A COMPOSITE SAMPLE is a combination of individual samples obtained at regular intervals over a
time periad. Either the velume of each individual sample is propartional to the flow rate discharge at
the time of sampling or the number of equal volume sampiles is proportional to the fime pericd used
to produce the composite.

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

BATCH RELEASE

- 1,11 A BATCH RELEASE is the discharge of fluid waste of a discrete volume,

CONTINUQUS RELEASE

1.12 A CONTINUOUS RELEASE is the discharge of fluid waste of a non-discrete volume, e.g., from a
volume or system that has an input flow during the CONTINUOUS RELEASE.

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

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

FREQUENCY NOTATION

1.14  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 allowable extension not to exceed 25% of the
surveillance interval.
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TABLE 1.1 _ f
Frequency Notation 1
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 (Monthiy} At least once per 31 days.
Q (Quarterly)

SA (Semi-Annually)
A (Annually)

E

N.A.

P

64

(At least once per 92 days.

At least once per 184 days.

|At least once per 12 months.

|At least once per 18 months.

Not applicable.
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20  CONTROLS AND BASES '

2.1

2.01

2.02

203

Controls and ACTION requirements shall be appiicable during the conditions specified for

" each control. ) _

| 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, compietion of the
ACTION statement is not required.

In the event the Control and associated ACTION requirements cannot be satisfied
because of circumstances in excess of those addressed in the Contral, initiate appropriate
actions to rectify the problem to the extent possible under the circumstances, and submit
a special report to the Commission pursuant to TMI-2 PDMS Technical Specification
{Tech. Spec.) Section 6.8.2 within 30 days unless otherwise specified.

Radicactive Effluent Instrumentation

2.1.1

Radioactive Liquid Effluent Instrumentation

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

Radioactive Gaseous Process and Effluent Monitoring Insfrumentation

CONTROL:

The radioactive gaseous process and effluent monitoring instrumentation channels shown
in Table 2.1-2 shall be OPERABLE with their alarm/trip setpoints set to ensure that the

limits of Control 2.2.2.1 are not exceeded. The alarmitrip setpoints of these channels
shall be determined in accordance with the OFFSITE DOSE CALCULATION MANUAL

(ODCM).
APPLICABILITY: As shown in Tabie 2.1-2.

ACTION:

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

b. With less than the minimum number of radicactive gaseaus 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 matenals in gaseous effluent during actual or
potential releases. The alarm/irip setpomts 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 specnﬁed in 10 CFR 20.1301.

|
|
i
|
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Table 2.1-2

Radioactive Gaseous Process and Effluent Monitoring Instrumentation

MINIMUM
CHANNELS
INSTRUMENT BN OPERABLE APPLICABILITY ACTION
1. Containment Purge Monitoring System ‘
a. Noble Gas Activity Monitor (2ZHP-R-225) 1 NOTE 14 NOTE 2
b. Particulate Monitor (2HP-R-225) . 1 NOTE 1 NOTE 2
c. Effluent System Flow Rate Measuring Device (2AH-FR-5907 Point 1) 1 NOTE 1 NOTE 3
2, Station Ventilation System
a Noble Gas Activity Monitor (2HP-R-219) or (2HP-R-219A) 1 NOTE 1 NOTE 2
b. Partig:u!ale Monitor (2HP-R-218) or (2HP-R-219A) : g 1 . NOTE 1 | NOTE 2
¢ Effluent Syétem Flow Rate Monitaring Device (2AH-FR-5907 Point 6) 1 . NOTE 1 NOTE 3
NOTES:
1. During cperation of the monitored system.
2. With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE requirement, secure Reactor Building Purge if in
progress.
3. With flow rate monitoring instrumentation out of seMw, flow rates from the Auxiliary (2AH-FR-5907 Point 2), Fuel Handling (2AH-FR-5907 Point 4), Soiled

Exhaust System (2AH-FR-5907 Point 5), and Reactor Buildings (2AH-FR-5907 Point 1) may be summed individually. Under these conditions, the flow rate
monitoring device is considered operable. if the flow rates cannot be summed individually, they may be estimated using the maximum design flow for the
exhaust fans, and the reporting requirements of Control 2.1.2.b are applicable.
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22 Radioactive Effluent Controis

221 Liquid Effluent Controls

2211

2212

Liquid Effluent Concentration

CONTROL: I
!

The concentration of radioactive n*1ater|a| released at anytime from the unit to
unrestricted areas shall be hmlted!to ten times the concentrations specified in
10 CFR Part 20.1001-20.2401, A;?pendlx B, Table 2, Column 2.

APPLICABILITY: At all times

|
|
!
ACTION: |
With the concentration of radloactlve material released from the unit to
unrestricted areas exceeding the above limits, immediately restore
concentrations within the above Ilmlts

BASES : 5

This control is provided to ensure that the cancentration of radioactive
materials released in liquid waste effluent from the unit to unrestricted areas
will be less than ten times the concentration levels specified in 10 CFR Part
20.1001-20.2401, Appendix B, Table 2. These Controls permit flexibility
under unusuai conditions, which may temporarily result in higher than normal
releases, but still within ten times the concentrations, specified in 10 CFR 20.
It is expected that by using this ﬂeX|b|||ty under unusual conditions, and
exerting every effort to keep levels of radioactive material in liquid wastes as
low as practicable, the annual releases will not exceed a small fraction of the
annual average concentrations spec:f ied in 10 CFR 20. As a result, this
Control provides reasonable assurance that the resulting annual exposure to
an individual in off-site areas will not-exceed the design objectives of Section
Il.A of Appendix | to 10 CFR Part 50 which were established as requirements
for the cleanup of TMI-2 in the NRC s Statement of Policy of April 27, 1981.

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 equai to 1.5 hmm to
the total body and to ITass 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 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 Report which identifies the cause(s) for exceeding the
limit(s) and defines the corrective actions to be taken to reduce
the releases of radioactive materials in liquid effluents during the
remainder of the current calendar quarter and during the
subsequent 3 calendar quarters so that the cumulative dose or
dose commitment to any individual from such releases during
these four calendar quarters is within 3 mrem to the total body
and 10 mrem to any organ. This Special Report shall also
include (1) the result of radiological analyses of the drinking water
source, and (2) the radiclogical impact on finished drinking water
supplies with regard to the requirements of 40 CFR 141, Safe -
Drinking Water Act. :

BASES

This Control requires that the dose tc offsite personnel be limited to the
design objectives of Appendix | of 10 CFR Part 50. This will assure the dose
received by the public during PDMS is equivalent to or less than that from a
normal operating reactor. The limits also assure that the environmental
impacts are consistent with those assessed in NUREG-0683, the TMi-2
Programmatic Environmental impact Statement (PEIS). The ACTION
statements provide the required fiexibility under unusual conditicns 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 liquid effluents will be kept
"as low as is reasonably achievable". The dose calculations in the ODCM
implement the requirements in Section I{.A. of Appendix ! that conformance
with the guides of Appendix | is to be shown by calculational preccedures
based on models and data such that the actual exposure of a MEMBER OF
THE PUBLIC through appropriate pathways is uniikely to be substantially
underestimated. The equations specified in the GDCM for caiculating the
doses due to the actual release rates of radicactive materiais in liquid
effluents are consistent with the methodology provided in Regulatory Guide

' 1,108, "Calculation of Annual Doses to Man from Routine Releases of

Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR Part
50, Appendix |," Revision 1, October, 1977, and Regulatory Guide 1.113,
"Estimating Aquatic Dispersion of Effluents from Accidental and Routine
Reactor Releases for the Purpose of Implementing Appendix [," April, 1977.
NUREG-0133 provides methods for dose calculations consistent with
Regulatory Guides 1.109 and 1.113.
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2213

[
Liquid Radwaste Treatment Syst:em

|
CONTROL.: _ "

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

[

ACTION:
a. With radioactive liquid waste being discharged without treatment
and in excess of the above limits, prepare and submit to the NRC
Region | Administrator within 30 days a Special Report which
includes the followmg information:
1. Explanation of why liquid radwaste was being
‘ discharged without treatment, identification of any
inoperable equipment or subsystems, and the reason
for inoperability,
|
2. - Actlon(s) taken to restore the inoperable equipment
to OPERABLE status, and,
3.' A summgw description of action(s) taken to prevent a
recurrence.
BASES

The requirement that the appropnate portions of this system (shared with
TMI-1) be used, when specified, provides assurance that the releases of
radioactive materiais in liquid efﬂuents will be kept as low as is reasonably
achievable. This control 1mplements the requirements of 10 CFR Part
50.36a, General Desrgn Criterion 60 of Appendix A to 10 CFR Part 50 and the
design objective given in Section|Il.D of Appendix | to 10 CFR Part 50. The
intent of Section 11.D. is to reduce effluents to as low as is reasonably

-achievable in a cost effective manner. This contro! satisfies this intent by

establishing a dose limit which is Fa small fraction (25%) of Section !1.A of
Appendix I, 10 CFR Part 50 dose requirements. This margin, a factor of 4,
constitutes a reasonable reductlo[n

I
|
|
|'
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1222 Gaseous Effluent Controls

22241

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 mremfyr to the total
body and less than or equal to 3000 mrem/yr to the skin, and

b. For tritium and all radionuclides in particulate form with half lives
greater than 8 days: less than or equal to 1500 mrem/yr to any

organ.
APPLICABILITY: At all times.

ACTION:

With the release rate(s) exceeding the above limits, immediately decrease the

release rate to comply with the above limit(s).

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. At the same
time, these Controls permit flexibility under unusual conditions, which may .
temporarily result in higher than the design objective levels, but still within the
dose limits specified in 10 CFR 20 and within the design objectives of
Appendix | to 10 CFR 50. Itis expected that using this flexibility under
unusual conditions, and by exerting every effort to keep levels of radioactive
material in gaseous wastes as low as practicable, the annual releases will not
exceed a small fraction of the annual dose limits specified in 10 CFR 20 and
will not result in doses which exceed the design 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 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 COF THE PUBLIC

who may at

times be within the SITE BOUNDARY, the occupancy of the MEMBER OF
THE PUBLIC will be sufficiently low to compensate for any increase in the
atmospheric diffusion factor above that for the exclusion area boundary.

71

—————————— -4




li Number
TMI-Unit1 |
Radiological Controls Procedure 6610-PLN-4200.01
Titte ! Revision No.
Offsite Dose Calculation Manual (ODCM) 3 25

2222

The specified release rate limits restnct at all times, the corresponding
gamma and beta dose rates above background to a MEMBER OF THE
PUBLIC at or beyond the SITE BOUNDARY to less than or equal to 500
mrem/year to the total body or to Iess than or equal to 3000 mrem/year {o the
skin. The absence of iodine ensures that the corresponding thyroid dose rate
above background to a child via th'e inhalation pathway is less than or equal
to 1500 mrem/yr (NUREG 1301}, thus there is no need to specify dose rate
limits for these nuclides. ,
Gaseous Effluents Dose-Noble Garses

CONTROL: | ‘

The air dose due to noble gases released in gaseous effluents from the unit
to areas at and beyond the SITE BIOUNDARY shall be limited to the following:
|
a. During any calendar quarter: less than or equal to 5 mrad for
gamma radiation and less than or equal to 10 mrad for beta
radiation and, i '

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: At all times. :
ACTION: f

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

: ' l
BASES |

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

|
This control and associated actlonlls provided to implement the requirements
of Section 11.B, lll.A and IV.A of Appendix |, 10 CFR Part 50. The Control
implements the guides set forth in- Sectnon Il.B of Appendix . The ACTION

.statements provide flexibility under unusual conditions and at the same time

implement the guides set forth in Section IV.A of Appendix | to assure that the
releases of radioactive material in gaseous effluents will be kept “as low as is
reasonably achievable." The Surveillance Requirements implement the
requirements in Section lIl.A of Appendix | that conformance with the guides
of Appendix | be shown by calculatlonal procedures based on models and
data such that the-actual exposure of a MEMBER OF THE PUBLIC through
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the appropriate pathways is unlikely to be substantially underestimated. The
dose calculation methodology and parameters established in the ODCM for
calculating the doses due to the actual release rates of radioactive noble
gases in gaseous effluents are consistent with the methodology provided in
Regulatory Guide 1.108, "Calculation of Annual Doses to Man from Routine
Release of Reactor Effluents for the Purpose of Evaluating Compliance with
10 CFR Part 50, Appendix |," Revision 1, October 1977 and Regulatory
Guide 1.111, "Methods for Estimating Atmospheric Transport and Dispersion
of Gaseous Effluents in Routine Releases from Light-Water Cooled
Reactors,” Revision 1, July 1877. The ODCM equations provided for
determining the air doses at and beyond the SITE BOUNDARY are based
upon the historical average atmospheric conditions. NUREG-0133 provides
methods for dose calculations consistent with Regulatory Guides 1.109 and
1.111. '

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

The dose to a MEMBER OF THE PUBLIC from Tritium and all radionuclides
in particulate form with half lives greater than 8 days, in gaseous effluents

released from the unit to areas at and beyond the SITE BOUNDARY shall be
limited to the following_:

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

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

APPLICABILITY: At all times.
ACTION: '

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

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

This control and associated action is provided to implement the requirements
of Section I11.C, IIl.A and IV.A of Appendix |, 10 CFR Part 50. The Controls
are the guides set forth in Section Il.C of Appendix |. The ACTION statement
provides flexibility during unusuai conditions and at the same time implements
the guides set forth in Section IV.A of Appendix | to assure that the releases
of radioactive materials in gaseous effluents will be kept "as low as is
reasonably achievable." The ODCM calculational methods specified in the
surveillance requirements implement the requirements in Section IIL.A of
Appendix | that conformance with the guides of Appendix | be shown by
calcuiational procedures based on models and data such that the actual
exposure of a MEMBER OF THE PUBLIC through appropriate pathways is
unlikely to be substantially underestimated. The ODCM calcuiational
methodology and parameters for calculating the doses due to the actual
release rates of the subject materials 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 Evaiuating
Compliance with 10 CFR Part 50, Appendix I," Revision 1, October, 1877 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. These equations also

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

atmospheric conditions. The release rate controls for iodine-131, iodine-133,
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
radionuclides, 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. The absence of iodines at the site eliminates the need to specify dose
limits for these nuclides. ‘ ‘
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2224

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 mrem to any organ.

APPLICABILITY: Atall times.

ACTION:

a. With the VENTILATION EXHAUST TREATMENT SYSTEM
inoperable for more than a month or with gaseous waste being
discharged without treatment and in excess of the above limits,
prepare and submit to the NRC Region | Administrator within 30
days, a Special Report which includes the following information:

1. Identification of the ihoperable equipment or
- subsystems and the reason for inoperability,

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

3. A summai’y description of action(s) taken to prevent a
recurrence.

BASES

- The use of the VENTILATION EXHAUST TREATMENT SYSTEM ensures

that gaseous effluents are treated as appropriate prior to release to the
environment. The appropriate portions of this system provide reasonable
assurance that the releases of radioactive materials in gaseous effluents will
be kept "as low as is reasonably achievable." This control implements the
requirements of 10 CFR Part 50.38a, General Design Criterion 60 of
Appendix A to 10 CFR Part 50, and the design objectives given in Section {.D
of Appendix | to 10 CFR Part 50. The specified limits governing the use of
appropriate portions of the systems were specified as a suitable fraction of
the guide set forth in Sections |I.B and 11.C of Appendix |, 10 CFR Part 50, for
gaseous effluents. :
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2.2.3 Total Radioactive Effluent Controls
2.2.3.1 Total Dose
CONTROL;

The annual (calendar year) dose or dose commitment fo 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 argan except the thyroid, which shall be limited tc iess than or

equal to 75 mrem.
APPLICABILITY: Atall times.

ACTION:

With the calculated dose from the release of radioactive materials in liquid or
gaseous effluents exceeding twice the limits of Controls 2.2.1.2.a, 2.2.1.2.b,
22.224a,22.2.2b,2223.9, 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, 2 Special Report which defines the corrective
action to be taken to 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
10 CFR Part 20.2203(b), shall include an analysis which estimates the
radiation exposure (dose) to a MEMBER OF THE PUBLIC from uranium fuel
cycle sources, including all effluent pathways and direct radiation, for the
calendar year that includes the release(s) covered by this report. It shall also
describe levels of radiation and cancentrations 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 shall 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.
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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 radicactive effluents and direct radiation exceed
25 mrem to the total body or any organ, except the thyroid, which shail be
limited to less than or equal to 75 mrem. For sites containing up to 4
reactors, it is highly unlikely that the resultant dose to a MEMBER OF THE
PUBLIC will exceed the dose limits of 40 CFR Part 190 if the individual
reactors remain within twice the dose design objectives of Appendix |, and if
direct radiation doses from the reactor units and outside storage tanks are
kept small. The Special Report will describe a course of action that should
resuit in the limitation of the annual dose to a MEMBER OF THE PUBLIC to
within the 40 CFR Part 190 limits. For the purposes of the Special Report, it
may be assumed that the dose commitment to the member of the public from
other uranium fuel cycle sources is negligibie, with the exception that dose
contributions from other nuclear fuel cycle facilities at the same site or within
a radius of 8 km must be considered. If the dose to any member of the public
is esfimated to exceed the requirements of 40 CFR Part 180, the Special
Report with a request for a variance (provided the reiease conditions resulting
in viclation of 40 CFR Part 130 have not already been corrected), in
accordance with the provisions of 40 CFR Part 190.11 and 10 CFR Part
20.2203(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 only
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 OF
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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3.0 SURVEILLANCES
3.0.1 Surveillance Requirements shall be applicable during the conditions specified for
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.
3.02 Each Surveillance Requirement shall be performed within the specified time interval with a
‘ maximum allowable extension not to exceed 25% of the surveillance interval,
3.0.3 Failure to perform a Surveillance Requirement within the time interval specified in Section

3.1

3.0.2 shali constitute non-compliance with OPERABILITY requirements for a Control. - The
time limits of the ACTION. requirements are applicable at the time it is identified that a
Surveillance Requirement has not been performed. The ACTION requirements may be
delayed for up to 24 hours to permit completion of the surveillance when the allowable
outage time limits of the ACTION requirements are less than 24 hours. Surveillance
Requirements do not have to be performed on inoperable equipment.

Radioactive Effluent instrumentation

3.1.1

Radioactive Liquid Effluent Instrumentation
Surveillance Requirements

Radioactive Liquid Effuent Instrumentation is common between TMi-1 and TMi-2.
Surveillances for this instrumentation are specified in ODCM Part {, Surveillance 3.1.1.

Radioactive Gaseous Process and Effluent Monitoring Instrumentation

SURVEILLANCE REQUIREMENTS

3.1.21 Each radioactive gaseous process or effluent monitoring instrumentation
channel shall be demonstrated OPERABLE by performance of the CHANNEL

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

Radioactive Gaseous Process and Effluent Monitaring Instrumentation Surveillance Requirements

CHANNEL
CHANNEL CHANNEL FUNCTIONAL
INSTRUMENT CHECK CALIBRATION JEST APPLICABILITY
1. Containment Purge Monitoring System
a. Noble Gas Activity Monitor (2HP-R-~225) D E M NOTE 1
b. Particiilate Sampler (2HP-R-225) w N/A N/A NOTE 1
2. Station Ventilation Monitoring System
a Noble Gas Activity Monitor (2HP-R-219) and D E M NOTE 1
(2HP-R-219A)
b. Particulate Sampler (2HP-R-219) and (2HP-R-219A) w N/A NIA NOTE 1
 NOTES:
1. During operation of the monitored system.
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3.2 Radioactive Effluents

321 Liquid Effluents

SURVEILLANCE REQUIREMENTS

3211

3.21.2

3.2.1.3

Concentration

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

3.21.1.2 Analysis of samples composited from batch releases shall be
performed in accordance with Table 3.2-1. The results of the
analysis shall be used with the calculational methods in the
ODCM to assure that the concentrations at the point of release
were maintained within the limits of Control 2.2.1.1.

3.2.1.1.3 The radioactivity concentration of liquids discharged from
continuous release points shall be determined by collection and
analysis of samples in accordance with Table 3.2-1. The results
of the analysis shall be used with the calculational methods of the
ODCM to assure that the concentration at the point of release is
maintained within the limits of Control 2.2.1.1.

Dose Caiculations
3.21.2.1 Cumulative dose contributions from fiquid effiluents shali be

determined in accordance with the Offsite Dose Calculatlon
Manua! (ODCM) at least once a month.

‘Dose Projections

3.2.1.3.1 Doses due to liquid releases shall be projected ét_least once a
month, in accordance with the ODCM.
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TABLE 3.21
Radioactive Liguid Waste Sampling and Analysis (4, 5)

Liquid Releases

Sampling Frequency Type of Detectable
. Activity Analysis Concentration (3)

p individual Gamma 5E-7 uCi/mi (2)

Each Batch H-3 1E-5 uCi/mi

Q Gross Alpha ‘ 1E-7 uCiml
Quarterly Composite (1) Sr-90

5E-8 uCiimi

NOTES:

(1

2

&)

4)

&)

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

For certain mixtures of gamma'emitters, it may not be possible to measure radionuclides in concentrations
near this sensitivity limit when other nuclides are present in the sample in much greater concentrations.
Under these circumstances, it will be more appropriate to calculate the concentrations of such radionuclides
using measured ratios with those radionuclides which are routinely identified and measured.

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

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

Deviations from the sampling/analysis regime will be noted in the report specified in ODCM Part IV.
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Offsite Dose Calculation Manual (ODCM)
322 Gasebus Effiluents
SURVEILLANCE REQUIREMENTS

3.2.2.1 Dose Rates

3.22.1.1 The dose rate due to noble gases in gaseous effluents shall be
determined to be within the limits of Control 2.2.2.1.ain
accordance with the methods and procedures of the ODCM.

3.22.1.2 The dose rate of radioactive materials, other than nable gases, in

’ gaseous effluents shall be determined to be within the limits of
Control 2.2.2.1.b in accordance with methods and procedures of
the ODCM by obtaining representative samples and performing
analyses in accordance with the sampling and analysis program,

speciﬁed in Table 3.2-2.

3.222 Dose, Noble Gas

3.2.2.2.1 Cumulative dose contributions from noble gas effluents for the
current calendar quarter and current calendar year shall be
determined in accordance with the OFFSITE DOSE
CALCULATION MANUAL (ODCM) monthly.

3.2.23 Dose, Tritium and Radionuclides In Particulate Form

3.2.2.3.1 Cumulative dose contributions from Tritium and radionuclides in
particulate form with half lives greater than 8 days for the current
calendar quarter and current calendar year shall be determined in
accordance with the OFFSITE DOSE CALCULATION MANUAL

(ODCM) monthly.

3.224 Ventilation Exhaust Treatment

3.224.1 Doses due to gaseous releases from the unit shall be projected
monthly in accordance with the ODCM.
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| TABLE 3.2-2
Radioactive Gaseous Waste Sampling and Analysis (3)
: DETECTABLE
SAMPLE | SAMPLING TYPE 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 pCifcc (2)
Unit Exhaust Vent Release Paints M H-3 1E-6 uCilce
: Gas Individual .
Monthly Gamma Emitters 1E-4 uCilcc (2)
w {ndividual (b) .
Weekly Gamma Emitters 1E-10 pCifec (2)
M .
. Maonthly Sr-90 1E-11 pCilce
Particulates Composite _
M
Monthly  |Gross Alpha Emitters 1E-11 uCilcc
Composite '
iReactor Building Breather . sa Irér:;m C:??(rt?)a 1E-10 pCilee (2)
Particulates | gemi-Annually Sr-90 TE-11 pCilee
Gross Alpha Emitters 1E-11 pCilfec

N

The above detectability imits are based on technical feasibility and on the potential significance in the

environment of the quantities released. For some nuclides, lower detection limits may be readity achlevable
and when nuclides are measured below the stated limits, they should also be reported.

@)

For certain mixtures of gamma emitters, it may be possible to measure radionuclides at levels near their

sensitivity limits when other.nuclides are present in the sample at much higher ievels. Under these :
circumstances, it will be more appropriate to calculate the levels of such radionuclides using observed ratios
in the gaseous companent in the reactor coolant for those radionuclides which are measurable.

3)
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TABLE 3.2-2
Radioactive Gaseous Waste Sampling and Analysis Program
Table Notation
Thé 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):
4.
LLD = . 66 sp
ExVx222x10°xY x exp (A At)

Where

LLD is the iower limit of detection as defined above (as picocurie 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 transformation),

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

2.22 is the number of transformations per minute per picocurie,

Y is the fractional radiochemical vield (when applicable},

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

Atis the elapsed time between midpoint of sample collection and time of counting (fbr‘plant
effiuents, not environmental samples), '

The value of S, used in the calculation of the LLD for a détection system shall be based on the
actual observed variance of the background counting rate or of the counting rate of the blank
samples (as appropriate) rather than on an unverified theoretically predicted variance. In calcuiating

. the LLD for a radionuclide determined by gamma-ray spectrometry, the background shall include the

typical contributions of other radionuclides normally present in the samples. Typical values of E, V,
Y, and At shall be used in the calculation. The background count rate is calculated from the
background counts that are determined to be with £ one FWHM (Full-Width-at-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 3.2-2 ‘
b. The principal gamma emitters for which the LLD specification applieé exclusively are the following

radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141 and Ce-144 for
particulate emissions. This list does not mean that only these nuclides are to be detected and
reported. Other peaks which are measurable and identifiable, together with the above nuclides,
shall 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 reperted as being present at the LLD level
for that nuclide. The "less than" values shall not be used in the required dose calculations.
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3.23 Total Radioactive Effiuents
3.2.3.1 Dose Calculation

3.2.3.1.1  Cumulative annual dose contributions from liquid and gaseous
effluents shall be determined in accordance with Surveillances
3.2.1.2.1,3.22.2.1, 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.
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4.0 PART il REFERENCES

4.1

4.2

43

44

45

4.6

4.7

4.8

NUREG-0683, "Final Programmatic Environmental Impact Statement related to decontamination
and disposal of radioactive wastes resuiting 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 10, Code of Federal Regulations, "Energy”

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

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

October 1977

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

PDMS - SAR
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PART il

EFFLUENT DATA AND CALCULATIONAL METHODOLOGIES
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- 1.0 LIQuID EFFLUEN.T MONITORS

TM!I-1 and TMi-2 Ligquid 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 Liguid 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 momtors and flow measuring
devices are set in accordance with the following equation:

<C (eq 1.1)

where:
C = tentimes the efﬂueng concentration of 10 CFR 20 for the site, in AuCi/mJ.

¢ = the set point, in uCi/ml, of the liquid -effluent monitor measuring the radioactivity concentration
in the effiuent !ine prior to dilution and release. The set point is inversely proportional to the .
maximum volumestric flow of the effluent line and proportional to the minimal volumetric flow of
the dilution stream plus the effluent stream. The alert set point value is set to ensure that
advance warning occurs prior to exceeding any limits. The high alarm set point value is such
that if it were exceeded, it would result in concentrations exceeding ten times the 10 CFR 20
concentrations for the unrestricted area.

f= flowset pomt as measured at the radiation momtor location, in volume per unit time, but in the
same units as F below.

F = flow rate of dilution water measured prior to the rejease point, in volume per unit time.

“The set point concentration is reduced such that concentration contributions from multiple release

points would not combine to exceed ten times 10 CFR 20 concentrations. The set point
concentration is converted to set point scale units using appropriate radiation monitor calibration
factors.

This section of the ODCM is implemented by the Radiation Monitor System Set Points procedure
and, for baich releases, the Releasing Radioactive Liquid Waste procedure.
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1.2

TM! Liguid Effluent Release Points and Liguid Radiation Monitor Data

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

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

1.2.1 RM-L6

RM-L6 is an off-line system, monitoring radioactive batch discharges from the TMI-1 liquid
radwaste system (see Figure 1.1). These batch releases are sampled and analyzed per
site procedures prior to release. The release rate is based on releasing one of two Waste
Evaporator Condensate Storage Tanks (WECST) at a flow which will add iess than 10%,
of ten times the 10 CFR 2D concentrations [20% for H-3] te radionuclide concentrations in
the unrestricted area, including conservative default values for Sr-89, Sr-80, and Fe-55.

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

Two Dilution Factors (DF) are calculated to ultimately calculate the batch release flow
rate. These two DF's are calculated to insure each radionuclide released to the
unrestricted area is less than 10 percent of ten times the 10CFR20 radionuclide
concentrations, (20% for H-3), and to ensure each liquid batch release boron
concentration to the river will not exceed 0.7 ppm.
The maximum release flow rate is then calculated by dividing the most restrictive (largest)
DF into 80 percent of the current dilution flow rate of the Mechanical Draft Cooling Tower
(MDCT). This conservative flow rate is then muitiplied by 0.9 for the allowable flow rate,
. Calculation of the 10CFR20 concentration DF:

DF, = X, (SA)) + (10% [20% for H-3] of ten times the 10CFR20 concentration)

SA= Specific Activity of each identified radionuclide
. Calculation 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 fiow rate used is the current flow ra{e at the site. The minimum dilution fiow

rate is 5000 gpm per the TMI-1 FSAR. This ensures this batch release will meet the
following equation.

Z(CYX;) *+ (Cuaf2Xp) 5 0.1, (eq 1.2)
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where: Ci= diluted concentration of the i radionuclide, other than H-3 '

1.3

1.2.2

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 nCi/mil for
dissolved and entrained noble gases shall be used.

Cy.3 =diluted concentration of H-3

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

The set points for RM-L6 are based on the maximum release rate (30 gpm), a minimum
dilution flow (5000 gpm), and 25% of ten times the 10CFR20 concentration for Cs-137,
which is the most limifing radionuclide at a concentration of 1.0E-5 uCi/mi. These inputs
are used in Equation 1.1 to determine the RM-L-6 High Alarm setpoint for all radionuclides
being released. A high alarm on RM-L-6 will close vaive WDL-V-257 and terminate any
WECST releases to the environment.

