Exelon.

Three Mile Island Unit1 ‘. Telephone 717-948-8000 ’ N uc] ear
Route 441 South, PO. Box 480
Middletown, PA 17057

July 31, 2009
TMI-09-097

U. S. Nuclear Regulatory Commission
Washington, DC 20555

Attn: Document Control Desk

SUBJECT: THREE MILE ISLAND NUCLEAR STATION UNIT 1 AND UNIT 2
OPERATING LICENSE NO. DPR-50 AND POSSESSION ONLY LICENSE NO. DPR 73
DOCKET NOS. 50-289 AND 50-320
SUPPLMENT TO COMBINED 2008 ANNUAL RADIOACTIVE EFFLUENT
RELEASE REPORT

A supplement to the 2008 Annual Radioactive Effluent Release Reports 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. The original submittal, TMI-09-047,
dated April 30, 2009, did not include Attachment 5. Note that the attachments in this supplement
are copies of the April 30, 2009 submittal, including the original Attachment 5, which was
inadvertently excluded.

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 summarlzed on a quarterly
basis following the format of Appendix B thereof.

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

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

Attachment 4 describes any changes made during 2008 to the Process Control Program (PCP)
documents or to the Offsite Dose Calculation Manual (ODCM) and a listing of new locations for

dose calculations and/or environmental monitoring identified by the land use census pursuant to
Part 3, Section 8.2, of the ODCM.

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

Attachment 6 is quarterly summaries of hourly meteorological data collected for 2008 in the form of
joint frequency distribution of wind speed, wind direction and atmospheric stability.
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Attachment 7 is an assessment of the radiation doses due to the radioactive liquid and gaseous
effluents released from the respective unit during 2008.

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 2008.

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 2008.

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

Enclosure 1 is a copy of the ODCM change for TMI's Offsite Dose Calculation Manual (ODCM),
CY-TM-170-300, Revision 1, which was issued on November 12, 2008, and current as of
December 31, 2008. There was one revision made to the ODCM during 2008.

Please contact Laura Weber at (717) 948-8947 if you have any questions concerning this report.

Sincerely,

ey 12
4
= %, ey
David Atherholt
TMI-1 Regulatory Assurance Manager

DA/awm
Attachments/Enclosures

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



Attachment 1

2008 Annual Radioactive Effluent Release Report for TMI
TMI-09-047

Summary of Radioactive Liquid and Gaseous Effluents
Released from TMI during 2008



TABLE 1A

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT (2008)
GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

™I-1
2008 2008 2008 2008 _ EsT
: TOTAL
I UNIT QUARTER 1 QUARTER 2 QUARTER 3 QUARTER 4 ERROR %
A FISSION AND ACTIVATION GASES
1. Total Release Ci 1.78E-01 5.67E-02 6.74E-02 6.91E-02 25% |
2. Avg release rate for period uCis 228602 7.21E-03 8.47E-03 8.69E-03
3. Percent of tech spec. limit % * * . *
B. \ODINES
1. Total lodine M31 Ci 7.16E-07 8.46E-07 2.03E-08 2.26E-06 25% |
2. Avg release rats for period | uCi'S 9.21E-08 1.086-07 2.55E-07 2.85E-07
3. Percent of tech spec. limit % * * . *
C. PARTICULATES
1. Part. with half-life > 8 days Ci <1.00E-11 <1.00E-11 <1.00E-11 <1.00E-11 5% |
2. Avg. release date for period uClS : NA NA NA NA
3. Percent of tech spec. fimit % - » . .
4. Gross alpha radioactivity Ci <1.00E-11 <1.00E-11 <1.00E-11 <1.00E-11
O. TRITIUM
1. Total Release Gi 1,65E+01 1.48E+01 2.71E+01 1.36E401 15% |
2. Avg release rate for period _uCiS 2.13E+00 1.88E+00 3.41E+00 1.71E400
3. Percent of tech spec. limit % . * . b

Note: All less than values (<) are in uCi/mL.

* ODCM Limits - Listed on Dase Summary Table



TABLE 1C

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT (2008)
GASEQUS EFFLUENTS - GROUND-LEVEL RELEASES

T™I - 1
CONTINUOUS BATCH CONTINUOUS BATCH
| NUCLIDES RELEASED |  uNIT QUARTER1 | QUARTER2 | QUARTER1 | QUARTER2 | QUARTER3 | QUARTER4 | QUARTER3 | QUARTER 4
A. FISSION GASES
KR85 Gi <1.00E-04]  <1.00E-04]  1.56E-01 4.36E-02] <1.00E-04] <1.00E-04]  8.62€-03]  <1.00E-04
XE131M ci <1.00E-04] <100E-04] <1.00E-04] <1.00E-04] <1.00E-04] <1.00E-04]  3.01E-04]  7.48E-04
XE133 Ci <1.00E-04] <1.00E-04]  2.12E-02]  1.31E-02] <1.00E-04] <1.00E-04]  574E-02]  6.68E-02
XE133M Ci <1.00E-04] <1.00E-04]  <1.00E-04] ~ <1.00E-04] ~ <1.00E-04| <1.00E-04]  6.42E-05]  1.53E-04
XE135 ci <1.00E-04| <1.00E04] <1.00E-04] <1.00E-04] 9.67E-04]  1.44E-03]  1.78£-05]  3.36E-06
TOTALFORPERIOD | G | 0.00E+00 | 0.00E+00 | 1.78E-01 | 5.67E02 | 9.67E-04 | 1.44E03 | 6.64E02 | 6.77E-02 |
B. IODINES
1131 Ci 7.16E-07]  8.46E-07] <1.00E-12]  <1.00E-12]  2.03E-06]  2.26E-06] <1.00E-12]  <1.00E-12
1133 Ci 4.40E-06]  6.21E-06] <1.00E-12]  <1.00E-12]  2.39E-05]  2.70E-05]  <1.00E-12|  <1.00E-12
ToTaLForPERIOD [ G | 512606 | 7.06E06 | 0.00E+00 | 0.00E+00 | 259E-05 | 293E-05 | 0.00E+00 | 0.00E+00 |
C. PARTICULATES
CS137 ci <1.00E-11]  <1.00E-11]  <1.00E-11]  <1.00E-11]  <1.00E-11]  <1.00E-11]  <1.00E-11]  <1.00E-11
{sRe9 Ci <1.00E-11] <1.00E-11] <1.00E-11]  <1.00E-11] ~ <1.00E-11] ~ <1.00E-11]  <1.00E-11]  <1.00E-11
SR90 ci <1.00E-11] <1.00E-11] <1.00E-11]  <1.00E-11]  <1.00E-11] <1.00E-11]  <1.00E-11]  <1.00E-11{
ToTALFORPERIOD | ci | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 |

Note: All less than values (<) are in uCt/mL.




| TABLE 2A
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT (2008)
LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

T™I-1
2008 2008 i 2008 2008 EST
- TOTAL

A. FISSION AND ACTIVATION PRODUCTS UNIT QUARTER 1 QUARTER 2 QUARTER 3 QUARTER 4 ERROR %
1.Total Release (Not incl. Tritium, gases, alpha) ci <5.00E-08 1.36E-04 2.56E-06 5.09E-05 25% |
2. Avg diluted concentration during period ucimL N/A 2.32E-11 3.68E-13 6.91E-12

3. Percent of applicable limit * * * *

B. TRITIUM

1. Total Release c 1.14E-01 9.35E+01 5.35E+01 2.03E+01 25% |
2. Avg diluted concentration during period . uCUML 1.86E-08 1.59E-05 7.68E-06 2.76E-06

3. Percent of applicable limit * . * * - %

C. DISSOLVED AND ENTRAINED GASES

1. Total Release ) <1.00E-05 6.98E-05 <1.00E-05 <1.00E-05 25% |
2. Avg diluted concentration during period ucimML N/A 1.19E-11 N/A N/A

3. Percent of applicable limit * * * *

D. GROSS ALPHA RADIOACTIVITY
[1. Total Retease | o ] <1.00E-7 |  <1.00E-7 | . <1.00E-7 | <1.00E-7 | 25% |
E. VOLUME OF WASTE RELEASED (PRIOR TO DILUTION)

[ urers ] 1.12E+08 | 1.11E408 | 1.10E+08 | 1.13E+08 | 10% |
F. VOLUME OF DILUTION WATER USED
[ uters ] 6.15E+09 | 589E+09 |  6.96E+09 l 7.36E+09 | 10% |

Note: All less than values (<) are in uCi/mL.
* ODCM Limits - Listed on Dose Summary Table




TABLE 2B

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT (2008)

LIQUID EFFLUENTS
T™I-1
CONTINUOUS BATCH CONTINUOUS BATCH

| NUCLIDES RELEASES UNIT | QUARTER 1 | QUARTER 2 | QUARTER 1 | QUARTER 2 | QUARTER 3 | QUARTER 4 | QUARTER 3 | QUARTER 4
CR51 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
MN54 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
Fe59 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
COo58 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
C0o60 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
ZNG5 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
SR89 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
SR90 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
ZR95 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
NB95 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
MO99 Ci <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <56.00E-07 | <5.00E-07
TC99M 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
1131 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
CS134 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
Cs137 Ci <5.00E-07 | 1.36E-04 | <5.00E-07 | 8.03E-07 | 8.33E-08 | 5.09E-05 | 2.48E-06 | <5.00E-07
BA140 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
LA140 Ci <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <5.00E-07 | <6.00E-07 | <5.00E-07 | <5.00E-07
CE141 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
FE55 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 1.14E01 | 1.83E-01 | <1.00E-05 | 9.33E+01 | 2.08E-01 [ 3.73E-01 | 5.33E+01 | 1.99E+01

[ ToTAaLFORPERIOD | G | 1.14E-01 | 183601 | WA [ 9.33E+01 | 2.08E-01 | 3.74E-01 | 5.33E+01 | 1.99E+01
XE133 Ci <1.00E-05 | <1.00E-05 | <1.00E-04 | 6.98E-05 | <1.00E-05 | <1.00E-05 | <1.00E-04 | <1.00E-04
XE135 Ci <1.00E-05 | <1.00E-05 | <1.00E-04 | <1.00E-04 | <1.00E-05 | <1.00E-05 | <1.00E-04 | <1.00E-04

Note: All less than values (<) are in uCi/mL.




Attachment 1

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT (2008)
SUPPLEMENTAL INFORMATION
FACGILITY: TMIUNIT 1 LICENSE: DPR 50-289

1. Regulatory Limits -- Please refer to TMI Offsite Dose Calculation Manual
A. Fission-and Activation Gases:
B. lodines:
C. Particulates, Half-Lives > 8 Days:
D. Liquid Effluents:
2. Maximum Effluent Concentrations -- 10 Times CFR 20, Appendix B Table It
Provide the maximum effluent concentrations used in determining allowable release rates or concentrations
A. Fission and Activation Gases:
B. lodines:
C. Particulates, Half-Lives > 8 Days:
D. Liquid Effluents:
3. Average Energy
Provide the average energy (E-BAR) of the radionuclide mixture in releases of fission and activation gaées, If applicable
E-BAR BETA =1.76E-01
E-BAR GAMMA = 3.08E-02
E-BAR BETA and GAMMA =2.07E-01
4. Measurements and Approximations of Total Radioactivity

Provide the methods to measure or approximate the total radioactivity in effluents and the methods used to determine radionuclide

composition:

A. Fission and Activ. Gases: HPGE Spectrometry, Liquid Scintillation

B. lodines: HPGE Spectrometry

C. Particulates: HPGE Spectrometry, Gas Flow Proportional, Beta Spectrometry
D. Liquid Effluents: HPGE Spectrometry, Liquid Scintillation

5. Batch Releases

Pravide the fallowing information relating ta bateh releases of radioactive materials in liquid and gaseous effluents.

: Quarter 1 Quarter 2 Quarter 3 Quarter 4

A.  LIQUID (ALL TIMES IN MINUTES)

1. Number of batch releases 0 18 11 5

2. Total time period for batch releases (min) 0 4034 2555 955

3. Maximum time period for a batch release (min) 0 245 262 250

4. Average time period for a batch release (min) 0 224 232 191

5. Minimum time period for a batch release (min) - 0 105 215 60

6. Average stream flow during periods of release of 4.83E+06 2.23E+06 4.70E+05 1.43E+06

effluent into a flowing stream (cfm)

B. GASEOUS

1. Number of batch releases 6 5 8 7

2. Total time period for batch releases (min) 3845 4075 5610 4965

3. Maximum time period for a batch release {min) 800 860 855 810

4. Average time period for a batch release (min) 640 815 701 709

5. Minimum time period for a batch release (min) 100 765 300 475

6. Abnormal Releases

Quarter 1 Quarter 2 Quarter 3 Quarter 4
A. LIQUID
1.__Number of releases 3 3 3 3
2. Total activity released {curies) 1.33E-02 1.33E-02 1.34£-02 1.34E-02
B. GASEOUS
1. Number of releases 0 0 0 1
2. Total activity released (curies) 0 0 0 4.18E-1




EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT

TABLE 1A

GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES

T™I-2
2008 2008 2008 2008 EST. TOTA
UNITS |1ST QUARTER] 2ND QUARTER | 3RD QUARTER {4TH QUARTER| ERROR %
A. FISSION AND ACTIVATION GASES
1. TOTAL RELEASE _Ci <LID _ <LLD <LLD <LlD 25% |
2. AVERAGE RELEASE RATE FOR PERIOD _ uCisec 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 <lLD <[LD <llD <LLD 25% . |
2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec N/A <N/A <N/A <N/A
3. PERCENT OF TECH SPEC LIMIT % - — i -
4. GROSS ALPHA RADIOACTIVITY Ci <UD <LLD <00 <LLD
D. TRITIUM
1. TOTAL RELEASE Ci 6.24E-01 8.25E-01 7.74E-01 6.08E-01 25% |
2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec | 7.93E-02 |  1.05E-01 9.74E-02 7.90E-02
3. PERCENT OF TECH SPEC LIMIT % * g - ¥
[FBATCH RELEASES S| 0 0 5]

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



 TABLE1C
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
GASEOUS EFFLUENTS-GROUND LEVEL RELEASES

TMI-2
2008
CONTINUQUS MODE BATCH MODE CONTINUOUS MODE BATCH MODE

NUCLIDES RELEASED UNIT #1ST QUARTEHI 2ND QUARTER [1ST QUARTERPND QUARTEH3RD QUARTERJ4TH QUARTERI3RD QUARTERJ4TH QUARTER

1. FISSION GASES

KRYPTON-85 Ci_ ] _<BOOE <8.00E-6 <8.00E-6 <8.00E-6 <8.00E-6 <8.00E-6 <B.00E-6 <B.00E-6
[KRYPTON-85M Ci <5.00E-8 <5.00E-8 <5.00E-8 <5.00E-8 <5.00E-8 <5.00E-8__ | <500E-8 <5.00E-8
KRYPTON-87 Ci <8.00E-8 <8.00E-8 <B.00E-8__| <B.00E8 <8.00E-8 <8.00E-8__|  <B.00E-8 <8.00E-8
KRYPTON-88 Ci <1.00E-7 <T.00E-7 <1.00E-7 <1.00E-7 <1.00E-7 <1.00E-7 <1.00E-7 <1.00E-7
[XENON-133 Ci <B.00E-8 <8.00E-8 <8.00E-8 <B8.00E-8 <8.00E-8 <B.00E-8 <B.00E-8 <B.00E-8
XENON-135 i <5.00E-8 <5.00E-8 <500E-8 | <5.00E-8 <5.00E-8 <5.00E-8 <5.00E-8 <5.00E-8
XENON-135M i <5.00E-7__| - <5.00E-7 <5.00E-7 <5.00E-7 | <5.00E-7 <B00E7 | <5.00E-7 <5.00E-7
XENON-138 Ci <3.00E-7 <3.00E-7 <3.00E-7 <3.00E-7 <3.00E-7 <3.00E-7 <3.00E-7 <3.00E-7
AR-41 Ci <1.00E-4 <1.00E-4 <1.00E-4 <1.00E-4 <1.00E-4 <1.00E-4 <1.00E-4 <1.00E-4
TOTAL FOR PERIOD Ci N/A N/A N/A N/A N/A N/A N/A N/A
2. IODINES NOT APPLICABLE TO TMI-2

3. PARTICULATES

i <1.00E-11 <1.00E-11 N/A N/A <T.00E-11_]|__<1.00E-11 NIA A
Ci <1.00E-10 <1.00E-10 N/A N/A <1.00E-10_| <1.00E-10 N/A N/A
Ci <1.00E-10 <1.00E-10 N/A N/A <1.00E-10 <1.00E-10 N/A NA
Ci <1.00E-10 <1.00E-10 N/A N/A <1.00E-10 <1.00E-10 NA NA
Ci <1.00E-10 <1.00E-10 N/A NA <1.00E-10 | _<1.00E-10 N/A N/A
Ci NA N/A WA WA A N/A T NA A
4. TRITIUM
[FRITIUM T Ci | 62aE-01 [ 825601 ] <L.OOE-6 | <1.00E6 |  7.74E-01 ] 6.28E-01 ] <1.0066 ] <1.00E6 |}

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




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

TMI-2
2008 2008 2008 2008 EST. TOTAL
UNITS |1ST QUARTER | 2ND QUARTER|3RD QUARTER | 4TH QUARTER] ERROR %

A. FISSION AND ACTIVATION PRODUCTS K
[1_TOTAL RELEASES (NOT INCLUDING TRITIUM, GASES, ALPHA) Ci 2.90E-06 6.25E-06 4.77E-06 1.53E-06 25%)
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCi/mi 4.72E-13 7.06E-12 6.85E-13 2.07E-13

3. PERCENT OF APPLICABLE LIMIT % * * * *

B. TRITIUM

[1-TOTAL RELEASE Ci <LLD 1.55E-05 <LLD 5.17E-06 25%)
2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCimi N/A 2.64E-12 N/A 7.03E-13

3. PERCENT OF APPLICABLE LIMIT % ¥ = i =

C. DISSOLVED AND ENTRAINED GASES

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

3. PERCENT OF APPLICABLE LIMIT % g > ® *

D. GROSS ALPHA ACTIVITY
1. TOTAL RELEASE I C | <D ] <LLD <UD | <o | 25%)
E. VOLUME OF WASTE RELEASED (PRIOR TO DILUTION) [ hters | 2.34E+08 | 7.76E+03 759E+08 ] 1.80E+03 ] 10%)
F. VOLUME OF DILUTION WATER USED [hters | 6.15E409 | 5.88E+09 6.96E+09 | 7.36E+09 | 10%]
[NUMBER OF BATCH RELEASES | 2 1 5 5 T 2 1

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




TABLE 2B
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
LIQUID EFFLUENTS

TMI-2
2008
CONTINUOUS MODE BATCH MODE CONTINUOUS MODE. BATCH MODE
NUCLIDES RELEASED __ UNIT [ TST QUARTER]2ND QUARTER] 157 QUARTER | 2ND QUARTER| 3RD QUARTER] 4TH QUARTER | SRD QUARTER] 4TH QUARTER]
CO 60 Ci <5.00E-7 " <5.00E-7 <5.00E-7 | <5.00E-7 <5.00E-7 <5.00E-7 <5.00E-7 <5.00E-7
[SR_90 —_Ci <5.00E-8__ | <5.00E-6 <5.00E-8 <5.00E-8 <5.00E-8 <5.00E-8. <5.00E-8 <5.00E-8
SE 125 Ci <5.00E-7 <5.00E-7 <5.00E-7 <5.00E-7 <5.00E-7 <5.00E-7 <5.oo§-'7_ <5.00E-7
CS 134 Ci <5.00E-7 <5.00E-7 <5.00E-7 <5.00E-7 <5.00E-7 <5.00E-7 <5.00E-7 <5.00E-7
CS 137 —Ci <5.00E-7 <5.00E-7 2.00E-06 6.25E-06 <5.00E-7 <5.00E-7 ~4.77E-06 1.53E-06
H-3 - ' Ci <1.00E-5 <1.00E-5 <1.00E-5 1.55E-05 <1.00E-5 <1.00E-5 <1.00E-5 5.17E-06
[TOTALEORPERIOD | Ci 0.00E+00 0.00E+00 2.90E-06 | 2.18E-05 0.00E+00 0.00E+00 | 4.77E-06 6.70E-06

NOTE: ALL LESS THAN VALUES (<) ARE IN uCi/ml’
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2008 Annual Radioactive Effluent Release Report for TMI
TMI-09-047

Solid Waste ShippedVOffsite During 2008



Attachment 2

2008 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° 89.2 m° 25%
Evaporator bottoms, etc. Ci 6.26 Ci
b. Dry compressible waste, m° 326 m° 25%
contaminated equipment, etc. Ci 0.39 Ci
c. Irradiated components, control m° N/A N/A
rods, efc. Ci
d. Other (describe): N/A m° N/A N/A
Ci
2. Estimate of major nuclide
composition (by type of waste)
a. HS3 20.2%
__Co58 58.7%
Ni63 12.1%
Co60 4.6%
b. Ni63 33.8%
Cs137 25.8%
Feb55 20.7%
Co60 10.4%
c. N/A
d. N/A
3. Solid Waste Disposition
Number of Shipments Mode of Transportation Destination
See attached for this information.
B. . Irradiated Fuel Shipments
(Disposition)
_ None
Number of Shipments
N/A Mode Transport | Destination




Attachment 2

TMI-1 WASTE SHIPPED AS FOLLOWS
A.l.a

Four (4) - Poly HICs @ 150 ft3 each — Evaporator Bottoms

Seventeen (17) - Steel Liners @ 150ft3 each - dewatered resins

A.l.b
Six (6) - Steel Cargo Containers @ 1040 ft3 each - noncompacted DAW
Fifteen (15) - Steel Boxes @ 92 t3 each - metal/noncompacted DAW

Eight (8) - Steel Intermodal Containers @ 640 ft3 each - soil/stone

A.3.a
Four Shipments Hittman Transport/Cask Energy Solutions, Oak Ridge, TN
Six Shipments Hittman Transport/Flatbed Energy Solutions, Oak Ridge, TN
A.3.b

Thirteen Shipments  Hittman Transport/Flatbed Energy Solutions, Oak Ridge, TN

NOTE - All Shipments were TYPE-A LSA-II

There were minor editorial changes to the Process Control Program (PCP) for TMI-1 during
2008.
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2008 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
b. Dry compressible waste, m° 36.5m° 25%
contaminated equipment, etc. Ci 0.63Ci
¢. lrradiated components, control m° N/A N/A
rods, etc. - , Ci
d. Other (describe): Mixed Waste m> N/A N/A
Ci
2. Estimate of major nuclide
composition (by type of waste)
a. (Cs137 N/A
Cs134
Ni63
Fe55
b. Cs137 70.4%
Sr90 27.7%
Ni63 1.4%
Pu241 0.3%
c. Ni63 N/A
Co58
Feb5
Co60
d. NA N/A
3. Solid Waste Disposition
Number of Shipments Mode of Transportation Destination
See attached for this information. _
B. Irradiated Fuel Shipments
(Disposition)
None

Number of Shipments

N/A

| Mode Transport | Destination
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TMI-2 WASTE SHIPPED AS FOLLOWS

One Shipment ~ Hittman Transport/Flatbed _ Energy Solutions, Oak Ridge, TN

NOTE - All Shipments were TYPE-A LSA-|



Attachment 3

2008 Annual Radioactive Effluent Release Report for TMI
TMI-09-047

Summary of Unplanned Releases from the TMI Site During 2008

There were no unplanned releases from TMI-2 in 2008. 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 total curies released. The activity for these releases is also included in Tables
1A, 1C, 2A and 2B.

The abnormal liquid releases are monthly releases to account for the tritium in groundwater
released into the river. The abnormal gaseous release was secondary steam leakage from
relief valves and Emergency Feed Water (EFW) exhaust.




Attachment 4
2008 Annual Radioactive Effluent Release Report for TMI
TMI-09-047 Co

CHANGES TO THE PROCESS CONTROL PROGRAM AND THE
OFFSITE DOSE CALCULATION MANUAL DURING 2008
AND A LISTING OF NEW LOCATIONS FOR DOSE CALCULATIONS AND/OR
ENVIRONMENTAL MONITORING IDENTIFIED BY THE LAND USE CENSUS

1. Changes to the Process Control Program
There were minor editorial changes to the Process Contro!l Program.
2. Changes to the Offsite Dose Calculation Manual

There was one change to the Offsite Dose Calculation Manual. The procedure change is
attached as Enclosure 1.

3. A listing of new locations for dose calculations and/or environmental monitoring
identified by the Land Use Census.

Based on the results of the 2008 land use census, no changes to the Radiological
Environmental Monitoring Program are required. The garden census identified that five
gardens from the 2007 census were not established in 2008. Therefore, five new
gardens were identified. The locations where new gardens were identified include
Sectors F (ESE), G (SE), K (SSW), M (WSW), and Q (NW). Of the five new gardens,
none were located closer to TMINS than those identified in 2007.




Attachment 5
2008 Annual Radioactive Effluent Release Report for TMI
TMI-09-047

Instrumentation no‘t Returned to Operable Status within 30 Days During 2008

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 2008.



Attachment 6

2008 Annual Radioactive Effluent Release Report for TMI
TMI-09-047 ‘

Annual Summary of Hourly Meteorological Data for 2008

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 2008 was 98.3 percent. The data is presented
by quarter.
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Attachment 6

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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Three Mile Island Nuclear Station
Period of Record: January - March 2008

Stability Class - Moderately Unstable - 150Ft-33Ft Delta-T (F)

Winds Measured at 100 Fest
Wind Speed (in mph)

Wind Direction 1-3
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Attachment 6

Three Mile island Nuclear Station
Period of Record: January - March 2008
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 2 0 0 0 0 -0 2
NNE 0 0 0 0 0 0 0
NE 0 0 0 0 0 0 o -
ENE 0 "2 1 g 0 0 3
E 0 2 1 0 0 0 3
ESE 0 1 5 0 0 0 6
SE 0 0 1 0 0 0 1
SSE 1 1 1 0 0 (0] 3
S 0 1 1 2 0 0 4
SSw 0 0] 0 0 0 0 0
Sw 0 2 0 1 0 0 3
WSW 1 1 0 1 2 0 5
w 0 ] 4 10 7 0 21
WNW 0 1 5 8 2 4 20
Nw 0 3 6 6 8 1 24
NNW 2 6 3 4 4 0 19
Variable 0 0 0 0 0 0 0
Total 6 20 28 32 23 5 114
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: 0
Three Mile Island Nuclear Station
Period of Record: January - March 2008
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 8 19 8 2 0 0 37
NNE 11 12 1 0 0 0 24
NE 6 13 2 0 0 0 21
ENE 4 19 1 0] 0 0 24
E 8 19 25 0 0 0 52
ESE 5 13 49 1 0 0 68
SE 8 15 12 0 0 0 35
SSE 1 10 7 0 0 0 18
S 2 14 10 1 2 0 29
SSw 0 7 6 1 0 0 14
SW 7 16 - 8 0 0 0 31
WSW 2 . 21 9 10 5 0 47 .
w 7 32 58 37 7 3 144
WNW 1 24 80 72 20 4 211
NW 3 34 55 54 22 1 169
NNW 13 34 25 22 4 0 98
Variable 0 V] 0 0 0 0 0
Total 96 302 356 200 60 8 1022
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 1
Hours of missing stability measurements in all stability classes: 0



Attachment 6

Three Mile Island Nuclear Station
Period of Record: January - March 2008
Stability Class - Slightly Stable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)

Wind Direction i-3 4-7 8-12 13-18 19-24

S-1g >24 Total
N 15 20 4 0 0 0 39
NNE 10 10 1 0 0 0 21
NE 10 10 0 0 0 0 20
ENE 8 14 1 0 0 .0 23
E 10 23 4 0 0 0 37
ESE 12 11 5 0 0 0 28
SE 15 10 4 0 0 0 29
SSE 6 7 2 0 0 0 15
S 5 7 7 2 0 0 21
SsSw 6 7 12 12 1 0 38
Sw 4 10 2 4 2 0 22
WSsw 12 13 7 2 2 0 .36
w 13 16 6 4 3 0 42
WNW 16 30 8 3 2 0 59
NwW 16 32 15 9 0 0 72
NNW 16 27 10 4 0 0 57
Variable 0 0 0 0 0 0 0
Total 174 247 88 40 10 0 559

Houirs 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: 0

Three Mile island Nuclear Station
Period of Record: January - March 2008 v
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 14 8 0 o] e 0 22

NNE 9 2 0 0, 0 0 11

NE 6 0 0 0] 0 0 6

ENE 9 3 0 0 0 0 12

E 11 4 0 0 0 0 15

ESE 13 2 0 0 0 0 15

SE 10 0 0 3 0 0 13

SSE 6 4 0 1 0 0 11

S 6 4 1 0 0 0 11

Ssw 3 3 0 3 0 0 9

SwW 12 1 2 0 1 0 16

wSsw 9 4 1 1 0 0 15

w 8 5 2 0 0 0 15

WNW 11 3 3 0 0 0 17

NW 10 8 1 1 0 0 20

NNW 8 7 2 0 0 0 17

Variable 0 0 0 0 0 0 0

Total 145 58 12 9 1 0 225
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: 0
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Three Mile Island Nuclear Station
Period of Record: January - March 2008
Stability Class - Extremely Stable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)

Wind Direction
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Attachment 6

Three Mile Island Nuclear Station
Period of Record: April - June 2008
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 0 3 6 0 0 0 9
NNE 0 0 0 0 0 0 0
NE 0 0 0 0 0 0 0
ENE 0 2 2 0 0 0 4
E 0 8 10 7 0 0 25
ESE -2 8 23 5 0 0 38
SE 0 8 6 6 0 0 20
SSE 0 6 2 0 0 0 8
S 0 6 11 1 0 0 18
SsSW 0 21 17 11 0 0 49
sw 2 17 20 2 0 0 41
WSswW 1 8 3 1 0 0 13
w 3 2 5 2 0 0 12
WNW 5 12 15 1 0 0 33
NW 7 25 19 7 0 0 58
NNW 4 24 29 4 0 0 61
Variable .0 0] 0 0 0 0 0
Total 24 150 168 47 0 0 389
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: 27
Three Mile Island Nuclear Station -
Period of Record: April - June 2008
Stability Class - Moderately 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 1 2 3 3 0 0 9
NNE 1 1 0 0 0 0 2
NE 0 0 0 0 0 0 0
ENE 1 1 2 0 0 0 4
E 0 7 11 3 0 0 21
ESE 0 5 9 3 0 0 17
SE 0 2 2 1 0 0 5
SSE 1 0 1 0 0 0 2
S 0 3 3 2 0 0 8
SsSw 0 7 4 2 0 0 13
sw 4 7 6 1 0 0 18
WSw 2 6 5 1 0 0 14
w 4 0 13 4 0 0 21
WNW 5 6 7 10 1 0 29
NW 4 9 27 14 1 0 55
NNW 1 5 15 8 0 0 29
Variable 0] 0 0 0] 0 0 0
Total 24 61 108 52 2 o 247
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: 27
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Three Mile Island Nuclear Station
Period of Record: April - June 2008
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 1 2 1 1 0 0 5
NNE 0 0 0 0 0 0 0
NE (] 0 0 0 0 0 0
ENE 0] 1 0 0 0 0 1
E 1 4 10 0 0 0 15
ESE 1 0 5 0 0 0 6
SE 0 1 2 0 0 0 3
SSE 1 1 1 0 0 0 3
8 0 4 3 2 0 0 9
SSw 1 7 5 0 0 0 13
SwW 2 3 4 4 0 0 13
WsSW 1 2 2 1 0 0 6
W 0 1 - 6 1 1 0 9
WNW 2 0 6 4 0 0 12
NwW 1 6 10 2] 0 1 27
NNW 2 2 6 1 0 0 11
Variable 0] 0 0 0 0 0 0
Total 13 34 61 23 1 1 133
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: 27
Three Mile Island Nuclear Station
Period of Record: April - June 2008
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 7 14 9 4 0 0 34
NNE 6 7 3 0 0 0 16
NE 9 12 1 0 0 0 22
ENE 4 22 6 0 0 0 32
E 8 17 33 5 0 0 63
ESE 3 6 28 0 0 0 37
SE 3 7 12 0 0 0 22
SSE 3 11 2 0 0 0 16
S 3 18 5 1 1 0 28
SsSw 7 31 7 7 1 o 53
sSw 5 28 17 3 0 o 53
wsw 8 21 8 2 0 0 39
w 9 25 11 3 1 0 49
WNwW 4 18 36 8 3 0 69
NW 4 16 32 21 8 0 81
NNW 9 1" 15 3 1 0 39
Variable 0 0 0 0 0 0 0
Total 92 264 225 57 15 0 653
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: 27
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Three Mile Island Nuclear Station
Period of Record: April - June 2008
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 4 7 9 0 0 0 20
NNE 6 23 9 0 0 0 38
NE 4 16 9 0 0 0 29
ENE 6 12 2 0 0 0 20
E 5 15 7 0 0 0 27
ESE 11 9 2 2 0 0 24
SE 4 2 2 0 0 0] 8
SSE 10 7 0 0 0 0 17
S 7 5 3 2 0 0 17
SSw 10 31 1 2 1 0 45
sw 16 22 4 1 0 0 43
WSW 19 14 3 0 0 0 36
w 13 21 2 1 0 0 37
WNW 8 15 3 2 0 0 28
NwW 10 13 4 1 0 0 28
NNW 8 13 2 ] 0 0] 23
Variable 0 0 0 0 0 0 0
Total 141 225 62 11 1 0 440
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: 27
Three Mile Island Nuclear Station
Period of Record: April - June 2008
Stability Class - Moderately Stable - 150Ft-33Ft Deita-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 2 5 2 0 0 0 9
NNE 2 3 1 0 0 0 6
NE 6 2 0 0 0 0 8
ENE 6 1 0 0] 0] 0 7
E 3 3 1 0 0 0 7
ESE 9 3 0 0 0 0 12 -
SE 8 3 0 0 0 0 11
SSE 7 1 0 0 0 0 8
S 6 4 0 ] 0 0 10
SSw 13 6 1 0 0 0 20
sSw 20 5 1 0] 0 0 26
wsw 13 12 0 0 0 0 25
w 16 7 1 0 0 0 24
WNW 13 0 1 0] 0 0 14
NW 10 2 1 0] 0 0 13
NNW 6 10 0 0] 0 0 16
Variable 0 0 o 0] 0 0 0
Total 140 67 9 0 0 0 216
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: 27
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Three Mile Island Nuclear Station
Period of Record: April - June 2008
Stability Class - Extremely Stable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)
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Attachment 6

~ Three Mile island Nuclear Station
Period of Record: July - September 2008
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 1 4 - 7 1 0 0 13
NNE 0 3 0 0 0 (V] 3
NE 0 7 3 0 0 0 10
ENE 2 10 7 0 0 0 19
E 1 9 3 0 0 0 13
ESE 1 8 13 0 0 0 22
SE 1 5 8 0 0 0 14
SSE 0 3 5 0 0 0 8
S 0 1 13 1 0 0 15
SSw 3 18 15 2 0 0 38
SwW 9 23 8 3 0 0 43
WSw 4 20 3 2 0 0 29
w 12 9 7 0 0 0 28
WNW 4 19 13 5 0 0 41
NwW 21 42 47 5 1 0 118
NNW 17 28 17 1 0 0 63
Variable 0 (0] 0 0 0 0 0
Total 76 209 169 20 1 0 475

Hours of calm in this stability class: Q

Hours of missing wind measurements in this stability class: 32

Hours of missing stability measurements in all stability classes: 4

Three Mile Isiand Nuclear Station
Period of Record: July - September 2008
Stability Class - Moderately 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 3 1 0 0 0 7
NNE 0 3 0 0 0 0 3
NE 2 2 0 0 0 0 4
ENE 0 2 4 0 a 0 6
E 1 1 1 0 0 0 3
ESE 0 0 0 0 0 0 0
SE 3 2 1 o] 0 0 6
SSE 1 3 1 0 0 0 5
S 0 1 2 0 0 0 3
Ssw 0 3 2 0 0 0 5
Sw 2 2 3 0 0 0 7
WSwW 3 4 1 1 0 0 9
w 5 5 3 0 0 0 13
WNwW 4 9 6 2 0 0 21
NwW 7 8 17 8 (4] 0 40
NNW 8 10 7 1 0 0 26
Variable 0 0 0 0 0 0 0
Total 39 58 49 12 V] 0 158

Hours of calm in this stability class:
Hours of missing wind measurements in this stability class:
Hours of missing stability measurements in all stability classes:
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Three Mile Island Nuclear Station
Period of Record: July - September 2008
Stability Class - Slightly Unstable - 150Ft-33Ft Deita-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)
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Three Mile Island Nuclear Station
Period of Record: July - September 2008
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 4 10 6 0 0 0 20

NNE 9 6 1 0 0 0 16

NE 6 21 2 0 0 0 29

ENE 7 14 1 0 0 0 22

E 6 20 6 0 0 0 32

ESE 7 9 12 0 0 0 28

SE 2 7 5 0 0 0 14

SSE 3 13 0 0 0 0 16

S 2 16 9 3 0 0 30

Ssw 5 22 9 3 0 0 39

Sw 1 23 4 0 0 0 38

WwSsw 10 22 2 0 0 0 34

w 10 36 6 0 0 0 52

WNW 5 31 13 0 0 0 49

NwW 10 18 21 3 0 0 52

NNwW 15 9 6 0 0 0 30

Variable 0 0 0 0 0 0 0

Total 112 277 103 9 0 0 501
Hours of calm in this stability class: 1
Hours of missing wind measurements in this stability class: 26

Hours of missing stability measurements in all stability classes: 4
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Three Mile Island Nuclear Station
Period of Record: July - September 2008
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 o 19-24 >24 Total
N 17 37 12 1 0 0 67
NNE 8 19 1 0 0 0 28
NE 8 17 5 0 0 0 30
ENE 11 27 4 0 0 0 42
E 8 18 4 0 0 0 30
ESE 10 9 2 0 0 0 21
- 8SE 11 5 1 0 0 0 17
SSE 10 5 0 0 0 0 15
S 6 7 1 0 0 0 14
SSW 13 15 2 0 0 o 30
sw 23 13 0 0 0 0 36
wsw 21 20 1 0 0 0 42
w - 20 30 3 0 0 0 53
WNW 10 16 2 0 0 0 28
NwW 15 12 4 5 0 0 36
NNW 4 22 .7 0 0 0 33
Variable 0 0 0 0 0 4] 0
Total 195 272 49 6 0 0 522
Hours of caim in this stability class: , 1
Hours of missing wind measurements in this stability class: 31
Hours of missing stability measurements in all stability classes: 4
Three Mile Island Nuclear Station
Period of Recard: July - September 2008
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 6 2 0 0 0] 0 8
NNE 3 0 0 0 0 0 3
NE 5 4 0 0 0 0 9
ENE 5 3 0 0 0 0 8
E 11 5 1 0 0 0 17
ESE 18 3 0 (4] 0 0 21
SE 12 0 0 0 0 0 12
SSE 19 2 Q 0 0 0 21
S 7 6 0 0 0 0 13
Ssw : 29 2 0 0 0 0 31
SwW 31 1 0 0 0 0 32
WSW 42 3 1 0 0 0 46
w 35 4 0 0 0 0 39
WNW 18 1 1 0 0 0 20
Nw 14 2 1 1 0 0 18
NNW 9 9 1 0 0 0 19
Variable 0 0 0 0 0 0 0
Total 264 47 5 1 0 0 317
Hours of calm in this stability class: 4
Hours of missing wind measurements In this stability class: 0
Hours of missing stability measurements in all stability classes: 4
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Three Mile Island Nuclear Station
Period of Record: July - September 2008

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

Winds Measured at 100 Feet

Wind Speed (in mph)

Wind Direction ~ 1-3
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Three Mile Island Nuclear Station
Period of Record: October - December 2008
Stability Class - Extremely Unstable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)

Wind Direction 1-3
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Hours of calm in this stability class:
Hours of missing wind measurements in this stability class:
Hours of missing stability measurements in all stability classes:

o o

Three Mile Island Nuclear Station
Period of Record: October - December 2008
Stability Class - Moderately Unstable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Feet
Wind Speed (in mph)

Wind Direction 1-3
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Hours of calm in this stability class:
Hours of missing wind measurements in this stability class:
Hours of missing stability measurements in all stability classes:
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Three Mile Island Nuclear Station
Period of Record: October - December 2008
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 1 3 1 0 0 5
NNE 0 0 0 0 0 0 0
NE 0 0 0 0 0 0 0
ENE 0 2 0 0 0 0 2
E 0 3 1 0 0 0 4
ESE 0 0 3 0 0 0 3
SE 0 0 4] 0 0 0 0
SSE 0 0 0 0 0 0 0
S 0 2 2 1 0 0 5
SSw 0 3 2 1 0 0 6
sw 0 2 0 0 0 0 2
WSsw 0 3 0 0 0 0 3
w 0 0 2 4 1 0 7
WNW 0 3 3 4 5 1 16
Nw 2 2 6 2 4 3 19
 NNw (0] 2 3 7 1 0 13
Variable 0 0 0 0 0 0 0
Total 2 23 25 20 11 4 85
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stabiiity class: 0
Hours of missing stability measurements in all stability classes: 5
Three Mile Island Nuclear Station
Period of Record: October - December 2008
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 3 19 18 4 0 0 44
NNE 3 14 1 0 0 0 18
NE 12 7 1 0 0 0 20
ENE 4 5 1 0 0 0 10
E 5 14 12 ] 0 0 -3
ESE 5 22 18 2 0 0 47
SE 1 15 7 0 0 0 33
SSE 7 14 3 0 0 0 24
S 3 17 10 2 1 0 33
Ssw 6 14 11 1 5 0 37
Sw 12 22 10 2 0 0 46
Wsw 7 36 26 2 0 0 71
w 9 44 52 31 4 2 142
WNW 9 18 72 38 15 2 154
NW 5 9 51 42 8 5 120
NNW 10 22 14 17 2 0 65
Variable 0 0 0 0 0 0 0
Total 111 292 307 141 35 9 895
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: 5
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Three Mile Island Nuclear Station
Period of Record: October - December 2008
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 16 40 16 1 0 0 73
NNE -13 19 3 0 0 0 35
NE 4 9 0 0 0 0 13
ENE 4 8 .2 0 0 0 14
E 6 19 8 0 0 0 33
ESE 9 3 6 1 0 0 19
SE 9 10 4 5 0 0 28
SSE 10 10 1 0 0 0 21
S 14 18 10 1 0 0 36
SSw 8 14 7 7 3 0 39
sSw 12 19 10 3 0 0 44
wsw 17 22 3 2 0 0 44
w 14 25 12 7 0 0 58
WRNW 6 22 14 10 4 1 57
NW 13 10 22 9 0 .0 54
NNwW 27 45 14 0 0 0 86
Variable 0 0 0 0 0 0 0
Total - 182 286 132 46 7 1 654
Hours of calm in this stability class: Q
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 5
Three Mile Island Nuclear Station
Period of Record: October - December 2008
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 7 10 0 0 0 0 17
NNE 5 2 0 0 0 0 7
NE 5 1 0 0 1] 0 6
ENE 2 0 0 0 0 0 2
E 6 6 "0 0 0 0 12
ESE 5 1 0 0 0 0 6
SE 8 1 0 0 0 0 9
SSE 9 2 0 0 0 0 11
S 7 5 3 0] 0 0 15
SSw 12 10 5 1 0 0 28
Sw 12 6 3 0 1 0 22
wWsw 23 10 1 0 0] 0 34
w 15 9 2 1 0 0 27
WNW 21 2 0 .0 1 0 24
Nw 9 4 2 2 0 0 17
NNW 12 10 9 1 0 0 32
Variable 0 0 0 0 0 0 0
Total 158 79 25 5 2 0 269
Hours of calm in this stability class: 2
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 5
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Three Mile Island Nuclear Station
Period of Record: Octoher - December 2008
Stability Class - Extremely Stable - 150Ft-33Ft Delta-T (F)
Winds Measured at 100 Féet
Wind Speed (in mph)

Wind Direction 1
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Attachment 7
2008 Annual Radioactive Effluent Release Report for TMi
TMI-09-047 '

Assessment of Radiation Doses Due to Radioactive Liquid and Gaseous Effluents

TMI-1

Released from TMI During 2008

The attached table presents the maximum hypothetical doses to an individual and the general
population resulting from 2008 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 Susguehanna 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 and 3) occupied an area of shoreline influenced by the TMI-1

liquid discharge.

