
AmerGen.  
AmerGen Energy Company, LLC Telephone: 717-944-7621 An Exelon/British Energy Company 

Three Mile Island Unit I 

Route 441 South, P.O. Box 480 

Middletown, PA 17057 

April 23, 2001 
5928-01-20113 

U. S. Nuclear Regulatory Commission 

Washington, DC 20555 

Attn: Document Control Desk 

Dear Sir or Madam: 

SUBJECT: THREE MILE ISLAND NUCLEAR STATION UNIT 1 AND UNIT 2 

OPERATING LICENSE NO. DPR-50 AND POSSESSION ONLY LICENSE NO. DPR 73 

DOCKET NOS. 50-289 AND 50-320 
COMBINED 2000 ANNUAL RADIOACTIVE EFFLUENT RELEASES REPORT 

The Annual Radioactive Effluent Releases Report required by TMI-1 Technical Specification 

6.9.4.1, TMI-2 Technical Specifications 6.8.1.2, and 6.12, and the Off-Site Dose Calculation 

Manual Part 4, Section 2.1 is enclosed.  

Attachment 1 contains a summary of the quantities of radioactive liquid and gaseous effluents and 

solid waste released from the site as outlined in Reg. Guide 1.21, Rev. 1, with data summarized on 

a quarterly basis following the format of Appendix B thereof.  

Attachment 2 contains information for each type of solid waste shipped offsite during the report 

period including the container volume, total curie quantity (specified as determined by 

measurement or estimate), principal radionuclides (specified as determined by measurement or 

estimate), type of waste, type of shipment and solidification agent(s).  

Attachment 3 includes a summary of unplanned releases from the site to unrestricted areas of 

radioactive materials in gaseous and liquid effluents made during the reporting period.  

Attachment 4 describes any changes made during 2000 to the Process Control Program (PCP) 

documents or to the Offsite Dose Calculation Manual (ODCM) and a listing of new locations for 

dose calculations and/or environmental monitoring identified by the land use census pursuant to 

Part 3, Section 8.2 of the ODCM.  

Attachment 5 reports all instrumentation not returned to operable status within 30 days per the TMI 

ODCM Part 1, Sections 2.1.1 .b and 2.1.2.b and Part 2, Section 2.1.2.b.  

Attachment 6 is an annual summary of hourly meteorological data collected for 2000 in the form of 

joint frequency distribution of wind speed, wind direction and atmospheric stability.  
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Attachment 7 is an assessment of the radiation doses due to the radioactive liquid and gaseous 

effluents released from the respective unit during 2000.  

Attachment 8 is an assessment of the radiation doses from the radioactive liquid and gaseous effluents 

to members of the public due to their activities inside the site boundary during 2000.  

Attachment 9 is an assessment of the radiation doses to the likely most exposed real individual from 

reactor releases and other nearby uranium fuel cycle sources including doses from primary effluent 

pathways and direct radiation for 2000. This assessment shows conformance with 40 CFR 190 

"Environmental Radiation Protection Standards for Nuclear Power Operation." 

Attachment 10 is a summation of deviations from the sampling and analysis regime specified in the 

ODCM for TMI-1 and TMI-2. There were no deviations from the sampling and analysis regime 

specified in the ODCM for TMI-1 or TMI-2 during 2000.  

Enclosure 1 is a copy of the TMI Offsite Dose Calculation Manual (ODCM), revision 20, which was 

current as of December 31, 2000. There was one revision made to the ODCM during 2000. Revision 

20 was issued on November 8, 2000.  

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

revision 20.  

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

concerning this report.  

Sincerely, 

George H. GellIch 
Plant Manager 

GHG/awm 

Attachments/Enclosures 

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



Attachment 1 
2000 Annual Radioactive Effluent Releases Report for TMI 
5928-01-20113 

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



TABLE 1A 
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT 

GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES 
TMI-1

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

A. FISSION AND ACTIVATION GASES

1. TOTAL RELEASE Ci 5.E-01 3.E-01 l.E-01 2.E-01 25% 

2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 6.E-02 4.E-02 2.E-02 2.E-02 

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

B. IODINES 

1. TOTAL IODINE 1-131 Ci 7.E-07 7.E-07 2.E-04 7.E-07 25% 

2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 8.E-08 9.E-08 2.E-05 9.E-08 

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

C. PARTICULATES 

1. PARTICULATES WITH HALF-LIVES > 8 DAYS Ci 4E-09 <1.E-04 1.E-07 <1.E-04 25%77 

2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 5.E-10 NA 1.E-08 NA 
3. PERCENT OF TECH SPEC LIMIT % ..  

4. GROSS ALPHA RADIOACTIVITY Ci <1.E-11 <1.E-11 2.E-08 <1.E-11 

D. TRITIUM 

1. TOTAL RELEASE Ci 9.E+00 1.E+01 2.E+01 1.E+01 25%

2. AVERAGE RELEASE RATE FOR PERIOD 

3. PERCENT OF TECH SPEC LIMIT

uCi/sec 1.E+O0
* 

I
2.E+00 2.L+UU 1�

* % ODCM LIMITS: LISTED ON DOSE SUMMARY TABLE 

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

%
I
I I

2.E+00



TABLE 1C 
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT (2000) 

GASEOUS EFFLUENTS -GROUND LEVEL RELEASES 
TMI-1

I CONTINUOUS BATCH CONTINUOUS
- I 

BA I

INUCLIDES RELEASED I UNIT QUARTERT1 FQUARTER2 QUARTER 1 QUARTER2 IQUARTER3 OQUARTER4 1QUARTER3 QUARTER 4 

1. FISSION GASES 

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

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

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

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

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

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

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

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

XE 138 Ci <3E-07 <3E-07 <3E-07 <3E-07 <3E-07 <3E-07 <3E-07 <3E-07 

TOTAL FOR PERIOD Ci NA NA 5E-01 3E-01 NA NA 1E-01 2E-01 

2. IODINES 

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

I 133 Ci 8E-06 9E-06 2E-08 6E-09 1E-05 6E-06 <1E-08 <1E-08 

ITOTAL FOR PERIOD I Ci I 9E-06 I 9E-06 I 4E-08 I 1E-08 I 2E-04 I 7E-06 NA NA 

3. PARTICULATES 

CS 134 Ci <1E-11 <1E-1I <1E-08 <1E-08 <1E-11 <IE-11 <1E-08 <1E-08 

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

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

BATCH



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

TMI-1

I I 2000 2000 2000 2000 EST. TOTAL UNITS 1STQUARTER 2ND QUARTER 13RD QUARTER 1 4TH QUARTER ERROR %

A. FISSION AND ACTIVATION PRODUCTS

1. TOTAL RELEASES (NOT INCLUDING TRITIUM, GASES, ALPHA) Ci 7E-04 1E-04 2E-04 4E-06 25%1 

2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCi/ml 1E-10 3E-11 3E-11 8E-13 

3. PERCENT OF APPLICABLE LIMIT % ....  

B. TRITIUM 

1. TOTAL RELEASE Ci 8E-01 2E-01 4E+01 2E+02 25%1 

2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCi/ml 2E-07 4E-08 7E-06 4E-05 

3. PERCENT OF APPLICABLE LIMIT %* * * * 

C. DISSOLVED AND ENTRAINED GASES 

1. TOTAL RELEASE Ci <1E-04 <1E-04 <1E-04 <1E-04 25%1 

2. AVERAGE DILUTED CONCENTRATION DURING PERIOD uCi/ml NA NA NA NA 

3. PERCENT OF APPLICABLE LIMIT %* * * * 

D. GROSS ALPHA ACTIVITY 

11. TOTAL RELEASE Ci <1E-07 <1 E-07 <1 E-07 <1E-07 25%1 

IE. VOLUME OF WASTE RELEASED (PRIOR TO DILUTION) liters 9E+06 7E+06 8E+06 r 9E+06 I 10%1 

IF. VOLUME OF DILUTION WATER USED liters 5E+09 5E+09 6E+09 T 6E+09 102%1

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



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

LIQUID EFFLUENTS 
TMI-1

CONTINUOUS BATCH CONTINUOUS BATCH

NUCLIDES RELEASED UNIT QUARTER 1 QUARTER 2 QUARTER 1 QUARTER 2 QUARTER 3 QUARTER 4 QUARTER 3 QUARTER 4 

CR 51 Ci <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 

MN 54 Ci <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 

FE 59 Ci <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 

CO 58 Ci <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 

CO 60 Ci <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 

ZN 65 Ci <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 

SR 89 Ci <5E-08 <5E-08 <5E-08 <5E-08 <5E-08 <5E-08 <5E-08 <5E-08 

SR 90 Ci <5E-08 2E-07 <5E-08 <5E-08 3E-07 6E-07 <5E-08 1 E-06 

ZR 95 Ci <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 

NB 95 Ci <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 

MO 99 Ci <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 

TC 99M Ci <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 

I 131 Ci <1E-06 <1E-06 <1E-06 <1E-06 <1E-06 <1E-06 <1E-06 <1E-06 

CS 134 Ci <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 

CS 137 Ci 7E-04 1 E-04 <5E-07 <5E-07 2E-04 1 E-07 3E-05 2E-06 

BA 140 Ci <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 

LA 140 Ci <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 

CE 141 Ci <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 <5E-07 

TOTAL FOR PERIOD Ci 7E-04 1E-04 NA NA 2E-04 7E-07 3E-05 4E-06 

XE 133 Ci <1E-04 <1E-04 <1 E-04 <1E-04 <1E-04 <1E-04 <1E-04 <1E-04

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



SUPPLEMENTAL INFORMATION 

FACILITY: TMI UNIT 1 LICENSE: DPR 50-289

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

A. FISSION AND ACTIVATION GASES: 
B. IODINES: 
C. PARTICULATES, HALF-LIVES > 8 DAYS: 
D. LIQUID EFFLUENTS: 

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

PROVIDE THE MAXIMUM EFFLUENT CONCENTRATIONS USED IN DETERMINING ALLOWABLE RELEASE 

RATES OR CONCENTRATIONS.  

A. FISSION AND ACTIVATION GASES: 
B. IODINES: 
C. PARTICULATES, HALF-LIVES > 8 DAYS: 
D. LIQUID EFFLUENTS: 

3. AVERAGE ENERGY 

PROVIDE THE AVERAGE ENERGY (E-BAR) OF THE RADIONUCLIDE 

MIXTURE IN RELEASES OF FISSION AND ACTIVATION GASES, IF APPLICABLE 

E-BAR BETA = 3.17E-01 

E-BAR GAMMA = 5.64E-01 

E-BAR BETA AND GAMMA = 8.81E-01 

4. MEASUREMENTS AND APPROXIMATIONS OF TOTAL RADIOACTIVITY 

PROVIDE THE METHODS USED TO MEASURE OR APPROXIMATE THE TOTAL RADIOACTIVITY 

IN EFFLUENTS AND THE METHODS USED TO DETERMINE RADIONUCLIDE COMPOSITION: 

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

B. IODINES: HPGE SPECTROMETRY 

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

D. LIQUID EFFLUENTS: HPGE SPECTROMETRY, LIQUID SCINTILLATION 

5. BATCH RELEASES 

PROVIDE THE FOLLOWING INFORMATION RELATING TO BATCH RELEASES OF 

RADIOACTIVITY MATERIALS IN LIQUID AND GASEOUS EFFLUENTS.  

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

1. NUMBER OF BATCH RELEASES: 0 0 22 7 

2. TOTAL TIME PERIOD FOR BATCH RELEASES: 0 0 6095 5017 

3. MAXIMUM TIME PERIOD FOR A BATCH RELEASE: 0 0 350 925 

4. AVERAGE TIME PERIOD FOR BATCH RELEASES: 0 0 277 717 

5. MINIMUM TIME PERIOD FOR A BATCH RELEASE: NA NA 190 565 

6. AVERAGE STREAM FLOW DURING PERIODS OF RELEASE 

OF EFFLUENT INTO A FLOWING STREAM: (CFM) I 4E+061 3E+061 7E+05 1E+06 

B. GASEOUS (ALL TIMES IN MINUTES) 

1. NUMBER OF BATCH RELEASES: 9 2 5 6 

2. TOTAL TIME PERIOD FOR BATCH RELEASES: 144247 799 53230 84327 

3. MAXIMUM TIME PERIOD FOR A BATCH RELEASE: 50400 790 40100 40300 

4. AVERAGE TIME PERIOD FOR BATCH RELEASES: 16027 400 10646 14055 

5. MINIMUM TIME PERIOD FOR A BATCH RELEASE: 2 9 730 710 

6. ABNORMAL RELEASES 

A. LIQUID 

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

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

B. GASEOUS 

1. TNUMBER OF RELEASES: -0- -0- -0- -0

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



TABLE IA 
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT 

GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES 
TMI-2

I 2000 2000 2000 j 2000 EST. TOTAL 
UNITS 1ST QUARTER 2ND QUARTER 3RD QUARTER 4TH QUARTER ERROR %

A. FISSION AND ACTIVATION GASES

B. IODINES NOT APPLICABLE FOR TMI-2

C. PARTICULATES

D. TRITIUM

1. TOTAL RELEASE 

2. AVERAGE RELEASE RATE FOR PERIOD 

3. PERCENT OF TECH SPEC LIMIT

Ci 2.27E-01 1.01E-01 6.15E-01 7.42E-U1 2�'Y/o

I -� I I .�--�- I I YjSJ�-U2uCi/sec 2.88E-02 1.29E-02
I �. I - ..- I uo

1# BATCH RELEASES 1 0 0 0 0

* % ODCM LIMITS: LISTED ON DOSE SUMMARY TABLE 

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

TI
I 25% 1

I

%

7.73E-02

7.42E-01

9.3.3E-02Y



TABLE 1C 
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT 

GASEOUS EFFLUENTS-GROUND LEVEL RELEASES 
TMI-2 2000

CONTINUOUS MODE BATCH MODE CONTINUOUS MODE BATCH MODE 

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

1. FISSION GASES 

KRYPTON-85 Ci <8.E-6 <8.E-6 <8.E-6 <8.E-6 <8.E-6 <8.E-6 <8.E-6 <8.E-6 

KRYPTON-85M Ci <5.E-8 <5.E-8 <5.E-8 <5.E-8 <5.E-8 <5.E-8 <5.E-8 <5.E-8 

KRYPTON-87 Ci <8.E-8 <8.E-8 <8.E-8 <8.E-8 <8.E-8 <8.E-8 <8.E-8 <8.E-8 

KRYPTON-88 Ci <1.E-7 <1.E-7 <1.E-7 <1.E-7 <1.E-7 <1.E-7 <1.E-7 <1.E-7 

XENON-133 Ci <8.E-8 <8.E-8 <8.E-8 <8.E-8 <8. E-8 <8.E-8 <8. E-8 <8.E-8 

XENON-135 Ci <5.E-8 <5.E-8 <5. E-8 <5. E-8 <5. E-8 <5. E-8 <5. E-8 <5.E-8 

XENON-135M Ci <5.E-7 <5.E-7 <5.E-7 <5.E-7 <5.E-7 <5.E-7 <5.E-7 <5.E-7 

XENON-138 Ci <3.E-7 <3.E-7 <3.E-7 <3.E-7 <3.E-7 <3.E-7 <3.E-7 <3.E-7 

AR-Al Ci <1.E-4 <1.E-4 <1.E-A <1.E-4 <1. E-4 <1.E-4 <1.E-4 <1.E-4 

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

2. IODINES NOT APPLICABLE TO TMI-2 

3. PARTICULATES 

STRONTIUM-90 Ci <1.E-11 <1.E-11 N/A N/A <1.E-11 <1.E-11 N/A N/A 

COBALT 60 Ci <1.E-10 <1.E-10 N/A N/A <1.E-10 <1.E-10 N/A N/A 

ANTIMONY 125 Ci <1.E-10 <1.E-10 N/A N/A <i.E-10 <1.E-10 N/A N/A 

CESIUM-134 Ci <1.E-10 <1.E-10 N/A N/A <1.E-10 <1.E-10 N/A N/A 

CESIUM-137 Ci <I.E-10 <1.E-10 N/A N/A <1.E-10 <1.E-10 N/A N/A 

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

4. TRITIUM 

ITRITIUM Ci I 2.27E-01 I 1.01E-01 I <1E-6 <1E-6 6.15E-01 7.42E-01 <1E-6 <1E-6

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



TABLE 2A 

EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT 

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES 
TMI-2 

I 1 2000 2000 2000 2000 EST. TOTAL 

UNITS 1ST QUARTER 2ND QUARTER 3RD QUARTER 4TH QUARTER ERROR %

A. FISSION AND ACTIVATION PRODUCTS 

1. TOTAL RELEASES (NOT INCLUDING TRITIUM, GASES, ALPHA) 

2. AVERAGE DILUTED CONCENTRATION DURING PERIOD 

3. PERCENT OF APPLICABLE LIMIT 

B. TRITIUM

-. .--- �- .-..-.- ,�,- I .� � I I 701 �-LLUCi 1 .JZ9-U0 1. 1L-8-U0
I I I I �...

uCi/ml 2.84E-12 3.93E-12 N/A
I I I . I

% *1

C. DISSOLVED AND ENTRAINED GASES

D. GROSS ALPHA ACTIVITY 

1. TOTAL RELEASE 

E. VOLUME OFWASTE RELEASED (PRIOR TO DILUTION) 

F. VOLUME OF DILUTION WATER USED 

NUMBER OF BATCH RELEASES 

* % ODCM LIMITS: LISTED ON DOSE SUMMARY TABLE 

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

Ci

f r
liters

liters

<LLD 

1.31E+05 

4.86E+09 

2

IE
<LLD 

8.68E+03 

4.87E+09 

4

ZE 
Ii' 
�1�

<LLD 

1.13E+05 

6.32E+09 

7

25%I 

10%I

-F-

W

1.87E-12

|

I

| 

I

<-

IN.