RM-L12

RM-L12 is an off-line system, monitoring periodic combined releases from the industrial
Waste Treatment System/Industrial Waste Filtration System (IWTSAWFS). The input to
IWTS/IWFS criginates in TMJ-2 sumps, (see Figures 1.1 and 1.2) and the TMI-1 Turbine
Building sump {see Figure 1.1). The set points are based on the maximum release rate
from both IWTS and IWFS simuitaneously, (see Figure 1.1) a minimum dilution flow rate,
and 50% of ten times the 10CFR20 concentration for Cs-137, which is the most limiting
radionuclide at a concentration of 1E-5 uCifml. These inputs are used in equation 1.1 to
determine the RM-L 12 High Alarm set point for all radionuclides being released. A high
alarm on RM-L12 will close IWTS and IWFS release vaives and trip release pumps to
stop the release,

RM-L10

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

RM-L7

RM-L7 is not an ODCM required liquid radiation monitor. RM-L7 is an off-line éystem,
monitoring the TM! outfali to the Susquehanna River (see Figures 1.1 and 1.2). This
menitor is the final radiation monitor for TMI-1 and TMI-2 normai liquid effluent reteases.

Control of Liquid Releases

TMI liquid effluent releases 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 TM!
liquid effluent releases are less than ten times the 10CFR20 concentrations to the environment.
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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 1l, Table 3.2-1.
The resulis of analyses are used with the calculaticnal methods in Section 1.1, to assure that the
concentration at the point of release is maintained within the ODCM Part{ Control 2.2.1.1, and
QODCM Part Il Control 2.2.1.1.

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

The radioactivity concentration of liquids discharged from continuous release points are determined
by coliection and analysis of samples in accordance with ODCM Part [ Table 3.2-1, or ODCM Part Il
Table 3.2-1. The results of the analysis are used with the calculational methods of the ODCM to
assure that the concentration at the point of release is maintained within the ODCM Part |

Control 2.2.1.1, and ODCM Part I Control 2.2.1.1.
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TABLE 1.1
TMI Liquid Release Point and Liquid Radiation Monitor Data
RELEASE
LIQUID RADIATION LIQUID RELEASE : TERMINATION
MONITOR POINT (Maximum | DISCHARGE FLOW INTERLOCK
(DETECTOR) LOCATION Volume) RECORDER {YES/NO) VALVES
RM-L6 281' Elevation - WECST Batch FT-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 WDL-V257
- TMI-2, *WDL-R-1311
YES
: IWTS/IWFS IWLV73,
RM-L12 IWFS Buiiding NW | Continuous Releases FT-342/ IW-P16,17,18
(Nal) Comer {300,000/ FT-373
80,000 gal.) IW-v279,
' IW-P29,30

*  WDL-R-1311 has been flanged off as a TMI-2 liquid outfall.

L

RM-L7 is not an ODCM required liquid radiation monitor.
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TABLE 1.2
TMI-2 Sump Capacities
Total

: Capacity Galions
Sump Gallons per Inch
Turbine Building Sump : 1346 22,43
Circulating Water Pump House Sump , ' 572 10.59
Control Building Area Sump 718 © 9.96
Tendon Access Galley Sump 538 - . 896
Control to Service Building Sump 1348 2243
Contaminated Drain Tank Room Sump 135 3.80

Chlorinator House Sump ——— —
Woater Treatment Sump™* 1618 22,43

Air intake Tunnel Normal Sump 700 —
AIr Intake Tunnel Emergency Sump 100000 766.00
Condensate Polisher Sump* 2617 62.31
Sludge Collection Sump** 1106 26.33

Heater Drain Sump — ' —_—

- Solid Waste Staging Facility Sump 1476 : 24.00
Auxiliary Building Sump 10102 202.00
Decay Heat Vault Sump 479 ' 10.00
Building Spray Vault Sump 479 10.00

* Condensate Polisher Sump is deactivated and in PDMS condition.
**  The Water Treatment and Sludge Collection Sumps will be deactivated for PDMS,
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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 Istand Steam Electric Station located
downstream of TMI. The use of the flow of the Susguehanna River as the dilution flow is justified
based on the complete mixing in the river prior to the first potable water supply, adequately
demonstrated by flume tracer die studies and additional liquid effluent release studies conducted
using actual TMI-1 tritium releases. Other pathways contribute negligibly at Three Mile Island. The
dose contribution from all radionuclides in liquid effluents released to the unrestricted area is
calculated using the following expression;

x L f o f 1
Dosej=> (40X (c) X [(AWUXF—:E) . [AFUXEX-D?J] (€q2.1)

where:

Dosej= the cumulative dose commitment to the total hody or any organ, j, from the liquid
effluents for the total time period, in mrem.

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

Ci= the average concentration of radionuclide, i, in undiluted liquid effluent during fime period
At from any liquid release, in pCifml.

NOTE

For Fe-55, Sr-89, Sr-80, prior to batch releases conservative
concentration values will be used in the initial dose calculation based on
similar past plant conditions. LLD values are not used in dose
calculations. : , i

f= undiluted liquid waste flow, in gpm.
FD = plant dilution 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 occurting, in gpm.

DF = dilution factor as a resuit of mixing effects in the near field of the discharge structure of
0.2 (NUREG 0133) or taken to be 5 hased 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 uCi/ml. AW is the
factor for the water pathway and AF is the factor for the fish pathway.
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Values for AWij are determined by the following equation: '
AW = (1.14E5) x (U,,) x (DFy) (eq2.2)

2.2

where:

144E5=  (1.0E6 pCi/uCi) x (1.0E3 mi/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 aduits total body and for "worst
case" organ, j, in mrem/pCi, from Table 2.1 (Reg. Guide 1.109)

Values for AF; are determined by the following equation:
AFij = (1.‘14E5) X (Uf) x (DFij) x (BFi) {eq2.2.2)
where: |
1.1485 = defined above
Uf= adulf fish consumption, assumed to be 21 kg/yr (Reg. Guide 1.108, Rev. 1).

DFij= ingestion dose conversion factor for radionuclide, i, for adult total body and for "warst
case" organ, j, in mrem/pCi, from Table 2.1 (Reg. Guide 1.109, Rev. 1).

BFi= Bicaccumulation factor for radionuclide, i, in fish, in pCifkg per pCift. from Table 2.2 (Reg.
Guide 1.109, Rev. 1). '

TMI Liquid Radwaste System Dose Cales Once/Month

ODCM Part 1 Control 2.2.1.3 and TMI-2 PDMS Tech Spec Section 6.7.4.a.6 requires that
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 monthly projected doses due to the liquid
effluent releases from each unit to unrestricted areas would exceed 0.06 mrem to the total body or
0.2 mrem to any organ in any calendar month. The following calculational method is provided for
performing this dose projection.

At least once per month, the total dose from all liquid releases for the quarter-to-date will be divided
by the number of days into the guarter 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 to 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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2.3

Alternative Liquid Dose Calculational Methodology

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

As an aiternative dose calculational methodology TMI calculates doses using SEEDS (simplified
environmental effluent dosimetry system).

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

(MREM Per PCI Ingested)
NUCLIDE BONE LIVER T.BODY  THYROID KIONEY. LUNG Gl-LLI
H 3 NO DATA 1.05E-07 1.05E-07 1.08E-07 1.06E-07 1.08E-07 ©  1.05E-07
c 14. 2.84E-06 5.68E-07 5.68E-07 5.68E-07 5.68E-07 5.68E-07 5.68E-07
NA 24 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-08 1.70E-06 1.70E-08
CR 81 NO DATA NO DATA  266E-09 1.59E-09 5.86E-10 3.53E-09 6.69E-07
MN 54 NO DATA  4.57E-06 8.72E-07 NO DATA 1.36E-06 NO DATA 1.40E-05
MN 586 NO DATA 1.15E-07 2.04E-08 NO DATA 1.46E-07 NO DATA  3.67E-06
FE 55 2.75E-06 1.890E-06 4.43E-07 NO DATA  NODATA  1.06E-08 1.09E-06
FE &9 4.34E-06 1.02E-05 3.91E-06 NO DATA  NO DATA  2.85E-06 3.40E-05
CC 58 NO DATA  7.48E-07 1.67E-06 NODATA  NODATA NODATA  1.51E-05
CC 60 NO DATA  2.14E-06 4.72E-06 NC DATA NODATA NODATA  4.02E-05
NI 63 1.30E-04 9.01E-06 4.36E-08 NO DATA NODATA  NO DATA 1.88E-06
NI 85 5.28E-07 6.86E-08 3.13E-08 NODATA NODATA NODATA 1.74E-08
CU 64 NO DATA - -8.33E-08 3.91E-08 NO DATA  2.10E-07 NO DATA  7.10E-06
ZN 65 4.84E-06 1.54E-05 6.96E-06 NO DATA 1.03E-08 NO DATA 9.70E-08
ZN 69 1.03E-08 1.87E-08 1.37E-09 NO DATA  1.28E-08 NO DATA | 2.96E-09
BR 83 NO DATA  NODATA  4.02E-08 NO DATA  NO DATA NO DATA  5.79E-08
BR 84 NO DATA  NODATA  5.21E-08 NO DATA NODATA  NODATA  4.09E-13

" BR 85 NODATA NODATA  2.14E-09 NODATA NODATA NODATA LTE-24

RB 86 NO DATA  2.11E-05 9.83E-06 NO DATA NO DATA NO DATA  4.16E-06
RB 88 NO DATA  6.05E-08  3.21E-08 NO DATA NODATA NODATA  8.36E-19
RB 89 NO DATA  4.01E-08 2.82E-08 NO DATA - NO DATA NODATA  2.33E-21
SR 8% 3.08E-04 NO DATA  8.84E-06 NO DATA  NO DATA NO DATA  4.94E-05
SR 80 7.58E-03 NO DATA 1.B6E-03 NO DATA NODATA  NODATA 2.19E-04 .
SR 91 5.67E-06 NO DATA  2.29E-07 NO DATA NODATA NODATA  2.70E-05
SR 92 2.15E-06 NO DATA  9.30E-08 NO DATA NO DATA NO DATA  4.26E-05
Y 90 8.62E-09 NO DATA NC DATA NODATA  NODATA - 1.02E-04
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' TABLE 2.1
Liquid Dose Conversion Factors (DCF): DFy
Page2of 3
ingestion Dose Factors for Adults*

(MREM Per PCI| Ingested)
NUCLIDE BONE LIVER T. BODY THYROID KIDNEY LUNG GI-LLI
Y 91M 9.09E-11 NO DATA  3.52E-12 NO DATA  NODATA NODATA  267E-10
Y 91 1.41E-07 NO DATA  3.77E-09 NO DATA' NODATA NODATA  7.76E-05
Y 92 8.45E-10 NO DATA  247E-11 NO DATA  NODATA NODATA  1.48E-05
Y 93 2.68E-09 NO DATA  7.40E-11 NO DATA ~ NODATA NODATA  8.50E-05
ZR 95 3.04E-08 9.75E-08 6.60E-09 NO DATA  1.53E-08 NO DATA  3.09E-05
R 97 1.68E-09 3.39E-10 1.55E-10 NO DATA  5.12E-10 NO DATA  1.05E-04
NB 95 6.22E-09 - 3.46E-09 1.86E-09 NO DATA  3.42E-09 NOC DATA  2.10E-05
MO 99 NO DATA  4.31E-06 8.20E-07 NO DATA  9.76E-06 NO DATA  9.99E-06
TC 99M 2.47E-10 6.98E-10 8.89E-09 NO DATA  1.08E-08 3.42E-10 4.13E-07
TC 101 2.54E-10 3.66E-10 . 3.59E-09 NO DATA  6.59E-09 1.87E-10 1.10E-21
RU 103 1.85E-07 NO DATA  7.97E-08 NO DATA  7.06E-07 NO DATA  2.16E-05
RU 105 1.54E-08 NO DATA  6.08E£-09 NO DATA  1.99E.07 NO DATA  9.42E-08
RU 106 2.75E-06 NO DATA  3.48E-07 NO DATA  5.31E-06 NO DATA  1.78E-04
AG 110M 1.60E-07 1.48E-07 8.79E-08 NO DATA  2.91E-07 NO DATA  6.04E-05
SB 125 1.79E-06 2.00E-08 4,26E-07 1.82E-09 0.0 1.38E-06 1.97E-05
TE 125M  2.68E-06 9.71E-07 3.59E-07 8.06E-07 1.09E-05 NODATA  1.07E-05
TE 127M 6.77E-08 2.42E-08 8.25E-07 '1.73E-06 2.75E-05 NO DATA  2.27E-05
TE 127 1.10E-07 3.95E-08 2.38E-08 8.15E-08 4 48E-07 NO DATA  8.68E-06
TE 129M 1.15E-05 4 29€E-08 1.82E-06 3.95E-06 4.80E-05 NO DATA  5.79E-05
TE 129 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 13 1.97E-08 8.23E-08 6.22E-09 1.62E-08 8.63E-08 NO DATA  2.79E-09
TE 132 252E-06  1.63E-08  1.53E-06 1.80E-06  1.57E-05 NODATA  7.71E-05
I 130 7.56E-07 2.23E-08 8.80E-07 1.89E-04 = 3.48E-06 NO DATA  1.92E-06
I 131 4.16E-06 5.95E-06 3.41E-06 1.95E-03 1.02E-05 NODATA  1.57E-06
! 132 2.03E-07 5.43E-07 1.80E-07 1.90E-05 8.65E-07 NO DATA  1.02E-07
! 133 1.42E-06 2.47E-06 7.83E-07 3.63E-04 4.31E-06 NO DATA  2.22E-06
i 134 1.06E-07 2.88E-07 1.03E-07 4.58E-07 NODATA  2.51E-10

4.99E-06
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TABLE 2.1
Liquid Dose Conversion Factors (DCF): DF;
Page 3 of 3

Ingestion Dose Factors for Adults*
{MREM Per PC! Ingested)

NUCLIDE BONE LIVER T. BODY THYROID KIDNEY LUNG Gl-LLI
| 136 4.43E-07 1.16E-06 4.28E-07 7.65E-05. 1.86E-06 NO DATA  1.31E-06
Cs 134 6.22E-05 1.48E-04 1.21E-04 NO DATA  4.79E-05 1.59E-05 2.59E-06
Cs 136 6.51E-06 2.57E-05 1.85E-05 NODATA  1.43E-05 1.86E-06 2.92E-06
cs 137 797E-05 . 1.09E-04 7.14E-05 NO DATA  3.70E-05 1.23E-05 2.11E-06
CS 138 5.52E-08 1.09E-07 5.40E-08 NODATA  8.01E-08 7.91E-09 4.65E-13
BA 138 9.70E-08 6.91E-11 2.84E-09 NO DATA  6.46E-11 3.92E-11 1.72E-07
BA 140 2.03E-05 2.55E-08 1.33E-06 NO DATA  8.67E-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 2.22E-17
BA 142 2.13E-08 2.19e-11 1.34E-09 - NODATA  1.85E-11 1.24E-11 3.00E-26
LA 140 2.50E-08 1.26E-09 3.33E-10 NODATA NODATA NODATA  9.258-05
LA 142 1.28E-10 5.82E-11 1.45E-11 NODATA NODATA NODATA  4.25E-07
CE 141 9.36E-09 ° 6.33E-09 7.18E-10 NO DATA  2.94E-08 NO DATA  2.42E-05
CE 143 1.65E-09 1.22E-06 1.35E-10 NO DATA  5.37E-10 NO DATA  4.56E-05
CE 144 4.88E-07 2.04E-07 2.62E-08 NO DATA  1.21E-07 NO DATA  1.65E-04
PR 143 9.20E-09 3.69E-09 4 56E-10 NO DATA  2.13E-09 NO DATA  4.03E-05
PR 144 3.01E-11  1.25E-11 1.53E-12 . NO DATA ‘ 7.05E-12 .NO DATA  4.33E-18
ND 147 6.29E-09 7.27E-09 4.35E-10 NO DATA  4.25E-09 NO DATA  3.49E-05
w187 1.03E-07 8.61E-08 3.01E-08 NO DATA  NODATA  NODATA ~ 2.82E-05

NP 239 1.19E-09 1.17E-10 6.45E-11  NODATA  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

Bioaccumulation Factors, BF;

Bioaccumulaﬁon Factors to be Used in the Absénce of Site-Specific Data*
(pCi/kg 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 2.0E+03
MN 4.0E+02 9.0E+04
FE 1.0E+02 3.2E+03
Cco §5.0E+01 2.0E+02
Ni 1.0E+02 , 1.0E+02
Ccu 5.0E+01 R 4.0E+02
ZN 2.0E+03 1.0E+04
BR , 4 2E+02 3.3E+02
RB : 2.0E+03 1.0E+03
SR 3.0E+01 1.0E+02
Y 2.5E+01 1.0E+Q3
ZR 3.3E+00 6.7E+00
NB 3.0E+04 1.0E+02
MO 1.0E+01 1.0E+01
TC 1.5E+01 5.0E+00
RU - 1.0E+01 3.0E+02
" RH 1.0E+01 3.0E+02
**AG-110m 2.30E+1 7.70E+2
»SB 1.0E+00 1.0E+00
TE 4,.0E+02 - B6.1E+03
(. 1.6E+01 5.0E+00
Ccs 2.0E+03 1.0E+03
BA 4.0E+00 2.0E+02
LA 2.5E+01 1.0E+03
CE 1.0E+00 1.0E+03
PR 2.5E+01 - 1.0E+03
ND 2.5E+01 1.0E+03
w 1.2E+03 1.0E+01
NP . 1.0E+01 4.0E+02

* *  Bioaccumulation factor vaiues are taken from Reg. Guide 1.109 (Rev. 1),,Table Aj.
** &b bicaccumulation factor value ié taken from EPRI NP-3840.

***  Ag bioaccumuiation 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 Liguid Effluent Wasie Treatment System

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

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

b. Liquid Processing - Reactor Coolant Waste Evaporator (see Figure 3.2)
- Demineralizers prior to release
c. Liquid Effiuent for Release - (2) Waste Evaporator Condensate Storage Tanks
- (WECST)
d. Dilution - Mechanical Draft Cooling Tower (0-38k gpm)

- River Flow (2E7 gpm average)

Miscellaneous Waste Train

a. Water sources: - Auxiliary Building Sump

- Reactor Building Sump

- Miscellaneous Waste Storage Tank

- Laundry Waste Storage Tank

- Neutralizer Mixing Tank

- Neutralizer Feed Tank

- Used Precoat Tank

- Borated Water Tank Tunnel Sump

- Heat Exchanger Vault Sump

- Tendon Access Galley Sump
"« Spent Fuel Pool Room Sump .
~ TMI-2 Miscellaneous Waste Holdup Tank

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

3.3

Operability of the TMI-1 Liquid Effluent Waste Treatment System

3.2.1

322

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

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

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

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

d) . Evaporator Condensate Pumps (WDL-P 14 A or B)
TMI-1 Representative Sampling Prior to Discharge

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

TMI-2 Liquid Effluent Waste Treatment System .

3.3.1

Description of the TMI-2 Liquid Radioactive Waste Treatment System

The TMI-2 Liquid Radioactive Waste Treatment System has been out of service since the
TMI-2 Accident in 1979. TMI-2 Liquid Radioactive Waste is processed by the TMI-1
system described in Section 3.1 prior to release. In addition, TMi-2 releases water from
various sumps and tanks to the river (see Figures 1.1 and 1.2). These processes are
governed by plant procedures that encompass proper sampling, sample-anaiysis, and

. radiation monitoring techniques.

105




TMI - Unit 1
Radiological Controls Procedure

Number

6610-PLN-4200.01

Title

Offsite Dose Calculation Manual (ODCM)

Revision No.

25

FIGURE 3.1

TNU-1 Liquid Radwaste
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TMI-1 Liquid Waste Evaporators
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4.0 GASEOUS EFFLUENT MONITORS

4.1

TMI-1 Noble Gas Monitor Set Points

The gaseous effluent monitor set paints are established for each gaseous effluent radiation monitor
to assure concentrations of radionuclides in gaseous effluents do not exceed the limits set forthin
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 fo satisfy the more restrictive set point concentration in the following
two equations:

500> T (e)FXKI(DV) o A (eq 4.1.1)
and

3000 > f (&)L + 1.1 M)(DV)(F) ' (eq4.1.2)
where:

o= set point concentration based on Xe-133 equivalent, in uCifce

= gaseous effluent flowrate at the monitor, in ce/sec

Ki= total body dose factor, in mrem/fyr per uCifm® from Table 4.3

Dv = highest sector annual average gaseous atmosphenc dispersion factar {X/Q} at or beyond
the unrestricted area boundary, in sec/m®, from Table 4.4 for station vent releases and
Table 4.5 for ali other releases, (Condenser off gas, ESF FHB, and ground releases).
Maximum values presently used are 7.17E-7 sec/m® at sector NNE for stahon vent, and
1.16E-6 sec/m” at sectors N and WNW for all other releases.

L= skin dose factor due to beta emissions from radionuclide i, in mrem/yr per pCi/m® from
Table 4.3.

M;= air dose factor due to gamma emissions from radionuclide i, in mradlyr per pCi/m® from
Table 4.3.

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

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

The set point concentration is converted to set point scale units on each radlatlon monitor using
appropriate cahbratnon factors
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This section of the ODCM is implemented by the Radiation Monitor System Set Points procedure

and the procedure for Releasing Radiocactive Gaseous Waste.
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4.2

TMI-1 Particulate and Radioiedine Monitor Set Points

Set points for monitors which detect radicnuclides 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 | Control 2.2.2.1. )

Set points are established so as to satisfy the following equations:
1500 > ¥ (c{F)PHDV) (eq 4.2)

where:
¢ = set point concentration based on I-131 equivalent, in uCifcc
F = gaseous effluent flow rate at the menitor, in ce/sec
P; = pathway dose parameter, in mrem/yr per uCi/m3 for the inhalation pathway from

Table 4.6. The dose factors are based on the actual individual organ and most restrictive
age group {child) (NUREG-0133).

NOTE

Appendix A contains P, calculational methodology.

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

Dv = highest sector annual average gaseous dispersion factor (X/Q or D/Q) at or beyond the
unrestricted area boundary from Table 4.4 for releases from the station vent and Table 4.5
for all other releases. X/Q is used for the inhalation pathway. Maximum values of X/Q
presently used are 7.17E-7 sec/m3 for station vent, at sector SE, and 1.16E-6 sec/m3 for
all other releases, at sectors N and WNW.

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

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

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

110




Number
TMI - Unit 1 ’
Radiological Controls Procedure -6610-PLN-4200.01
Title Revision No.
Offsite Dose Calculation Manual (ODCM) _ 25

4.3

TMI-2 Gaseous Radiation Monitor Set Points

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

Figure 4.5 provides a gaseous effiuent 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 |l of this ODCM.
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44

TMI-1 Gaseous Effluent Release Points and Gaseous Radiation Monitor Data

TMI-1 has eleven (11) required effluent gaseous radiation monitors. These are RM-A4, RM-AS5,
RM-A15, RM-A8, RM-A7, RM-A8, RM-A9, RM-A14, ALC-RMI-18, WHP-RIT-1, and RLM-RM-1.
These gaseous release points, radiation monitors, and sample points are shown in Table 4.1.

4.4.1

442

443

4.44

445

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

RM-Ad is the radiation monitor for the TMiI-1 Fuel Handling Building Ventilation (see
Figures 4.1 and 4.2). RM-AB is the radiation monitor for the TMI-1 Auxiliary Building
Ventilation (see Figures 4.1 and 4.2). High alarms on RM-A4 or RM-A6 noble gas
channels will initiate shutdown of the related building ventilation air supply system. These
two radiation monitors concurrently will satisfy requirements for the Station Vent release
point in place of RM-A8.

RM-A8 Station Ventilation Exhaust

RM-AS8 is the particulate, radiciodine and gaseous radiation monitor for the TMI-1 Station
Ventilation (see Figures 4.1 and 4.2). This in plant effluent radiation monitor also has an
associated sampling panel with sampling fines located before the sample filters. High
alarm on RM-A8 nobie gas low channel will initiate shutdown of the Station Ventilation air
supply systems. (The Fuel Handling and Auxiliary Building Ventilation). This radiation
monitor satisfies requirements for the Station Vent release point in place of RM-A4 and
RM-A8. . :

RM-A5/RM-A15 Condenser Off Gas Exhaust

RM-A5 is the gaseous radiation monitor for the TMI-1 Condenser Off Gas exhaust (see

‘Figures 4.1 and 4.4). RM-A15 is the back up gaseous radiation monitor far the TMI-1

Condenser Off Gas exhaust (see Figures 4.1 and 4.4). High alarms on RM-AS low
channel or RM-A15 noble gas channels will initiate the MAP-§ Radioiodine Processor
Station. These two radiation monitors together satisfy requirements for the Condenser Off

-Gas release point.

RM-A7 Waste Gas Decay Tank Exhaust

RM-A7 is the gaseous radiation monitor for the TMI-1 Waste Gas Decay tanks (see
Figures 4.1 and 4.2). This in plant effluent radiation monitor also has an associated
sampling panel. High alarm on RM-A7 noble gas channe! 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 Buildi_ng' Purge Exhaust

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

447

4.4.8

4.4.8

RM-A14 ESF FHB Ventilation System

RM-A14 is the gaseous radiation monitor for the TMI-1 Emergency Safeguards Features
(ESF) Fuel Handiing Building Exhaust system (see Figures 4.1 and 4.2). This in plant
effluent radiation monitor also has an associated sampling panel with sampling lines

- jocated before the sampiler filters. High alarm on RM-A14 noble gas channel will initiate

shutdown of the ESF Fuel Handling Building Exhaust System. This radiation monitor
satisfies requirements for the ESF Fuel Handling Building Exhaust System release point.

ALC-RMI-'18 Chemical Cleaning Facility (CCF) Ventilation Exhaust

ALC-RMI-18 is an Victoreen particulate, radiciodine, and gaseous radiation monitor for
the Chemical Cleaning building exhaust. This monitor is located in the Chemical Cleaning
building on the ground floor, and has an associated sample panel. Sampling for
particulate activity is performed off of the monitor.

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

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

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

RLM;RM-1' is an Eberline AMS-3 particulate radiation monitor for the TMI RLM Facility.
The monitor is located in the Mechanical Equipment Room in the RLM. Sampling for
particulate activity is performed off of the monitor.
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4.5

TMI—Z Gaseous Effluent Release Points and Gaseous Radiation Monitor Data’

TMI-2 has three (3) régulatory required gaseous effluent radiation monitors. These are HP-R-218,
HP-R-219A and HP-R-225. These gaseous release points, radiation meonitors, and sampie points
are shown in Table 4.2, and various gaseous effluent pathways are depicted in Figure 4.5,

4.5.1 HP-R-219 Station Ventilation Exhaust

HP-R-219 is a Victoreen particulate and gaseous radiation monitor for the TMI-2
ventilation exhaust. This in-plant effiuent radiation monitor is located in the TMI-2
Auxiiiary Building 328 foot elevation and has an associated sample panel.

452 HP-R-219A Station Ventilation Exhaust

HP-R-219A is a Victoreen particulate and gaseous radiation monitor for the TMI-2
ventilation exhaust. This in-plant effiuent radiation monitor is located in the TMI-2
. Auxiliary Building 328 foot elevation.

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

HP-R-225 is a Victoreen particulate and gaseous radiation monitor for the TMI-2 Reactor
Building Purge Air Exhaust System. This in-plant effluent radiation monitor is located in
the TMI-2 Auxifiary Building 328" elevation area.
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4.6

Control of Gaseous Effiluent Releases

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

Part Il for TMI-2) by effluent sampling and radiation monitor set points. These measures assure that
releases from the various vents do not combine to produce dose rates at the site boundary
exceeding the most restrictive of 500 mrem per year to the total body or 3000 mrem per year to the
skin, and 1500 mrem per year to the thyroid. This is done by restricting simultaneous releases and
by limiting the dose rates that may be contributed by the various vents at any time. The various vent

- radiation monitor set 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, or 4.1.2 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 determined prior to release by sampling
and analyses in accordance with ODCM Part | for TMI-1 and ODCM Part |l for TMI-2. The results of
pre-release analyses are used with the calcuiational methods in Sections 4.1 and 4.2 to assure that
the dose rates at the site boundary are maintained below the limits in ODCM Part | for TMi-1 and
ODCM Part il for TMI-2.