For 2008 the calculated maximum whole body (or total body) dose from TMI-1 liquid
effluents was 1.88E-2 mrem to an adult (line 1). The maximum organ dose was 2.12E-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 4.71E-6 mrad and 4.06E-5 mrad for gamma
and beta, respectively.

The maximum organ dose due to the release of iodines, particulates and tritium from TMI-1
in 2008 was 6.96E-3 mrem to the thyroid of a child residing 2150 meters from the site in the
NNE sector (line 5). This dose again reflects the maximum exposed organ for the

-appropriate age group.

For 2008, TMI-1 liquid and gaseous effluents resulted in maximum hypothetical doses that
were a small fraction of the quarterly and yearly ODCM dose limits.
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TMI-1
SUMMARY OF MAXIMUM INDIVIDUAL DOSES FOR TMi-1 FROM
January 1, 2008 through December 31, 2008

] . ODCM Dose
Effluent Applicable Estmated | , oo  Location % of ODCM Dose Limit Limit (mrem)
Organ Dose (mrem) g P | Dist Dir
(m) (to) Quarter Annual Quarter Annual
(1) Liquid Total Body 1.88E-2 Adult Receptor 1 1.25E0 6.27E-1 1.5 3
(2) Liquid Liver 2.12E-2 Adult Receptor 1 4.24E-1 2.12E-1 5 10
(3) Noble Gas Air Dose 4.71E-6 - 610 ENE 9.42E-5 471E-5 5 - 10
(gamma-mrad)
(4) Noble Gas Air Dose 4.06E-5 - 2000 Nw 4.06E-4 2.03E-4 10 20
{beta-mrad)
(5) lodine, Tritium | Thyroid 6.96E-3 Child 2150 NNE  9.28E-2 4.64E-2 7.5 15
& Particulates
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T™I-2

The attached table presents the maximum hypothetical doses to an individual and the general
population resutlting from 2008 TMI-2 releases of gaseous and liquid effluents. Provided below.is a
brief explanation of the table.

A.

Liguid (Individual)

Calculations were performed on the four age groups and 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 and 3) occupied an area of shoreline influenced by the TMI-2
liquid discharge.

For 2008 the calculated maximum whole body (or total -body) dose from TMI-2 liquid
effluents was 3.65E-4 mrem to an adult (line 1). The maximum organ dose was 5.81E-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 2008, 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 2008
was 1.72E-3 mrem to the liver, total body, thyroid, kidney, lung and GI tract of a child
residing 701 meters from the site in the E sector (line 5).

For 2008, TMI-2 liquid and gaseous effluents resuited in maximum hypothetical doses that
were a small fraction of the quarterly and yearly ODCM dose limits.
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SUMMARY OF MAXIMUM INDIVIDUAL DOSES FOR TMI-2 FROM

T™I-2

January 1, 2008 through December 31, 2008

, o o ODCM Dose
Effluent Applicable Estimated Age Grou ~ Location % of ODCM Dose Limit Limit (mrem)
Organ Dose (mrem) 9 P | Dist Dir
{m) (to) Quarter Annual Quarter Annual
(1) Liquid Total Body 3.65E-4 Adult Receptor 1 2.43E-2 1.22E-2 15 3
(2) Liquid Liver 5.81E-4 Teen Receptor 1 1.16E-2 5.81E-3 5 10
(3) Noble Gas Air Dose 0 - - - 0 0 5 10
{gamma-mrad)
{4) Noble Gas Air Dose 0 - - - 0 . 0 10 20
(beta-mrad)
(5) Tritium & Liver, Total 1.72E-3 Child 701 E 2.31E-2 1.15E-2 7.5 15
Particulate Body, Thyroid,
Kidney, Lung &
Gl Tract




Attachment 8
2008 Annual Radioactive Effluent Release Report for TMI
TMI-09-047

Assessment of Radiation Doses from Liquid and Gaseous Effluents
Releases to Members of the Public within the TMI Site Boundaries
During 2008

The Oftsite Dose Calculation Manual requires an assessment of the radiation doses
from radioactive liquid and gaseous effluents to members of the public due to their
activities inside the site boundary during the reporting period. The estimated dose to a
member of the public at or within the TMI Site Boundary was 0.48 mrem for 2008.

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 highest dose from liquid releases is characterized by the groundwater releases
from the Island. These releases occur over a 31-day period. The entire dose from a
monthly release will be applied to the 67-hour recreational use period. The application
of the total dose from this release to 67 hours is conservative. The total body dose from
release L200808612 was 9.00E-4 mrem.

The highest dose from a single airborne release is characterized by release
G200807561. This release was from TMI's Auxiliary and Fuel Hanlding Buildings
ventilation system. The release contained airborne tritium from spent fuel pool
evaporation. This release occurred over 168 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 conservative. The total body dose from release
(G200807561 was 1.67E-3 mrem to the critical receptor.
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The highest fenceline TLD result (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 highest fenceline TLD result for 2008 was from Station L1-1 and was 5.1 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:
5.1 mrem/std mo. * 1/30.44 d/std mo. * 1/24 hr/day * 67 hr = 0.47 mrem
The dose from liquid release L200808612 was 0.009 mrem.
The dose from gas release G200807561 was 0.00167 mrem.
Total Dose Calculation

0.47 mrem + 0.009 mrem + 0.00167 mrem = 0.48 mrem
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2008 Annual Radioactive Effluent Release Report for TMI
TMI-09-047

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
2008 resulted in maximum individual doses (regardless of age group) of 0.0227 mrem
to the thyroid and 0.0303 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 5.1 mR/standard month, a person residing at
the fence-line for 67 hours (shoreline exposure from Reg. Guide 1.109) received an
exposure of 0.47 mR. Based on the lowest exposure rate of 3.0 mR/standard month
and converting it by the same method yielded a background exposure of 0.28 mR.
Therefore, the net exposure from direct radiation from TMINS was 0.19 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 0.21
mrem to the thyroid and 0.22 mrem to any other organ. Both doses were well below the
limits-specified in 40 CFR 190.
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2008 Annual Radioactive Effluent Release Report for TMi
TMI-09-047

Deviations from the ODCM Sampling and
Analysis Regime During 2008

On 8/21/08, the ESF ventilation system was run with RM-A-14 out of service, and no
compensatory continuous particulate and charcoal samples were taken. The ESF
ventilation system was started up for the purpose of troubleshooting to repair RM-A-14, no
spent fuel moves were in progress. IR 818460 describes the details of this issue. The
normal fuel handling building ventilation system was in-service in parallel with the ESF
system. The same air is drawn through both systems and the normal fuel handling
ventilation system effluent rad monitor and sampling were operating. There was no
positive activity measured by either the continuous monitor or the continuous particulate
and charcoal samples.

The Unit 1 turbine building compositor integrator was found not working three separate
times in 2008. In all cases, compensatory sampling was initiated as soon as the problem
was discovered. In each case, the compositor was repaired and returned to service.
Dose calculations were performed using the compensatory sample results and the
Industrial Waste Treatment System flow integrator data. The three time periods are as

follows: 2/11/08 through 2/19/08 - IR 735871, 10/13/08 through 10/20/08 - IR 830998 and
12/15/08 through 1/5/09 - IR 858241.
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2008 Annual Radioactive Effluent Release Report for TMI
TMI-09-047

ODCM change for
TMI Offsite Dose Calculation Manual, Revision 1
CY-TM-170-300

(Revision 1 was issued on November 12, 2008) :
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50.59 REVIEW COVERSHEET FORM LS-AA-104-1001

Revision 2

: Page 1of1
Station/Unit(s): TMI-1

Activity/Document Number: _ PC-26024 for CY-TM-170-300 Revision Number: _0

Title: _Offsite Dose Calculation Manual

NOTE: For 50.59 Evaluations, information on this form will 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.)

Figure 3.1 is being revised to include pathway to the Chemical Cleaning Building (CCB) and RM-L-6 monitor for liquid
radwaste processing. In section 2.2.1.1, DAC is being changed back to MPC. In Table 3.1-2, the note regarding RM-A-7
operability is being clarified. Equation 4.2 is being updated to include Sr-90 for particulate monitor setpoints.

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

During a walkdown with the NRC during an inspection, it was identified the path to the CCB for the radwaste system and RM-L-
6 were not reflected on Figure 3.1. (IR 794671) The reference to MPC in section 2.2.1.1 needs to remain to be consistent with the
ICRP 2 reference. (IR 794799) The note clarification in Table 3.1-2 is being made to make it consistent to Table 2.1-2. (IR
757133) The concentration definition for equation 4-2 in section 4.2, needs to be updated to reference I-131 for radioiodine
momtors and Sr-90 for particulate monitors. (IR 795519)

Effect of Activity:
(Discuss how the activity impacts plant operat:ons, design bases, or safety analyses descnbed in the UFSAR.)

Updating Fxgure 3.1 will have the figure reflect the current configuration in the plant and on plant drawings. Changing the
reference back to MPC will maintain consistency between the references in the basis. Clarifying the note in Table 3.1-2 and
making it consistent with Table 2.1-2 will improve human performance. Particulate monitor setpoints are currently set using Sr-
90 so there is no impact to the plant.

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 Amendrment
Request, as applicable, is not required.)

Per Technical Specification 6.14, ODCM changes do not require pre-NRC approval, but they do require submittal with the next
annual Radiological Eﬁluents 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 Screening No. is required.)
Forms Attached: (Check all that apply.)

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




50.59 APPLICABILITY REVIEW FORM LS-AA-104-1002
: Revision 3
Page 1 of 1

Activity/Document Number: PC/ z % Olb"{ 'Q)(' (Y - T™-110-3%Revision Number:__

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

1.|Does the proposed Activity involve a change:

1. Technical Specifications or Facility Operating License (10CFR50.90)? ISINO [ YES |Sce Section 4.2.1.1 of the RM

2. Conditions of License

Quality Assurance program (10CFR50.54(a))? NO [JYES

Security Plan (10CFR50.54(p))? NO [] YES !Sece Section 4.2.1.2 of the RM

Emergency Plan (10CFR50.54(q))? & No [JYES :
3. Codes and Standards ) 0

IST Program Plan (10CFR50.55a(f))? ‘ . NO YES . :

1S1 Program Plan (10CFR50.55a(g))? KINO [ YEs |S¢e Section 4.2.1.3 of the RM
4. ECCS Acceptance Criteria (10CFR50.46)? 54 NO [ YES |See Section 4.2.1.4 of the RM
5. Specific Exemptions (10CFR30.12)? BINO [J YES |See Section 4.2.1.5 of the RM
6. Radiation Protection Program (10CFR20)? _ : g NO [JYES |See Section 4.2.1.6 of the RM
7; Fire Protection Program (applicable UFSAR or operating license ; . .

|| condition)? KINO [ YES |See Section 4.2.1.7 of the RM

8. Programs controlled by the Operating License or the Technical . .

Specifications (such as the ODCM). _ [ONO [4 YES [See Section 4.2.1.7 of the RM
9. Environmental Protection Program SINO [ YES [See Section 4.2.1.7 of the RM
10. Other programs controlled by other regulations. FTNO [ YES |See Section 4.2.1 of the RM

11.{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 BINO [JYES |See Section 4.2.2 of the RM
less?

1.

—

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 NEI 96-07 [Bd NO [[] YES [See Section 4.2.3 of the RM
or NEI 98-037

2. Managerial or administrative procedures governing the conduct of B NO [J YES [Sce Section 4.2.4 of the RM

. facility operations (subject to the control of 10CFRS0, Appendix B)

3. Procedures for performing maintenance activities (subject-to 10CFR50, m’NO

Appendix B)? 7] YES |See Section 4.2.4 of the RM

4. Regulatory commitment not covered by another regulation based change BINO

process (see NEI 99-04)? [ZJ YES {Sce Section 4.2.3/4.2.4 of the RM

1V.iDoes the proposed Activity involve a change to the Independent Spent Fuel =No

Storage Installation (ISFSI) (subject to control by 10 CFR 72.48) [ YES | Sce 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 pot required and
the Activity may be implemented in accordance with its govemning procedure.
[ 1fany portion of the Activity is not 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 portion of the activity should be implemented in
accordance with its governing procedure.

Slgnoﬁ'

.59 Evaluator: LK WdoW/ Sign: I\f CU)Q LQ/‘( Date: _}7 24 24/ 12)1

ifcle One) (Print name) Slgnaturc)
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ATTACHMENT 1
ODCM Change Summary Matrix
Page 1 of 1

item (old) (new) Description of Change
No. | Rev.0 | Rev.1

page page

No. No.
1 30 30 DAC changed to MPC to be consistent with ICRP 2 reference
2 51 51 Clarified wording for note onoperability of RM-A-7 per iR 757133
3 114 114 Update Figure to inciude RM-L-6 and path to CCB
4 118 118 Add Sr-90 to concentration definition for particulate monitors




Station:

ODCM Revision No.___ 0 Determination No.

ATTACHMENT 2
ODCM Change Determination

Three Mile Island

. Determination Questions (Check correct response)

Does the ODCM change maintain the level of radioactive effluent control
required by 10CFR20.1301?

Explain: (provide sufficient information including appropnate 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. Making the
references consistent, clarifying notes and correcting the drawing and
equation will not increase the dose to the public or reduce TMI's ability to
control or quantify releases. TMI controlied drawings aiready reflect the
updates made to Figure 3.1, and I1&C calibration procedures have always
used Sr-80 for the particulate monitor setpoints.

Does the ODCM change maintain the level of radioactive effluent control
required by 10CFR20.13027

Explain: (provide 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 demonstrate compliance with

- dose limits for individual members of the public. The ability to perform

surveys is not impacted by making the references consistent, clarifying
notes and correcting the drawing and equation. Effluent concentration
limits will not be impacted by these changes. Setpoints for Particulate

effluent radiation monitors (1101-2.1) are conservative and are based on the

isotope of concern {Sr-90) due to its high dose parameter for the inhalation
pathway. TMI will still control its effluent paths to ensure dose to the public
is ALARA.

Does the ODCM change maintain the leve! of radioactive effluent control
required by 40CFR190?

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

40CFR190 requires that the annual dose equivalent does not exceed 25
mrem to the whole body, 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
cvcle overations. Makina the references consistent. clarifving notes and
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ODCM Change Determination

correcting the drawing and equation will not increase dischérges 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 A

required by 10CFR50.36a?

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

10CFR 50.36a requires that operating procedures be developed and
followed for the controi 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 principal
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 plant will not be impacted by making the
references consistent, clarifying notes and correcting the drawing and
equation. The revision wil not impact the annual reporting of radiological
effluents to the NRC.

Does the ODCM change maintain the level of radioactive effluent control _X_YES
required by Appendix | to 10CFR507?

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

10CFR50 Appendix |,, Section IL.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 fiquid 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 i establishes that
implementation of Section ! 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 1V provides guides on limiting -
conditions for operation. The licensee shall establish appropriate
surveiliance and monitoring programs for reporting of rad effluents data,
environmental monitoring data and resulting radiation doses and changes
in the use of unrestricted areas surrounding the plant. If releases of
effluents result in exceeding one-half the annual exposure, there are
investigative and reporting requirements.

Making the references consistent, clarifying notes and correcting the
drawina and eauation will not imoact ODCM calculations or methodoloaies
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ATTACHMENT 2
ODCM Change Determination

for evaluating doses to individuals from principal pathways of exposure.
Equation 4-2 is for Radioiodine and Particulate monitors. The 1-131 in the
concentration variable definition was for the radioiodine monitors. This
change is to include the reference to Sr-90 for the particulate monitors. (IR
795519)

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)

Making the references consistent, clarifying notes and correcting the drawing
will not impact the accuracy or reliability of effluent, dose, or setpoint
calculations. This change includes the reference to Sr-80 for particulate
monitors. Referring to I-131 for both radioiodine and particulate monitors was
not appropriate. The actual performance of the setpoint calculations for
particulate monitors is implemented via 1102-2.1, and this procedure is not
being changed. Sr-90 is used to perform the setpoint calculations. There is
no change to the way setpoints are being maintained. The ODCM is being
updated to reference both the radioiodine and particulate monitor bases.

7. Does the ODCM change maintain 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 ODCM changes will not impact the
accuracy of radioactive effluent control required by the SAR. As stated
before making the references consistent, clarifying notes and correcting the
drawing and equation will not change the release paths of effluents to the
environment or any ability to control or calculate doses via these pathways.

Il If all questions are answered YES, then complete the ODCM Change Determination and implement the
Change per this procedure.
Il If any question is answered NO, then a change to the ODCM is not permitted

IV. Signoffs:

Determination Preparer:; -L.K. Weber fﬁ/ /(AM‘?{/ Date: L q 0
(Printed Name) ¥ (Signatyfe
Date: ! °Z 20/' Y] g

‘Reviewer:__ A W. g,%\/\i“‘\év

(Printed Name)

(Signature)
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2.2 Radioactive Effluent Controls

2.2.1 Liquid Effluent Controls

2211

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 dissolved or
entrained noble gases, the concentration shall be limited to
3E-3 uCi/cc total activity.

APPLICABILITY: At all 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 I1.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

MP(‘/BAG in air (submers:on) was converted to an equivalent

concentration in water using the methods described in
International Commission on Radiological Protectuon (ICRP)
Publication 2.




@

@)

*¥

L 22

#
Ht
HiH

CY-TM-170-300
Revision 0
Page 51 of 208

Table 3.1-2
Table Notation
At alt times
During waste gas holdup system operation

Operability is not requlred when discharges are positively controlled through the
closure of WDG-V-47,-afid-where M;AS forRid-Ad-and-RMACE), AH-FT-149,

and AH-FT-150 are operableamdﬁcap alole o audowmatic ehasuxe o Wd6-V- 47
During Fuel Handling Building ESF Air Treatment System Operation

At all times 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 Buiiding Ventilation System, the supply ventilation is
isolated and control room alarm annunciation occurs if the following condition exists:

1.

3.

instrument indicates measured levels above the high alarm/tnp setpoint (Includes
circuit failure).

Instrument indicates a down scale failure (Alarm function only) (Includes circuit
failure).

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

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

1

2.
3.

_Instrument indicates measured levels above the alarm setpoint. (includes circuit

failure)
Instrument indicates a down scale failure (includes circuit failure).

Instrument controls moved from the operate mode.
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FIGURE 3.1

TMI-1 Liquid Radwaste
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TMI-1 Particulate and Radioiodine Monitor Set Points

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

- Set points are established so as to satisfy the following equations:

1500 > ¥ (c,)(F)(Pi)(Dv) ‘ (eq 4.2)

Where: ¢ = set point concentration based on 1-131 equivalen& in uCifcc

Hor cadiorods oniter Sr-20 Lov parbeulate
F = gaseous effluent flow rate at the moon‘itor,v}ﬁ gt':%g: and S ﬁmw

Pi

pathway dose parameter, in mrem/yr per pCi/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 radioiodines
and radionuclides (other than noble gases) with half lives greater than
eight days in mrem/yr.

Dv = highest sector annual average gaseous dispersion factor (X/Q or D/Q) at
or beyond the unrestricted area boundary from Table 4.4 for releases
from the station vent and Table 4.5 for all other releases. X/Q is used for
the inhalation pathway. Maximum values of X/Q presently used are
7.17E-7 sec/m3 for station vent, at sector SE, and 1.16E-5 sec/m3 for all
other releases, at sectors N and WNW. '

The set point concentration is further reduced such that concentration
contributions from multiple release points would not combine to exceed 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 Radioactive Gaseous Waste.
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Table 3.1-2
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-V-47, or where RM-A-8, AH-FT-149, and AH-FT-150 are
operable anc:fapable of automatic closure of WDG-V-47.

m-44 15

During Fuel Randling Building ESF Air Treatment System Operation

At all times 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 control room alarm annunciation occurs if the following condition exists:

1.

3.

Instrument indicates measured levels above the high alarm/trip setpoint (Includes
circuit failure).

Instrument indicates a down scale failure (Alarm function only) (Includes circuit
failure). .

instrument controls moved from the operate mode (Alarm function only).

The CHANNEL TEST shall also demonstrate 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)

instrument indicates a down scale failure (includes circuit failure).

Instrument controls moved from the operate mode.
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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 established calibration procedures for this requirement.)

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

1. One volume percent hydrogen, balance nitrogen, and
2. Four volume perce'nt hydrogen, balance nitrogen

The CHANNEL CALIBRATION shall include the use of standard gas samples

containing a nominal:

1. One volume percent oxygen, balance nitrogen, and

2. Four volume percent oxygen, balance hitrogen
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Nuclear . Level 3 — Information Use

OFFSITE DOSE CALCULATION MANUAL (ODCM)

INTRODUCTION

The OFFSITE DOSE CALCULATION MANUAL (ODCM) is a supporting document of the
. Three Mile Island Nuclear Station (TM}) Unit 1 and Unit 2 PDMS Technical Specifications and
- implements TMI radiological effluent controls. The ODCM contains the controls, bases, and = -
surveillance requirements for liquid and gaseous radiological effluents. In addition, the ODCM
describes the methodology and parameters to be used in the calculation of off-site doses due
.. to radloactlve liquid and gaseous effluents. This document also describes the methodology
- used for calculation of the liquid and gaseous effluent monitoring instrumentation alarm/trip set

pomts 'Liquid and Gaseous Radwaste Treatment System configurations are also lncluded

i - The ODCM also i is used to define the requirements for thé TMI radiological envnronmental

monitoring program (REMP) and contains a list and graphical descnptlon of the specific

o O sample Ioca‘uons used in the REMP.

.. The ODCM is mamtamed at the Three Mile Island (TMI) site for use as a reference guide and .

_ ,'tralmng document of accepted methodologies and calculations. Changes in the calculation
“*“migthiods or. parameters will be incorporated into the ODCM to ensure the ODCM represents

. the present methodology in all applicable areas. Changes to the ODCM will be |mplemented in

o A-accordance with the TMI-1 and TMI-2 PDMS Technical Specifi cations.

o *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 assumptions have been applied in this manual where applicable to provide a more
workable document for implementation of the Radiological Effluent Controls requirements.

TMI implements the TMI Radiological Effluent Controls Program and Regulatory Guide 1.21,
Revision 1 (Annual Radioactive Effluent Release Report) requirements by use of a
computerized system used to determine TMI effluent releases and to update cumu!atlve
effluent doses.

This procedure replaces 6610-PLN-4200.01.
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DEFINITIONS

The followmg terms are def ned for umform mterpretatlon of these controls and
surveillances. ,

11  Reactor Operating Conditiens
1.1.1 Cold Shutdown

The reactor isin the cold shutdown condmon when itis subcntrcal by at
least one percent delta k/k and Tavg is no- more than 200°F Pressure us
defined by Technical Specmcatron 3:1.2.- : :

1.1.2 - Hot Shutdown.

| The reactor is in the hot shutdown condltlon when rt is subcntucal by at
least one percent delta k/k and Tavg rs at or greater than 525°

1.1.3. Reactor Cntlcal

The reactor is crmcal when the neutron cham reactuon'ts self-sustamrng
,.-and Keff =4 O ; :

1.1.4 Hot Standby

| The: reactor isin the hot standby condltlon when atl of the followung
s condltlons exust : e SN

_ :a.' o Tavg is greater than 525°F

b -The reactor is cntrcal
C. Indicated neutron power on the power range channels is less

than two percent of rated power. Rated power is def nedin -
Technical Specification Definition 1.1.

115  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.
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116  Refueling Shutdown i

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

1.1.7  Refueling Operation

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

1.1.8  Refueling Interval

The time between normal refuelings of the reactor. This is defined és
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.

1.1.1'0 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
greater than 200°F and less than 525°F.

‘Operable

A system, subsystem, train, component or device, shall be OPERABLE or have
OPERABILITY when it is capable of performing it's 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
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pi'ocess variable, for the pbrpose of observation, control, and/or protection. An
instrument channel 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
mcludlng 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
Ainstrumentation channels measuring the same parameter.

143 Source Check’

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

1.4.4 Channel Calibration

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

Dose Equivalent I-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 1-131, 1-132, 1-133, |-134, and |-135 actually
present. The thyroid dose conversion factors used for this calculation shall be
those listed in Table Il 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.)
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Offsite Dose Calculation Manual (ODCM) '

The OFFSITE DOSE CALCULATION MANUAL (ODCM) cohtains 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 included in the
Annual Radiological Environmental Operating and Annual Radloactlve 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 radioactivity prior to release to the environment.

1.9

1.10

1.1

" Ventilation Exhaust Treatment System

i A VENTILATION EXHAUST TREATMENT SYSTEM is any system designed and

installed t6 reduce gaseous radioiodine or radioactive material in particulate form

- in effluent by passing ventilation or vent exhaust gases through charcoal

absorbers and/or HEPA filters for the purpose of removing iodine or particulates

- from the gaseous exhaust system prior to the release to the environment.

Engineered Safety Feature (ESF) atmosphenc cleanup systems are not
consndered to be VENTILATION EXHAUST TREATMENT SYSTEMS

Purge - Purging -

PURGE or PURGING is the controlled process of discharging air or gas from a
confinement to maintain temperature, pressure, humidity, concentration or other
operating conditions in such a manner that replacement air or gas is requured to
purify the confi nement

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 process.:

Member(s) of the Public

MEMBER OF THE PUBLIC means any individual except when that mdlwdual is

receiving an occupational dose.




112

" FSAR. This boundary line includes portions of the:Susquehanna’ River surface
- lsland and Shelley lsland

I 'The SITE BOUNDARY used as the basns for the Ilmlts on. the release of quurd
o -v"efﬂuents is as shown i in Flgure 1 1 in Parl | of this ODCM :
"1.437 Frequency Notatlon . S
7 _i_'.;jThe FREQUENCY NOTATlON speCIf ied:for the performance of Survelllanc
2 “Requiréments shall correspond to the intervals defined:in Table: 14 All
.~ Surveillance-Requirements:shall-be: performed within the. specrf éd tifme’ intef;
_with a maximum allowable extension not to exceed 25% of the survelllance

- interval. The 25% extension applies to all frequency mtervals wulh the
L of "F . No extensuon is allowed for lntervals desrgnated “F mll

I OCCUPATIONAL DOSE means the dose recelved by an mdlvn ual in the course:

'Occupatlonal Dose L

- radiation or 1o radioactive material from licensed and unlicensed sources of _f'l‘
‘radiation, whether in the possession of the licensee or other person. ..
.. Occupational dose does not include doses received from background. radlatlon
~ from any medical administration the individual has received, from exposure to
.individuals administered radioactive material and released under 10CFR35.75,
from voluntary participation in medlcal research programs, or as a member of the
“public. :
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Site Boundary - '

. "The SITE. BOUNDARY used as the basis for the limits on the release of gaseous :

effiients is as defined in Section 2.1.2.2 and shown on Figure 2.1-3 of the TMI-1

between the east bank of the river and Three Mile Island and between Three M|Ie_.A . A:

of employment in which. the individual’s assigned duties involve' exposure to
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Table 1-1

l‘_-'requency Notation
Notation . Frequency
s o ' Shlftly (once per 12 hours)
D o .. _ | Darly (once per 24.hours)
W | 'Weeldy (once.'per? da)is)'
Y S :Monthly (once per 31 days)
Q. "-_'Quanerly (once per 92 days)
SIA B .j‘1.:'1;;‘Sem|-Annually (once per 184 days)
'R -. o | -_.Refuelrng Interval (once per 24 months) -

P SIU T Prior to each reactor startup, rf not done
o .:r.;dunng the prevnous 7: days
' N/A (NA) B Not applrcable S
. E " : -A.;"._._._.A;.Once per 18 months
F . - Not to exceed 24 months

Bases

Section 1.13 establishes the limit for which the specified time interval for Surveillance -
Requirements may be extended. It permits an allowable extension of the normal surveillance
interval to facilitate surveillance scheduling and consnderatron of plant opérating conditions that -
may not be suitable for conducting the surveillance; e.g., transient conditions or other ongoing
surveillance or maintenance activities. It also provides flexibility to accommodate the length of
a fuel cycle for surveillances that are specified to be performed at least once each
REFUELING INTERVAL. ltis 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, itis not the intent that
REFUELING INTERVAL surveillances be performed during power operation unless it is
consistent with safe plant operation. The limitation of Section 1.13 is based on engineering
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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Gaseous Effluent Release Points and Liquid Efﬂuent Outfall Locations
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2.0 RADIOLOGICAL EFFLUENT CONTROLS AND BASES .

2.1 Radloactlve Efﬂuent Instrumentatlon

2.1.-1

| Radioactive Liquid Effluent Inst’rﬁmentation

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 shall be determined in ac_cordanéé
with the OFFSITE DOSE CALCULATION MANUAL (ODCM).

a.

~ APPLICABILITY: Atall times *
'ACTION: -

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.

With less than the minimum number of radioactive liquid
effluent monitoring instrumentation channels OPERABLE,

" take the ACTION shown in Table 2.1-1. 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.

* -For WDL-FT-84 and RM-L-6, operability i's not
required when discharges are positively controlled
through the closure of WDL-V-257.

* For RM-L-12 and associated IWTS/IWFS flow -
interlocks, operability is not required when
discharges are positively controlled through the:
closure of IW-V-72, 75 and IW-V-280, 281.

For SR-FT-146, operability is not required when
discharges are positively controlied through the
closure of WDL-V-257, IW-V-72, 75 and IW-V-280,
281.




QY-TM-1 70-300
Revision 1
Page 21 of 208
BASES ‘

The radioactive liquid effluent instrumentation is provided to monitor and
control, as applicable, the releases of radioactive materials in liquid
efﬂuent' during actual or potential releases. The alarm/trip setpoints for
these instruments shall be calculated in accordance with NRC approved
methods in the ODCM to ensure that the alarm/trip will occur priorto
exceeding ten times the effluent concentrations of 10 CFR Part 20.
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: . Table 2.1-1 |
Radloactwe L|qu1d Effluent Instrumentation
- ' | Mlmmum"
T : -7 - Chanpels: - o e
Instrument” -~ * - " o o ~ - Operable - ©.~  ACTION--

1. - Grdss-Radidactivi'ty Monitors :

- -Prowdmg Automatlc Termmahon of Release

.a

6.‘

w2 Flow Rate Measurement Dewces

Clanl

| ACTION 18,y

: 1 At Ieast two mdependent samples are anaIyzed in accordance wuth B

ACTION 20

ACTION 21

i'--;_Umt 1 quwd Radwaste Effluent Line (FT-84)

‘ Statton Efﬂuent D\scharge (FT-1 46)

AWIth the number of channels OPERABLE Iess than requlred by the Minimum
o ) Channels OPERABLE requurement efﬂuent releases may contunu .
prlor to mnttahng a release -

Untt 1 quuld Radwaste Efﬂuent Lme (RM L6)

IWTSIIWFS Dlscharge Lune (RM L12)

Table Notatuon

prov:ded_, hat

Surveillances 3.2. 1 1.1 and 3.211.2 and

2. Atleasttwo techmcally qualified members of the Unit staff mdependently L

verify the release rate calculations and verify the discharge vaive |meup

3. TheT™m Plant Manager shall approve each release. Othervvlse
suspend release of radioactive effluents via this pathway.

With the humber 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 radicactivity (beta or gamma) at a limit of detection of at least 1x107
microcuries/ml, prior to initiating a release and at least once per 12 hours during
release.

With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, radioactive effluent releases via this pathway
may continue, provided the flow rate is estimated at least once per 4 hours
during actual releases. Pump curves-may be used to estimate flow. -
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Radioactive Gaseous Process and Effluent Mon'itoring Instrumentation

- CONTROL:

The radioactive gaseous process and efﬂuent momtonng

instrumentation channels shown in Table 2,1-2 shall be OPERABLE wrth
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 wrth the OFFSITE DOSE CALCULATION

' MANUAL (ODCM)

APPLICABILITY As shown in TabIe 2 1 2

“-ACTION: |

a.

-’ release of radioactive: efﬂuent momtored by the affected
= -channel or declare the channel moperable :

BASES

" -instrumentation channel-alarm/trip setpaint less conservative -

g Wlth Iess than the~. Ginifi

" 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 unsuccessfil, explain-in the next: Annual S
"~ Effluent Release Report why the Inoperablhty was not v

- corrected in‘a trmely manner ' SRS

thh a radroactwe gaseous process or. efﬂuent monrtormg

than required by the above control, rmmedlately suspend the

process.or. efﬂuent momtonng mstrumentatlon channels -

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 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. Channel operability requirements are based on an AmerGen letter
#5928-06-20449, “Request to Revise Condenser Vent System Low

- Range Noble Gas Monitor Operability Requirements”, Pamela B. Cowan

to U.S.N.R.C., May 25, 2006.
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Table 2.1-2
Radioactive Gaseous Process and Effluent Monitoring Instrumentation
MINIMUM '
. o CHANNEL ’
INSTRUMENT ' ' : OPERABLE APPLICABILITY ACTION

1. Wasté Gas Holdup System ) ‘ A

a. Noble Gas Activity Monitor (RM-A-7) . . 1 _ ' il 25.

B. Effluent System Flow Rate Measuring Device (FT-123) - 1 R _ 26
2. Waste Gas Holdup System Explosive Gas Monitoring SyStem

a. Hydrogen Monitor ‘ ' o 2 . - , 30

b. Oxygen Monitar ‘ - ‘ .2 ‘ - L 30
3. Containment Purge Monitoring System

a. Noble Gas Activity Monitor (RM-A-9) 1 # 27

b. lodine Sampler (RM-A-9) 1 # 31

¢. Particulate Sampler (RM-A-9) 1 # 31

d. Effluent System Flow Rate Measuring Device (FR-148A, FR- 1488) : 1 # 26

e. Sampler Flow Rate Monitor 1 # 26

4. Condenser Vent System. S o . _ ) o _ A '
a. Low Range Noble Gas Act»wty Monitor (RM-A-SLo or RM-A—15) ’ . 1 ' ## 32
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Table 2.1-2 (Contd)
Radioactive Gaseous Process and Effluent Monitoring Instrumentation .
MINIMUM
_ CHANNEL ’
INSTRUMENT OPERABLE APPLICABILITY ACTION

5. Auxiliary and Fue! Handling Building Ventilation System

a. Noble Gas Activity Monitor (RM-A-8) or (RM-A-4 and RM-A-6) - 1 . 27

b. lodine Sampler (RM-A-8 or (RM-A-4 and RM-A-6) 1 . 26

c. Particulate Sampler (RM-A-8 or (RM-A-4 and RM-A-6) v 1 * 31

d. Effluent System Flow Rate Measuring Devices (FVR-14-9 andFR-150) 1 * . .26 ,

e. Sampler Flow Rate Monitor 1 ki 26
8. Fuel Handhng Building ESF Alr Treatment System . .

a. Noble Gas Activity Monitor (RM-A-14 od suitable equnvalent) 1 p— 27,33

b. lodine Cartridge N/A®P 31,33

¢c. Particulate Filter N/AR e 31,33

d. Effluent System Flow (UR-1104A/B) 1 26,33

e. Sampler Flow Rate Monitor 1. whws 26,33
NOTE 2: No instrumentation channel is provided. However, for determmmg operabmty the equnpment named must be

installed and functlonal or the ACTION apphes

CY-TM-170-300
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Table 2.1-2.(Contd) -

Radioactive Gaseous Process and Effluent Monitoring'Instrumentation

MINIMUM

. .o CHANNEL -
INSTRUMENT : . OPERABLE

7. Chemical Cleaning Building Ventilation System ' _ ‘

a. Noble Gas Activity Monitor (ALC RM-1-18) : ' o 19

b. lodine Sampler (ALC RM-1-18) I

c. Particulate Sampler (ALC RM-1-18) B 1
8. Waste Handling and Packaging Facility Ventilation System

a. Particulate Sampler (WHP-RIT-1) v : ' _ ‘ 1
9. Respirator and Laundry Maintenance Fa‘cility Ventilation Sysfern _

a. Particulate Sampler (RLM-RM-1) : : 1

NOTE 3: Channel only required when liquid radwaste is moved or processed within thé facility.