5.51

LLD 

ONE 

1E+09 

0

I I

I

I
|

I I

<-LLD 25%11.38E"--05



TABLE 2B 
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT 

LIQUID EFFLUENTS 
TMI-2 
2000

CONTINUOUS MODE BATCH MODE CONTINUOUS MODE BATCH MODE 

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

CO 60 Ci <5E-7 <5E-7 <5E-7 <5E-7 <5E-7 <5E-7 2.83E-7 <5E-7 

SR 90 Ci <5E-8 <5E-8 5E-8 3.82E-7 <5E-8 <5E-8 <5E-8 <5E-8 

SB 125 Ci <5E-7 <5E-7 <5E-7 <5E-7 <5E-7 <5E-7 <5E-7 <5E-7 

CS 134 Ci <5E-7 <5E-7 <5E-7 <5E-7 <5E-7 <5E-7 <5E-7 <5E-7 

CS 137 Ci <5E-7 <5E-7 1.38E-5 1.88E-5 <5E-7 <5E-7 1.16E-5 <5E-7 

H-3 Ci <1E-5 <IE-5 4.17E-6 1.17E-4 <1E-5 <1E-5 1.20E-4 <1E-5 

TOTAL FOR PERIOD Ci OE+00 OE+00 1.80E-5 1.36E-4 0.EE+00 0.E+00 1.32E-4 OE+00

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



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

Solid Waste Shipped Offsite during 2000



TABLE 3A 
EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT 
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS I I I .  

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, m5 58.9 m' 25% 

Evaporator bottoms, etc. Ci 203.6 Ci 

b. Dry compressible waste, m 72.5m3 25% 

contaminated equipment, etc. Ci .092 Ci 

c. Irradiated components, control m3  N/A N/A 
rods, etc. Ci 

d. Other (describe): m3 N/A 
Ci N/A 

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

a. Fe55 6.43 % 
Cs137 37.3% 
Ni63 6.17% 
Cs134 40.7% 

b. Ni63 34.7 % 
Cs137 36.0% 
Co58 7.12% 
Fe55 6.31 % 
Co60 3.81 % 

c. N/A 
d. N/A 

3. Solid Waste Disposition Mode of Transportation Destination 
Number of Shipments 
See attached for this information 

B. Irradiated Fuel Shipments (Disposition) 

Number of Shipments Mode of Transportation Destination 
N/A



WASTE SHIPPED AS FOLLOWS

A.1.a

Carbon Steel liners @206 ft3 each- Evaporator Bottoms 

Stainless Steel Liners @ 215 ft3 each- Resin-Dewatered 

Cargo Containers @ 1040 ft3 - noncompacted DAW

No. of Shipments MODE OF TRANSPORTATION DESTINATION

A.3.a

One(l) Shipments 
One(l) Shipments 
Four(4) Shipments

Tractor - Cask (14-215H) 
Tractor - Cask (14-215H) 
Tractor - Flatbed

Studsvik-Erwin, Tn 
CNCF Barnwell, SC 
ATG-Oak Ridge,Tn

A.3.b

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

All shipments were Type A-LSA-11

Eight(8) 

Two(2)

A.1.b 

Two(2)



Attachment 3 
2000 Annual Radioactive Effluent Releases Report for TMI 
5928-01-20113 

Summary of Unplanned Releases from the TMI Site During 2000 

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



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

Changes to the Process Control Program and the 
Offsite Dose Calculation Manual during 2000, 

And a listing of new locations for dose calculations andlor environmental monitoring 
identified by the land use census 

1. Changes to the Process Control Program 

There were no changes made to Process Control Program (PCP) documents in 2000.  

2. Changes to the Offsite Dose Calculation Manual during 2000 

The Offsite Dose Calculation Manual (ODCM) was modified once during 2000. This change 
did not reduce the accuracy or reliability of dose calculations or setpoint determinations.  
The level of effluent controls required by 10 CFR 20.1301, 40 CFR 190, 10 CFR 50.36a, 
and Appendix I to 10 CFR 50 was not reduced and the accuracy or reliability of effluent, 
dose or setpoint calculations was not adversely impacted for the reasons stated below.  

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

. This PCR was submitted to add station K1 5-3 and delete station K1 5-2. Station 
K1 5-3 is a new control milk station being added because the station at K1 5-2 is 
ceasing dairy operations.  

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

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



Attachment 5 
2000 Annual Radioactive Effluent Releases Report for TMI 
5928-01-20113 

Instrumentation not returned to Operable status within 30 days during 2000 

There was no instrumentation not returned to operable status within 30 days per the TMI 

ODCM Part 1, Sections 2.1.1 .b and 2.1.2.b and Part 2, Section 2.1.2.b during 2000.



Attachment 6 
2000 Annual Radioactive Effluent Releases Report for TMI 
5928-01-20113 

Annual Summary of Hourly Meteorological Data for 2000



THREE MILE ISLAND METEROLOGICAL DATA 

2000 JOINT FREQUENCY TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD: JANUARY 1, 2000 TO DECEMBER 31, 2000 

STABILITY CLASS: A 
SENSOR HEIGHT: 100 FT

WIND SPEED
SECTOR WINDS 

TO FROM 

N S 

NNE SSW 

NE SW 

ENE WSW 

E W 

ESE WNW 

SE NW 

SSE NNW 

S N 

SSW NNE 

SW NE 

WSW ENE 

W E 

WNW ESE 

NW SE 

NNW SSE

1-3 

8 

9 

24 

19 

16 

33 

41 

49 

15 

7 

4 

1 

14 

9 

5 

5

4-7 

20 

49 

39 

27 

23 

59 

100 

91 

30 

12 

17 

18 

12 

26 

23 

23

8-12 

11 

47 

16 

11 

24 

39 

42 

28 

3 

0 

6 

7 

20 

27 

8 

4

13-18 

2 

7 

2 

0 

10 

9 

20 

8 

0 

0 

0 

0 

2 

3 

0 

0

19-24 

1 

0 

0 

0 

0 

3 

5 

3 

0 

0 

0 

0 

0 

0 

0 

0

>24 TOTAL

42 

112 

81 

57 

73 

143 

209 

184 

48 

19 

27 

26 

48 

65 

36 

32

259 569 293 63 12 6 1202TOTAL



THREE MILE ISLAND METEROLOGICAL DATA 

2000 JOINT FREQUENCY TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD: JANUARY 1, 2000 TO DECEMBER 31, 2000 

STABILITY CLASS: B 
SENSOR HEIGHT: 100 FT

WIND SPEED

SECTOR WINDS 
TO FROM 

N S 

NNE SSW 

NE SW 

ENE WSW 

E W 

ESE WNW

SE 

SSE 

S 

SSW 

SW 

WSW 

W 

WNW 

NW 

NNW

NW 

NNW 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE

1-3 

2 

3 

5 

1 

4 

6 

8 

9 

3 

1 

0 

6 

8 

1 

4 

2

4-7 

10 

12 

9 

2 

10 

25 

29 

13 

16 

3 

3 

3 

8 

10 

2 

4

8-12 13-18 19-24 >24 TOTAL

8 

17 

7 

5 

17 

23 

34 

16 

0 

0 

1 

1 

9 

6 

4 

2

6 

2 

1 

3 

11 

17 

25 

10 

0 

0 

0 

0 

0 

2 

1 

0

27 

34 

22 

11 

43 

74 

101 

50 

19 

4 

4 

10 

25 

19 

11 

8

63 159 150 78 12 0 462TOTA-L



THREE MILE ISLAND METEROLOGICAL DATA 

2000 JOINT FREQUENCY TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD: JANUARY 1, 2000 TO DECEMBER 31, 2000 

STABILITY CLASS: C 
SENSOR HEIGHT: 100 FT

WIND SPEED

SECTOR WINDS 
TO FROM 

N S 

NNE SSW 

NE SW 

ENE WSW 

E W 

ESE WNW 

SE NW 

SSE NNW 

S N 

SSW NNE 

SW NE 

WSW ENE 

W E 

WNW ESE 

NW SE 

NNW SSE

1-3 

2 

4 

4 

1 

3 

0 

2 

5 

1 

4 

4 

3 

3 

3 

2 

0

4-7 

3 

9 

2 

6 

4 

4 

10 

5 

5 

4 

1 

7 

5 

14 

6 

4

8-12 

1 

4 

3 

2 

10 

11 

11 

11 

0 

1 

0 

1 

6 

7 

5 

0

13-18 

4 

0 

0 

2 

4 

17 

14 

4 

0 

0 

0 

0 

0 

0 

0 

0

19-24 

0 

0 

0 

1 

1 

7 

6 

2 

0 

0 

0 

0 

0 

0 

0 

0

>24 TOTAL

10 

17 

9 

12 

22 

39 

43 

27 

6 

9 

5 

11 

14 

24 

13 

4

41 89 73 45 17 0 265TOTAL



THREE MILE ISLAND METEROLOGICAL DATA 

2000 JOINT FREQUENCY TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD: JANUARY 1, 2000 TO DECEMBER 31, 2000 
STABILITY CLASS: D 

SENSOR HEIGHT: 100 FT

WIND SPEED
SECTOR WINDS 

TO FROM 

N S 

NNE SSW 

NE SW 

ENE WSW 

E W 

ESE WNW 

SE NW 

SSE NNW 

S N 

SSW NNE 

SW NE 

WSW ENE 

W E 

WNW ESE 

NW SE 

NNW SSE

1-3 

9 

12 

33 

26 

39 

31 

43 

59 

36 

42 

32 

47 

66 

28 

27 

19

4-7 

55 

79 

48 

51 

79 

101 

100 

84 

85 

31 

53 

65 

96 

92 

60 

57

8-12 

47 

28 

23 

22 

127 

189 

142 

39 

19 

4 

7 

15 

97 

112 

29 

10

13-18 

9 

12 

1 

3 

54 

126 

118 

21 

3 

0 

0 

1 

5 

7 

1 

0

19-24 

0 

1 

0 

1 

8 

29 

33 

3 

0 

0 

0 

0 

0 

0 

0 

0

>24 TOTAL

120 

132 

105 

103 

309 

478 

438 

207 

143 

77 

92 

128 

264 

239 

117 

86

549 1136 910 361 75 7 3038TOTAL



THREE MILE ISLAND METEROLOGICAL DATA 
2000 JOINT FREQUENCY TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD: JANUARY 1, 2000 TO DECEMBER 31, 2000 

STABILITY CLASS: E 

SENSOR HEIGHT: 100 FT

WIND SPEED

SECTOR WINDS 
TO FROM 

N S 

NNE SSW 

NE SW 

ENE WSW 

E W 

ESE WNW 

SE NW 

SSE NNW 

S N 

SSW NNE 

SW NE 

WSW ENE 

W E 

WNW ESE 

NW SE 

NNW SSE

1-3 

28 

26 

53 

63 

81 

66 

69 

68 

55 

29 

40 

48 

62 

35 

36 

16

4-7 

58 

82 

81 

57 

92 

89 

63 

67 

70 

38 

40 

43 

54 

43 

22 

36

8-12 13-18 19-24 >24 TOTAL

29 

43 

21 

11 

38 

81 

53 

11 

10 

1 

1 

2 

14 

7 

1 

1

5 

2 

6 

0 

4 

33 

43 

3 

0 

0 

0 

0 

2 

1 

0 

0

122 

154 

161 

131 

216 

274 

239 

150 

135 

68 

81 

93 

132 

86 

59 

53

775 935 324 99 18 3 2154TOTAL



THREE MILE ISLAND METEROLOGICAL DATA 
2000 JOINT FREQUENCY TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD: JANUARY 1, 2000 TO DECEMBER 31, 2000 

STABILITY CLASS: F 
SENSOR HEIGHT: 100 FT

WIND SPEED

SECTOR WINDS 
TO FROM 

N S 

NNE SSW 

NE SW 

ENE WSW 

E W 

ESE WNW 

SE NW 

SSE NNW 

S N 

SSW NNE 

SW NE 

WSW ENE 

W E 

WNW ESE 

NW SE 

NNW SSE

1-3 

25 

29 

39 

41 

52 

50 

57 

42 

26 

25 

20 

25 

44 

63 

41 

34

4-7 

11 

27 

21 

18 

13 

11 

24 

42 

26 

5 

9 

10 

20 

13 

1 

8

8-12 13-18 19-24 >24 TOTAL

41 

61 

65 

59 

67 

63 

84 

87 

54 

30 

29 

35 

64 

78 

42 

42

613 259 26 3 0 0 901TOTAL



THREE MILE ISLAND METEROLOGICAL DATA 
2000 JOINT FREQUENCY TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD: JANUARY 1, 2000 TO DECEMBER 31, 2000 

STABILITY CLASS: G 
SENSOR HEIGHT: 100 FT

WIND SPEED

SECTOR WINDS 
TO FROM 

N S 

NNE SSW 

NE SW 

ENE WSW 

E W 

ESE WNW 

SE NW 

SSE NNW 

S N 

SSW NNE 

SW NE 

WSW ENE 

W E 

WNW ESE 

NW SE 

NNW SSE

1-3 

16 

35 

24 

37 

29 

21 

22 

21 

27 

12 

15 

16 

17 

23 

17 

22

4-7 

4 

12 

9 

9 

16 

8 

12 

19 

5 

2 

2 

5 

12 

4 

1 

2

8-12 13-18 19-24 >24 TOTAL

21 

48 

33 

47 

45 

29 

36 

41 

32 

14 

17 

21 

29 

27 

18 

24

354 122 6 0 0 0 482TOTAL



THREE MILE ISLAND METEROLOGICAL DATA 
2000 JOINT FREQUENCY TABLES 

HOURS AT EACH WIND SPEED AND DIRECTION 
PERIOD OF RECORD: JANUARY 1, 2000 TO DECEMBER 31, 2000 

STABILITY CLASS: ALL 
SENSOR HEIGHT: 100 FT

WIND SPEED

SECTOR WINDS 
TO FROM 

N S 

NNE SSW 

NE SW 

ENE WSW 

E W 

ESE WNW 

SE NW 

SSE NNW 

S N 

SSW NNE 

SW NE 

WSW ENE 

W E 

WNW ESE 

NW SE 

NNW SSE

TOTAL

1-3 

90 

118 

182 

188 

224 

207 

242 

253 

163 

120 

115 

146 

214 

162 

132 

98

4-7 

161 

270 

209 

170 

237 

297 

338 

321 

237 

95 

125 

151 

207 

202 

115 

134

8-12 13-18 19-24

101 

144 

75 

52 

218 

345 

287 

108 

34 

6 

15 

26 

146 

161 

47 

17

27 

24 

10 

8 

83 

202 

220 

47 

3 

0 

0 

1 

9 

13 

2 

0

4 

2 

0 

2 

11 

46 

58 

11 

0 

0 

0 

0 

0 

0 

0 

0

>24 TOTAL

383 

558 

476 

420 

775 

1100 

1150 

746 

437 

221 

255 

324 

576 

538 

296 

249

(Hours of Missing/Invalid Data: 280)

2654 3269 1782 649 134 16 8504



Attachment 7 
2000 Annual Radioactive Effluent Releases Report for TMI 
5928-01-20113 

Assessment of Radiation Doses Due to Radioactive Liquid and Gaseous 

Effluents Released from TMI during 2000 

TMI-1 

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

A. Liquid (Individual) 

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

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

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

B. Gaseous (Individual) 

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

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



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

The maximum organ dose due to the release of iodines, particulates and tritium 
from TMI-1 in 2000 was 1.61 E-2 mrem to the thyroid of an infant residing 2150 

2000 meters from the site in the NNE sector (line 5). This dose again reflects 

the maximum exposed organ for the appropriate age group.  