Post-release analyses of samples composited from batch and continuous releases are performed in
accordance with ODCM Part | for TMI-1 and ODCM Part Il for TMI-2. The results 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 ODCM Part I for TMI-2.
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TABLE 4.1

TMI-1 Gaseous Release Point and Gaseous Radiatibn Monitor Data

GASEOQUS : RELEASE
RADIATION GASEQUS (F) TERMINATION
MONITOR RELEASE FLOW INTERLOCK
(DETECTOR) LOCATION POINT RECORDER | (YES/NO) VALVES

' YES
. " Fuel Hand. AH-E-10
RM-A¢ 308 EICVANON 15 iing FR-149 AH-D-120
Y ©l08- | Exhaust : AH-D-121
) AH-D-122
. . Auxiliary
306' Elevation o YES
RM-A8 | Auxiliary Bldg. |poyod FR-150 AH-E-11
YES
WDG-V47
RMA-8/9 Bldg. . AH-E-10
RM-A8  |Near BWST  [oaaon Apan s AH-E:11
Exhaust Starts MAP-5
Radioiodine
Sampler
322' Elevation |Condenser StartyiﬂSAfs-S
RM-A5 Second Floor | Off Gas FR-1113 R adisoi odine
Turbine Bidg. |Exhaust Sampler
y H ) YES
322’ Elevation |Condenser Starts MAP-5
RM-A15 Secqnd Floor ]Off Gas FR-1113 Radioiodine
Turbine Bldg. jExhaust -~ Sampler
Waste Gas
306' Elevation ;Decay YES
RM-A7 Auxiliary Bldg. |Tanks FR-123 WDG-V47
AB,C)
YES
Reactor AH-V-1A/B/CID
RM-AS RMA-8/9 Bldg. | Building FR-809/ WDG-534/535
Near BWST  |Purge FR-148 Starts MAP-5
Exhaust Radioiodine
: Sampler
331’ Elevation |ESF Fuel NO
ESF FHB Handling
RM-A14 ) outside Chem. |Building | TR 1104A/B 'Av‘a;!‘“a‘
Addition Bldg. |Exhaust clians
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TABLE 4.1

TMI-1 Gaseous Release Point and Gaseous Radlation Monitor Data

RELEASE
"GASEQUS TERMINATION
RADIATION INTERLOCK
MONITOR GASEQUS (YES/NO)
(DETECTOR) LOCATICN RELEASE POINT VALVES
Chemical g;?e?ha“s‘
ALC-RMI-18  Cleaning Bidg. . NONE -
Lo 30i?glr;%atiog (Typical flow rate ‘
is 10,000 cfm)
WHPFE \éVH:’-::n Exhaust YES
WHP-RIT-1 Mechanical (Tyyspi cal flow rate WHPF Ventilation
Equipment Room is 7,500 cim) Trips
' RLM Exhaust
RLM-Mechanical |System
RLM-RM-1 Equipment Room |(Typical flow rate NONE
~is 900 cfm)
TABLE 4.2

TMI-2 Gaseous Release Point and »Gaseous Radiation Monitor Data

RELEASE
GASEQUS . TERMINATION
RADIATION - GASEQOUS INTERLOCK
MONITOR RELEASE {YES/NQ)
(DETECTOR) LOCATION POINT VALVES
328' Elevation Station
HP-R-219 Auxiliary Vent NONE
' Building Exhaust
328' Elevation .
HP-R-219A  |Auxiliary Station Vent NONE
Building
' ; Reactor Bldg -
328’ Elevation
HP-R-225 Auxiliary Building ggg? thaust NONE
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‘TABLE 4.3
Dose Factors for Noble Gases and Daughters*
Gamma Beta
Total Body Skin Dose Gamma Air
Dose Factor(a) Factor(b) Dose Factor Beta Air
Ki L Wi Dose Factor
(mrem/lyr per (mrem/yr per (mrad/yr per N;
Radionuclide uCi/m®) uCilm®) uCilm®) (mrad/yr per uCifm®)

Kr-83m 7.56E-02 - 1.93E+01 2.88E+02
Kr-85m 1.17E+03 1.46E+03 1.23E+03 1.97E+03
Kr-88 1.81E+01 1.34E+03 1.72E+01 1.95E+03
Kr-87 5.82E+03 9.73E+03 6.17E+03 1.03E+04
Kr-88 1.47E+04 2.37E+03 1.52E+04 2.93E+03
Kr-89 1.66E+04 1.01E+04 1.73E+04 1.08E+04
Kr-90 1.56E+04 7.29E+Q3 1.63E+04 7.83E+03
Xe-131m 9.15E+01 4.76E+02 1.56E+02 1.11E+03
Xe-133m 2.51E+02 9.94E+02 3.27E+02 1.48E+03
Xe-133 - 2.94E+02 3.06E+02 3.53E+02 1.058+03
Xe-135m 3.12E+03 7.11E+02 3.36E+03 7.39E+02
Xe-135 1.81E+03 1.86E+03 "~ 1.92E+03 2.46E+03
Xe-137 1.42E+03 1.22E+04 1.51E+03 1.27E+04
Xe-138 8.83E+03 4.13E+03 | 9.21E+08 4.75E+03
Ar-41 8.84E+03 2.69E+03 98.30E+03 3.285+03

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

detected in gaseous effluents. Dose factor values are taken from Regulatory Guide 1.109 (Rev. 1), Table B-1.
» 7.56E-02=7.56x10%,
{a) Total body dose factor for gamma penetration depth of 5 cm into the body.

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

Atmospheric Dispersion Factors for Three Mile Island

« STATION VENT DISTANCE
« SECTOR AVERAGE X/Q (IN SEC/M®) IN METERS) " _SEASON - ANNUAL
SECTOR | ~ 610 2413 4022 5631 7240 12067 24135 40225 56315 72405
N 1.18E-07 | 5.32E-07 | 2.95E-07 | 1.93E-07 | 1.38E-07 | 5.52E-08 | 1.91E-08 | 5.02E-09 | 1.88E-08 | 1.08E-08
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 | 9.69E-10
NE 1.12E-07 | 1.75E-07 | 3.26E-07 | 1.86E-07 | 1.21E-07 | 5.00E-08 | 1.67E-08 | 4.67E-09 | 1.85E-09 | 9.93E-10
ENE 1.09E-07 | 2.13E-07 | 2.67E-07 | 1.53E-07 | 1.05E-07 | 4.31E-08 | 1.42E-08 | 4.42E-09 | 1.59E-09 | 8.64E-10
E 2.31E-07 | 1.71E-07 | 1.52E-07 | 1.49E-07 | 1.06E-07 | 4.63E-08 | 1.52E-08 | 5.19E-09 | 2.48E-09 | 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 | 5.92E-09 | 2.92E-09 | 1.83E-09
SE 4.19E-07 | 3.78E-07 | 2.53E-07 | 1.55E-07 | 1.11E-07 | 4.82E-08 | 1.81E-08 | 6.84E-09 | 3.30E-09 | 2.22E-09
SSE 2.90E-07 | 3.62E-07 | 2.55E-07 | 1.49E-07 | 1.11E-07 | 5.02E-08 | 1.98E-08 | 6.97E-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 | 1.40E-08 | 4.86E-09 | 1.99E-09 | 1.04E-09
SSw | 6.13E-08 | 4.16E-08 | 1.56E-07 | 1.03E-07 | 6.81E-08 | 2.72E-08 | 9.74E-08 | 3.01E-09 | 1.50E-09 [ 8.23E-10
Sw 5.76E-08 | 1.14E-07 | 1.70E-07 | 1.05E-07 | 6.93E-08 { 2.51E-08 | 9.34E-09 | 2.72E-09 | 1.33E-09 | 8.33E-10
WsSw | 8.52E-08 | 3.75E-07 | 2.14E-07 | 1.26E-07 | 7.74E-08 | 3.08E-08 | 1.02E-08 | 3.28E-09 | 1.38E-08 | 9.69E-10
W 1.15€-07 | 5.80E-07 | 2.88E-07 | 1.63E-07 |-1.18E-07 | 5.23E-08 | 1.72E-08 } 5.06E-08 | 1.98E-09 | 1.25E-09
WNW | 1.41E-07 | 6.28E-07 | 3.30E-07 | 2.19E-07 | 1.48E-07 | 5.68E-08 | 1.95E-08 | 6.32E-09 | 2.16E-09 | 1.34E-09
NW 1.42E-07 | 5.67E-07 | 3.17E-07 | 1.893E-07 | 1.30E-07 | 5.67E-08 | 2.06E-08 | 5.90E-09 | 2.70E-08 | 1.45E-09
NNW 1.00E-07 | 5.77E-07 { 3.18E-07 | 1.80E-07 | 1.27E-07 | 5.20E-08 | 1.77E-08 | 4.82E-08 | 2.01E-09 | 1.22E-09
» STATION VENT DISTANCE
« SECTOR AVERAGE D/Q (IN M?) IN METERS) SEASON - ANNUAL
SECTOR 610 2413 4022 5631 7240 12067 24135 40225 58315 72405
N 2.51E-09 | 8.72E-10 | 4.84E-10 | 2.98E-10 | 2.50E-~10 | 8.57E-11 | 2.51E-11 | 4.88E-12 | 1.57E-12 | 7.84E-13
NNE 3.89E-09 | 1.98E-09 | 9.54E-10 | 4.99E-10 | 3.38E-10 | 1.10E~10 | 2.89E-11 | 6.06E-12 | 2.10E-12 | 8.86E-13
NE 2.58E-09 | 6.70E-10 | 9.13E-10 | 4.91E-10 | 2.97E-10 | 1.04E-10 | 2.87E-11 | 6.01E-12 | 1.99E-12 | 9.23E-13
ENE 2.15E-08 | 5.85E-10 | 5.54E-10 | 3.06E-10 |-2.08E-10 | 8.30E-11 | 2.32E-11.| 5.41E-12 | 1.63E-12 | 7.64E-13
E 5.54E-09 | 1.23E-09 | 6.17E-10 | 4.69E-10 | 3.63E-10 | 1.34E-10 | 3.66E-11 | 8.44E~12 | 3.77E-12 | 1.97E-12
ESE 9.17E-09 | 2.05E-09 | 1.51E-08 | 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-Q9 | 1.84E-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 | 5.67E-12 | 2.83E-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 1.13E-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 | 1.77&-09 | 8.31E-10 | 6.49E-10 | 3.50E-10 | 1.89E-10 | 6.73E-11 | 1.89E-11 | 4.58E-12 | 1.63E-12 | 9.90E-13
w 2.41E-09 | 1.29E-09 { 6.81E-10 | 3.65E-10 | 2.96E-10 | 1.12E-10 | 3.11E-11 | 6.90E-12 | 2.26E-12 | 1.25E-12
WNW | 3.20E-09 | 1.39E-09 | 7.73E-10 | §.91E-10 | 3.66E-10 | 1.19E-10 | 3.43E-11 | 8.36E-12 | 2.38E-12 | 1.29E-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 | 2.41E-11 | 4.93E-12 | 1.72E-12 | 9.03E-13

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

Atmospheric Dispérsion Factors for Three Mile Island -

« GROUND RELEASE DISTANCE : ‘
« SECTOR AVERAGE X/Q (IN SEC/M®) (IN METERS) SEASON - ANNUAL
SECTOR 610 2413 4022 5631 7240 12067 24135 40225 56315 72405
N 1.16E-05 | 1.13E-06 | 5.94E-07 | 3.80E-07 | 2.38E-07 | 9.74E-08 | 3.45E-08 | 9.28E-09 | 3.52E-09 | 2.05E-08
NNE | 1.08E-05 | 1.10E-06 | 5.86E-07 | 3.41E-07 | 2.38E-07 | 9.55E-08 | 3.11E-08 | 8.94E-09 | 3.74E-09 | 1.84E-08
NE 7.02E-06 | 9.81E-07 | 5.42E-07 | 3.17E-07 | 2.10E-07 | 9.01E-08 | 3.10E-08 | 8.87E-09 | 3.54E-09 | 1.91E-08
ENE | 7.14E-06 | 9.64E-07 | 4.92E-07 | 2.85E-07 | 1.97E-07 | 7.82E-08 | 2.64E-08 | 8.38E-09 | 3.04E-09 | 1.66E-09
E 8.49E-06 | 1.09E-06 | 5.48E-07 | 2.91E-07 | 1.87E-07 | 8.40E-08 | 2.82E-08 | 9.85E-08 | 4.75E-09 | 2.87E-09
ESE | 6.91E-06 | 9.02E-07 | 4.49E-07 | 2.57E-07 | 1.67E-07 | 7.20E-08 | 2.77E-08 | 1.12E-08 | 5.54E-09 | 3.68E-09
SE 6.70E-06 | 9.06E-07 | 4.53E-07 | 2.81E-07 | 2.03E-07 | 8.94E-08 | 3.33E-08 | 1.28E-08 | 6.19E-09 | 4.18E-09
SSE | 7.26E-06 | 9.25E-07 | 4.91E-07 | 2.87E-07 | 2.08E-07 | ©.18E-08 | 3.72E-08 | 1.32E-08 | 5.62E-09 | 3.26E-09
S 8.70E-06 | 9.08E-07 | 3.99E-07 | 2.41E-07 | 1.61E-07 | 7.31E-08 | 2.57E-08 | 8.23E-09 | 3.74E-09 | 1.95E-09
SSW | 6.05E-06 | 7.01E-07 | 2.75E-07 | 1.86E-07 | 1.24E-07 | 5.06E-08 | 1.82E-08 | 5.71E-09 { 2.87E-09 | 1.58E-09
SW - | 5.94E-06 | 5.71E-07 | 2.86E-07 | 1.81E-07 | 1.22E-07 | 4.50E-08 | 1.72E-08 | 5.12E-09 { 2.53E-08 | 1.59E-09
WSWwW | 8.00E-06 | 7.02E-07 | 3.60E-07 | 2.15E-07 | 1.34E-07 | 5.50E-08 | 1.87E-08 | 6.12E-09 | 2.62E-09 | 1.83E-08
w 1.02E-05 | 1.07E-06 { 5.30E-07 | 3.02E-07 | 2.05E-07 | 9.31E-08 | 3.15E-08 | 9.48E-09 | 3.74E-09 | 2.38E-09
WNW | 1.16E-05 | 1.13E-06 | 5.98E-07 | 3.67E-07 | 2.53E-07 | 1.00E-07 | 3.56E-08 | 1.18E-08 | 4.07E-09 | 2.54E-09
Nw 1.13E-05 | 1.06E-06 | 5.70E-07 | 3.53E-07 | 2.40E-07 | 1.02E-07 | 3.82E-08 | 1.11E-08 | 5.14E-09 | 2.78E-09
NNW | 1.08E-05 | 1.04E-06 | §.72E-07 | 3.27E-07 | 2.22E-07 | 9.06E-08 | 3.20E-08 | 8.89E-09 | 3.75E-09 | 2.29E-09

¢ GROUND RELEASE DISTANCE

» SECTCR AVERAGE D/Q {IN M {IN METERS) SEASON - ANNUAL
SECTOR 610 2413 4022 5631 7240 12067 24135 40225 56315, 72405
N 2.30E-08 | 1.88E-09 | 8.93E-1Q | 4.82E-10 | 2.70E~10 | 8.96E-11 | 2.83E-11 | 4.98E-12 | 1.57E-12 | 7.84E-13
NNE | 2.66E-08 | 2.25E-09 | 1.06E-09 | 5.42E-10 | 3.38E-10 | 1.10E-10 | 2.89E-11 | 6.06E-12 { 2.10E-12 | 8.89E-13
NE 1.75E-08 | 2.00E-09 | 1.01E-09 | 5.04E-10 | 2.98E-10 | 1.04E-10 | 2.88E-11 | 6.01E-12 | 1.99E-12 | 8.23E-13
ENE { 1.68E-08 | 1.85E-09 | 8.65E-10 | 4.28E-10 | 2.65E-10 | 8.57E-11 | 2.33E-11 | 541E-12 | 1.63E-12 | 7.64E-13
E 2.88E-08 | 2.99E.09 | 1.39E-08 | 6.34E-10 { 3.67E-10 | 1.35E-10 | 3.68E-11 | 8.42E-12 | 3.77E-12 | 1.97E-12
ESE | 3.58E-08 | 3.B0E-09 | 1.77E-08 | 8.79E-10 | 5.15E-10 | 1.83E-10 | 5.78E-11 | 1.71E-11 | 7.06E-12 | 4.06E-12
SE 4.12E-08 | 4.55E-09 | 2.13E-09 | 1.15E-09 | 7.50E-10 | 2.72E~10 | 8.31E-11 | 2.34E-11 | 6.42E-12 | 5.50E-12
SSE | 3.12E-08 | 3.23E-09 | 1.59E-09 | 8,00E-10 | 5.20E~10 | 1.88E-10 | 6.18E-11 | 1.61E-11 | 5.66E-12 | 2.83E-12
S 2.65E-08 | 2.21E-09 | 9.07E-10 | 4.75E-10 | 2.86E-10 | 1.07E-10 | 3.06E-11 | 8.10E-12 | 2.73E-12 | 1.23E-12
SSW | 1.45E-08 | 1.30E-09 | 4.80E-10 | 2.82E-10 | 1.70E-10 | 5.71E-11 | 1.69E-11 | 3.91E-12 { 1.64E-12 | 7.84E-13
Sw 1.42E-08 | 1.10E-09 | 5.15E-10 | 2.82E-10 | 1.71E-10 | 5.24E-11 | 1.65E-11 | 3.62E-12 | 1.49E-12 | 8.12E-13
WSW | 2,01E-08 | 1.41E-09 | 6.82E-10 | 3.54E-10 | 2.00E-10 | 6.76E-11 | 1.89E-11 | 4.58E-12 | 1.83E-12 | 9.90E-13
w 2.55E-08 | 2.16E-09 | 1.00E-08 | 4.91E-10 | 3.01E-10 | 1.12E-10 | 3.11E-11 | 6.90E-12 | 2.27E-12 | 1.25E-12
WNwW | 2.88E-08 | 2.30E-09 | 1.13E-09 | 5.93E-10 | 3.67E-10 | 1.18E-10 | 3.43E-11 | 8.36E-12 | 2.39E-12 | 1.29E-12
Nw |2.78E-08 | 2.15E-09 | 1.06E-09 | 5.58E-10 | 3.41E-10 | 1.19E-10 | 3.57E-11 | 7.61E-12 { 2.92E-12 | 1.36E-12
NNW | 2.17E-08 | 1.75E-09 | 8.75E-10 | 4.24E-10 | 2.57E-10 | 8.55E~11 | 2.42E-11 | 4.93E-12 | 1.72E-12 | 9,03E-13

DATA FROM 1/1/78 THROUGH 12/31/86 USED IN CALCULATIONS
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TABLE 4.6
Dose Parameters for Radioiodines and Radioactive
Particulate in Gaseous Effluents*
CRITICAL ORGAN : CRITICAL ORGAN
NUCLIDE ORGAN FACTOR Pi** NUCLIDE ORGAN FACTOR Pi***
H-3*" TOTAL BODY | 3.04E-07 1.12E+03 RU-103 LUNG 1.79E-04 6.62E+05
C-14 BONE 9.70E-06 3.59E+04 | RU-105 Gl-LLI 2.68E-05 9.95E+04
NA-24 TOTAL BODY | 4.35E-06 1.61E+04 RU-108 JLUNG 3.87E-03 1.43E+07
P-32 BONE 7.04E-04 2.60E+06 [AG-110M |LUNG 1.48E-03 5.48E+06
CR-51 LUNG 4 59E-06 1.70E+04 || TE-125M LUNG 1.29E-04 4.77E+05
MN-54 LUNG 4.26E-04 1.58E+06 SB-125 LUNG 6.27E-04 2.32E+06
MN-56 GI-LLI 3.33E-05 1.23E+05 | TE-127M LUNG 4.00E-04 1.48E+086
FE-55 LUNG 3.00E-05 1.11E+05 | TE-127 Gi-LL! 1.52E-05 5.62E+04
FE-59 LUNG 3.43E-04 1.27E+06 | TE-120M LUNG 4.76E-04 1.76E+(06
CO-58 LUNG 2.99E-04 1.11E+06 [ TE-1290 Gl-LLI 6.89E-06 2.55E+04
CO-60 LUNG 1.91E-03 7.07E+06 | TE-131M GI-LLI 8.32E-05 3.08E+05
NI-63 BONE 2.22E-04 8.21E+05 || TE-131 LUNG 5.55E-07 2.05E+03
NI-65 GI-LLI 2.27E-05 8.40E+04 | TE-132 LUNG 1.02E-04 3.77E+05
CuU-84 GI-LLI 9.92E-06 3.67E+04 1-130 THYROID 4.99E-04 1.85E+06
ZN-65 LUNG 2.69E-04 9.95E+05 -131 THYROID 4.39E-03 1.62E+07
ZN-69 Gi-LLI 2.75E-06 1.02E+04 -132 THYROID 5.23E-05 1.94E+05
BR-83 . TOTAL BODY | 1.28E-07 4 74E+02 =133 THYROID 1.04E-03 3.85E+06
BR-84 TOTAL BODY | 1.48E-07 5.48E+02 -134 THYROID 1.37E-05 5.07E+04
BR-85 TOTAL BODY | 6.84E-09 2.53E+01 1-135 THYROID 2.14E-04 7.92E+05
RB.88 LIVER 5.36E-05 1.98E+05 (CS-134 LIVER 2.74E-04 1.01E+06
RB-88 LIVER 1.52E-07 5.62E+02 Cs-136 LIVER 4 62E-05 1.71E+05
RB-89 LIVER 9.33E-08 ‘| 3.45E+02 CsS-137 BONE 2.45E-04 . |9.07E+05
SR-89 LUNG 5.89E-04 2.16E+06 [ CS-138 LIVER 2.27E-07 - 8.40E+02
{1 8R-90 BONE 2.73E-02 1.01E+08 BA-139 GI-LLI 1.56E-05 5.77E+04
SR-91 GI-LLI 4.70E-05 1.74E+05 BA-140 LUNG 4.71E-04 1.74E+08
SR-92 GI-LLI 6.55E-05 2.42E+05 |BA-141 LUNG 7.89E-07 2.92E+03
Y-90 Gi-LLI 7.24E-05 2.68E+05 [BA-142 LUNG 4.44E-07 1.64E+03
Y-91M LUNG 7.60E-07 2.81E+03 LA-140 GI-LL] 6.10E-05 2.26E+05
Y-91 LUNG 7.10E-04 2.63E+06 | LA-142 GI-LLI 2.05E-05 7.59E+04
Y-g2 GI-LLI 6.46E-05 2.39E+05 {CE-141 LUNG 1.47E-04 5.44E+05
Y-93 GI-LL! 1.05E-04 13.89E+05 | CE-143 Gl-LLI 3.44E-05 1.27E+05
ZR-95 LUNG 6.03E-04 2.23E+06 [ CE-144 LUNG 3.23E-03 1.20E+07
ZR-97 Gl-LL! 9.49E-05 ~ |3.51E+05 [PR-143 LUNG 1.17E-04 4.33E+05
NB-g5 LUNG 1.66E-04 - |B6.14E+05 PR-144 LUNG 4.23E-07 1.57E+03
MO-99 LUNG 3.66E-05 1.356E+05 ND-147 LUNG 8.87E-05 3.28E+05
TC-99M GI-LLI 1.30E-06 4.81E+03 [|W-187 GI-LLi 2.46E-05 9.10E+04
TC-101 LUNG -1 1.58E-07 5.85E+02 |INP-239 Gi-LLI 1.73E-05 6.40E+04

* ' The listed dose parameters are for radionuclides, other than noble gases that may be detected in gaseous
- effluents. Pifactors include all nonatmospheric pathway transport parameters, the receptor's usage of
pathway media, and are based on the most restrictive age group (child) critical organ. Additional dose
parameters for nuclides not included in this Table may be calculated using the methodology described in
NUREG-0133. '
= Tritium dose factors include an increase of 50% to account for the additional amount of this nuclide absorbed
through the skin. :

=+ mrem/year per pCiim®.

121




Number
TMI - Unit 1
Radiological Controls Procedure 6610-PLN-4200.01
Title Revision No.
Offsite Dose Calculation Manual (ODCM) ' 25
FIGURE 4.1

TMI-1 Gaseous Effluent Pathways
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" FIGURE 4.2

TMI-1 Auxtliary and Fuel Handling Buildings Effluent Pathways
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FIGURE 4.3 '

TMI-1 Reactor Building Effluent Pathway
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FIGURE 4.4

TMI-1 Condenser Offgas Effluent Pathway
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TMI-2 Gaseous Effl

FIGURE 4.5 -

uent Filtration System/Pathways
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5.0 GASEOUS EFFLUENT DOSE ASSESSMENT

5.1 Gaseous Effluents - Instantaneous Release Limits
5.1.1 Noble Gases

5.1.1.1

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

Total Bod

Dose Ratey = ¥ (K) X (Dv) X (@) (eq5.1.1.1)
where:

Dose Ratet b = instantaneous total body dose rate limit, at the site boundary, in mrem/yr.

.Ki=

Dv=

Q=

total body dose factor due to gamma emissions for each identified ncble
gas radionuclide, in mrem/yr per uCifm® from Table 4.3.

highest sector annual average gaseous dispersion factor (X/Q) at or
beyond the unrestricted area boundary, in sec/m®, from Table 4.4 for
station vent releases; and Table 4.5 for all other releases (Condenser Off
Gas, ESF FHB, and ground releases). Maximum values presently in use
are 7.17E-7 sec/m® at sector NNE for station vent, and 1.16E-5 sec/m” for
all other releases, at sectors N and WNW.

Release rate of radionuclide, i, in uCi/sec as determined by sampling and

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

127




Number
TMI - Unit 1
L Radiological Controls Procedure 6610-PLN-4200.01
Title ) Rewvision No.
Offsite Dose Calculation Manual (ODCM) : 25
51.12 Skin
Dose Ratey, = f (L; + 1.1 M) X (Dv) X (@) ‘ {(eq 5.1.1.2)

where:

Dose Rateg =

L=

Mi-‘-

1.1=

Qi=

instantanecus mrem/year skin dose rate limit, at the site boundary, in
mrem/yr.

skin dose factor due to beta emlssaons for each identified noble gas
radionuciide, in mrem/yr per pCi/m® from Table 4.3.

air dose factor due to gamma emussnons for each identified noble gas
radionuclide, in mrad/yr per pCr/m from Table 4.3.

mrem skin dose per mrad air dose. Converts air dose 1o skin dose.

refease rate of radionuclide, i, in uCi/sec, as determined by sampling and
analysis. Calculated using the concentration of noble gas radionuciide, i,
in uCifcc, times the release pathway flow rate, in cc/second.

highest sector annual average gaseous dlsperswn factor (X/Q) at or
beyond the unrestricted area boundary, in sec/m®, from Table 4.4 for
station vent releases; and Table 4.5 for all other releases (Condenser Off
Gas, ESF FHB, and ground releases). Maximum values presently in use
are 7.17E-7 sec/m® at sector NNE for station vent, and 1.16E-5 seclm for
all other releases, at sectors N and WNW.
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5.1.2

lodine-131, lodine-133, Tritium and Radionuclides in Particulate Form, with Half-Lives

Greater than 8 Days

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

Dose Ratey = ‘:: (Pi) (Dv) {Qi) (eg5.1.2)

where:
Dose Ratep =

Pi=

mrem/year organ dose rate.

dose parameter for 1-131, 1-133, Tritium and Radionuclides in Particulate
Form, with haif-lives greater than 8 days, for the inhalation pathway, in
mrem/yr per pCilm?, from Table 4.6. The dose factors are based on the
critical individual organ and most restrictive age group (child).

highest sector annual average gaseous dispersion factor (X/Q or D/Q) at
or beyond the unrestricted area boundary, in sec/m®, from Table 4.4 for
the station vent releases and Table 4.5 for all other releases. X/Q is used
for the inhalation pathway. Maximum values of X/Q presently used are
7.17E-7 sec/m® for station vent, at sector NNE, and 1.16E-5 sec/m® for all
other releases, at sectors N and WNW,

release rate of each radionuclide, i, in uCifsec. Caiculated using the

concentration of each radionuclide; i, in uCilcc, times the release pathway
flow rate, in cc/second.
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52

Gaseous Effluents - 10 CFR 50 Appendix |

521

Noble Gases

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

Dose [ = (3.17E-8) x T (M) x (Dv) x (Qi) . (qu 5.2.1)

and ‘ ‘
Dose p = (3.17E-8) x T (N)) x (Dv) x (Q) . (ea522)
where:

Dose I' = mrad gamma air dose due to gamma emissions from noble gas
radionuclides. .

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

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

N; = air dose factor due to beta emissions for each identified noble gas
radionuclide, in mrad/yr per pCI/ma, from Table 4.3.

Dv = highest sector annual average gaseous dispersign factor, X/Q, at or
beyond the unrestricted area boundary, in sec/m”. Values may be read or
interpolated from Table 4.4 for releases from the station vent and
Table 4.5 for all other releases. Maximum values of X/Q presently used
are 7.17E-7 sec/m® for station vent at sector NNE, and 1.16E-5 sec/m® for
all other releases at sectors N or WNW, _

Q= release of ndble gas radienuclide, i, in uCi, over the specified time period,
{uCi/second * seconds).

" 3.17E-8 = .inverse of the number of seconds in a year.

NOTE

If the methodology in this section is used in determining dose to an
individual, rather than air dose due to noble gases, substitute Ki, from

Table 4.3, for Mi, and (Li + 1.1 Mi) for Ni.
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522

lodine-131, lodine-133, Tritium and Radionuclides in Particulate Form, with Haif-Lives
Greater than 8 Days
The dose to an individual from |-131, I-133, Tritium and Radionuclides in Particulate Form

with half-lives greater than 8 days in gaseous-effluents released from the site to an
unrestricted area is determined by solving the following expression:

Dose, =‘ f (3.173-8) b { f (R) (DV) (Q) (eq 5.2.2)
where:

Dose, = dose to all real pathways, p, to organ, o, of an individual in age group, a,
from 1-131, 1-133, Tritium and Radionuclides in Particulate Form, with
half-lives greater than 8 days, in mrem, during any desired time period.

R; = the dose factor for each identified radionuciide, i, pathwéy, p, age group,
3, and organ, o, in mrem/yr per uCifm® for the inhalation pathway and m? -
mrem/yr per uCifsec for other pathways, from Tables 5.2 to 5.7.

"|_for condenser off-gas air ejector iodines.

NOTE

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

NOTE

Tritium, H-3, dose factor is mrem/year per uCi/m? for all pathways. -

Dv = highest sector annual average gaseous dispersion factor (X/Q) at or
beyond the unrestricted area boundary, in sec/ms, for the inhalation
pathway, and D/Q, in m?, for other pathways. Table 4.4 is used to derive
the values for station vent releases and Table 4.5 is used to derive the
values for all other releases. The values used to calculate site boundary
and critical receptor doses are as follows:

Station Vent Releases - Boundary

Inhalation X/Q 7ATE7 ‘
Meat D/Q . 1.22 E-8 Ground D/Q 1.22 E-8
- CowMilk/infant D/IQ ~ 1.22 E-8 Vegetation D/Q 1.22 E-8
Station Vent Releases - Critical Receptor .
inhalation X/Q 72E-7 ) ‘
Meat D/Q 46 E-9 Ground D/Q 7.8E8
Cow/Milk/Infant D/Q 3.1E-2 Vegetation D/Q 8.9E¢

131




TMI - Unit 1

Number

Radiological Controls Procedure 6610-PLN-4200.01
Titte . Revision No.
Offsite Dose Calculation Manual (ODCM) 25
Ground or Other Releases - Boundary
Inhalation X/Q 1.16 E-5
Meat D/Q 412 E-8 Ground D/Q 412 E-8

Cow/Milk/Infant D/Q  4.12 E-8

Ground or Other Releases - Critical Receptor

Inhalation X/Q 12E-5
Meat D/IQ 9.2 E-9
Cow/Milk/Infant D/Q 6.3 E-9

Vegetation D/Q  4.12E-8

Ground D/Q 3.0E-8
Vegetation D/Q 26E-8

Dv(H-3) = Inthe case of H-3 only the X/Q's above are used for all pathways.