. CY-TM-170-300
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APPLICABILITY ACTION

i 27

i 31
Hitth ' 31

i 31

i 31
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. '*id‘

L ke

- 4.Operatlon 4 o D

# - Atallfimes during contalnment purgmg ' 'fjf;-'-‘."s
## oAt all tnmes when condenser vacuum is establrshed .
’ .### - Durmg operatlon of the ventllatlon system N -

‘ CY-TM-170-300
"Revision 1

. © - Page 27 of 208
Table 2.1-2 -

~ Table Notation -

S A all times

" During waste gas holdup system Operatlon RS
Operablllty is not required when dlscharges are positively S
.. controlled through the closure of WDG-V-47 or where. .
.+ RM-A-8, AH-FT-149 and AH-FT-150 are operable and”
T .RM-A—8 is capable of automatlc closure of WDG-V-47

| Dunng Fuel Handllng Burldmg ESF Air Treatment System S. “

Wlth the number of channels OPERABLE fess than requrred by the Mrnlmum
.Channels OPERABLE requirement, the contents of the tank may:be released to
the enwronment provtded that prior to lnltratmg the release

1 At Ieast two mdependent samples of the tank's contents are analyzed int oo

accordance with Table 3.2-2, tem A, and.

2. At least two technically qualified members of the Unlt staff lndependently |

ACTION 26

ACTION 27

verrfy the release rate calculations and verlfy the dlscharge valve Iuneup

3. The TM} Plant Manager -shall approve each release. Otherwrse
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 flow rate is estimated at least once per 4 hours.

With the number of channiels 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-A-9 is declared inoperable, see
also Technical Specification 3.5.1, Table 3-5.1, ltem C.3.f.




ACTION 30

ACTION 31.

ACTION 32

equrpment
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Table 2.1-2 .
Notatrons (Cont‘d)
1. Wlth the number of channels OPERABLE less than requrred 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 sa_mple shall be
collected and analyzed for the inoperable gas channel(s):.

(a) . atleast once per - 4 hours durrng degassrng operatlons '
(b) - atleast once per 24 hours durrng other operatrons (e.q. Feed
and Bleed) . - o A
2. i the rnoperable gas channel(s) is: not restored to servrce Wlthrn 14 days ,

a special report shall be submitted to the Regional Administratorof the - -
NRC Region | Office and a copy to the Director, Office- of Inspection and -
Enforcement within 30 days of declarmg the channel(s) inoperable. The .-
report shall describe (a)-the catse’of the moniter inoperapbility, (b). actron -
being taken to restore the mstrument to. servrce and (c) actron to be

taken to prevent recurrence S

Wrth the number of channels OPERABLE less than required-by the Minimum- -
Channels OPERABLE requurement effluent releases via'this pathway may. -

continue provided that.within four-hours after the channel has beén declared
inoperable, samples are contrnuously collected wrth auxrlrary samplrng

With the number of channels OPERABLE Iess than requrred by the Mrmmum o
Channels OPERABLE requirement; effluent releases via this pathway may .

- continue for up to 14 days, provided that grab samples are taken and a_nalyzed.

If the primary-to-secondary leak rate 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. 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 Activity Monitor is Operable

Existing Total

Primary-to-Secondary Leak Rate :
(baserg on last mon;z)r reading - . Frequency of Grab Samples

or sample result) )
0to <5 GPD . ’ Once per 24 hours
5to < 30 GPD ) Once per 12 hours

‘30 to < 75 GPD 1 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% i increase during a 1 hour period, as stated in the EPRI
Gundellnes '

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 channef is not returned to service, within 1
hour, the provisions of Technical Specification 3.0.1 apply, as if this
Control were a Tech Spec Limiting Condition for Operation. -

ACTION 33 With the number of channeis OPERABLE less than required by the Minimum
Channels OPERABLE requirement, either restore the inoperabie 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.
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Radioactive Effluent Controls

221

2211

 Liquid Effiuent Controls

Lieuid 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 dissolved or
entrained noble gases, the concentration shall be ||m|ted to
3E- 3 uCi/cc total actnwty

_APPLICABILITY At aII 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 II.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 Radlologlcal Protection (ICRP)

- Publication 2.
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Liquid Effluent Dose | ‘
CONTROL

The dose or dose commitment to a MEMBER OF THE
PUBLIC from radioactive materials in liquid effluents released

from the unit to the SITE BOUNDARY shall be limited:

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

b During any calendar year to less than or equal to

3 mrem to the total body and to less than or equal to
- 10 mrem to any organ.

APPLICABILITY: At all times

ACTION:

a. With the calculated dose from the release of
radioactive materials in liquid effluents exceeding
any of the above limits, prepare and submit to the
NRC Region | Administrator within 30 days, a
Special Report, which identifies the cause(s) for
exceeding the limit(s), and defines the corrective
actions to be taken to reduce the releases of
radioactive materials in liquid effluents during the
remainder of the current calendar quarter and
during the subseguent 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 resuit of radiological
analyses of the drinking water source, and (2) the
radiological impact on finished drinking water
supplies with regard to the requirements of 40 CFR
141, Safe Drinking Water Act.



~assure that the releases of radioactive material in liquid:--

- reasonable assurance that the operation of the facility. Wlll not'
.-, result in radionuclide concentrations in.the finished: dnnkmg
- water that are in excess. of the requiréments:of 10, C "R

" The dose calculations in the ODCM.implement the

. exposure of a MEMBER OF THE PUBLIC through appropnat

.. pathways:is unlikely.to be substantlally underestnmate' The:

" equations specified in the: ODCM for calcufating’ the:'d es dug
. to the actual release rates of radioactive materials in liquid-

CY-TM-170-300
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BASES |

" This control and associated action is prowded to |mplement

the requirements of Sections LA, lll.A, and IV.A of Appendix 1, '
10 CFR Part 50. The Control implements the guades setforth - - - .7-
in Section 11.A of Appendix |. The ACTION statements provnde

the required operating flexibility and at the same. time. ..~ - . -
implement the guides set forth in Section IV A of Appendlx I to L

effluents will be kept "as low as is reasonably achlevable
Also, for fresh water sites with drinking water supplies’ Wthh
can be potentially affected by plant operations, there-is " " :

requirements in Section LA, of Appendux I that conformance .' - g
withthe guides of Appendlx Iis to be shown by calculauonal e
procedures based on models and data such that the actual:

effluents are consistent with the- methodology.provided in- R
Regulatory Guide 1.109, "Calculation of Annual Doses to Man oo
from Routine Releases of Reactor Effluents for the Purposeof
Evaluating Compliance with 10 CFR Part 50, Appendix Vo
Revision 1, October, 1977, and Regulatory Guide 1.113,

"Estlmatmg Aquatic Dispersion of Effluents from Acgldental '

and Routine Reactor Releases for the Purpose of

Implementing Appendix I," April, 1977. NUREG-0133

provides methods for dose calculations consistent with

Regulatory Guides 1.109 and 1.113.
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Liquid Radwaste Treatment System

' CONTROL

The appropnate pomons of the Ilqwd 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 ca\endar month. T

APPLlCAB_ILlTY. ‘Atal .tlm,es

a . .- Wlth radloactlve hqwd waste belng dlscharged .
wnhout tréeatment and in excess of the ‘above hmlts, )

. prepare and submit to the NRC Region R , ";

... - .Administrator within 30, days, a Specnal Report R

- .'whlch mcludes the followmg mformatlon oo

xplanat;on ofﬁwhy Ilqwdxradwaste,,was'
o -+2"being’ dlscharged without:treatment, A
. identification of any moperable equupment
‘o Cor'subsystems, and the reason for AR
.-moperablhty, ST T P .

2 ' '?Actlon(s) taken to restore the lnoperable
o .equment to OPERABLE status, and,

3. Asummary descnptlon of actnon(s) 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 low as
is reasonably achievable. This control implements the
requirements of 10 CFR Part 5§0.36a, General Design Criterion
60 of Appendix A to 10 CFR Part 50 and the design objective
given in Section I1.D of Appendix | to 10 CFR Part 50. The
intent of Section. I1.D. is to reduce effluents to as low as is
reasonably achievable in a cost effective manner. This control
satisfies this intent by establishing a dose limit which is a small
fraction (25%) of Section 1I.A of Appendix i, 10 CFR Part 50
dose requirements. This margm -a factor of 4, constitutes a
reasonable reduction.
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Liquid Holdup Tanks
CONTROL

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

a. Outside tempOrary tank
APPLICABILITY: At all 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 limits 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.

‘Gaseous Effluent Controls

Gaseous Effluent Dose Rate

CONTROL:

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

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

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

APPLICABILITY: At all times
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ACTlCN: '

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

BASES

The control implemients the requirement in Technical

~ Specification (6.8.4.b (7). This specification is provided to

ensure that the dose from radioactive materials in gaseous. .
effluents 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, Tabie 2,
Column 1. These limits. provide reasonable.assurance that
radioactive material discharged in gaseous effluents will not

-result 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 OF THE
PUBLIC who may at times be within the SITE BOUNDARY,
the occupancy of the MEMBER OF THE PUBLIC will be -

sufficiently low to compensate for any increase in the

atmospheric diffusion factor above-that for the exclusion area

- boundary. The specified release rate limits restrict, at all

times, the corresponding gamma and beta dose rates above
background to a MEMBER OF THE PUBLIC at or beyond the
SITE BOUNDARY to less than or equal to 500 mrem/year to
the total body, or to less than or equal to 3000 mrem/year to
the skin. These release rate limits also restrict, at all times,
the correspondlng thyroid dose rate above background to a ‘
child via the inhalation pathway to less than or equal to 1500
mrem/year (NUREG 1301). '

Gaseous Efﬂuen‘ts 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,
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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:

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

BASES

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

This control and associated action is provided to implement
the requirements of Section 11.B, lll.A.and IV.A of Appendix I,
10 CFR Part 50. The Control implements the guides set forth
in Section 11.B of Appendix |. The ACTION statements provide
the required operating flexibility and at the same time
implement the guides set forth in Section IV.A of Appendix | to
assure that the releases of radioactive material in gaseous
effluents will be kept "as low as is reasonably achievable.”
The Surveillance Requirements implement the requirements in
Section Ill.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 the appropriate pathways is unlikely
to be substantially underestimated. The dose calculation
methodology and parameters established in the ODCM for
calculating the doses due to the actual release rates of
radioactive noble gases in gaseous effluents-are consistent
with the methodology provided in Regulatory Guide 1.109,
"Calculation of Annual Doses to Man from Routine Release of
Reactor Effluents for the Purpose of Evaluating Compliance

‘with 10 CFR Part 50, Appendix |," Revision 1, October 1977

and Regulatory Guide 1.111, "Methods for Estimating
Atmospheric Transport and D_ispersion of Gaseous Effluents in
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Routine Releases from nght—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 T

"+ dose calculations consistent with Regulatory Guides 1. 109 ,

2223

 CONTROL:

. Aa‘.', o Dunng any calendar quarter less than or-equalto.

,Partlculate Form -

-The dose to a MEMBER OF THE. PUBLIC from’ lodme 131
iodine-133, Tritiurm, and all radlonuclldes in; pamculate for
. 2 with half-iives greater than 8 days,'in gaseous’ “effluents:
" . released from the unit to areas at and beyond the SlTE
' BOUNDARY shall be limited to the followmg

.and 1. 111

Dose - lodme 131 lodine-133, Trmum and Radmnuclrdes m '.'--.'

.. 1.5 mrem to any organ and

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

.APPLlCABILITY At ali. tlmes
ACTlON

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, Ill.A and IV.A of Appendix |,

10 CFR Part 50. The Controls are the guides set forth in
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- Section 11.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
effluents will be kept "as low as is reasonably achievable."
The ODCM calculational methods specified in the surveillance . - -
requirements implement the requirements in Section [Il.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 unlikelyto be substantially
underestimated. The ODCM calculational methodology and
. parameters for calculating the doses due to the actual release -
- rates of the subject materials are consistentwiththe . .~ -
methodology provided in Regulatory Guide 1.109, "Catculatlon o
. of Annual Doses to Man: from Routine Reéleases.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 Atriospheric.
Transport and Dlspersmn of Gaseous Effluents inv Routine’ - : .
_Releases from nght-Water-Cooled Reactors" Reyision; 1 Saly, .
'1977 These equatlons also provnde for determlnlng the actual
* doses based upon the hustoncal average atmosphenc
conditions..The release: fate ‘controls for jodine-131,
-|od|ne-133 tritium and radlonuchdes in partlculate form w»th TR
half lives greater than 8 days are dependent upon the exastmg RS
- 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 mitk and meat by man, and 4) deposmon
on the ground with subsequent exposure of man.

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
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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
radioactive materials in gaseous waste prior to their discharge
when the monthly projected doses due to gaseous effluent
reieases from the site would exceed 0.3 mrem to any organ.

~ APPLICABILITY: At all times

ACTION:

a. With the GASEOUS RADWASTE TREATMENT
SYSTEM and/or the VENTILATION EXHAUST

TREATMENT SYSTEM inoperable for more thana

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 inoperable equipment
or subsystems and the reason for
inoperability,

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

3. A summary description of action(s) taken

to prevent a recurrence
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 materials in
gaseous effluents will be kept "as low as is reasonably
achievable." This control implements the requirements of 10
CFR Part 50.36a, General Design Criterion 60 of Appendix A
to 10 CFR Part 50, and the design objectives given in Section
I1.D of Appendix | to 10 CFR Part 50. The specified limits
governing the use of appropriate portions of the systems were
specified as a suitable fraction of the guide set forth in
Sections 11.B and 11.C of Appendix |, 10 CFR Part 50, for
gaseous effluents.
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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 conééntration of hydrogen 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 fimit.

' 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 Criterion 60 of Appendix A to
10 CFR 50.

REFERENCES

(1

Bulletin 503, Bureau of Mines; Limits of Flammability of Gases
and Vapors
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Waste Gas Decay Ténks '

CONTROL:

The quantity of radioactivity contained in each waste gas
decay tank shall be limited to less than or-equal to 8800 curies

noble gases (considered as Xe-133).

APPLICABILITY: Atalltimes .

© ACTION: -

a. With the quantity of radioactive material in any -

waste gas decay tank 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 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 Fanlure " '

2.2.3 Total Radioactive Effluent Controls

2231

Total Dose

CONTROL:

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

APPLICABILITY: At all 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, 2.2.2.2.a,2.2.2.2.b,
2.2.2.3.3, or, 2.2.2.3.b, calculations should be made including



- calendar year that includes the release(s).covered. by thrs :
. report. It'shall also.describe levels-of radiation-and-: -
~ concentrations of radioactive material involved, and the cause_ .

- 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 an

- CY-TM-170-300
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direct radlatron contnbutrons from the unit and from outsrde
storage tanks to determine whether the above limits of Control -

2.2.3.1 have been exceeded. If such is the case, prepare and -
submit to the NRC Region | Administrator within 30 days, a-

' . Special Report which definés 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 Spemal PR
Report, as defined in 10 CFR Part 20. 2203(b) shall include an "~ "
analysis which estimates the radratcon exposure (dose) toa:. o
MEMBER OF THE PUBLIC from.uranium fue] cycle'sourcés,’ S
including all effluent pathways and-direct radiation, for the - SR

of the exposure levels or concentrations. - if the estrmated o
dose(s) exceed the above limits, and if the release condmon E :
resulting in violation of 40 CFR 190 has not already been.-

variance is granted untrl staff actron on the request |s
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
thyroid, which shall 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 shouid
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
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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
compléted. 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 periodin .
- which he/she is’ engaged in carrymg out any operatnon that is '

pan of the nuclear fuel cycle
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3.0  SURVEILLANCES
3.1 Radioactive Effluent Instrumentation
311 | Radioac'tive Liquid Effluent Instrumentatioh
Surveillance Requireménfs

3.1.1.1  Each radioactive liquid effluent monitoring instrumentation _
channel shall be demonstrated OPERABLE by performance of
the CHANNEL CHECK, SOURCE CHECK, CHANNEL
CALIBRATION, AND CHANNEL TEST operations during the
MODES and at the frequencies shown in Table 3.1-1.



Table 3.1-1

CY-TM-170-300

Radioactive Liquid Effluent Monitoring Instrumentation Surveillance Requirements -

CHANNEL
INSTRUMENT CHECK
1. Radioactivity Monitors Providing Alarm and Automatic Isolation
a. Unit 1 Liquid Radwaste Effluents Line (RM-L-6) D
b. IWTS/IWFS Discharge Line (RM-L-12) . D
2. Flow Rate Monitors '
a. Unit 1 Liquid Radwaste Efﬂﬁent Line (FT—84) A D(3)

b. * Station Effluent Discharge (FT-146) - b

Revision 1
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. SOURCE CHANNEL CHANNEL
CHECK CALIBRATION - TEST -
P R@) S am)
P R(2). . Q(1) _V

N/A : R

N/A . R
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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:

o ‘ 1, ~Instrument indicates measured levels above the high alarm/trlp setpomt

. (Includes - circuit failure)

.20 Instrument indicates a down scale failure. (Alarm function only.) (Includes -

curcwt failure)

" 3. lnstrument controls moved from the operate mode (Alarm function only).

The lnmal CHANNEL CALIBRATION for radioactivity measurement mstrumentatlon
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 cahbratmg 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 procedures for this requirement)

-CHANNEL CHECK shall consist of verifying indication of flow during periods of release.

CHANNEL CHECK shall be made at least once danly on any day on which continuous,

‘ penodlc or batch releases are made
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312 Radloactlve Gaseous Process and Efﬂuent Monltonng lnstrumentatlon

Survelllance Requnrements

: 3.1;2.1. Each radioactive gaseous process or efﬂuent momtonng

P instrumentation channel! shall be demonstrated OPERABLE .
by performance of the CHANNEL CHECK, SOURCE CHECK,". . - °
CHANNEL CALIBRATION, and CHANNEL TEST operatlons R
atthe frequenmes shown in Table 3 1-2 SR :
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Table 3.1-2

Radioactive Gaseous Process and Effluent Monitoring Instrumentation Surveillance Requirements

L GHANNEL° SOURCE  CHANNEL  CHANNEL :
INSTRUMENT " "CHECK . CHECK  CALIBRATION TEST  APPLICABILITY

1. Waste Gas Holdup System 4
a. Noble Gas Activity Monitor (RM-A7) T = "F’ o _-}P S E@) Q(1)
b. Effiuent System Flow Rate Measuring Device (FT-123) . . P : N?A. " e a e
2. Waste Gas Holdup System Expiosive Gas Monﬁoring'syétéﬁi:; o 5 e ' o
S NA L Q@ Mo -

a. Hydrogen Monitor

b. Oxygen Monitor : N/A o iQ(S) oM -
3. Containment Purge Vent System I' . o 4 | | .

a. NoSle Gas Activity Monitor (RM-A9) . -' P. ".E(3)' S M) #.

b. lodine Sampler (RM-AS) V o | iN)A U NA L NA #

c. Particulate Sampler (RM-A9) .N/A . N/A.:" U NA C#

d. Effluent System Flow Rate Measuring Device (FR148) ‘. N/A S ; E ) Q #

-e. Sampler Flow Rate Monitor | 4 o -N/A- . E N/A #
4. Condenser Vent System _ . , - | . |

a. Noble Gas Activity Monitor (RM-A5 and Suntabie Equwalent - : M - E(3) ' é(é)‘ 4 i

See Table 2.1-2, item 4.a)




" Table 3.1-2 (Cont'd)

Radioactive Gaseous Process and Efﬂuent Monitoring Instrumentation Surveillance Requirements

INSTRUMENT

5.

Auxiliary and Fuel Handling Building Ventilation System

a.
b.
c.
d.

e.

Noble Gas Activity Monitor (RM-A8) or (RM-A4 and M—AG)

lodine Sampler (RM-A8) or (RM-A4 and RM-AG)

Particulate Sampler (RM-A8) or (RM-A4 and RM-A6)

System Effluent Flow Rate Measurement Devices (FR-149 and FR-150)

Sampler Flow Rate Monitor

Fuel Handling Building ESF Air Treatment System

a.

b.

C.

Noble Gas Activity Monitor (RM-A14)

System Effluent Flow Rate (UR-1104 A/B)

Sampler Flow Rate Measurement Device

CY-TM-170-300

. Revision 1
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CHANNEL l SOURCE CHANNEL CHANNEL .
CHECK CHECK CALIBRATION TEST APPLICABILITY
- D M E@3) Q1) *
w N/A N/A N/A .
w N/A N/A " N/A ”
D N/A E Q .
D N/A E N/A .
D M R(3) Q(2) i
D N/A R Q -
D N/A R Q e
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| Table 3.1-2 (Cont'd)
Radioactive Gaseous F‘rocess and Effluent Monitoring Instrumentation Surveillance Requiréments~
CHANNEL SOURCE  CHANNEL CHANNEL :
INSTRUMENT : CHECK CHECK  CALIBRATION = TEST APPLICABILITY
Chemical Cleaning Building Ventilation System | 4 |
a. | Noble Gas Activity Monitor (ALC RM-1-18) D ™ - E@B) Q@) | D
b. lodine Sampler (ALC RM-1-18) .' ' Cw NA N/A N/A ‘ e
c. Particulate Sampler (ALC RM--18) w N/A N/A NIA . s
Waste Handling and F"ackaging Facility Ventilation System | |
a. Particulate Sampler (WHP-RIT-1) o D w CosA W -

Respirator and Laundry Maintenance Ventilation System

a.  Particulate Sampler (RLM-RM-1) -~ Db W . SA W i




*w

Bil)

T kwkk

- t

)
a7 thie Auxiliary and Fuel Handling Building Ventilation System, the supply ventilation is

@
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" Table 3.4-2

-Table Notation

~ Atall times

' During waste gas holdup system operation

Operabnllty is not required when discharges are positively controlled through the
closure of WDG-V-47, or where RM-A-8, AH-FT-149, and. AH-FT-150 are
operable and RM-A-8 is capable of automatic closure of WDG-V-47

Durlng Fuel Handling Building ESF Air Treatment System Operatlon
- At all tames durmg contamment 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 -

isolated and control room alarm annunciation occurs if the followmg condition exists:

1.

3.

Instrument indicates measured levels above the h|gh alarm/trip setpomt (Includes
circuit failure). '

Instrument indicates a down scale failure (Alarm funcnon only) (lncludes circuit

failure).

Instrument cOntrols' moved from the operate mode (Alarm function only).

The CHANNEL TEST shall also demonstrate that control room-alarm annunciation
occurs if any of the following conditions exist:

1

Instrument indicates measured levels above the alarm setpoint. (mc|udes circuit

- failure)

Instrument indicates a down scale failure (includes circuit failure).

Instrument controls moved from the operate mode.



(3)

@)

1.7'}» One volume percent hydrogen balance nltrogen and

R 2. Four volume percent hydrogen balance mtrogen

(5)

2 | Four volume percent oxygen balance nrtrogen

. substrtute prevrously establrshed calibration procedures for this requrrement )

_ The CHANNEL CALIBRATION shall rnclude the use of standard gas samples

The CHANNEL CALIBRATION shall include the use.of standard gas samples S
contalmng a nomrnal s
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The inifial CHANNEL CALIBRATION for radioactivity measurement instrumentation

-shall be performed using one or more of the reference standards certified by the:
‘National Inistitute of Standards and Technology or using standards that have been

obtained from suppliers that participate in measurement assurance. activities with. NIST. - ~. "2 - "~
These standards should permit calrbratrng the system over its intended range of energy

and measurement range. For subsequent CHANNEL CALIBRATION sources that R
have been related to the initial calibration should be used. (Operating plants may _' L

contalnlng a nomrnal

One volume percent oxygen balance nltrogen and
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3.2 -Radiolc')gicat Effluents ‘
321 " Liquid Effluents -
 SURVEILLANCE REQU-IREN‘IENT-S |
:3;2.1.1 Concentratlon '

3.2.1. 1.1 The radloactlwty content of each batch of . - ,

- radioactive liquid waste shall be determlned 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. calculatlonal
methods’in'the ODCM to assure that the " ..~ o

. concentration at the point of release is mamtalned -
- wuthln the limits of Controt 2.2 1. 1 :

3-.2;{!'.1,.2 Post-release analysns of samples composned from
. " batch’ releases shall be performed in accordance
.- with Tabie 3.2-1.:'Thé results of the previous
EEL post-release an; '.s_ls shall be. used.wnth Aheis
L alculattonal methods. in the ODCM to assure that
" - the concentrations at the point of release were .
e malntalned W|th|n the Ilmlts of Control 2.2.1.1. o

, '3.2.1:1;3 .The radloacttwty concentratlon of hqunds dlscharged"'_,.-' s
R . “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.

3212 Dose Calculatiohs

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

3.2.1.3 Liquid Waste Treatment

3.2.1.3.1 Doses due to liquid refeases shall be projected at
least once a month, in accordance with the ODCM.
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3.2.1.4  Liquid Holdup Tanks

3.2.1.4.1 The quantity of radioactive material contained in
_each of the tanks specified in Control 2.2.1.4 shall
be determined to be within the limit by analyzing a
representative sample of the tank’s content weekly
when radioactive materials are being added to the
tank. - '
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_ _ Table 3.2-1 - o
Radioactiv'e Liquid Wastg Sampling and AhaLysis Program .
; , | o - Lower Limit of ~
: 1 . Sampling | Minimum Analysis | ‘ . Detection (LLD)
Liquid Release Type E Frequency E ' Frequency 5 Type of Activity Analysis E (uCi/m)) (Note a)
A1 Batch Waste Release Tanks (Note d) '; P ': P ': : H-3 " ': 1x10° -
: | EachBatch |  EachBatch ! Principal Gamma Emitters (Note f) & 5 x 107
; | 5 -131 A 5 1x10%
f : + Dissolved and Entrained Gases .' 1x10%
: ' i (Gamma Emitters) (Note g) _ « _
‘ P ; a Gross alpha o 1x 107
' EachBatch ' Composite (Noteb) - ! Sr-89, Sr-90 ; 5x 10
L E ‘ K Fe-55 L 1x10%
A2 Continuous Releases (Note e) : Continuous - : w : Principal Gammé Ehitters (Note f) : 5x107 - -
' § (Note c) é Composite (Note ¢c) - é ' 1-131 § 1% 10%
Grab Sample M Dissolved and Entrained Gases . 1x 10"5
: M (Gamma Emitters) (Note g) o
:: Continuous :'r M E A H3 5 1x10°
E {(Notec) + Composite (Notec) . Gross alpha ] 1x 107
- 3 _ Continuous E ) - Q B .: Sr-89, Sr-90 E 5x 10fa
1 (Notec) : - Composite (Note ¢) Fe-55 5 1x10°




)Nhér’ef |

. LLD=

V is the sample size (in units of mass or volume)
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Table 3.241
Table Notation

The LLD is défined, for purposes of this surveillance, as the smallest -

" . concentration of radioactive material in a sample that will yield a net count above -

system background that will be detected with 95% probability with 5% probability

' of falsely concluding that a blank observation represents a "real” signal.

Fora partlcular measurement system (whnch may include- radlochemlcal
separauon) .

4.66 Sb

ExVx22x10°xYx exp (-1 Ar)

- -LLD is the "a priori" lower limit of detection as defined above (as microcurie per

unit mass or volume)

e st is the standard deviation of the background countiﬁg rate or of the counting |

rate.of a blank sample as appropriate (as counts per minute)
E is the counting efficiency (as counts per disintég;aﬁon)
2.22 E6 is the number of disinfegrations per minute per microc;urie'

Y is the fractional rédi_ochemical yield (when applicable)

A is the radioactive decay c'onstant'for the particular radionuclide, and’

At is the elapsed time between ndidpoint of sample collection and time of counting
Typical values of E, V, Y and At shall 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

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




B composnte shall be thoroughly mixed in order for the composrte sample to be
‘ representattve of the effluent release . Y .

_ A batch release is the discharge of llqwd wastes of a dlscrete volume Pnor to s 2
o i‘sampllng for analyses each batch shall be isolated, and be thoroughly mlxed by. s
- a method descnbed in the ODCM, to assure representatlve sampllng RS

.release

The pnncrpal gamma emitters for which the LLD specrflcatlon applues exclusrvely . s
- are the followmg radionuclides: Mn-54 Fe- 59; Co-58, Co- 60 Zn-65, Mo—99 JEe

i nuclides are to be considered. Othet gamma peaks that.are |dentlﬂ_a,bler together
. :;,;wnth those .of the -above:nuclides; shall:also: be analyzed :and reportedsin.the
Annual Raduoactlve Effluent Release Report’ pursuant to TS 6 9. 4 LI

" The gamma emitters for which the LLD specification applies exclusnvely are the
- following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, and Xe-135, This, list -

CY-TM-170-300
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Table 3.241 Notatlons {Cont’'d)

To be representatwe of the quantmes and concentratlons of radloactlve matenals" B
in liquid effiluent, samples shall be collected continuously in proportion’ to. the rate: oo

of flow of the effiuent stream. Prior to analyses, all samiples taken for the'.

S

Cs:134, 'Cs-137, Ce-141, and Ce-144. This list does not mean that anly these

* - does not mean that only these nuclides are to be considered. Other gamnia .

.. peaks that are identifiable, together with those of the above nuclides, shall also
.be analyzed and reported in the Annual Effluent Release Report pursuant to T.S.
- 6.9.4. : -



3.2.2 GaéeoUs Effluents
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SURVEILLANCE REQUIREMENTS

-3.2.2.1

,3.2-.2.2;,
| '"[‘32221

3223

3224

Dose Rates

3.2.2.1.1

32212

The dose rate due to noble gases iri gaseous
effluents shall be determined to be within the limits
of Control 2.2. 2.1.ain accordance wlth the methods

‘ and procedures of the ODCM

The dose rate of radloactlve matenals other than ,
- noble gases in gaseous effluents shall be

o determmed to be within the limits of: Control

* representative samples and. performmg analyses in’

- 2.22.1bin accordance with methods and

procedures of the ODCM by obtammg

L A_accordance with the sampling and analysrs SR o

o “program, specrfled in Table 3 2—2

'Dose Noble;* ; vas

Cumulatlve dose contributions from noble gas

o effluents for.the current calendar quarter and current "'_A,'

- B calendar year shall be determined.in.accordance -

. with the OFFSITE DOSE CALCULATION MANUAL )

) '~'(ODCM) monthly

Dose lodlne 131 Iodlne 133 Trltlum and Radlonuclldes in -
Particulate Form . .

3.2.2.3.1

Cumulatlve dose contributions from lodine-131 v
lodine-133, 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.

Gaseous Waste Treatment

32.24.1

Doses due to gaseous releases from the unit shail
be projected monthly in accordance with the ODCM.
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Explosive Gas Mixture

32251 The concentrations of hydrogen and okYgen in the

3226

waste gas holdup system shall be determined to be
within the limits of Control 2.2.2.5 by monitoring the
waste gases in the Waste Gas Holdup System with
the hydrogen and oxygen monitors covered in Table |
2.1-2 of Control 2.1.2. '

Waste Gas Decay Tank

3.2.2.6.1 The concentration of radioactivity contained in the
: vent header shall be determined weekly. If the
concentration. of the vent header exceeds
10.7 Ci/cc, daily samples shall be taken of each
‘waste gas decay tank being added to, to determine
~ if the tank(s) is less than or equal to 8800 Ciftank.
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' Table 3.2-2 o
_Radioactive Gaseous Waste Sampling and Analysis Program . .
g ' Minimum . L oo Lower Limit of -
X Sampling ' Analysis .. TypeofActivity |  Detection (LLD)
Gaseous Release Type ) Frequency v . Frequency . Analysis i uCi/ml) (Note a) .
é EachpTank g P g Principal Gamma i 1x10°
Waste Gas Decay Tank : Grab Sample «  Each Tank : . Emitters (Note g)
Containment Purge f o E i H-3. ; 1 x10°
:  P(Noteb)Each ' P (Note b) Each ! Principal Gamma |
© Purge Grab Sample Purge ‘  Emitters (Note g) | _1x10"
Auxiliary and Fuel Handling Building : » 3 : H3 1x10°%
Air Treatment System E M (No;se: rr? g) Qrab E M E Principal Gamma ; .
' ' p ' - +__Emitters (Noteg) ¢ 1x107
. Fuel Handling Building ESF Air Treatment _Syste‘r'n ' M (du'ring system ; M (duﬁng : L H-3 . E 1x 10
: : Operation) » ' System 1 principal Gamma© 4
!  GrabSample ' Operation) . Emitters (Noteg) ° 1x10
4 ; i i i o i S
Condenser Vacuum Pumps Exhaust (Note h) : M (Note h) : " S H-3 : 1x10
' GrabSample | : ! Principal Gamma ! - "
: rab samp i~ (Noteh) i Emitters (Noteg) 1x10
Chemical Cleaning Building Air Treatment System ' M (Note | : ' ' H-3. : 1x10®
. : L ot )le ! M ' Principal Gamma .
' _ P : , _Emitters (Noteg) ! 1x10
Waste Handling and Packaging Facility . SeeSecton! . SeeSecton! , See Section | : See Section | -
Air Treatment System ' of this table . ofthistable . of this table : of this table
Respirator and Laundry Maintenance Facility ;  See Section |’ : See Section | ; See Section | : See Section |
Air Treatment System - B of this table i+ ofthistable: ¢ of this table ' of this table




Table 3:2-2 (Cont'd)

Radioactive Gaseous Waste Sampllng_nd Analysis Program
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-Lower Limit of

] ' Minimum | ‘ ' _
: © Sampling : Analysis v TypeofActivity . Detection (LLD)
Gaseous Release Type \ Frequency ', Frequency \ Analysis : (uCi/ml) (Note a)

All Release Types as Listed Above inB, C, D, F. G, E . : '- W (Note d) E ' ' E : ’
and H (During System Operation) ! C?rr\}g?:%us ! Charcoal = ! 1-131 ! 1x10™

! ! Sample ¢ '
(Note i) : . ; - :

! ! : ! Principal Gamma |

. Continuous . W(Noted) ) Emitters(Noteg) | 1x 10"

: (Note f) - . Particulate | (1-131, Others) 1

T T a 3

5 Continuous .: Composite E E o

' (Ncl>te f) ' Particulate Gross Alpha ' 1x10 "

' ' Sa@le ! !

: »Q : :

: Continuous | Composite : E : .

: '(Note f) : Particulate : . ST'89, Sl’-90 : . 1x10 "

! ' Sample ~ ! R

5 . i W(Noted) |- . !
Condenser Vent Stack Continuous lodine | Cz:g?: ﬁ;" S ‘ Charcoal | 131 . 1x10%2.
Sampler (Note j) \ \ Sample : .




-VV\vlhere: I.

. system background that will be detected with 95% probability with 5%. probablllty
o of falsely concludlng that a blank observation represents a "real“ S|gnal -

' Fora partrcular measurement system (which may lnclude radrochemlcal
L separatron) _ JRERY

LLD = —

: .LLD is the a pnorl" lower limit of detectron as deﬁned above (as mrcrocune per
- unit mass or volume) ‘

i Sb is the standard deviation of the background countrng rate, or of the countrng FONEN
‘rate of a blank sample as appropriate (as counts per mrnute) ' ‘

N A.‘,_’_.tE is the countrng efﬁcrency {as counts per dnsmtegratlon)

'V., is the sample size (in units of mass or volume) :
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- Table 3.2-2
Table Notation

The LLDis defrned for purposes of this surveiilance, as the smallest - - BN

concentration of radidactive material in a sample that will yield a net cotint above -

4.66So

ExVx222xlO xYxexp( AAt)

: 2.2‘2 E6 is the number of disintegrations per minute per microcurie»

" Y.is the fractional radiochemical yield (when applicable)

A is the radioactive decay constant for the pa'rticular radionpclidei.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 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
THERMAL POWER change exceeding 15 percent of RATED THERMAL
POWER within one hour, unless (1) analysis shows that the DOSE
EQUIVALENT 1-131 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.




reported ln the Annual Radloactlve Effluent Release Report pursuant to TS 6.9.4. . ‘

‘'shall also be performed followmg shutdown’:
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Charcoal cartndges and partlculate filters shall be changed at Ieast once per 7

‘days and analyses shall be completed within 48 hours after changing (or after -

removal from sampler).

Tritium grab samples shall be taken weekly from the spent fuel pool area
whenever spent fuel is in the spent fuel pool :

The ratio of the sample flow rate to the sampled stream flow rate shall be known
for the time period covered by each dose or dose rate calculation made in
accordance wrth Controls 2.2. 2 1,2.2. 2 2, and 2.2. 2.3:

The prmcrpal gamma emitters for whlch the LLD specnﬁcatlon applies exclusrvely .
are the following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135and
Xe-138 for gaseous emissions and Mn-54, Fe-59, 'Co-58,.Co- 60; Zn- 65, Mo-99
Cs-137, Ce-141 and Ce-144 for particulaté 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

Applicable only when condenser vacuum is establlshed Samplmg and analysrs o
“startup;-or a THERMAL POWER  °
change exceeding 15 pércent.of-RATED:TFHERMALPOWER:Within‘one’ “hour:>
unless (1) analysis 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 actlvrty monitor shows that effluent actrvrty has not lncreased by more than a '
factor of 3. T : S R T A

Gross Alpha Sr-89 and Sr-90 analyses do not apply to the Fuel Handlmg
Building ESF Air Treatment System

.If the Condenser Vent Stack. Contrnuous Iodlne Sampler is unavallable then

alternate sampling equipment will be placed in service within 48 hours or a report
will be prepared, and submitted within 30 days from the time the sampler is found
or made inoperable, 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 prescribed by Control 2.2.2.1.b.

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

lodine samples only required in the Chemical Cleaning Building when TMi-1
liquid radwaste is stored or processed in the facility.
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3.2.3 Total Radioactive Effliients
3.2.31 Dose Calcujation

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,-3.2.2.2.1, 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"
. 42 Regulatory Guide 1.109, "Calculatlon of Annual Doses to Man from Routing
Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10

CFR Part 50, Appendix |, "Revision 1, October 1977

4.3 TMI-1 Technical Specn” catnons attached to Facility Operatlng License No.
"~ DPR-50.

44 ' TMI-1 FSAR
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PART Il

- TMI-2 RADIOLOGICAL EFFLUENT CONTROLS
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PART Il
_ Deﬁn'ttions
1'o DEFINITIONS
DEHNEDTERMS :

~ ACTION - v

OPERABLE OPERABILITY

14 Tre DEFINED TERMS of this section appear in caprtallzed type andare.l
apphcable throughout Part |l of the ODCM. - =" !

PDMS'.”