C. Liquid and Gaseous (Population) 

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

The calculated maximum whole body dose to the affected population from 
TMI-1 liquid effluents was 2.34E0 person-rem. The maximum critical organ 
population dose from liquid effluents was 2.34E0 person-rem to the liver. TMI-1 
gaseous effluents resulted in a whole body population dose of 1.83E-1 
person-rem and a maximum critical organ population dose of 2.82E-1 
person-rem to the thyroid.  

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



TMI-1 
SUMMARY OF MAXIMUM INDIVIDUAL DOSES FOR TMI-1 FROM 

January 1,2000 through December 31, 2000 

Estimated Location % of 
Applicable Dose Age Dist Dir ODCM ODCM Dose 

Effluent Organ (mrem) Group (m) (toward) Dose Limit Limit (mrem) 

Quarter Annual Quarter Annual 

(1) Liquid Total Body 3.57E-2 Adult Receptor 1 2.38E0 1.19E0 1.5 3 
(2) Liquid Liver 5.18E-2 Teen Receptor 1 1.04E0 5.18E-1 5 10 

(3) Noble Gas Air Dose 2.96E-5 610 SSE 5.92E-4 2.96E-4 5 10 
(gamma-mrad) 

(4) Noble Gas Air Dose 1.51 E-4 610 SSE 1.51 E-3 7.55E-4 10 20 
(beta-mrad) 

(5) Iodine, Tritium Thyroid 1.61 E-2 Infant 2150 NNE 2.15E-1 1.07E-1 7.5 15 
& Particulates

SUMMARY OF MAXIMUM POPULATION DOSES FOR TMI-1 FROM 
January 1, 2000 through December 31, 2000

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

Estimated 
Applicable Population Dose 

Oraan (oerson-rem)
Total Body 
Liver 
Total Body 
Thyroid

2.34E0 
2.34E0 
1.83E-1 
2.82E-1



TMI-2

The attached table presents the maximum hypothetical doses to an individual and the general 

population resulting from 2000 TMH-2 releases of gaseous and liquid effluents. Provided below 

is a brief explanation of the table.  

A. Liquid (Individual) 

Calculations were performed on the four age groups and eight organs 

recommended in Regulatory Guide 1.109. The pathways considered for TMI-2 

were the consumption of drinking water and fish and standing on the shoreline 

influenced by TMI-2 effluents. The latter two pathways are considered to be the 

primary recreational activities associated with the Susquehanna River in the 

vicinity of TMI. The "critical receptor" or Receptor 1 was that individual who 1) 

consumed Susquehanna River water from the nearest downstream drinking water 

supplier (Wrightsville Water Supply), 2) consumed fish residing in the vicinity of 

the TMI-2 liquid discharge outfall and 3) occupied an area of shoreline influenced 

by the TMI-2 liquid discharge.  

For 2000, the calculated maximum whole body (or total body) dose from TMI-2 

liquid effluents was 1.27E-3 mrem to an adult (line 1). The maximum organ dose 

was 2.0 1E-3 mrem to the liver of a teen (line 2).  

B. Gaseous (Individual) 

There were six major pathways considered in the dose calculations for TMI-2 

gaseous effluents. These were: (1) plume exposure (2) inhalation, consumption 

of, (3) cow milk, (4) vegetables and fruits, (5) meat, and (6) standing on 

contaminated ground. Real-time meteorology was used in all dose calculations for 

gaseous effluents.  

Since there were no noble gases released from TMI-2 during 2000, the gamma and 

beta air doses (lines 3 and 4, respectively) were zero.  

The maximum organ dose due to the release of particulates and tritium from TMI
2 in 2000 was 4.56E-5 mrem to the liver, total body, thyroid, kidney, lung and GI 

tract of a child residing 2000 meters from the site in the SE sector (line 5).  

C. Liquid and Gaseous (Population) 

Lines 6 - 9 present the person-rem doses resulting from 2000 TMI-2 liquid and 

gaseous effluents. These doses were summed over all pathways and the affected 

populations. The person-rem doses from liquid effluents were based upon the 
population encompassed within the region from the TMI-2 outfall extending 
down to the Chesapeake Bay (approximately 5,000,000 people). The 

person-rem doses from gaseous effluents were based upon the 1980 population 

and considered the population out to a distance of 50 miles around TMI



(approximately 2,200,000 people). Population doses were summed over all 

distances and sectors to give an aggregate dose.  

The calculated maximum whole body dose to the affected population from TMI

2 liquid effluents was 2.59E-4 person-rem. The maximum critical organ 

population dose from liquid effluents was 5.30E-4 person-rem to the bone.  
TMI-2 gaseous effluents resulted in a whole body population dose of 3.46E-3 

person-rem and a maximum critical organ population dose of 3.46E-3 
person-rem to the liver, thyroid, kidney, lung and GI tract.  

For 2000, TML-2 liquid and gaseous effluents resulted in maximum hypothetical 

doses that were a small fraction of the quarterly and yearly ODCM dose limits.



SUMMARY OF MAXIMUM POPULATION DOSES FOR TMI-2 FROM 
January 1, 2000 through December 31, 2000 

Estimated 
Applicable Population Dose 

Orman (person-rem)

Total Body 2.59E-4 
Bone 5.30E-4 
Total Body 3.46E-3 
Liver, Thyroid, 3.46E-3 
Kidney, Lung & GI Tract

TMI-2 
SUMMARY OF MAXIMUM INDIVIDUAL DOSES FOR TMI-2 FROM 

January 1, 2000 through December 31, 2000 

Location % of 
Estimated Age Dist Dir ODCM Dose ODCM Dose 

Effluent Applicable Organ Dose (mrem) Group (m) (toward) Limit Limit (mrem) 
Quarter Annual Quarter Annual 

(1) Liquid Total Body 1.27E-3 Adult Receptor 1 8.47E-2 4.23E-2 1.5 3 

(2) Liquid Liver 2.01 E-3 Teen Receptor 1 4.02E-2 2.01 E-2 5 10 

(3) Noble Gas Air Dose 0 0 0 5 10 

(gamma-mrad) 
(4) Noble Gas Air Dose 0 0 0 10 20 

(beta-mrad) 

(5) Tritium & Liver, Total Body, 4.56E-5 Child 2000 SE 6.08E-4 3.04E-4 7.5 15 

Particulate Thyroid, Kidney, Lung & 
GI Tract

Effluent 

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



Attachment 8 
2000 Annual Radioactive Effluent Releases Report for TMI 
5928-01-20113 

Assessment of Radiation Doses from Liquid and Gaseous Effluents Releases to 

Members of the Public within the TMI Site Boundaries during 2000 

The Offsite Dose Calculation Manual requires an assessment of the radiation doses from 

radioactive liquid and gaseous effluents to members of the public due to their activities 

inside the site boundary during the reporting period. The public did not have unrestricted 

access to the TMI site during 2000. Therefore no assessment of this dose is applicable.



Attachment 9 
2000 Annual Radioactive Effluent Releases Report for TMI 
5928-01-20113 

Assessment of Radiation Dose to Most Likely Exposed Real Individual 
per 40 CFR 190 

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

as measured by an environmental TLD, and subtracting from it, the lowest quarterly 
environmental TLD exposure rate.  

Based on the maximum exposure rate of 8.5 mR/standard month, a person residing at the 

fence-line for 67 hours (shoreline exposure from Reg. Guide 1.109) received an exposure 
of 0.78 mR. Based on the lowest exposure rate of 3.2 mR/standard month and converting 
it by the same method yielded a background exposure of 0.29 mR. Therefore, the net 
exposure from direct radiation from TMINS was 0.49 mR. Combining the direct radiation 
exposure (assumed to be equal to dose) with the maximum organ doses from liquid and 
gaseous releases, the maximum potential (total) doses were 0.51 mrem to the thyroid and 

0.55 mrem to any other organ. Both doses were well below the limits specified in 40 CFR 
190.



Attachment 10 
2000 Annual Radioactive Effluent Releases Report for TMI 
5928-01-20113 

Deviation from the ODCM Sampling and Analysis Regime during 2000 

There were no deviations from the effluent sampling and analysis regime specified in 
the TMI Offsite Dose Calculation Manual during 2000.



Enclosure 1 
2000 Annual Radioactive Effluent Releases Report for TMI 
5928-01-20113

TMI Offsite Dose Calculation Manual, Revision 20 
6610-PLN-4200.01 

(Revision 20 was issued on 
November 8,2000)



Number 

AmerGen TMI - Uni 1 
Radiological Controls Procedure 6610-PLN-4200.01 

Title Revision No.  

Offsite Dose Calculation Manual (ODCM) 20 
Applicablity!Soope USAGE LEVEL Effewve Date 

TM1 Division 3 NOV 

This document is within QA plan scope X Yes [j No
Safety Reviews Required LI-- Yes I No
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INTRODUCTION 

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

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

The ODCM is maintained at the Three Mile Island (TM[) site for use as a reference gun•dt ig document of 
accepted methodologies and calculations. Changes in the calculation methods or rarr, rs will be incorporated 
into the ODCM to ensure the ODCM represents the present methodology In all at II le as. GPUNC initiated 
changes to the ODCM will be implemented in accordance with the TMI-1 and T RIS Technical Specifications.  

The ODCM follows the methodology and models suggested by NUREG-0 pnd egulatory Guide 1.109, 
Revision 1 for calculation of off-site doses due to plant effluent releases. Slmp[•i9 g assumptions have been applied 
in this manual where applicable to provide a more workable document for implementation of the Radiological 
Effluent Controls requirements.  

GPUN implements the TMI Radiological Effluent Controls P ram Regulatory Guide 1.21, Revision 1 (Annual 
Radioactive Effluent Release Report) requirements by us, f corn teized system used to determine TMI effluent 
releases and to update cumulative effluent doses.  C)
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1.0 DEFINITIONS 

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

1.1 Reactor Operating Conditions 

1.1.1 Cold Shutdown 

The reactor is in the cold shutdown condition when it is subcritlcal by at least one percent 
delta kik and Tavg is no more than 2000F. Pressure is defined by Technical 
Specification 3.1.2.  

1.1.2 Hot Shutdown 

The reactor is in the hot shutdown condition when it is su percent 
delta k/k and Tavg is at or greater than 5250F.  

1.1,3 Reactor Critical 

The reactor is critical when the neutron chain rear isself-sustaining and Keff= 1.0.  

1.1.4 Hot Standby 

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

a. Tavg is greater tha5 

b. The reactor If Vl 

c. Indicat eut'o ower on the power range channels is less than two 

PercntftN• power. Rated power is defined in Technical Specification ID 1 lon "1,•.  

1.1.5 Powe 0 ration 

The tor• s a power operating condition when the indicated neutron power is above 
t of rated power as indicated on the power range channels. Rated power is 
definl 9 4echnical Specification Definition 1.1.  

1.1.6 Refueling Shutdown 

The reactor is in the refueling shutdown condition when, even with all rods removed, the 
reactor would be subcrtdcal by at least one percent delta kIk and the coolant temperature 
at the decay heat removal pump suction is no more than 1400F. 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 involving a change in core geometry by manipulation of fuel or control rods 
when the reactor vessel head is removed.

15
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1.1.8 Refueling Interval 

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

1.1.9 Startup 

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

1.1.10 Tave 

Tave is defined as the arithmetic average of the coolant temperaturIn the hot and cold 
legs of the loop with the greater number of reactor coolant pumpspring, If such a 
distinction of loops can be made.  

1.1.11 Heatup- Cooldown Mode 

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

1.2 Operable 

A system, subsystem, train, component or device hall be OPERABLE or have OPERABILITY when 
it is capable of performing its specified functioD;knd when all necessary attendant 
instrumentation, controls, electrical power, ing a al water, lubrication or other auxiliary 
equipment that are required forthe syste tem., train, component, or device to perform its 
function(s) are also capable of performing r ted support function(s).  

1.3 Instrument Channel 

An instrument channel is the !aion of sensor, wires, amplifiers, and output devices which are 
connected for the purposefmeas ng the value of a process variable for the purpose of 
observation, control, an U tlon. An instrument channel may be either analog or digital.  

1.4 Instrumentation S ance 

1.4.1. C n 

A C H EL TEST shall be the Injection of a simulated signal Into the channel as close to 
the sensor as practical to verify OPERABILITY, including alarm and/or trip functions.  

IA.2 Channel Check 

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

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

1.4.4 Channel Calibration 

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

1.5 Dose Equivalent 1-131 Q 
The DOSE EQUIVALENT 1-131 shall be that concentration of 1-13 cmi cu•ie/gram) which alone 
would produce the same thyroid dose as the quantity and isotopiOXc'b1 uref 1-131, 1-132, 1-133, 
1-134, and 1-135 actually present. The thyroid dose converslon¶thi• e for this calculation shall 
be those listed in Table III of TID 14844, "Calculation of Di'(rce l=•ors for Power and Test 
Reactor Sites". [Or In Table E-7 of NRC Regulatory Guide . Rd'uision 1, October 1977.] 

1.6 Offsite Dose Calculation Manual (ODCM) 

The OFFSITE DOSE CALCULATION MANU CM) contains the methodology and parameters 
used in the calculation of offsite doses resu g fro n dioactive gaseous and liquid effluent, in the 
calculation of gaseous and liquid efflue o orin Alarm/Trip Setpolnts, and in the conduct of the 
Radiological Environmental Monitorin m. he ODCM also contains (1) the Radiological 
Effluent Controls, (2) the RadiologicfEiN'o enta[ Monitoring Program and (3) descriptions of the 
information that should be lncludr •the 4nnual Radiological Environmental Operating and Annual 
Radioactive Effluent Release• 

1.7 Gaseous Radwaste Tre ntY 

The GASEOUS RAjWASTd4EATMENT SYSTEM is the system designed and installed to 
reduce radioactivejgu, ous iffluent by collecting primary coolant system off gases from the primary 
system and prcA, ing fobd'elay or holdup for the purpose of reducing the total radioactivity prior to 
release to e• nin nt.  

1.8 Ventilation ExhaL~ Treatment System 

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

1.9 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 
mannerthat replacement air orgas is required to purify the confinement.

17
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1.10 Venting 

VENTING is the controlled process of discharging air as gas from a confinement to maintain 
temperature, pressure, humidity, concentration or other operating conditions In such a manner that 
replacement air or gas is not provided. Vent used in system name does not imply a VENTING 
process.  

1.11 Member(s) of the Public 

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

1.12 Site Boundary 

The SITE BOUNDARY used as the basis for the limits on the reled fg4ous effluents is as 
defined in Section 2.1.2.2 and shown on Figure 2.1-3 of the T . This boundary line 
Includes portions of the Susquehanna River surface betweg the bank of the river and Three 
Mile Island and between Three Mile Island and Shelley Isli 

The SITE BOUNDARY used as the basis forthe limits on the r ease of liquid effluents is as shown 
In Figure 1.1 in Part I of this ODCM.  

1.13 Frequency Notation 

The FREQUENCY NOTATION specified ftl•,rformance of Surveillance Requirements shall 
correspond to the Intervals defined ilN" a All Surveillance Requirements shall be performed 
within the specified time interval tla m mum allowable extension not to exceed 25% of the 
surveil]ance interval. The 25V dbn a[pplies to all frequency intervals with the exception of "F." 
No extension is allowed fori dt$esignated "F."

18
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Table 1-1 

Frequency Notation 

Notation Frequency 

S Shlftly (once per 12 hours) 

D Daily (once per 24 hours) 

W Weekly (once per 7 days) 

M Monthly (once per 31 days(%\ 

Q Quarterly (once per 9dym 

S/A Semt-Annually o%~pe 4 days) 

R Refueling Ilerva o ce per 24 months) 
P S/U Prior to edcKeact startup, if not done during the 

previous 7 day 

P ompleted prior to each release 

N/A (NA) a plicable 

E ' r-nce per 18 months 

F Not to exceed 24 months 

Bases 

Section 1.13 establishes the limit for whi fled time interval for Surveillance Requirements mayabe 
extended. It permits an allowable ext nsiof e normal surveinlance interval to facilitate surveillance scheduling 
and consideration of plant operatinw!pnditih hat may not be suitable for conducting the surveillance; e.g., 
transient conditions or other on ing s" lance or maintenance activities. It also provides flexibility to 
accommodate the length of a e cle r surveillances that are specified to be performed at least once each 
REFUELING INTERVAL. It 'q"ibded that this provision be used repeatedly as a convenience to extend 
surveillance intervals beyond thLpeclfled for surveillances that are not performed once each REFUELING 
INTERVAL. Likewise, it is not th intent that REFUELING INTERVAL surveillances be performed during power 
operation unlessit is consistent with safe plant operation. The limitation of Section 1.13 is based on engineering 
judgement and the recognition that the most probable result of any particular surveillance being performed is the 
verification of conformance with the Surveillance Requirements. This provision is sufficient 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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FIGURE 1.1 

Gaseous Effluent Release Points and Liquid Effluent Outfall Locations

A

20



Number

TMI - Unit 1 
Radiolooical Controls Procedure 6610-PLN-4200.01

Tide Revision No.  