Q; = release of I-131, I-133, Tritium and Radionuclides, i, in Particulate Form

with half-lives greater than 8 days, in pCi, cumulative over the specified

time period (uCi/second * seconds).
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5.3 Gaseous Radioactive System Dose Calculations Once per Month

ODCM Part | Contral 2.2.2.4 and TMI-2 PDMS Tech Spec Section 6.7.4.a.6 requires that
appropriate subsystem of the Gaseous Radwaste Treatment System shali be used to reduce the
radioactive materials in gaseous waste prior to their discharge. When the monthly projected doses
due to the gaseous effluent releases from the site would exceed:

0.2 mrad to air from gamma radiation; or
0.4 mrad to air from beta radiation; or
0.3 mrem fo any organ.

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

At least once per month the gamma air dose, beta air dose and the maximum organ dose for the
quarter-to-date will be divided by the number of days into the quarter and multiplied by 31. Also, this
dose projection shall include the estimated dose due to any anticipated unusual release during the
period for which the projection is made. If these projected doses exceed any of the values listed
above, appropriate portions of the TMI-1 Gaseous Waste Treatment System, as defined in

Section 6.0, or appropriate portions of the TMI-2 Gaseous Effluent Filtration System as shown on
Figure 4.5, shall be used to reduce radioactivity levels prior to release.

At the discretion of Radiological Engineering, time periods other than the current guarter-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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5.4 Alternative Dose Calculational Methodologies for Gaseous Effluents

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

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

This model incorporates the guidelines and methodology set forth in USNRC Regulatory

Guide 1.109, and uses actual hourly meteorological information matched to the time of releases to
more accurately assess the dispersion of effluents in the atmosphere. Combining this assessment
of dispersion with TMI effluent data for each unit, postulated maximum hypothetical doses to the
public are calculated.
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TMI - Unit 1
Radiolegical Controls Procedure 6610-PLN-4200.01
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. TABLE 5.2.1

Pathway Dose Factors, Ri -

AGE GROUP: INFANT  PATHWAY: INHALATION

o e RS v A A R B B N M M M e T e E e e G e W v e M R MR E R A e e e e e E

O ORGAN DOSE FACTORS; mremyear per uCifm® __—~ """~
BONE LIVER T.BOD_Y THYROID KIDNE_Y LUNG Gl-LL!

H-3 0.00E+00 6.47E+02 6.47E+02 6.47E+02 6.47E+02 6.47E+02 6.47E+02

C-14 ?.65E+04 5.31E+03 5.31E+03 5.31E+03 5.31E+03 5.31E+03 5.31E+03

CR-51 0.00E+00 0.00E+00 8.95E+01 §5.75E+01 1.32E+01 1.28E+04 3.57E+02

MN-54 0.00E+00 2.53E+04 4.98E+03 0.00E+00 4.98E+03 1.00E+06 7.06E+03
FE-55 1.97E+04 1.17E+04 3.33E+03 0.00E+00 0.00E+00 8.69E+04 1.09E+03
FE-59 1.36E+04 2.35E+04 9.48E+03 0.00E+00 0.00E+00 1.02E+06 2.48E+04

ot e e e e e e e % M L e e e e A R e e e e e e e T e e A M e e e e M A e e v = A N s e e e e

CO-58. 0.00E+00 1.226+03 1.82E+03 O0.00E+00 O.00E+00 7.77E+05 1.11E+04
CO-60 0.00E+00 8.02E+03 1.18E+04 0.00E+00 O0.00E+00 4.51E+06 3.19E+04
NI-63 3.39E+05 2.04E+04 1.16E+04 0.00E+00 O0.00E+00 2.09E+05 242E+03

- me a0 e v b G% e e e . e M TR e e an A MR R M R M e m e e e R s M e T e b e e e e e Be W e = e e e v

ZN-65 1.93E404 B.26E+04 3.11E+04 0.00E+00 3.25E+04 8.47E+05 5.14E+04
RB-886 0.00E+00 1.90E+05 8.82E+04 0.00E+00 0.00E+00 0.00E+00 3.04E+03
SR-89 3.98E+05 0.00E+00 1.14E+04 0.00E+00 O0.00E+00C 2.03E+06 6.40E+04

SR-80 4.09E+07 O0.00E+00 2.59E+08 0.00E+00 0.00E+00 1.12E+07 1.31E+05
Y-91 5.88E+05 0.00E+00 1.57E+04 0.00E+00 0.00E+00 2.45E+06 7.03E+04
ZR-95 1.15E+05 2.79E+04 2.03E+04 O0.00E+00 3.11E+04 1.75E+06 2.17E+04

NB-95 1.57E+04 6.43E+03 3.78E+03 0.00E+00 4.72E+03 4.79E+05 1.27E+04
RU-103  2.02E+03 0.00E+00 6.79E+02 0.00E+00 4.24E+03 5.52E+05 1.61E+04
RU-106  8.68E+04 0.00E+00 1.09E+04 0.00E+00 1.07E+05 1.16E+07 1.64E+05

D Gy e e S SN Te o s A R R e A M e e e e e M M MR G e e e S SR D M e v ey Me e e e P e P e e G SR R e e e m e e e e

AG-110M 09.98E+03 7.22E+03 5.00E+03 0.00E+00 1.09E+04 3.67E+06 3.30E+04
TE-125M 4.76E+03 1.99E+03 6.58E+02 1.62E+03 0.00E+00 4.47E+05 1.29E+04
TE-127M 1.67E+04 6.90E+03 2.07E+03° 4.87E+03 3.75E+04 1.31E+06 2.73E+04

- em e e e e P e e e L e R e e sm M e W T e A e AR B T M e S e W P Gv e ) e M SR M M- G e e W T = e e ae e

TE-129M 1.41E+04 6.09E+03 2.23E+03 .5.47E+03 -3.18E+04 1.6BE+06 6.90E+04
1-131 3.79E+04 4.44E+04 1.96E+04 1.48E+07 5.18E+04 0.00E+00 1.08E+03
1-133 1.32E+04 1.82E+04 §5.60E+03 3.56E+06 2.24E+04 O0.00E+00 2.16E+03

e e e e e Y e e M e R M e e e AL s AR R S ey e e e e A R Y R e e ek R MR R S e e e e me R M A e et M v e

CS-134  3.96E+05 7.03E+05 7.45E+04 O0.00E+00 1.90E+05 7.97E+04 1.33E+03
C8-136  4.83E+04 1.35E+05 5.28E+04 0.00E+00 5.64E+04 1.18E+04 1.43E+03
CS-137  549E+05 6.12E+05 4.55E+04 0.00E+00 1.72E+05 7.13E+04 1.33E+03

O e T T e M @ I P Ge N M M G W R S M D TR G R W e Y G e S W g e e M M R B S e G e M e ER MR v e M M e o e

BA-140 ~ 5.60E+04 5.60E+01 2.90E+03 0.00E+00 1.34E+01 1.60E+06 3.84E+04
CE-141 2.77E+04 1.67E+04 1.99E+03 0.0CE+00 525E+03 5.17E+05 2.16E+04
CE-144°  3.19E+06 1.21E+06 1.76E+05 0.00E+00 &.38E+05 9.84E+06 1.48E+05

- e W e e e e e e W R e o e dm e R Se T e e R R R e e AR e e e v v SR e A8 G e e e e At M R Be e e e

PR-143 1.40E+04 5.24E+03 6.99E+02 0.00E*;OO 1.97E+03 4.33E+05 3.72E+04
ND-147  7.94E+03 8.13E+03 5.00E+02 0.00E+00 3.15E+03 3.22E+05 3.12E+04

W e e M e e e S e S S eV T e e R R R A G ey e e e A Y i e e S S S MR Re e e e D R Y e e
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| TABLE 5.2.2
Pathway Dose Factors, Ri

AGE GROUP: CHILD  PATHWAY: INHALATION

e e e v e S e e e =t e e e ED G G e e G W W M e e A e e e e e m W W e e ]

NUGLIDE | oo ORGAN DOSE FACTORS; mrem/year per uCiim’ "~~~
BONE LIVER T.BODY THYROID KIDNEY LUNG Gl-Lu
H-3 0.00E+00 1.12E+03 1.12E+03 1.12E+03 1.12E+03 1.12E+03 1.12E+03

C-14 3.50E+04 '6.73E+03 6.73E+03 6.73E+03 6.73E+03 6.73E+03 6.73E+03
CR-51 0.00E+00 0.00E+00 1.54E+02 8.55E+01 243E+01 1.70E+04 1.08E+03

MN-54 0.00E+00 4.29E+04 ©.51E+03 0.00E+00 1.00E+04 1.58E+06 2.29E+04
FE-85 4.74E+04 2.52E+04 7.77E+03 . 0.00E+00 "0.00E+00 1.11E+05 2.87E+03
FE-59 2.07E+04 3.34E+04 1.67E+04  0.00E+00 0.00E+00 1.27E+06 7.07E+04

= e e W e e e e SR T N e e M AR R G R e e 0 W M e e e e M A Y am MR ke e M TR en T et e Te S e e e e

CO-58 0.00E+00 1.77E+03 3.16E+03 0.00E+00 0.00E+00 1.11E+06 3.44E+04
CO-60 0.00E+00 1.31E+04 2.26E+04 0.00E+00 0.00E+00 7.07E+08 9.62E+04
NI-63 8.21E+05 4.63E+04 2.80E+04 0.00E+00 0.00E+00 2.75E+05 6.33E+03

ZN-85 426E+04 1.13E+06 7.03E+04 0.00E+00 7.14E+04 ©.95E+05 1.63E+04
RB-86 0.00E+00 - 1.98E+05 1.14E+05 0.00E+00 0.00E+Q00 0.00E+00 7.99E+03
SR-89 5.99E+05 O0.Q00E+00 1.72E+04 0.00E+00 O0.00E+00 2.16E+06 1.67E+05

e e e M e e Y S e e s e e e M e T e B e v 4e e L A MR W T e e s A R E W e e e Al M MR Ae s e A A B S e e e

SR-90 1.01E+08 ~0.00E+00 6.44E+06 0.00E+00 O0.00E+00 1.48E+07 3.43E+05
Y-91 9.14E+05 (0.00E+00 2.44E+04 0.00E+00 O0.00E+00 2.63E+06 1.84E+05
ZR-95 1.90E+05 4.18E+04 3.70E+04 O0.00E+00 5.96E+04 223E+068 6.11E+04

B T i L T R e I R L

NB-95 2.35E+04 9.18E+03 6.55E+03 0.00E+00 8.62E+03 6.14E+05 3.70E+04
RU-103  2.79E+03 0.00E+00 1.07E+03 0.00E+00 7.03E+03 6.62E+05 4.48E+04
RU-106  1.38E+05 0.00E+00 1.69E+04 - C.00E+00 1.84E+05 1.43E+07 4.29E+05

D L i I I I N R R I I e

AG-11CM  1.69E+04 1.14E+04 9.14E+03 .0.00E+00° 2.12E+04 §5.48E+06 1.00E+05
TE~125M 6.73E+03 2.33E+03 9.14E+02 1.92E+03 0.00E+00 4.77E+05 3.38E+04
TE-127M 249E+04 8.55E+03 3.02E+03 6.07E+03 6.36E+04 1.48E+06 7.14E+04

o e e B v an me e A Pe e me e e m S T e e e W e e n e e TR MR e e R T M M M e s e W Se e e m m ea an e o  an e

TE-129M 1.92E+04 6.85E+03 3.04E+03 6.33E+03 5.03E+04 1.76E+06° 1.82E+05
131 4.81E+04 4.81E+04 2.73E+04 1.62E+07 7.88E+04 O0.00E+00 2.84E+03
- 133 -1.66E+04 203E+04 7.70E+03 3.85E+06 3.38€+04 (.00E+00 5.48E+03

B R e T T N e e R R T R N R il

CS-134  6.51E+05 1.01E+08 225E+05 0.00E+00 3.30E+05 1.21E+05 3.85E+Q3
CS-136 . 6.51E+04 1.71E+05 .1.16E+05 O0.00E+00 ©.55E+Q4 1.45E+04 4.18E+03.
CS-137  9.0TE+05 8.25E+05 1.28E+05 O0.00E+00 2.82E+05 1.04E+05 3.62E+03

D R e e e I R R R N N e ik

BA-140  7.40E+04 6.48E+01 4.33E+03 0.00E+00 211E+01 1.74E+06 1.02E+05
CE-141 3.92E+04 1.95E+04 290E+03 0.00E+00 8.55E+03 5.44E+05 5.66E+04
CE-144 - 6.77E+06 2.12E+06 3.61E+05 0.00E+00 1.17E+06 1.20E+07 3.89E+05

- S M e ey e s A Ay o OF A A D e G S s e S e B W WS Gv S i G4 SR TE D AR e S R G GE R e e G dm e e W e

PR-143 1.86E+04 5.65E+03 9.14E+02 0.C0E+00 3.00E+03 4.33E+05 9.73E+04
ND-147  1.08E+04 8.73E+03 6.81E+02 0.00E+00 4.81E+03 3.28E+05 8.21E+04

- ey e e e P R e em o e G v T M e g e e M R e e TR M e e e P SR T e e W m ey e e W MY e e ke e o
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’ TABLE 5.2.3

Pathway Dose Factors, Ri

AGE GROUP: TEEN  PATHWAY: INHALATION

- ey e A M S S A e et A M e b em Sy ED e e M e e M G e v M e S S e G e A e R M R M e e e

NUGLIDE |mce e mme e ORGAN DOSE FACTORS; mrem/year per uCiim® ___ |
) _?ONE _ LIVER T.BO_D_Y THYR_’QIP KIDNEY LUNG GI-LLI

H-3 0.00E+00 1.27E+03 1.27E+03 1.27E+03 1.27E+03 1,27E+03 1.27E+03

C-14 260E+04 4.87E+(03 4.87E+03 4.87E+03 4.87E+03 4.87E+03 4.87E+03

CR-51 0.00E+00 0.00E+00 1.35E+02 7.50E+01 3.07E+01 2.10E+04 3.00E+03

MN-54 0.00E+00 5.11E+04 840E+03 0.00E+00 1.27E+04 1.98E+06 6.68E+04
FE-55 3.34E+04 2.38E+04 5.54E+03 O0.00E+00 0.00E+00 1.24E+05 6.39E+03
FE-59 1.59E+04 3.70E+04 143E+04 O0.00E+00 0.00E+00 1.53E+06 1.78E+05

- - e A ey e e e WD e T e e e e M e Me e e e e e e WS SR e e e e e e e e e e e M e M e wa b e s

CO-58 0.00E+00 2.07E+03 2.78E+03 0.00E+00 Q.00E+00 1.34E+06 9.52E+04
CO-60 0.00E+00 1.51E+04 1.8E+04 0.00E+00 O0.00E+0C 8.72E+06 2.59E+05
NI-63 5.80E+05 4.34E+04 1.98E+04 0.00E+00 0.00E+00 3.07E+05 1.42E+04

- e n A e R e e Y N s e e e R M MR M R M S e ey = T e e R e ma e e e e 6 e e e A e e s G e e e e e

ZN-65 3.86E+04 1.34E+05 624E+04 0.00E+00 B8.64E+04 1.24E+06 = 4.66E+04
RB-86 0.00E+00 1.90E+05 8.40E+04 0.00E+00 0.00E+00 0.00E+00 1.77E+04
SR-89 4.34E+05 0.00E+00 1.26E+04 0.00E+00 Q.00E+00 2.42E+06 3.71E+05

S e e e i T T B T R I e i T T e I i g N

SR-20 1.08E+08 0.00E+00 6.68E+06 0.00E+00 O0.00E+00 1.865E+07 7.65E+05
Y-91 6.61E+05 0.00E+00 1.77E+04 0.00E+00 0.00E+00 2.94E+06 4.09E+05
ZR-95 1.46E+05 4.58E+04 3.15E+04 0.00E+00 6.74E+04 2.69E+06 1.49E+05

e 4w e S e A U e e S G M W M Ay e e A A R E Np Ge vm me W ar B R Be M e M M M e e e e e AR e e W e e e G4 M G T e W W WG

NB-85 1.86E+04 1.03E+04 5.66E+03 " 0.00E+00 1.00E+04 751E+05 9.68E+04
RU-103  2.10E+03 0.00E+00 8.96E+02 0.00E+00 7.43E+03 7.83E+05 1.09E+05
RU-106  S.84E+04 (0.00E+00 1.24E+04 0.00E+00 1.90E+05 1.61E+07 - 9.80E+05

A e e A S M Ry ey e T e W W m e e R E e b R M S M EE W e e SR D BNy ey e s Al et S G Se b e Re M e MR M e e et ea o e e

AG-110M 1.38E+04 1.31E+04 7.99E+03 0.00E+00 2.50E+04 6.75E+06 2.73E+05
. TE-125M 4.88E+03 2.24E+03 6.67E+02 1.40E+03 O0.00E+00 5.36E+05 7.50E+04
TE-127M 1.80E+04 8.16E+03 2.18E+03 4.38E+03 6.54E+04 1.66E+06 = 1.59E+05

s n e TR G e e e e S R B e e s e e T GR UR R M e e e e e . R S R T e MU ke e N TP e e M e MR R W W e T w m E ee e = = s

TE-129M 1.38E+04 6.58E+03 2.25E+03 4.58E+03 5.19E+04 1.98E+068 4.05E+05
131 3.54E+04 4.91E+04 2.64E+04 1.46E+07 840E+04 O0.00E+00 6.49E+03
-133 1.22E+04 2.05E+04 6.22E+03 2.92E+06 3.59E+04 0.00E+00 1.03E+04

e e A e e e B S e A SR e e L S MR W R MR e e b N B G e e Ay s AR M T M e T e e e e W M W AR M e oo

CS-134 5.02E+05 1.13E+06 549E+05  0.00E+00 3.75E+05 146E+05 9.76E+03
CS-136  5.15E+04 1.94E+05 1.37E+05 0.00E+00 1.10E+05 1.78E+04 1.09E+04
CS-137  6.70E+05 8.48E+05 3.11E+05 O0.00E+00 3.04E+05 1.21E+05 8.48E+03

o e SR e et A A S e De Gw S e R R T R G MR TR UR Ge kb S AR Eb G M e e s S R N G e e Em e W Y R TR AR B e e e e e ¢

BA-140 5.47E+04 6.70E+01  3.52E+03 _0.00E+00 2.28E+01 2.03E+06 2.29E+05
Ck-141 2.84E+04 1.90E+04 217E+03 0.00E+00 8.88E+03 6.14E+05 1.26E+05
CE-144  4.88E+06 2.02E+06 2.62E+05 0.00E+00 1.21E+06 1.34E+07 B8.64E+05

L il i R N R N e e e i R T T T e

PR-143 - 1.34E+04 &5.31E+03 662E+02 0.00E+00 3.09E+03 4.83E+05 2.14E+05
ND-147  7.86E+03 8.56E+03 5.13E+02 0.00E+00 5.02E+03 3.72E+05 1.82E+05

A T MR o e ek M By v e e e e e M Em M AR S W e G e e WF W PV Y ST e e e e A A - e e o . e WP v A e e e e e e e e e e e b
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Number. : .
TMI - Unit 1
Radiological Controls Procedure 6610-PLN-4200.01
Title . Revision No.
Offsite Dose Calculation Manual (ODCM) 25
‘ TABLE 5.2.4 '

Pathway Dose Factors, Ri

AGE GROUP: ADULT  PATHWAY: INHALATION

-—-....-—-..----...———------—_------.—.-__~..----...._-..---....____-...

NUCLDE oo T GRGAN DOSE FACTORS; mromlysar per wCiim’
. BONE LIVER T.BODY THYROID - g _PSIDNEY LUNG Gl-LLI

H-3 0.00E+00 14.26E+03 1.26E+03 1.26E+03 1.26E+03 1.26E+03 1.26E+03

C-14 1.82E+04 3.41E+03 341E+03 3.41E+03 3.41E+03 3.41E+03 3.41E+03

CR-51 0.00E+00 0.00E+Q0 1.00E+02 5.95E+01 2.28E+01 1.44E+04 3.32E+03

MN-54 0.C0E+00 3.96E+04 6.30E+03 0.00E+00 9.84E+03 1.40E+06 7.74E+04
FE-55 246E+04 1.70E+04 3.94E+(3 0.00E+00 O0.00E+00 7.21E+04 6.03E+03
FE-59 1.18E+04 2.78E+04 1.06E+04 ©.00E+00 0.00E+Q0 1.02E+06 1.88E+05

P e e e R R I e i e e e e e e L

CO-58 0.00E+00 1.58E+03 2.07E+03 0.00E+00 O0.00E+00 9.28E+05 1.06E+05
CO-60 0.00E+00 1.15E+04 1.48E+04 Q.00E+00 O0.00E+00 5.97E+06 2.85E+05
NI-63 4.32E+05 3.14E+04 1.45E+04 0.00E+00 O0.00E+00 1.78E+05 1.34E+04

e s - e e e R R e am o e e e e Em e W MR R e R e W ve M e SR R T W TS SN AN M R WP N i PG MR R T MR e R e W Me e e v e e

ZN-65 3.24E+04 1.03E+05 4.66E+04 O0.00E+00 6.90E+04 B8.64E+05 5.34E+04
RB-86 0.00E+00 1.35E+05 ©5.90E+04 0.00E+C0 0.00E+00 0.00E+00 1.66E+04
SR-89 3.04E+05 0.00E+00 8.72E+03 0.00E+00 0.00E+00 1.40E+06 3.50E+05

. e e . B D Y S e s R TRt e A A s e S B S M e e e e O% ER W e v S M M M G0 P N T Gm e e b G e AN S WSS tm e T e e e

SR-90 9.92E+07 0.00E+00 6.10E+06 0.00E+00 O0.00E+CD 9.60E+06 7.22E+C5.
Y-91 4.62E+05 0.00E+00 1.24E+04 C.00E+00 0.00E+00 1.70E+06 3.85E+05
ZR-95 1.07E+05 3.44E+04 2.33E+04 0.00E+00 5.42E+04 1.77E+08 1.50E+05

e et G L E P M e we Gm W M WP e S M N R R Y e e en BB em e T T M e e A SR A RS BT Y T N e e W TN W e e T M e En R e o W e e e W

NB-95 - 1.41E+04 7.82E+03 4.21E+03 O0.00E+00 7.74E+03 5.05E+05 1.04E+05
RU-103 1.53E+03 0.00E+00 6.58E+02 0.00E+00 5.83E+03 5.05E+05 1.10E+05
RU-106  6.91E+04 0.00E+00 8.72E+0D3 O0.00E+00 1.34E+05 9.36E+08 9.12E+05

-------------------------------------------------------------------

AG-110M 1.08E+04 1.00E+04 &6.94E+03 0.00E+00 1.87E+04 4.63E+06 3.02E+05
-TE-125M 3.42E+03 1.58E+03 4.67E+02 1.05E+03 1.24E+04 3.14E+05  7.06E+04
TE-127M 1.26E+04 577E+03 1.57E+03 . 3.28E+03 4.58E+04 O60E+05 1.50E+05

- > P P A e S e e v A M e e A B M A M Sm e M W e e e e et S YR D Sm e b PP R e Me W T AN e e G W W S e e e M Y

TE-129M 9.76E+03 4.67E+03 1.58E+03 3.44E+03 3.66E+04 1.16E+06 3.83E+05
131 2.52E+04 3.58E+04 205E+04 1.19E+07 6.13E+04 O0.00E+00 &.28E+03 -
1133 B.64E+03 1.48E+04 4.52E+03 2.15E+06 2.58E+04 0.00E+00 8.88E+03

- - - e S W S8 M e e S P Mt S R M e i S WS TR S TR e s W UE Ge P M e M M W WB E MY Tt e e e L B A e Y R e e R e e R e e e o

CS-134  3.73E+05 8.48E+05 7.28E+05 O0.00E+00 2.87E+05 9.76E+04 1.04E+04°
CS-136  3.90E+04 1.46E+05 1.10E+05 O0.00E+0Q0 8.56E+04 1.20E+04 1.17E+04
CS-137  4.78E+05 6.21E+05 4.28E+05 0.00E+00 222E+05 7.52E+04 8.40E+03

O e v M G W D e e G MR EE R e B Ty e e AR %R Gn S M e e e AN T D e ev Gu B OB MR SR BN e ey e AL Gb e R AN T M e S T AR W T W e e b

BA-140 3.90E+04 4.80E+01 2.57E+03 0.00E+00 1.67E+01 1.27E+06 2.18E+05
CE-141 1.99E+04 1.35E+04 1.53E+03 0.00E+00 6.26E+03 3.62E+05 1.20E+05
CE-144  3.43E+06 1.43E+06 1.84E+05 (0.00E+Q00 848E+05 7.78E+06 8.16E+05

- e S s s e e e e me e e M Om e R e T R 4 L e MR e e N R M W W N Tw % A R MR G G e e e e M e R v e A MR e

PR-143 9.36E+03 3.75E+03 4.64E+02 0.00E+00 2.16E+03 281E+05 2.00E+05
ND-147  5.27E+03 6.10E+03 - 3.65E+02 0.00E+00 3.56E+03 2.21E+05 1.73E+05

- A U e eh e G4 e e R Y e e tm SR P Gm R eY M= me e e P e e Ym e e RS e OB B R M e T T be e 48 MR M me R e e e ey e e e s
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Number

TMI - Unit 1
_ Radiological Controls Procedure 6610-PLN-4200.01
Tiie . Revision No,
Offsite Dose Calculation Manual (ODCM) : ' 25
TABLE 5.3.1

Pathway Dose Factors, Ri

AGE GROUP: ALL  PATHWAY: GROUND PLANE

-------------------- D R I R L L g

"""""""""""""" r .

: ORGAN DOSE

' FACTORS"

'NUCLIDE fecmemanmacnna —————. ,

{ TBODY  SKIN |

[} ]

:’ H3 6.665'506’"'6.665“;06"’;

1C-14 0.00E+00 0.00E+00
1

1CR-51__ 4.65E+06 _ 5.50E+06

{MN-54  1.39E+09  1.62E+09 |
' FE-55 0.00E+00  0.00E+00 '
IFE-59___ 273E+08 _ 3.21E+08 !

'CO-58  3.79E408  4.44E+08 |
1CO-B0  215E+10  2.53E+10
| NI-63 0.00E+00  0.00E+00 |

1ZN-85  747E+08  8.50E+08
\RB-86 8.97E+08 1.03E+07
' SR-89 2.16E+04 2.51E+04 !