12 . ;Post-Defuehng Monrtored Storage (PDMS) |s that condrtron where
" defueling has been completed, the core debris removed. from the. reactor durin

" the clean-up period has been shipped off-site, and the facrhty has been placed m
- a stable safe and secure condrtron ‘ R

’ .:_ 1 _,_ACTION shall be those addltronal requrrements spemf ed as corollary stateménts

to each control and shall be part of the controls

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

CHANNEL CALIBRATION

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 encompass the entire channel including the sensor and
alarm and/or trip functions, and shall include the CHANNEL FUNCTIONAL
TEST. CHANNEL CALIBRATION may be performed by any series of sequential,
overlapping or total channel steps such that the entire channel is calibrated.
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CHANNEL CHECK

1.6 A CHANNEL CHECK shall be the qualitative assessment of channel behavior
during operation by observation. This determination shall include, where
possible, comparison of the channel indication and/or status with other
indications and/or status derived from mdependent mstrument channels
measurrng the same parameter

CHANNEL FUNCTIONAL TEST R
1.7 A CHANNEL FUNCTIONAL TEST shall be .: -
'a._ Analog channels the m;ectron ofa srmulated srgnal into the’ channel as

close to the pnmary sensor as practrcable to venfy OPERABILITY
rncludmg alarm and/or trrp functrons : :

b. Bistable channels the m;ectron of a srmulated srgnal |nto the channel :
sensor to verify OPERABIIi_llTY.‘rno,l_udmg .a'lerm:and/or_ trip. f,u.nc:trons S

- SOURCE CHECK

1.8 A SOURCE CHECK shall be the qualitative assessment.of channe response
when the channel sensor is. exposed to ‘a radloactrve source SRR

COM POSITE SAM PLE

19  ACOMPOSITE SAMPLE isa combmatron of mdwrdual samp|es obtamed at _ )
regular intervals over a time: period. Eithér the volume of each individual sample L
is proportional to the flow rate. discharge at the time of sampling or the number.of

equal volume samples is proportronal to the time penod used to produce the
composite.

GRAB SAMPLE

1.10 A GRAB‘ SAMPLE is an indi_vidual sample collected ir1 less than fifteen minutes.
.BATCH RELEASE | .

1;11 A BATCH RELEASE is the drscharge of fluid waste of a discrete volume.
CONTINUOUS RELEASE

112 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.




CY-TM-170-300 .
~ Revision 1
Page 69 of 208

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 Mile Island and between Three Mile
Island and Shelley Island.

The SITE BOUNDARY used as the basis for the Ilmlts on the release of hqwd
effluents is as shown in F»gure 1.1 in Part | of this ODCM. '

FREQUENCY NOTATION

1.14 The FREQUENCY NOTATION specn” ed 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
| Fre_qtiency thation
NOTATION =~ FREQUENGY
S (Shiftly) o At least once per 12 hours
D (Daily) B L At least once pér 24 hbu_rs '
W (Weekly) : - At least oﬁce per 7 days |
M (Monthly) o , Aflyea,st. once per 31 days
'Q (Quéﬁerly) : | ‘ At leas't'once' per 92 days
SA (Semi-Annually) | At leé,st once per 184'days
A (Annually) o At least once per 12 mon{ﬁs. 4
E | : ~ Atleast once pef 18 months
N.A. o “Not applicable |

P _ | Completed prior to each release
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20, CONTROLS AND BASES

2.0.1

202

2.0.3

<211

212

Controls and ACTION requirements shall be applicable during the

' condmons specnﬁed for each control.

- Adherence to the requirements of the Control and/or associated

ACTION within the specified time interval shall constitute compliance
with the contral. In the event the Contral is restored prior to expiration to
the specified time mterval completion 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 Control, 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. A
Spec.) Section 6.8.2 within 30 days, unless otherwise specified.

24" Radioactive Effiuent Instrumentation

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 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.




- BASES

- The radloactlve gaseous efﬂuent lnstrumentatlon is: provnded to momtor P

; ‘and’ control, as applicable, the releases of radloactwe materials in
. gaseous effluent during actual or potentlal releases. The alarm/trlp
... setpoints for these instruments shall be calculated m aceordance wi
" *NRC approved methods in the ODCM to provide reasonable assu’ : 'nce
- “thatthe’ annual releases are wnthm the ||m|ts spec:f edi |n 10 CFR
: 20 1301
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“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 - R
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 moperabmty was not
corrected in a timely manner. S




Radloactlve Gaseous ProcessT::t;eEl;f:uznt'Momtormg Instrumentatlon
MINIMUM
: : ' o CHANNELS , - _
INSTRUMENT ~ ~ . - .© ..~ = - OPERABLE APPLICABILITY ACTION
1. Con(ainment Purge Monitoring Syster;w » ' : | _ . | | ,
a.  Noble Gas Activity Monitor _(2HP-|§-225)' - o R L Co NOTE 1  NOTEZ
b. ' Particulate Monitor (2HP-R-225) - U S | NOTE1  NOTE2
c. Effluent System Flow Rate Measuring De\}ice (2AH-FR-5907Pomt “ N : 1 - - NOTE 1 - _ 'NOTE 3
2. Station Ventilation System - » - | . u
a: Noble Gas Activity Moritor (2HP-R-219) or (ZHP R-219A)M | T NOTE.1 - . NOTE 2
b.  Particulate Monitor (2HP-R-219) ar (2HP- R-219A) o L 1 _“NOTE1 . NOTE2
c. Effiluent System Flow Rate Monitoring Devnce (2AH-FR 5907~P .f.,; 1 '. ’ " NOTE 1 ‘ 'NOTE 3
NOTES: B o
1. During operation of the momtored system X e L ‘ » o _
2. With the number of channels OPERABLE |ess than requw d.. by the Mlmmum Channels OPERABLE requ'rement secure ‘
Reactor Building Purge if in progress : o ,
3. With flow rate momtorlng lnstrumentatlon out of. 'erwc fl W, rates from the Auxultary (2AH FR 5907 Point 2) Fuel
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Handling (2AH-FR-5907 Point 4), Soiled ExhaUst System: AH- :FR-5907 Point'5), and Reactor Buildings (2AH-FR-5907
Point 1) may be summed individually.- Under thesé conditions, the flow raté: momtornng device is considered operable. If
the flow rates cannot be summed mdnvudually they may- b estsmated using the maxlmum design flow for the exhaust
fans, and the reporting requurements of Control 2 1, 2 b ar apphcable : : : :
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22 Radioactive Effluent Cdntrols ‘
221 . LiqUid'Efﬂuent Controls
2.2.1.1 E 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.

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. These Controls -
permit flexibility under unusual conditions, which may
temporarily result in higher than normal releases, but still
within ten times the concentrations, specified in 10 CFR 20. it
is expected that by using this flexibility under unusual
conditions, and exerting every effort to keep levels of -
radioactive material in liquid wastes as low as practicable, the
annual releases will not exceed a small fraction of the annual
average concentrations specified in 10 CFR 20. 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.
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2212 anuud Effluent Dose

CONTROL

The dose or dose commitment to a MEMBER OF THE
PUBLIC from radioactive materials in liquid effluents released

. from the unit to the SITE BOUNDARY shall be limited:

a. . During any calendar quarter to less than or equal to '

1.5 mrem to the total body and to Iess 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 orequalto.
10 mrem to any organ.. -

APPLICABILITY: At all times ‘
ACTION:

a. With the calculated dose from the release of
' radioactive materials in liquid effluents exceeding
any of the above limits, prepare and submit to the
NRC Region | Administrator within 30 days, a
Special Report which identifies the cause(s) for
exceeding the limit(s) and defines the corrective
actions to be taken to reduce the releases of
radioactive materials in liquid effluents during the
. remainder of the current calendar quarter and
during the subsequent 3 calendar quarters so-that
the 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
radiological 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 to offsite personnel be
limited to the design objectives of Appendix | of 10 CFR Part
50. This will assure the dose received by the public during
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
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NUREG-0683, the TMI-2 Programmatic Environmental Impact
Statement (PEIS). The ACTION statements provide the
required 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 liquid effluents will be kept "as low as is reasonably

_achievable”.  The dose calculations in the ODCM implement

the requirements in Section lll.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 uniikely to be substantially

underestimated. The equations specified in the ODCM for

. calculating the doses due to the actual release rates of

2213

. radioactive materials in liquid effluents are consistent with the
methodology provided in Regulatory Guide 1.109, "Calculation

of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10

.CFR Part 50, Appendix I," 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 1," April, 1977.
NUREG-0133 provides methods for dose calculations
consistent with Regulatory Guides 1.109 and 1.113.

Liquid Radwaste Treatment System

CONTROL:

"~ The appropriate portions of the liquid radwaSte treatment

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

APPLICABILITY: At all times
ACTION:

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 following information:

1. Explanation of why liquid radwaste was
being discharged without treatment,
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BASES

o The requsrement that the approprlate portnons of thus system
. {shared with TMI-1) be used, when specified, prowdesf
‘- assurance that the releases of radioactive naterials, m.hqund
: - effluents will be kept as low as is’ reasonably achievable:” Thls
*_control implements the requirements of 10 CFR Part 50.36a, " - .
... .- General Design Criterion 60 of Appendlx Ato 10 CFR Part 50 .
" .".and-the design objective. given in Section 11.D of Append' At
10 CFR Part 50. The intent of Section I1.D. is. to reduce
. effluents to'as low as is reasonably achnevable ina’ ‘cost
i effective manner: This control satisfies this-intent:b,
T establishing a dose limit which is & small fraction (25 %) of S
Section IL.A of Appendix I, 10 CFR Part 50. dose requnrements S
* This margin, a factor of 4, constltutes a reasonable reductlon S
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identification of any inoperable équipment
or subsystems, and the reason for .
inoperability, :

2. Actlon(s) taken to restore. the inbpéfab’ie.
T equnpment to OPERABLE status, and

3. A summary description 1 of actlon(s) taken - 0
- .o 1o preventarecurrence Cwes e

Gaseous Efﬂuent Controls

2221

. Gaseous Effluent Dose Rate

CONTROL:

~ The dose rate due to radioactive materials released in

gaseous effluent from the site shall be limited to the following:

" a. - For noble gases: less than or equal to 500 mrem/yr

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.



- .. ~releases wilinot: exceéd arsmall: fractnon‘ef thesannualdose:

. _exceedthe deslgn objectlves of. Appendrx I'to 10.CFR 50

" release rates: provrde reasonable assurance- that radicactive”
.~ .material discharged i in gaseous effluent will Tiot réstilt in the
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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 éffluent from: aII
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 ﬂexnbrllty under unusual conditions; whrch may
temporarily result in"higher than the design objectlve levels, . -
but still within the dose limits specrfred in10 CFR20 and
within the design objectives of Appendlx Ito 10CFR 50, Iti is .

e expected that using this ﬂextblhty under- unusual conditions,..
“and by exertlng every effort. to keep'| |evels of radloactrve

" material in gaseous’ wastes as.low.as practlcable the. annual

" limits specified in:10’'CFR- 20°and. will riot result'in doses whrch

. whnch were endorsed:as limits for the cleanup of TMI-2: by the
“NRC's Statement of Polrcy of Apnl 27.. 1981. These: gaseous

- “exposure-of a MEMBER OF. THE PUBLIC iri an unrestricted. . R
area, either within or.outside the SITE BOUNDARY, to annual
average concentrations exceeding the values ‘specified in
Appendix B, Table 2 of 10 CFR Part 20. For MEMBERS OF .
THE PUBLIC who may at times be within.the SITE
. BOUNDARY, the accupancy of the MEMBER OF THE
- PUBLIC will be sufficientiy 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 to 3000 mrem/year to
the skin. The absence of iodine ensures that the
corresponding thyroid dose rate above background to a child
via the 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.
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Gaseous Effluents Dose-Nobie 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 andless than or equal to
20 mrad for beta radiation.

APPLICABILITY: At all times.

ACTION:

a. With the calculated air dose from radioactive noble
: gases in gaseous effluents exceeding any of the

above limits, prepare and submit to the NRC Region‘

| Administrator within 30 days, a Special Report
“which identifies the cause(s) for exceeding the
limit(s) and defines the corrective. actions that have

. been taken to reduce the releases and the proposed

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

BASES

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

This control and associated action is provided to implement
the requirements of Section I1.B, Ill.A and IV.A of Appendix |,
10 CFR Part 50. The Control implements the guides set forth
in Section I{.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 [Il.A of Appendix | that conformance with the guides of -

Appendix | be shown by calculational procedures based on
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models 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 1.109,
"Calculation of Annual Doses to Man from Routine Release of -

- Reactor Effluénts for the Purpose of Evaluating Compliance

with 10 CFR Part 50, Appendix |," Revision 1, October 1977

- and Regulatory Guide 1.111, "Methods for Estimating .

Atmospheric Transport and Dispersion of Gaseous Effluents in
Routine Releases from Light-Water Cooled Reactors,” ‘
Revision 1, July 1977. The ODCM 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 - lodme-131 lodine-133, Trmum and Radlonuclldes In
Partlculate 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 lhan or equal to
: 7.5 mrem to any organ, and :

b. During any calendar year: less than or equé| to 15
: _mrem to any organ. -

APPLICABILITY: Atall 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
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corrective actions to be taken to assure that subsequent
releases will be in compliance with the above limits.



- ThIS control and assomated actton is provnded to |mplement

10 CFR Part 50. -The Controls are the gu;des setforthin " = i
. Section II.C of Appendix |. The ACTION stateiment provides i
- flexibility dunng unusual conditions and at the same time . _' T
implements the guides set forth.in"Section IV, A Gf. Appendlx I o
* " to assure that the releases of radnoactlve materials in gaseous";~' :
. effluents will be kept "as low as is reasonably achlevable
.The’ ODCM calculational methods specd‘ edin: the surveullance
: requnrements |mplement the’ requnrements in Sectton HEA

- shown by calculational procedures based on madels and data” - -

.~ such that the actual exposure of a MEMBER OF THE: PUBLIC o
- " through appropriate pathways.is unhkely to be substantlally L

- -underestimated. The ODCM calculational. methodology and

' rates of the subject materials'are cons1stent wnth the
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BASES |

~ This control applies'to the reIease of radloactlve matenals n ..
' gaseous effluents from TMI 2 ~ :

the requirements of Section II.C, LA and IV.A of Appendlx l;

Appendix | that conformance with the: gundes of. Appendnx Ibe

parameters for calcylating the doses due to the actual, telease

methodology provided in Regulatory Guide 1.109;: “Calculatlon Lo
of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10

.CFR Part 50, Appendlx I," Revision 1, October, 1977 and .

Regulatory Guide 1.111, "Methods for Estimating Atmospherlc
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 matenals in gaseous waste priorto- -
their discharge when the monthly projected doses dueto
gaseous effluent releases from the site would exceed 0: 3
. mrem: to any organ ' ' :

- _APPLICABlLITY At all trmes

S . ACTION:’

f : : . a. - Wlth the VENT!LATION EXHAUST TREATMENT ,
: ot SYSTEM inoperable. for. more than-a.month or.with - .
© ' -gasebus waste being discharged without treatment T
R andin’ excess: of the above limits,, prepare and e
‘ Y s .submlt o ‘the; NRC Reglon ol Admrmstrator Within: 30,
, ' : .. Ldays,a. Specnal Repon Wthh mcludes the followmg i

A'.:--mformanon S
SR _‘.>Ident|f|cat|on of the moperable equpme”t-l, SR
S or subsystems and the-reason.for- '
f.-:moperablllty. SR _
PR -Act|on( )taken to restore the moperable

-~ equipment to OPERABLE status, and

3. A summary 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 50.36a, General Design Criterion 60 of Appendix A
to 10 CFR Part 50, and the design objectives given in Section
[1.D of Appendix | to 10 CFR Part 50. The specified limits
governing the use of appropriate portions.of the systems were
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| specmed as a suitable fraction of the guide set forth in

Sections 11.B and 11.C of Appendix |, 10 CFR Part 50, for
gaseous effluents. '

223 Total Radloactlve Effluent Controls

2231

Total Dose -
CONTROL: '

The annual (calendar year) dose or dose commltment to any '
MEMBER OF THE PUBLIC, due to releases of radioactivity
and to radiation from uranium fuel cycle sources shall be
limited to less than or equal to 25 mrem to the total body or
any organ except the thyroid, which shall be limited to less
than or equal to 75 mrem. :

APPLICABILITY: At all times.
ACTION: -

“With the calculated dose from the 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, 2.2.2.2.a,2.2.2.2.b, .
2.2.2.3.a, or, 2.2.2.3.b, calculations shouid be-made including’ -
direct radiation contributions from the unit and from outside-
storage tanks to determine whether the above limits of Control .
2.2.3.1 have been exceeded. If such is the case, prepare and
submit to the NRC Region | Administrator within 30 days, a
Special Report which defines the corrective action to be taken
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
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 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 radiocactive effluents and direct radiation
exceed 25 mrem to the total body or any organ, except the
thyroid, which shall be limited to less than or equal to 75

. mrem. For sites containing up to 4 reactors, it is highly

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 I, 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 facmtles
at the same site or within a radius of 8 km must be _
considered. If the dose to any member of the publicis .
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 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 -

3.01

3.0.2

3.03 A
"~ - - specified in Section 3.0.2 shall constitute non-compliance with
. OPERABILITY requirements for a Control. The time limits of the.

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 compllance with the OPERABILITY
requirements of the Control

Each Surveillance Requirement shall be performed within the specified

time.interval with a maximum aIIowable extension not to exceed 25% of
the survelllance interval.

Failure to perform a Surveillance Requirement within the time interval

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 Requurements do not
have'to be performed on moperab!e equipment. :

31 Radroactwe Effluent Instrumentatnon

3.1.1

- Radioactive Liquid Effluent Instrumentation

-Surveillance Requirements

Radioactive Liquid Effluent Instrumentation is common between TMI-1
and TMI-2. Surveillances for this lnstrumentatron are specified in ODCM
Part |, Survelllance 3.1.1.

Radioactive Gaseous Process and Effluent Monitoring Instrumentation

SURVEILLANCE REQUIREMENTS

3.1.2.1  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 operatlons
at the frequencies shown in Table 3.1-2.
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Radioactive Gaseous Process and Effluent beiité?fin"g ilrfu_é"trumen't;agi'bn S_yr'vei'l,lé'ﬁ&:e' Requirements

INSTRUMENT
1. Containment Purge Monitoring System
a.  Noble Gas Activity Monitor (2HP-R-225)

b. . Particulate Sampler (2HP-R-225)

2. Station Ventilation Monitoring System

a. Noble Gas Activity Monitor (2HP-R-219) and (2HP-R-219A)

b. Particulate Sampler (2HP-R-219) and (2HP-R-219A)

NOTES:

1. During operation of the monitored system.

" CHANNEL

|, CHANNEL. - CHANNEL.. - FUNCTIONAL

. CHECK ' - CALIBRATION . JEST
D E M

W NA . NA

WS NA T TNA

'P:age 87 of 208

" APPLICABILITY

NOTE 1

NOTE1 -

NOTE 1
NOTE 1
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3.2‘ Radioactive Effluents
321  Liquid Efﬂuents
| SURVEILLANCE REQUIREMENTS
3.2. 14 Concentratlon

.3.2.1.1.1 The radnoactlvnty content of each batch of
.- radioactive quurd waste shall be determmed by
‘sampling and analysis in accordance with Table
7 3.2-1. The results of anatyses shall be used with -
- -the calculational methods in'the ODCM to- assure
" that the concentratlon at the point of release.i is -
_mamtamed W|th|n the Ilmlts of Control 2 2! 1 1

© 3.2.1.1.2 Analysis of samples composited from’ batch
.. ... -releases-shall'be performed in accordance with'
f"'.TabIe 3 2 1. The results of the analysrs -shall be

. -release were mamtanned ’\Mthln,the hmrts of.Control
~‘:'~-2211 - g :

o 3.2_.1,;_11,3 The radnoactlvrty concentratlon of hqurds drscharged S
“. 777 from contifucus. release pomts ‘shall be: détermiined
by collection and analysrs of samples in accordance
** with Table 3:2:1. The resultsof the-analysis shall -
be used with the calculational methods of the
“ODCM to assure that the concentration at.the point
of release is manntamed within the hmlts of Control
2211.

3.2.1.2 Dose Caiculations -

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

3213 Dose Projections -

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

'TABLE 3.2-1
Radioactive Liquid Waste Sampling and Analysis (4, 5)
Liquid Releases ' ' ‘

- Detectable - |
Concentration (3)

Sampling Frequency- Type of

Activity Analysis

P | Individual Gamma SE-7 uCi/ml (2)

Each Batch | H-3 1E-5 pCilml

Q. Gross Alpha 1E-7-pCifml

- Sr-90 5E-8 uCifml

Quarterly Composite (1)

NOTES:

(1

(2)

(4)

(5)

A COMPOSITE SAMPLE is one in which the quantity of liquid sampled is proportlonal
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 radioactivity analysis are based on the technical feasibility
and on the potential significance in the environment of the quantities released. For .
some nuclides, lower detection limits may be readily achievable and when nuchdes 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
periad. In estimating releases for a period when analyses were not performed, the
average of the two adjacent data points spanning this period should be used. Such
estimates should be included in the effluent records and reports; however, they should
be clearly identified as esumates and the method used to obtain these data should be
described. :

Deviations from the sémpling/éhalysis regime will be noted in the report Specified in
ODCM Part IV.
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SURVEILLANCE REQUIREMENTS

. 32241

3222

- 3223

3.224

Dose Rates

3.2.2.1.1

3.221.2

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

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

32221

Cumuiative dose contnbutlons 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) month\y

Dose, Trmum and Radlonuchdes In Particulate Form

3.2.2.31

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. V

Ventilation Exhaust Treatment

'3.2.24.1

Doses due to gaseous releases from the unit shall
be projected monthly in accordance with the ODCM.
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Radioactiv_e Gaseous Waste Sampling and Analysis (3)

SAMPLING TYPE OF DETECTABLE
o SAMPLE [FREQUENC| ACTIVITY CONCENTRATION
"SAMPLE POINT TYPE Y ANALYSIS (1))
 actor Buitding P P H-3  1E-6 puCifcc
o eac or Building urge - Gas ) Individual . : i
[Releases: ‘ Each Purge Gamma Emitters 1E-4 uCilcc (2)
.."‘fE'r; Vent Rel M - H-3 1E-6 uCilce
Unit Exhaust Vent Release Gas » Individual _
points ' Monthly Gamma Emitters 1E-4 pCifce (2)
: w Individual (b) - . .
- Weekly | Gamma Emitters 1E-10 uCifec (2)
‘M S
Particulate| Monthly Sr-90 - 1E-11 uCifcc -
s Composite ' .
M R
Monthly Gg’;smg'r’;ha 1E-11 pCifce
» Composite ' : .
o - Indv. Gamma , .
Reactor Building Breather _ SA Emitters (b) . 1E-10 uCi/ce (2)
- Particuiatelsemi-Annuall____sr-90 1E-11 pCilcc
ly Gross Alpha .
"~ Emitters. 1E-11 puCifcc

(1)  The above detectability limits are based on technical feasibility and on the potential
significance in the environment of the quantities released. For some nuclides, lower

detection limits may be readily achievable and when nuclides are measured below the
stated l|m|ts they should also be reported. :

(2)  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 levels. Under these circumstances, it will be more appropriate to calculate the
levels of such radionuclides using observed ratios in the gaseous component in the -
reactor coolant for those radionuclides which are measurable.

(3) Deviations from the sampllng and analySIs regime will be noted in the report specified in

ODCM Part IV.




' Where :

‘ separatlon)

LD =

o LLD is the lower Ilmrt of detectlon as deﬂned above (as plcocune per unrt mass or,.'f:_ 2
.volume) o - L

o 33-f:"Sb is the standard devratlon ‘of the Background countlng rate or of‘t
" rate of_a blank sample as appropriate (as counts per minute). -
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. TABLE 3.2:2 |

- Radroachve Gaseous Waste Sampling and Analysus Program . -

- Table Notatlon .

-.Fhe LLD is the smallest concentration of radroactlve matenal in a sample that wrll o
~ be detected with 95% probablllty with 5% probability of falsely concludlng that a -
‘ blank observatlon represents a "réal" S|gnal : e '

For a partlcular measurement system (which may mclude radrochemlcal

466 sp -

ExVx222x10 xYxexp(XAt) S

: E is the counting efficiency (as counts per transformatlon),_ '

- 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 yield (when applicable),

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

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

The value of S, used in the calculation of the LLD for a detection system shall be
based on the actual observed variance of the background counting rate or of the
counting rate of the blank samples (as appropriate) rather than on an unverified
theoretically predicted variance. in calculating the LLD for a radionuclide
determined by gamma-ray spectrometry, the background shall include the typical
contributions of other radionuclides normally present in the samples. Typical
values of E, V, Y, and At shall be used in the calculation. The background count
rate is calculated from the background counts that are determined to be with +
one FWHM (Full-Width-at-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 Notatlon (Cont d)

The pnnmpal gamma emitters for wh!ch the LLD specification apphes excluswely
are the following radionuclides: Mni-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

-reported as being present at the LLD level for that nuclide. The "Iess than” " ‘

values shall not be used |n the requured dose calculatuons '
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3.2.3  Total Radioactive Effluents
. 3.23.1 Dose Calculation

3.2.3.1.1 Cumulative annual dose contributions from liquid
and gaseous effluents shail be determined in
accordance with Surveillances 3.2.1.2.1, 3.2.2.2.1,
and 3.2.2.3.1, including direct radiation contributions
from the Unit and from outside storage tanks, and in:
- accordance with the methodology contained in the
ODCM. '
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PART |l REFERENCES
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Statement on the Cleanup of Three Mile Island Unit 2," dated April 27, 1981
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EFFLUENT DATA AND CALCULATIONAL METHODOLOGIES
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1.1
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IQUID EFFLUENT MONITORS

TMl 1 and: TMl-2 quurd Radratron Monitor Set Pornts

- The Irqurd efﬂuent off—lme monitors are set such that the concentratron(s) of

- radionuclides in the liquid effluents will not exceed ten times the concentratrone L
Release Pathway Diagram. .

flow measunng devrces are set in accordance wrth the followmg equatlon

. Wlher_e'

o _C = ten trmes the efﬂuent concentratron of 10 CFR 20 for the srte in uCrIm\

"Waste procedure.

specified in 10 CFR 20, Appendix B.Table 2, Col 2. Table 1.1 fists the Liquid
Effiuent Release Points and their parameters Flgure 1.1 provrdes a quurd

To meet the above Ilmrt the alarm/trlp set points for Irqurd efﬂuent monrtors and

c = the set. pomt in pCl/mI of the liquid efﬂuent momtor measurmg the 5
~ radioactivity concentration in the effluent line prior-to dilution-and. release S
" The set point is inversely proportional to the maximum volumetric: flow of the
effluent line and proportional to the minimal volumetric flow of the dilution -
stream plus the effluent stream. The alert set poirit 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 trmes the 10 CFR 20 concentratrons for the -
unrestricted area.

f= flow set point as measured at the radiation monitor Iocatron in volume per
unit time, but in the same units as F below.

F = flow rate of drlutlon water measured prior to the release pomt 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 impierhented by the Radiation Monitor System Set
Points procedure and, for batch releases, the Releasing Radioactive Liquid
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12  TMI Liquid Efﬂuent Release Pomts and qumd Rad|atlon Momtor Data '

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

only.)

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

»121 RM-L6

RM L6 is an off-lme system monltorlng radloactlve batch dlscharges ‘
from the TMI-1 liquid radwaste system (see Flgure 1. 1).. These batch :

releases are sampled and analyzed: per-site procedures.prior to release;a“ o

The release rate is based on releasing one of two. Waste Evaporator :
Condensate Storage Tanks (WECST) at a flow which will add less than =
10%, of ten times the 10 CFR 20 concentrations {20% for H-3] ! to '
radionuclide. concentratlons in.the unrestrrcted area, mcludmg
conservatlve default values for Sr-89 Sr 90 ‘and Fe- 55

.The release ﬂow rate used |s the(most restnctwe of: two ﬂow rate
- calculated for each quurd batch release per the approved plant S
. procedure o o o .

Two Dilution- Factors (DF) are calculated fo- ultlmately calculate the batch .

release fiow rate. These. two DF'$ are calculated to insure each -
radionuclide released. to the unrestricted aréais less than.10. percent of
‘ten times the 10CFR20 radionuclide concentratlons (20% for H-3), and

- 1o ensure each liquid batch release boron concentratron 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 90 percent of the current dilution flow rate of
the Mechanical Draft Cooling Tower (MDCT). This conservative flow
rate is then multiplied by 0.9 for the allowable flow rate.

. Calculation of the 10CFR20 concentration DF:

DF = X (SA)) + (10% [20% for H-3] of ten times the 10CFR20
oncentratlon)

SA = Specific Activity of each |dent|f|ed radlonucllde
. "Calculation of Boron DF:

DF; = Actual Tank Boron Concentration + 0.7.
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1.2.2
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o Maximum rélease flow rate calculation:

‘Max Flow = [(MDCT flow gpm * 0.9) + (Most Restrlctlve DF)] *
0.9

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

2(CIX) * (Chof2Xna) £ 0.1, T (eq1d)

Ci= diluted concentration of the i radionuclide, other than H-3
X = Ten times the concentration for that radionuclide in the -
: unrestricted area (10 CFR 20, App. B, Table 2, Col. 2). A
~ value of 3E-3 pCi/ml for dissolved and entrained noble gases
- shall be used. . :
Cua=  diluted conéentraiion of H-3
Xu3=  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 limiting
radionuclide at a concentration of 1.0E-5 uCi/ml. 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 valve
WDL-V-257 and terminate any WECST releases to the environment.

RM-L12

-RM-L12 is an off-line system, monitoring periodic combined releases

from the Industrial Waste Treatment System/Industrial Waste Filtration
System (IWTS/IWFS). The input to IWTS/IWFS originates in TMI-2
sumps, (see Figures 1.1 and 1.2) and the TMI-1 Turbine Building sump
(see Figure 1.1). The set points are based on the maximum release rate
from both IWTS and IWFS simultaneously, (see Figure 1.1) a minimum
dilution flow rate, and 50% of ten times the 10CFR20 concentration for
Cs-137, which is the most limiting radionuclide at a concentration of

. 1E-5 uCi/ml. These inputs are used.in equation 1.1 to determine the

RM-L12 High Alarm set point for all radionuclides being released. A
high alarm on RM-L12 will close IWTS and IWFS release valves and trip
release pumps to stop the release.
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123 RML10

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

124 RM-L7

RM-L7 is not an ODCM required liquid radiation monitor. .RM-L7 is an
off-line system, monitoring the TMI outfall to the Susquehanna River
" (see Figures 1.1 and 1.2). This monitor is the final rad|at|on monitor for
- TMI-1 and TMI-2 normal liquid efﬂuent releases. .

~ 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 momtor set points also include built in meter error factors to .
further ensure that TMI liquid effluent releases are less than ten times the
10CFR20 concentrations to the environment.

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 li, Table 3.2-1. The results of analyses are used with the

.calculational methods in"Section 1.1, to assure that the concentration at the point

of release is maintained within the ODCM Part | Control 2.2.1.1, and ODCM 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 calculational

methods in the ODCM to assure that the concentrations at the point of release
were maintained within the ODCM Part l Control 2.2.1.1, and ODCM Part II
Control 2.2.1.1.-

The radioactivity concentration of liquids discharged from continuous release
points are determined by collection and analysis of samples in accordance with
ODCM Part | Table 3.2-1, or ODCM Part 1l 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 Il Control 2.2.1.1.
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TMI Liquid Release Point and Liquid Radiation Monitor Dafa

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 £T.84 . - YES
(Nal) TMI-1 Auxiliary Bldg | Releases (8000 gal.) : “WDL-V257
© RM-L7 Station Discharge YES
Yoo (Na) South ene o TMI-1 TMI-1 and FT-146 WDL-V257
L T™I-2, *WDL-R-1311
, ~ YES
: : : IWTS/IWFS : IW-V73,
. RM-L12 IWFS Building NW | Continuous Releases - FT-342/ . IW-P16,17,18
. (Nat) Corner {300,000/ FT-373 - .
A 80,000 gal.) IW-v279,
IW-P29,30

WDL-R-1311 has beeri flanged off as a TMI-2 liquid outfall..

- RM-L7 is not an ODCM required liquid radiation monitor.
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 TABLE 1.2

. TMI-2 Sump Capacities

_Sump

Total

" - Capacity
. Gallons

T Gallons " .

" :.-perInch -

“Turbine Building Sump

1346

* -Circulating Water Pump House Sump

572,

4059

Control Building Area Sump

718 | -

996 .

Tendon Access Galley Sump

538

T 7996 - .

- Conitrol to Service Building Sump

Contaminated Drain Tank Room Sump

13461
T35

Chlorinator House Sump :

i 3.80

Water Treatment Sump**

1615 .

*. Air-intake Tunnel Normal Sump -

700

2243 .0

. Air Intake Tunnel Emergency Sump

100000 ‘|

766,00

Condensate Polisher Sump*

S 2617

T e2.31

"’Slydge Collection Sump**

06 |

36 aE

Heater-Drain Sump

Salid Waste Staging Facility Sump -

1476

24.00°

" Auxiliary Building Sump

10102. -

©202.00

Decay Heat Vault Sump’

© 479

1000

Building Spray Vault Sump

479

* Condensate Polisher Sump is deactivated and id PDMS condition.

10.00

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

2243,

* 3 T
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FIGURE 1.1 - TMI-1 Liquid Effluent Pathways —

Figure 1.1 . _ g:":“:";f"e .{— ") Radiation Monitor
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LIQUID EFFLUENT DOSE ASSESSMENT

21  Liquid Effluents - 10 CFR 50 Appendix |

The dose from liquid effluents results from the consumption of fish and drinking
water. The location of the nearest potable water intake is PP&L Brunner Island
Steam Electric Station located downstream of TMi. The use of the flow of the
Susquehanna River as the dilution flow is justified based on the complete mixing .
* in the river prior 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 Istand. The dose contribution from all radionuclides in liquid effluents
- released to the unrestricted area is calculated using the following expression:

| ‘Dosej‘-? (M)X-(Ci)_x [(’AWinE%.) + (AFq L XAJF)} - (eq2.1) .

- Dosej= the cumulatnve dose commitment to the total body or any organ, j, from
the I|qU|d efﬂuents for the total time period, in mrem.

“At= the length of the time period of actual releases, over whlch Ci and f are
.averaged for all liquid releases, in hours.

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

m For Fe-55, Sr-89, Sr-90, pnor 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. :

. 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 avefage river
~ lowrate for the month the release is occurring, in gpm.

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

discharge structure of 0.2 (NUREG 0133) or taken to be 5 based on the
inverse of 0.2.

AWij and AFij= the site-related ingestion dose commitment factor to the total
body or any organ, j, for each identified principle gamma and
beta emitter, in mrem/hr per uCi/ml. AW is the factor for the
water pathway and AF is the factor for the fish pathway.
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Aw.J (1.14E5) x (Uy) X (DF) ~ (eq2.2)

144E5= (1. 0EG pCI/uCl) x (1.0E3 miikg) + (8760 hriyr)

Uw = Water consumption rate for adult is 730 kglyr (Reg. Guide 1.109, Rev. 1).

DFu- mgestlon dose conversion factor for radionuclide, i, for adults total body
and for "worst case” organ, j, in mrem/an 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: -

1.14E5 = défned above

- Uf = . adult fish consumptlon assumed to be 21 kglyr (Req. Gunde1 109

2.2

“Rev. 1).
DFij = ingestion dose conversion factor for radionuclide, i, for adult total body

and for "worst case” organ, j, in mrem/pCi, from Table 2.1
(Reg. Guide 1.109, Rev. 1).

BFi = Bioaccumulation factor for radionuclide, i, in fish, in pCilkg per pCi/l
from Table 2.2 (Reg. Guide 1.109, Rev. 1).

- TMI Liquid Radwaste System Dose Calcs Once/Month

ODCM Part | 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 radioactive materials in liquid wastes prior to their

" discharge when the monthly projected doses due to the liquid efflient releases

from each unit to unrestricted areas would exceed 0.06 mrem to the total body or
0.2 mrem to any organ in any calendar month.. The following calculational
method is provided for performing this dose projection.

At least once per month, the total dose from all liquid releases for the
quarter-to-date will be divided by the number of days into the quarter and
muitiplied 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
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3 _,.~-’-_specmc data are used where, appllcable S

_for the next month.

" Asan alternatrve models in, or based upon, those presented m Regulatory
* Guide 1.109 (Rev. 1) may be used to make a comprehensive dose. assessment

“As an alternatrve dose calculational methodology TMl calculates doses usr_ g~
L SEEDS (srmplrﬁed environmental effluent dosrmetry system) o

- The onsite and SEEDS calculational models use actual llqurd release data wrth

' ‘rn the river, -
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defi ned in Section 3.1, shall be used to reduce radloactrvrty levels pnor to

. release.

At the discretion of the ODCM Specialist, tlme’peri'ods other than the cu‘rrent o

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 representatlve of the dose per day pro;ected

Alternatlve ngmd Dose Calculatronal Methodology '

Default parameter values from Reg. Guide 1. 109 (Rev 1) and/or actual site

actual monthly Susquehanna River flow data to assess the dlspersron of efﬂue ts”
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TABLE 2.1

n -quuud Dose Conversion Factors (DCF) DF.,

Page 1 of 3
‘Ingestion Dose Factdrs for. Adults”.

(MREM Per PCI Ingested)

NUCLIDE _BONE ~ _LIWVER  T.BODY \THYROID. KIDNEY L _LUNG Gl

H 3 NO DATA  1.05E-07 1.05E-07 | .1.05E-07 1.05E-07. 1.05E-07 1.05E-07

c- 14 2.84E-06° 5.68E-07 - -568E-07 :. 6.68E-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-06° - 1.70E:06 = -1.70E-06
'c"ﬁ"“‘s'a'"""""'N"é'b'ix’ﬁi"""N’é’b’i(fbl"""_'é'ééé'b'é"""-'."f'1"Eéél'dé"',""?"5"56;':’"1’6"'-""'3"55;‘5’165 """ "8189E-07

MN 54 NODATA  457E-06  8.72E-07° - NODATA . 1.36E-06 1.40E-05

MN 56 NODATA i "1'5%16'7'"-'.','?"2"iizii-iléii'-'-""_"_f"'rlié'ﬁi\'ﬁ??"”i‘liéé'-'d'ff'- """ .""f'"f'f RGeS L
FE 55 275E-06  1.90E-06  4.43E-07. - NODATA * NODATA' 1.06E-06 " 1.09E-06 ' -
FE 59 ‘4.34E-06  1.02E-05. - 3.91E-06 -~ . -NODATA': NODATA - .. 340E-05° - :
667 E NG BATA T ABEGT ""1"6'7'{%'66'; ) DATA ."NO DATA ™'N

CO 80 NO DATA:  2.14E-06  "4.72E-06.- "~ NODATA “'NODATA "

NI 63 1.30E-04  9.01E-06  436E-06- . NODATA ' NODATA . *

NITTES T 5307 BeeE B A HAEDE ."?"N'éi'b'.i\'ﬁi’-'?"'Né'b"b(ﬁi"'i‘fﬁé’b*i\'ﬁiﬁ A F4EDE RN
CU 64 NODATA  833E-08 | 391E-08 - NODATA',. 2:10E-07 ' -~ NO.DATA" -740E-067 < -
ZN 65 484E-06  1.54E-05 - 6.96E-06 . NODATA = 1.03€-05. NODATA ' 970E-06 .
ZNTe9 T 1.03E-08 1 '§'7'é'6é'-'"7"'1'i§'7'§l'dé'""','-"’Né'b‘A"T‘A‘T """ 1 i’2'§fe'26§""'"~'N"6'b’ix’ﬂ"'-"'iééé'béf :

BR 83 NODATA -NODATA ' 4.02E08 ~ NODATA NODATA .-NODATA  579E-08 .