Offaite Dose Calculation Manual (ODCM) 20

2.0 CONTROLS AND BASES 

2.1 Radioactive Effluent Instrumentation 

2,1.1 Radioactive Liquid Effluent Instrumentation 

CONTROL: 

The radioactive liquid effluent monitoring instrumentation channels shown in Table 2.1-1 
shall be OPERABLE with their alarm/trip setpoints set to ensure that the limits of 
Control 2.2.1.1 are not exceeded, The alarn/tdp setpoints of these channels shall be 
determined in accordance with the OFFSITE DOSE CALCULATIOC ANUAL (ODCM).  

APPLICABILITY: At all times* /A S 
ACTION: ..  

a. With a radioactive liquid effluent monit ot•11yJt entation channel alarm/trip 
setpoint less conservative than req qjd by f1%tebove control, Immediately 
suspend the release of radioactive fqu]euent monitored by the affected 
channel or declare the channel inoperabl.  

b.With less than the minirn•n number of radioactive liquid effluent monitoring 
instrumentation channe ERABLE, take the ACT1ON shown in 
Table 2.1-1. Exert b effor• return the instrumentation to OPERABLE 
status within 30 d is if successful, explain in the next Annual Effluent 
Release Repo h e noperability was not corrected in a timely manner.  

r FT- , and RM-L6, operability is not required when 

•is es are positively controlled through the closure of 
L-V257.  

CQ For RM-L12 and associated IWVS/lIWFS flow intedrocks, 
,' • operability is not required when discharges are positively 

"controlled through the closure of IW-V72, 75 and IW-V280, 281.  

For FT-I 46, operability is not required when discharges are 
positively controlled through the closure of WDL-V257, IW-V72, 
75 and IW-V280, 281.  

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 prior to 
exceeding ten times the effluent concentrations of 10 CFR Part 20.
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Table 2.1-1 

Radioactive Liquid Effluent Instrumentation 

Minimum 
Channels 

Instrument Operable ACTION 

1. Gross Radioactivity Monitors 
Providing Automatic Termination 
of Release 

a. Unit I Liquid Radwaste Effluent 1 
Line (RM-LB) 

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

2. Flow Rate Measurement Devices ,4 

a. Unit I Liquid Radwaste Effluent 21 
Line (FT-84) 

b. Station Effluent Discharge 1 21 

(FT-146) 
Table on 

ACTION 18 With the number of channels OPE I an required by the Minimum Channels OPERABLE 
requirement, effluent releases may ntin rovided that prior to initiating a release: 

1. At least two indep e samp es are analyzed in accordance with Surveillances 

:3.2.1.1.1land 3. . .2 
2, At least tw telica~y qualified members of the Unit staff independently verify the release s Cal ctifons and verify the discharge valve lineup.  

3. Di Pe ions and Maintenance TMI shall approve each release.  

Othee'e, suspend release of radioactive effluents via this pathway.  

ACTION 20 With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE 
requirement, effluent releases via this pathway may commence or continue provided that grab 
samples are collected and analyzed for gross radioactivity (beta or gamma) at a limit of detection of 
at least 1x10" microcudesknl, prior to initiating a release and at least once per 12 hours during 
release.  

ACTION 21 With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE 
requirement, 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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2.1.2 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 ov strumentation 
channel alarrrrtrip setpoint less conservativ haleuired by the above 
control, Immediately suspend the releaseo r 'oa e effluent monitored by 
the affected channel or declare the cha m le.  

b. With less than the minimum numbe a di a-ive gaseous process or 
effluent monitoring Instrumentation chan s OPERABLE, take the ACTION 
shown in Table 2.1-2. Exert best efforts o return the instrumentation to 
OPERABLE status within 3q days and, if unsuccessful, explain in the next 
Annual Effluent Releas eort why the inoperability was not corrected in a 
timely manner.  

BASES 

The radioactive gaseo x uen Instrumentation is provided to monitor and control, as 
applicable, the rele sS)f ctive materials in gaseous effluent during actual or 
potential releases. 1hbqlarm/trip setpoints for these instruments shall be calculated in 
accordance witrNRC aWoved melhods in the ODCM to provide reasonable assurance 
that the annual.,0 es are within the limits specified In 10 CFR 20.1301.  

The 1o e corenser offgas noble gas activity monitors also provide data for 
deter natioftl steam generator primary to secondary leakage rate. Channel operability reAir§ttt• are based on an ASLB Order No. LBP-84-47 dated October 31, 1984, and 
as cl~ir20 NRC 1405 (1 84).
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Rai

INSTRUMENT 

1. Waste Gas Holdup System 

a. Noble Gas Activity Monltor5 

b. Effluent System Flow Ra 

2. Waste Gas Holdup System Explosive 

a. Hydrogen Monitor 

b. Oxygen Monitor

Table 2.1-2 

dioactive Gaseous Process and Effluent Monitoring Instrumentation 

MINIMUM 
CHANNELS 
OPERABLE APPLICABILrl

System

1 

2 

2

y_

** 

**

3. Containment Purge Monitoring System 

a. Noble Gas Activity Monitor (RM-A9) 

b. Iodine Sampler (RM-A9) 

c. Particulate Sampler (RM-A9) 

d. Effluent System Flow Rate Measuring Device (FR-148) 

e. Sampler Flow Rate Monitor

+ 1 
I

I

24

ACTION

25 

26 

30 

30

Vt 

Vt 

Vt

27 

31 

31 

26 

26
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Table 2.1-2 (Cont'd) 

Radioactive Gaseous Process and Effluent Monitoring instrumentation 

MINIMUM 
CHANNELS 

INSTRUMENT OPERABLE APPLICABIUTY ACTION 

4. Condenser Vent System 

a. Low Range Noble Gas Ac* yonitor (RM-A5Lo and 2(1) 32 
Suitable Equivalent) 

NOTE (1): For-one of the channels, an ope..le chp@l may be defined for purposes of this control and 3.1.2.1 only as a suitable equivalent monitoring 
system capable of being placed in se iiwin one hour. A suitable equivalent system shall include instrumentation with comparable sensitivity 
and response time to the RM-ASLo i nirn. _nnel. When the equivalent monitoring system is in service, indication will be continuously 
available to the operator, either through indicatp alarm in the Control Room or through communication with a designated individual 
continuously observing local indication.  

4J 
0w
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Table 2.1-2 (Cont'd) 

Radioactive Gaseous Process and Effluent Monitoring Instrumentation 

MINIMUM 
CHANNELS

INSTRUMENT 

5. Auxiliary and Fuel Handling Building Ventilation System 

a. Noble Gas Activity Monitor 8) or (RM-A4 and 
RM-A6) 

b. Iodine Samples (RM-A8) or AC-1 a d RM-A6) 

c. Particulate Sampler (RM-A8) or A a RM-At 
M 'MA 

d. Effluent System Flow Rate Measuring evice 
and FR-150) 

e. Sampler Flow Rate Monitor C 
6. Fuel Handling Building ESF Air Treatment System 

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

Equivalent) 

b. Iodine Cartridge 

c. Particulate Filter 

d. Effluent System Flow (UR-1104A/B) 

e. Sampler Flow Rate Monitor

I)

OPERABLE APPLICABILI

* 

* 

* 

*

nfl

1 

1

1 

N/A(2) 

N1;

6610-PLN-4200.01 
Revision 20 

ACTIONDy

27 

31 

31 

26 

26

27, 33 

31, 33 

31,33 

26, 33 

26.33

tAn

No instrumentation channel is provided. However,fordetermining operability, the ecjuipnh med must be installed and functional orthe ACTION 
applies.

26

NOTE 2:
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INSTRUMENT 

7. Chemical Cleaning Building Ventilation System 

a. Noble Gas Activity Monit'or RM-11) 

b. Iodine Sampler (ALC 

c. Particulate Sampler (ALC RMI<8) 

8. Waste Handling and Packaging Facility Venjjan 

a. Particulate Sampler QMWP-RIT-1) 

9. Respirator and Laundry Maintenance Facility Venti 

System 

a. Particulate Sampler (RLM-RM-1)

Table 2.1-2 (Cont'd) 

Radioactive Gaseous Process and Effluent Monitoring Instrumentation 

MINIMUM 
CHANNELS
OPERABLE APPLICABILIT

j £3) flu 

m

1 

1

*A 1 ###

6610-PLN-4200.01 
Revision 20

'Y ACTION

27 

31 

31 

31

31

Channel only required when liquid radwaste is moved or processed wi nth cility.  

0

27
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Table 2.1-2 

Table Notation 

* At all times.  

During waste gas holdup system operation.  
Operability is not required when discharges are positively controlled through the closure of 
WDG-V47 and where RM-A8 (or RM-A4 and RM-A6), FT-149, and FT-150 are operable.  
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.  

ACTION 25 With the number of channels OPERABLE less than required by the Mini gkCha'nels OPERABLE 
requirement, the contents of the tank may be released to the environ n pro'idl that prior to 
initiating the release: ." 

I. At least two independent samples of the tank's conte aiyzed in accordance with 
Table 3.2-2, Item A, and 

2. At least two technically qualified members of the Un)Iff independently verify the 

release rate calculations and verify the discharge valve lineup.  

3. The Director Operations & Mainten m TMI, shall approve each release.  

Otherwise, suspend release of activyeffluent via this pathway.  

ACTION 26 With the number of channels OPE..ReBtEJI han required by the Minimum Channels OPERABLE 
requirement, effluent releases vitis pat y may continue provided the flow rate is estimated at 
least once per 4 hours. N/ 

ACTION 27 VVith the number of chanp' OPE fBLE less than required by the Minimum Channels OPERABLE 
requirement, effluent rel as ia is pathway may continue provided grab samples are taken at 
least once per 12 h rs a d th initial samples are analyzed for gross activity (gamma scan) within 
24 hours after the nnel been declared inoperable. If RM-A9 is declared inoperable, see also 
Technical Spe ioi .1, Table 3-5.1, Item C.3.f.  

ACTION 30 1. V1gCe mber of channels OPERABLE less than required by the Minimum Channels 
OPEFBLE requirement, a grab sample shall be collected and analyzed for the 
inoperable gas channel(s) at least once per 24 hours. With both channels inoperable, a 
grab sample shall be collected and analyzed for the inoperable gas channel(s): 

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

(b) at least once. per 24 hours during other operations (eg. Feed and Bleed).
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Table 2.1-2 

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

ACTION 31 Widh the number of channels OPERABLE less than required by the Minimum Channels OPERABLE 
requirement, effluent releases via this pathway may continue provided that within four hours after 
the channel has been declared inoperable, samples are continuously collectewth auwdliary 
sampling equipment.  

ACTION 32 With the number of channels OPERABLE less than required by the M u'Lrn nels OPERABLE 
requirement, effluent releases via this pathway may continue for up, t s, provided that one 
OPERABLE channel remains in service or is placed in service wit i h After 28 days, or if 
one OPERABLE channel does not remain in service or is i ,n service within I hour, 
the provisions of Technical Specification 3.0.1 apply, aj~ff thi*Q ntrol were a Tech Spec 
Limiting Condition for Operation. 7 

ACTION 33 With the number of channels OPERABLE less than required b the Minimum Channels OPERABLE 
requirement, either restore the Inoperable channpoto OPERABLE status within 7 days, or prepare 
and submit a special report within 30 days ouUart te action(s) taken, the cause of the 
inoperability, and plans and schedule f6or restonrfiW/ystem to OPERABLE status.  

0%
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2.2 Radioactive Effluent Controls 

2.2.1 Liquid Effluent Controls 

2.2.1.1 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 gaws. For dissolved or 
entrained noble gases, the concentration shall be ulri too x 10&' uCi/cc 
total activity.  

APPLICABILITY: At all times 

ACTION: 

With the concentration of radioactiv(e ,;ejl released from the unit to 
unrestricted areas exceeding the above Its, immediately restore 
concentrations within the above limits.  

BASES 

This control is pro ;iure that the concentration of radioactive 
materials releaj i quld waste effluent from the unit to unrestricted areas 
will be less nte 'tinrs the concentration levels specified In 10 CFR Part 
20.1001- 201, A pendix B. Table 2. This limitation provides additional 
assurau~flat'the'revels of radioactive materials in bodies of water outside 
the sit to result In exposures with (1) the Section II.A design objectives 
of endixk, 0 CFR Part 50, to a MEMBER OF THE PUBLIC and (2)the 
Iin 0 CFR Part 20.1301 to the population. The concentration limit for 
Snoblqiges Is based upon the assumption the Xe-1 35 is the controlling 

"% adioi otope and its MPC in air (submersion) was converted to an equivalent Y c'~t!entration in water using the methods described in International 
!ommission on Radiological Protection (ICRP) Publication 2.  

2.2.1. Liquid Effluent Dose 

CONTROL 

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

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

b. During any calendar year to less than or eqqal to 3 mrem to the 
total body and to less than or equal to 10 mrem to any organ.
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APPLICABILITY: At all times 

ACTION: 

a. With the calculated dose from the release of radioactive materials 
in liquid effluents exceeding any of the above limits, prepare and 
submit to the NRC Region I 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 th ,.•mulative dose or 
dose commitment to any individual from ch eases during 
these four calendar quarters is within m t e total body 
and 10 mrem to any organ. This S I shall also 
Include (I) the result of radiolog I seas of the drinking water 
source, and (2) the radiologicalpacInished drinking water 
supplies with regard to the r ts of 40 CFR 141, Safe 
Drinking WaterAct.  

BASES 

This control and associateoaction is provided to implement the requirements 
of Sections li.A, Ill.A, aT-.j1A of Appendix I, 10 CFR Part 50. The Control 
implements the guides set~in Section Il.A of Appendix I. The ACTION 
statements provid e requi ad operating flexibility and at the same time 
implement the guT h in Section IV.A of Appendix I to assure that the 
releases of rateral In liquid effluents will be kept "as low as is 
reasonablyo ayhleva le. Also, for fresh water sites with drinking water 
suppile ocke potentially affected by plant operations, there is 
reaso lgassurance that the operation of the facility will not result in 
ranucldde6ncentrations in the finished drinking water that are in excess of 
t rernts of 10 CFR 20. The dose calculations in the ODCM 

A im ýem t The requirements in Section Ill.A. of Appendix I that conformance 
with guides of Appendix I is to be shown by calculational procedures 

d on models and data such that the actual exposure of a MEMBER OF 
7 N W"IE PUBLIC through appropriate pathways is unlikely to be substantially 

underestimated. The equations specified in the CDCM for calculating the 
doses due to the actual release rates of radioactive materials in liquid 
effluents are consistent with the methodology provided In Regulatory Guide 
1-109, "Calculaton 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 I," April, 1977.  
NUREG-01 33 provides methods for dose calculations consistent with 
Regulatory Guides 1.109 and 1.113.
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2.2.1.3 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. Wth radioactive liquid waste bein s ahwithout treatment 
and in excess of the above limit p e and submit to the NRC 
Region I Administrator within 33 s, . peclal Report which 
includes the following info n , 

1. Expianatio 0hyli Zid radwaste was being 
discharged with uf'treatment, Identification of any 
inoperable equipment or subsystems, and the reason 

nfoperability, 

2. Act ) taken to restore the Inoperable equipment 
tto 0 RABLE status, and, 

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

BASE S 

T rement that the approprie portions of this system be used, when 
spec provides assurance that the releases of radioactive materials in 
iquidtffluents will be kept as low as is reasonably achievable. This control 

Sffh$lements the requirements of 10 CFR Part 50.36a, General Design 
47t C rlterion 60 of Appendix Ato 10 CFR Part 50 and the design objective given 

"xr in Section II.D of Appendix I to 10 CFR Part 50. The intent of Section li,D. Is 
V 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 Il.A of Appendix I, 10 CFR Part 50 dose 
requirements. This margin, a factor of 4, constitutes a reasonable reduction.
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2.2.1.4 Liquid Holdup Tanks 

CONTROL 

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

a. Outside temporary tank 

APPLICABILITY: At all times.  

ACTION: C 
a. With the quantity of radioactive mr in of the above listed 

tanks exceeding the above limit mat1 ely suspend all 
additions of radioactive matea hoe k and within 48 hours 
reduce the tank contents to limit.  

BASES 

Restricting the quantity of radioactive material contained in the specified tanks 
provides assurance that in4le event of an uncontrolled release of the tanks' 
contents, the resulting ;ntrations would be less than the limits of 10 CFR 
Part 20.1001-20-20.2Q1, Ap~dix B, Table 2, Column 2, atthe nearest 
potable water supjo a thefiearest surface water supply in an unrestricted 
area.  