- e B e g e e

I SR-80 0.00E+00 0.00E+00
tY-91 1.07E+06  1.21E+06 !
1ZR-95 245E+08  2.84E+08

e ey v e e e M Mmoo e

' NB-95 1.37E+08 1.61E+08‘:
1RU-103  1.08E+08 1.26E+08
yRU-106  4.22E+08 5.06E+08
:
'
:
)

. e e e e

e o -e DR . N,
t

AG-110M 344E+09  4.01E+09
A TE-125M  1.55E+06  2.13E+06
(TE-127M 9.17E+04  1.08E+405

'TE-120M  1.98E+07  2.31£+07 |
1131 1,72E+07  2.09E+07
k138 245406 _ 2.98E+05 )
1CS-134  G.86E+09  8.00E+09
1CS-136  1.51E+08  1.71E+08

i T R e

. C8-137 1.03E+10 1.20E+10

l‘
1
1
1
)
\BA-140  2.06E+07  2.36E+07 |
'CE-141  1.37E+07  1.54E+Q7 !
'CE-144__ 6.96E+07 __ 8.05E+07 !
‘
]
1
1

'PR-143  0.00E+00 0.00E+00
1ND-147  8.39E+06 1.01E+07

* m? - mremlyear per uCifsec.
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Number
TM! - Unit 4 .
Radiological Controls Procedure 6610-PLN-4200.01
Title Revision No.
Offsite Dose Calculation Manual (ODCM) | 25
TABLE 5.4.1

Pathway Dose Factors, Ri
AGE GROUP: JNFAN‘f PATHWAY: GRASS-COW-MILK

e P M s gy T e e W W R we M e e Ty e e M e D e e W v A S e e P s R T e M W e e e e e

NUCLIDE b ORGAN DOSE FACTORS; m’ - mremyear per yCilsec N

- BONE LIVER T.BODY 'I:I-_i.Y_R.OlP KlE)_I’}lEY LUNG GIl-LLj
H-3 0.00E+00 2.38E+03 2.38E+03 2.38E+(03 2.38E+03 2.38E+03 2.38E+03
C-14 2.34E+08 5.00E+08 5.00E+08 5.00E+08 5.00E+08 5.00E+08 5.00E+Q8

CR-51 0.00E+00 0.00E+00 1.61E+05 1.06E+05 2.30E+04 2.05E+05 4.70E+06

P N T R i e e e e e e e e e e e e e e e R T

MN-54 0.00E+00 3.91E+07 8.85E+06 0.00E+00 B.65E+068 0.00E+00 1.43E+07
FE-B5 1.35E+08 8.74E+07 2.34E+07 0.00E+00 0.00E+00 4.27E+07 1.11E+07
FE-5¢ 2.25E+08 3.93E+08 1.55E+08 0.00E+00 '0.00E+0Q0 1.16E+08 1.88E+08

CO-68 0.00E+00 2.43E+07 6.06E+07 0.00E+00 0.00E+00 0.00E+00 6.05E+07
CO-60 0.00E+00 8.83E+07 2.08E+08 0.00E+00 0.00E+00 0.00E+00 2.10E+08
Ni-63 3.50E+10 2.16E+09 1.21E+09 0.00E+GG 0.00E+00 0.00E+GC 1.08E+08

e e e e e e e A T W e G e e et e E BE M M B T e e e MR R R R M TR G e el W MR R W M T M MR R T e o omsam a e

ZN-65  556E+09 1.91E+10 B8.79E+Q9 0.00E+00 9.24E+09 0.00E+00 1.61E+10
RB-88  0.00E+00 223E+10 1.10E+10 0.00E+00 0.00E+Q0 0.00E+00 5.70E+08
SR-80°  1.26E+10 0.00E+00 3.62E+08 0.00E+00 0.00E+00 0.00E+00 2.59E+08

. e S B s T W R W S W M T W e e e MM TP T T T T ) i R MR T e S TR e S G e AR MR TN TN e M e e Mo M e e W e =t

SR-90 1.226+11 0.00E+0C 3.10E+10 C.00E+00 O0.00E+00 0.00E+00 1.52E+09
Y-91 7.34E+04 0.00E+00 1.95E+03 0.00E+00 0.00E+00 0.00E+00 5.286E+06
ZR-95 8.81E+03 1.66E+03 1.18E+03 0.00E+00 1.79E+03 0.00E+00 8.27E+05

s e v e e e e M TR M ek s vy e e R A e me AL TR MR Y e e e e e M BN e e e e e S B MR T Y M e e ek e T W e

NB-85 5.94E+05 245E+05 141E+05 0.00E+00 1.75E+05 0.00E+00 2.07E+08
RU-103  868E+03 0.00E+00 2.90E+03 C.D0E+00 1.81E+04 0.00E+00 1.06E+05
RU-106  1.81E+05 0.00E+00 2.38E+04 0.00E+00 225E+05 0.00E+00 1.45E+06

—— . = . G5 e e e e e AR BN W S SN TR SR T e kG SR B TR NP S EL PN e A R WY e e B G e e e S e R e R e e o et

AG-110M 3.86E+08 2.82E+08 1.87E+08 0.00E+00 4.03E+08 0.00E+00 1.46E+10
TE-125M 1.51E+08 5.05E+07 2.04E+07 5.08E+07 0.00E+00 0.00E+00 7.19E+07
TE-127M 4.22E+08 1.40E+08 S5.10E+07 1.22E+08 1.04E+09 0.00E+00 1.70E+08

R ek B VE = ad e A P e e T e e N PR A e e e e el gy i e e R e S A B gy m s G e e e S B = o = A S e e e

TE-129M 5.58E+08 1.91E+08 8.59E+07 2.14E+08 1 .39E+09 0.00E+00 3.33E+08
=131 272E+09 3.21E+09 1.41E+09 1.05E+12 3.75E+08 0.00E+00 1.15E+08
1-133 3.63E+07 520E+07 1.55E+07 9.62E+09 6.22E+07 0.00E+00 8.96E+06

- . D T e v A e e e e e e R me m G o e e e e A e g e e e e e e e M e e e W M e e e

CS-134  3.65E+10 6.81E+10 6.88E+09 0.00E+00 1.75E+10 7.19E+09 1.85E+08
CS-136 1.98E+09 5.83E+09 2.18E+09 0.00E+00 2.32E+08 4.75E+08 6.85E+07
CS-137  5.15E+10 6.03E+10 4.27E+08 0.00E+00 1.62E+10 6.55E+09 1.89E+08

- - e e e M e e e R e TS N R e e e W E e E®®®AS® R .-

BA-140 2.42E+08 242E+05 1.25E+07 O0.00E+00 575E+04 1.49E+05 5.94E+07
CE-141 4.34E+04 265E+04 3.12E+03 0Q.00E+00 8.17E+03 Q.00E+00 1.37E+07
CE-144  233E+06 9.53E+05 1.30E+05 0.00E+00 3.85E+05 0.00E+00 1.34E+08

ey e e e A Gn T M L e e R G R S TR W W TS R s an U A S TR G 0T L% MU R P N W T GE GY e T M AR TR TN M M W W S e o e e

PR-143 1.49E+03 5.56E+02 7.37E+01 0.00E+00 207E+02 0.00E+00 7.84E+05
ND-147  8.83E+02 9.07E+02 5.55E+01 0.00E+00 3.50E+02 0.00E+00 A 5.75E+05

e e e e e e S e e e e e e e e S M) e o e e e S D M e e e G e e D P e W W MR b e
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Number
TMI - Unit 1
Radiological Controls Procedure 6610-PLN-4200.01
Title Revision No.
Offsite Dose Calculation Manual (ODCM) 25
| TABLE 5.4.2

Pathway Dose Factors, Ri

AGE GROUP: CHILD  PATHWAY: GRASS-COW-MILK

NUGLIDE fom e m e oo e e ORGAN DOSE FACTORS; m’ - mremiyear per uCisec
BONE LIVER T.BODY TH\[R_OID KIDNEY LUN(§ _GI-LLI
‘H-3 0.00E+00 1.57E+03 1.57E+03 1.57BE+03 1.57E+03 1.57E+03 1.57E+03
C-14 1.20E+08 2.39E+08 2.39E+08 2.39E+08 2.39E+08 2.39E+08 2.39E+08

CR-51 0.00E+00 0.00E+00 1.02E+05 5.65E+04 1.54E+04 1.03E+05 5.40E+06

B R e e I R T e i L B L L

MN-54 0.00E+00 2.10E+07 &59E+06 0.00E+00 5.89E+06 O0.Q0E+00 1.76E+07
FE-55 1.12E+08 5.94E+07 1.84E+07 0.00E+00 0.00E+Q0 3.36E+07 1.10E+07
FE-59 1.20E+08 1.895E+08 &.70E+Q7 0.00E+00 0.00E+00 5.65E+07 2.03E+08

e AT M W Rm S e e m e e e g e e MR e e e S e e e e e e e e e e e e W PP TR M e ab M e vm o =

CO-&8 0.00E+00 1.21E+07 3.72E+07 0.00E+00 O0.00E+00 0.00E+00 7.08E+07
CO-80 0.00E+00 4.32E+07 1.27E+08 0.00E+00 0.00E+00 O.00E+00 2.38E+03
Ni-63 - 2.87E+10 1.58E+09 1.01E+09 O0.00E+00 .0.00E+00 O0.00E+DD 1.07E+0B

e s e e e = e e e L A S e e e e e e e S e e e S AE ER R W R e B ER B MR e e Ak e e PP M e e W e m w

ZN-85 4.14E+09 1.10E+10 6.86E+09 0.00E+00 6.95E+09 O0.00E+00 1.94E+09
RB-86 - 0.00E+00 8.78E+08 540E+09 0.00E+00 0.002+00 OC.00E+00 5.85E+08
SR-89 6.63E+09 0.00E+00 1.89E+08 0.00E+0C O0.00E+00 0.00E+00 2.57E+08

e e S W e B EA e Gm G e T T D T R W S TR mr S AN G VY e e B W M SR SR Sy M e G e e e e S ee e m e o e MDA e e e

SR-90 1.12E+11 0.00E+00 2.84E+10 0.00E+00 0.00E+00 0.00E+00 1.51E+09
Y-91 3.91E+04 O0.00E+00 1.05E+03 0.00E+00 O0.00E+00 0.00E+00 5.21E+06
ZR-95 3.84E+03 8.43E+02 7.51E+02 0.00E+00 1.21E+03 0.00E+00 8.80E+05

R L e el e e e I L e L L

NB-985 3.18E+05 1.24E+05 8.86E+04 0.00E+00 1.16E+05 O0.00E+00 - 2.29E+08
RU-103  4.29E+03 0.00E+00 1.65E+03 0.00E+00 1.0BE+04 O.00E+00 1.11E+05
RU-106  9.25E+04 0.00E+00 1.15E+04 0.00E+00 1.25E+05 O0.00E+00 1.44E+06

D L Ll R R e el R I N L L

AG-110M 2.09E+08 1.41E+08 .1.13E+08 O.00E+00 2.B63E+08 O0.00E+00 1.68E+10
TE-126M 7.39E+Q7 2.00E+07 9.85E+06 2.072+07 0.00E+00 O0.00E+00 7.13E+07
TE-127M 2.08E+08 S5.61E+07 247E+07 - 4.98E+07 5.94E+08 0.00E+00 - .1.69E+08

N el L e R kI e

TE-129M 2.72E+08 7.59E+07 4.22E+07 B.76E+07 7.98E+08 0.00E+00 3.31E+08
k131 1.31E+09 1.31E+09 746E+08 4.34E+11 2.16E+09 O0.00E+00 1.17E+08
[-133 1.72B+07 2.13E+07 8.05E+06 3.95E+08 3.55E+07 (.00E+00 B8.58E+06

e e e T e e MR P s e e ke e e e e e e e e e e me e M A M e e h TS e M R e ek W e e e 4y e e e =

CS-134  2.27E+10 3.72E+10 7.85E+09 0.00E+00 1.15E+10 4.14E+09 2.01E+08
Cs-136 1.01E+09 2.79E+09 1.80E+09 0.00E+00 1.49E+03 2.21E+08 9.80E+07
C8-137  3.23E+10 3.09E+10 4.56E+09 O0.00E+00 1.01E+10 3.62E+C9 -1.93E+08

BA-140 1.18E+08 1.03E+05 6.86E+06 O0.00E+00 3.35E+04 6.14E+04 5.96E+07
CE-141 219E+04 1.09E+04 = 1.62E+03 O0.00E+Q0 4.79E+03 0.00E+00 1.36E+07
CE-144 1.63E+06 5.09E+05 8.67E+04 0.00E+00 282E+05 0.00E+00 1.33E+08

L L e i R R R X R R el L L LT

PR-143 7.18E+02 2.16E+02 3.56E+01 O0.00E+00 1.17E+02 0.00E+00 7.75E+05
ND-147  4.45E+02 3.61E+02 2.79E+01 O0.00E+00 1,98E+02 O0.00E+00 5.71E+DS

. ek R e e e e e e Be e e B A e e e e T e e P R M e P M e e e e e e s M e e e e o o v A= o o o b e e P e e
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Number
T - Unit 1
Radiological Controls Procedure 6610-PLN-4200.01
Title ‘ Revision No. \
Offsite Dose Calculation Manual (ODCM) 25
TABLE 5.4.3 '

Pathway Dose Factors, Ri

AGE GROUP: TEEN  PATHWAY: GRASS-COW-MILK

- e e W Y Y my ee e e e me e e e e e e M e AR SR e M G M E ER R B e e e e e e e e e M e MY M M M ey m e e

'N'L; CL-H;)I; _________ ORGAN DOSE FACTORS; m” - mrem/year per uCilsec
BONE  LIVER  T.BODY THYROID ~KIDNEY ~ LUNG ~ GI-LLI

H-3 0.00E+00 9.03E+02 0.93E+02 D0.93E+02 0.938+02 0.93E+02 8.93E+02

C-14 486E+08 O.73E+07 O.73E+07 9.73E+07 O73E+07 9.73E+07 9.73E+07

CR-51 0.00E+00 0.00E+00 4.99E+04 2.77E+04 1.00E+04 7.13E+04 8.39E+06

e Y T R T L L Y T N L T T Sra.

MN-54 D.00E+00 1.40E+07 2.78E+06 0.00E+0C 4.19E+06 0.00E+00 2.88E+07
FE-55 4.46E+07 3.16E+07 7.37E+06 0.00E+00 0.00E+00 2.01E+07 1.37E+07
FE-58 5.19E+07 1.21E+08 4.68E+07 0.00E+00 0.00E+00 3.82E+07 2.86E+08

- Y e e ey em e S e e er e v e e e e W e A R W S M TE Y% v M MM N R M m R et ey e e e et G e e e e e

CO-58 0.00E+00 7.94E+06 1.83E+07 0.00E+00 0.00E+00 0.00E+00 1.10E+08
CO-60 0.00E+00 2.78E+07 6.27E+07 0.00E+00 0.00E+00 0.00E+00 3.62E+08
NI-63 1.18E+10 B8.36E+08 4.01E+08 0.00E+00 O0.00E+00 O0.00E+00 1.33E+08

v e e e e . WS W WP R e RS W WS W AR MR Ve AT MM M Em e e am e e e e e e me e M M e M R e e W e e e s A ek bm W 4

ZN-85 2.11E+09 7.32E+09 3.42E+09 O0.00E+00 4.69E+09 0.00E+00 3.10E+09
RB-86 0.00E+00 4.73E+09 . 2.22E+09 O0.00E+00 0.00E+00 O0.00E+00 7.00E+08
SR-89 2.68E+09 0.00E+00 * 7.67E+07 O0.00E+00 0.00E+00 0.00E+00 3.19E+08

e e e e e k) kb b eh B AR B TR W M TR SR R G MR e M Y Y v e A R R M e e e e e s e e e e S e A Gm e e Ae ek SR PR R e e

SR-80 6.62E+10 0.00E+00 1.63E+10 0.00E+00 0.00E+00 O0.00E+00 1.86E+09
"Y-91 1.58E+04 0Q.00E+Q00 4.24E+02 0.00E+00 0.00E+00 0.00E+00 6.48E+06
ZR-95 1.65E+03 65.21E+02 3.58E+02 0.00E+00 7.85E+02 0Q.00E+00 1.20E+06

-------------------------------------------------------------------

NB-85 1.41E+05 7.82E+04 4.30E+04 0.00E+00 7.58E+04 O0.00E+00 3.34E+08
RU-103  1.81E+03 0.00E+00 7.75E+02 Q.00E+00 6.39E+03- 0.00E+00 1.51E+05
RU-106  3.76E+04 0.00E+00 4.73E+03 0Q.00E+00 7.24E+04 (0.00E+00 1.80E+(06

e R R EE L n A B BB ER B YR T W e sy ey e et e e ma A AR 4R AR SR A M S N ER M SR R e SN T GG Y e T T ey e e e e e e e o me M e

AG-110M 9.64E+07 9,12E+07 5.55E+07 0.00E+00 1.74E+C8 O0.00E+00 2.56E+10
TE-125M 3.01E+07 1.08E+07 4.02E+06 840E+06 0.00E+00 0.00E+00 8.87E+07
TE-127M 8.45E+07 3.00E+07 1.00E+07 2.01E+Q07 3.42E+08 0.00E+00 2.11E+08

- o . e e e e e N D ML BB P W TE Wy Sy SS M e G em e Am e e e e e e Mm an e MR MR B R S A e M e e e e e e oS R e G A o e

TE-129M 1.10E+08 ~ 4.09E+07 1.74E+07 3.56E+07 4.61E+08 0.00E+00 4.14E+08
-131 5.38E+08 7.53E+08 4.05E+08 2.20E+11 1.30E+09 O0.00E+00 1.49E+08
133 7.08E+06 1.20E+07- 3.66E+06 1.68E+08 . 2,11E+07 0.00E+00 9.08E+06

CS-134  9.83c+0¢ 2.31E+10 1.07E+10 -0.00E+00 - 7.35E+09 2.81E+09 2.88E+08
CS-136 - 4.49E+08 1.77E+08 1.19E+09 O0.00E+00 9.63E+08 1.52E+08 1.42E+08
CS-137  1.34E+10 1.7BE+10 6.21E+09 O0.00E+00 86.06E+08 2.36E+09 2.54E+08

- . o o e e s e e e B BN e e e o e e e S A MR e s b MG A 4B A M AR T e N e e S M M B MW W W

BA-140  4.87E+07 S597E+04 3.14E+06 0.00E+00 2.02E+04 4.01 E+04 7.51E+07
- CE-141 8.80E+03 5.94E+03 6.82E+02 ' 0.00E+00 2.80E+03 0.00E+00. 1.70E+07
CE-144  B.59E+05 2.73E+05 3.54E+04 O0.00E+00 1.63E+05 0.00E+0C 1.66E+08

PR-143  2.90E+02 1.16E+02 1.44E+01 O0.00E+00 6.73E+01 0.00E+00 9.55E+05
ND-147 1.81E+02 1.97E+02 1.18E+01 O0.00E+00 1.16E+02 0.00E+0C 7.12E+05

o e e e e e e e e R S R e A N GF BB W T M v ¥ Ay Me e e e e e e de e Am e e R T e e e e e e e W M S M e Am ¢
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Number
TMI - Unit 1
Radiological Controls Procedure 6610-PLN-4200.01
. Title ‘ Revision No.
Offsite Dose Calculation Manual (ODCM) 25
‘ TABLE 5.4.4°

Pathway Dose Factors, Ri

AGE GROUP: ADULT PATHWAY: GRASS-COW-MILK

e L L L e e e e R

NUGLIDE b oo ORGAN DOSE FACTORS; m” - mrem/year per uCilsec
. BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI

H-3 0.00E+00 7.62E+02 7.62E+02 7.62E+02 7.62E+02 7.62E+02 7.62E+02

C-14 2.63E+08 5.26E+07 5.26E+07 5.26E+07 5.26E+07 5.26E+07 5.26E+07

CR-51 0.00E+00 0.00E+00 2.85E+04 1.70E+04 6.28E+03 3.78E+04 7.17E+06

e e o e e em o = e e Pm e s L A e R e S S MR Be 8 M M R M M e e e e e e e e e e P S S M S e M R W e m e e o o

MN-54 0.00E+00 8.40E+06 1.60E+06 0.00E+00 2.50E+06 0.00E+00 2.57E+07
FE-55 2.51E+07 1.73E+07 4.04E+06 0.00E+00 0.00E+00 9.66E+06 9.23E+06
FE-59 2.97E+07 6.97E+07 267E+07 O0.00E+00 0.00E+00 1.95E+07 2.32E+08

o v . P e v = = v T e rm e v e e e A M MM P MM e M e e e e R e m m E e e e W e

CO-58 0.00E+00 4.71E+06 1.05E+07 (0.00E+00 (0.00E+00 0.00E+00 9.54E+07
CO-60 0.00E+00 1.64E+07 3.61E+07 0.00E+00 O0.00E+C0 0.00E+00 3.08E+08
NI-63 6.72E+09 4.65E+08 2.25E+08 0.00E+00 0.00E+00 0.00E+00 ©.71E+07

ZN-65 1.37E+09 4.36E+09 1.97E+09 0.00E+00 2.91E+09 0.00E+00 2.74E+08
RB-86 0.00E+00 2.59E+08 1.21E+09 O0.00E+00 0.00E+00 0.00E+00 §6.10E+08
SR-89 1.45E+09 0.00E+00 4.16E+07 0.00E+00 0.00E+00 0.00E+C0 2.32E+08

o ey e s s R A M R M A R T e M e e e G M MM MBS RN R ETEER RS mm -

SR-90 4.67E+10 0.00E+00 1.15E+10 0.00E+00 0.00E+00 0.00E+00 1.35E+09
Y-91 8.57E+03 (0.00E+00 2.29E+02 O0.00E+00 0.00E+0C 0.00E+00 4.72E+06
ZR-95 9.41E+02 3.02E+02 2.04E+02 0.00E+00 4.74E+02 0.00E+00 9.57E+05

v e = . - e s s e e e B A R W S N G A W G T e e Ay e em hm A M e A S M S M M S R A R M S M R e Y en M M e e e

NB-95 8.24E+04 4.58E+04 246E+04 0.00E+00 4.53E+04 0.00E+00 2.78E+08
RU-103 1.02E+03 0.00E+00 4.38E+02 O0.00E+00 3.88E+03 0.00E+00 1.18E+05
RU-106  2.04E+04 0.00E+00 2.58E+03 0.00E+00 3.93E+04 0.00E+00 1.32E+06

AG-110M 5.81E+07 5.38E+07 3.19E+07 0.00E+00 1.06E+08 0.00E+00 2.19E+10
TE-125M 1.63E+07 5.89E+06 2.18E+06 4.89E+06 6.61E+07 0.00E+00 6.48E+07
TE-127M 4.57E+Q7 1.63E+07 5.57E+06 1.17E+07 1.86E+08 0.00E+00 1.53E+08

TE-129M 6.01E+07 2.24E+07 9.51E+06 2.06E+07 2.51E+08 0.00E+00 3.02E+08
=131 2.96E+08 4.23E+08 2.42E+08 1.39E+11 7.25E+08 0.00E+00 1.12E+08
1-133 3.87E+06 6.73E+06 2.05E+06 9.88E+08 1.17E+07 0.0CE+00 6.04E+06

- e e S Gm W e > L G M e e e e e e e e e W o G M (R G M B S M e M M M e M M e e M e e e e R R e M e e M W o m

CS-134  5.64E+09 1.34E+10 1.10E+10 0.00E+00 4:34E+08 144E+09 2.35E+08
CS-136  2.63E+08 1.04E+09 7.48E+08 0.00E+00 5.78E+08 7.92E+07 1.18E+08
CS-137  7.37E+09 1.01E+10 G6.60E+0S 0.00E+00 3.42E+09 1.14E+09 1.95E+08

- R W S SR N e e s W M e e ks k me A RS RS SN SN AP N AN Gn S5 Gn WD WP GR D OV O SV MM Mh ap Mm e em M NS AR Gk MG AL AR Gk MR A e Gm e B G MW e Sw e

" BA-140 2.69E+07 3.38E+04 1.76E+06 0.00E+00 1.15E+04 1.94E+04 5.54E+07
CE-141 4.84E+03 3.27E+03 3.71E+02 0.00E+00 1.52E+03 0.00E+00 1.25E+07
CE-144 3.57E+05 1.49E+05 1.92E+04 0.00E+00 8.85E+04 0.00E+00 1.21E+08

PR-143 1.87E+02 6.32E+01 7.81E+00 0.00E+00 3.65E+01 0.00E+00 6.90E+05
ND-147  9.40E+01 1.09E+02 6.50E+00 0.00E+00 6.35E+01 0.00E+00 5.22E+05
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Number
TMI - Unit 1
Radiolegical Controls Procedure 6610-PLN-4200.01
“Title Revision No,
Offsite Dose Calculation Manual (ODCM) 25
TABLE 5.5.1

Pathway Dose Factors, Ri

AGE GROUP: INFANT PATHWAY: GRASS-GOAT-MILK

e W T R e R v T Te e e m v e e e v Be Te G A WM AN M e e Em e e e y am s e e PR MR GV e G N M o em moem e

NUCLIDE oo ORGAN DOSE FACTORS; m’ - mremiyear per yGisee
BONE LIVER T.BODY .THYR?IP KIDT_\I_E-Y LUNG GI-LLI

H-3 0.00E+00 4.86E+03 4.86E+03 4.86E+03 4.86E+03 4.86E+03 4.86E+03

C-14 2.34E+09 S5.00E+08 5.00E+08 5.00E+08 5.00E+08 5.00E+08 5.00E+08

CR-51 0.00E+00 0.00E+00 1.94E+04 1.26E+04 2.76E+03 246E+04 5.64E+05

L I N I I I R R e

MN-54 0.00E+00 4.868E+06 1.06E+06 0.00E+C0 1.04E+06 0.00E+00 1.72E+06
FE-55 1.76E+06 1.14E+06 3.03E+05 0.00E+00 O0.00E+00 &6.55E+05 1.44E+05
FE-59 2.92E+06 5.10E+06 2.01E+06 O0.00E+00 O0.00E+00 1.51E+06 2.44E+06

CO-58 0.00E+00 2.81E+06 7.26E+06 0.00E+00 0.00E+00 O0.00E+00 7.25E+06
CO-560 0.00E+00 1.06E+07 2.50E+07 0.00E+00 0.00E+00 O0.00E+00 2.52E+07
NIi-63 - 4.19E+08 2.50E+08 1.46E+08 0.00E+00 G.00E+00 O0.00E+00 1.29E+07

ZN-65 6.67E+08 2.29E+0% 1.05E+09 0.00E+00 1.11E+09 0.00E+00 1.83E+09
RB-88 0.00E+00 2.67E+09 1.32E+0¢ 0.00E+00 0.00E+00 0.00E+00 6.83E+07
SR-89 265E+10 0.00E+00 7.59E+08 O0.00E+0C O0.00E+00 O0C.00E+00 5.44E+08

SR-90 255E+11 C0.00E+00 6.50E+10 0.00E+00 O0.00E+00 Q.00E+00 3.19E+09
Y-81 8.80E+03 0.00E+00 2.34E+02 0.00E+00 O0.00E+00 0.00E+00 6.31E+05
ZR-95 8.17E+02 1.99E+02 1.41E+02 0.00E+00 2.15E+02 Q.00E+00 9.91E+04

e v e ew s w S S v M e W sm R tE T S e e m e Ve Be L W SE TN R TR M Mn M e e v T NS T SS Y v M e % v e M S e B ST W W oew W e e et

NB-95 7.13E+04 2.93E+04 1.70E+04 0.00E+00 ' 2.10E+04 0.00E+00 2.48E+07
RU-103  1.04E+03 0.00E+00 3.48E+02 0.00E+00 2.17E+03 0.00E+00 1.27E+04
RU-106  2.28E+04 0.00E+00 2.85E+03 0.00E+00 2.70E+04 0.00E+00 1.73E+05

D R . T e e e ]

AG-110M 4.63E+07 3.38E+07 2.24E+07 0.00E+00 4.84E+07 0.00E+00 1.75E+09
TE-125M 1.81E+07 6.06E+06 2.45E+06 €6.09E+06 0.00E+00 0.00E+00 8.62E+08
TE-127M 5.06E+07 1.68E+07 6.12E+06 146E+07 1.24E+08 0.00E+00 2.04E+07

T I T I

TE-129M 6.69E+07 229E+07 1.03E+07 2.57E+07 1.67E+08 0.00E+00 3.99E+07
1-131 3.27E+09 3.85E+09 1.69E+09 1.27E+12 4.50E+09 0.00E+00 1.37E+08
1-133 4.36E+07 6.35E+07 1.86E+07 1.15E+10 7.46E+07 O0.00E+00 1.07E+07

e e e % P TR e em e e e e e e e e e e e e e A S G G 4 W M ER R = T T M e e b em e e e M R E e W S e e e e

CS8-134 1.09E+1t  2.04E+11 2.06E+10 0.00E+00 5.26E+10 2.15E+10 5.55E+08
CS-136 5.94E+09 1.75E+10 6.52E+09 0.00E+00 6.96E+09 1.42E+09 2.65E+08
CS-137 1.54E+11 1.81E+11 1.28E+10 0.00E+00 4.85E+10 1.96E+10 5.85E+08

BA-140 2.90E+07 2.90E+04 1.50E+06 0.00E+00 6.89E+03 1.78E+04 7.13E+06
CE-141 5.21E+03 3.18E+03 3.74E+02 (0.00E+00 9.79E+02 0.00E+00 1.84E+06
CE-144  2.79E+05 1.14E+05 1.56E+04 O0.00E+00 4.62E+04 0.00E+00 1.S0E+07

PR-143 1.78E+02 6.66E+01 8.83E+00 O0.00E+00 248E+01 0.00E+00 9.40E+04
ND-147 1.06E+02 1.09E+02 6.66E+00 O.00E+00 4.19E+01 0.00E+00 6.89E+04

e e e . s e e N M A M M e R M A G S e e e e e e R G M 4m e e A M M M M M S AR L R S R M R M e Em e A S e e W aa e
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Number
TMI - Unit 1
Radiological Contrels Procedure 6610-PLN-4200.01
Titte - ) Revision No.
Offsite Dose Calculation Manual {ODCN) 25
TABLE 5.5.2

Pathway Dose Factors, Ri -

AGE GROUP: CHILD  PATHWAY: GRASS-GOAT-MILK

o o v e e e s e e e e e e e e e e e e e e e v e e M e R M M e e e ¢

NUGLIDE oo ORGAN DOSE FACTORS; m’ - rmrem/year per pCilsec ~_________|
BONE l__lVER T.BODY THYROID KIDNEY LUNG Gi-LLI

H-3 0.00E+00 3.20E+03 3.20E+03 3.20E+03 3.20E+03 3.20E+03 3.20E+03

C-14 1.20E+09 2.39E+08 2.39E+08 2.39E+08 2.39E+08 239E+08 2.39E+08

CR-51 . 0.00E+00 0.00E+00 1.22E+04 6.78E+03 1.85E+03 1.24E+04 6.48E+05

m w = = e A am ¢ T T e Em e Em dm mm = e = e e A e = e e e M i e Em e A v et e R e W R M e

MN-54 0.00E+00 2.52E+08 6.71E+05 0.00E+00 7.06E+05 O0.00E+00 2.11E+08
FE-55 1.45E+06 ~7.71E+05 2.39E+05 0.00E+00 0.00E+00 4.36E+05 1.43E+05
FE-59 1.56E+06 2.53E+06 - 1.26E+06 (0.00E+00 O0.00E+00 7.34E+05 2.64E+086

N e e e e . N S e e

CO-58 0.00E+00 1.46E+06 4.46E+06 0.00E+00 0.00E+00 0.00E+00 8.49E+06
CO-60 0.00E+00 &.18E+06 1.53E+07 0.00E+00 O0.00E+00 0.00E+00 2.87E+07
NI-63 3.56E+09 1.91E+08 1.21E+08 0.00E+00 0.00E+00 0.00E+00 1.28E+07

ZN-65 4.96E+08 1.32E+09 8.22E+08 (C.00E+00 8.33E+08 0.00E+00 2.32E+08
RB-86 0.00E+00 1.05E+08 647E+08 (Q.00E+00 O0.00E+00 O0.00E+00 6.77E+07
SR-89 1.39E+10 0.00E+00 3.87E+08 O0.00E+00 0.00E+00 OC.00E+00 5.39E+08

SR-90 2.35E+11 0.00E+00 5.95E+10 O0.00E+Q00 0.00E+00 0.00E+00 ' 3.16E+09
Y-91 4.69E+03 0.00E+00 1.25E+02 0.00E+00 O0.00E+00 0O.00E+00 6.24E+05
ZR-85 4.60E+02 1.01E+02 9.00E+01 0.00E+00 1.45E+02 O0.00E+00 1.05E+05