BR 8 -NODATA NODATA 521E-08 NODATA NODATA -NODATA - 4.09E-13

BR 85 TNODATA NG BATA I HAENSS T NG DATA T NOBATA NG DATA TTTESE

RB 86 ‘NODATA.  2.11E-05 ' 9.83E-06 NODATA NODATA NODATA  4.16E-06

RB 88 .NODATA  6.05E-08  321E-08  NODATA NODATA NODATA  8.36E-19
RE85 " NOBATA ™ AGTEGE T ERIE DS NG DATA NG DATA NG BATA B EET

SR 89 3.08E-04 NODATA 884E-06  NODATA NODATA NODATA 4.94E-05

SR 90 7.58E-03  NODATA  1.8BE-D3 NODATA NODATA NODATA  2.19E-04
SRTETUERTEGS NG DATA TEBGEDT T NG DATA NG BATA NG DATA T T0E05

SR - 92 215606  NODATA  9.30E-08 NODATA NODATA NODATA  4.26E-05

Y 9 9.62E-09  NODATA  2.58E-10 NODATA NODATA NODATA  1.02E-04
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Liquid Dose Conversion Factors (DCF): DF; -

Page 2 of 3
Ingestion Dose Factors for Adults*
(MREM Per PCI Ingested)

BONE LIVER T.BODY THYROID KIDNEY
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LUNG

NUCLIDE Gl-LLI
Y 91M  909-11 NODATA 352E-12 - NODATA NODATA NODATA 267E-10
Y 91 141E-07  NODATA  3.77E-09 NODATA NODATA NODATA  7.76E-05
Y 92 8.45E-10  NODATA - 247E-11 NODATA NODATA NODATA 148E-05
Y Te37TTTTIEBE08 NODATA  740E-11 NODATA | NODATA NGO DATA T 850E-05
ZR 95 3.04E-08  975E-09  6.60E-09 ~ NODATA 1.53E-08 NODATA  3.09E-05
ZR 97 168E-09  3.39E-10  155E-10 . NODATA 5.12E-10  NODATA  1.05E:04
NB 95 622E-09  346E-09  186E-08  NODATA  342E108  NODATA 210E.05
MO g2 NODATA  431E-06  820E-07 - NODATA 976E-06 NODATA  9.99E-06
TC 99M  247E-10.  6.98E-10  8.89E-09 NODATA  106E-08  3.42E-10  4.13E-07
] 6'1""'""'éf‘s’liéli'ﬁ""""éﬁééél'{b'"7""’3'.1551'5'16@5"'""""N"é'b"i\'fbl""f"é'5'9}’3'165'_’“""1"5'7'&';"2'1'6""""1"'1'6{5'119."1"
RU 103  1.85E-07 NODATA  7.97E-08 NODATA  7.06E-07 NODATA  2.16E-05
RU 105  1.54E-08 NODATA  6.08E-09 NODATA 189607 NODATA  9.42E-06
RU™106™ 27506 NODATA TB48E07UNODATA B FIEDE T NO DATA 1 7BEGA
AG 110M " 1.60E-07  148E-07  8.79E-08 - NODATA 291E-07 NODATA 6.04E-05
SB 125  1.79E-06  200E-08  4.26E-07  1.82E-09 0.0 '138E-06  1.97E-05
TE 125M 268E06  9.71E-07  3.59E-07 B.0GE-07  1.09E-05 NODATA  1.07E-05
TE 127M 6.77E-06  2.42E-06  B.25E-07  1.73E-08 275605 NODATA 2.37E:05
TE 127  1.10E-07  395E-08 238E-08  8.15E-08 4.48E-07 NODATA  8.68E-06
TE 129M 1.15E-05 = 4.29E-06 1.82E-06 3.95E-06 4.80E-05 NO DATA 5.79E-05
TE T125734E08. 1A8E-08 7.65E-08 T 241E.08 132807 NODATA T 2.37E-08
TE 131M  1.73E-06  846E-07  7.05€-07 1.34E06  857E-06 NODATA  8.40E-05
TE 131  1.97E-08  B8.23E-09  6.22E-09 162E-08  B63E-08  NODATA 2.79E-09
TSR TR e B T BIE 8 BTG NG BATA T Tk 68
| 130  756E-07 223E-06 BBOE-07 - 189E-04 348E-06 NODATA  1.92E-06
| 131 4.16E-06  595E-06  3.41E-06 1.95E03  1.02E-05 NODATA - 1.57E-06
(R S Y X, A ¥ C Xy BT ¥ M 1.90E-05  8.65E-07  NODATA - 1.02E-07
| 133 142E-06  247E06  7.53E-07 363E-04  4.31E-06 NODATA  2.22E-06
| 134 106E-07 288E-07  1.03E-07  499E-06 458E-07 NODATA 2.51E-10
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 TABLE 2.1
Liqdid Dose Conversion Factors (DC-F)':‘ DF; -
Pége 3 o.fl3' |
Ingestion Dose Factors for Adults*

(MREM Per PCI Ingested)

-NUCLIDE - _BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI

| 135 . 443E07  1.16E-06  4.28E-07 765E-05  1.86E-06 NODATA  1.31E-06
€S 134  622E-05  14BE-04  1.21E-04 NODATA 4.79E-05  159E-05  2.59E-06
CS 13  651E-06 257605  1.85E-05 NODATA  143E-05  196E-06  2.92E-06
€S 137 7.97E-05 1.00E-04  7.14E-05  NODATA  370E-05  1.23E:05 - 2.11E-06
CS 138 . '552E-08  1.09E-07  5.40E-08 NODATA - 8.01E-08  7.91E-09  4.65E-13
BA 139 ' 9Q70E-08  6.91E-11  284E-09 NODATA  6.46E-11  392E-11 . 1.72E-07
BAT140 T 2.03E108 T 255E 108 1.33E-06 . NODATA BB7EL0S 1 46E.GE 4 18E 05
BA 141  4.71E-08  3.56E-11 - 1.59E-09  NODATA 331E-11  202E-11 .2.22E-17
BA 142  213E-08° 219E-11  1.34E-09  NODATA  1.85E-11  1.24E-11 . 3.00E-26
LA™71407 2 50E00 T I36E:08 R E3EN0 T NG DATA ™ "NO DATA NGO DATA ~9.25E-05
LA 142  128E-10  5.82E-11 - 145E-11 NODATA ~NODATA NODATA  4.25E-07
CE 141  936E-09  6.33E-09  7.18E-10 NODATA  2.94E-09  NODATA  2.42E-05
CE 1437 T1B5E09  1.22E-06  1.35E-10  NODATA  537E-i0  NODATA 456E-05
CE 144  488E-07 204E-07  2.62E-08 NODATA  1.21E-07 NODATA  1.65E-04
PR 143  920E-09  369E-09  4.56E-10 NODATA  2.13E-09° NODATA  4.03E-05
PR4ETTTTRGIEAT T TIZBEAT T THBAENZ T NO DATA T 08612 NO DATA 4336148
ND . 147  6.29E-09  7.27E-08  4.35E-10 NODATA 4.25E-09 NODATA - 3.49E-05
W 187  103E-07 B861E-08  3.01E-08 NODATA NODATA NODATA  2.82E-05

NP 239 1.19E-09 1.17E-10 6.45E-11 NO DATA  3.65E-10 NO DATA  2.40E-05

* Dose factors of internal exposure are for continuous intake over a one-year period and
- include the dose commitment over a 50-year period; from Reg. Guide 1.109 (Rev. 1). .
Additional dose factors for nuclides not included in this table may be obtained from

NUREG-0172.
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TABLE 2.2
Bioaccumulation Factors, BF;
' Bioaccumulation Factors to be Used in the Absence of Site-Specific Data*

(pCilkg per pCilliter)

ELEMENT FRESHWATER
: FISH INVERTEBRATE
H 9.0E-01 © 9.0E-01
. C - 46E+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
Co " 5.0E+01 2.0E+02
NI : ' .4.0E+02 1.0E+02
CcuU 5.0E+01 4.0E+02
.ZN _ 2.0E+03 1.0E+04
BR ‘4 2E+02 3.3E+02 .
R8 2.0E+03 1.0E+03
SR 3.0e+01 1.0E+02
sl Y 2.5E+01 1.0E+03
R LN "ZR . 3.3E+00 6.7E+00
. oo 1  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 - 6.1E+03
I 1.5E+01 5.0E+00
CS 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 o 1.2E+03 1.0E+01
NP 1.0E+01 . 4,0E+02

*  Bioaccumulation factor values are taken from Reg. Guide 1.109 (Rev. 1), Table A-1j.
**  Sb bioaccumulation factor value is taken from EPRI NP-3840.

***  Ag bioaccumulation factor value is taken from Reg. Guide 1.109 (Rev. 0), Table A-8.
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IMILIQUID EFFLUENT WASTE TREATMENT SYSTEMS

~3.1 TMI 1 quurd Efﬂuent Waste Treatment Sy stem '

- 3.1 .1 ~ Description of the Liquid Radloactlve Waste Treatment System (see
E ~ Figure 3.1) : : :

' Reactor Coolant Train

- a.‘ | Water Sources ' (3) Reactor Coolant Bleed Tanks (RCBT)
o - (1) Reactor Coolant Draln Tank (RCDT)

b. - :qumd Processmg Reactor Coolant Waste Evaporator o
S - Demineralizers pl'lOl’ to release
(see Flgure 3 2) N :

e qumd Effluent for Release- (2) Waste Evaporator Condensate R
_— Storage Tanks (WECST)

d. _-Diltltio'n C . Mechanlcal Draft Coollng Tower (0 38k gpm) ,
_ e Rlver Flow (2E7 gpm average) -

) Mlscellaneous Waste Train

| a. Water sources: - Auxiliary Burldlng Sump
| . - Reactor Building Sump
- Miscellaneous Waste Storage _Tank'
- Launclry Waste Storage Tank
- Neutralizer Mixing Tank |
- Neutralizer Feed Tank
- Used Precoat Tank .
- Borated Water Tank Tunnel Sumo
- Heat Exchanger Vault Sump
~ - Tendon Access Galley Sump
- Spent Fuel Pool Room Sump

- TMI-2 Miscellaneous Waste Holdup Tank
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b. Liquid Processing - Misce"aneou's Waste Evaporator, MWE
- - Demineralizers prior to release
~ (see Figure 3.2) . - »
. quwd Effluent for Release - (2) Waste Evaporator Condensate

Storage Tanks— (WECST)

4. Dilution K -Mechanlcal Draft Cooling Tower (0-38k gpm)

- River Flow (2E7 apm average)

3.2 OQerablhty of the TMI-1 ngmd Efﬂuent Waste Treatment System '

321

322

_ b) i Waste Evaporator Condensate Demmerahzer (WDL

.¢) - .Waste Evaporator Condensate Storage Tank (WDL-T 11 A or B) IR

The TMI 1 quwd Waste Treatment System as descrubed in'Section 1
of the TMI-1 Final Safety Analysis Report is considered to be operable
when one-of each of the following pteces of: equtpment is avallable to
perform its mtended functlon : A : '

a) . Miscéllanéous Waste Evaporator (WDL-Z1B) or Reactor Coolant
~Evaporator (WDL Z1 A) - : ;

K3~A-or.B)-.

d) 'Evaporator Condensate Pumps (WDL P 14 A or B)
TMI 1 Representatlve Samphng Pnor to Duscharge .

All liquid releases from the TMI 1 quuud 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 usmg one of the Waste Evaporator Condensate
Transfer Pumps

3.3 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
analysis, and radiation monitoring techniques.
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- FIGURE 3.1
.TMI-1 Liquid Radwaste
. " mc .
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40 = GASEOUS EFFLUENT MONITORS

41"

TMI-1 Noble Gas Monitor Set Points

The gaseous ‘effluent monltor set points are estabhshed for each gaseous .

_effluent radiation monitor to assure concentrations of radionuclides in gaseous
~ effluents do not exceed the limits set forth in ODCM Part | Control 2.2.2.1.
Table 4.1 lists Gaseous Effluent Release Points and their associated parameters;

Figure 4.1 provides a Gaseous Effluent Release Pathway Diagram.

The set points are established to satisfy the more restrlctuve set pomt
concentration in the followmg two equations:

500> z ©)ENKNDY) © | . (eq4.1.1)
“and - _ | '
3000 > ¥ (ci)(Li +1.1 M)(Dv)(F) | B " (eq 4.1.2)

s Whe’r'e: ‘ci= set point concentration based on Xe-133 equivalent, in pCilcc

F =gaseous effluent flowrate at the monitor, in cc/sec
Ki =total body dose factor, in mrem/yr per uC‘i/m:‘1 from Table 43

. Dv = "highest sector annual average gaseous atmospheric dlsperS|on 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 used are 7.17E-7 sec/m® at sector NNE for station vent, and
1.16E-5 sec/m® at sectors N and WNW for ali other releases.

L; = skin dose factor due to beta emissions from radionuclide i, in mrerh/yr
per uCi/m® from Table 4.3. :

Mi = air dose factor due to gamma emissions from radionuclide i, in mrad/yr
per uCi/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 mremiyr.
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The set point concentration is further reduced such that the concentratron

. contributions from multrple release points would not comblne to exceed ODCM

Control hmlts

' The set point concentratlon is converted to set pomt scale unrts on each radratIOn
monrtor usrng appropriate calibration factors

This sectron of the ODCM is implemented by the Radratron Momtor System Set

Pomts procedure and the procedure for Releasmg Radroactrve Gaseous Waste
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‘TMI-1 Particulate and Radrorodrne Momtor Set Pomts .

~ Set pornts for monrtors which detect radronuclrdes other than noble gases are

\

also established to assure that concentrations of these radionuclides in gaseous .
effluents do not exceed the Ilmlts of ODCM Part | Control 2. 2 2.1. ‘

Set porms are established so as to sallsfy the followmg equatlons
1500 > z (c.)(F)(P.)(Dv) R e .(eq 4.2)-
ci = set point concentration based on l 131 equwalent for radrorodme momtor
, and Sr-90 for partrculale monltor in uCl/cc ‘ :
F= gaseous efﬂuent ﬂow rate at the momtor in cc/sec '
P, = pathway dose parameter in. mremlyr per uCrIm3 for the mhalatron

- pathway from Table 4:6.: The dose factors are based on the actual .
individual organ and most restrlctrve age group (Chl|d) (NUREG 0133)

1500 = annual dose rate l|m|t to- any organ from partlculates and radrorodlnes -
and radionuclides (other than noble gases) with half llves greater than.
erght days in. mrem/yr ‘ o : :

Dv = highest sector annual average gaseous dlspersron factor (XIQ or DIQ) at' '
or beyond the unrestricted area-boundary from Table 4. 4 fof 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-5 sec/m3 for all
~ other releases at sectors N and WNW .

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

Control limits.

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

This section of the ODCM is implemented by the Radiation Monitor Systems Set
Points procedure and the procedure for Releasing Radioactive Gaseous Waste.
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TMI-2 Gaseous Radiation Monitor Set Points

TMI-2 Gaseous Radiation Monitors have their set points described in TMI Plant

Procedure 1101-2.1. Figure 4.5 provides a gaseous effluent release pathway
diagram. Table 4.2 provides TMI-2 Radiation Monitor Data.

These set points are set in accordance wifh the Controls delineated in Part Il of
this ODCM. ‘ ' S '
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TMi-1 Gaseous Effluent Release _Pbints and Gaseous Radiation Monitor Data

.TMI-1 has eleven (11)' reqdiréd effluent gaseous radiation monitors. These are

RM-A4, RM-A5, RM-A15, RM-A6, RM-A7, RM-A8, RM-AQ9, RM-A14,

" ALC-RMI-18, WHP-RIT-1, and RLM-RM-1. These gaseous release points,

radlatlon monitors, and sample points are shown in Table 4.1.

- 4.4.1

4.4.2

443

444

RM-A4/RM-AG Fuel Handling and Auxiliary Bu_ildinq Exhaust

. RM-A4 i the radiation monitor for the TMI-1 Fuel Handling Building

Ventilation (see Figures 4.1 and 4.2). RM-A6 is the radiation monitor for
the TMiI-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-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 sample 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 requirements for the Station Vent release
point in place of RM-A4 and RM-A6

RM-A5/RM-A15 Condenser Off Gas Exhaust

RM-AS is the gaseous radiation monitor for the TMI-1 Condenser Off
Gas exhaust (see Figures 4.1 and 4.4). RM-A15 is the back up gaseous -
radiation monitor for the TMI-1 Condenser 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. .

RM-A7 Waste Gas Decay Tank Exhaust

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

-tanks (see Figures 4.1 and 4.2). This in plant effluent radiation monitor

also has an associated sampling panel. High alarm on RM-A7 noble

.gas channel will initiate shutdown of the Waste Gas Decay Tank release

in progress. This radiation monitor satisfies requirements for batch
gaseous releases to the Station Vent release point.
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RM-AS Reactor Building Purqé Exhaust

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

‘panel with sampling lines located before the sample filters. High alarm N

on RM-A9 noble gas low channel will initiate shutdown of the Reactor
Building Purge System. This radiation monitor satisfies requurements for
the Reactor Building Purge System release point.

RM-A14 ESF FHB Ve’ntilation System '

RM-A14 is the gaseous radiation monitor for the TMI-1 Emergency
Safeguards Features (ESF) Fuel Handling Building Exhaust system (see

- Figures 4.1 and 4.2). This in plant effluent radiation monitor also has an -
. associated sampling panel with sampling lines located before the

sampler filters. High alarm on RM-A14 noble gas channel will initiate
shutdown of the ESF. Fuel Handling Building Exhaust System. This
radiation monitor satisfies requirements for the ESF Fuel Handling
Building Exhaust System release point.

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

ALC-RMI-18 is an Victoreen particulate, radioiodine, 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

g performed off of the monltor

WHP-R-IT-1 Waste Handling and Packaqging 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)

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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TMI-2 Gaseous Effluent Ralease Points and. Gaseous Radiation Monitor Data

TMI-2 has three (3) regulatory required gaseous effluent radiation monitors. .

.These are HP-R-219, HP-R-219A and HP-R-225. - These gaseous release,

pomts radtatlon monitors, and sample.points are shown in Table 4. 2 and vanous

_ gaseous effluent pathways are depicted in Flgure 4 5

' 4.571 HP- R 219 Statlon Ventllatlon Exhaust

HP R-219is a Victoreen pamculate and gaseous radlatlon momtor for L

“the TMI-2 ventilation exhaust. This in-plant effluent radiation monltor IS )

located in the TMI-2 Auxuhary Bunldlng 328 foot elevatlon and has an
assocnated sample panel ‘ ‘ : :

HP R-219A is a Victoreen partlculate and gaseous radlatlon monltor for o
.- the TMI-2 ventilation exhaust. This in-plant effluent: radlatlon ,monltor is.
Iocated in the TMI- 2 Auxiliary Building 328 foot elevatlon

. 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 radlanon monitor is located in the TMI-2 Auxullary Busldmg 328' g g

elevatlon area.
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-Control of Gaseous Efﬂuent‘Releases

TMI gaseous effluent combined releases are controlled (per ODCM Part | for
TMI-1 and ODCM Part Il for TMI-2) by effluent sampling and radiation monitor set
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 pomts 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 i ln TMI 1 Operatlons Procedure 1101-2 1.

The radloactlve content of each batch of gaseous waste is determmed pnor to -’
release by sampling and analyses. in accordance with ODCM Part | for TMI-1 and.
ODCM Part Il for TMI-2. The results of pre-release analyses. are used with-the
calculational methods in Sections 4.1.and-4.2 to assuré that.the dose rates at the
site boundary -are malntamed belowrthe'llmlts ODCM Part-l- for TMI-1:and -

Post-release analyses of samples composuted from batch and contmuous :
releases are performed in accordance ‘with ODCM Part | for TMl 1 and ODCM -
Part Il for TMI-2. ‘The results.of the: analyses are used to-assure that'the dose e
rates at the site boundary are maintained within the Ilmnts of ODCM Part 1 for

TMI-1 and ODCM Part Il for TMl 2. - - :
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TMI-1 Gaseous Release Point and Gaseous Radiation Monitor Data

GASEOQOUS RELEASE
RADIATION GASEOUS - (F) . TERMINATION
MONITOR RELEASE FLOW INTERLOCK
(DETECTOR) LOCATION POINT RECORDER | (YES/NO) VALVES
. ' : YES. .
: . . Fuel Hand. | - AH-E-10 |
RM-A4 2?&@;";‘3", Building | - FR-149 AH-D-120.
9 lExhaust - : AH-D-121
AH-D-122
' ' . Auxiliary
. 306’ Elevation - YES
RM-A6 - Building FR-150
Auxiliary Bldg. Exhaust - AH-E-11
YES
, . - " WDG-V47
“|RMA-8/9 Bidg. N : AH-E-10
RM-A8 |NearBWST  [Station g Bate AH-E-11
Exhaust Starts MAP-5
Radiociodine
"~ Sampler
A YES
322" Elevation |Condenser Starts MAP-5
RM-A5 Second Floor |Off Gas . . FR-1113 R
Turbine Bldg. | Exhaust Radioiodine
. C Sampler
322 Elevation |Condenser o Sta anN?AP-s
RM-A15 Second Floor |Off Gas FR-1113 ' >
Turbine Bldg. * | Exhaust Radioiodine
: Sampler
Waste Gas .
306' Elevation |Decay YES
RM-AT L auxiliary Bldg. | Tanks FR-123 WDG-V47
A,B,C) :
: . YES
Reactor . AH-V-1A/B/C/D
RM-AS RMA-8/9 Bldg. |Building- FR-909/ WDG-534/535-
Near BWST Purge FR-148 Starts MAP-5
- | Exhaust Radioiodine
. Sampler
331" Elevation |ESF Fuel NO
ESF FHB Handling
RM-AY4 | Outside Chem. |Building | -1 104A/B Manual
~ Addition Bldg. [Exhaust
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TMI-1 Gaseous Releasé Point and ‘Géseous Radiation Mdnifor Data

o RELEASE
GASEOUS TERMINATION
RADIATION INTERLOCK
MONITOR ‘ GASEOUS (YES/NO) .

(DETECTOR) LOCATION - |RELEASE POINT VALVES
: - |Chemical . g?s?ei"ha”m
ALC-RMI-18  [Cleaning Bldg. - NONE
. . (Typical flow rate _
304" Elevation is 10,000 cfm) .
o WHPF - gc:;;a“a“s‘ YES. |
WHP-RIT-1 = |Mechanical ySEY WHPF Ventilation
_ o ! (Typical flow rate R
Equnpment Room is 7.500 cfm) Trips .
RLM Exhaust
R RLM-Mechanical [System
RLM-RM-1 Equipment Room [(Typical flow rate NONE .
: is 900 cfm)
TABLE 4.2

RELEASE"

Auxiliary Building .

Duct "A"

- GASEQUS . . TERMINATION
RADIATION GASEQUS INTERLOCK
~ MONITOR RELEASE (YES/NO)
(DETECTOR) LOCATION POINT VALVES
328" Elevation Station
HP-R-219 Auxiliary "IVent NONE
Building Exhaust
328’ Elevation . '
HP-R219A  |Auxiliary 2;"::;‘:]’;?’ ent NONE
Building .
, . Reactor Bidg
HP.R.225 [S28 Elevation |5 @ Evhaust NONE

TMI-2 Gaseous Release Point and Gaseous Radiation Monitor Data
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Gamma

4 Beta
Total Body Skin Dose ‘ _

Dose . Factor(b) Gamma Air Beta Air

Factor(a) L Dose Factor Dose Factor
Ki (mremlyr | M N;

o : (mrem/yr per . per (mrad/yr per (mrad/yr per.

‘Radionuclide uCifm®)- uCitm?) uCilm®) pCilm®)
= 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-85 1.61E+01 1.34E+03 1.72E+01 1.95E+03

. Kr87 - 5.92E+03 9.73E+03 6.17E+03. - 1.03E+04
K88 1.47E+04 2.37E+03 | . 1.52E+04 2.93E+03

L K89 1.66E+04 1.01E+04 1.73E+04 1.06E+04

© 1 Kr-90 1.56E+04 7.29E+03 1.63E+04 7.83E+03
“Xe-131m 9.15E+01 4.76E+02 1.56E+02 - 1.11E+03

. Xe-133m 2.51E+02 9.94E+02 3.27E+02 1.48E+03
Xe-133  2.94E+02 3.06E+02 3.53E+02 1.05E+03
Xe-135m 3.12E+03 711E+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+03 4.75E+03
Ar-41 8.84E+03 2.69E+03 9.30E+03 3.28E+03

* 7 56E-02 = 7.56 x 102,

Dose facfors 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. . ' :

(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 mg/cm?.
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TABLE 4.4 |
'r'f-,Aimosph.eric Dispersion Factors. for Three Mile Island '

eSTATIONVENT -~ @ " .. DISTANCE-

« SECTORAVERAGEX/Q(INSECMY) - - (INMETERS) - - . . SEASON-ANNUAL "
SECTOR | = 610 - 2413 [ -4022 5631 ] 7240 | 12067 24135 || 40225 '} .56315:| 72405.

N - | 1.18E-07.| 5.32€-07 | 2.95E-07 | 1.93E-07. | 1:39E-07 | 5.52E-08 | 1.91E-08 | 5.02E-09'| 188E-09 | 1:.09E-09 | .=

__NNE | 1.70E-07 | 7.17E-07 | 3.45€-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 | 2.136-07 | 2:67E-07 | 1.53E-07 | 1.056-07 | 4.31E-08 | 1.42E-08| 4.42E-00 | 1.59E-08 | 8:64E-10

E: . |231E-07 | 1.71E-07.| 1.62E-07- | 1.49E-07 | 1.06E-07 | 4.63E-08 | 1.52E-08 | 5.19€-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-09 169:1.9

"SE | 4.19E-07 | 3.79E-07 | 2.53E-07 | 1.556-07 | 1.11E:07 | 4.82E-08 | 1.61E-08 | 6.84E08 3.3

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: '»'_1.70'Ef09'§_."-' EIRY

'S | 1.87E-07.] 6.47E-08 | 2.16E-07 | 1.30E-07 | 8.65E-08 | 4.09E-08 | 1.40E-08 | 4 96E-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:09|'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-

wsw | 8.526-08 [ 3.75E-07 | 2.14€-07 [ 1.26E-07 [ 7.74E-08 | 3.08E-08 | 1.02E-08 {-3.28E-09 | 1:39E-09 | 9.69E-10

W |, 1.15E-07 | 5:80E-07 | 2.88E-07 | 1.63E-07 | 1.18E-07 |-5.23E-08 | 1.72E-08:| 5.06E-09.]:1:96E-09|-1.25E:09

WNW | 141E-07 | 6.28E-07 | 3.00E-07 | 219E-07 | 1.48E-07 | 566608 1.95E-08 | 6.32E-09 - 2.16E-09 | 1.34E-09

Nw' | 1.42e-07.] 5.676-07 | 3.17E-07 | 1.93E-07 1‘3OE-07. 5.67E-08 | 2.06E-08 | 5.90E-09 | 2.70E-09 | 1.45E-09

NNW 1.00E-07 | 5.77E-07 | 3.18E-07 | 1.80E-07 } 1.27E-07 | 5.20E-08 | 1.77E-08 | 4.82E-09- 2.01E-09 | 1.22E-09 |

»STATIONVENT . .. " DISTANCE
+ SECTOR AVERAGE D/Q (IN M) (IN-METERS) v SEASON - ANNUAL
SECTOR| 610 | 2413 | 4022 | 5631 | 7240 | 12067 | 24135 | 40225 | 56315 | 72405

. N 2.51E-09 | 8.72E-10 | 4.84E-10 | 2.98E-10 | 2.50E-10 | 8.57E-11 | 2.51E-11 | 4.98E-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 | 8.89E-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-09 | 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 | 4.59E-10 | 3.63E-10 | 1.34E-10 | 3.66E-11 | 9.44E-12 | 3.77E-12 | 1.97E-12
ESE 9.17E-09 | 2.05E-09 | 1.51E-09 | 8.66E-10 | 5.11E-10 | 1.82E-10 | 5.77E-11 | 1.72E-11 | 7.07E-12 | 4.07E-12

SE 1.22E-08 | 2.88E-09 | 1.84E-09 | 1.02E-09 | 6.85E-10 | 2.60E-10 | 8.30E-11 |-2.34E-11 | 9.42E-12 | 6.51E-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 | 2.53€-10 | 1.56E-10 | 5.38E-11 | 1.68E-11 | 3.91E-12 | 1.64E-12 | 7.84E-13

SW 1.19E-09 ] 3.84E-10 [ 4.96E-10 | 2.80E-10 | 1.70E-10 | 5.24E-11 | 1.65E-11 | 3.62E-12 { 1.49E-12 | 8.12E-13

WSW | 1.77E-09 | 8.31E-10 | 6.49E-10 | 3.50E-10 | 1.99E-10 | 6.73E-11 | 1.89E-11 | 4.58E-12 | 1.63E-12 | 9.90E-13

w 2.41E-09 | 1.29E-09 | 6.81E-10 | 3.65E-10 | 2.96E-10 | 1.12E-10 | 3.11E-11 | 6.90E-12 | 2.26E-12 | 1.25E-12

WNW | 3.20E-09 | 1.39E-09 | 7.73E-10 | 5.91E-10 | 3.66E-10 | 1.19E-10 | 3.43E-11 | 8.36E-12 | 2.39E-12 | 1.29E-12

NW 3.25€-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 | 2.23€-10 | 8.21E-11 | 2.41E-11 | 4.93E-12 | 1.72E-12 | 9.03E-13

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

Atmospheric Dispersion Factors for Three Mile Island

'+ GROUND RELEASE _ DISTANCE

» SECTOR AVERAGE X/Q (IN SEC/M’) - (NMETERS) -~ 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-09

" NNE 1.08E-05 | 1.10E-06 | 5.66E-07 | 3.41E-07 | 2.38E-07 | 9.55E-08 | 3,11E-08 .| 8.94E-09:| 3.74E-09 | 1.84E-09

NE 7.02E-06 | 9.81E-07 | 5.42E-07 | 3.17E-07 | 2.10E-07 |'9:01E-08 | 3.10E-08 | 8.87E-09 | 3.54E-09 | 1.91E-09

ENE | 7.14E-06 | 9.64E-07 | 4.92E-07 | 2.85E-07 | 1.97E-07 |.7.82E-08 | 2.64E-08 | 8.38E-09 | 3.04E-09 | 1.66E-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-09 | 4.75E-09:|.2.87E-09

ESE | 6.91E-06 | 9.02€-07 | 4.49€-07 { 2.57E-07-{ 1.67€:07|. 7:20€-08 | 2.77E-08 | 1.12E-08 | 6.54E-09 | 3.68E-09 | °

SE | 6.70E-06 | 9.06E-07 | 4536-07 | 2.816-07 | 2.03€-07 | 8.94E-08.{ 3.33€-08 | 1.28E-08 | 6.19E:09 | 4.18E09 |
SSE | 7.26€-06 | 9.256-07 [ 4.91E-07 | 2.87E-07 | 2.08€-07 | 9.18E-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 | 7.31€:08 | 2.57E-08 | 9.23€-09 | 3.74E-089 | 1.95E-09 |

SSW | 6.05E-06 | 7.01E-07 | 2.75E-07 -| 1.86E-07 | 1.24€-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:B1E-07 | 1:22E-07.] -4.50E-08 . 1:72E-08" | 5.42E-09 | 2.53E:09 ] 1.59E-097) -

WswW | 8.00E:06 | 7.02E-07 | 3.60E-07.| 2.15E-07 | 1.34E:07 | 5:50€-08 | 1.87E:08 | 6:12E-00:|2.62E-09 1.83E-09.
W | 1.02E-05 | 1.07E-06 | 5.30E-07:] 3.02E-07 [ 2:05€:07.]:9:31E 156208, [:9:4BE-09:

WNW | 1.16E-05.] 1.13E-06 | 5.98E-07 | 3.67E-07 | 2.53E:07 |1, ’|:3:56€-08 [-1.18E:08-

Nw | 1.436-05 | 1.06E-06 | 5.706-07 | 3.53-07 .| 2.406-07 [ 1.02€:07 | 3.82E-08-] 1.11E-08 | 5.14E-09 | 2.78E-09

NNW | 1.086-05 | 1.04E:06 | 5.72E-07 | 3.27E-07.{ 2.22E-07] 9.06E:08 | 3.20E-08 | 8.89E-09 | 3.75€-09 | 2.29E-09

*GROUNDRELEASE - . " "DISTANCE-~ . '
+ SECTOR AVERAGE D/Q (INM?) . UNMETERS) .+ T T SEASONTANNUAL
SECTOR| 610 | 2413 | 4022 | 6631 |. 7240 |. 12067, | 24135_].40225 | 56315 | 72405 |

N 2.30E-08 | 1.88E-09 | 8.93E-10 | 4.82E-10 | 2.70E-10 | 8.96E-11 | 2.53E-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 | 2.8%E-11 | 6.06E-12 | 2.10E-12 | 8.89E-13

NE 1.75£-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 | 9.23E-13

ENE 1.68E-08 | 1.85E-09 | 8.65E-10 | 4.28E-10 [ 2.65E-10| 8.57E-11 [ 2.33E-11 | 5.41E-12 | 1.63E-12 | 7.64E-13

E 2 88E-08 | 2.99E-09 | 1.39E-09 | 6.34E-10 | 3.67E-10 | 1.35E-10 { 3.68E-11 { 9.42E-12 } 3.77E-12 | 1.97E-12

ESE 3.59E-08 | 3.80E-09 | 1.77E-09 | 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 | 9.42E-12 | 5.50E-12

SSE | 3.12E-08 | 3.23E-09 { 1.59E-09 | 8.00E-10 | 5.20E-10 (| 1.86E-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 | 1.896-11 | 4.58€-12 | 1.63E-12 | 9.90E-13

w 2.55E-08 | 2.16E-09 | 1.00E-09 | 4.91E-10 | 3.01E-10 | 1.12E-10 | 3.11E-11 | 6.90E-12 | 2.27E-12 | 1.25E-12

WNW | 2.88E-08 | 2.30E-09 | 1.13E-09 | 5.93E-10 | 3.67E-10 | 1.19E-10 | 3.43E-11 | 8.36E-12 | 2.39E-12 | 1.29E-12

NwW 2.78E-08 | 2.15E-09 | 1.06E-09 | 5.58E-10 | 3.41E-10 | 1.19E-10 | 3.57€-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

14E-09,(,2:38E:09.1,. .. .-
+4.07€-09°| 2:54E-09 | -
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"TABLE 4.6
Dose Parameters for Radioiodines and Radioactiye

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 |JRU-103 ° LUNG 1.79E-04 6.62E+05 .
C-14. -|BONE 9.70E-06 3.59E+04 | RU-105 GI-LUt 2.69E-05  [9.95E+04
NA-24 TOTAL BODY |4.35E-06 1.61E+04 || RU-106. LUNG 3.87E-03 1.43E+07
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+08
MN-56 GI-LLI 3.33E-05 1.23E+05 |[TE-127TM LUNG 4.00E-04 1.48E+06
FE-55 LUNG 3.00E-05 111E+05 |TE-127 Gi-LLI 1.52E-05 5.62E+04
FE-59 LUNG . 3.43E-04 '1.27E+06 || TE-129M LUNG 4.76E-04 1.76E+06
CO-58 LUNG | 2.99€E-04 1.11E+06 || TE-129 GI-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 -~ 18.21E+05 | TE-131 |LUNG 5.55E-07 2.05e+03
NI-65 1GI-LLF 227E-05  °|8.40E+04 |TE-132 LUNG 1.02E-04 = [3.77E+05
Cu-64 Gl-LLI 9.92E-06 3.67E+04 11130 {THYROID 4.99E-04 1.85E+06
ZN-65 LUNG 2.69E-04 9.95E+05 ||I-131 THYROID 4.39E-03 1.62E+07
ZN-69 GI-LLI 2.75E-06 1.02E+04 31-132 THYROID 5.23€-05 1.94E+05
BR-83 TOTAL BODY | 1.28E-07 4.74E+02 {1-133 THYROID 1.04E-03 3.85E+06
BR-84:  |TOTAL BODY.|1.48E-07 5.48E+02 |1-134 THYROID 1.37E-05 5.07E+04.
BR-85 TOTAL BODY |6.84E-09 -~ [2.53E+01 [-135 THYROID 2.14E-04 7.92E+405
RB-86 LIVER 5.36E-05 1.98E+05 | CS-134 LIVER 2.74E-04 1.01E+06
RB-88 LIVER 1.562E-07 5.62E+02 {CS-136 LIVER 4.62E-05 1.71E+05 |
RB-89 LIVER 9.33E-08 3.45E+02 | CS-137 BONE 2.45E-04 9.07E+05’
SR-89 LUNG 5.89E-04 2.16E+06 | CS-138 LIVER 2.27E-07 . 8.40E+02
SR-90 BONE 2.73E-02 1.01E+08 [BA-139 1GI-LLI 1.56E-05 5.77E+04
SR-91 GI-LLl - 4.70E-05 1.74E+05 |[[BA-140 LUNG 4.71E-04 1.74E+06
SR-92 GI-LLI 6.55E-05 2.42E+05 [ BA-141 LUNG 7.89E-07 2.92E+03
Y-90 Gl-Lu 7.24E-05 2.68E+05 [|BA-142 LUNG 4.44E-07 1.64E+03
Y-91M LUNG 7.60E-07 281E+03 [LA-140 GI-LLI 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-82 GI-LLI- -6.46E-05 2.39E+05 ||CE-141 LUNG 1.47E-04 5.44E+05
Y-93 Gi-LL! 1.05E-04 3.89E+05 | CE-143 GI-LLI- 3.44E-05 1.27E+405
ZR-95 LUNG 6.03E-04 2.23E+06 = |[CE-144 LUNG 3.23E-03 1.20E+07
ZR-97 GI-LLY 9.49E-05 351E+05 [PR-143 LUNG 1.17E-04 4.33E+05
NB-85 LUNG 1.66E-04 6.14E+05 |IPR-144 LUNG 4.23E-07 1.57E+03
MO-99 LUNG 3.66E-05 - 1.35E+05 [IND-147 LUNG 8.87E-05 - |3.28E+05 -
TC-99M Gi-LLl 1.30E-06 4.81E+03 jW-187 Gl-Lu 2.46E-05 9.10E+04
TC-101 LUNG 1.58E-07 5.85E+02 [ NP-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. Pi factors include all nonatmospheric pathway transport parameters, the receptor's usage of - .
pathway media, and are based on the most restrictive age group {child) critical organ. Additional dose

parameters for nuclides not included in this Table may be calculated using the methodol

NUREG-0133.

%

absorbed through the skin.

F1e

mrem/year per uCi/m>.

logy described in

Tritium dose factors include an increase of 50% to account for the additional amount of this nuclide
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. FIGURE41
TMI-1 Gaseous Effluent Pathways
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. TMI Auxmary and Fuel Handhng Buildings Effluent Pathways
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| 'FIGURE43 '
- TMI-1 Reactor Building Effluent Paihway -
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FIGURE 4.4 |
TMI-1 Condenser Offgas Effluent Pathway -
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FIGURE4.5 -
TMI-2 Gaseous Effluent Filtration System/Pathways
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' 50 GASEOUS EFFLUENT DOSE ASSESSMENT
- -5.1 Gaseous Effluents - In'stantaneous Release Limits
5.1.1 " Noble Gases | |

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

5411 Total Body
Dose Ratey, = 2(K|)x(Dv)x(Q;) L . (eq5.1.1.1)

Where: |

Dose Ratetb = instantaneous total body dose rate limit, at the site
T boundary, in mrem/yr.

K= total body dose‘factor due to gamma emissions for each
identified nable gas radionuclide, in mrem/yr per. uCi/m?®
from Table 4.3. .

Dv = hughest sector annual average gaseous dispersion factor |
(XIQ) 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.

i\

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/cc, times
the release pathway flow rate, in cc/second.

Q




'5.1.1.2 Skin-

Dose Ratesk

-, .WHere:

Dose Rategy =

Li=

M;
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x (Li+ 1.1 M) X (Dv) X (Q) © (eg5.1.1.2)

instantaneous mrem/year skin dose rate ||m|t at the site
boundary, in mrem/yr

skin dose factor due to beta emissions for each identified

noble gas radnonuchde in mrem/yr per uCl/m from
Table.4.3.

air dos.e factor-due to gamma emissions for each-
identified noble gas radionuclide, in mrad/yr per pCirm?

~ from Table 4.3.