Gaseous Effluent Con I 

2.2.2.1 Gaseo( '; nt Dose Rate 

C O oL: 

hdose rate due to radioactive materials released in gaseous effluent from ysie shall be limited to the following: 

2y . For noble gases: less than or equal to 500 mrem/yr to the total 
body and less than or equal to 3000 mremlyr to the skin, and 

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

APPLICABILITY: At all times.  

ACTION: 

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

33
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BASES 

The control provides reasonable assurance that the annual dose at the SITE 
BOUNDARY from gaseous effluent from all units on the site will be within the 
annual dose limits of 10 CFR Part 20 for unrestricted areas while providing 
sufficient operational flexibility in establishing effluent monitor setpoints.  
These gaseous release rates provide reasonable assurance that radioactive 
material discharged in gaseous effluent will not result in the exposure of a 
MEMBER OF THE PUBLIC in an unrestricted area, either within or outside 
the SITE BOUNDARY, to annual average concentrations exceeding the 
values specified in Appendix B, Table 2 of 10 CFR Part 20. For MEMBERS 
OF THE PUBLIC who may at times be within the SITE BOUNDARY, the 
occupancy of the MEMBER OF THE PUBLIC will be rdffu1ntly low to 
compensate for any increase in the atmospheric d Ion faor above that for 
the exclusion area boundary. The specified rel "ralw ' its, restrict, at all 
times, the corresponding gamma and beta dq above background to a 
MEMBER OF THE PUBLIC at or beyond tt ITtUNDARY to less than 
or equal to 500 mrernoyear to the total bil [e than or equal to 3000 
mrem/yearto the skin. These releas ate its Iso restrict, at all times, the 
corresponding thyroid dose rate abe58ackg und to a child via the 
Inhalation pathway to less than or equal 4 500 mrem/year (NUREG 0133), 

"2.2.2.2 Gaseous Effluents Dose-N le Gases 

CONTROL: 

The air dose due ilt-tses released in gaseous effluents from the unit 
to areas at a• 0 e SITE BOUNDARY shall be limited to the following: 

a. \ % l ny calendar quarter: less than or equal to 5 mrad for 
S•gamma radiation and less than or equal to 10 mrad for beta 

,A) 6 iation and, 

A b. v 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.  

SPPLICABILITY: 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 I Administrator within 30 days, a 
Special Report which identifies the cause(s) for exceeding the 
limIt(s) and defines the corrective actions that have been taken to 
reduce the releases and the proposed corrective actions to be 
taken to assure that subsequent releases will be in compliance 
with the above limits.
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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 11.8, IL.A and IV.A of Appendix 1, 10 CFR Part 50. The Control 
implements the guides set forth in Section IWB of Appendix I. The ACTION 
statements provide the required operating flexibility and at the same time 
Implement the guides set forth in Section IV.A of Appendix I 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 III.A of Appendix I that confolcQ~n with the guides 
of Appendix I be shown by calculational procedur§ljsed $n models and 
data such that the actual exposure of a MEMB "NSUBLIC through 
the appropriate pathways is unlikely to be su ly underestimated. The 
dose calculation methodology and paramet est i ihed in the ODCM for 
calculating the doses due to the actual elteaQ0eI of radioactive noble 
gases in gaseous effluents are consirnt he methodology provided In 
Regulatory Guide 1.109, "Calculat[i Ann Doses to Man from Routine 
Release of Reactor Effluents for the Pur~g of Evaluating Compliance with 
10 CFR Part 50, Appendix I," Revision 1,October1977 and Regulatory 
Guide 1.111, "Methods forfstimating Atmospheric Transport and Dispersion 
of Gaseous Effluents in .otine Releases from Light-Water Cooled 
Reactors," Revision 1, Jufi1f7I7. The ODCM equations provided for 
determining the air~fty at aMid beyond the SITE BOUNDARY are based 
upon the historic tmospheric conditions. NUREG-0133 provides 
methods f orcc dons. consistent with Regulatory Guides 1.109 and 

2.2.2.3 Dose < 131. Iodine-133, Tritium, and Radionuclides In Particulate Form 

CN L: 

The e to a MEMBER OF THE PUBLIC from Iodine-1 31, iodine-1 33, 
A i m, and all radionuclides in particulate form with half Ives greater than 8 

s s In gaseous effluents released from the unit to areas at and beyond the 
"SITE BOUNDARY shall be limited to the following: 

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

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

APPLICABILITY: At all times.
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ACTION: 

With the calculated dose from the release of Iodine-1 31, Iodine-1 33, Trtium, 
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 I 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 kals i gaseous 
effluents from TMI-1I. 9 

This control and associated action is prov • ent the requirements 
of Section II.C, ilI.A and IV.A of Append' Part 50. The Controls 
are the guides set forth in Section Il•of A ix I. The ACTION statement 
provides the required operating tlexbll and It the same time implements 
the guides set forth in Section IV.A of Ap fdix I to assure that the releases 
of radioactive materials in gaseous effludnts will be kept "as low as is 
reasonably achievable." TJfe 0DCM calculational methods specified in the 
surveillance requiremer .lriplement the requirements In Section I ll.A of 
Appendix I that conforiaini h the guides of Appendix I be shown by 
calculational proc1rfbasd on models and data such that the actual 
exposure of a M 7 THE PUBLIC through appropriate pathways is 
unlikely to be n ly underestimated. The ODCM calculational 
methodololy nd p •maeters for calculating the doses due to the actual 
release •t 9 O ubject materials are consistent with the methodology 
provid egulatory Guide 1.109, "Calculation of Annual Doses to Man 
frio .tin eleases of Reactor Effluents for the Purpose of Evaluating 
Cm(fLm;iece With 10 CFR Part 50, Appendix I," Revision 1, October, 1977 and 

PR ' ulat• Guide 1.111, "Methods for Estimating Atmospheric Transport and 
Disp ion of Gaseous Effluents In Routine Releases from 

Nay-Water-Cooled Reactors," Revision 1, July, 1977. These equations also 
pfovide for determining the actual doses based upon the historical average 

P atmospheric conditions. The release rate controls for iodine-1 31, iodine-1 33, 
tritium and radionudides in particulate form with half lives greater than 8 days 
are dependent upon the existing radionuclide pathways to man, in areas at 
and beyond the SITE BOUNDARY. The pathways that were examined in the 
development of these calculations were: 1) individual inhalation of airborne 
radionuclides, 2) depostion of radionudides onto green leafy vegetation with 
subsequent consumption by man, 3) deposition onto grassy areas where milk 
animals and meat producing animals graze with consumption of the milk and 
meat by man, and 4) deposition on the ground with subsequent exposure of 
man.
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2.2.2.4 Gaseous Radwaste Treatment System 

CONTROL 

The GASEOUS RADWASTE TREATMENT SYSTEM and the VENTILATION 
EXHAUST TREATMENT SYSTEM shall be OPERABLE. The appropriate 
portions of the GASEOUS RADWASTE TREATMENT SYSTEM shall be used 
to reduce radioactive materials in the gaseous waste prior to their discharge 
when the monthly projected gaseous effluent air doses due to untreated 
gaseous effluent releases from the unit would exceed 0.2 mrad for gamma 
radiation and 0.4 mrad for beta radiation, The appropriate portions of the 
VENTILATION EXHAUST TREATMENT SYSTEM shall be used to reduce 
radioactive materials in gaseous waste prior to their c F~fe when the 
monthly projected doses due to gaseous effluent ses fn the site would 
exceed 0.3 mrem to any organ, 

APPLICABILITY: At all times.  

ACTION: A 
a. With the GASEOUS RADW\'rE TREATMENT SYSTEM and/or 

the VENTILATION EXHAUST TREATMENT SYSTEM inoperable 
for more than (month or with gaseous waste being discharged 
without treamebt and in excess of the above limits, prepare and 
submit to the egion I Administrator within 30 days, a 
Speci ortl ch includes the following information: 

1/" j dentification of the inoperable equipment or 
• ) subsystems and the reason for inoperability, 

S2- Action(s) taken to restore the inoperable equipment 
to OPERABLE status, and 

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

> 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 AppendixAto 10 CFR Part 
50, and the design objectives given in Section l1.D of Appendix I 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 
IlI.B and IL.C of Appendix I, 10 CFR Part 50, for gaseous effluents.
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2.2.2.5 Explosive Gas Mixture 

CONTROL 

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

AVAILABILITY: At all times.  

ACTION: 

Whenever the concentration of hydrogen in the V5'tkGas)oldu p System Is 
greater than or equal to 4% by volume, and: 

a. The concentration of oxygen in t a Gas Holdup System is 
greater than 2% by volume, an 4% by volume, without 
delay begin to reduce oxygoncentration to within its limit 

b. The concentration of oxygen the Waste Gas Holdup System is 
greater than or equal to 4% by volume, immediately suspend 
adcditions of w4te gas to the Waste Gas Holdup System and 
without del gin to reduce the oxygen concentration to within 
Its limit, 

BASES: 

Based on x rime tal data (Reference 1), lower limits of flammability for 
hydrogi is 5-D for oxygen is 5% by volume. Therefore, If the 
conce n f either gas is kept below it lower limit, the other gas may be 
prpsbnt in hV er amounts without the danger of an explosive mixture.  
N g the concentrations of hydrogen and oxygen such that an 

,explh s* mixture does not occur in the waste gas holdup system provides 
r�sswsunce that the release of radioactive materials will be controlled in 

S> •fformance with the requirements of General Design Criterion 60 of 
4pendlx A to 10 CFR 50.  

REFERENCES 

(1) Bulletin 503, Bureau of Mines; Limits of Flammability of Gases and 
Vapors.
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2.2.2.6 Waste Gas Decay Tanks 

CONTROL: 

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

APPLICABILITY: At all times.  

ACTION: 

a. With the quantity of radioactive mateial I an aste gas decay 
tank exceeding the above limit, imme,- su end all additions 
of radioactive material to the tank . ithitl4 hours reduce the 
tank contents to within the lirnt.  

BASES 

Restricting the quantity of radioactJi4 ntai ed in each waste gas decay 
tank provides assurance that In the even an uncontrolled release of the 
tanks contents, the resulting total body osure to a IVEMBER OF THE 
PUBLIC at the nearest exc4sion area boundary will not exceed 0.5 rem. This 
Is consistent with Stanc view Plan 15.7.1, 'Waste Gas System Failure." 

2.2.3 Total Radioactive Effluent Cont•') 1

2.2.3.1 Total Dose

nnual A§lendar year) dose or dose commitment to any MEMBER OF 
MVLIC, due to releases of radioactivity and to radiation from uranium 
r sources shall be limited to less than or equal to 25 mrem to the total 
r any organ except the thyroid, which shall be limited to less than or 

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 221 .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 should be made 
Including direct radiation contributions from the unit and from outside storage 
tanks to determine whether the above limits of Control 2.2.3.1 have been 
exceeded. If such is the case, prepare and submit to the NRC Region I 
Administrator within 30 days, a Special Report which defines the corrective 
action to be taken to reduce subsequent releases to prevent recurrence of 
exceeding the above limits and includes the schedule for achieving 
conformance with the above limits. This Special Report, as defined in
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10 CFR Part 20.2203(b), shall include an analysis which estimates the 
radiation exposure (dose) to a MEMBER OF THE PUBLIC from uranium fuel 
cycle sources, Including 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.  

BASES (5 
This control is provided to meet the dose lim' 1a f 40 CFR Part 190 that 
have been incorporated into 10 CFR Part 2 .101lThis control requires 
the preparation and submittal of a Spec! enever the calculated 
doses from plant generated radloactlk eff! and direct radiation exceed 
25 mrem to the total body or any o a exce the thyroid,. which shall be 
limited to less than or equal to 75 mrem. r sites containing up to 4 
reactors, It Is highly unlikely that the restant dose to a MEMBER OF THE 
PUBLIC will exceed the d lImits of 40 CFR Part 190 if the individual 
reactors remain within -Methe dose design objectives of Appendix 1, and if 
direct radiation doses from actor units and outside storage tanks are 
kept small. The I Reps will describe a course of action that should 
result in the limita annual dose to a.MEMBER OF THE PUBLIC to 
within the 40 a limits. For the purposes of the Special Report, it 
may be amsued tht the dose commitment 1o the member of the public from 
other ur m ~cle sources Is negligible, with the exception that dose 
contribq• from other nuclear fuel cycle facilities at the same site or within 
a rps of must be considered. If the dose to any member of the public 
is •.tiled o exceed the requirements of 40 CFR Part 190, the Special 
Rerr1rt ,t a request for a variance (provided the release conditions resulting 

Xin vioon of 40 CFR Part 190 have not already been corrected), in 
4 'hcg•perdance with the provisions of 40 CFR Part 190.11 and '10 CFR Part . .2203(b), Is considered to be a timely request and fulfills the requirements 

Nfy of 40 CFR Part 190 until NRC staff action Is completed. The variance only 
relates to the limits of 40 CFR Part 19D, 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 

3.1 Radioactive Effluent Instrumentation 

3.1.1 Radioactive Liquid Effluent Instrumentation 

Surveillance Requirements 

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 §bwn in Table 3.1-1.
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Table 3.1-1

Radioactive Liquid Effluent Monitoring Instrumentation Surveillance Requirements 

CHANNEL SOURCE CHANNEL
CHECK CHECK CALIBRATION

P 

P

INSTRUMENT 

Radioactivity Monitors Providing Alarm and Automatic 
Isolation 

a. Unit 1 Liquid Radwaste *E n Line (RM-L-6) 

b. IWTS/IWFS Discharge 

2. Flow Rate Monitors 

a. Unit I Liquid Radwaste Effluent Un1484 

b. Station Effluent Discharge (FT-146) 0

D 

D

D(3) 

D(3)

N/A 

N/A

0

42

CHANNEL 
TEST 

Q(1) 

Q(1) 

Q 

Q

R(2) 

R(2) 

R 

R
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Table 3.1-1 

Table Notation 

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

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

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

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

(2) The initial CHANNEL CALIBRATION for radioactivity measurement Instrumenta all performed using 
one or more of the reference standards certified by the Nationai Bureau of St§d 1s sing standards that 
have been obtained from suppliers that participated in measurement assu ce'ivitles with NBS. These 
standards should permit calibrating the system over its Intended range of en ýjy measurement range.  
For subsequent CHANNEL CALIBRATION, sources that have been re ¶ Initial calibration should 
be used. (Operating plants may substitute previously established rat! rocedures for this 
requirement) 

(3) CHANNEL CHECK shall consist of verifying indication of flow during periods of release. CHANNEL CHECK 
shall be made at least once daily on any day on which co inuous, periodic, or batch releases are made.  

w iZ , 

%-a
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3.1.2 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 operations at the frequencies shown in Table 3.1-2.
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Table 3.1-2 

Radioactive Gaseous Process and Effluent Monitoring Instrumentation Surveillance Requirements 

CHANNEL SOURCE CHANNEL CHANNEL
INSTRUMENT 

1. Waste Gas Holdup System 

a. Noble Gas Activity Monitor (tA-A7) 

b. Effluent System Flow R,•Isurtg• Device (FT-1 23) 

2. Waste Gas Holdup System Explosive o4Žitoring System 

a. Hydrogen Monitor 

b. Oxygen Monitor42 

3. Containment Purge Vent System Q 
a. Noble Gas Activity Monitor (RM-A9) X1 

b. Iodine Sampler (RM-A9) 

a. Particulate Sampler (RM-AO) 

d. Effluent System Flow Rate Measuring Device (FR- 48) 

e. Sampler Flow Rate Monitor 

4. Condenser Vent System 

a. Noble Gas Activity Monitor (RM-A5 and Suitable 
Equivalent - See Table 2.1-2, Item 4.a)

CHECK CHECK UAUULA I ION 1zL

P 

N/A 

N/A 

N/A

P 

N/A 

N/A 

'<Al

E(3) 

E 

Q(4) 

Q(5) 

E(3) 

N/A 

N/A 

E 

E

P 

P 

D 

D

) D 

D 

D 

D

Q(1) 

Q 

M 

M 

M(1) 

N/A 

N/A 

a 

N/A 

Q(2)E(3)

6610-PLN-4200.01 
Revision 20 

APPLICABILITY 

Arn

** 

St

45



Table 3.1-2 

Radioactive Gaseous Process and Effluent Monitoring instrumentation Surveillance Requirements 

CHANNEL SOURCE CHANNEL CHANNEL
INSTRUMENT 

5. Auxiliary and Fuel Handling Building Ventilation System 

a. Noble Gas Activity Monitor (! A-A8) or (RM-A4 and 
RM-A6) 

b. Iodine Sampler (RM-AB)•orM-A4Qd RM-A6) 

c. Particulate Sampler (RM-A8) o RM-A RM-At 

d. System Effluent Flow Rate Measure e 5D S 
(FR-149 and FR-ISO) 

e- Sampler Flow Rate Monitor 

6. Fuel Handling Building ESF Air Treatment System 

a. Noble Gas Activity Monitor (RM-AI 4) 

b. System Effluent Flow Rate (UR-1 104 A/B) 

a. Sampler Flow Rate Measurement Device

CHECK CHECK CALI RATION TEST

M

N/A 

N/A 

N/A

D 

W 

W 

D 

D

E(3) 

N/A 

NfA 

E

N/A 

M 

N/A 

0I

I)

D
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APPLICABILITY

0(1) 

N/A 

NIA 

a 

N/A 

.Q(2) 

Q 

Q

E 

R(3) 

R 

R
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Radioactive Gaseous Process and Effluent Monitoring Instrumentation Surveillance Requirements 

CHANNEL SOURCE CHANNEL CHANNEL
INSTRUMENT 

7. Chemical Cleaning Building Ventilation System 

a. Noble Gas Activity Monitor (A RM-l-18) 

b. Iodine Sampler (ALC R 

0. Particulate Sampler (ALC RM-k 1• 

8. Waste Handling and Packaging Facility Vento 6w 
a. Particulate Sampler (WHP-RIT-1) 

9. Respirator and Laundry Maintenance Ventilation S 

a. Particulate Sampler (RLM-RM-1)

CHECK CHECK CALIBRATION TEST

D 

W 

W

D

JD

M 

N/A 

N/A

W 

W

Q(2) 

N/A 

N/A

E(3) 

N/A 

N/A 

SA 

SA

661 O-PLN-4200.01 
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APPLICABILITY 

### 

### 

###

W 

W

0
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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-V47, and where RM-A8 (or RM-A4 and RM-AB), FT-1 49, and FT-1 50 are operable.  
During Fuel Handling BuDding ESF Air Treatment System Operation.  
At all times during containment purging.  