- e dm o . T W4 Gw TT S m e Ge Bu s s e M e em e SR e e e e M e N e e M e e e G e T e e e e e e e e a  y M M Y Y M m mm e S

NB-85 3.82E+04 1.49E+04 1.06E+04 0.00E+00 1.40E+04 O0.00E+00 2.75E+07
RU-103 §.14E+02 0.00E+00 1.98E+02 0.00E+00 1.29E+03 0.00E+00 1.33E+04
RU-106 1.11E+04 0.00E+00 1.38E+03 0.00E+00 1.50E+04 0.00E+00 1.73E+05

o . m e e e e e em s e e e e e M e e ME b ke e et e M b M b e e A e A A e e e A A e e e M e M e e

AG-110M 251E+07 1.68E+07 1.36E+07 O0.00E+00 3.16E+07 0.00E+00 2.01E+0S
TE-125M 8.86E+06 2.40E+06 1.18E+06 2.49E+06 0.00E+00 0.00E+00 8.55E+06
TE-127M 2.50E+07 6.72E+06 2.96E+06 5.97E+06 7.12E+07 0.00E+00 2.02E+07

- m R e R EL G T S B ve W e R SR TR M M ey O T S MM e EP A M e e v om e e e v = v s e M e ey % Tm Tw B ae v e AP B v e e em me W o

TE-129M 3.26E+07 9.10E+06 5.06E+06 1.05E+07 9.56E+07 Q.00E+Q0 3.97E+07
-131 1.57E+09 1.67E+09 8.95E+08 5.21E+11 2.58E+08 O0.00E+00 1.40E+08
}-133 2.06E+07 2.55E+07 9.66E+06 4.74E+09 4.25E+07 0.00E+00 1.03E+07

e e e e e M e e T M e e e e e S S s M M e G e e e AA M A e e R M e S A R e e S e A e B e e e ed e ee AR e

CS-134  6.80E+10 1.12E+11 2.35E+10 0.00E+00 3.46E+10 1.24E+10 6.01E+08
CS-136 3.04E+09 8.36E+09 541E+08 0.00E+00 4.45E+09 6.64E+08 2.94E+08
Cs-137 9.68E+10 9.26E+10 1.37E+10 0.00E+00 3.02E+10 1.09E+10 &5.8CE+08

-------------------------------------------------------------------

'BA-140 141E+07 1.24E+04 8.23E+05 0.00E+00 4.02E+03 7.37E+03 7.15E+06
CE-141 2.63E+03 1.31E+03 1.95E+02 0.00E+00 5.74E+02 0.00E+00 1.63E+06
CE-144 1.85E+08 6.11E+04 1.04E+04 0.00E+00 3.38E+04 Q.00E+00 1.58E+07

o o - = e = e R e e A e = e v e e e A G e e e e e Em e e e R e e e S R R R e e e Ve S T e e e

PR-143  8.61E+01 2.58E+01 4.27E+00 0.00E+00 1.40E+01 0.00E+00 9.28E+04
ND-147  534E+01 4.33E+01 3.35E+00 0.00E+00 2.37E+01 0.00E+00 6.85E+04

- e e e e e et T Em e e e e e e s A e e e T e e e e e e e A e e e e e oM e e G e e
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quber
. TMI - Unit 1
Radiological Controls Procedure 6610-PLN-4200. 01
Title ) Revision No,
Offsite Dose Calculation Manual (ODCM) 25
TABLE 5.5.3

Pathway Dose Factors, Ri

AGE GROUP: TEEN  PATHWAY: GRASS-GOAT-MILK

NUCLIDE | ORGAN DOSE FACTORS; m - mremiyear per iCilsec .
BONE LIVER TBODY_ _'[H\{ROIP_- K_II_DNEY LUNG GI-LLI

H-3 0.00E+00 2.04E+03 2.04E+03 2.04E+03 2.04E+03 2.04E+03 2.04E+03

C-14 4.86E+08 Q.72E+07 O.72E+07 9.72E+07 9.72E+07 9.72E+07 9.72E+07

CR-51 . 0.00E+0C 0.00E+00 5.99E+03 3.33E+03 1.31E+03 8.55E+03 1.01E+06

v > o - . v et mm = o e Bm e Em e T e v W v e  ov Ye u e e 4 e e Gu We MR W M M G M MmO W o m et

MN-54 0.00E+00 1.68E+06 3.34E+05 0.00E+00 5.02E+05 0.00E+00 3.45E+08
FE-55 578E+05 4.11E+05 9.58E+04 0.00E+00 0.00E+00 261E+05 1.78E+05
FE-59 6.74E+05 1.57E+06 6.08E+05 0.00E+00 0.00E+00 4.96E+05 3.72E+06°

e - e Ve W e e e b b a8 e e e R e e e e Y MM D e YR M W W S TS e e M e b Gn M m e e e TR M e e gm e e

CO-58 0.00E+00 9.53E+05 2.20E+06 0.00E+00 0.00E+00 0.00E+00 1.31E+C7
CO-60 0.00E+00 3.34E+06 7.52E+06 0.00E+00 0.00E+00 0.00E+0C 4.35E+07
Ni-63 1.42E+09 1.00E+08 4.81E+07 0.00E+00 O0.00E+00 0.00E+00 1.60E+07

- - e e e o= e e e e e W S e s = e P M e e e e G e P S S e e e e e e e e e e e e e e

ZN-65 2.53E+08 8.78£+08 4.10E+08 O0.00E+00 5.62E+08 0.00E+00 3.72E+08
RB-86 0.00E+00 5.67E+08 2.67E+08 0.00E+00 0.00E+00 0.00E+00 8.40E+07
SR-89 5.62E+09 0.00E+00 1.61E+08 0.00E+00 0.00E+00 0.00E+00 6.69E+08

v e . = e e e e e e e T v i = Am Me M em e e T e dv s v v e em e v ey v e S e e e MM MR W R T T MR R M G M e

SR-90 1.39E+11 0.00E+00 3.43E+10 0.00E+00 .0.00E+00 0.00E+00 3.80E+09
Y-91 1.90E+03 0.00E+00 5.09E+01 0.00E+00 O0.00E+00 0.00E+00 7.78E+05
ZR-95 1.98E+02 6.25E+01 4.30E+01 O0.00E+00 O.18E+01 0.00E+00 1.44E+05

e e e e e e G R e A R e ek G A W R i e am e TR M M ME M e e e S G Wy G e S e e e e Y P S Y R W WS e e o

NB-25 1.69E+04 9.38E+03 &.16E+03 0.00E+00 S.09E+03 0.00E+00 4.01E+07
RU-103  2.17E+02 0.00E+Q0 9.29E+01 O0.00E+00 7.66E+02 0.00E+00 1.82E+04
RU-106  4.50E+03 0.00E+00 5.68E+02 0.00E+00 8.69E+03 0.00E+00 2.16E+05

- e . B EF G e R e e e e A e DR TR R M R e G M AR AP N M ER eE an M N ER WS G e e e MR e W A e e b e e e M e

AG-110M 1.16E+07 1.09E+07 6.65E+06 0.00E+00 2.09E+07 0.00E+00 3.07E+09 -
TE-125M 3.61E+06 1.30E+06 4.82E+05 1.01E+06 0.00E+00 0.00E+00 1.06E+07
TE-127M  1.01E+07 3 59E+06 1.20E+06 2.41E+06 4.11E+07 0.00E+00 2.52E+07

R L L L O L L I R R I I I P aP

TE-128M . 1.32E+07 4 90E+06 2.09E+06 4.26E+06 5.53E+07 O.00E+00 4.96E+07
1131 6.45E+08 9.03E+08 = 4.85E+08 264E+11 1.56E+09 O0.00E+00 1.79E+08 -
1-133 8.49E+068 1.44E+07 440E+06 201E+09 2.53E+07 0.00E+00 1.09E+07

CS-134  295E+10 6.93E+10 3.22E+10 0.00E+00 2.20E+10 841E+08 8.62E+08
CS-136 1.35E+08 5.30E+0S 3.56E+08 0.00E+00 2.80E+09 4.55E+08 4.27E+08
CS-137  4.02E+10 5.34E+10 1.86E+10 (0.00E+00 1.82E+10 7.07E+09 7.60E+08

L T L

BA-140 5.84E+06 7.16E+03 3.76E+05 O0.00E+00 243E+03 4.81E+03 9.01E+06
CE-141 1.07E+03 7.12E+02 8&.18E+01 0.00E+00 3.35E+02 0.00E+00 2.04E+06
CE-144  7.90E+04 3.27E+04 4.25E+03 O0.00E+00 1.95E+04 0.00E+00 1.99E+07

- e e . e e e e e AR e G ee e e e e e M S MR R W R P e A N G e R e YR e D AR A D e s e G G e e e e e e e e e m e e e e e

PR-143  3.48E+01 1.39E+01 1.73E+00 O0.00E+00 8.08E+00 0.00E+00 1.15E+05
ND-147  2.18E+01 2.37E+01 1.42E+00 0.00E+00 1.39E+01 0.00E+00 8.54E+04
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Number
TMI - Unit 1 :
Radiciogical Controls Procedure 6610-PLLN-4200.01
Title Revision No.
Offsite Dose Calculation Manual (ODCM) ' 25
TABLE §.5.4

Pathway Dose Factors, Ri

AGE GROUP: ADULT PATHWAY: GRASS-GOAT-MILK

NUGLIDE b ORGAN DOSE FACTORS; m? - mrem/year per yCilsec
BONE LIVER ~ T.BODY THYROID KIDNEY LUNG GI-LL}

H-3 0.00E+00 1.56E+03 1 56E+03  1.56E+03 1.56E+03 1.56E+03 1.58E+03

C-14 2.64E+08 527E+07 5.27E+07 5.27E+07 8.27E+07 56.27E+07 6.27E+07

CR-51 0.00E+00 0.00E+00 3.43E+03 2.05E+03 7.56E+02 4.55E+03 8.63E+05

- = = = e = e = = e = s e e e e E e ) e e e e e e e R e e e e e e R e W YR T Y e e Tm e e

MN-54 0.00E+00 1.01E+06 1.93E+05 O0.00E+00 3.01E+05 O0.00E+00 3.10E+06
FE.55 3.27E+05 2.26E+05 ©5.26E+04 0.00E+00 0.00E+00 1.26E+05 1.30E+05
FE-59 3.87E+05 ©9.09E+05 3.48E+05 0.00E+00 0.00E+00 2.54E+05 3.03E+06

- e M e e ek e e e e e e e e e = e e e e e = T e e e e e e e e e e e TP be M W e e

CO-58 0.00E+00 5.66E+05 1.27E+06 0.00E+00 0.00E+00 0.00E+00 1.15E+07
CO-60 0.00E+00 1.97E+06 4.35E+06 - 0.00E+00 O0.00E+00 0.00E+00 3.70E+07
NI-63 8.08E+08 5.60E+07 2.71E+07 0.00E+00 0.00E+00 0.00E+00 1.17E+07

e T R e e e e T I S L™

ZN-865 1.65E+08 5.24E+08 2.37E+08 0.00E+00 3.51E+08 0.00E+00 3.30E+08
RB-86 0.00E+00 3.12E+08 1.45E+08 0.00E+00 0.00E+00 OQ.00E+00 6.14E+07
SR-89 3.06E+09 0.00E+00 8.76E+07 (Q.00E+0C 0.00E+00 0.00E+00 4.89E+08

- v iy o v ey vy e ey p e v e = e = e Su be YR W W e e

SR-90 9.84E+10 0.00E+00 241E+10 0.00E+00 0.00E+00 0.00E+00 2.84E+09
Y-61 1.03E+03 0.00E+00 2.76E+01 0.00E+00 O0.00E+00 0.00E+00 5.68E+05
ZR-95 "1.13E+02 3.63E+01 246E+01 0.00E+00 5.70E+01 0.00E+0Q0 1.15E+05

- e et e e e e e M R e em e e e W e ) e e b mf e A MG M e e e e el e me e b b e RS P v e e ey e ey e M v My em v e W Y

NB-85 9.92E+03 &5.52E+03 297E+03 0.00E+00 545E+03 0.00E+00 3.35E+07
RU-103 1.22E+02 0Q.00E+00 5.27E+01 O0.00E+Q0 4.67E+02 0.00E+00 1.43E+04
RU-106  245E+03 0.00E+00 3.10E+02 0.00E+00 4.73E+03 O0.00E+00 1.59E+05

e e n e e e e e R MR L R ML e e e e T S R AR R A MR e SR R R MR R e AR M AR A R R MR M e Ak e e e e R e e e e e R A e ae e

AG-110M 6.99E+06 6.47E+06 3.84E+06 0.00E+00 1.27E+07 0.00E+00 2.64E+08
TE-125M 1.96E+06 7.09E+05 2.62E+05 5.89E+05 7.96E+06 0.00E+00 7.81E+06
TE-127M 5.50E+06 1.97E+06 6.70E+05 1.41E+06 223E+07 0.00E+00 1.84E+07

e em B N e S e e e e e e e e e e e e e T e e e e e e e e T e e R M M R G ek e e = e e = e

TE-120M 7.23E+06 2.70E+06 1.14E+06 2.48E+06 3.02E+07 0.00E+00 3.64E+07
1-131 3.56E+08 ©5.09E+08 2.92E+08 1.67E+11 '8.73E+08 (0.00E+00 1.34E+08
1-133 4.65E+06 8.10E+06 247E+06 1.19E+09 1.41E+07 O0.00E+00 7.28E+06

e e R e e L R . I T e g L L

CS-134 1.70E+10 4.04E+10 3.30E+10 0.00E+00 1.31E+10 4.34E+09 7.07E+08
CS-136  7.92E+08 3.13E+09¢ 2.25E+08 0Q.00E+00 1.74E+09 2.38E+08 3.55E+08
CS-137  222E+10 3.03E+10 1.99E+10 0.00E+00 1.03E+10 3.42E+09 5.87E+08

BA-140 3.24E+06 4.07E+03 2.12E+05 0.00E+00 1.38E+03 2.33E+03 6.67E+06
CE-141 5.82E+02 3.94E+02 4.47E+01 0.00E+00 1.83E+02 0.00E+00 1.51E+06
CE-144  4.30E+04 1.80E+04 2.31E+03 O0.00E+00 1.07E+04 0.00E+00 1.45E+07

- e an e e e e e e M Gh T Em G e M M A A e e A e e e e W M MR AR e A e e S e A e e e e PR e AR R e e e e e e e e e e

PR-143 1.90E+01 7.60E+00 .9.40e-01 0.00E+00 4.39E+00 O0.00E+00 8.30E+04
ND-147 1.13E+01 1.31E+01 7.82e-01 0.00E+00 7.65E+00 0.00E+00 8.28E+04
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Number
TMI - Unit 1 '
Radiological Controls Procedure 6610-PLN-4200.01
Titte Revision No.
Offsite Dose Calculation Manual (ODCM) _ 25
TABLE 5.6.1

Pathway Dose Factors, Ri

AGE GROUP: INFANT  PATHWAY: GRASS-COW-MEAT

- e e e e e e am e M M e W W P M e em e M e e e e e At S e e W W W e e e e Ay o

NUGLIDE |-~ - - .. ORGAN DOSE FACTORS; m’ - mremiyear per Cifsec
BONE LIVER  T.BODY THYROI_I_D'_ KIDNEY LUNG GI-LLI

H-3 0.00E+00 l 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0Q.00E+00 0.00E+00

C-14 0.00E+00 0.00E+Q0 O0.00E+00 O0.00E+00 0.00E+00 0.00E+00 (.00E+00

CR-51 .0.C0E+00 0.00E+00 O0.00E+0C 0.C0E+00 0.00E+00 0Q.C0E+00 0.00E+00

- e e e v e R e W S AN B e e v S e e e M A SR S ER B W W e e e R RS e e e e e e e e ey e e e Mmoo

MN-54 0.00E+00 0.00E+00 0.00E+00 0.00E+Q0 0.00E+00  0.00E+00 0.00E+00
FE-55 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Q.00E+00
FE-59 0.00E+C0 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00

CO-58 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 O0.00E+00 0.00E+00  0.00E+00
CO-60 0.00E+00 0.00E+00 O.00E+00 O0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ni-63 .0.00E+00 0.00E+00 O0.00E+0C 0.00E+00 0.00E+00 0.C0E+00 0.00E+00

e e = e P e v e e e s e e e e e e e = s e v 4m M M R R e e e e M ML e e en A e e A e A e Se M M e e

ZN-65 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
RB-86 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SR-89 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

e e e e . e e S R MR W PR P T e e e M e e e v e e e B R e D R SN W vy Y MR R e b em s e AL S AL M em e Mmoo b

SR-90 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Y-81 0.00E+00 0.00E+00 0.00E+00 O.00E+C0 0.00E+00 0.00E+00 0.00E+00
ZR-95 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00

-------------------------------------------------------------------

NB-95 0.00E+00 0.00E+00 O.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
RU-103  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
RU-106  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

- e e E P m we e W e e S as R R R A D G e M Y TP S T e v M A e W MR s S M ML R e S e ke R e v e e A e

AG-110M 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00 0.00E+00C 0.00E+00
TE-125M 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
TE-127M 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00 0.00E+00

W e e By e e e W W AR R e e e e e e e e e e e S EP R R ER 8 SN e e e e he e he e e e e e e e e M e W m

TE-129M 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
-131 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00
1133 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00

M P e he e e e e e e e 4m S M W B R e T e de e e e e e e S e e R SR AR R SN R TR e e e R am W e e e e e 4n e b A M W b

CS-134  0.00E+00 O0.C0E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
CS-136  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
CS-137  0.00E+00 0.00E+00 0.00E+00 0.00E+00 O0.00E+0C 0.00E+00 0.00E+00

- e en S e m e e e e s M R R e W TR M e v R e s eh e A MR PR M R e W S R R ST B M M e e e S e e e o6 A e e

BA-140 0.00E+00 0.00E+Q0 - 0.00E+00 0.00E+00 0.00E+00 O0.00E+00 0.00E+00
CE-141 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
CkE-144  0.00E+00 0.00E+00 0.00E+0C 0.00E+00 0.00E+00 0.00E+00 0.00E+00

-------------------------------------------------------------------

PR-143 0.00E+00 0.00E+00 O.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ND-147  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+Q0

e e MR e W M e er e e i e e e e e A e L R dm M e e e e G M e e e e S e S S Gh B R em M e e e
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Number
™I - Unit 1
Radiological Controls Procedure 6610-PLN-4200.01
“Title Revision No,
Offsite Dose Calculation Manual (ODCM) , 25
TABLE 5.6.2

Pathway Dose Factors, Ri

AGE GROUP; CHILD  PATHWAY. GRASS-COW-MEAT

e e E e E ) e e MR B e e e e S R s  we e v e A = Mk S e fe v A e S e e T R SR W W W S e e R A B W W e e e ke o b

NUGLIDE |-« - - - - - - .. ORGAN DOSE FACTORS; m’ - mremiyear per uCilsec

BONE _ LIVER _ T.BODY THYROID KIDNEY LUNG  GKLL
H-3 0.00E+Q0 2.34E+02 2.34E+02 2.34E+02 2.34E+02 2.34E+02 2.34E+02
C-14 3.84E+08 7.67E+07 7.67E+07 7.67E+07 7.67E+07 7.67E+07 7.67E+07

CR-51 0.00E+00 0.00E+00 8.78E+03 - 4.88E+03 1.33E+03 B.90E+03 4.66E+05

- eh e E e e e e MR TR W eu Tm m m S R e ke e e e O e B Gh G0 e M AR B MY MR e e e e e WA S T U M NE s am e e ER dm de e e v = s

MN-54 0.00E+00 8.01E+06 2.13E+06 0.00E+00 225E+06 0.00E+00 6.73E+06
FE-55 457E+08 243E+08 7.52E+07 0.00E+00 0.00E+00 1.37E+08 4.49E+07
FE-59 3.77E+08 6.10E+08 3.04E+08 O0.00E+00 0.00E+00 1.77E+08 6.35E+08

___________________________________________________________________

CO-58 0.00E+Q0 1.64E+07 5.03e+07 0.00E+00 0.00E+00 0Q.C0E+00 8.58E+07
CO-60 . 0.00E+00 6.93E+07 2.04E+08 0.00E+00 0.00E+00 0.00E+00 3.84E+08
NI-63 = 291E+10 1.56E+09 9.81E+08 0.00E+00 0.00E+00 O0.00E+Q0 1.05E+08

- A - e M = e = e e e e e e E PR M R e e e e Ak SR M e TR e e e e e e e e e e t

ZN-65 3.76E+08 1.00E+09 6.22E+08 0.00E+00 6.31E+08 0.00E+00 1.76E+08
RB-86 0.00E+00 5.76E+08 3.54E+08 0.00E+00 0.00E+00 O0.00E+00 3.71E+07
SR-89 4.82E+08 0.00E+00 1.38E+07 0.00E+00 0.00E+00 O0.00E+00 1.87E+07

- et e e ae Am e S R RN e e e M e e e e e e @R Be e v e v e 4D B WP T e e e e et e e e N e M e e e A

SR-90 1.04E+10 0.00E+00 2.64E+09 0.00E+00 0.00E+00° 0.00E+00 1.40E+08
Y-91 1.80E+06 0.00E+00 4.82E+04 0.00E+Q0 0.00E+00 0.00E+00 2.40E+08
ZR-95 2.66E+06 S5.86E+05 5.21E+05 0.00E+00 8.38E+05 O0.00E+00 6.11E+08

- e e e e D W U R e e ek e MW T e e M MR e M e ek M R R e

NB-85 3.10E+06 1.21E+06 8.63E+05 0.00E+00 1.13E+06 0.00E+00 2.23E+09
RU-103 1.65E+08 0.00E+00 5.86E+07 C.00E+00 3.80E+08 O0.00E+00 4.01E+09
RU-106  4.44E+09 (0.00E+00 5.54E+08 0.00E+00 6.00E+09 O.00E+00 6.91E+10

AG-110M B8.39E+06 5.67E+06 4.53E+06 0.00E+00 1.06E+07 0.00E+00 6.74E+08
TE-125M 5.69E+08 1.54E+08 7.59E+07 1.60E+08 O0.00E+00 0.00E+00 5.49E+08
TE-127M 1.78E+09 4.78E+08 2.11E+08 4.25E+08 5.06E+09° O0.00E+00 1.44E+09

TE-128M 1.79E+09 5.00E+08 2.78E+08 &5.77E+08 5.26E+09 O0.00E+00 2.18E+09
-131 1.66E+07 1.67E+07 09.48E+06 552E+09 2.74E+07 0.00E+00 1.48E+06
1133 5.72e-01  7.08e-01 2.68e-01° 1.31E+02 1.18E+00 0.00E+00 2.85e-01

e e M e R e e e M e S e e e e S e e e e P P S M S s e e Y R T PV e M e e e ML S MR M e v v e e hm o - e A e e e

CS-134 9.23E+08 1.51E+09 3.19E+08 0.00E+00 4.69E+08 1.68E+08 8.16E+06
CS-136 1.63E+07 4.48E+07 2.90E+07 0.00E+00 2.39E+07 3.56E+06 1.5TE+06
Cs-137 1.33E+09 1.28E+08 1.89E+08 0.00E+00 4.16E+08 1.50E+D8 8.00E+06

e I o N e e e i I T T L e ]

BA-140 4.42E+07 3.87E+04 2.58E+06 O0.00E+00 1.26E+04 2.31E+04 2.24E+07
CE-141 222E+04 1.11E+04 1.65E+03 . 0.00E+00 4.86E+03 0.00E+00 1.38E+07
CE-144  232E+06 7.26E+05 1.24E+05 O0.00E+00 4.02E+05 0.00E+00 1.89E+08

- e o e e e M R R e o o e e e e e Y% e TR s G M WP B eY e e e A MR R MR R M e v e b e S Gm e e W e e e e o

PR-143 3.33E+04 1.00E+04 1.65E+03 O0.00E+00 5.42E+03 0.00E+00 3.60E+07
ND-147 1.17E+04 948E+03 7.34E+02 0.00E+00 5.20E+03 0.00E+00 1.50E+07

e e o = wn W S M e e e e G s e e e e R e S ke B N e e e M em e RS YR W D M e eu m hv e Be Ge em ev S MR M e e e M ae |
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Number
TM! - Unit 1
Radiological Controls Procedure - 6610-PLN-4200.01
Title Revision No.
Offsite Dose Calculation Manual (ODCM) ' 25
TABLE §.6.3

Pathway Dose Factors, Ri

AGE GROUP: TEEN  PATHWAY: GRASS-COW-MEAT

-----------------------------------------------------------

NUCLIDE b ORGAN DOSE FACTORS; m - mremiyear per uCilses ..
BONE _ LIVER  T.BODY THYROID KDNEY  LUNG __ GHLLI

H-3 DO0E+00 1.93E+02 1.93E+02 183E+02 1.93E+02 ~ 1.03E+02 1.93E+02

C-14  204E+08 4.08E+07 4.0BE+07 4.08E+07 4.0BE+07 4.0BE+07 4.0BE+07

CR-51 = 0.00E+00 O0.00E+00 5.63E+03 3.13E+03 1.23E+03 8.03E+03 9.46E+05

- e M M P v Pt M e E e e ek B W RY e am S e e e e i S G SE D G e R e Mr M e e e et e e e M em B e e W m e

MN-54 0.00E+00 7.00E+08 1.39E+06 0.00E+00 2.09E+06 O0.00E+Q00 1.44E+07
FE-55 2.38E+08 1.69E+08 3.94E+07 0.00E+00 O0.00E+00 1.07E+08 7.31E+07
FE-59 2.12E+08 4.95E+08 1.91E+08 O0.00E+00 O0.00E+00 1.56E+08 1.17E+09

e e A e B E em = e Gv B e e e A e A% MR e e R e P e e A WL e e S M B e e e e e e e T e e e e v A E el

CO-58 0.00E+00 1.40E+07 3.24E+07 0.00E+00 0.00E+00 (0.00E+00 1.94E+08
CO-80 0.00E+00 &.83E+07 1.31E+08 0.00E+00 0.00E+00 O0.C0E+00 7.60E+(8
NI-83 1.52E+10 1.07E+09 §5.15E+08 0.00E+00 O0.00E+00 0.00E+00 1.71E+08

- o v i e M W e Y e M e en e e e o s v e N e M e e R G e e e M A e M M e e e e e e

ZN-85 2.50E+08 8.68E+08 4.05E+08 O0.00E+00 " 5.56E+08 0.00E+00 3.68E+08
RB-88 0.00E+00 4.06E+08 1.91E+08 0.00E+00 0.00E+00 0.00E+00 6.00E+07
SR-89 2.55E+08 0.00E+00 7.29E+06 O0.00E+00 0.00E+00 0.00E+00 3.03E+07

P L T I T R I R e e

SR-80 8.04E+09 0Q.00E+00 1.99E+09 0.00E+00 0.00E+00 0.00E+00 2.26E+08
Y-91 9.54E+05 0.00E+00 2.56E+04 0.00E+00 0.00E+00 O0.00E+00 3.81E+08
ZR-95 1.50E+06 4.73E+05 3.25E+05 0.00E+00 6.95E+05 0.00E+00 1.09E+09

R . . T R I N I N L L I R R R R R e L L L L T

NB-g5. 1.78E+06. 9.95E+05 548E+05 0.00E+00 9.64E+05 0.00E+00 4.25E+09
RU-103  8.56E+07 0.00E+00 3.66E+07 0.00E+00 3.02E+08 0.00E+00 7.15E+09
RU-106  2.36E+09 0.00E+00 2.97E+08 0.00E+00 4.54E+0% O0.00E+00 1.13E+11

o s e we G D W D D S WD ID TN W U e TN U o 0% et G G0 45 B BN TS BN G5 BB GD SU TP T W A B4 G N A M ED GD S h am W M TR P R TR e eh am R A W D ks W W W

AG-110M 5.08E+068 4.78E+06 291E+06 O0.00E+00 9.13E+06 0.00E+00 1.34E+09
TE-126M 3.03E+08 1.09E+08 4.05E+07 8.46E+07 0.00E+00 O0.00E+00 8.94E+08
TE-127M 9.41E+08 3.34E+08 1.12E+08 224E+08 3.81E+09 0.00E+00 2.35E+09 -

- e ey e e 4 e e R W e e e e = e e e 4 B T T e e e e A he e e e e T Sy G e e e

TE-129M 9.49E+08 3.52E+08 1.50E+08 3.06E+08 -3.97E+09 .0.00E+00 3.56E+09
=131 8.93E+06 1.25E+07 6.72E+06 - 3.65E+0G8 2.15E+07 OQ.00E+00 247E+06
1-133 3.08e-01 5.22e-01  1.5%e-01 7.29E+01 &.16e-01 0.00E+00 3.95e-01

- - P e e e M e e R M R R TS T A M am e e e R TR S B D W S S e e M M e e = e S M e e e

CS-134  523E+08 1.23E+09 5.71E+08 0.00E+00 3.91E+08 1.49E+08 1.53E+07
CS-136  943E+08 3.71E+07 249E+07 0.00E+00 2.02E+07 3.18E+06 2.99E+06
CsS-137  7.24E+08 9.63E+08 3.35E+08 0.00E+00 3.28E+08 1.27E+08 1.37E+07

- et M R G e e M M T e A AL S 4 e e e e e W ew e el A A B G S SN B R R Mm e e W Sy my e e e ek e W W A

BA-140 2.39E+07 2.93E+04 1.54E+06 0.00E+00 9.94E+03 1.97E+04 . 3.68E+(7
CE-141 1.18E+04 7.87E+03 9.05E+02 0.00E+00 3.71E+03 0.00E+00 2.25E+07
CE-144 1.23E+06 5.08E+05 6.60E+04 0.00E+00 3.03E+05 O0.00E+00 3.09E+08

- e et e e AR e G W R e v et B ek e A m B EP UH WM e e e e GR SR e A e M M S TR e o e s e e e we am Gm e Gm T