Q;

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

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/cc, times
the release pathway flow rate, in cc/second.

highest sector annual average gaseous dlspersmn factor
(X/IQ) 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.
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51.2 lodme -131, Iodrne-1 33, Tritium and Radronuclrdes in Partrculate Form,
~ with Half-Lrves Greater than 8 Day : :

For I-131, 1-133, Tntlum and Radronuclldes in Pamculate Form wrth

- half—lrves greater than 8 days, the followmg equatron applres

Dose Rate..; =3 (Pr) (Dv) @)

) ) Where

Dose Rate|p =

Pi=

mrem/year orgari-dose rate. - .

- the critical individual organ and most restrrctrve age
© group (chrld) T RS

=~ “highest sector annual average gaseous dr' per
(X/Qor D/Q) at or beyond the Unréstricted are

‘releases and Table 4.5 for all other releases. X/Q-is L
. used for the inhalation pathway. Maxrmum values of XIQ -

(eq 5.1 2):;

dose parameter for1-131,. - 133 Trltrum-_ d:
Radionuclides in Particulate Form, with half-hves greater
than 8 days for the inhalation pathway,:in mrem/yr per i
uCi/m®, from Table 4.6." The dose factors are based on

boundary, in sec/m®, fram Tabie 4.4 for the station ven_t

presently used are 7.17E-7 sec/m for station vént, at .
sector NNE, and 1.16E-5 sec/m?® for all other releases, at-
sectors N and WNW..

release rate of each radronuchde i, in uCrlsec
Calculated using the concentration of each radionuclide,
i, in pCr/cc times the release pathway flow rate, in
cc/second.
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52 Gaseous Effluents - 10 CFR 50 Appendix |
5214 ‘Noble Gases

The air dose in an unrestricted area due to noble gases released in
gaseous effluents from the site is determlned using the followmg

expressuons A 4
Dose r=(317€-8)x | (M;‘)x.(l_iv)xA(Qi). EECE  (eq5.2.1)
Dose B = (3.17E-8) x T (N)) x (Dv) x (Qi) (e 52.2)

- Where:

" Dosel’= mrad gamma air dose due to gamma emlssmns from e
' noble gas radlonuchdes '

'D.ose'B = mrad beta air dose due to beta emlssmns from noble gas o
- radlonuchdes PR REER R

‘identified noble'gas radlonucllde in mrad/yr per an/m' 5‘.:' SR
. .from Table 4.3.. : ST -
Ni=. :«'alr dose factor due to beta emussuons for each ldentlﬂed .
. .noble gas radlonuchde in. mrad/yr per uCllm fr om - D
Table 4.3:. TR . o

Dv= hnghest sector ahnual average gaseous dlspersmn factor,
xXQ, 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. MaXtmum 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.

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

3.17E-8 = inverse of the nurhber of seconds in a year.
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NO1"E' 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. '

5.2.2 lodine-131, lodine-133, Tritium and Radionuclides in Particulate Form,
" with Half-Lives Greater than 8 Days

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

Dose, = I (3.17E-8) x ¥ (R)) (Dv) (Q) . (eq522)

Where:

Dose, = dose to ali 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.

Ri= the dose factor for each identified radionuclide, i,
' pathway, p, age group, a, and organ, o, |n mrem/yr per
pCi/m3 for the inhalation pathway and m? - mrem/yr per
uCilsec for other pathways, from Tables 5.2 t0 5.7.

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

NOTE: Tritium, H;3, dose factor is mrem/year per uCi/m3 for all pathways.

.Dv= highest sector annual average gaseous dispersion factor
(XiQ) at or beyond the unrestricted area bounda
sec/m®, for the inhalation pathway, and D/Q, in m?, for
other pathways. Table 4.4 is used to derive the values
far station vent releases and Table 4.5 is used to derive
the values for all other releases. The values usedto’
calculate site boundary and critical receptor doses are as
follows:
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Station Vent Releases - Boundary |
\nhalation XIQ  7.17 E-7 o
MeatD/Q . 122E-8 GroundD/Q 1.2 E-8
" Cow/Milk/Infant D/Q1.22 E-8  Vegetation D/Q 1.22 E-8
Station Vent Releases - Critical Receptor |
Inhalation X/Q - L 72E7 .
MeatD/Q = 46E9 GroundD/Q  7.8E-9
Cow/Milk/infant D/Q3.1 E-9°  Vegetation D/Q 89E-9
Ground or Other Releases - Boundary .
nhalation X/Q 116 E-5 |
‘MeatDiQ 412E-8 GroundDIQ . 4.12E-8
~ Cow/Milk/infant D/Q4.12 E-8  Vegetation D/Q 412E-8
Grodnd.or Cth-ér Releases - Critical Receptor -
inhalaton X/Q  12E5
Meat b/Q . 92E9  Ground D/Q 30ES
Cow/Milk/Infant DIQ6IES - Vegetation DIQ 2.6 E-8

Dv(H-3) = In the case of H-3 only the X/Q's above are used for a‘lll

pathways.

Q= release of I-131, I-133, Tritium and Radionuclides, i, in
.. Particulate Form with half-lives greater than 8 days, in
uCi, cumulative over the specified time period
(uCi/second * seconds).

3.17E-8= inverse of the number of seconds in a year.
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Gaseous Radioactive System Dose Calculations Once per Month

ODCM Part | Control 2.2.2.4 and TMI-2 PDMS Tech Spec Section 6.7.4.a6 |
. requires that appropriate subsystem of the Gaseous Radwaste Treatment

System shall be used to reduce the radioactive materials in gaseous waste prior

- to their discharge. When the monthly projected doses due to the gaseous

effluent releases from the site would exceed:
0.2 mrad to air from gamma radiation; or
0.4 mrad to air from beta radiation; or |
0.3 mrem to any'orgén

The followmg calculanonal method is provided for performing thas 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

o 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:
radloactlwty levels prior to release.

At the dlscretlon of the ODCM Specialist, 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.




5.4

L ThIS model mcorporates the guudellnes and methodology set forth in USNRC .
' Regulatory Guide 1.109, and uses actual hourly meteorologlcal information.”
_matched to the time of releases to more accurately assess the dlspersmn of

“methodology. TMI calculates-doses using an advanced class."A" dlspersmn

o éffluent data for each unit, postulated maximum hypothetlcal doses to the publtc ;
: _are calculated ' SRETRRY
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_Alternative Dose Calculatlonal Methodoloqnes for Gaseous Effluents

As an alternatnve to the methods described above, the models infor based upon, '

- those presented in Regulatory Guide 1.109 (Rev. 1) may be used to make a

comprehensive dose assessment: Default parameter values from Regulatory

- Guide 1.109:(Rev. 1) and/or actual site specrflc data can be used where
_ applucable

The onsnte ‘on-line computenzed system for lrackmg gaseous efﬂuent dose uses B s
annual average gaseous dispersion factors. As an alternative dose calculatlonal

model called SEEDS (snmpllﬂed envnronmental efﬂuent dossmetry system)

effluents in the atmosphere. Combining this assessment of dispérsion with TMI




CY-TM-170-300 .
Revision 1
Page 143 of 208

TABLE 5.2.1
Pathway Dose Factors, Ri

AGE GROUP: INFANT PATHWAY: INHALATION

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

NUCLIDE |- -- - - - - -- - .. .ORGAN DOSE FACTORS; mremiyear per uCirm™ "~
eeew....) BONE E'.V_E.*?__-_T_B_‘?‘?Y.--TT‘YRO‘D KIDNEY LUNG . GLLLI
H-3 0.00E+00 6.47E+02 6.47E+02 .6.47E+02 6.47E+O2'H6.47E+02"6.47E+02
C-14 . 2.65E+D4 . 531E+03 5.31E+03 5.31E+03 5.31E+03 531E+03 5.31E+03

CR-51  0.00E+00  0.00E+00 8.95E#01 575E+01 1.32E+01 1.28E+04 .3.57E+02

MN-54  0.00E+00 253E+04 = 4.98E+03. .0.00E+00 4.9BE+03 ~.1.00E+06 ‘7.06E+03 ..
FE-55  1.97E+04° 1.47E+04 . 3.33E+03 - 0.00E+00 0.00E+00 8.69E+04 = 1.09E+03 ...
FE-59  1.36E+04 2.35E+04 - 948E+03 . '0.00E+00 0.00E+00 1.02E+06 : 2.48E+04

CO-58  0.00E+00 122E+03 -1.82E+03 0.00E+00 O0.00E00. 7.77E+05 1.11E+04
CO:60  0.00E+00 8.02E+03 1.18E+04 - 0.00E+00 ~ 0.00E+00 4.51E+06 3.19E+04
NI-63 3.39E+05 2.04E+04 116E+04,-:,000E+00,;_ 0.00E+00" - 2.09E+05. 2.42E+03 .-

ZN-65  1.93E+04 6.26E+04 ‘3.11E+04 . 0.00E+00 - 3,25E404” 6.47E405, - 5.14E404 -
RB-86 = ' 0.00E+00 1.90E+05 8. - » .00E+00° .0.00E+00." 3,04E+03 -
SR-89 .  3.98E+405. -0.00E+00’." 1.1 ),<2:03E:+-06 4640 +04:

SRG0  4.09E407 0.00E+00" 2. 595+063 00E+00- :0.00E+00 . 1.:12E+07 f-;'.;1.3"1E+”05- S
- Y-91 5.88E+05 . 0,00E+00 - 1.57E+04 - 0.00E+00%.0.00E+00. ~ 2.45E+06 ~ 7.03E+04 . - ™
ZR95  115E+05 279E+04. 203E+04 "O0.00E+00: 311E+04 * 175E+06 217E+04 ~ - <7 T

NB-05 - 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 ..424E+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 -
© AG-110M 9.98E+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 207E+03 4.87E+03 3.75E+04 1.31E+06 2.73E+04

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

- TE-129M  1.41E+04 6.09E+03 223E+03 5.47E+03 .3.18E+04 1.68E+06 6.90E+04
1-131 3.79E+04 4.44E+04 1.96E+04 1.48E+07 '5.18E+04 0.00E+00 1.06E+03
-133- 1.32E+04 1.92E+04 560E+03 3.56E+06 2.24E+04 0.00E+00 2.16E+03

CS-134 3.96E+05 7.03E+05 7.45E+04 0.00E+00 1.90E+05 7.97E+04 1.33E+03
CS-136  4.83E+04 1.35E+05 5.29E+04 O0.00E+00 5.64E+04 1.18E+04 1.43E+03
Cs-137 5.49E+05 6.12E+05 4.55E+04 0.00E+00 1.72E+05 7.13E+04 1.33E+03

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 0.00E+00 5.25E+03 6.17E+05 2.16E+04
CE-144  3.19E+06 1.21E+06 1.76E+05 O0.00E+00 5.38E+05 9.84E+06 1.48E+05
PR-143 140E+04 5.24E+03 6.99E+02 O0.00E+00 1.97E+03 4.33E+05 3.72E+04
ND-147  7.94E+03 8.13E+03 5.00E+02 0.00E+00 3.15E+03 3.22E+05 3.12E+04

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

'
'
i
y
i
i
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Pathway Dose Factors, Ri

AGE GROUP:. CHILD'

PATHWAY:

INHALATION
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0.00E+00
3.59E+04
0.060E+00

1.12E+03
6.73E+03
0.00E+00

1. 12E+03
6.73E+03
1.54E+02

1.12E+03
6.73E+03
8.55E+01

-1.12E+03
6.73E+03

© 2.43E+01

1.12E+03
6.73E+03
1.70E+04

1.12E+03°
6.73E+03
1.08E+03

0.00E+00
"4,74E+04
2.07E+04

4.29E+04 .

2.52E+04
3.34E+04

9.51E+03
7.77E+03
1.67E+04

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

1.00E+04
0.00E+00
0.00E+00

1.58E+06
1.11E+05
1.27E+06

2.29E+04.
2.87E+03
7.07E+04

0.00E+00
0.00E+00
8.21E+05

1.77E+03
1.31E+04

4.63E+04°

3.16E+03

2.26E+04.

2.80E+04

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

.0.00E+00

0.00E+00
0.00E+00

1.11E+06

7.07E+06
2.78E+05

3.44E+04 -
9.62E+04
6.33E+03

B I i T e T T I ey S S S

4.26E+04
0.00E+00
5.99E+05

1.13E+05
1.98E+05
0.00E+00

7.03E+04
1.14E+05
1.72E+04

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

7.14E+04
0.00E+00
0.00E+00

9.95E+05
0.00E+00

2.16E+06 .

1.63E+04
7.99E+03
1.67E+05

1.01E+08
9.14E+05
1.90E+05

0.00E+00
0.00E+00
4.18E+04

6.44E+06
2.44E+04
3.70E+04

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

0.00E+00
0.00E+00
5.96E+04

1.48E+07
2.63E+06

2.23E+06

3.43E+05
1.84E+05
6.11E+04

2.35E+04
2.79E+03
1.36E+05

9.18E+03
0.00E+00
0.00E+00

6.55E+03
1.07E+03
1.69E+04

0.00E+00
0.00E+00

- 0.00E+00

-8.62E+03.

7.03E+03
1.8B4E+05

6.14E+05
6.62E+05
1.43+07

3.70E+04
4.48E+04
4.29E+05 -

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

1.69E+04
6.73E+03
2.49E+04

1.14E+04
2.33E+03
8.55E+03

9.14E+03
9.14E+02
3.02E+03

0.00E+00
1.92E+03
6.07E+03

2.12E+04
0.00E+00
6.36E+04

5.48E+06
4.77E+05
1.48E+06

1.00E+05
3.38E+04
7.14E+04

TE-128M
{-131
1-133

1.92E+04
4.81E+04
1.66E+04

6.85E+03

4.81E+04 .

2.03E+04

3.04E+03
2.73E+04
7.70E+03

6.33E+03
1.62E+07
3.85€+06

5.03E+04
7.88E+04
3.38E+04

1.76E+06
0.00E+00
0.00E+00

1.82E+05
2.84E+03°
5.48E+03

6.51E+05
6.51E+04
9.07E+05

1.01E+06
1.71E+05

8.26E+05 .

2.25E+05
1.16E+05
1.28E+05

0.00E+00
0.00E+00

|0.00E+00

3.30E+05
9.55E+04
2.82E+05

1.21E+05.

1.45E+04
1.04E+405

"3.85E+03 .
4.18E+03
3.62E+03

7.40E+04
3.92E+04
6.77E+06

6.48E+01
1.95E+04
2.12E+06

4 33E+03
2.90E+03
3.61E+05

0.00E+00
0.00E+00

" 0.00E+00

2.11E+01
8.55E+03
1.17E+06

1.74E+086

- 5.44E+05

1.20E+07

1.02E+05
5.66E+04
3.89E+05

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

PR-143

1.85E+04
1.08E+04

5.55E+03
8.73E+03

9.14E+02
6.81E+02

0.00E+00
0.00E+00

3.00E+03
4.81E+03

4.33E+05°

3.28E+05

9.73E+04
8.21E+04

..............................................................................
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'AGE GROUP: TEEN  PATHWAY: INHALATION
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.....................................................................

0.00E+00
2.60E+04
0.00E+00

1.27E+03
4.87E+03
0.00E+00

1.27E+03

4 87E+03 -

1.35E+02

4.87E+03
7.50E+01

1.27E+03
4.87E+03
3.07E+01

1.27E+03
4.87E+03
2.10E+04

1.27E+03 °
4.87E+03
3.00E+03

0.00E+00

3.34E+04
1.59E+04

5.11E+04
2.38E+04
3.70E+04

8.40E+03
5.54E+03
1.43E+04

0.00E+00,

0.00E+00

1.27E+04
0.00E+00
0.00E+00

1.98E+06

1.24E+05

6.68E+04
6.39E+03
1.78E+05

" 0.00E+00
- 0.00E+00

5.80E+05

3.86E+04
0.00E+00
‘4.34E+05

2.07E+03

1.51E+04
4.34E+04

1.34E+05
1.90E+05
0.00E+Q0

2.78E+03
1.98E+04
1.98E+04

6.24E+04
8.40E+04
1.25E+04

0.00E+00
0.00E+00

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

8.72E+06
3.07E+05

9.52E404 -
2.59E+05
1.42E+04

0.00E+00
0.00E+00

-0.00E+00

8.64E+04
0.00E+00
0.00E+00

1.24E+06
0.00E+00
2.42E+06

4.66E+04
1.77E+04
3.71E+05

1.08E+08
6.61E+05
1.46E+05

0.00E+00
0.00E+00
4.58E+04

" 6.68E+06

1.77E+04
3.15E+04

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

0.00E+00
0.00E+00
6.74E+04

1.65E+07
2.94E+06
2.69E+06

7.65E+05
4.09E+05"
1.49E+05

1.86E+04
2.10E+03
9.84E+04

1.03E+04
0.00E+00
0.00E+00

5.66E+03

8.96E+02
1.24E+04

0.00E+00
0.00E+00

0.00E+00

1.00E+04
- 7.43E+03
1.90E+05

7.51E+05

7.83E+05

1.61E+07

9.68E+04
1.08E+05 -
9.60E+05

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

1.38E+04
4.88E+03
"1.80E+04

1.31E+04
2.24E+03
8.16E+03

7.99E+03 -

6.67E+02
2.18BE+03

0.00E+00
1.40E+03
4.38E+03

2.50E+04
0.00E+00
"6.54E+04

6.75E+06
5.36E+05
1.66E+06

2.73E+05
7.50E+04
1.59E+05

1.39E+04
3.54E+04
1.22E+04

6.58E+03
4.81E+04
2.05E+04

2.25E+03
2.64E+04
6.22E+03

4.58E+03
1.48E+07
2.92E+06

5.19E+04
8.40E+04
3.59E+04

1.98E+06 -

0.00E+00
0.00E+00

4.05E+05
6.40E+03
1.03E+04

5.02E+05
5.15E+04
6.70E+05

1.13E+06
1.94E+05
8.48E+05

5.49E+05
1.37E+05
3.11E+05

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

3.75E+05°
1.10E+05°

3.04E+05

1.46E+05 .

1.78E+04
1.21E+05

9.76E+03
1.09E+04
8.48E+03

5.47E+04
2.84E+04
4. B9E+06

6.70E+01
1.90E+04
2.02E+06

3.52E+03
2.17E+03
2.62E+05

- 0.00E+00

0.00E+00
0.00E+00

2.28E+01
8.88E+03
1.21E+06

2.03E+06
6.14E+05
1.34E+07

2.29+05
1.26E+05
8.64E+05

1.34E+04
7.86E+03

5.31E+03
8.56E+03

6.62E+02

5.13E+02

0.00E+00
0.00E+00

3.09E+03
5.02E+03

" 4.83E+05

3.72E+05
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PATHWAY:
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0.00E+00
1.82E+04

0.00E+00

1.26E+03

3.41E+03

0.00E+00

1.26E+03

341E+03

1.00E+02

1.26E+03
3.41E+03
5.95E+01

.26E+03
3.41E+03
2.28E+01

1.26E+03

3.41E+03

1.44E+04

1.26E+03
3.41E+03
3.32E+03

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

0.00E+00
2.46E+04
1.18E+04

3.96E+04
1.70E+04
2.78E+04

6.30E+03
3.94E+03
1.06E+04

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

9.84E+03 -

0.00E+00
0.00E+00

1.40E+06
7.21E+04
1.02E+06

7.74E+04
6.03E+03
1.88E+05

T e o T e g g O VUl

0.00E+00
0.00E+00
4.32E+05

1.58E+03
1.15E+04
3.14E+04

2.07E+03
1.48E+04
1.45E+04

0.00E+00

0.00E+00

0.00E+00

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

9.28E+05

5.97E+06_
*1.78E+05

1.06E+05
2.85E+05
1. 34E+04

3.24E+04
0.00E+00

© . 3.04E405

1.03E+05
1.35E+05

.0.00E+00

4.66E+04
5.90E+04
8.72E+03

0.00E+00

 0.00E+Q0
-0.00E+00

6.90E+04
0.00E+0Q0
0. 00E+00

8.64E+05

0.00E+00 .

1.40E+06

5.34E+04
-1.66E+04
3.50E+05

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

9.92E+07
4.62E+05

1.07E+05 .

0.00E+00
0.00E+00
3.44E+04

6.10E+06

1.24E+04
2.33E+04

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

0.00E+00 .

0.00E+00
5.42E+04

9.60E+06
1.70E+06
1.77E+06

7.22E+05
3.85E+05
1.50E+05

1.41E+04
1.53E+03
6.91E+04

7.82E+03
0.00E+00
0.00E+00

4.21E+03
6.58E+02
8.72E+03

0.00E+00
0.0CE+Q0
0.00E+00

7.74E+03.

5.83E+03
1.34E+05

5.05E+05
5.05E+05
9.36E+06

1.04E+05
1.10E+05
9.12E+05

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

1.08E+04
3.42E+03
1.26E+04

1.00E+04
1.58E+03
577E+03

5.94E+03
4 67E+02
1.57E+03

0.00E+00
1.05E+03
3.29E+03

1.97E+04
1.24E+04
4.58E+04

4.63E+06

- 3.14E+05

9.60E+05

" 3.02E+05
7.06E+04
1.50E+05

TE-126M
1-131
1-133

9.76E+03
2.52E+04
8.64E+03

4.67E+03
3.58E+04
1.48E+04

1.58E+03
2.05E+04
4.52E+03

3.44E+03
1.19E+07
2.15E+06

3.66E+04
6.13E+04
2.58E+04

1.16E+06
0.00E+00
0.00E+00

3.83E+05
6.28E+03
8.88E+03

3.73E+05
3.90E+04
4.78E+05

8.48E+05
1.46E+05
6.21E+05

7.28E+05
1.10E+05
4.28E+05

0.00E+00
0.00E+00

0.00E+00 .

2.87E+05
8.56E+04
2.22E+05

9.76E+04
1.20E+04
7.52E+04

1.04E+04
1.17E+04
8.40E+03

3.90E+04
1.99E+04
3.43E+06

4.90E+01
1.35E+04
1.43E+06

2.57E+03
1.53E+03
1.84E+05

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

1.67E+01
6.26E+03
B.48E+05

1.27E+06
3.62E+05
7.78E+06

2.18E+05
1.20E+05
8.16E+05

9.36E+03
5.27E+03

3.75E+03
6.10E+03

4.64E+02
3.65E+02

0.00E+00
0.00E+00

2.16E+03
3.56E+03

2.81E+05
2.21E+05

2.00E+05
1.73E+05
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TABLES31
Pathway Dose Factors, Ri

"AGE GROUP: ALL - PATHWAY: GROUND PLANE -

; ORGAN DOSE,
; FACTORS™
tNUCLIDE  |-= === n=nmmmmommea ,
v T.BODY SKIN !

H-3 .~ 0O00E+00 - 0.00E+00 .. .-
©1C-14  0.00E+00:  0.00E+00
CR-51  4.65E+406  5.50E+06 |

tMN-54  1.39E+09  1.62E+09 .
+ FE-55 0.00E+00- -0.00E+00
iFE-59  273E+08  .3.21E+08
* .. 1CO58 - 3.79E+08 - . 4.44E+08
T .1CO60 2.15E+10  2.53E+10°

- NI-63 0.00E+00  -0.00E+00

co 2 ZN-65 - - Ti4TE+08- .- B.59E+08
" -+ RB-86 8.97E+06 1.03E+07
LSR-89 . 2.16E+04 2.51E+04

' 'SR-90°  0.00E+00  0.00E+00 -'
1Y-91 1.07E+06  1.21E+06 '
'ZR-95 - 245E+08  2.84E+08. !

'NB-95  137E+08  161E+08 !
'RU-103  1.08E+08  1.26E+08 !
'RU-106  4.22E+08 = 5.06E+08- :

yAG-110M  3.44E+09 4.01E+09 | .
TE-1256M  1.55E+06  2.13E+06 ,
+ TE-127M  9.17E+04 1.08E+05 |

‘TE-120M  1.9BE+07  231E+07
11-131 1.72E+07  2.09E+07
133 _245E406  2.98E+06 |
,CS-134 - 6.86E+09  8.00E+09 !
'CS-136  1.51E+08 1.71E+08 |
,CS-137  1.03E+10 1.20E+10 |

'BA-140  2.06E+07  2.36E+07
ICE-141  1.37E+07 - 1.54E+07
'CE-144  6.96E+07  8.05E+07

'PR-143  0.00E+00  0.00E+00
IND-147  839E+06  1.01E+07

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

* m? - mrem/year per uCilsec.
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TABLE 5.4.1
Pathway Dose Factors Ri

- AGE GROUP: lNFANT PATHWAY GRASS- COW-MILK

NUCLIDE |- -~ -~ -~ -~ - -0 e L . e
BONE . LIVER  T.BODY __THYROID KIDNEY -~ LUNG = G-LLI

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+09 5.00E+08 5.00E+08 5.00E+08 5.00E+08 5.00E+08 5.00E+08

CR-51 0.00E+00 0.00E+00 1:61E+05 1.05E+05 2.30E+04 2.05E+05 4.70E+06
MN-54 = 0.00E+00 3.91E+07 -.8.85E+06 0.00E+00 8.65E+06 -0.00E+00 -1.43E+07
FE-55  1.35E+08 - 8.74E+07 2.34E+07 . 0.00E+00 0.00E+00 ' 4.27E+07. 1.11E+07 .
FE-59 2.25E+08- 3.93E+08 - 1.55E+08 0.00E+00° 0.00E+00 1.16E+08 -1:88E+08.
CO-58  O.00E+00 2.43E+07 6.06E+07 0.00E+00 0.00E+00 O0.00E+00 6.05E+07
CO-60  0.00E+00 8.83E+07 2.08E+08 -0.00E+00 - 0.00E+00 O0.00E+00 2.10E+08
NI-63 = 3.50E+10 .2.16E+09 .121E+09 : 0:00E+00 . 0.00E+00 - 0.00E+00. - 1.0BE+08

ZN-65 5.56E+09 1.91E+10 8.'[_9E+09 0.00E+00. ,9.24E+09 'Q.QOE+00".'1 S1E+10
RB-86 - 0.00E+00 2.23E+10 . 1.10E+10" 0 005+oo»_:.oooe+oo. 0.00E‘.+OO::_570E+08 U
SR-89 1.26E+10 - 0.00E+00 : - 3.62E+08 . 00".0. ,»;pg,_\.,.,_ i

SR-90 1.22E+11  0.00E+00 "3.10E+10°.-0.00E+00 0. 00E+00 . 0.00E+00 1 52E+09. .
Y-91 7.34E+04 0.00E+00 1.95E+03 . 0.00E+Q0 - 0.00E+00 ~ 0.00E+00 -* 5.26E+06 .
ZR-95 6.81E+03 1.66E+03 1.1BE+03 --0. 00E+00' St 79E+03. - 0 0QE+00 - 8.27E+05
NB-95 .5.04E405 2.45E+05 1.41 EfQS-“ 0.00EfOO -1, 75E+05 ' 0.00E+00" "2 07E+08
RU-103  8.68E+03 . 0.00E+00" 2.90E+03 .0.00E+00 - 1: :81E+04 0.00E+00- . 1.06E+05
RU-106 1.91E+05 * 0.00E+00 2.38E+04. 0. 00E+00. - 2:25E+05 0. .00E+00 /1. 45E+06:

- 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-127TM  4.22E+08 1.40E+08 §5.10E+07 1.22E+08 1.04E+09 0.00E+00 1.70E+08

TE-129M 5.58E+08 1.91E+08 8.59E+07 2.14E+08 1.39E+09 0.00E+00 3.33E+08
1-131 2.72E+09 3.21E+09 1.41E+09 1.05E+12 3.75E+09 0.00E+00 1.15£+08
1-133 3.63E+07 5.29E+07 1.55E+07 9.62E+09 6.22E+07 0.00E+00 B8.96E+06

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+09 4.75E+08 B8.85E+07
CS-137 5.15E+10 6.03E+10 4.27E+09 O0.00E+00 1.62E+10 6.55E+09 1.89E+08

BA-140 242E+08 2.42E+05 1.25E+07 O0.00E+00 5.75E+04 1.49E+05 5.94E+07
- CE-141 4.34E+04 2.65E+04 3.12E+03 0.00E+00 8.17E+03 0.00E+00 1.37E+07:
CE-144  233E+06 9.53E+05 1.30E+05 O0.00E+00 3.85E+05 0.00E+00 1.34E+08

PR-143 1.49E+03 - 5.56E+02 7.37E+01 0.00E+00 2.07E+02 0.00E+00 7.84E+05
ND-147 8.83E+02 9Q.07E+02 555E+01 O0.00E+00 3.50E+02 0.00E+00 5.75E+05




AGE GROUP: CH|LD

TABLE 5.4.2

Pathway Dose Factors, Ri

PATHWAY: GRASS-COW-MILK

CY-TM-170-300 .

Revision 1

Page 149 of 208 -

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

’ 0.00E+00

1.20E+09
0.00E+00

1.57E+03
2.39E+08
0.00E+00

1.57E+03
2.39E+08
1.02E+05

1.57E+03
2.39E+08
5.65E+04

1.57E+03
2.39E+08
1.54E+04

1.67E+03
2.39E+08
1.03E+05

1.57E+03
2.39E+08"
.5.40E+06

0.00E+00
1.12E+08
1.20E+08

2.10E+07
5.94E+07
1.95E+08

5.59E+06
1.84E+07
9.70E+07

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

5.89E+06
0.00E+00
0.00E+00

0.00E+00
3.36E+07
5.65E+07

1.76E+07
1.10E+07 .
2.03E+08

0.00E+00
0.00E+Q0
2.97E+10

1.21E+07
4.32E+07
1.59E+09

3.72E+07
1.27E+408
1.01E+09

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

0.00E+00

0.00E+00

0.00E+00

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

7.08E+07
2.38E+08
1.07E+08

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

4.14E+Q8
0.00E+0Q0

6.63E+09°

1 10E+10

‘8.78E+09

0.00E+00

6.86E+09
5.40E+09
1.89E+08

0.00E+00.

0.00E+00
0.00E+00

6.95E+09
0.00E+00
0.00E+00

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

1.94E+09
5.65E+08
2.57E+08

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

1.12E+11

. 3.91E+04

3.84E+03

0.00E+00
0.00E+00
8.43E+02

2.84E+10
1.05E+03
7.51E+02

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

0.00E+00
0.00E+00
1.21E+03

0.00E+00

0.00E+00
0.00E+00

1.51E+09
5.21E+06
8.80E+05

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

3.18E+05
4.29E+03
9.25E+04

1.24E+05
0.00E+00
0.00E+00

8.86E+04
1.65E+03
1.15E+04

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

1.16E+05
1.0BE+04

1.25E+05

0.00E+00

"0.00E+00

0.00E+00

2.20E+08
1.11E+05
1.44E+06

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

AG-110M
“TE-125M
TE-127TM

2.09E+08
7.39E+07
2.08E+08

1.41E+08
2.00E+07
5.61E+07

1.13E+08
9.85E+06
2.47E+07

0.00E+00
2.07E+07
4.98E+07

2.63E+08
0.00E+00
5.94E+08

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

1.68E+10
7.13E+07
1.69E+08 °

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

TE-129M
[-131
-133

2.72E+08
1.31E+09
1.72E+07

7.59E+07
1.31E+09
213E+07

4.226+07
7.46E+08
8. 05E+06

8.76E+07
4.34E+11
3.95E+09

7.98E+08
2.16E+09
3.55E+07

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

3.31E+08
1.17E+08
8.58E+06

P T T T T I . T T T Tty gy gy g S v U gy

2.27E+10
1.01E+09
3.23E+10

3.72E+10
2.79E+09
3.09E+10

7.85E+09
1.80E+09
4.56E+09

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

1.15E+10
1.49E+09
1.01E+10

4 14E+09
2.21E+08
3.62E+09

2.01E+08
9.80E+07
1.93E+08

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

1.18E+08
2.19E+04
1.63E+06

1.03E+05
1.09E+04
5.09E+05

6.86E+06
1.62E+03
8.67E+04

'0.00E+00

0.00E+00

0.00E+00 .

3.35E+04
4.79E+03
2.82E+05

6.14E+04
0.00E+00

0.00E+00

5.96E+07
1.36E+07
1.33E+08

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

7.18E402

4.45E+02

2.16E+02
3.61E+02

3.56E+01
2.79E+01

0.00E+00
0.00E+00

117E+02
1.98€6+02

0.00E+00

0.00E+00

7.75E+05
5.71E+05

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



TABLE 5.4.3

Pathway Dose Faqtors, Ri

AGE GROUP: TEEN ~ PATHWAY: GRASS-COW-MILK

CY-TM-170-300
~ Revision 1
Page.150 of 208

-0.00E+00

4 86E+08
0.00E+00

9.93E+02
9.73E+07
0.00E+00

9.93E+02

9.73E+07 -

4.99E+04

9.93E+02
9.73E+07
2.77E+04

9.93E+02
9.73E+07
1.09E+04

9.93E+02
9.73E+07
7.13E+04

9.93E+02
9.73E+07
8.39E+06

0.00E+00
4.46E+07
5.19E+07

1.40E+07
3.16E+07
1.21€+08

2.78E+06
7.37E+06
4.68E+07

‘0.00E+00

0.00E+00
0.0CE+00

4.19E+06
0.00E+00
0.00E+00

0.00E+00
2.01E+07

. 3.82E+07

2.88E+07
1.37E+07
2.86E+08

0.00E+00

- 0.00E+00

1.18E+10

7 94E+06
2.78E+07
8.36E+08

1.83E+07
6.27E+07
4.01E+08

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

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

0.00E+00

0.00E+00
0.00E+00

1.10E+08
3.62E+08
1.33E+08

2.11E+09
0.00E+00
2.68E+09

7.32E+09
4.73E+09
0.00E+00

3.42E+09
2.22E+09
7.67E+07

0.00E+00

. 0.00E+00
- 0.00E+00

4.69E+09
0.00E+00
0.00E+00

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

3.10E+09
7.00E+08
3.19E+08

6.62E+10
1.58E+04
1.65E+03

0.00E+00
0.00E+00
5.21E+02

1.63E+10
4.24E+02
3.58E+02

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

0.00E+00
0.00E+00
7.65E+02

0.00E+00
0.00E+00

'0.00E+00

1.86E+09
6.48E+06
1.20E+06

RU-103
RU-106

1.41E+05
1.81E+03
3.76E+04

7.82E+04
0.00E+00
0.00E+00

4.30E+04
7.75E+02
4.73E+03

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

7.58E+04
6.39E+03
7.24E+04

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

3.34E+08
1.51E+05 -

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

0.00E+Q0 -

9.64E+07

" 3.01E+07

8.45E+07

'1.10E+08
5.38E+08
7.08E+06

9.12E+07
1.08E+07
3.00E+07

4.09E+07
7.53E+08
1.20E+07

5.55E+07

4.02E+06
1.00E+07

1.74E+07
4.05E+08
3.66E+06

0.00E+00
8.40E+06
2.01E+07

3.56E+07
2.20E+11
1.68E+09

"1.74E+08
0.00E+00
" 3.42E+08

4.61E+08
1.30E+09
2.11E+407

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

0.00E+00
0.00E+00

2.56E+10
8.87E+07
2.11E+08

4.14E+08
1.49E+08
9.09E+06

9.83E+09
4.49E+08
1.34E+10

4.87E+07
8.89E+0Q3
6.59E+05

2.31E+10
1.77E+09
1.78E+10

597E+04
5.94E+03
2.73E+05

1.07E+10
1.19E+09
6.21E+09

3.14E+06 -

6.82E+02

‘3.54E+04

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

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

7.35E+09
9.63E+08
6.06E+09

2.02E+04
2.80E+03
1.63E+405

2.81E+09.

1.52E+08
2.36E+09

4.01E+04
0.00E+00

2.88E+08
1.42E+08
2.54E+08

7.51E+07
1.70E+07
1.66E+08

2.90E+02
1.81E+02

- 1.16E+02
1.97E+02

1.44E+01
1.18E+01

0.00E+00
0.00E+00

6.73E+01
1.16E+02

0.00E+00
0.00E+00

9.55E+05
7.12E+05



" TABLE 5.4.4

Pathway Dose Factors, Ri

- AGE GROUP: ADULT.

CY-TM-170-300
Revision 1
Page 151 of 208

PATHWAY: GRASS-COW—MILK

0.00E+00
2.63E+08

0.00E+00

7.62E+02
5.26E+07
0.00E+00

7.62E+02
5.26E+07
2.85E+04

7.62E+02
5.26E+07

1.70E+04

7.62E+02
5.26E+07
6.28E+03

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

7.62E+02
5.26E+07
7.17E+06

0.00E+00

© 2.61E+07
2.97E+07 -

8.40E+06
1.73E+07
6.97E+07

1.60E+06
4.04E+06
2.67E+07

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

2.50E+06 -

0.00E+00
0.00E+00

0.00E+00
9.66E+06
1.95E+07

2.5TE+07
9.93E+06
2.32E+08

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

0.00E+00
0.00E+00
6.72E+09

4.71E+06
1.64E+07
4.65E+08

- 1.05E+07

3.61E+07
2.25E+08

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

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

0.00E+00
0.00E+00

0.00E+00

9.54E+07
3.08E+08
9.71E+07

1.37E+09
0.C0E+00

1.45E+09

4.36E+09
2.59E+09
0.00E+00

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

0.00E+00
0.00E+00

- 0.00E+00 -

2.91E+09
0.00E+00
0. 00E+00

0.00E+00

0.00E+00
0. 00E+00

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

4.67E+10
8.57E+03
9.41E+02

0.00E+00"

0.00E+00
3.02E+02

-1.15E+10

2.29E+02
2.04E+02

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

0.00E+00 .

0.00E+00
4,.74E+02

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

1.35E+09
4.72E+06
9.57E+05

8.24E+04
1.02E+03
2.04E+04

4.58E+04
0.00E+00
0.00E+00

2.46E+04
4.38E+02

-2.58E+03

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

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

0.00E+00
0.00£+00
0.00E+00

2.78E+08
1.19E+05
1.32E+06

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

5.81E+07
1.63E+07
4.57E+07

5.38E+07
5.89E+06
1.63E+07

319E+07
2.18E+06
5.57E+06

0.00E+00
4.89E+06
1.17E+07

1.06E+08
6.61E+07
1.86E+08

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

2.19E+10
6.49E+07
1.53E+08

- TE-129M

-131
{-133

6.01E+07
2.96E+08
3.87E+06

2.24E+07

4,23E+08.

6.73E+06

9.51E+06
2.42E+08
2.05E+06

2.06E+07
1.39E+11
9.88E+08

2.51E+08
7.25E+08
1.17E+07

0.00E+00
0.00E+00

"0.00E+00

3.02E+08
1.12E+08
6.04E+06

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

5.64E+09
2.63E+08
7.37E+09

1.34E+10
1.04E+0%
1.01E+10

1.10E+10
7.48E+08
6.60E+09

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

4.34E+09
5.78E+08
3.42E+09

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

2.35E+08
1.18E+08
1.95E+08

2.69E+07
4.84E+03
3.57E+05

3.38E+04
3.27E+03
1.49E+05

1.76E+06
3.71E+02
1.92E+04

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

1.15E+04
1.52E+03
8.85E+04

"1.94E+04

0.00E+00
0.00E+C0

5.64E+07
1.25E+07
1.21E+08

1.57E+02
9.40E+01

6.32E+01
1.09E+02

7.81E+00
6.50E+00

0.00E+00
0.00E+00

3.65E+01
8.35E+01

0.00E+00
0.00£+00

6.90E+05
5.22E+05
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.TABLE 5.5.1
Pathway Dose Factors, R|

AGE GAROUP:' INFANT "PATHWAY: GRASS GOAT MILK

LIDE: |- = <= == - - = 2oz 2o o T e e
NUCLIOE |~ e~ E[YE_B____T.B_QPY___T!*YRO'D (KIDNEY " ""LUNG TGl

- H3 .. .0.00E+00 ' -4.86E+03 4 86E+03 4.86E+03 486E+03_» 486E+03 486E+03
:C-14 ~  2.34E+409 5.00E+08 5.00E+08 5.00E+08 '5.00E+08 : 500E+08~‘. ‘5.00E+08 . -

CR51  -0.00E+00 0.00E+00 194E+04 1.26E+04 276E+03 2.46E+04 " 5.64E+05 = - -

' MN-54  0.00E+00 4.68E+06 1.06E+06 0.00E+00 1.04E+06.° 0.00E+00.: 1.72E406 .. )i ©°
"FE-55 " 1.76E+06- 1.14E+06 3.03E+05 -0.00E+00 0.00E+00 - 5.55E+05 :1.44E+05. ‘-
FE-59 . 2092E+06 5.10E+06 2.01E+06 0.00E+00. 0.00E+00- 1.51E*06".. 244E406:%

CO-58  0:00E+00 2.91E+06 7.26E+06 0.00E+00 -0.00E+00 0.00E+00 . 7.25E+06 -

CO-60  0.00E+00 1.06E+07 2.50E+07 O0.00E+00 O0.00E+00 O0.00E+00° 2.52E+07 :
. NI63° - 4.19E+09 2.59E+08 146E+(08 0.00E+00 0.00E+00 - 0.0QE+00 - .129E+Q7 : - -
© ZN-65  6.67E+08 229E+09 .1.05E+09. 0.00E+00 1.11E+09 0.00E+00 1.93E+09 ~ °."