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

(1) The CHANNEL TEST shall also demonstrate that automatic Isolation of this pathn, fort A uxliary and 
Fuel Handling Building Ventilation System, the supply ventilation is isolated a contfbLam alarm 
annunciation occurs if the following condition exists: A ~t 

1. Instrument indicates measured levels abovelhe high alarTnItri A'4(Idcludes circuit failure).  

2. Instrument indicates a down scale failure (Alarm function (lnI es circuit failure).  

3. Instrument controls moved from the operate mode (Alarm func on only).  

(2) The CHANNEL TEST shall also demonstrate that conIIom alarm annunciation occurs if any of the.  
following conditions exist: 

1 Instrument indicates measured'levels a arm setpoint. (includes circuit failure) 

2. Instrument indicates a down scale ilure udes circuit failure).  

3. Instrument controls moved fr e operate mode.  

(3) The initial CHANNEL CALIBRA 0 raioactWty measurement instrumentation shall be performed using 
one or more of the referen an an] certified by the National Bureau of Standards or using standards that 
have been obtained from liers Nt~ participate in measurement assurance ~actlvlties with NBS. These 
standards should per ncalib the system over its intended range of energy and measurement range.  
For subsequent CH N CA RATION, sources that have been related to the initial calibration should 
be used. (Operating ] ts ay substitute previously established calibration procedures for this 
requirement) 

(4) The CHANNEL CALIBRATION shall include the use of standard gas samples containing a -nominal: 

1. One volume percent hydrogen, balance nitrogen, and 

2. Fourvolume percent hydrogen, balance nitrogen.  

(5) 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 nitrogen.
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3.2 Radioactive Effluents 

3.2.1 Liquid Effluents 

SURVEILLANCE REQUIREMENTS 

3.2.1.1 Concentration 

3.2.1.1.1 The radioactivity content of each batch of radioactive liquid waste 
shall be determined prior to release by sampling and analysis in 
accordance with Table 3.2-1, The results of pre-release analyses 
shall be used with the calculational method In the ODCM to 
assure that the concentration at the point ofrase is maintained 
within the limits of Control 2.2-1.1.  

3.2.1.1.2 Post-release analysis of sample sited from batch releases 
shall be performed in accordan ith le 3.2-1. The results of 
the previous post-release arf; I be used with the 
calculational methods inre o01ri to assure that the 
concentrations at the pdnlf rellegse were maintained within the 
limits of Control 2.2.1.1. .  

3.2.1.1.3 The radioactiv* concentration of liquids discharged from 
continuous &_else points shall be determined by collection and 
analysis of ýsanlein accordance with Table 3.2-1. The results 
of the jalis shdI be used with the calculational methods of the 
ODCMNAft~e that the concentration at the point of release is 

e vwithin the limits of Control 2.2-1.1.  

3.2.1.2 Dose C 

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

32. d Waste Treatment 

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

month, In accordance with the ODCM.  

3.2.1.4 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 

Radioactive Liquid Waste Sampling and Analysis Program

A.2 Continuous Releases (Note e)

I I Lower Limit of

50

; Lower Limit of 
Sampling Minimum Analysis I Type of Activity Detection (LLD) 

Frequency , Frequency Analysis .(fCilml) (Note a) 

p P H-3 Ix 10" 
Each Batch Each Batch Principal Gamma 5 x 10.K 

Emitters (Note1 

1-131 1x10" 

Dissolved and I xl1 

Entrained Gases 
, _(Gamma Emitters) 

!II 

P Q Gross alpha : 1 x 10.  

SEach Batch Composite (Note b) -9:, 
I J • • ', Sr-89, St-90 , 5 x 10 

Contig••i W Principal Gamma 5 x 10 

(Note c . composite Emitters (Note f) 
(Nt c) 

Dissolved and I x10s 
Entrained Gases 

S:(Gamma E~mitters) 
Continuous ' M > •• ' H-3 ',IVxl" 

(Note c) Compos t,, 
',(Notec6)-- Gross alpha. 1 xl0" 

Continuous ;Q | Sr-89, St-9O 5 x 10"' 

(Note c) Composite 
(Note c) , Fe-55 , 1 x 10"e
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Table 3.2-1 

Table Notation 

a. The LLD is defined, for purposes of this surveillance, as the smallest concentration of radioactive 
material In a sample that will yield a net count above system background that will be detected with 
95% probability with 5% probability of falsely concluding that a blank observation represents a "real" 
signal.  

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

4.66Sb 
LLD = 

E x V x 2.22 x 106 x Y x exp (-%At) 

Where: 

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

Sb is the standard deviation of the background counting rate or the counting rate of a blank 
sample as appropriate (as counts per minute), 
E is the counting eff'idency (as counts per disi ;ltion), 

V Is the sample size (in units of mass or lu 

2.22 x 106 is the number of disinteg io plnteue per microcurie, 

Yis the fractional radiochemi Ild en applicable), 

X Is the radioactive de o ant or the particular radionuclide, and 

At is the elapsed ti betw $~midpoint of sample collection and time of counting.  

Typical valu 0,V, and At shall be used in the calculation.  

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

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

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

d. A batch release is the discharge of liquid wastes of a discrete volume. Prior to sampling for 
analyses, each batch shall be isolated, and be thoroughly mixed, by a method described in the 
ODCM, to assure representative sampling.

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

f. The principal gamma emitters for which the LLD specification applies exclusively are the following 
radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141, and Ce-144.  
This list does not mean that only these nuclides are to be considered. Other gamma peaks that are 
Identifiable, togetherwith those of the above nuclides, shall also be analyze 'l1~reported in the 
Annual Radioactive Effluent Release Report pursuant to TS 6.9.4.  

4)> 

01

52



TMI - Unit I

Number

Radiological Controls Procedure 6610-PLN-4200.01 
Title Revision No.  

Offsite Dose Calculation Manual (ODCM) 20

3.2.2 Gaseous Effluents 

SURVEILLANCE REQUIREMENTS 

3.2.2.1 Dose Rates 

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

3.2.2.1.2 The dose rate of radioactive materials, other than noble gases, in 
gaseous effluents shall be determined to be within the limits of 
Control 222.1 .b in accordance with ietd nd procedures of 
the ODCM by obtaining representativeisnmplesNand performing 
analyses in accordance with the sa ~eag~nalysis program, 
specified In Table 3.2-2.  

3.2.2.2 Dose, Noble Gas g 

3.2.2.2.1 Cumulative dose contrlb9ns noble gas effluents for the 
current calendar quarter an ent calendar year shall be 
determined in accordance w'i the OFFSITE DOSE 
CALCULATI0 MANUAL (ODCM) monthly.  

3.2.2.3 Dose, lodine-131, Iodin - T * ium, and Radionuclides In Particulate Form 

3.2.2.3.1 Cum i contributions from lodine-131, Iodine-I 33, 
T ifradionuclldes In particulate form with half lives 

Tgeater•ni8 days for the current calendar quarterand current 
heCI year shall be determined in accordance with the 
OF E DOSE CALCULATION MANUAL (ODOM) monthly.  

3.2.2.4 G 0W e Treatment 

A3.2., t.. Doses due to gaseous releases from the unit shall be projected 
monthly in accordance with the ODCM.  Gas2.2beDdetermine to beeu rlae wfhon the limitssl bpofete 

3.y Explosive Gas Mixture 

"3.2.2.5.1 The concentrations of hydrogen and oxygen in the waste gas 
holdup system shall be determined to be within the limits of 

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.

53



TMI - Unit I 
Radiolouical Controls Procedure

Number

6610-PLN-4200.01
Tite Revision No.  

Offsite Dose Calculation Manual (ODCM) 20

3.2.2.6 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 Ci/tank.

0
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Table 3.2-2 

Radioactive Gaseous Waste Sampling and Analysis Program

Minimum Lower Limit of 
Sampling Analysis Type of Activity Detection (LLD) 

Gaseous Release Type Frequency Frequency Analysis iCi/ml) (Note a) 

A.mah urank Emitters (Note g)'I 10 Decay Tank Grab Sample 
B. Containment / P (Note b) (oeb ahH-3 -06 

I P - b Each pa 1xi0 Purge Ech Pure Grabincipal GammaI 4 
,• r •: Sample Purg Emitters. (Note g)1x 

C. Auiliay aM (Notes c, e) Grab H3I X 10"6 
Fuel Handling Building Sample M Principal Gamma 
Air Treatment System ,_mpleEmitters (Note g)x1 

D. Fuel Handling Building d ng System : M (during H-3 
ESF Air Treatment System System Principal Gamma 1 x 10"4 

.r.ab.a Operation) Emitters (Note g) x 10 

E. Condenser Vacuum H-3 
Pump Exas( oteh) M I x 10 Pumps Exhaust (Note h Principal Gamma 1X1 

Notea e.(Note h) Emitters (Note g) 

F. Chemical Cleaning Building Air Treatment System H-M (Note I) Hr 3 1amma 

Grab Sample Principal Gamma X10-4 
, Emitters (Note g) 

G. Waste Handling and Packaging Facility See Section I Se e See Section I See Section I 
Air Treatment System of this table of this ta;Pe of this table of this table 

H. Respirator and Laundry Maintenance Facility See Section I See Sectio See Section I See Section I 
Air Treatment System of this table of this table of this table of this table
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Table 3.2-2 

Radioactive Gaseous Waste Sampling and Analysis Program

' Minimum Lower Limit of 
Sampling , Analysis Type of Activity Detection (LLD) 

Gaseous Release Type Frequency , Frequency Analysis (pCi/ml) (Note a) 

All Release Types as Listed Above i 3 B, C and D _ W (Note d) 
(During System Operation Contnou Charcoal 1-131 I x 10-1" 

(Note) a e 

C W ( Principal Gamma 11 
Continuous W (Note d) Emitters (Note g) 1 x 

(Note I) : Particulate Eitr Nt )Ix1 (Note e(1-131, Others) 

Continuous Composite Gross Alpha : I x 1011 

(Note t)Particulate 
t%(I Sample 

.ktinuous Composite Sr-89, Sr-g0 1 x 10"11 < e(•e Q) Particulate 
S... ...... ' ' " F •'_Sample 

J. Condenser Vent Stack Continuous Iodine Co nuousW (Note d) 
Sampler (Note j) (Note k) Charcoal 1-131 1 x 10 (Noe ) , ..... Sample.
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Table 3.2-2 

Table Notation

a. The LLD is defined, for purposes of this surveillance, as the smallest concentration of radioactive 
material in a sample that will yield a net count above system background that will be detected with 
95% probability with 5% probability of falsely concluding that a blank observation represents a "real" 
signal, 

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

LLD =
4.66Sb

E x V x 2.22 x 106 x Y x exp (-%At)

Where:

LLD is the "a pdodr lower limit of detection as defined 
volume),

irie per unit mass or

Sb is the standard deviation of the background 
sample as appropriate (as counts per minute),

E is the counting efficiency (as counts per;

V is the sample size (in units of mas 

2,22 x 106 is the number of disintmi

iting rate or of the counting rate of a blank

A4

10
'S

r minute per microcurie,

Y Is the fractional radioch L(when applicable),

2, is the radioactive dC1iie1V)ant for the particular radionuclide, and 

At is the elaps time en midpoint of sample collection and time of counting.  

Typical valu•*,- Y and At shall be used in the calculation.  

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

b. Sampling and analysis shall also be performed following shutdown, startup, or a THERMAL POWER 
change exceeding 15 percent of RATED THERMAL POWER within one hour 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.  

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

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

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

f. The ratio of the sample flow rate to the sampled stream flow rate shall be known forthe time period 
covered by each dose or dose rate calculation made in accordance with Controls 2.2.2.1, 2.2.2.2, 
and 2.2.2.3.  

g. The principal gamma emitters for which the LLD specification applies exclu ely ethe following 
radionuclides: Kr-87, Kr-88, Xe-1 33, Xe-1 33m, Xe-1 35 and Xe-138 for a suse eisslons and 
Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-137, Ce-141 and Ce-• ;4or p13lulate emissions.  
This list does not mean that only these nuclides are to be consldenX. ,y, gamma peaks that are 
identifiable, together with those of the above nuclides, shall also bb sly and reported in the 
Annual Radioactive Effluent Release Report pursuant to TS,6.  

h. Applicable only when condenser vacuum is established. a h•ng nd analysis shall also be 
performed following shutdown, startup, or a THERMAL POWE. ange exceeding 15 percent of 
RATED THERMAL POWER within one hour unless (1) analysis shows that the DOSE 
EQUIVALENT 1-131 concentration in the pdmary oolant has not increased more than a factor of 3; 
and (2) the noble gas activity monitor shows tl e e~uent activity has not increased by more than a 
factor of 3.•' 

Gross Alpha, Sr-89, and Sr-90 analysesd ply to the Fuel Handling Building ESF Air 
Treatment System.  

j. If the Condenser Vent Stack u0,dine Sampler is unavailable, then alternate sampling 
equipment will be placed in s J within 48 hours or a report will be prepared and submitted within 
30 days from the time th, pier ound or made inoperable which identifies (a) the cause of the 
inoperability, (b) the aciU to restore representative sampling capability, (c) the action taken 
to prevent recurrent and duantification of the release via the pathway during the pedod and 
comparison to the, s preiribed by Control 2.2.2.1.b.  

k. Applicable o ndenser vacuum is established.  

I. Applicable when uid radwaste is moved or processed within the facility.  

m. Iodine 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 Effluents 

3.2.3.1 Dose Calculation 

3.2.3.1.1 Cumulative annual dose contributions from liquid and gaseous 
effluents shall be determined in accordance with 
Surveillances 3.2.1.2.1, 3.2.2.2.1, 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.

AA�

s / I
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4.0 PART I REFERENCES 

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

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

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

4.4 TMI-1 FSAR 
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PART I! 

Definitions 

1.0 DEFINITIONS 

DEFINED TERMS 

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

PDMS 

1.2 Post-Defuellng Monitored Storage (PDMS) Is that condition where TMI-2 duelin has been 
completed, the core debris removed from the reactor during the clean-ghe %S been shipped 
off-site and the facility has been placed in a stable, safe and secure d'n.  

ACTION 

1.3 ACTION shall be those additional requirements specified @plNatements to each control 
and shall be part of the controls.  

OPERABLE - OPERABILITY 

1.4 A system, subsystem, train, component orderAm all be OPERABLE or have OPERABILITY when 
it is capable of performing Its specified funl(s). licit In this definition shall be the assumption 
that all necessary attendant instrument-- ,•Is, normal and emergency electrical power 
sources, cooling or seal water, lubic t•oter auxiliary equipment, that are required for the 
system, subsystem, train, compone t or dvE to perform its function(s), are also capable of 
performing their related support an s 

CHANNEL CALIBRATION $ 
1.5 A CHANNEL CALIBIAT sII be the adjustment, as necessary, of the channel output such that 

it responds with e ssary qae and accuracy to known values of the parameter which the channel 
monitors. The C L CALIBRATION shall encompass the entire channel including the sensor 
and alarm and trp fu Ions, and shall Include the CHANNEL FUNCTIONAL TEST. CHANNEL 
CALIBRAT&1J e performed by any series of sequential, overlapping or total channel steps 
such that the e"r Channel is calibrated.  