PR-143 1.76E+04 7.03E+03 8.76E+02 0.00E+00 4.08E+03 0.00E+00 5.79E+07
ND-147  6.23E+03 6.78E+03 4.06E+02 - 0.00E+00 3.98E+03 0.00E+00 2.44E+07

L T R R R L L R R R e R
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Number
TMI -~ Unit 1
Radiological Controls Procedure 6610-PLN-4200.01
Titls Revision No.
Offsite Dose Calculation Manual (ODCM) ' 25
4 TABLE 5.6.4

Pathway Dose Factors, Ri

AGE GROUP: ADULT  PATHWAY: GRASS-COW-MEAT

NUGLIDE e oo oo ORGAN DOSE FACTORS; m’ - mrem/year per yCilsec
BONE LIVER T.BODY THYROID_ _ _KIDNE_Y LUNG Gl-LL]

H-3 0.00E+00 3.24E+02 3.24E+02 3.24E+02 3.24E+02 3.24E+02 3.24E+02

C-14 242E+08 4.83E+07 4.83E+07 4.83E+07 4.83E+07 4.83E+07 4.83E+07

CR-51 0.00E+00 0.00E+00 7.04E+03 4.21E+03 1.556E+03 9.35E+03 1.77E+06

- e v e e e A W D R B e MY TN me kA M b A M R R M e S e A e A A M B R S R Ge e S e e e e e S R R S M e e o b

MN-54 0.00E+00 S.18E+06 1.75E+06 0.00E+00 2.73E+068 0.00E+00 2.81E+07
FE-55 2.93E+08 2.03E+08 4.73E+07 0.00E+00 O0.00E+00 1.13E+08 1.16E+08
FE-59 2.66E+08 6.25E+08 2.36E+08 0.00E+00 0.00E+00 1.75E+08 2.08E+09

n wr e e e e e S SR R R e e T S P v e e Mm e e e e e e e e W AP M e em e e e e e R R4 W M e e e e e e e e e e e e

CO-58 C.00E+00 1.82E+07 4.09E+07 0.00E+00 0.00E+00 0.00E+00 3.70E+08
CO-60 0.00E+00 7.52E+Q7 1.66E+08 0.00E+00 0.00E+00 0.00E+00 1.41E+09
NI-63 1.89E+10 1.31E+09 6.33E+08 0.00E+00. 0.00E+00 O0.00E+00 2.73E+08

ZN-65 3.56E+08 1.13E+09 &5.12E+08 0.00E+00 7.57E+08 0.00E+00 7.13E+08
RB-86 0.00E+00 4.87E+08 2.27E+08 O0.00E+00 O0.00E+00 0.00E+00 9.59E+07
SR-89 3.02E+08 0.00E+00 8.66E+06 0.00E+00 O0.00E+00 0.00E+Q0 4.84E+07

. e o = e = . e e v e v e e W W Y Y T e e M W e M e e e e e e S e W R M M e e e

SR-90 1.24E+10 0.00E+00 3.05E+09 0.00E+00 0.00E+0Q 0.00E+00 3.60E+08
Y-91 1.13E+06 0.00E+Q00 3.03E+04 0.00E+00 0.00E+00 O0.00E+00 6.24E+08
ZR-95 1.87E+06 6.01E+05 4.07E+05 0.00E+00 ©.43E+05 0.00E+00 1.90E+09

- . e W W T T ey e e A R T e e S G M S Gm e M R R SR MR B e e e e e MR P M e e W e T e e e e v

NB-85 2.30E+06 1.28E+06 6.87E+05 0.00E+00 1.26E+06 0.00E+00 7.76E+09
RU-103 1.05E+08 0.00E+00 4.53E+07 0.00E+00 4.02E+08 0.00E+00 1.23E+10
RU-106  2.80E+08 0.00E+00 3.54E+08 0.00E+00 5.41E+08 0.00E+C0 1.81E+11

AG-110M 6.68E+06 6.18E+06 3.67E+06 0.00E+00 1.22E+07 0.00E+00 2.52E+09
TE-125M 3.59E+08 1.30E+08 4.81E+07 1.08E+08 1.46E+09 0.00E+00 1.43E+09
TE-127M 1.12E+09 3.99E+08 1.36E+08 2.85E+08 4.53E+09 0.00E+0C 3.74E+09

TE-120M 1.13E+08 4.23E+08 1.79E+08 3.89E+08 4.73E+08 (0.00E+00 5.71E+09
-131 1.08E+07 '1.54E+07 8.82E+06 5.04E+09 2.64E+G7 0.00E+00 4.06E+06
1-133 3.68e-01 6.41e-01  1.95e-01 942E+01 1.12E+00 0.00E+00 5.76e-01

Cs-134 6.58E+08 1.57E+09 1.28E+09 0.00E+00 5.07E+08 1.68E+08 2.74E+07
CS8-136 1.21E+07 4.78E+07 3.44E+07 0.00E+00 2.66E+07 3.65E+06 543E+06
‘CS-137 8.72E+08 1.19E+09 7.82E+08 0.00E+00 4.05E+08 1.35E+08 2.31E+07 .

o e e e S e M e R W M R e w e e e e M e G R R Er W Ve W % e G N R M N A v e M ek s A SR M e b

BA-140 2.90E+07 3.64E+04 1.90E+06 0.00E+00 1.24E+04 2.08E+04 5.96E+07
CE-141 1.41E+04 O.51E+03 1.08E+03 0.00E+00 4.42E+03 0.00E+00 3.64E+07
CE-144 1.46E+06 6.10E+05 7.83E+04 0.00E+00 3.62E+05 0.00E+00 4.93E+08

- . = s e EE M e M e e e S e A e e e e e v e e e e e e NN WY R M PR W v e e e R M e W e e e e M e W e e o

PR-143 2.09E+04 8.40E+03 1.04E+03 0.00E+00 4.85E+03 0.00E+00 9.17E+0Q7
ND-147  7.08E+03 8.18E+03 4.90E+02 0.00E+00 4.78E+03 O0.00E+00 3.93E+07
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151




Number
TMI- Unit1 _
Radiological Controls Procedure 6610-P{_N-4200.01
Title Revision No.
Offsite Dose Calculation Manual (ODCM) 25
' TABLE 5.7.1

Pathway Dose Factors., Ri

AGE GROUP: INFANT  PATHWAY: VEGETATION

- e - e o P v M e e e M B e v e e e R R e = e e W S ee e M e - A e W e o

NUGLIDE o ORGAN DOSE FACTORS; m’ - mremiyear peruCilsec
BONE LIVER T.BODY THY_F\:C_)I_I_I) KIDN-EY LUN(§___ Gi-LLI

H-3 0.00E+00 C.00E+00 O0.00E+0C 0.00E+00 0.00E+00 0.00E+00 O0.00E+00

C-14 0.00E+00 O0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00 0.00E+00

CR-51 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

R e e S M e e e e e SR e T e e (R e T e e M en G v e e M RSP S S N e e G A M M W S S e e W W e e e s

MN-54 0.00E+00 0.00E+00 0.00E+00 0.00E+00C 0.00E+00 0.00E+00 0.00E+00
FE-55 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+Q0 (.00E+00 0.00E+00
FE-59 0.00E+00. 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+0G 0.00E+00

L it e el e el e e R I e e e e . R S A

CO-58 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
COo-60 0.00E+00 0.00E+0C 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
NI-83 0.00E+00 0.00E+00 0.00E+00 0.00E+00 C.00E+00 0.00E+00 0.00E+00

ke s e ey e e e e e e T e ke e M R v e e e S e e e e e e W e e e e o N e L e e e e e e e e T

ZN-865 0.0CE+00 0.00E+00 (0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00
RB-86 0.C0E+00 0.00E+00C 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SR-89 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

-------------------------------------------------------------------

SR-0  0.00E+00 0.00E+C0 0.00E+00 0.00E+0C 0.00E+00 0.00E+00 0.00E+00
Y-91 0.00E+00 O0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ZR-85 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

e s e e e e e e M G M A R M ER S Gk M e e S WS Y M TR el n D W NP Y e e e e e

NB-95 0.00E+00 0.00E+00 0Q.00E+00 0.00E+00 Q.00E+00 0.00£+0C ~ 0.00E+Q0
RU-103  0.00E+00 0.00E+00 O©.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
RU-106  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

B e E e S e WG e T T TE e e e R S T WP T T W e Y M RS S B0 W e e e e e e e e

AG-110M 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
TE-125M 0.00E+00 0.00E+00 0.00E+00 0.00E+0Q 0.00E+Q0 0.00E+00 0.00E+00
TE-127M 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 ~ 0.00E+00 0.00E+00 -

e e M e e e e R M e E e e e i e e R R Ve e e A e M OE e e e e e e T e e T e e e M MR M M R ke e = r

TE-129M 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00
-131 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
{~133 0.00E+00 0.00E+0C 0.00E+00 O0.00E+00 O0.00E+00 0.00E+00 0.00E+00

-------------------------------------------------------------------

CS-134  0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00 0.00E+0C 0.00E+00
CS-136  0.00E+00 O0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+DO
Cs-137  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

e e n e a8 D e e et e @R G @y ey Em e e OB TR M e s e e @B D S e Tt e e G Ge RR MR M L e T e e e e e

BA-140 0.00E+00 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
CE-141 0.00E+00 (0.00E+0Q0 0.00E+0G 0.00E+00 0.00E+00 0.00E+00 0.00E+0D
CE-144  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+0C 0.00E+00
PR-143  0.00E+00 0.00E+0C 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
ND-147  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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‘| ‘Number
TMI - Unit 1
L Radiological Controls Procedure 6610-PLN-4200.01
Title ) : Revision No.
Offsite Dose Calculation Manual (ODCM) ' 25
' TABLE 5.7.2

Pathway Dose Factors, Ri

AGE GROUP: CHILD PATHWAY: VEGETATION

- e e e s M e e G R R e Em M e e e e e e A M8 M T N T M e M e e e e e e e e e o e o e

NUCLIDE ORGAN DOSE FACTORS; m* - mremiyear per yCises i

BONE LIVER T.BODY  THYROID © KIDNEY LUNG Gl-LU
H-3 0.00E+00 4.02E+03 4.02E+03 4.02E+03 4.02E+03 4.02E+03 4.02E+03
C-14 8.89E+08 1.78E+08 1.78E+08 1.78E+08 1.78E+08. 1.78E+08 1.78E+08

CR-51 0.00E+00 0.00E+00 1.17E+05 6.49E+04 1.77E+04 1.18E+05 6.20E+06

MN-54 0.00E+00 6.65E+08 1.77E+08 0.00E+00 1.86E+08 0.00E+00 5.58E+08
FE-55 8.01E+08 4.25E+08 1.32E+08 0.00E+00 0.00E+00 - 2.40E+08 7.87E+07
FE-59 . 3.98E+08 6.44E+08 3.21E+08 0.00E+00 0.00E+00 1.87E+08 6.71E+08

CO-58 0.00E+00 6.44E+07 1.97E+08 O0.00E+00 0.00E+00 0.00E+00 3.76E+08
CO-60 0.00E+00 3.78E+08 1.12E+08 0.00E+00 0.00E+00 0.00E+00 2.10E+0S
-NI-63 3.85E+10 2.11E+09 1.34E+0¢ 0.00E+00 O0.00E+00 0.00E+00 1.42E+08

e o S n e = e PR e e e s e e e e = v e e e e e e e = e e e e e = = = e

ZN-65 8.12E+08 2.16E+09 1.35E+0°9 0.00E+00 1.36E+08 0.00E+00 3.80E+08
RB-86 0.00E+00 -4.51E+08 2.77E+08 0.00E+00 0.00E+00 0.00E+00 2.90E+07
SR-8% 3.60E+10 0.00E+00 1.03E+0S O0.00E+00 0.00E+00 O.00E+00 1.39E+09

oy e e S  as e e e e et e e Sm e ew e e e e D Bp PP M @ WP N M R e ke e e R M e ke e e e e e e e s

SR-90 1.24E+12 0.00E+00 3.15E+11 0.00E+00 0.00E+00 0.00E+00 1.67E+10
Y-81 1.87E+07 0.00E+00 4.98E+05 0.00E+00 O0.00E+00 0.00E+00 2.48E+09
ZR-95 3.86E+06 8.48E+05 7.55E+05 0.00E+00 1.21E+06 0.00E+00 8.85E+08

O e e e e e s e Mm R SN T ER W MR R T e M e W e R P E W M M v M e e e 4B MR M B Gn e e WY e S e e e e e M e o

‘NB-85 4.11E+05 1.60E+05 1.14E+05 0.00E+00 1.50E+05 0.00E+00 2.96E+08
RU-103  1.53E+07 0.00E+00 5.90E+06 0.00E+00 3.86E+07 0.00E+00 3.57E+08
RU-106 7.45E+08 0.00E+00 9.30E+07 0.00E+00 1.01E+08 0.00E+00 1.16E+10

AG-110M 3.21E+07 2.17E+07 1.73E+07 0.00E+00 4.04E+07 0.00E+00 2.58E+09
TE-125M 3.51E+08 9.50E+07 4.67E+07 9.84E+07 0.00E+0C 0.00E+00 3.38E+08
TE-127M  1.32E+09 3.86E+08 '1.57E+08 3.16E+08 3.77E+08 0.00E+00 1.07E+09

TE-129M 8.40E+08 2.35E+08 1.30E+08 2.71E+08 247E+09 O0.00E+00 1.02E+09
137 143E+08 1.44E+08 8.18E+07 4.76E+10 2.36E+08 0.00E+00 1.28E+07
1-133 3.53E+06 4.37E+06 1.65E+06 8.12E+08 . 7.28E+06  0.00E+00 1.76E+06

o e e e e S8 G e e e e e e M D R M 4 G M e e T e M W W R e R T e e M A e e e e W e e e

CS-134  1.60E+10 2.63E+10 5.55E+09 0.00E+00 8.15E+08 2.93E+09 1.42E+08
CS-136  8.28E+07 22BE+08 1.47E+08 0.00E+00 1.21E+08 1.81E+07 8.00E+06
CS-137  2.3%E+10 2.29E+10 3.38E+09 (0.00E+00 7.46E+09 2.68E+08 1.43E+08
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BA-140 2.79E+08 244E+05 1.63E+07 O0.00E+00 7.96E+04 1.46E+05 1.41E+08
CE-141 6.57E+05 3.28E+05 4.86E+04 0.00E+00 1.44E+05 0.00E+00 4.09E+08
CE-144 1.27E+08 . 3.99E+07 6.79E+06 0.00E+00 221E+07 0.00E+00 1.04E+10

e s e e e e e e PR W R 4 R e My e R et e SR T R TP G W RGN D M ee W i e B S R R e e v e e e e E Ee e e e

PR-143 1.45E+05 4.36E+04 7.21E+03 O0.00E+00 2.36E+04 0.00E+00 1,57E+08
ND-147  7.15E+04 5.7SE+04 4.49E+03 0.00E+00 3.18E+04 0.00E+00 9.18E+07
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Number
“TMI = Unit 1 '
Radiological Controls Procedure 6610-PLN-4200.01
THie Revision No.
Offsite Dose Calculation Manual (ODCM) ' 25
TABLE 5.7.3 '

Pathway Dose Factors, Ri

AGE GROUP: TEEN  PATHWAY: VEGETATION

-----------------------------------------------------------

NUGLIDE ORGAN DOSE FACTORS; ' - mremiyear per yCilsec.
BONE LIVER T.BODY TH\:R_’C_)IP_ . _K_IDNEY _ LUNG G-LLI
H-3 0.00E+00 2.59E+03 2.59E+03 2.58E+03 2.59E+03 2.59E+03 2.58E+03

C-14 3.69E+08 7.38E+07. 7.38E+07 7.3BE+07 7.38E+07 7.38E+07 7.38E+07
CR-51 0.00E+00 0.00E+00 6.16E+04 3.42E+04 1.35E+04 8.79E+04 1.03E+07

- v A - = S e W oy A e e ae A R MR W TR S mm A e e A MR e A TS M TR M M S A e W e e e e e e e M G e e o

MN-54 0.00E+00 4.54E+08 9.01E+07 0.00E+00 1.36E+08 O0.00E+00 9.32E+08
FE-55 3.26E+08 2.31E+08 5.39E+07 0.00E+00° 0.00E+00 1.47E+08 1.00E+08
FE-59 1.80E+08 4.19E+08 1.62E+08 0.00E+00 0.00E+00 1.32E+08 9.91E+08

CO-58 0.00E+00 4.36E+07 1.01E+08 0.00E+00 0.00E+0C 0.00E+00 6.01E+08
CO-60 0.00E+00 249E+08 5.60E+08 0.00E+00 O0.00E+00 Q.00E+Q0C 3.24E+08%
NI-63 - 161E+10 1.13E+08 5.45E+08 (0.00E+00 O0.00E+00 0.00E+00 1.81E+08

B e e e T e I i e e T

ZN-65 4.24E+08 1.47E+09 6.86E+08 0.00E+00 * 9.42E+08 0.00E+00 6.23E+08
RB-86 0.00E+00 2.73E+08 1.28E+08 (0.00E+00 0.00E+00 0.00E+00 4.04E+07
SR-89 1.526+10 0.00E+00 4.34E+08 0.00E+00 Q.00E+00 0.00E+00 1.80E+09

B . . e L L L R I R R e L L

SR-90 7.51E+11 0.00E+00 1.85E+11 0.00E+00 O0.00E+00 0.00E+00 2.11E+10
Y-81 7.84E+08 0.00E+00 2.10E+05 0.00E+00 0.00E+00 0.00E+00 3.22E+09
ZR-85 1.72E+06 543E+05 3.73E+05 O0.00E+00 7.98E+05 0.00E+00 1.25E+09

NB-95 1.92E+05 1.07E+05 ©5.87E+04 O0.00E+00 1.03E+05 0.00E+00 4.56E+08
RU-103  6.82E+06 0.00E+00 2.92E+06 0.00E+00 2.41E+07 0.00E+0C 5.70E+08
RU-106  3.09E+08 0.00E+00 3.90E+07 OC.00E+00 .5.97E+08 0.00E+Q00 1.48E+10

. L . T e I N e e e e e L N e i

AG-110M 1.52E+07 1.43E+07 8.72E+06 0.00E+00 2.74E+07 0.00E+00 4.03E+08
TE-125M 1.48E+08 5.34E+07 1.88E+07 4.14E+07- 0.00E+00 0.00E+00 4.37E+08
TE-127M 552E+08 1.96E+08 6.56E+07 1.31E+08 2.24E+09 0.00E+00 1.37E+09

- e o e T e e e e e e Y TR TN R e e e e e W TR M e e e e T e Al P M MM Ge S SC M W e e e T Y e o e e s e e W e

TE-129M 3.61E+08 1.34E+08 &5.72E+07 1.17E+08 1.51E+09 0.00E+00 1.36E+09
-131 7.69E+07 1.08E+08 5.78E+07 3.14E+10 1.85E+08 0.00E+00 2.13E+07
1-133 1.94E+06 3.29E+06 1.00E+06 4.59E+08 &.77E+06 0.00E+00 249E+06

-——— s -

CsS-134  7.10E+08 1.67E+10 7.75E+09  0.00E+00 5.31E+09 2.03E+09 2.08E+08
CS-136 . 4.39E+07 1.73E+08 1.16E+08 0.00E+00 9.41E+07 1.48E+07 1.39E+07
CSs-137 1.01E+10 1.35E+10 4.69E+09 0.00E+00 4.58E+09 1.78E+09 1.92E+08

BA-140 1.39E+08 1.71E+05 8.97E+06 0.00E+00 &5.78E+04 1.15E+05 2.1 5E+08
CE-141 2.83E+05 1.89E+05 2.17E+04 - 0.00E+00 8.80E+04 0.00E+00 5.41E+08
CE-144 528E+07 2.18E+07 2.83E+06 0.00E+00 1.30E+07 0.00E+00 1.33E+10

P L I Y L L L N R R e R R e L

PR-143 6.98E+04 2.79E+04 3.48E+03 0.00E+00 1.62E+04 O0.00E+00 2.30E+08
ND-147  3.62E+04 3.94E+04 2.36E+03 0.00E+00 2.31E+04 0.00E+00 1.42E+08

et = SR e e e e e e e G P T Mt m E T e e MR AN R T e ML eE e e e e e M e e e M S e e e e M e e e e e e ae s
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_TABLE 5.7.4

Pathway Dose Factors, Ri
AGE GROUP: ADULT PATHWAY: VEGETATION

NUGLIDE |- -2z~ - .. CRGAN DOSE FACTORS; m’ - mremiyear per yCilsee
BONE LIVER T.BODY  THYROID = KIDNEY  LUNG GI-LLI

H-3 0.00E+00 2.26E+03 2.26E+03 2.26E+03 2.26E+03- 2.26E+03 2.26E+03

C-14 2.28E+08 4.55E+07 4.55E+07 4.55E+07 4.55E+07 4.55E+07 4.55E+07

CR-51 0.00E+00 0.00E+00 4.64E+04 2.77E+04 1.02E+04 6.15E+04 1.17E+07

A En o Ey n e v e N e R WS B EN UR W UM e e e e e e e S SR R R W A W e e bm e T MR SR SR M W SR N %Y S e e e e e e e e e

MN-54. 0.00E+00 3.13E+08 5.97E+07 0.00E+00 O.31E+07 0.00E+00 9.58E+08
FE-55 2.10E+08 1.45E+08 3.38E+07 0.00E+00 O0.00E+00 8.08E+07 8.31E+07
FE-59 1.26E+08 2.97E+08 1.14E+08 O0.00E+00 O0.00E+00 8.29E+07 9.89E+08

s e e e e e M e e e as A e R e e 4 Ae M e e e e e e e W e M %S e dm e e e e e e e e e ¢

CO-58 0.00E+00 3.07E+07 6.89E+07 0.00E+00 0.00E+00 0.00E+00 6.23E+08
CO-60 0.00E+00 1.67E+08 3.69E+08 0.00E+00 0.00E+00 0.00E+00 3.14E+09
NI-63 1.04E+10 7.21E+08 3.49E+08 0.00E+00 OC.Q0E+00 0.00E+00 1.50E+08

ZN-65 3.17E+08 1.01E+09 4.56E+08 0.00E+00 6.75E+08 0.00E+00 6.36E+08
RB-86 0.00E+00 2.19E+08 1.02E+08 0.00E+00 0.00E+00 0.00E+00 4.32E+07
SR-89 9.98E+09 0.00E+00 2.86E+08 - 0.00E+00 0.00E+00 0.00E+00 1.60E+09

SR-90 6.05E+11 0.00E+00 1.48E+11 0.00E+00 0.00E+00 0.00E+00 1.75E+10
Y-91 §.12E+06 0.00E+00 1.37E+05 0.00E+00 Q.00E+00 O0.00E+00 2.82E+09
ZR-95 1.17E+06 3.77E+05 2.55E+05 O0.00E+00 5.91E+05 O0.00E+00 1.19E+09

v ey e . s M We ER ER v R MR Gy M e M S M e e W R W W e e e e we e h e D OB an G e e e G e R G NS e e R R S B ER B ER A W G G e e e e o

NB-85 1.42E+05 7.92E+04 426E+04 0.00E+00 7.83E+04 0.00E+00 4.81E+08
RU-103  4.77E+06 0.00E+00 2.06E+06 0.00E+00 1.82E+07 0.00E+00 5.57E+08
RU-106 1.93E+08 0.00E+00 2.44E+07 O0.00E+00 3.72E+08 0.00E+00 1.25E+10

- MR M G M TR PV GH T v W S e Sh M M R e T e Ty M M M M S R R R ED E Be TV M Y b M e e A e PR TR KR T W B e w e e M b

AG-110M 1.05E+07 9.75E+06 5.79E+06 0.00E+00 1.92E+07 0.00E+00 3.98E+09 ,
TE-125M 9.66E+07 3.50E+07 1.29E+07 2.80E+07 .3.93E+08 (0.00E+00 3.86E+08
TE-127M  3.49E+08 1.25E+08 4.26E+07 8.93E+07 1.42E+09 0.00E+00 1.17E+09

- e s e e e e e e e e R e S R e M e e e e e e M AR S M W M M e e e R e e S e e ML B R eE e e e e e e e e

TE-129M- 2.61E+08 0Q.37E+07 3.97E+07 8.63E+07 1.05E+09 0.00E+00 1.26E+09
131 8.08E+07 1.16E+08 6.62E+07 3.79E+10 1.98E+08 0.00E+00 3.05E+07
1-133 2.09E+06 3.63E+06 1.11E+06 5.34E+08 6.33E+06 O0.00E+00 3.26E+06

CS-134  467E+08 1.11E+10 9.08E+09 0.00E+00 3.59E+09 1.19E+09 1.94E+08
CS-136  4.28E+07 1.69E+08 1.22E+08 0.00E+00 O41E+07 1.29E+07 1.92E+07
CS-137  6.36E+09 8.70E+09 5.70E+09 0.00E+00 2.95E+09 9.81E+08 1.68E+08

BA-140  1.20E+08 162E+05 8.47E+06 0.00E+00 5.52E+04 9.29E+04 2.66E+08
CE-141 1.97E+05 1.33E+05 1.51E+04 ~0.00E+00 6.20E+04 0.00E+00 5.10E+08
CE-144  3.26E+07 1.38E+07 1.77E+06 0.00E+00 8.16E+068 O0.00E+00 1.11E+10
PR-143  6.25E+04 2.51E+04 3.10E+03 0.00E+00 1.45E+04 0.00E+00 2.74E+08
ND-147  3.34E+04 3.85E+04 2.31E+03 O0.00E+00- 2.25E+04 0.00E+00 1.B5E+08
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6.0 TMI-1 GASEOUS WASTE TREATMENT SYSTEM

6.1

6.2

Description of the TMI-1 Gaseous Radwaste Treatment System (see Figure 6. 1)
6.1.1 Waste Gas System

a. Reactor Building:
- Reactor Coolant Drain Tank (RCDT) header
b. Auxiliary Building:

- Vent Header from
1. Miscellaneous Waste Storage Tank (MWST)
2. Three (3) Reactor Coolant Bleed Tanks (RCBT)
- Waste Gas Delay Tank
- Two (2) Waste Gas Compressors
- Three (3) Waste Gas Decay Tanks (WGDT)

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

Operability

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

Except for initiating the make up tank sample and waste gas venting and the recycle or disposal of
compressed waste gases stored in the waste gas decay tanks, the operation of the waste gas
system is entirely automatic. One waste gas compressor comes on automatically, removing gases
from the vent header system as required, to maintain the pressure in the system at a maximum of
about 16.4 psia.
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FIGURE 6.1

Waste Gas System
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7.0 EFFLUENT TOTAL DOSE ASSESSMENT

Total Dose Calculation

The annual (calendar year) dose cr 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. This control is provided in order to meet the dose limitations of 40 CFR 190.

The total dose from TMi-1 and TMI-2 (uranium fuel cycle facilities within 8 kilometers) is calculated
by summing the calculated annual doses to critical organs of a real individual for liquid effluent using
Section 2.1 methodology, for gaseous effluent using Section 5.2.1 and 5.2.2 methodology, and the
direct radiation from the site from the environmental monitoring program's direct radiation (TLD)
monitors. )
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8.0 TMINS RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM (REMP)
. 8.1 Monitoring Program Reguirements
8.1.1 Controls _

In accordance with the TMI-1 Tech. Specs. and TMI-2 PDMS Tech. Specs., the
radiological environmental monltonng program shall be conducted as specified in

Tabie 8.1.
8.1.2 Applicability
At all times.
8.13 Actioh
a. - . With the radiological environmental monitoring program not being conducted
as specified in Table 8.1, prepare and submit to the Commission in the
Annual Radiclogical Environmental Operating Report, a description of the
reasons for not conducting the program as required and the plans for
preventing a recurrence.
b. With the level of radioactivity as the result of plant effluents in an

environmental sampling medium exceeding the reporting levels of Table 8.2
when averaged over any calendar quarter, prepare and submit to the
Commission within 30 days from the end of the affected calendar quarter, a
special report that identifies the cause(s) for.exceeding the limit(s) and
defines the corrective actions fo be taken to reduce radioactive effluents so
that the potential annual dese to a member of the public is less than the

" calendar year limits of ODCM Part | Controls 2.2.1.2, 2.2.2.2 and 2.2.2.3 and
ODCM Part Il Controls 2.2.1.2, 2.2.2.2 and 2.2.2.3. When more than one of
the radionuclides in Table 8.2 are detected as the result of plant effluents in
the sampling medium, this report shall be submitted if:

concentration (1) + concentration (2) +>1.0
reportinglevel (1)  reporting level (2)

When radionuclides other than those in Table 8.2 are detected and are the
result of plant effluents, this report shall be submitted if the potential annual
dose* to a member of the public is equal to or greater than the calendar year
limits of ODCM Part | Controls 2.2.1.2, 2.2.2.2 and 2.2.2.3 and ODCM Part li,
Controls 2.2.1.2, 2.2.2.2 and 2.2.2.3. This report is not required if the
measured level of radicactivity was not the result of plant effluents; however,
in such an event, the condition shall be reported and described in the Annual
Radiological Environmental Operatmg Report.

The methodology and parameters used to estlmate the potential annual dose to a member of the pubhc shall be
- indicated in this report.
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c. With milk or fresh ieafy vegetation samples unavailable from one or more of

8.1.4

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

Bases

The radiological monitoring program required by this cantrol pravides representative -
measurements of radiation and of radicactive materials in those exposure pathways and
for those radionuclides which lead to the highest potential radiation exposures of
members of the general public resulting from the station operation. This monitoring
program implements Section [V B.2 of Appendix [ to 10CFRS50 and thereby suppiements
the radiological effluent monitoring program by verifying that the measurable
concentrations of radioactive materials and levels of radiation are not higher than
expected on the basis of the effluent measurements and modeling of the environmental
exposure pathways. Guidance for this monitoring is provided by the Radiological
Assessment Branch Technical Position on Environmental Monitoring (Revision 1,
Navember 1979). Program changes may be initiated based on operational experience.