RB-86 . 0.00E+00 2.67E+09 .1.32E+09 0.00E+00 0.00E+00 0.00E+00" 6. 83E+07' S
-+..8R-89:  :2.66E+10- .0.00E+00 -7.59E+08 0.00E+00: 0.00E+00...0.00E+00--: 5:4 e

SR-90. - 2.55E411 “0.00E+00 6.50E+10 0.00E+00 0.00E+00 0.00E+00" 3.1953,09~ _
Y-91  8.80E+03 0.00E+00 2.34E+02 0.00E+00 0.00E+00 O0.00E+00 6.31E+05 -
ZR95  B.17E+02  1.99E+02 141E+02 0.00E+00 2.156+02 - 0.00E+00 9.91E+04. - -

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 O0.00E+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

AG-110M 4.63E+07 3.38£+07 2.24E+07 0.00E+00 4.84E+07 O0.00E+00 1.75E+09
TE-125M 1.81E+07 6.05E+06 2.45E+06 6.09E+06 O0.00E+00 0.00E+00 8.62E+06
TE-127M 5.06E+07 1.68E+07 6.12E+06 1.46E+07 1.24E+08 0.00E+00 .2.04E+07

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

TE-129M 6.69E+07 2.29E+07 1.03E+07 2.57E+07 1.67E+08 0.00E+00 3.99E+07
-131 3.27E+09 3.85E+09 1.69E+08 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 0.00E+00 1.07E+07

CS-134 1.09E+11  2.04E+11 2.06E+10 0.00E+00 5.26E+10 2.15E+10 5.55E+08
CS-136 594E+09 1.75E+10 6.52E+09 0.00E+00 6.96E+09 1.42E+09 2.65E+08
CSs-137 1.54E+11 1.81E+11 1.28E+10 0.00E+00 4.85E+10 1.96E+10 5.65E+08

BA-140 290E+07 2.90E+04 1.50E+06 0.00E+00 6.89E+03 1.7BE+04 7.13E+06
CE-141 5.21E+03 3.18E+03 3.74E+02 0.00E+00 9.79E+02 0.00E+00 1.64E+06
CE-144  2.79E+05 1.14E+05 1.56E+04 O0.00E+00 4.62E+04 0.00E+00 1.60E+07
PR-143 1.78E+02 6.66E+01 “8.83E+00 0.00E+00 2.48E+01 0.00E+00 9.40E+04
ND-147 1.06E+02 1.09E+02" 6.66E+00 0.00E+00 4.19E+01 O0.00E+00 6.89E+04



AGE GROUP: CHILD

TABLES52

Pathway Dose Factors, Ri

PATHWAY: GRASS-GOAT-MILK

CY-TM-170-300 .
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....................................................................

0.00E+00

. 1:20E+09

0.00E+00

3.20E+03

. 2.39E+08

0.00E+00

3.20E+03
2.39E+08
1.22E+04

_ 3:20E+03
2.39E+08
6.78E+03

2.39E+08
1.85E+03

3.20E+03

'3.20E+03 -

2.39E+08
1.24E+04

“3.20E+03
2.39E+08
6.48E+05

0.00E+00
1.45E+06

1.56E+06"

2.52E+06
7.71E+05

2.53E+06

(2.39E+05

6.71E+05 . 0.00E+00-
0.00E+00

0.00E+00

7.06E+05
.0.00E+00

1.26E+06 0.00E+00

0:00E+00 .

4.36E+05
7. 34E+05

2.11E+06
143E+05 ..
2.64E+06 - |

0.00E+00
0.00E+00
3.56E+09

4.96E+08
0.00E+00
1.39E+10

2.35E+11

4.69E+03. .

4.60E+02

1.46E+06
5.18E+06
1.91E+08

1 .32E+09
1.05E+09

©0.00E+00 -~

0. 00E+00'

0.00E+00

1.01E+02 -

4.46E+06

- 6.47E+08 . 0.

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

1.53E+07
121E408

0.00E+00

_-0. ooe+oof .8.33E+08 _
) *:0.00E+00

8.22E+08

3.97E+08

'0.00E+00 -

"0.00E+00 .

“"0.00E+00". 1 A45E+02

0.00E+00.

0. 00E+00 ;

{00E+00

B R L L e ]

_0.00E+00

'0.00E+00

0.00E+00 .

0. 00E+00 -.
0.00E+.00

0.00E+00: .

00E+0

0.00E+00 -
0.00E+Q0
-0.00E+00 -

8 49E+06
2: 87E+07
: 1'28E+07.

2 32E+08:
.B8.7TE+07.
2539 +0B5

:.3.1GE+09
6.24E+05 - . . -
-7 05E+05

'3.82E+04
5.14E+02
1.11E+04

1.49E+04"
- 0.00E+00 .

0:00E+00

, .'1 06E+04.

1.38E+03.-

"’0.00E%00" - 1.40E+04
0.00E+00.

. 0.00E+00 - "150E+04 -

1.98E+02

©1.29E+03

_omam'
0.00E+00" :

'0.00E+00

2 75Es07
“133E+04 -
1.73E+05"

"~ AG-110M

TE-125M
TE-127TM

2.51E+07
8.86E+06
2.50E+07

1.69E+07
2.40E+06
6.72E+06

1.35E+07
1.18E+06
2.96E+06

0.00E+00
2.49E+06 -
5.97E+06

3.15E+07
0.00E+00
7.12E+07

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

- 2.01E+09
8.55E+06
2.02E+07

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

3.26E+07
1.57E+09
2.06E+07

9.10E+06
1.57E+09
2.55E+07

9.56E407
2.58E+09
4.25E+07

5.06E+06
8.95E+08
9.66E+06

1.05E+07
5.21E+11
4.74E+09

0.00E+00°

0.00E+00
0.00E+00

3.97E+07
1.40E+08
1.03E+07

6.80E+10
3.04E+09
9.68E+10

1.12E+11
8.36E+09
9.26E+10

2.35E+10
5.41E+09
1.37E+10

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

3.46E+10
4 45E+09
3.02E+10

1.24E+10
6.64E+08
1.09E+10

6.01E+08
2.94E+08
5.80E+08

1.41E+07
2.63E+03
1.95E+05

1.24E+04
1.31E+03

6.11E+04

8.23E+05
1.95E+02
1.04E+04

4.02E+03
5.74E+02
3.38E+04

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

7.37E+03
0.00E+00
0.00E+00

7.15E+06
1.63E+06
1.59E+07

PR-143
ND'147.

8.61E+01
5.34E+01

" 2.59E+01

4.336+01

4.27E+00
3.356+00

0.00E+00
0.00E+00

1.40E+01
2.37E+01

0.00E+00
0.00E+00

9.29E+04
6.85E+04 ‘



"TABLE 5.5.3

Pathway Dose Factors, Ri

CY-TM-170-300 .
Revision 1
‘Page 154 of 208 -

_ AGE GROUP: TEEN  PATHWAY: GRASS-GOAT-MILK

0.00E+00
4.86E+08
0.00E+00

2.04E+03
9.72E+07
0.00E+00

2.04E+03
9.72E+07
5.99E+03

2.04E+03
9.72E+07
3.33E+03

-2.04E+03

9.72E+07
1.31E+03

2.04E+03
9.72E+07
8.55E+03

| 2.04E+03°
9.72E+07
1.01E+06

0.00E+00
5.79E+05
6.74E+05

1.68E+06 .

4.11E+05
1.57E+06

3.34E+05
9.58E+04
6.08E+05

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

5.02E+05
0.00E+00
0.00E+00

0.00E+00
2.61E+05
4. 96E+05

3.45E+06
1.78E+05
3.72E+06

0.00E+00
0.00E+00
1.42E+09

9.53E+05
3.34E+06
-1.00E+08

2.20E+06

7.52E+06 .

4.81E+07

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

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

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

1.31E+07
4.35E+07
1.60E+07

2.53E+08

0.00E+00

5.62E+09

'8.78E+08

5.67E+08
0.00E+00

4.10E+08
2.67E+08
1.61E+08

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

5.62E+08
0.00E+00
0.00E+00

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

3.72E+08
8.40E+07
 6.69E+08

1.39E+11
1.90E+03
1.98E+02

0.00E+00
0.00E+00
6.25E+01

3.43E+10
5.09E+01
4.30E+01

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

0.00E+00
0.00E+00
9.18E+01

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

3.90E+09
7.78E+05
1.44E+05

1.69E+04
2.17E+02
4. 50E+03

9.38E+03
0.00E+00
0.00E+00

5.16E+03
9.29E+01
5.68E+02

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

9.09E+03
7.66E+02 -

B8.69E+03

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

4.01E+07
1.82E+04
2.16E+05 -

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

1.16E+0Q7
3.61E+06
1.01E+07

1.08E+07
1.30E+06
3.59E+06

6.65E+06
4.82E+05
1.20E+06

0.00E+00
1.01E+06
2.41E+06

2.09E+07
0.00E+00
4. 11E+07

0.00E+00
0.00E+00
0.00E+Q0

3.07E+09
1.06E+07 -
2.52E+07

TE-129M
1-131°
1-133

1.32E+Q7
6.45E+08
8.49E+06

4 .90E+06
9.03e+08
1.44E+07

2.09E+06
4 85E+08
4.40E+06

4.26E+06
2.64E+11
2.01E+09

5.83E+07
1.56E+09
2.53E+07

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

4. 96E+0Q7
1.79E+08
1.09E+07

2.95E+10
1.35E+09

- 4.02E+10

6.93£+10
5.30E+09
5.34E+10

3.22E+10
3.56E+09
1.86E+10

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

2.20E+10
2.89E+09
1.82E+10

8.41E+09
4.55E+08
7.07E+09

'8.62E+08
4.27E+08
7.60E+08

5.84E+06
1.07E+03

7.90E+04

7.16E+03
7.12E+02
3.27E+04

3.76E+05
8.18E+01
4.25E+03

0.00E+00
0.00E+00

“0.00E+00

2.43E+03
3.35E+02
1.95E+04

4.81E+03
0.00E+00
0.00E+00

9.01E+06
2.04E+06
1.99E+07

3.48E+01
2.18E+01

1.39E+01
2.37E+01

1.73E+00
1.42E+00

0.00E+00
0.00E+00

8.08E+00
1.39E+01

0.00E+00"
0.00E+00

1.15E+05
8.54E+04



. CY-TM-170-300
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TABLE 5.5.4

Pathway Dose Factors, Ri

AGE GROUP: ADULT = PATHWAY: GRASS-GOAT-MILK

NUCLIDE |- == sazcmmmnno oot S e O T0 R R e

... _BONE _LIVER _TBODY ~THYROID KIDNEY _ LUNG __ GhLLI
H-3 0.00E+00 156E+03 1.56E+03 1.56E+03 1.56E+03 1.56E+03 1.56E+03 -
C-14 2.64E+08 5.27E+07 5.27E+07 5.27E+07 5.27E+07 5.27E+07 5.27E+07

CR-51.  0.00E+00 O0.00E+00 3.43E+03 205E+03 7.56E+02 4.55€+03 8.63E+05

MN-54. 0.00E+00 1.01E+06 1.93E+05 O0.00E+00 3.01E+05 0.00E+00 3.10E+06
FE-56 =~ 3.27TE+05 2.26E+05 65.26E+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

T T i T UGy susyuy sy gy oy gy S S P R

CO-58  0.00E+00 5.66E+05 1.27E+06 0.00E+00 0.00E+00 0.00E+Ob 1.15E+07
CO-60 0.00E+00 1.97E+06 4.35E+06 0.00E+00 0.00E+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

ZN-65 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 O.00E+00 6.14E+07
SR-89 -3.05E+09 0.00E+00 8.76E+Q7 -0.00E+00 0.00E+00 0.00E+00 4.89E+08

SR-90 9.84E+10 0.00E+00 ' 2.41E+10 0.00E+00 O0.00E+00 O0.00E+00 2.84E+09 ~ .
Y-91 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 O0.00E+00 1.15E+05

NB-95 9.92E+03 5.52E+03 297E+03 0.00E+00 5.45E+03 0.00E+00 3.35E+07
RU-103  1.22E+02 0.00E+00 5.27E+01 0.00E+00 4.67E+02 0.00E+00 1.43E+04 -
RU-106 " 2.45E+03 0.00E+00 3.10E+02 0.00E+00 4.73E+03 0.00E+00 1.59E+05

AG-110M 6.99E+06 6.47E+06 3.84E+06 ~ 0.00E+00 1.27E+07 0.00E+00 2.64E+09
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 2.23E+07 0.00E+00 1.84E+07

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

TE-129M 7.23E+06 2.70E+06 1.14E+06 2.48E+06 3.02E+07 0.00E+00 3.64E+07
I-131 3.56E+08 5.09E+08 292E+08 167E+11 8.73E+08 O0.00E+00 1.34E+08
1-133 4.65E+06 8.10E+06 247E+06 1.19E+09 1.41E+07 0.00E+00 7.28E+06

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+09 0.00E+00 1.74E+09° 2.38E+08 3.55E+08
CS$-137 2.22E+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 A4.47E+01 O0.00E+00 1.83E+02 0.00E+00 1.51E+06
CE-144  4.30E+04 1.80E+04 231E+03 0.00E+00 1.07E+04 O0.00E+00 1.45E+07

PR-143  1.90E+01 7.60E+00 9.40e-01 0.00E+00 4.39E+00 0.00E+00 8.30E+04
ND-147  1.13E+01 1.31E+01 7.82¢-01 0.00E+00 7.65E+00 0.00E+00 6.28E+04



TABLE 5.6.1

Pathway Dose Factors, Ri

./AGE GROUP: INFANT. PATHWAY: GRASS-COW-MEAT

CY-TM-170-300
Revision 1
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0.00E+00
0.00E+00

0.00E+00

0.00E+00

"0.00E+00

0.00E+00

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

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

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

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

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

0.00E+00

" 0.00E+00

0.00E+00

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

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

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

0.00E+00 -

0.00E+00
0.00E+00

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

0.00E+00
0.00E+00

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

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

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

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

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

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

0.00E+00

0.00E+00.
" 0.00E+00°

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

0.00E+00
0.00E+00

. 0.00E+00

. 0.00E+00

0.00E+00

0.00E+00.

0.00E+00
0.00E+00

.0.00E+00

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

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

-0.00E+00

0.00E+00
0.00E+00

0.00E+00

" 0.00E+00
-0.00E+00

0.00E+00
0.00E+00
0.00E+0Q0

0.00E+00
0.00E+00

'0.00E+00

0.00E+00

0.00E+00
0.00E+00

0.00E+00
|0.00E+00
0.00E+00 -

0.00E+00 .

0.00E+0D
0.00E+00

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

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

0.00E+Q0
0.00E+00
0.00E+00

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

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

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

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

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

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

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

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

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

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

0.00E+00

0.00E+00

0.00E+00

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

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

© TE-129M
1-131
1-133

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

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

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

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

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

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

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

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

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

0.00E+00 .

0.00E+00
0.00E+00

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

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

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

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

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

0.00E+00
0.00E+00

. 0.00E+00

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

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

0.00E+00

0.00E+00

0.00E+00
0.00E+00

0.00E+00
0.00E+00

0.00E+00
0.00E+00

0.00E+00
0.00E+00

0.00E+00
0.00E+00

0.00E+00
0.00E+00



'CY-TM-170-300
' Revnsmn 1
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'TABLE 5.6.2
Pathway Dose Factors, Ri

AGE GROUP CHILD - PATHWAY GRASS COow- MEAT

NUGLIDE |- - == - === we -oo o e 2 L o L e L A i s oo

.| _BONE - I_.I_V.F:F_Q____'_I‘_BOD_Y _THYROlD _KIDNEY__ "LUNG ~* -GLLLI.
CH:3 . 0.00E+00 234E+02 2.34E+02 2.34E+02 2.34E+02  234E+02 . 2.34E+02° . .
'C-14  3.84E+08 -7.67E+07 7.67E+07 7.67E+07 .7.67E+07 : .7.67E+07.. ‘7T.67E+07-. =~ =~ "

© ‘SR-89. -482E+08- 0.00E400" 1.3BE+07 0.00E+00. .0.00E+00 -5 0:00E+00 <1 B7EHO7..

-FE-55  A4.57E+08 2.43E+08 7.52E+07  0.00E+00  0.00E+00- -1.37E+08 " -4.49E+07:

CR-51 - 0.00E+00 '0.00E+00 8.78E+03 4.88£+03 1.33E+03. 8. 90E+03 "4:66E+05 -

MN-54  0.00E+00 -8.01E+06 2.13E+06 0.00E+00 2.25E+06 0._00E+00-.‘,':,-6.73E+.06 -

FE-59  3.77E+08 6.10E+08 . 3.04E+08 0.00E+00 -~ 0.00E+00 ~1.77E+08': -6.35E+08 .

CO-58 0.00E+00 1.64E+07 5.03E+07 0.00E+00. . 0.00E+00" O. 00E+00~ 9. 58E+07."' :
C0-60 -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 9.91E+08 0.00E+00 0. 00E+00 - 000E+00 1. 0SE+08 P

ZN-65  3.76E+08 1.00E+09 .6.22E+08 0.00E+00 6.31E+08 ooos+oo"~'1765+08f;
RB-86  0.00E+00 5.76E+08 3.54E+08 O0.00E+00 0.00E+00 O0.00E+00 " 3.71E+07 . "

"SR-80- - j1.04E+10 -0.00E+00 2.64E+09 0.00E+00 0.00E+00 O 00E+00 1.4OE+08
Y-81 1.80E+06 0.00E+00 4.82E+04 0.00E+00 0.00E+00 0.00E+00 2.40E+08 -
ZR95  2.66E+06 5.86E+05 5.21E+05 0.00E+00 8.38E+05 0.00E+00. 6.11E+08

NB-95 ~  3.10E+06 .1.21E+06 '8.63E+05 0.00E+00 1.13E+06 0.00E+00 . - 2:23E+09
RU-103 - - 1.55E+08 0.00E+00 5.96E+07 ~0.00E+00 3.90E+08 0.00E+00 - 4.01E+09
RU-106 '~ ~.4.44E+09 -0.00E+00 5.54E+08 0.00E+00 6.00E+09 0.00E+00 6.91E+10

AG-110M 8.39E+06 567E+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 0.00E+00 0.00E+00 5.49E+08
TE-127M 1.78E+09 4.78E+08 2.11E+08 4.25£+08 5.06E+09 0.00E+00 .1.44E+09

______________________________________________________________________________

TE-129M " 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 9.4B8E+06 5.52E+09 2.74E+07 O0.00E+00 1.48E+06
-133 5.72¢-01  7.08e-01 2.68e-01 ~ 1.31E+02 1.18E+00 0.00E+00 2.85e-01

Cs-134 9.23E408 1.51E+09 3.19E+08 O0.00E+00 4.69E+08 1.68E+08 B.16E+06
CS-136 1.63E+07 4.4B8E+07 2.90E+07 0.00E+00 2.39E+07 3.56E+06 1.57E+06
CS-137 1.33E+09 1.28E+09 1.89E+08 0.00E+00 4.16E+08 1.50E+08 8.00E+06

BA-140  4.42E+07 3.87E+04 2.58E+06 O.00E+00 1.26E+04 2.31E+04 2.24E+07
CE-141 222E+04 1.11E+04 1.65E+03 O0.00E+00 4.86E+03 0.00E+00 1.38E+07
CE-144  2.32E+06 7.26E+05 1.24E+05 O0.00E+00 4.02E+05 0.00E+00 1.8SE+08

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

PR-143  3.33E+04 1.00E+04 1.656+03 0.00E+00 5.42E+03 0.00E+00 3.60E+07
ND-147  1.17E+04 Q48E+03 7.34E+02 0.00E+00 5.20E+03 0.00E+00 1.50E+07




AGE GROUP: TEEN

TABLE 5.6.3

Pathway Dose Factors, Ri

CY-TM-170-300 .
Revision 1
Page 158 of 208

' PATHWAY: GRASS-COW-MEAT

BONE
H-3 0. 00E+00
C-14 .2.04E+08 .

. CR-51  0.00E+00

1.93E+02
4.08E+07

0.00E+00

1 .93E+02
4.08E+07
5.63E+03

1.93E+02

4.08E+07

3.13E+03

1.93E+02
4.08E+07
1.23E+03

1.93E+02
4.08E+07
'8.03E+03

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

MN-54 0.00E+00
FE-55 2.38E+08

FE-59 . 2.12E+08"

'7.00E+06

1.69E+08
4.95E+08

1.39E+06

.3.94E407
1.91E+08 .

0.00E+00
- 0.00E+00

0.00E+00

2.09E+06

"0.00E+00
© 0.00E+00

*0.00E+00
1,07E+08
' 1.56E+08

TA44E+07
7.31E+07. . .
AATE+09 - -

CO-58 0.00E+00
C0-60 0.00E+00

 NI-63 . 1.52E+10

1.40E+07 -

5.83E+07

- 1.07E+09

3.24E+07

1.31E+08

5. 15E+08 K

.0.00E+00 -
-0.00E+00
0.00E+00-

0.00E+00.
. 0.00E+00
0. 00E+OO !

0.00E+00
0.00E+00

‘0. 00E+00 '

1.94E+08
7:60E+08
“1.71E+08

ZN65  2.50E+08
RB-86  0.00E+00
SR-89  2.55E+08

SR-90  8.04E+09

Y-91 .9.64E+05

ZR-95 1.50E+06

8.685*’08
4.06E+08

0.00E+00 : -

"1.99E+09 -

0.00E+00
0.00E+00
4.73E+05

4. 05E+08

- 1.91E+08 -
7.29E+06..

2.56E+04
3.25E+05

"0.00E+00
0.00E+00 #.
"0.00E+00 °

0.00E+00
-0:00E+00 *

0.00E+0

-,.5._565+oa' :
o.'_ooe.+oq;-‘ .

‘0 00E+00 -

0.60E+00 .
6.95E+05.

0. 00E+00

2.26E+08 -
-0.00E+00 "
*0.00E+00

0" - 3.68E+08
" 6:00E+07

; ;.-035+o7~

3.01E+08 ... -
- 1.09E+09

NB-95 -1.79E+06

RU-103  8.56E+07 .

RU-106 - 2.36E+09

9.95E+05°
0.00E+00

0.00E+00

5.48E+405 -
3.66E+07
2.97E+08

'0.00E¥00°

0.00E+00

* 0.00E+00

'9.64E+05
3.02E+08
~'4.54E+09

“0.00E+00 _
0.00E+00" -

0.00E+00

.'4.2se+o_9' e
7.15E409 -
4:13E+11°

" AG-110M  5.06E+06

TE-125M  3.03E+08
TE-127TM  9.41E+08

4.78E+06
1.09E+08
3.34E+08

2.91E+06

4.05E+07 .

1.12E+08

0.00E+00 -

8.46E+07
2.24E+08

9.13E+06

0.00E+00
3.81E+09

0.00E+00

0.00E+00
0.00E+00

1:34E+09°
8.94E+08
2.35E+09

TE-129M 9.49E+08
I-131 8.93E+06
1-133 3.08e-01

3.52E+08
1.25E+07
5.22e-01

1.50E+08
6.72E+06
1.59e-01

3.06E+08
3.65E+09
7.29E+01

3.97E+09
2.15E+07
9.16e-01

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

3.56E+09
2.47E+06
3.95e-01

Cs-134 5.23E+08
CS-136 9.43E+06
CS-137 7.24E+08

1.23E+09
3.71E+07
9.63E+08

5.71E+08
2.49E+07
3.35E+08

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

3.91E+08
2.02E+07
3.28E+08

1.49E+08
3.18E+06
1.27E+08

1.83E+07
2.99E+06
1.37E+07

BA-140 2.39E+07

- CE-1#1 1.18E+04

CE-144 1.23E+06

2.93E+04
7.87E+03
5.08E+05

1.54E+06
9.05E+02
6.60E+04

- 0.00E+Q0

0.00E+00
0.00E+00

9.94E+03
371E+03
3.03E+05

1.97E+04
0.00E+00
0.00E+00

3.69E+07
2.25E+07
3.09E+08

PR-143 1.76E+04
ND-147 6.23E+03

7.03E+03
6.78E+03

B.76E+02
4.06E+02

0.00E+00
0.00E+00

4.08E+03
3.98E+03

0.00E+00
0.00E+00

5.79E+07
2.44E+07




'AGE GROUP: ADULT

TABLE 5.6.4

Pathway Dose Factors, Ri

PATHWAY: GRASS-COW-MEAT

CY-TM-170-300 .
Revision 1

~Page 159 of 208 -

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

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

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

0.00E+00
2.42E+08
0.00E+00

3.24E+02
4 83E+07
0.00E+Q0

3.24E+02
4.83E+07
7.04E+03

3.24E+02
4.83E+07
4.21E+03

.3.24E+02

4 83E+07
1.56E+03

3.24E+02
4.83E+07
9.35E+03

| 3.24E+02
4.83E+07
1.77E+06

0.00E+00
2.93E+08
2.66E+08

9.18E+06
2.03E+08
6.25E+08

1.75E+06
4.73E+07
2.39E+08

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

2.73E+06
0.00E+00
0.00E+00

0.00E+00
1.13E+08
1.75E+08

2.81E+07.
1.16E+08
2.08E+09

0.00E+00
0.00E+00
1.89E+10

1.82E+07
7.52E+07

1.31E+09

4.09E+07
1.66E+08
6.33E+08

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

0.00E+00
0.00E+00

0.00E+00

.0.00E+00

0.00E+00
0.00E+00

3.70E+08
1.41E+09
2.73E+08

3.56E+08

0.00E+00

3.02E+08

1.13E+08
4 87E+08
0.00E+00

5.12E+08
2.27E+08
8.66E+06

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

7.57E+08
0.00E+00
0.00E+00

0.00E+00
0.00E+00

0.00E+00 .

7.13E+08
9.59E+07
4.84E+07

1.24E+10
1.13E+06
1.87E+06

0.00E+00
0.00E+00
6.01E+05

3.05E+09
3.03E+04
4.07E+05

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

0.00E+00
0.00E+00
9.43E+05

0.00E+00
0.00E+00

0.00E+00

3.60E+08
6.24E+08
1.90E+09

2.30E+06
1.05E+08
2.80E+09

1.28E+06
0.00E+00
0.00E+00

6.87E+05
4.53E+07
3.54E+08

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

1.26E+06.

4.02E+08
541E+09

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

7.76E+09
1.23E+10
1.81E+11

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

6.68E+06
3.50E+08
1.12E+09

6.18E+06
1.30E+08
3.00E+08

3.67E+06
4.81E+07
1.36E+08

0.00E+00
1.08E+08
2.85E+08

1.22E+07
1.46E+09
4.53E+09

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

2.52E+09
1.43E+09
3.74E+09

TE-129M
131
{-133

1.13E+09
1.08E+07
3.68e-01

4.23E+08
1.54E+07
6.41e-01

1.79E+08

8.82E+06.

1.95e-01

3.89E+08
5.04E+09
9.42E+01

4.73E+09
2.64E+07
1.12E+00

0.00E+00
0.00E+00
0.00E+Q0

5.71E+09
4.06E+06
5.76e-01

6.58E+08
1.21E+07
8.72E+08

1.57E+089
4.78E+07
1.19E+09

1.28E+09
3.44E+07
7.82E+08

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

5.07E+08
2.66E+07
4.05E+08

1.68E+08
3.65E+06
1.356+08

'2.74E+07
5.43E+086
2.31 E+07

2.90E+07
1.41E+04
1.46E+06

3.64E+04
9.51E+03
6.10E+05

1.90E+06
1.08E+03
7.83E+04

0.00E+00
0.00E+00

* 0.00E+00

1.24E+04
4.42E+03
3.62E+05

2.08E+04
0.00E+00
0.00E+00

5.96E+07
3.64E+07
4.93E+08

2.09E+04
7.08E+03

8.40E+03
8.18E+03

1.04E+03
4.90E+02

0.00E+00
0.00E+00

4 85E+03
4.78E+03

0.00E+00
0.00E+00

T 9.4TE+07
3.93E+07

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



TABLE 5.7.1

Pathway Dose Faqtors, Ri

AGE GROUP: INFANT  PATHWAY: VEGETATION

 CY-TM-170-300
- Revision 1
Page. 160 of 208

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

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

0.00E+Q0
0.00E+00
0.00E+00

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

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

0.00E+00
0.00E+Q0
0.00E+00

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

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

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

0.00E+00
0.00E+00

'0.00E+00

-0.00E+00

0.00E+00
0.00E+00

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

0.00E+00
0.00E+0Q0
. 0.00E+00

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

" 0.00E+00
- 0.00E+00

0.00E+Q0

0.00E+00
0.00E+00

0.00E+QQ -

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

0.00E+00
0.00E+00

-0.00E+00

0.C0E+00
0.00E+00
0.00E+00

0.00E+00

0.00E+00
0.00E+00

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

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

0.00E+00
0.00E+00

-0.00E+00

0.00E+00
0.00E+00

0.00E+00 -

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

0.00E+00

- 0.00E+00
- 0.00E+00

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

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

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

0.0CE+00
0.00E+00
0.00E+00

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

- 0.00E+00

0.00E+00
0.00E+00

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

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

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

0.00E+00
0.00E+00°
0.00E+00

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

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

0.00E+00

0.00E+00
0.00E+00

0.00E+00
0.00E+00

.0.00E+00

0.00E+00

- 0.00E+00

0.00E+00

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

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

0.00E+00 "

0.00E+00
0.00E+Q0

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

0.00E+00
0.00E+00

0.00E+00

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

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

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

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

TE-129M
1-131
I-133

0.00E+00
0.00E+C0
0.00E+00

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

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

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

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

0.00E+0Q0 -

0.00E+00
0.00E+00

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

. 0.00E+00

0.00E+00
0.00E+00

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

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

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

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

0.00E+00 -

0.00E+00

‘0.00E+00

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

0.00E+00
0.00E+00

0.00E+00 -

0.00E+00

0.00E+00
0.00E+00

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

0.00E+00
0.00E+00

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

0.00E+00 .

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

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

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

0.00E+00
0.00E+00

0.00E+00
0.00E+00

0.00E+00
0.00E+00

0.00E+00
0.00E+00

0.00E+00
0.00E+00

0.00E+00
0.00E+00

0.00E+00
0.00E£+00
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0.00E+00
8.89E+08
0.00E+00

4.02E+03

"1.78E+08

0.00E+00

4.02E+03

1.78E+08

1.17€+05

4.02E+03
1.78E+08
6.49E+04

4.02E+03
1.78E+08
1.77E+04

4.02E+03

1.78E+08

1.18E+05

4.02E+03
1.78E+08
6.20E+06

0.00E+00

"~ 8.01E+08

3.98E+08

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

1.77E+08
1.32E+08
3.21E+08

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

1.86E+08
0.00E+00
0.00E+00

0.00E+00
2.40E+08
1.87E+08

5.58E+08
7.87E+07 -
6.71E+08

0.00E+00
0.00E+00
3.95E+10

6.44E+07
3.78E+08
2.11E+09

1.97E+08
1.12E+09
1.34E+09

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

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

0.00E+00

0.00E+00

0.00E+00

3.76E+08
2.10E+09
1.42E+08

8.12E+08
0.00E+00

© . 3.60E+10

2.16E+09
4.51E+08
0.00E+00

1.35E+09
2.77E+08
1.03E+09

0.00E+D0
0.00E+00

. 0.00E+00

1.36E+09
0.00E+00

*0.00E+00

0.00E+00

0.00E+00.
0.00E+00.

3.80E+08
2.90E+07
1.39E+09

1.24E+12
1.87E+07

3.86E+06 .

0.00E+00 -

0.00E+00
8.48E+05

3.15E+11
4 9SE+05
7.56E+05

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

0.00E+00
0.00E+00
1.21E+06

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

1.67E+10
2.49E+09
8.85E+08

* RU-103
RU-106

411E+05
1.53E+07
7.45E+08

1.60E+05
0.00E+00
0.00E+00

1.14E+05
5.90E+06
9.30E+07

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

1.50E+05

 3.86E+07

1.01E+09

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

2.96E+08
3.97E+08
1.16E+10

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

3.21E+07
3.51E+08
1.32E+09

2.17E+07
9.50E+07
3.56E+08

1.73E+07
4. 67E+07
1.67€+08

0.00E+00
9.84E+07
3.16E+08

4.04E+07
0.00E+00
3.77E+09

0.00E+00

0.00E+00
0.00E+00

2.58E+09
3.38E+08
1.07E+09

TE-129M
1-131
1-133

8.40E+08
1.43E+08
3.53E+06

2.35E+08
1.44E+08
4.37E+06

1.30E+08
8.18E+07
1.65E+06

2.71E+08
4.76E+10
8.12E+08

2.47E+09
2.36E+08

7.28E+06

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

1.02E+09
1.28E+07
1.76E+06

1.60E+10
8.28E+07
2.39E+10

2.63E+10
2.28E+08
2.29E+10

5.55E+09
1.47E+08
3.38E+09

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

8.15E+09
1.21E+08
7.46E+09

2.93E+09
1.81E+07
2.68E+09

1.42E+08
8.00E+06
1.43E+08

2.79E+08
6.57E+05
1.27E+08

-2.44E+05

3.28E+05
3.99E+07

1.63E+07
4.86E+04
6.79E+06

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

7.96E+04

1.44E+05

2.21E+07

1.46E+05
0.00E+00
0.00E+00

1.41E+08
4,09E+08
1.04E+10

1.45E+05
7.15E+04

4.36E+04
5.79E+04

7.21E+03
4.49E+03

0.00E+00
0.00E+00

2.36E+04
3.18E+04

0.00E+00
0.00E+00

1.57E+08
9.18E+07
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10.00E+00
3.69E+08
0.00E+00

- 2.59E+03

7.38E+07
0.00E+00

2.59E+03
7.38E407
6.16E+04

2.59E+03
7.38E+07
3.42E+04

2.59E+03
7.38E+07

1.35E+04.

2.59E+03 .,
+.7.38E+07.
8.79E+04

259E+403 - . .
‘7.38E407
1:03E+07 .

0.00E+00

" ..3.26E+08 -
1.80E+08

-4.54E+08
-2.31E+08

4.19E+08

'9.01E+07
~5.39E+07

1.62E+08

0.00E+Q0

0.00E+00

0.00E+00

1.36E+08
0.00E+00-
0.00E+00

" 0.00E+00:
1.47E+08
1.32E+08-

1.00E+08
9.91E+08" " -

9:32E+08 .

0.00E+00
0.00E+00
1.64 E+10

4.36E+07
2.49E+08
1. 13E+09

1.01E+08
5.60E+08

5.45E+08

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

0.00E+00
0.00E+00

0. 00E+00 -

0.00E+00-
0.00E+00 -
0-00E+00 -

6.01E+08 . - .
324E+09 ©
184E+08 : .

' 4.24E+08

0.00E+00

21.52E+10-.

0.00E+00

7 51E+11
7.84E+06
1.72E+06

1.47E+09

.2.73E+08
'0.00E+00°

-0.00E+00

0.00E+00

5.43E+05

.6.86E+08

1.28E+08

:4.34E+08

1.85E+11
2.10E+05
3.73E+05

0.00E+00

0.00E+00
0.00E+00:

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

9.42E+08
0.00E+00

0.00E+00.

0.00E+00
0.00E+00
7.98E+05

0.00E+00 "
0.00E+00°
~0:00E+00 .5

0.00E+00

0.00E+00

_6,2.3&08:;' S
4.04E407
1:80E#09. 7 '

241E+10.
3.22E+09 -
1.25E409- -

e it et Y S0 gy Ry gy iy g S g

1.92E+05

.- 6.82E+06
- .3.09E+08

-1.07E+05

0.00E+00C
0.00E+00

5.87E+04
2.92E+06

3.90E+07 .

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

1.03E+05
2.41E+07
5.97E+08

0.00E+00
‘0.00E+00
0.00E+00.