CHANNEL CHECK 

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

1.7 A CHANNEL FUNCTIONAL TEST shall be: 

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

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

Q1 licc rl-Iwtrvkl

1.8 A SOURCE CHECK shall be the qualitative assessment of channel resp, s w the channel 

sensor is exposed to a radioactive source.  

)SITE SAMPLE P y 

1.9 A COMPOSITE SAMPLE is a combination of individual sa les o' ed at regular intervals over a 
time period. Either the volume of each Individual sample i plp orji nal to the flow rate discharge at 
the time of sampling or the number of equal volume samples Is portlonal to the time period used 
to produce the composite.

GRAB SAMPLE 

1.10 AC 

BATCH RELEASE

RAB SAMPLE is an individual Ite~d less than fifteen minutes.

1.11 A BATCH RELEASE is the

CONTINUOUS RELEASE

1.12 A CONTINUOUS I 
volume orsystem;

eNLWid waste of a discrete volume.  

discharge of fluid waste of a non-discrete volume, e.g., from a 
t flow during the CONTINUOUS RELEASE.

SITE BOUNDARY

1.13 The SITE BOUNARY 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 limits on the release of liquid effluents is as shown 

in Figure 1.1 in Part I of this ODCM.  

FREQUENCY NOTATION 

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

Frequency Notation

NOTATION 

S (Shiftly) 

D (Daily) 

W oNeekly) 

M (Monthly) 

Q (Quarterly) 

SA (Semi-Annually) 

A (Annually) 

E 

N.A.  

P

FREQUENCY 

At least once per 12 hours.  

At least once per 24 hours.  

At least once per 7 days.  

At least once per d .  

At least once. e 

At ,east " days.  

At per 12 months.  

At lea nce per 18 months.  

Not applicable.  

Completed prior to each release
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2.0 CONTROLS AND BASES 

2.0.1 Controls and ACTION requirements shall be applicable during the conditions specified for 
each control.  

2.0.2 Adherence to the requirements of the Control and/or associated ACTION within the 
specified time Interval shall constitute compliance with the control. In the event the 
Control is restored prior to expiration to the specified time Interval, completion of the 
ACTION statement is not required.  

2.0.3 In the event the Control and associated ACTION requirements cannot be satisfied 
because of circumstances in excess of those addressed in the Con 1 initiate appropriate 
actions to rectify the problem to the extent possible under the cirmnst• ces, and submit 
a special report to the Commission pursuant to TMI-2 PDMS TQIIO'cai pecification 
(Tech. Spec.) Section 6.8.2 within 30 days unless otherwis(p il.  

2.1 Radioactive Effluent Instrumentation 

2.1.1 Radioactive Liquid Effluent Instrumentation 

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

2.1.2 Radioactive Gaseous Process and Monitoring Instrumentation

CONTROL: 

The radioactive gaseous a effluent monitoring instrumentation channels shown 
in Table 2.1-2 shall be _RABE with their alanm/trip setpoints set to ensure that the 
limits of Control 2.2. t•re',w,'xceeded. The alarmltrip setpoints of these channels 
shall be determinedifrcordance with the OFFSITE DOSE CALCULATION MANUAL 
(ODCM).  

APPLICA ll~~hown in Table 2.1-2.  

ACT 

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.

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

The radioactive gaseous effluent instrumentation is provided to monitor and control, as 
applicable, the releases of radioactive materials In gaseous effluent during actual or 
potential releases. The alaml/tdp 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.

.0
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Table 2.1-2 

Radioactive Gaseous Process and Effluent Monitoring Instrumentation 

MINIMUM 
CHANNELS

INSTRUMENT 

1. Containment Purge Monitoring Syst 

a. Noble Gas Activity Mo -R-225) 

b. Particulate Monitor (2HP-Rr5 

c. Effluent System Flow Rate Meassd r ev (2AH-FR-5907 Pen 1) 

2. Station Ventilation System 

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

b. Particulate Monitor (2HP-R-219) or (2HP-R-219 § 

c. Effluent System Flow Rate Measuring Device (2AHA-F -P074 t 

NOTES: 

1. During operation of the monitored system.  

2. With the number of channels OPERABLE less than required by the Minimum

OPERABLE

1 

1 

1 

1

progress. ", k 
3. With flow rate monitoring instrumentation out of service, flow rates from the Auxiliary, Fuel, 

maximum design flow for the exhaust fans in operation.

APPLICABILITY 

NOTE I 

NOTE I 

NOTE I 

NOTE I 

NOTE 1 

NOTE 1

ACTION 

NOTE 2 

NOTE 2 

NOTE 3 

NOTE 2 

NOTE 2 

NOTE 3

requirement, secure Reactor Building Purge if in 

and Reactor Buildings may be estimated using the
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2.2 Radioactive Effluent Controls 

2.2.1 Liquid Effluent Controls 

2.2.1.1 Liquid Effluent Concentration 

CONTROL: 

The concentration of radioactive material released Mt 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: At all times 

ACTION: 

With the concentration of radioactive materl, 
unrestricted areas exceeding the above4I1ý 
concentrations within the above Iim K 
BASES

Sfrom the unit to 
liately restore

This control is provided to •sure that the concentration of radioactive 
materials released In I( d aste effluent from the unit to unrestricted areas 
will be less than ten ti es ti ncentration levels specified in 10 CFR Part 
20.1001-20.2401, p dix , Table 2. These Controls permit flexibility 
under unusual con ' , hich may temporarily result in high'er than normal 
releases, but pllh' n times the concentrations, specified In 10 CFR 20, 
It is expect edhatb) using this flexibility under unusual conditions, and 
exertin v to keep levels of radioactive material in liquid wastes as 
low a r cable, the annual releases will not exceed a small fraction of the 
an I aver• concentrations specified in 10 CFR 20. As a result, this 
C ntni rProvides reasonable assurance that the resulting annual exposure to 
an iTdiv* ual in off-site areas will not exceed the design objectives of Section 
lI.A1 otppendix Ito 1D CFR Part 50, which were established as requirements 

e cleanup of TMI-2 in the NRC's Statement of Policy of April 27, 1981.  

2.%2.% € Liquid Effluent Dose 

CONTROL 

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

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 mremr to any organ.  

During any calendar year to less than or equal to 3 mrem to the 
total body and to less than or equal to 10 mrem to any organ.
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APPLICABILITY: 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 I 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 th, djmulative dose or 
dose commitment to any individual from ch eases during 
these four calendar quarters is within m tthe total body 
and 10 mrem to any organ. This 81'oi 1 shall also 
include (1) the result of radiolog'i 1byses of the drinking water 
source, and (2) the radiological act finished drinking water 
Drinking Water Act.  

BASES 

This Control requires that I* dose to offsite personnel be limited to the 
design objectives of Ap I of 10 CFR Part 50. This will assure the dose 
received by the pubictdudnn MS is equivalent to or less than that from a 
normal operating r ct Thlimits also assure that the environmental 
impacts are conslt ý hose assessed in NUREG-0683, the TMI-2 
ProgrammatiqRL~ o ntal Impact Statement (PEIS). The ACTION 
statement, p vide e required flexibility under unusual conditions and at the 
same tij"lm edt the guides set forth in Section IV.A of Appendix I to 
assur• he releases of radioactive material in liquid effluents will be kept 
"as . as is asonably achievable". The dose calculations In the ODCM 
in$]er12t the requirements in Section IlI.A. of Appendix I that conformance 
witthe ides of Appendix I is to be shown by calculational procedures 

•base •l models and data such that the actual exposure of a MEMBER OF 
"S PUBLIC through appropriate pathways Is unlikely to be substantially 
uufderestimated. The equations specified in the ODCM for calculating the 

rdoses due to the actual release rates of radioactive materials in liquid 
effluents are consistent with the methodology provided in Regulatory Guide 
1.109, "Calculation of Annual Doses to Man from Routine Releases of 
Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 
50, Appendix I," Revislon 1, October, 1977, and Regulatory Guide 1.113, 
mEstimating Aquatic Dispersion of Effluents from Accidental and Routine 
Reactor Releases for the Purpose of Implementing Appendix I," April, 1977.  
NUREG-01 33 provides methods for dose calculations consistent with 
Regulatory Guides 1.109 and 1.113.
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2.2.1.3 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 

a. With radioactive liquid waste bein ithout treatment 
and in excess of the above limit e and submit to the NRC 
Region I Administrator within 3 s, pecial Report which 
includes the following info 

1. Explanatioio/hy li uld radwaste was being 
discharged with reatment, identification of any 
inoperable equi 'ment or subsystems, and the reason 
fo operability, 

2. '~�. lJt4) taken to restore the inoperable equipment 
to 0 RABLE status, and, 

summary description of action(s) taken to prevent a 
A.• recun-ence.  

BASE 

T rement that the appropriate portions of this system (shared with 
TTMIl-;& used, when specified, provides assurance that the releases of 

d'Xadiotive materials in liquid effluents will be kept as low as is reasonably 
&) trvable. This control Implements the requirements of 10 CFR Part 

eXS(J0.36a, General Design Criterion 60 of Appendix A to 10 CFR Part 50 and the 
design objective given in Section Il.D of Appendix I to 10 CFR Part 50. The 
"intent of Section ll.D. Is to reduce effluents to as low as is reasonably 
achievable in a cost effective manner. This control satisfies this intent by 
establishing a dose limit which is a small fraction (25%) of Section II.A of 
Appendix I, 10 CFR Part 50 dose requirements. This margin, a factor of 4, 
constitutes a reasonable reduction.
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2.2.2 Gaseous Effluent Controls 

2,2.2.1 Gaseous Effluent Dose Rate 

CONTROL: 

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

a. For noble gases: less than or equal to 500 mremlyr to the total 
body and less than or equal to 3000 mremfyrto the skin, and 

b. For tritiumrand all radionuclides in partic4e with half lives 
greater than 8 days: less than or equtI 500)mrem/yr to any 
organ.  

APPLICABILITY: At all times.  

ACTION:,A 

With the release rate(s) exceeding the a e limits, immediately decrease the 
release rate to comply with the above linft(s).  

BASES 

The control providjtrrsonaXe assurance that the annual dose at the SITE 
BOUNDARY from maffluent from all units on the site will be within the 
annual dose JITR CFR Part 20 for unrestricted areas. At the same 
time, thes•C nircsopermit flexibility under unusual conditions, which may 

temporaI)Aj=uWhigher than the design objective levels, but still within the 
dose I •toecified In 10 CFR 20 and within the'design objectives of 
A1pPfdix I t CFR 50. It Is expected that using this flexibility under 
urkstonditions, and by exerting every effort to keep levels of radioactive 

X m enalgaseous wastes as low as practicable, the annual releases will not 
,5exce a small fraction of the annual dose limits specified in 10 CFR 20 and 

A not result in doses which exceed the design objectives of Appendix I to 10 
ea'R 50, which were endorsed as limits for the cleanup of TMI-2 by the NRC's 

Statement of Policy of April 27, 1981. These gaseous release rates provide 
reasonable assurance that radioactive material discharged in gaseous 
effluent will not result in the exposure of a MEMBER OF THE PUBLIC In an 
unrestricted area, either within oroutside the SITE BOUNDARY, to annual 
average concentrations exceeding the values specified in Appendix B, 
Table 2 of 10 CFR Part 20. For MEMBERS OF THE PUBLIC who may at 
times be within the SITE BOUNDARY, the occupancy of the MEMBER OF 
THE PUBLIC will be sufficiently low to compensate for any increase in the 
atmospheric diffusion factor above that for the exclusion area boundary.
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The specified release rate limits restrict, at all times, the corresponding 
gamma and beta dose rmtes 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 mremlyear to the 
skin. The absence of iodine ensures that the corresponding thyroid dose rate 
above background to an infant via the inhalation pathway is less than or equal 
to 1500 mrem/yr (NUREG 0133), thus there is no need to specify dose rate 
limits for these nuclides.  

2.2.2.2 Gaseous Effluents Dose-Noble Gases 

CONTROL: 

The air dose due to noble gases released in g '•,3ts from the unit 
to areas at and beyond the SITE BOUNDARY al e limited to the following: 

a. During any calendar quarter. s an equal to 5 mrad for 
gamma radiation and lefssrah r I to 10 mrad for beta 
radiation and, 

b. During any calendar year I than or equal to 10 mrad for 
gamma radiation and less than or equal to 20 mrad for beta 
radiation.  

APPLICABILITY: t ies.  

ACTION 

a. th calculated air dose from radioactive noble gases in 
gas s effluents exceeding any of the above limits, prepare and % mit to the NRC Region I Administrator within 30 days, a 

ecial 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 

B E with the above limits.  

This control apples 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 1LB, III.A and IV.A of Appendix !. 10 CFR Part 50, The Control 
implements the guides set forth In Section 111. of Appendix I. The ACTION 
statements provide flexibility under unusual conditions and at the same time 
implement the guides set forth in Section IV.A of Appendix I 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 I1I.A of Appendix I that conformance with the guides 
of Appendix I be shown by calculational procedures based on models and 
data such that the actual exposure of a MEMBER OF THE PUBLIC through
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the appropriate pathways is unlikely to be substantially underestimated. The 
dose calculation methodology and parameters established in the ODCM for 
calculating the doses due to the actual release rates of radioactive noble 
gases in gaseous effluents are consistent with the methodology provided In 
Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Routine 
Release of Reactor Effluents for the Purpose of Evaluating Compliance with 
10 CFR Part 50, Appendix I," 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 Regularruides 1.109 and 
1.111. ( 

2.2.2.3 Dose - lodine-131, Iodine-1 33, Tritium, and Ra lides In Particulate Form 

CONTROL: 

The dose to a MEMBER OF THE PJ4IC frhY Tritium and all radlonuclides 
in particulate form with half lives greategr jn 8 days, in gaseous effluents 
released from the unit to areas at and be fnd the SITE BOUNDARY shall be 
limited to the following: 

a. During any 61 ar quarter: less than or equal to 7.5 mrem to any o• n" 

b. D gn. alendar year less than or equal to 15 mrem to any 

APPUI ILPý all times.  

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

This 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 lI.C, IILA and IV.A of Appendix 1, 10 CFR Part 50. The Controls 
are the guides set forth in Section lI.C of Appendix 1. The ACTION statement 
provides flexability during unusual conditions and at the same time 
implements the guides set forth in Section IV.A of Appendix I 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 surveilflance requirements implement the requirein Section lilA of 
Appendix I that conformance with the guides of Ap ladix I shown by 
calculatlonal procedures based on models and a sL]a' 4it the actual 
exposure of a MEMBER OF THE PUBLIC thro propriate pathways is 
unlikely to be substantially underestimated. e calculational 
methodology and parameters for calcula)o1bX s due to the actual 
release rates of the subject materialsCe istent with the methodology 
provided in Regulatory Guide 1.10 alculaU6n of Annual Doses to Man 
from Routine Releases of Reactor Efflue or the Purpose of Evaluating 
Compliance with 10 CFR Part 50, AppendIx I," Revision 1, October, 1977 and 
Regulatory Guide 1.111, "Wthods for Estimating Atmospheric Transport and 
Dispersion of Gaseous F-*nts in Routine Releases from 
Light-Water-Cooled Rd "Revision 1, July, 1977. These equations also 
provide for determig he a(lal doses based upon the historical average 
atmospheric cond ' - release rate controls for iodine-1 31, iodine-133, 
tritium and radj*uliaqn particulate form with half lives greater than 8 days 
are depende upoth'existing radionuclide pathways to man; in areas at 
and beyo, lS BOUNDARY. The pathways that were examined in the 
develo, t of ese calculations were: 1) individual inhalation of airborne 
radi~u'Iide') deposition of radionuclides onto green leafy vegetation with 
susent onsumption by man, 3) deposition onto grassy areas where milk 
ansnd meat producing animals graze with consumption of the milk and 
,~meat an, and 4) deposition on the ground with subsequent exposure of sa> The absence of iodines at the site eliminates the need to specify dose 
I rI for these nuclides.
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2.2.2.4 Ventilation Exhaust Treatment System 

CONTROL 

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

APPLICABILITY: At all times.  