Surveillance Reguirements

The radiological environmental monitoring samples shall be collected pursuant to
Table 8.1, from the specific locations given in Tables 8.4 through 8.10 and Maps 8.1
through 8.3, and shall be analyzed pursuant to the requirements of Table 8.1 and the
detection capabilities required by Table 8.3.
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.8.2 Land Use Census
8.2.1 Controls

In accordance with the TMi-1 Tech. Specs. and TMI-2 PDMS Tech. Specs., a Land Use
Census shall be conducted and shall identify within a distance of 8 km (5 miles) the
location in each of the 16 meteorological sectors of the nearest milk animal, the nearest
residence, and the nearest garden” of greater than 50 m? (500 %) producing broad ieaf
vegetation.

822 Applicability

Atalltimes.

8.2.3 Action

a. With a Land Use Census identifying a location(s) that yields a calculated dose
or dose commitment greater than the values currently being calculated in
ODCM Part | Surveillance 3.2.2.3.1, pursuant to ODCM, Part {V, Section 2.0,
identify the new location(s) in the next Annual Radloactlve Effluent Release
Report. :

b. With a Land Use Census identifying a location(s) that yields a calculated dose
or dose commitment {via the same exposure pathway) 20% greater than ata
location from which samples are currently being obtained in accordance with
Table 8.1, add the new location(s) within 30 days to the Radioclogical
Environmental Monitoring Program given in the ODCM. The sampling
location(s), exciuding the control station {ocation, having the lowest calculated
dose or dose commitment(s), via the same exposure pathway, may be
deleted from this monitoring program after October 31 of the year in which
this Land Use Census was conducted, Pursuant to TMI-1 Tech. Spec. 6.14
-and TMI-2 PDMS Tech. Spec. 6.12, submit in the next Annual Radioactive
Effluent Release Report documentation for a change in the ODCM inciuding a
revised figure(s) and table(s) for the ODCM reflecting the new location(s) w1th
information suppomng the change in sampling locations. .

Broad leaf vegetation samplmg of at least three dlfferent kinds of vegetation may be performed at the site
‘boundary in each of two different sectors with the highest predicted D/Qs in lieu of the garden census.
Requirements for broad leaf sampling in Table 8.1 shall be followed, including analysis of control samples.
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824

825

Bases

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

Surveillance Requirements

The Land Use Census shall be conducted during the growing season at least once per 12
months, using that information that will provide the best results, such as by a door-to-door
survey, aerial survey, or by consulting local agricultural authorities. The results of the
Land Use Census shall be included in the Annual Radiological Environmental Operating
Report pursuant to ODCM, Part IV, Section 1.0.
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8.3

Interaboratory Comparison Program

8.3.1

8.3.2

833

8.3.4

8.3.5

Controls

In accordance with the TMI-1 Tech Specs. and TMI-2 PDMS Tech. Specs., analyses
shall be performed on radioactive materials supplied as part of an Interlaboratory

Comparison Program which has been approved by the Commission (NRC). Only those

samples and analyses which are required by Tabie 8.1 shall be performed.

Applicability
At all times,
Action

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

Bases

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

10 CFR 50.

Surveillance Requirements

A summary of the interlaboratory Companson Program results shall be mcluded in the

_ Annual Radiological Environmental Operating Report.
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| " TABLES.1

Sample Collection and Analysis Requirements

or more frequently if required
by dust loading.

Number of Samples '
Exposure Pathway and Sampling and Type and Frequency
and/or Sample Sample Locations® Collection Frequency® of Analysis®
1. Airborne
Radioiodine and | Samples from § locations | Continuous sampler operation | Radioiodine Canister:
Particulates from Table 8.4. with sample collection weekly, |Analyze weekly for I-131.

Particulate Filter:

Analyze for gross beta
radioactivity following filter
change®. Perform gamma

| isotopic analysis® an

composite (by location)
sample quarterly.

2. Direct Radiation®

Sampies from 40 locations

- from Table 8.5 (using either

2 dosimeters or at least 1
instrument for continuously
measuring and recording
dose rate at each location).

Sample Quarterly

Analyze for gamma dose
quarterly.
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Sample Collection and Analysis Requirements

TABLE 8.1

Number of Samples

Sampling and

Collection Frequencyb

Type and Frequency
of Analysis”

Exposure Pathway and
and/or Sample Sample Locations®
3. Waterborne
a. Surface Samples from 2 locations

from Table 8.6.

» 1 sample from
downstream (indicator) -
location

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

Samples from 2 locations

b. Drinking
. from Table 8.6. -

« 1 sample at the location
of the nearest water
supply that could be
affected by the station
discharge.

« 1 sample from a control
location.

Samples from 2 locations
(1 Control and 1 Indicator)
from Table 8.7. :

c. .Sediment from
Shoreline

Composite® sample over
1 monthly period.

Composite? sample aver
1 monthly period.

Sample twice per year
(Spring and Fall)

Perform gamma isotopic
analysis® monthly.
Composite far tritium
analysis quarterly.

Perform gross beta and
gamma isotopic analysis®
monthly. Perform Sr-80
analysis if gross beta of
monthly composite >10
times confrol. Composite for
tritium analysis quarterly.

Perform gamma isctopic
analysis® on each sample.
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' TABLE 8.1

Sample Collection and Analysis Requirements
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Number of Samples »
Exposure Pathway and : Sampling and Type and Frequency
and/or Sample Sample Locations® | Collection Frequency® of Analysis®
4. Ingestion :
a. Milk Samples from 4 locations from | Sample semimonthly when | Perform gamma isotopic
Table 8.8. | animals are on pasture; analysis® and }-131
monthly at other times. analysis on each sample.
Composite for Sr-80
analysis quarterly.
b. Fish Samples from 2 locations from [ Sample twice per year Perform gamma isotopic®
Table 8.9. : (Spring and Fall). and Sr-90 analysis on
] edible portions.
¢ 1 sample of recreationally
important bottom feeders and
1 sample of recreationally
important predators in the
vicinity of the station
discharge.
» 1 sample of recreationally
important botiom feeders and
1 sample of recreationally
important predators from an
area not influenced by the
station discharge:
¢. Food Samples from 2 locations - | Sample at.time of harvest, | Perform gamma
Products from Table 8.10 (when . : isotopic®, 1-131, and
available) Sr-80 analysis on edible:
portions.
¢ 1 sample of green leafy
_vegetables or leafy
vegetation at a location in
the immediate vicinity of
the station. (indicator)
« 1 sample of same species
or group from a location
not influenced by the
stafion disch_al-ge.
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TABLE 8.1
Sample Collection and Analysis Requirements
Table Notation

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

Freguency notation: weekly (7 days), semimonthly (15 days), monthiy (31 days), and quarterly (92 days).
All surveillance requirements shall be performed within the specified time interval with a maximum allowable
extension not to exceed 256% of the surveillance interval. A total maximum combined interval time for any 4
consecutive tests shall not exceed 3.25 times the specified collection or analysis interval.

One or more instruments, such as a pressurized ion chamber for measuring and recording dose rate
continuously, may be used in place of, or in addition to, integrating dosimeters. For the purpose of this
table, a thermoluminescent dosimeter (TLD) is considered to be one phosphor; two or more phosphors in a
packet are considered as two or more dosimeters. Film badges shall not be used as dosimeters for
measuring direct radiation.

Airborne particulate sample filters shall be analyzed for gross beta radioactivity 24 hours or more after
sampling to allow for radon and thoron daughter decay. If gross heta activity in an air particulate sample(s)
is greater than ten times the calendar year mean of control samples, Sr-80 and gamma isotopic analysis
shall be performed on the individual sample(s).

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

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

Composite sample aliquots shall be collected'at time intervals that are short (e.g., hourly) relative fo the
compositing period {e.g., monthly} in order to assure obtaining a representative sample. -
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TABLE 8.2

Reporting Levels for Radioactivity Concentrations in Environmental Samples

Airbomne
Particulate ' ‘
Water or gas Fish Milk Food Products
Analysis (pCi/l.) (pCilms) (pCilkg,wet) (pCilk) (pCilkg, wet)
H-3 20,000 ) i
Mn-54 1000 30,000
Fe-59 400 10,000
Co-58 1000 30,000
Co-60 300 10,000
Zn-65 300 20,000 _.
Sr-90 8 0.1 100 8 100
Zr-Nb-95 400
1-131 2 09 - 3 100
Cs-134 30 10 1000 60 1000
Cs-137 50 20 2000 70 . 2000
Ba-La-140 200 300

@ For drinking water samples. This is 40 CFR P(art 141 value.
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TABLE 8.3
Detection Capabilities for Environmental Sample Analysis®
Lower Limit of Detection (LLD)"*
Airborne
Particulate Fish Food Sediment
Water or Gas (pCilkg, Milk Products {pCi’kg,
Analysis {pCi/L) (pCilm®) wet) (pCilL) | (pCikg.wet) dry)
Gross Beta 4 0.01
H-3 2000
Mn-54 15 130
Fe-59 30 260
Co-58, 60 18 130
Zn-65 30 280
2r-95 30
Sr-90 2 0.01 10 2 10
Nb-95 15
1131 1¢ 0.07 1 60
Cs-134 15 0.05 130 15 60 150
Cs-137 . 18 0.06 150 18 80 180
Ba-140 60 60
La-140 15 15
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Where:

TABLE 8.3

Detection Capabilities for Environmental Sample Analysis®
Table Notation

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

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

The LLD is defined, for pu.rposes of these controls, as the smallest concentration of radioactive materialina ..
sample that will yield a net count, above system background, that will be detected with 5% probability with
only 5% probability of falsely concluding that a blank observation represents a "real" signal.

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

4.66 Sb
EeVe222e¢Y »exp (-ALAL)

LLD =

LLD is the “a priori" lower limit of detection as defined above, as picocuries 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 disintegration,
V is the sample size in units of mass or volume,
2.22 is the number of disintegrations per minute per picocurie,

Y is the fractional radiochemical yield (when applicable),

" Ais the radioactive decay constant for the particular radionuclide and

At for environmental samples is the elapsed time between sample collection, or end of the sample collection
period, and time of counting.

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

1t should be recognized that the LLD is defined as an “a priori" {befare the fact) limit representing the
capability of a measurement system and not as an “a posteriori” (after the fact) limit for a particular
measurement.. Analyses shall be performed in such a manner that the stated LLDs will be achieved under
routine conditions. Occasionally background fluctuations, unavoidable small samples sizes, the presence of

interfering nuclides, or other uncontrollable circumstances may render these LLDs unachievable. In such

cases, the contributing factors shall be identified and described in the Annual Radiological Environmental
Operating Report.

LLD for drinking water.
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| TABLE 8.4

TMINS REMP Station Locations-Air Particulate and Air lodine

Station Code Distance (miles) Azimuth (°) Map No.
E1-2 0.4 97 2
F1-3 0.6 112 70
G2-1 14 ' 126 74
M2-1 1.3 256 3
A3-1 2.7 : 357 "4
H3-1 22 . 160 5

Q15-1 13.4 309 8
TABLE 8.5
TMINS REMP Station Locations-Direct Radiation (TLD)

Station Code Distance (miles) Azimuth (°) Map No.
A1-4 0.3 6 9
B1-1 0.6 25 10
B1-2 0.4 23 11
C1-2 0.3 50 T 13
D1-1 0.2 76 14
E1-2 0.4 97 2
E1-4 0.2 97 16
F1-2 0.2 112 17
G1-3 0.2 130 18
H1-1 0.5 167 19
J1-1 0.8 176 21
J1-3 0.3 189 v 22
K1-4 0.2 1209 ’ 24
L1-1 : 0.1 236 - ' 26

-M1-1 : Q.1 250 27
N1-3 . 0.1 274 28
P1-1 0.4 303 ' 29
P1-2 0.1 292 30
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TABLE 8.5
TMINS REMP Station Locations-Direct Radiation (TLD)

Station Code Distance (miles) Azimuth (%) Map No.
Q1-2 0.2 321 31
R1-1 0.2 335 32
C2-1 1.5 44 33
K2-1 1.2 200 34
M2-1 1.3 256 3
A3-1 27 357 4
H3-1 22 160 5
R3-1 2.6 341 35
B5-1 4.9 19 36
C5-1 4.7 43 37
ES-1 4.7 82 . 38
F5-1 4.7 108 39
G5-1 4.8 131 40
HS5-1 4.1 168 41
Js5-1 4.9 181 42
K5-1 4.9 202 43
L5-1 4.1 228 a4
M5-1 4.3 249 45
N5-1 5.0 268 46
P5-1 5.0 284 47
Q5-1 5.0 317 48
R5-1 4.9 339 49
D6-1 52 66 50
E7-1 6.7 88 51
Qe-1 8.5 310 52

B10-1 9.2 21 53
G10-1 9.7 128 6
G15-1 14.4 126 54
J15-1 12.6 183 7
Q15-1 13.4 309 8
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TABLE 8.6

TMINS REMP Station Locations-Surface Water

Station Code . Distance (miles) _ Azimuth () Map No.
J1-2 (R) 0.5 188 57
A3-2 (R) 27 358 59
Qs-1 (F) 8.5 . 310 52
Q9-1(R) 8.5 310 52
G15-2 (F) 13.3 129 - 62
G15-3 (F) 16.7 124 63
F15-1(R) 12.6 122 65

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

TABLE 8.7

TMINS REMP Station Locations-Aquatic Sediment

Station Code Distance {miles) Azimuth (%) Map No.
Ai-3 . a.5 359 . 67
G1-1 0.3 137 68
K1-3 0.2 212 69

Jz2-1 1.4 179 58

J1-2 ' 0.5 188 . 57
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TABLE 8.8

TMINS REMP Station Locations-Milk

Station Code Distance (miles) Azimuth (%) Map No.
D2-1 R ' 62 72
E2-2 1.1 : 96 73
F4-1 3.2 104 61
G2-1 1.4 126 74
P7-1 6.7 283 77

K15-3 14.4 205 78
TABLE 8.9

TMINS REMP Station Locations-Fish

Station_Code Station Location
IND Downstream of Station Discharge
BKG Upstream of Station Discharge
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TABLE 8.10 .

TMINS REMP Station Locations-Food Products

Station Code Distance (miles) Azimuth (°) Map No.
D1-3 0.5 ’ 65 79
E1-2 - 0.4 _ 97 2

- F1-1 - 0.5 117 80
H1-2 1.0 151 60
B10-2 10.0 31 55
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MAP 8.1
THREE MILE ISLAND NUCLEAR STATION
LOCATIONS OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
STATIONS WITHIN 1 MILE OF THE SITE

fi‘.’ : ::‘%%ﬁ,tgm
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MAP 8.2
THREE MILE ISLAND NUCLEAR STATION
LOCATIONS OF RADIOLOGICAL ENVIRONMENTAL MONI!TORING PROGRAM
STATIONS WITHIN § MILES OF THE SITE
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'MAP 8.3
THREE MILE ISLAND NUCLEAR STATION
LOCATIONS OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
STATIONS GREATER THAN 5 MILES FROM THE SITE

348,75 A 14.25%
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1.0 ™

PART IV

Reporting Requirements

] ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT ™

1.1

1.2

1.3

1.4

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

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

The Annual Radiological Environmental Operating Reports shall include the summarized tabulated
results of analysis of all radiological environmental samples and environmental radiation
measurements required by Part Il Table 8.1 taken during the period pursuant to the locations -
specified in the tables and figures in this ODCM, as weli as summarized and tabulated results of
these analyses and measurements in a format similar to the tabie in the Radiological Assessment
Branch Technical Position, Revision 1, November 1879. In the event that some individual resuits
are not available for inclusion with the report, the report shall be submitted explaining the reasons
for the missing results. The missing data shall be submitted as soon as possible in a supplementary
report.

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

“A singie submittal may be made for the station.
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2.0 TMI ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

2.1

22

23

2.4

2.5

26

NOTE

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

Routine Radioactive Effluent Release Reports covering the operations of the unit during the
previous 12 months of operation shall be submitted prior to May 1 for TMI-1 and TMI-2.

The following information shall be included in both Radroactlve Effluent Release Reports to be
submitted each year:

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

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

a.

b.

e.

f.

container volume,

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

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

solidification agent (e.g., cement).

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

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

The Radioactive Effluent Release Reports shall include the instrumentation not returned to
OPERABLE status within 30 days per ODCM Part ] Controls 2.1.1b and 2.1.2b, and ODCM Part l
Control 2.1.2b.
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27

2.8

29

2.10

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

The Radioactive Effluent Release Report shall include an assessment of the radiation doses to
MEMBERS OF THE PUBLIC due to the radioactive liquid and gaseous effluents released from the
unit or station during the previous calendar year. The meteorological conditions concurrent with the
time of release of radioactive materials in gaseous effluents (as determined by sampling frequency
and measurement) shall be used for determining the gaseous pathway doses. The assessment of
radiation doses shall be performed in accordance with this ODCM.

The Radioactive Effluent Release Report shall include an assessment of the radiation doses from
radioactive liquid and gaseous effluents to MEMBERS OF THE PUBLIC due to their activities inside
the SITE BOUNDARY during the report period, to verify compliance with the limits of
10CFR20.1301(a)(1). All assumptions used in making these assessments (i.e., specific activity,
exposure time and location) shall be included in these reports.

The Radicactive Effluent Release Report shall also include an assessment of radiation doses to the
likely most exposed real individual from reactor releases and other nearby uranium fuel cycle
sources including doses from primary effluent pathways and direct radiation for the previous 12
consecutive months to show conformance with 40 CFR 180 “Environmental Radiation Protection
Standards for Nuclear Power Operation.” Acceptable methods for calcutating the dose contributions
from liquid and gaseous effluents are given in Regulatory Guide 1.109, Rev. 1.
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APPENDIX A Page 10of 1
P; - Pathway Dose Rate Parameter .
P; (inhalation) = k' (BR) DFA; : (Eq A-1)
Where:
P;= the pathway dose rate parameter for radionuclide, i, (other than ncble gases) for the inhalation pathway,
in mrem/yr per microcurie_lm". The dose factors are based on the critical individual organ for the child
age group. ' .
k'= conversion factor, 1E6 pCi/microcurie

BR= 3700 myr, breathing rate for child (Reg. Guide 1.108, Rev. 1, Table E-5)

DFA; = the maximum organ inhalation dose factor for the infaﬁt age group for the ith radionuclide (mRem/pCi).
Values are taken from Table E-10, Reg. Guide 1.109 (Rev. 1), or NUREG-0172.

Resolution of the units yields: (ODCM Part lIl Table 4.6)

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

NOTE

The latest NRC Guidance has deleted the requirement to determine P,
(ground plane) and P; (food). In addition, the critical age group has been
changed from infant to child.
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APPENDIX B Page 1 of 1

RI - Inhalation Pathway Dose Factor
Ri = k' (BR) (DFA,4,0) (mrem/yr per microcurielm“) | (Eq B-1)
Where:
k' = conversion factor, 1E6 pCi/microcurie -

BR = breathing rate, 1400, 3700, 8000, 8000 m*yr for infant, child, teenager, and adult age groups,
respectively. (Reg. Guide 1.109, Rev. 1, Table E-5) ' _

DFA;., = theinhalation dose factor for organ, o, of the receptor of a given age group, &, and for the ith
radionuclide, in mrem/pCi. The total body is considered as an organ in the selection of DF A, 5.
Values are taken from Tables E-7 through E-10, Reg. Guide 1.109 (Rev. 1}, or NUREG 0172.
Resolutions of the units yields:
Ri= (1.4E9) (DFA,,,) infant (ODCM Part Iil Table 5.2.1)
Ri= (3.7E9) (DFALa o) child (ODCM Part [ll Table 5.2.2)

Ri= (8.0E9) (DFA;,,) teen and adult (ODCM Part ill Tables 5.2.3 and 5.2.4)
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Ri - Ground Plane Pathway Dose Factor
R; = k' k* (SF) (DFG)) [(1-e *i'VAd (Eq C-1)

Where:
k'= conversion factor, 1E6 pCi/microcurie
k” = conversion factor, 8760 hr/yr

2= decay constant for the i radionuclide, sec !

t= the exposure time (this calculation assumes that decay is the only operating removal mechanism)

4.73 x 10° sec. (15 yrs), Reg. Guide 1.108 (Rev. 1), Appendix C

DFG, = the ground plane dose conversion factor for the i" radionuclide {mrem/hr pe'r pCi/m?). Values are

taken from Table E-8, Reg. Guide 1.109 (Rev. 1), or NUREG 0172.

groups.

SF = 0.7, shielding factor, from Table E-15 Reg. Guide 1.109 (Rev. 1)

Reference ODCM Part Il Table 5.3.1
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" Ri - Grass Cow-Milk Pathway Dose Factor
Ri= K [(Qr X Uap) / (Ai + Au)] X (Fm) X (r} X (DFL; 50} x
I((Fo x £)/Yp) + ((1-fy x fs) e MhY eti'f {Eq D-1)
Where:
k' = conversion factor, 1E6 picocurie/microcurie (pCifuci)
.Qg = cow consumption rate, 50 kg/day, (Reg. Guide 1.109, Rev. 1)
" goat consumption rate, 6 kg/day, (Reg. Guide 1.109, Rev. 1, Table E-2)
Uasp = Receptor's milk consumption rate; 330, 330, 400, 310 liters/yr for infant, child, teenager, and aduit
age groups, respectively (Reg. Guide 1.109, Rev. 1)
Yp = agricultural productivity by unit area of pasture feed grass, 0.7 kg/m2 (NUREG-0133)
Y, = agricultural productivity by unit area of stored feed, 2.0 kg/m? (NUREG-0133)
Fm = stable element transfer coefficient (Table E-1, Reg. Guide 1.109, Rev. 1)
r= fraction of deposited activity retained in cow's feed grass, 0.2 for particulates, 1.0 for radioiodine
(Table E-15, Reg. Guide 1.108, Rev. 1)
DFL,.0 = the ingestion dose factor for organ, o, and the ith radionuclide for each respective agey group, a
(Tables E-11 to E-14, Reg. Guide 1.109, Rev. 1), or NUREG 0172,
a = decay constant for the ith radionuclide, sec™
= decay constant for weathering, 5.73 x 107 sec” (NUREG-0133); based on a 14 day half life
t;= 1.73x 10° sec, the transport time from pasture to cow to milk to receptor (Table E-15, Reg.
Guide 1.109, Rev. 1), or 2 days
t,= 7.78 x 10° sec, the transport time from pasture to harvest to cow to milk to receptor (Table E-15,
Reg. Guide 1.109, Rev. 1), or 90 days
' fo= 1.0, the fraction of the year that the cow is on pasture
fs= 1.0, the fraction of the cow feed that is pasture grass while the cow is on pasture
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The concentration of tritium in milk is based on the airborne concentration rather than the deposition. Therefore, R;

is based on (X/Q):
Ra0 = k'k™ Fi Qe UppDFLego (-75 [5H])
Where:
' k™= {E3 grams/kg..
H= 8 graﬁslms, absolute humidity of the atmosphere

.75 = fraction of the total feed grass mass that is water

(Eq D-2)

.5 = ratio of the specific activity of the feed grass water to the atmospheric Water‘(NUREG-01 33)

DFL..o = the ingestion dose factor for tritium and organ, o, for each respective age group, a (Tables E-11 to

E-14, Reg. Guide 1.109, Rev. 1), or NUREG 0172.

Al other parameters and values are as given above.

NOTE

Goat-milk pathway factor, R;, will be computed using the cow-milk

Reg. Guide 1.109, Rev. 1.

pathway factor equation. Fy, factor for goat-milk will be from Table E-2

Reference: ODCM Part Ili Tables 5.4.1 to 5.4.4
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Ri - Cow-Meat Pathway Dose Factor
Ri= K [(Qe X Use) / (A + Ad] X (F) X (1) X (DFLia0) X ~ |
K(Eo X F)Yp) + {{1-6:55) @ *M'hyYy] x e™i'f . {EqE-1)
Where:
k' = conversion factor, 1E8 picocurie/microcurie (pCi/pci)
Qr = cow consumption rate, 50 kg/day, (Reg. Guide 1.108, Rev. 1)
Uap = Receptor's meat consumption rate; 0, 41, 65, 1 iO kgfyr for infant, child, teenager, and adult age
groups, respectively (Reg. Guide 1.109, Rev. 1)
Fi= the stable element transfer coefficients, days/kg (Table E-1, Reg. Guiae 1.109, Rev. 1)
r= fraction of deposited activity retained in cow's feed grass, 0.2 for particulates, 1.0 for radioiodine
{Table E-15, Reg. Guide 1.109, Rev. 1)
DFL,,0 = the ingestion dose factor for organ, o, and the ith radionuclide for each respective age group, a
(Tables E-11 to E-14, Reg. Guide 1.108, Rev. 1), or NUREG 0172.
M= decay constant for the radionuclide i, sec™
= décay constant for weathering, 5.73 x 107 sec’ {NUREG-0133), based on a 14 day half life
t,= 1.73 x 10° sec, the transport ime from pasture to receptor (NUREG-0133)
= 7.78 x 10° sec, the transport time from crop to receptor (NUREG-0133)
Ye = agricultural productivity by unit area of pasture feed grass, 0.7 kglmz (NUREG-0133)
Y, = agricultural productivity by unit area of stored feed, 2.0 kg/m2 (NUREG-0133)
fo= 1.0, the fraction of the year that the cow is on pasture
fa= 1.0; the fraction of the cow feed that is pasture grass while the cow is on pasture
The concentration of tritium in meat is based on the airborme concentration rather than the deposition. Therefore, R,
is based on (X/Q): : ’
Riae = K'k™ Fy Qs Unp (DFLea.) X 0.75 X (0.5/H]) | . (EqE-2)
Where:

All terms are as defined above and in Appendix D.

Reference: ODCM Part lil, Tables 5.6.1to 5.6.4
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Ri - Vegetation Pathway Dose Factor
R = X [/ (Yy (2 * M)l X (DFL,a0) X F{US) . @™ + US, £y e?ith) : (Eq F-1)
Where:
kK'= 1E6 picocurie/microcurie' (pCifuci}
U2 = the consumption rate of fresh leafy vegetation, 0, 28, 42, 64 kglyr for infant, child, teenager, or aduit
age groups, respectively {Reg. Guide 1.109, Rev, 1)
USs= the consumption rate of stored vegetation, 0, 520, 630, 520 kg/yr for infant, child, teenager, or adult
age groups respectively (Reg. Guide 1.109, Rev. 1) _
fL= the fraction of the annual intake of fresh leafy vegetation.grown iocally, = 1.0 (NUREG-0133)
fg= the fraction of the stored vegetation grown locally = 0.76 (NUREG-0133)
t,. = the average time between harvest of leafy vegetation and its consumption, 8.6 x 10° seconds
[Table E-15, Reg. Guide 1.109, Rev. 1 (24 hrs)]
t, = fhe average time between harvest of stored leafy vegetation and its consumption, 5. 18 x10°
seconds, [Table E-15, Reg. Guide 1.109, Rev. 1 (60 days)]
yv= the vegetation area density, 2.0 kg/m? (Table E-15, Reg. Guide 1.109, Rev. 1)

All other parameters are as previously defined.

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

Reao = K'K™ (U f + Uy £ (DFLyao) (75 [5H]) " (EqF-2)

Where:

All terms are as defined above and in Appendix D.

Reference: ODCM Partlll, Tables 5.7.1t0 5.7.4.
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Parameters Used in Dose Factor Calculations
Origin of Value
Table in Secfion of Site-
Parameter Value R.G. 1.108 NUREG-0133 - Specific
*»* For P, ***
DFA; Each radionuclide E-9 Note 1
BR 3700 m*yr (child) E-5
, **For Ri (Vegetation)™*
r Each element type E-~1
Y, 2.0 kg/m® E-15
AW 5.73 E-7 sec! _ 5.3.1.3
DFL; Each age group and radionuclide E-11 thru E-14 Note 1
Ut Each age group E-5
fL 1.0 ' 53.1.5
te 8.6 E + 4 seconds E-15
U Each age group E-5
fy 0.76 7 5.3.1.5
th 5.18 E + 6 seconds E-15
H 8.0 grams/kg §.2.1.3
**Eor Ri (Inhatation)***
BR Each age group E-5
Each age group and g
DFA; nuclids E-7 thru E-10 Note 1
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Parameters Used in Dose Factor Calculations
Origin of Value
Table in Section of Site-
Parameter Value R.G. 1.109 NUREG-0133 Specific
** For R, (Ground Plane) ***
SF 0.7 E-15
DFG; Each radionuclide E-6
t 473 E+8sec 5.3.1.2
*** For Ri (Grass/Animal/Meat) **
Qe(Cow) 50 kg/day E-3
Qr (Goat) 6 kg/day E-3 Ref. Only
Uep Each age group E-5
AW 5.73 E-7 sec’ 5.3.1.3
F; (Both) Each element | E-1
T Each element type E-15
DFL; Each age group and nuclide E-11 thru E-14 Note 1
1 1.0 53.1.3 Note 2
fs 1.0 5.3.1.3 Note 2
Y 0.7 kg/im® E-15
tn 7.78 E +6 sec E-15
Ye 2.0 kgim?  E~15
t 1.73E +B sec £-15
H 8.0 grams/kg 5213
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" Parameters Used in Dose Factor Calculations
Origin of Value
Table in - Section of Site-
Parameter Value R.G. 1.109 NUREG-0133 Specific
** For R; (Grass/Cow/Miik) **

Qf 50 kg/day E-3
Uap Each age group E-5
AW 5.73 E-7 sec’ 5313

Fm Each element E-1

r Each element type E-156

DFL, Each age group and nuclide E-11 thru E-14 Note 1

Y, 0.7 kgim? E-15

th 778 E +6sec E-15

Y 2.0 kg/m® E-15

t 173 E +5sec E-15

f, 1.0 53.1.3

fs 1.0 53.1.3

H 8.0 grams/kg 5213
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NOTES
1. Inhalation and ingestion dose factors were taken from the indicated source. For each age group, for each
. nuclide, the organ dose factor used was the highest dose factor for that nuclide and age group in the
referenced table. :

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