4:56E+08
5.70E+08
1.48E+10

1.52E+07
1.48E+08
5.52E+08

1.43E+07
5.34E+07
1.96E+08

8.72E+06
1.98E+07
6.56E+07

0.00E+00
4.14E+07
1.31E+08

2.74E+07
0.00E+00
2.24E+09

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

4.03E+09
4.37E+08
1.37E+09

TE-129M
1-131
1-133

3.61E+08
7.69E+07
1.94E+06

1.34E+08
1.08E+08
3.29E+06

§5.72E+07
5.78E+07
1.00E+06

1.17E+08
3.14E+10
4.59E+08

1.51E+09
1.85E+08
5.77E+06

0.00E+00

0.00E+00
0.00E+00

1.36E+09
2.13E+07
2.49E+06

7.10E+09
4.39E+07
1.01E+10

1.67E+10
1.73E+08
1.35E+10

- 7.75E+09
1.16E+08 '

4.69E+09

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

5.31E+09
941E+07
4.59E+09

2.03E+09
1.48E+07
1.78E+09

2.08E+08
1.38E+07
1.92E+08

BA-140
CE-141
CE-144

1.39E+08
2.83E+05
5.28E+07

1.71E+05
1.89E+05
2.18E+07

8.97E+06
2.17E+04
2.83E+06

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

5.78E+04
8.90E+04
1.30E+07

1.15E+05
0.00E+00
0.00E+00

2.15E+08
5.41E+08
1.33E+10

6.99E+04
3.62E+04

2.79E+04
3.94E+04

3.48E+03
2.36E+03

0.00E+00
0.00E+00

1.62E+04
2.31E+04

0.00E+00
0.00E+00

2.30E+08
1.42E+08
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TABLE 5.7.4
Pathway Dose Factors, Ri

AGE GROUP: ADULT PATHWAY: VEGETATlON

NUCLIDE |- —= = - -mmmno2m 2202 T Lo I TG Ly R PO e et
- ----_-__.39'1"_5__--E'_V.E.B_---T.‘%OD.Y.-_T_HYBO‘D- K'PNEY---_HJP‘_@ _____ SLLL
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  22BE+08 . 455E+07 4.55E+07 4.55E+07 4.55E+07 4.55E+07 4.55E+07

CR-51 0.00E+00 .0.00E+Q0 4.64E+04 2.77E+04 1.02E+04 6.15E+04 1.17E+07

MN-54 ~ 0.00E+00 3.13E+08 5.97E+07. ‘0.00E+00 9.31E+07 0.00E+00, ‘9.58E+08
FE-55  2.10E+08 1.45E+08 .3.38E+07 0.00E+00  0.00E+00 .B.08E+07- 8:31E+07 ..
FE-59 . 1.26E+08' 297E+08 1.14E+08 '0.00E+00 - 0.00E+00 ~ 8.29E+07 -9:89E+08

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

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, A49E+08 - 0 OOE+00 0.00E+00 -0.00E+00--.1.50E+08 " - RO

ZN-65  317E+08 1.01E+09. 4.56E+08 -0. 675E+08 . 0.00E+00. - 6.36E+08
RB-86 ~ 0.00E+00 2.19E+08 - +.02E+08- % 0,00E+00 - 0.00E+00° . 4.32E+07
SR-89  9.98E+09 - 0.00E+00.":2.86E+08.: '~o-:-ooE.-_~eoo~: 00040014160 E+09;

“0.00E+00 0.00E+00

SR-90  6.05E+11 0.00E+00 1.48E+11 - 0.00E+00 . 1.75E+10
Y-91 5.12E+06 0.00E+00 1.37E+05 - 0.00E+000.00E+00 'O.00E+00  2.82E+09. . - . :
ZR95  1ATE+08 3.TTE+05 255E+05 “0.00E+00 5.91E+05. " 0.00E+00 + 1.19E+09 .~

NB-95 142405 7.92E+04 4.26E+04 0.00E+00 .7.83E+04 .0.006+00 .4:81E+H08 " ..
. RU-103  4.77E+06 0.00E+00. 2.0B6E+06 0.00E+00. ‘.1.82E+07 0.00E+00 '5.57E+08 . .
RU-106 - 1.93E+08  0.00E+00 2.44E+07. 0.00E+Q0. 3.72E+08 0Q:00E+00 * 1:25E+1C -
AG-110M 1.05E+07 9.75E+06 5.79E+06 O0.00E+00 1.92E+07 ‘0.00E+00 3.98E+09
TE-125M 9.66E+07 3.50E+07 1.29E+07 2.90E+07 - 3.93E+08 0.00E+00- 3.86E+08
TE-127M  3.49E+08 1.25E+08 4.26E+07 8.93E+07 1.42E+09 0.00E+00 1.17E+09

- TE-129M  2.51E+08 0.37E+07 3.97E+07 8.63E+07 1.05E+09 0.00E+00 1.26E+09
1-131 B.0BE+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 0.00E+00 3.26E+06

CS-134  4.67E409 1.11E+10 9.08E+09 0.00E+00 3.59E+09 1.19E+09 1.94E+08
CS-136  4.28E+407 1.69E+08 1.22E+08 0.00E+Q0 9.41E+07 1.20E+07 1.92E+07
Cs-137 6.36E+08 8.70E+09 5.70E+09 O0.00E+00 2.95E+08 9.81E+08 1.68E+08

BA-140 1.28E+08 1.62E+05 847E+06 O0.00E+00 5.52E+04 9.29E+04 2.66E+08
CE-141 1.97€+05 1.33E+05 1.51E+04 0.00E+00 6.20E+04 0.00E+00 5.10E+08
CE-144  3.20E+07 1.38E+07 1.77E+06 O0.00E+00 8.16E+06 O. 00E+00 1.11E+10

PR—143 6.25E+04 2.51E+04 3.10E+03 0.00E+00 1.45E+04 O.00E+00 2.74E+08
ND-147  3.34E+04 3.85E+04 231E+03 0.00E+00 2.25E+04 0.00E+00 1.85E+08

P A2 I e T T g TR T Uiy U S
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6.0 TMI-1 GASEOUS WASTE TREATMENT SYSTEM

6.1

6.2

Description of the TMi-1 Gaseous Radwaste Treatment Svstem Lsee Figure 6.1)

6.1.1 Waste Gas System

a.

Operability

Reactor Building:

- Reactor Coolant Drain Tank (RCDT) header .

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)

Filtration and dllutlon prov:ded by the Station Ventilation
System.

Operability of the Gaseous Waste Treatment System is defined as thé ability to
remove gas from the vent header/tank gas spaces and store it under a hlgher
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 maxumum of

about 16.4 psia.
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FIGURE 6.1

' Waste Gas System

acoets | {acune] [ncaue
) maa Tana ana €

we6-vhe 10 vERTRATION
4 STACS BEtent #1283
i 180 S10060
et vora
wes.ve) .
ﬂ#u ‘ (l#u (%u
4 3 _waSYEgas wastEgas waASTE 8a8
sicayv 1ann ﬂu'. 1ane uuv. tans
‘ .




CY-TM-170-300
_ Revision 1
Page 166 of 208

7.0 EFFLUENT TOTAL DOSE ASSESSMENT

71

Total Dose Calculation

The annual (calendar year).dose or dose commitment to any member of the

. public, due to releases of radioactivity and to radiation from uranium fuel cycle
* sources shall be limited to less than or equal to 25 mrem to the total body or any

organ except the thyroid, which shall be limited to less than or.equal to 75 mrem.
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 liguid 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 Momtonng Program Reguurement
8.1.1  Controls . |
. )] accordance with the TMI 1 Tech. Specs: and TMI- 2 PDMS “Tech.

- Specs., the radiological environmental monitoring program shall be
-conducted as spec1f'ed in' Table 8. 1 ' M i

8.1.2  Applicability

At all times.
.8.1.3 . “Action -
Ca With the radrologlcal envrronmental momtonng program not

“being conducted as specified in Table 8.1, prepare and: submlt S

. tothe Commission in the Annual Radiological Envrronmental K
~ Operating Repoit, a description of the reasons for not”
" conducting the program as requnred and the plans for
- preventmg a recurrence. AP

b. - With the level of radloactlvnty as the result of plant effluents m
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 to be taken to reduce radioactive
effluents so that the potential annual dose to a member of the
public is less than the calendar year limits of ODCM Part |

~ Controls 2.2.1.2,2,2,2.2 and 2.2.2.3 and ODCM Part |i
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, thls report shall be
submitted if:

concentration (1) = concentration (2)

+ - . 210
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

The methodology and parameters used to estimate the potential annual dose to a member of the publlc shall .
be indicated in this report, '
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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 | Controis 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. This report is not
required if the measured level of radioactivity was not the
result of plant effluents; however, in such an event, the
condition shall be reported and described in the Annual

~ Radiological Environmental Operating Report.

c. With milk dr fresh leafy vegetatlon samplés unavailable from

one or more of the sample locations required by Table 8.1,
identify specific locations for obtaining replacement samples
and add them within 30 days to the Radlologlcal :
. Environmental Monltonng Program given.in the ODCM. - The
specific locations from which samples were unavailable may -
- then be deleted from the momtormg program. Pursuantto
_"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 mcludmg arevised -
. figure(s) and table for the. ODCM reﬂectlng the new locatlon(s):
_with supporting: mformat|on |dent|fy|ng the cause of: the ... .

* - unavaitability of samples and jostifying ‘the’ selec’non of thé A

new locatlon(s) for obtalmng samples

Bases

The radlolog|cal momtonng program requured by this control prowdes S
representative measurements of radiation and of radioactive materials in
those exposure pathways and for those radionuclides which lead to the .
highest potential radiation exposures of members of the general public
resulting from the station operation. This monitoring program

~ implements Section IV B.2 of Appendix | to 10CFR50 and thereby

supplements 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,
November 1979). Program changes may be initiated based on
operational experience.

Surveillance Requirements

“ The radiological environmental monitoring samples shall be collected

pursuant to Table 8.1, from the specific locations given in Tables 8.4
through 8.10 and Maps 8.1 through 8.3, and shall be analyzed pursuant
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ble 8.1 and the detection capabilities required
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8.2 Land Use Census
.8.2.1  Controls

In accordance wuth 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 ft%) producing broad leaf

- vegetation. .

 8.2.2  Applicability

~ Atall times.
'8.2.3  Action
a. With a Land Use Census |dent|fymg 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 IV, Section 2.0, identify the
new Iocatlon(s) in the next Annual Radioactive 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 at a location from which samples
are currently being obtained in accordance with Table 8.1, add
the new location(s) within 30 days to the Radiological
Environmental Monitoring Program given in the ODCM. The
sampling location(s), excluding the control station location, -
having the lowest calculated dose or dose commitment(s), via
the same exposure pathway, may be deleted from this _
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 including a revised
figure(s) and table(s) for the ODCM reflecting the new
location(s) with information supporting the change in sampling
locations.

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

Thns Control is provided to ensure that changes in the use of unrestncted
areas are identified and modifications to the monitoring program are

“made if required by the results of this census. The best information from
‘the door-to-door survey, aerial surveys, or consulting with local

agricultural authorities shall be used. This census satisfies the
requirements of Section IV.B.3 of Appendix | to 10 CFR 50. Restnctlng
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 vegetahon yield of
2 kg/square meter.

Survelllance Reguirements

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
Operatmg Report pursuant to ODCM, Part IV, Section 1.0.
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83 Interlaboratom Comgarison Program

831

833

834

A ~ The reqwrement for participation in an approved. Interlaboratory

835

~ as part of an Interlaboratory Comparison Program WhICh has been-
. - which are required by Table 8.1 shall be performed
s ,'8;3'2. ,f Aggllcabmty
_At all tlmes

' Actlon -

Controls

? ln accordance wuth the TMI-1 Tech. Specs and TMI-2. PDMS Tech

Specs., analyses shall be performed on radioactive materials supplied -

approved by the Commission (NRC). Only those samples and analyses :

B -

Wlth analysis not being performed as reqﬁnred above, réport the -

- corrective action taken to prevent a recurrence to the Cpmmussnon ln the RIS
-Annual Radiological Environmental Operatmg Report. : o

Bases

PR ...'.~,:<.‘_-, oot A el

Comparison Program is provided to ensure that independent checks on ..

-precision and accuracy of the measurements of radioactive material i |n

environmental sample matrices are performed as partof.a quality. - .
assurance program for environmental monitoring in order to demonstrate
that the resuits are reasonably valid for the purpose of Sectlon IV, B.2 of
Appendix | to 10 CFR 50.. ,

Surveillance Requirements

A summary of the Interlaboratory Comparison Program results shall be
included in the Annual Radiological Environmental Operating Report.
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Sample Collection and Analysis Requirements

Exposure Pathway
and/or Sample

“Number of Samples -
and
Sample Locations®

Sampllng and
Collectlon Frequency®

Type and Frequency
- of Analysis®

1. Airborne

Radioiodine and
Particulates .

Samples from 5 locations -

from Table 8.4.
Three of these s5amples A

Boundary, in different
seclors, of the highest
calculated annual average
ground level D/Q.

{ One of the samples should

be from the vicinity of. a.
community having the
highest calculated annual

average ground level D/Q. - I

And one sample shbu!d be .

from a control location 15 -
to 30 km distant in a less
prevalent wind direction. -

Continuous sampler operation
with sample collection weekly,
.or more frequently if requured
_1by dust Ioadmg '
should be-close to the Site .

| Radiciodine Canister:-

Analyze weekly for I-131.

-] Particulate Filter:"

Analyze for. gross beta

: radloactlvny following filter

change®. Perform- gamma
isotopic analysis® on
composite (by locatron)

e -sample quarterly
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Sample Collection and Analysis Requirements

Number of Samples

Exposure Pathway and _ Sampling and . Type and Fregniency
and/or Sample Sarple Locations® Collection Frequency of Analysis” -
2. Direct Radiation® | Samples from 40 locations |Sample Quarterly Analyze for gamma dose

from Table 8.5 (using either
2 dosimeters or at least 1
instrument for continuously
measuring and recording-
dose rate at each location).
Placed as follows:

An inner ring of stations,
one in each meteorological '
sector in the general area
of the site boundary;

An outer ring of stations,
one in each meteorological
sector in the 6 to 8 km from
the site; and the batance of
the stations to be placed in
special interest areas such
as population centers,
nearby residences,
schools, and in at least one
or two areas to serve as
contro! stations.

quarterly.
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. Sample Collection and Analysis Requirementé

Exposure Pathway
and/or Sample

Number of Samples
- and
Sample Locations®

Sampling and
Collection Frequency®

Type and Frequency
of-Analysis®

3. Waterborne

a. Surface’

b. Drinking

c. Sediment from
Shoreline

| samples from 2 locations

from Table 8.6.

s 1 sample from )
downstream (indicator)
" location - '

¢ 1 sample from upstream
{control) focation {or
location not influenced by
the station discharge)

Sam'ples from 2 locations
from Table 8.6.

» 1 sample at the location
of the nearest water
supply that could be

- affected by the statiol
discharge. -

‘| 1 sample from a control -

location.

Samples from 2 locations
(1 Control and 1 Indicator)
from Table 8.7.

Composite® sample over
1 monthly period.

Composite? sample over

1 monthly period.

Sample twice per year
(Spring and Fall)

Perform gamma isotopic -
analysis® monthly.

| Composite for tritium

analysis quarterly.

Perform gross beta and

| gamma isotopic analysis®

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

'| Perform gamma isotopic

analysis® on each sample.
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Sample Collection and Analysis Requirements

Exposure Pathway
* - andf/or Sample

Number of Samples
and
Sample Locations?

- Sampling and
Collection Frequency®

Type and Frequency
of Analysis®

.-#14. ngestion

a. Milk ’

b. Fish

Samples from 4 locations from

Table 8.8.

Samples should be from
milking animals in three .
locations within 5 km distance
having the highest dose

‘potential. If there are none,

then one sample from milking
animals in each of three areas
between 5 to 8 km distant
where doses are calculated to
be greater than 1 mrem per
year.

One sample from milking
animals at a -control focation 15
to 30 km distant in a less
prevalent wind direction.

Samples from 2 locations from
Table 8.9. :

-|» 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 bottom feeders and
1 sample of recreationally
important predators from an
area not influenced by the
station discharge.

Sample semimonthly when
animals are on pasture;
monthly at other times.

Sampl‘e twice per year
(Spring and Fall).

| Perform gamma isotopic

analysis® and 1-131
analysis on each sample..
Composite for Sr-90
analysis quarterly.

Perform gamma isotopic®
and Sr-90 analysis on
edible portions.
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Exposure Pathway

Number of Samples
© and

Samphng and

Type ‘and Frequency

and/or Sample’ Sample Locations® Collection- Frequeru --of Analysus
4. Ingestion } _ .
(contd) ..
¢. Food Sambles from 2 locations Sample at time of harvést-,' ' Perform gamma _
from Table 8.10 (when '

Products

available) .

» 1 sample of each principle’
class of food products at a
location in the immediate

_ vicinity of the statlon
{(indicator)’

« -1 sample of same species

-+ or group.from a location .

not influenced by the
station discharge.

Samples of three different
kinds of broad leaf vegetation
grown nearest each of two
different offsite locations of

" highest predicted annual

average ground level D/Q if
milking sampling is not
performed.

One sample of each of the
similar broad leaf vegetation
grown 15 to 30 km distant in
a less prevalent wind
direction if milk sampling is
not performed.

-isotopic®, and 1-131, .

analysis on edible:

e _portions: Sr-90° analysrs

Monthly during growmg
season .

‘on green leafy - .

vegetables or vegetauon
only

Perform gammia

-isotopic® I-131 analysis. -
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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, seasonal unavailability, .
malfunction of automatic sampling equipment and other Iegltlmate reasons. - All
deviations from the sampling schedule shall be explamed in the Annual Radiological
Environmental Operatmg Report

Frequency notauon weekly (7 days) semlmonthly (15 days) monthly (31 days) and
quarterly (92 days). All surveillance requirements shall be performed within the .. -
specified time interval with a maximum allowable extension not to exceed25% of the
surveillance interval. A total maximum combmed interval time for any 4 consecutlve
tests shall not exceed 3.25 times the specn" ed. collectlon or anaIyS|s mterval '

One or more instruments, such as a. pressunzed ion chamber for measunng and

recording dose rate contmuously, may be: used in. place of,\ OF:iN: addmon twmtegratlng W

dosimeters. For the purpose of this table .a thermolumlnescent dosnmeter (TLD)is
considered to be one phosphor; two or more phosphors ina packet are’ conSIdered as
two or more dosimeters. Fulm badges shall not be used as dosmeters for measunng
direct radlahon o o . : :
Airborne partlculate sample filters shall be. analyzed for gross beta radloactlwty 24 hours L
or more after sampling to allow for radon and thoron: daughter decay.- If.gross beta

© 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 identification and quantification of gamma-emitting
radionuclides that may be attributable to the effluents from the facility.

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

Composite sample aliquots shall be collected at time intervals that are short
(e.g., hourly) relative to the compositing period (e.g., monthly) in order to assure
obtaining a representative sample.
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TABLE 8.2

Reporting Levels for Radioactivity Concentrations in Environmental Samples

Airborne
Particulate .
Water . orgas Fish Milk Food Products

Analysis {(pCi/L) ipCi/ms) - {pCi/kg.wet) (pCilL) (pCi/kg, wet)
H-3 20,000® ' '
Mn-54 1000 . 30,000
Fe-59 400 10,000
Co-58 1000 30,000
Co-60 300 10,000
n65 1300 . : - 20,000
Sr-90 8 0.1 : 100 8 100
Zr-Nb-95 400
131 2 0.9 3 100
Cs-134 -30 10 1000 60 . 1000
Cs-137 50 20 2000 70 2000
Ba-La-140 200 ) : 300

@ For drinking water samples. This is 40 CFR Part 141 value.
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Detection Capabilities for Envirdnméntal Sample Anélysisa

Lower Limit of Detection (LLD)"

Airbprﬁe 4 '
| Particulate Fish : Food Sediment
. Water or Gas . {pCilkg, | Milk . Products (pCilkg,
Analysis (pCill) | (pCirm®) wet) | (pCilt) | (pCilkg.wet) dry)
Gross Beta 4 0.01
H-3 | -2000
Mri-54 15 130
Fe-59- 130 260
Co-58, 60 15 130
Zn-65 30 260
2r-95 30 4
“1Sr-90 2 0.01 10 2 10 .-
Nb-95 15
1131 19 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




a.A

CY-TM-170-300

Revision 1
Page 181 of 208
 TABLE 8.3 |

Detection Capabilities for Environmental Sample Analysis®

‘ Table Notatlon

This list does not mean that only these nuclides are to be consndered 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

o 'Enwronmental Operating Report.

" Required detection capabilities for thermolummescent dosumeters used for
) envuronmental measurements are given in Regulatory Gmde 4.13 (Rev. 1).

c 'The LLD is defined, for purposes: of these controls, as the smallest concentration of
- radioactive material in a sample that will yield a net count, above system background,

that will be detected with 95% probability with only 5% probability of falsely concluding

.+ that a blank observation represents a "real" signal.

Where:

w0 U =

'Fo"r"a particular measurement system (which may include radiochemical separation):

4.66 Sp
EeVe2224Y sexp(-rat)

" LLDisthe"a priori" lower limit of detection as defined above, as picocuries per unit
mass or volume. ' : :

sp is the standard deviation of the baokground 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 disi‘ntegrations per minute per picocurie,
Y is the fractional radiochemical yield (when applicable),

}» is 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.
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 TABLE 8.3 (Cont'd)

Detection Capabilities for Environm,ent-al Sample Analysi?.s,a -

) Table Notatlon

It should be recogmzed that the LLD is defined as an“a priori"” (before the fact) limit
representing the capability of a measurement system and not as an "a posteriori", (after’
the fact) limit for a particular measurement. Analyses shall be performed insucha °
manner that the stated LLDs will be achieved under routine. conditions.- ‘Occasionally”
background fluctuations, unavoidable small samples sizes, the presence of. mterfenng
nuclides, or other uncontrollable circumstances may render these LLDs unachievable. .. -
In such cases, the contributing factors shall be identifi ed and descnbed in: the Annual
Radlologlca| Envuronmental Operatlng Report : : ‘

d. - LD for dnnklng water
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TABLE 84 .
TMINS REMP Station. Locatlons-Alr Partlculate and Air lodine

Station Code Distance (mlles) o Azimuth (°) . o Map No,
E12 04 e | 2
F1-3 06 - 12 70
G2-1 o 14 .. o128 74
M2 a3 . 286 | '
A1 - 27 T 387
H3-1 S 220 180
Qs 134 T 309

TABLE 8. 5 RO :
TMINS REMP Statlon Locatlons-Dnrect Raduatlon (TLD)

Station Code Dnstance (mlles)

A4 03 . o B - L R -
B 0BT 25 e 0
B1-2 IR < H P e L IR R
C1-2 03 0 e0 L e e
D1-1 02 o T e 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 8 21
J1-3. 0.3 ' 189 . 22
K1-4 0.2 209 24
L1 0.1 236 | 26
M1-1 01 | 250 27
N1-3 : 01 274 28
P1-1 0.4 303 29
P1-2 0.1 292 30
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TABLE 8.5 (Cont'd)
TMINS REMP Station Locations-Direct Radiation (TLD)

Station Code Distance (miles) Azimuth () Map No.
Q1-2 0.2 o 321 31
R1-1 02 | © 335 32
C2-1 : 1.5 _ C 44 L 33
K2-1 1.2 - .200 ' 34
M2-1 .13 - 256 3
A3 27 . 357 4
H3-1 2.2 ' 160 5.
R3-1. 26 341 35
A5-1 . .44 o 3 20
B5-1 49 19 - 36
C5-1 . 4.7 43 : 37
E5-1 47 82 o 38
F5-1 47 109 39
G5-1 . 48 , 131 - 40
H5.-1 41 ‘ 158 . - 41
J5-1 4.9 o 181 ' 42
K5-1 4.9 202 43
L5-1 41 ' 228 a4
M5-1 4.3 249 45
N5-1 5.0 - 268 46
P5-1 5.0 284 o 47
Q5-1 : 5.0 317 48
R6-1 4.9 339 49
D6-1 5.2 66 - 50
E7-1 6.7 88 51
Q9-1 8.5 _ " 310 52
B10-1 9.2 21 : 53 .
G10-1 0.7 128 "6
G15-1 14.4 126 54
J15-1 12.6 183 7

Q156-1 : 13.4 309 - 8
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TABLE 8.6 |
. TMINS REMP Station Locations-Surface Water

Station Code - Distance (miles) Azimuth (°) v Map No.
J1-2 (R) [ 05 188 . 57
A3-2 (R) | 27 o386 | 59
Q-1(F)-- .~ 85 o 310 . 52
Q-1 (R) 85 310 B . . B2
G152(F) - 13.3 : 129 62
G18-3(F) . 187 . . 424 - - 63

F15-1 (R) - 126 V7. 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 05 . ) 359 | 67
G1-1 03 137 ' 68
K13 0.2 . 212 | 69
J2-1 14 179 58

J1-2 05 188 57
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 TABLE 8.8
TMINS REMP Station Locations-Milk

Stétion'Code -~ Distance (miles) Azimuth (°) - Map No.

D2-1 11 : 62 ” 72

- E2-2 1.1 ) 96 - 73

F4-1 . 32 104 6

e 14 . 126 74

L P 87 283 77

k13 144 205 = 78
TABLE 8.9

TMINS REMP Station Locations-Fish

Station Code ___ Station Location

|ND _ | Downstream of Station Discharge

‘BKG Upstream of Station Discharge |
TABLE 8.10

TMINS REMP Station Locations-Food Products

Station Code Distance (miles) Azimuth (°) - o Map No.
D1-3 05 65 79
E1-2 0.4 97 2
F1-1 0.5 117 80
H1-2 1.0 151 - . 60

B102 100 31 , 55
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MAP 8.1
~ THREE MILE ISLAND NUCLEAR STATION

LOCATIONS OF RADIOLOGICAL ENVIRONMENTAL MONITORING PRdGRAM o '
' .~ STATIONS WITHIN 1 MILE OF THE SITE '

SHELLEY
ISLAND _

e
-

|
I
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MAP 8.2
‘ THREE MILE ISLAND NUCLEAR STATION
LOCATIONS OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

STATIONS WITHIN 5 MILES OF THE SITE
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MAP 8.3
THREE MILE ISLAND NUCLEAR STATION |
LOCATIONS OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
STATIONS GREATER THAN 5 MILES FROM THE SITE

191.25° J 168.75°
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"PARTIV

Reportlng Requirements

1.0 TMIANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT ™

1.1 ~ Routine Radiological Environmental Operating Reports covering the operation of
the unit during the previous calendar year shall be submitted to the Commnssron
prior to May 1 of each year. - - :

1.2 The Annual Radiological Envnronmental Operatlng Reports shall mclude .
summaries, interpretations, and an analysis of trends of the results of the
radiological environmental monitoring activities for the repoft period, including a
comparison with pre-operational studies; with operatlonal controls as’ appropriate,

- and with previous environmental monitoring reports, and-an assessment of the
observed impacts of the plant operation on the environment. *The reports shall .
also include the results of Land Use Censuses requured by Part Ill Sectlon 8 2

13 The Annual Radlologlcal Enwronmental Operatmg Reports shail |nclude the
summarized tabulated results of: analysas of all radiological envuronmental 4
samples and env:ronmental radlatlon measurements requured&by Part llI e

Table 8.1 taken during the perlod pursuant to the locations specified in the ables S

and figures in this ODCM, as well as summarized and tabulated results 'of these .
analyses and measurements in a-format similar to'the table in the Radlologlcal
Assessment Branch Technical Position; Rewsmn 1, November:1979:/In the .
event that some individuali results aré not, available for inclusion W|th l:he report,. -
the report shall be submitted explalnlng the reasons‘for the: missing results. The
missing data shall be submitted as soon as pOSSlble ina supplementary report

14 The reports shall also include the followmg: A summary descnptlon 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 TMiI-1 and TMI-2; the results of licensee
participation in the Interlaboratory Comparison Program, required by Part I,
Section 8.3; discussion of all deviations from the sampling schedule of Part 11l
Table 8.1; discussion of ail the required analyses in which the LLD required by
-Part Ill, Table 8.3 was not achievable.

“A single submittal may be made for the station.
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2.0 - TMILANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

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 umt

2.1

22

2.3

24

25

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 Radioactive Efﬂuent Release
Reports to be submitted each year:

The Radioactive Effluent Release Reports shall include a summary of the
quantities of radioactive liquid and gaseous effluents and solid waste released.
from the unit as outlined in Reg. Guide 1.21, Rev. 1, with data summarized on a
quarterly basis 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. Container volume
b. Total curie quantity (specify whether determmed by measurement or
- estimate)
C. Principal radlonucludes (speC|fy whether determlned by measurement or
estimate)

D. Type of waste (e.g., spent resin, compacted dry waste, evaporator -
bottorns)

€. Type of shipment (e.g., Isa, type a, type b) and

f. ~ Solidification agent (e.g., cement)

The Radioactive Effluent Release Reports shall include a summary of uhplanned
releases from the site to unrestricted areas of radioactive materials in gaseous

- and liquid effluents made during the reporting period.

The Radioactive Effluent Release Reports shall include any changes made
during the reporting period to the PROCESS CONTROL PROGRAM (PCP) .
documents and to the OQFFSITE 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 1l Section 8.2




26

2.7

2.8

- 29

210
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The Radioactive Effluent Release ﬁeports shall include the mstrumentaﬁon not

returned to OPERABLE status within 30 days per ODCM Part | Controls 2.1.1b
and 2.1.2b, and ODCM Part Il Control 2. 1 2b.

The Radloactwe Effluent Release Report to be submitted shall |nclude an annual

summary of hourly meteorological data collected aver the previous year. This
annual summary may be either in the form of an hour-by-hour listing of wind

~ speed, wind direction, atmosphere stability, and precipitation (if measured) on

magnetic tape, or in the form of joint frequency distribution of wind speed wind

. direction, and atmospheric stability.

. The Radioactive Effluent Release Report shall include an assessment of the |
- radiation doses to MEMBERS OF THE PUBLIC due to the radioactive liquid and -

gaseous effluents released from the unit or station during the previous calendar
year. The meteorological conditions concurrent with the time of release of

- 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 wnth 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 Radioactive 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 190 "Environmental Radiation Protection

Standards for Nuclear Power Operation.” Acceptable methods for calculating the "
dose contributions from liquid and gaseous effluents are glven in Regulatory
Guide 1.109, Rev. 1
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PART \'"A REFERENCES
31 Radlologlcal Assessment Branch Technical Position, Revision 1, November 1979
32 Regulatory Guide 1.21; "Measuring, Evaluating, and Reporting Radioactivity in
. Solid Wastes and Releases of Radioactive Materials in' Liquid and Gaseous
_ Effluents from Light-Water-Cooled Nuclear Power Plants,” Revision 1, June 1974
3.3  TMI-1 Technical Specmcatlons attached to Facility Operatmg License No.
- DPR- 50 :
."3.4 Title 40, Code of Federal Regulations, "Protectlon of Envnronment"
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 :
3.6 Title 10, Code of Federal Regulations, "Energy”
‘Regulatory Guide 1.111, "Methods of Estimating Atmospheric Transport and
.. Dispersion of Gaseous Effluents in Routine Releases from Light-Water-Cooled
" Reactors,” Revision 1, JuIy 1977
- 3.8 Regulatory Guide 1.112, "Calculation of Releases of Radioactive Materials in
Gaseous and Liquid Effluents from Light-Water-Cooled Power Reactors "
Revision O-R, April 1976
39 . Regulatory Guide 1.113, “"Estimating Aquatic Dispersion of Effluents from

Accidental and Routine Reactor Releases for the Purpose of lmplementmg
Appendix I," Revision 1, April 1977



P. (mhalatron) k' (BR) DFA. ) ,' . o ‘ T "}(Eq A,'”- -

_ Where:
P, =

DFA =

L(Rev 1) or NUREG 0172. - L
Resolutlon of the umts yields: (ODCM Part iil Table 4 6)

" inhalation pathway, in mrem/yr per microcurie/m®. The dose factors are based on
_ the cntrcal mduvrdual organ for the child age group e s -

' conversron factor 1E6 pCl/mrcrocune ’ A : _
3 3700 m3fyr, breathmg rate for child (Reg. Gurde 1 109, Rev. 1 Table E 5)

. the maximum organ mhalatnon dose factor for the infant age group for the rth
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-APPENDIX A
-Page 1 of1

P. - Pathway Dose Rate Parameter

the pathway dose rate parameter for radnonucllde i, (other than noble gases) for the ' ;

adionuclide. (mRem/pCi). Values are taken from Table E- 10 Reg. Gurde 1 109

(mhalatlon) = 3.7E9 DFA, (mrem/yr per uC|Im3) - . (Eq A-2)

m NOTE] The latest NRC Guidance has deleted the requiremént 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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Ri - Inhalation Pathway Dose Factor _
=k (BR) (DFA.M) (mremlyr per mlcrocurre/m3) L - (Eq B-1)
Where _ o o |
k'= conversron factor 1E6 pCrlmlcrocune e

BR = breathing rate 1400, 3700, 8000, 8000 m*/yr for infant, child, teenager and adult
: age groups, respectively.” (Reg Gurde1 109 Rev 1, TableE 5) -

DFA;.0. = the rnhalatlon 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 DFA;4,0.: Values are taken’ from Tables E- 7 through
E-10, Reg. Guide 1.109 (Rev 1) or NUREG 0172 4

Resolutlons of the unlts yrelds

Ri= (1.4E9) (DFA;a,) infant (ODCM PartIIITabIe521) | T :
Ri= (3.7E9) (DFAiao) child (ODCM Part Il Table522) o -

Ri= (8.0EQ) (DFAl ao) teen and adult (ODCM Part 1} Tables 5 2 3 and 5 2 4)
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. Ri - Ground Plane Pathway Dose Factor
Ry= K€ k" (SF) (DFG) [(1-¢ M) - - | | R 1)

Where:
k' = conversion factor, 1E6 pCi/rﬁicrocurie
k" = conversion factor, 8760 hr/yr
M= 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 108 sec. (15 yrs), Reg Guide 1.109 (Rev. 1),
Appendix C ,

DFG;= the ground plane dose conversion factor for the i radionuclide (mrem/hr per
S pCi/m?). Values are taken from Table E-6, Reg. Guide 1.109 (Rev. 1), or

NUREG 0172. These values apply to all age groups.
SF = (.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 Unp) / (M + Al X (Fm) X (r) X (DFLyp0) X |
[(f X F)Yp) + ((Fp X f) € Hih)Ys) et - T (EqD-1)

Where:
| k' = conversion factor, 1E6 picocurie/micrchrie (pCi/puci)
Q.:I é. cow consumption rate, 50 kg/day.'(Reg. Guide 1.109, Rev.1)
-goat cbnsumption rate, 6 kg/day, (I§eg. Guide 1.109, Rev. 1, Table E-2)-

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

- Yp = agricultural productivity by’ unit area of pasture feed grass 0.7 kg/m?
: (NUREG-0133) A

Ys = agricultural productivity by unit area of stored feed, 2.0»kg/m2 (NUREG—01 33)
Fm = stable element transfer coefficient (Table E-1, Reg. Guide 1.109, Rev. 1)

r= _fractlon of deposited actnvnty retained in cow's feed grass, 0.2 for particulates, 1.0
- for radioiodine (Table E-15, Reg Guide 1. 109 Rev. 1)

DFL,.. = the ingestion dose factor for organ, o, and the ith radionuclide for each respective
age group, a (Tables E-11 to E-14, Reg. Guide 1.109, Rev. 1), or NUREG 0172.

A =  decay constant for the ith radlonuclade sec™

| Aw = decay constant for weathenng 5.73 X 107 sec’ (NUREG 0133) based ona 14
day half life

1= 1.73 x 10° sec, the transport time frbm pasture to cow to milk to receptor (Table
E-15, Reg. Guide 1.109, Rev. 1), or 2 days

th = 7.78 x 10° sec, the transport ﬁme 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 pésture
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The concentratnon of tritium in m|lk is based on the alrborne concentratlon rather than the
deposmon Therefore, R; is based on (X/Q).

R%a0 = K'K™ F Qe UapDFLy a0 (.75 [.5/H]) B - (EqD-2).
Whére: | . '
| : k' = 1E3 grams/kg ‘
= ;__H = 8 grarn_slma, absolute humidity of the atmosphere
.75 = fraction of the total feed grass masé fhat is water

.5 = ratio of the specific actnvnty of the feed grass water to the. atmospherlc water
- (NUREG-0133)

. ' D‘i_:il_t,a,., the ingestion dose factor for tritium and organ, o, for each respective age group,
e a(Tables E-11 to E-14, Reg. Guide 1. 109 Rev. 1), or NUREG 0172

A other parameters and values are as given above.

> m NGTE] Goat-milk pathway factor, R;, will be computed using the cow-milk

pathway factor equation. F, factor for goat-milk will be from Table E-2
Reg. Guide 1.109, Rev. 1.

Reference: ODCM Part Il Tables 5.4.1t0 5.4.4
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Rl - Cow-Meat Pathway Dose Factor .
Ri= K uo'sium/(mwnx(F.)x(r)x(DFLm)x R o
r«fprs)/vp) +«l-fpfs)e Mavgxett oo (EgE)

Where:

. k;= conversron factor 1E6 prcocune/mrcrocurre (pCr/ucr)

" Qp = cow consumptron rate, 50 kg/day, (Reg Gurde1 109 Rev 1)

UA,Q.— Receptors meat consumption rate; 0, 41, 65 110 kglyr for. mfant chrld teenager :
.- . and adult age groups respecttvely (Reg Guide 1. 109 Rev. 1) oo

Fy= the stable element transfer coeffi crents days/kg (Table E-1, Reg Gurde1 109
- Rev 1) ' . _ A

- .:.'.r = fractron of deposnted actrvrty retarned in cow's feed grass 0 2 for partrculates 1 0
B for radrorodrne (Table E 15, Reg. Guide 1.109, Rev 1)

' DFL,,, = the ingestion dose factor for organ, o, and the ith radionuclide for each respectrve . "
age group, a (Tables E-11 to E-14, Reg Guide 1.109, Rev 1), or NUREG 0172.

A= decay constant for the radionuclide i, sec

M = decay constant for weathering, 5.73 x 10”7 sec’ (NUREG 0133), based ona14
- day half life

tr= 1.73 x 10° sec, the transport time from pasture to receptor (NUREG-0133)
_th= 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 kg/m?
(NUREG- 0133)

Ys = agricultural productiv_ity by unit area of stored feed, 2.0 kg/m? (NUREG-0133)
f, = 1.0, the fraction of the year that the cow is on pasture |

fs = 1.0, the fraction of the cow feed that is pasture grass while the cow is on pasture .
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| . The concentratlon of tritium in meat is based on the airborne concentratnon rather than the
.deposmon Therefore R; is based on (X/Q): :

Rtao—k'k"'F,QFUAP(DFLtao)x(!?Sx(OSIH])' R (EQE-2)

Where .
All terms are as defined above and in Appen'di‘x D -l -

Reference: ODCM Part llf, Tables 5.6.1 tp'15._6.4
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‘Ri- Vegetatidn Pathway Dose Factor :
Ri= KX (Y (A + M)l X (DFLia0) X [(UA) fLe ML+ UsA fy e?ith] | (Eq F-1)

Where:
k'= 1E6 picoc'ur_ie/microcurier(pCi/uci)

U'a = the consumption rate of fresh leafy vegetation, 0, 26, 42, 64 kglyr for infant, child,
teenager, or adult age groups, respectively (Reg. Guide 1.109, Rev. 1) '

USs = the consumption rate of stored vegetation, 0, 520, 630, 520 kgfyr for_ihfant, child,
teenager, or adult age groups respectively (Reg. Guide 1.109, Rev. 1)

_f.= the fraction of the annual intake of fresh leafy vegetation grown locally, = 1.0
(NUREG-0133)

5 = 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, = the average time between harvest of stored Ieafy vegetation and its consumption, .
5.18 x 10° 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 1.1 09, Rev. 1)
All other parameters are as previously defined.

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

Riao = K'k™ [U"a fi + USa fg) (DFLys0) (.75 [.5/H]) e © - (EqF-2)
Where: _ |
All terms are as defined above and in Appendix D.

Reference: ODCM Part iil, Tables 5.7.1t0 5.7.4
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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 P, ** ' '
DFA; Each radionuclide 'E-9 Note 1
.BR 3700 m’/yr (child) E-5
***For Ri (Vegetation)***
r Each element type E-1
v, 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 }
f 1.0 5.3.1.5
t 8.6 E + 4 seconds E-15
U,® Each age group . E-5
fy. 0.76 6315
tn 5.18 E + 6 seconds E-15
H 8.0 grams/kg ' 5213
***For Ri (Inhalation)***
BR Each age group E-5
DFA, Each age group and nuclide E-7 thru E-10 Note 1
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. Parameters Used in Dose Factor Calculations
Origin of Value
Co - Tablein . Section of Site-
- Parameter Value R.G.1.109 | NUREG-0133 Specific
S *** For R, (Ground Plane) *** '
. SF 0.7 E-15
< “DFG;- | Each radionuclide. o E-6
"t |473E+8sec - DR 53.1.2
o | * For Ri (Grass/Animal/Meat) ***
. Qe(Cow) - | 50 kg/day ' E-3 ,
Qr.(Goat) . | 6 kg/day E-3 : ' . ~ Ref. Only
“Ugp - Each age ‘group E-5
Aw 573E-7sec’ | 5313
F¢(Both) .| Each element E-1
T Each element type : E-15
DFL; . | Each age group and nuclide A E-11 thru E-14 s Note 1
fo 1.0 . 53.1.3 Note 2
f, 1.0 ' A - - 53143 Note 2
Y, 0.7 kg/m® ‘ E-15
th 7.78 E +6 sec E-15
Ys 2.0 kg/m® E-15
1.73E + 6 sec E-15°
H 8.0 grams/kg : 5213
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APPENDIX A-F REFERENCES

" Parameters Used in Dose Factor Calculations -

(Page 3 of 4)

Parameter

" Value

- Origin of Value ™

Table in
R.G. 1.109

Section of ..

. Site-

‘I *** For R, (Grass/Cow/Milk) *** A

- NUREG-0133 |-

Specific v

'| 50 kg/day -

E-3

Each age group.

" EBE5 .

£

'5.73 E-7 sec'

/5313

Each elemgnt

E-1

'Each-elément type .

E-15

1 Each age group and nuclide

E-11 thru E-14-

3 E‘.15.,'; URN PR TR ST-] IR TR ) £

‘7.78 E + 6 sec

E-15

2.0 kg/im?

£-15

173E+5sec

E-15

1 1.0

53.1.3

1.0

53.1.3

8.0 grams/kg

5213
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NOTES

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 hlghest dose factor for
that nuclide and age group in the referenced table. - A

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