ACTION: 

a. With the VENTILATION EXHAUST SYSTEM 
inoperable for more than a month gaseous waste being 
discharged without treatment awn of the above limits, 
prepare and submit to the N on Administrator within 30 
days, a Special Report tch i the following information: 

1. Identification oŽ' noperable equipment or 
subsystems an e reason for inoperability, 

2. A n(s) taken to restore the Inoperable equipment 
sERABLE status, and 

3. ummary description of action(s) taken to prevent a 
S rcurence.  

BASES .f 

The of ENTILATION EXHAUST TREATMENT SYSTEM ensures 
Ut a outeffluents are treated as appropriate prior to release to the 

en n nt. The appropriate portions of this system provide reasonable 
assur that the releases of radioactive materials in gaseous effluents will 

tpt "as low as Is reasonably achievable." This control implements the 
' r uirements of 10 CFR Part 50.36a, General Design Critedon 60 of 

Appendix A to 10 CFR Part 50, and the design objectives given in Section Il.D 
x of Appendix I 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 11.6 and II.C of Appendix 1, 10 CFR Part 50, for 
gaseous effluents.
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2.2.3 Total Radioactive Effluent Controls 

2.2.3.1 Total Dose 

CONTROL: 

The annual (calendar year dose or dose commitment 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 mtem.  

APPLICABILITY: At all times.  

ACTION:4 

With the calculated dose from the release 0 ice e materials in liquid or 
gaseous effluents exceeding twice the IllrDf ntrols 2.2.1.2.a, 22.11.2.b, 
2.2.2.2.a, 2.2.2.2.b, 2.2.2.3.a, or, 2.a.3.b, .Wpulations should be made 
including direct radiation contributions mjhe unit and from outside storage 
tanks to determine whether the above lirr. of Control 2.2.3.1 have been 
exceeded. If such is the case, prepare and submit to the NRC Region I 
Administrator within 30 day a Special Report which defines the corrective 
action to be taken to re%&Oubsequent releases to prevent recurrence of 
exceeding the above its a4 --- cludes the schedule for achieving 
conformance with, oe .llf ts. This Special Report, as defined in 
10 CFR Part 20.22 s all include an analysis which estimates the 
radiation exp$ura•ioi• to a MEMBER OF THE PUBLIC from uranium fuel 
cycle souresýncluqlng all effluent pathways and direct radiation, for the 
calend r tWitcludes the release(s) covered by this report. It shall also 
descri I Is of radiation and concentrations of radioactive material 
Invped, an e cause of the exposure levels or concentrations. If the 
es Lpt• dose(s) exceed the above limits, and if the release condition 

i reI n violation of 40 CFR 190 has not already been corrected, the 
pecI Report shall include a request for a variance in accordance with the 
ir qsIons 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 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 I, and if 
direct radiation doses from the reactor units and outside storage tanks are 
kept small. The Special Report will describe a courslof a on that should 
result in the limitation of the annual dose to a MEI E OF rHE PUBLIC to 
within the 40 CFR Part 190 limits. For the purp orte~ pecial Report, it 
may be assumed that the dose commitment jpember of the public from 
other uranium fuel cycle sources is negligib ithi exception that dose 
contributions from other nuclear fuel cycI'eU~p at the same site or within 
a radius of 8 km must be considered•t the to any member of the public 
is estimated to exceed the requirer .of 4 FR Part 190, the Special 
Report with a request for a variance (pro td the release conditions resulting 
in violation of 40 CFR Part 190 have not lready been corrected), in 
accordance with the provis ns of 40 CFR Part 190.11 and 10 CFR Part 
20.2203(b), is consider4 tibe a timely request and fulfills the requirements 
of 40 CFR Part 190 unti iRtaaff action is completed. The variance only 
relates to the limits_ CFlart 190, and does not apply in any way to the 
other requiremen •t-f-- limitation of 10 CFR Part 20, as addressed in 
Controls 2.2.1ijh 21 2.1. An individual is not considered a MEMBER OF 
THE PUBLICjdurin~ a y period in which he/she is engaged in carrying out 
any opa )eJ, part of the nuclear fuel cycle.
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3.0 SURVEILLANCES 

3.0.1 Surveillance Requirements shall be applicable during the conditions specified for 
individual Controls unless otherwise stated in an individual Surveillance Requirement.  
The Surveillance Requirements shall be performed to demonstrate compliance with the 
OPERABILITY requirements of the Control.  

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

3.0.3 Failure to perform a Surveillance Requirement within the time interval specified in Section 
3.0.2 shall constitute non-compliance with OPERABIUTY requirements for a Control. The 
time limits of the ACTION requirements are applicable at the time),!!%" entified that a 
Surveillance Requirement has not been performed. The ACTil trequif~ments may be 
delayed for up to 24 hours to permit completion of the survei e• the allowable 
outage time limits of the ACTION requirements are less tha ours. Surveillance 
Requirements do not have to be performed on inopera nt.  

3.1 Radioactive Effluent Instrumentation 

3.1.1 Radioactive Liquid Effluent Instrumentation

Radioactive Liquid Effluent Instrum iA common between TMI-1 and TMI-2.  
Surveillances for this instrumenjflIV are e'ecified in ODCM Part i, Surveillance 3.1.1.

3.1.2 Radioactive Gaseous Monitoring Instrumentation

SURVEILLANCE

3.1.2.1 4bee gaseous process or effluent monitoring instrumentation 
rbe demonstrated OPERABLE by performance of the CHANNEL 
JRCE CHECK, CHANNEL CALIBRATION, and CHANNEL 
ions at the frequencies shown in Table 3.1-2.
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Table 3.1-2 

Radioactive Gaseous Process and Effluent Monitoring Instrumentation Surveillance Requirements 

CHANNEL 
CHANNEL CHANNEL FUNCTIONAL

INSTRUMENT 

1 Containment Purge Monitoring Syst• 

a. Noble Gas Activity Mor* -R-225) 

b. Particulate Sampler (2HP- -•225) 

2. Station Ventilation Monitoring System 7 
a. Noble Gas Activity Monitor (2HP-R-21f ai 

(2HP-R-219A) 

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

CHECK CALIBRATION TEST

D 

w 

D 

w

E 

N/A 

E 

N/A

M 

N/A 

M 

N/A

APPLICABILITY 

NOTE 1 

NOTE 1 

NOTE I 

NOTE I

During operation of the monitored system.

NOTES 

1.

0
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3.2 Radioactive Effluents 

3.2.1 Liquid Effluents 

SURVEILLANCE REQUIREMENTS 

3.2.1.1 Concentration 

3.2.1.1.1 The radioactivity content of each batch of radioactive liquid waste 
shall be determined by sampling and analysis in accordance with 
Table 3.2-1. The results of analyses shall be used with the 
calculatlonal methods in the ODCM to ass that the 
concentration at the point of release Is m$intaiT•d within the 
limits of Control Z2.1.1. ' 4 

3.2.1.1.2 Analysis of samples composited ro ch releases shall be 
perforned in accordance withti ah 3.' . The results of the 
analysis shall be used with ttional methods in the 
ODCM to assure that th .oncel ions at the point of release 
were maintained withinhN$its f Control 2.2.1.1.  

3.2.1.1.3 The radioactivity concentrati n of liquids discharged from 
continuous relese points shall be determined by collection and 
analysis of M i'les in accordance with Table 3.2-1. The results 
of the anaysis stobe used with the caiculational methods of the 
ODCM %sure 41hat the concentration at the point of release is 
maint A.httn the limits of Control 2.2.1.1.  

3.2.1.2 Dose Caclai 

3.2.1.29( Cumulative dose contributions from liquid effluents shall be 
ermined in accordance with the Offsite Dose Calculation 

Manual (ODCM) at least once a month.  

3.2.1.3 ose rojections 

N .. 1.3.1 Doses due 1o liquid releases shall be projected at least once a 
month, in accordance with the ODCM.
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TABLE 3.2-1 

Radioactive Liquid Waste Sampling and Analysis (4, 5) 

A. Liquid Releases 

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

u Individual Gamma 5E-7 rCI/ml (2) 

Each Batch H-3 I E-5 pCi/mI 

Q Gross Alpha I E-7 pCi/ml C Quarterly Composite (1) .S r-90 I5E-8 pCiV n0 

NOTES: 

(1) A COMPOSITE SAMPLE is one in which the quantity of liquid sampjdis ortonal to the quantity of 
liquid waste discharged from the plant. rx 

(2) For certain mixtures of gamma emitters, it may not be possible to measlre radionuclides in concentrations 
near this sensitivity limit when other nuclides are present) the sample in much greater concentrations.  
Under these circumstances, it will be more appropriate-o lculate the concentrations of such radionuclides 
using measured ratios with those radlonuclides which ar tj ely identified and measured.  

(3) The detectability limits for radioactivity analysis n the technical feasibility and on the potential 
significance In the environment of the quanti* le . For some nuclides, lower detection limits may be 
readily achievable and when nuclides are m asur elow the stated limits, they should also be reported.  

(4) The results of these analyses shoulde d as the basisfor recording and reporting the quantities of 
radioactive material released In •1 In u during the sampling period. In estimating releases for a 
period when analyses were not irf aed, he average of the two adjacent data points spanning this period 
should be used. Such estimtesbffbul• be included in the effluent records and reports; however, they 
should be clealy identifieA im s, and the method used to obtain these data should be described.  

(5) Deviations from the 1aQng/a ysis regime will be noted in the report specified In ODCM Part IV.
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3.2.2 Gaseous Effluents .  

SURVEILLANCE REQUIREMENTS 

3.2.2.1 Dose Rates 

3.2.2.1.1 The dose rate due to noble gases in gaseous effluents shall be 
determined to be within the limits of Control 2.2.2.I.a in 
accordance with the methods and procedures of the ODCM.  

3.2.2.1.2 The dose rate of radioactive materials, other than noble gases, in 
gaseous effluents shall be determined to bj rithin the limits of 
Control 2.2.2.1 .b in accordance with metriods d procedures of 
the ODCM by obtaining representativ pies nd performing 
analyses in accordance with the sa~plg belinalysis program, 
specified in Table 3.2-2.  

3.2.2.2 Dose, Noble Gas 

3.2.2.2.1 Cumulative dose contrldu¶s fr noble gas effluents for the 
current calendar quarter andrrent calendar year shall be 
determined in accordance with the OFFSITE DOSE 
CALCULATIMANUAL (ODCM) monthly.  

3.2.2.3 Dose, Tritium and Radionucny In Particulate Form 

3.2.2.3.1 Cumul contributions from Tritium and radionuclides in 

t. Crm wth half lives greater than 8 days for the current 
d quarter and current calendar year shall be determined in 

'bdnce with the OFFSITE DOSE CALCULATION MANUAL 
OtDCM) monthly.  

3.2.2.4 V ttal Exhaust Treatment 

0'-2.2. -1 Doses due to gaseous releases from the unit shall be projected 
& Ny' monthly In accordance with the ODCM.
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TABLE 3.2-2 

Radioactive Gaseous Waste Sampling and Analysis (3) 

DETECTABLE 
SAMPLE SAMPLING TYPE OF CONCENTRATION(I)( 

SAMPLE POINT TYPE [FREQUENCY ACTIVITY ANALYSIS a) 

Reactor Building Purge Releases P H-3 IE-6 1Ci/cc 
Gas Individual 

Each Purge Gamma Emitters 1E-4 itCi/cc (2) 

Unit Exhaust Vent Release Points M H-3 R•1ic
Gas Individual 'N -41-4 iLCicc (2) as Monthly Gamma Emitt I( 

"W IndividuaNJE 
Weekly Gammal~ittf i E-10 JCi/cc (2) 

Particulates Monthly 1rE-11 lI tCilcc 
Composite 

M F 
Monthly Gross Alpha Emitters 1E-11 p.CI/cc 

Composite 

Reactor Building Breather " ndv. Gamma 1E-1 0 ... 2 
A Emitters (b) - cc t 

Particulates Araly sr-g90 1 E-1 1Ci/c 

n Gross Alpha Emitters 1 E-1 Cfi/cc

(1) The above detectability limits are ;Jonichnical feasibility and on the potential significance in the 
environment of the quantities rel .)For some nuclides, lower detection limits may be readily achievable 
and when nuclides are mea d 0a the stated limits, they should also be reported, 

c'ers 
(2) For certain mixtures of mma ters, it may be possible to measure radionuclides at levels near their 

sensitivity limits whe oth nu es are present in the sample at much higher levels. Under these 
circumstances, it will o appropriate to calculate the levels of such radionuclides using observed ratios 
in the gaseous compone in the reactor coolant for those radlonuclides which are measurable.  

(3) Deviations from the sampling and analysis regime will be noted in the report specified in ODCM Part IV.
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TABLE 3.2-2 

Radioactive Gaseous Waste Sampling and Analysis Program 

Table Notation 

a. The LLD is the smallest concentration of radioactive material in a sample that will be detected with 
95% probability with 5% probability of falsely concluding that a blank observation represents a "real" 
signal, 

For a particular measurement system (which may Include radlochemical separation): 

LLD = 4.66 sp 

E x V x 2.22 x 106 x Y x exp (-•&t) 0 
Where 

LLD is the lower limit of detection as defined above (as picr._ie mass or volume).  

St Is the standard deviation of the background counting rat or e counting rate of a blank 
sample as appropriate (as counts per minute).  

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

V is the sample size on unlis of mass or , Y 
2.22 is the number of transformatiorfWN~1 per picocude, 

Y is tihe fractional radiochem I applicable), 

). is the radioactive deca santar the particular radionuclide, and 

At is the elapsed tinrbetw e idpoint of sample collection and time of counting (for plant 
effluents, not Mn nal amples), 

The value o0 in he calculation of the LLD fora detection system shall be based on the 
actual observe vat~ce of the background counting rate or of the counting rate of the blank 
samples (as app drate) rather than on an unverified theoretically predicted variance. In calculating 
the LLD for a radlonuclide 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-lidth-at-Half-Maximum) 
energy band about the energy of the gamma-ray peak used for the quantitative analysis for that 
radionuclide.
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TABLE 3.2-2 

b. The principal gamma emitters for which the LLD specification applies exclusively are the following 
radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-85, Mo-99, Cs-134, Cs-1 37, 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 "less than" values shall not be used in the required dose calculations.

4;
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3.2.3 Total Radioactive Effluents 

3.2.3.1 Dose Calculation 

3.2.3.1.1 Cumulative annual dose contributions from liquid and gaseous 
effluents shall be determined in accordance with Surveillances 
3.2.1.2.1, 3,2.2.2.1, 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.

4K
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4.0 PART 11 REFERENCES 

4.1 NUREG-0683, "Final Programmatic Environmental Impact Statement related to decontamination 
and disposal of radioactive wastes resulting from March 28,1979, accident Three Mile Island 
Nuclear Station, Unit 2," March 1981, and its supplements.  

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

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

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

4.5 Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Rouj*,e eG ees of Reactor 
Effluents for the Purpose of Evaluating Compliance with 10 CFR Parts', pp'biE• I," Revision 1, 
October 1977 

4.6 DOE/TIC-27601, Atmospheric Science and Power Reduction 

4.7 TMI-1 Technical Specifications, attached to Facility Operad i nXee No. DPR-50 

4.8 PDMS-SAR
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1.0 LIQUID EFFLUENT MONITORS 

1.1 TMI-l and TMI-2 Liquid Radiation Monitor Set Points 

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

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

C f <C (eq 1.-1) 

where: 

C = ten times the effluent concentration of 10 CFR 20 fort <sift CfmI.  

c the set point, in efCiml, of the liquid effluent moniFor meas g the radioactivity concentration 
In the effluent line prior to dilution and release. The set pofnt is inversely proportional to the 
maximum volumetric flow of the effluent line4nd proportional to the minimal volumetric flow of 
the dilution stream plus the effluent strea .)ie alert set point value Is set to ensure that 
advance warning occurs prior to exceeding a • its. The high alarm set point value is such 
that If It were exceeded, it would resli1Jconoefltrations exceeding ten times the 10 CFR 20 
concentrations for the unrestricted 

f = flow set point as measured at ae mcdti n monitor location, in volume per unit time, but in the 

same units as F below, 

F = flow rate of dilution walrne ~ed prior to the release point, in volume per unit time.  

The set point conceq ratioTis rduced such that concentration contributions from multiple release 
points would not c ine to eed ten times 10 CFR 20 concentrations. The set point 
concentration is conves to set point scale units using appropriate radiation monitor calibration 
factors.  

This section of DCM is implemented by the Radiation Monitor System Set Points procedure 
and, for batch releases, the Releasing Radioactive Liquid Waste procedure.
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1.2 TMI Liquid Effluent Release Points and Liquid Radiation Monitor Data 

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

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

1.2.1 RM-L6 

RM-L6 is an off-line system, monitoring radioactive batch discharges from the TMI-1 liquid 
radwaste system (see Figure 1.1). These batch releases are sae nd analyzed per 
site procedures prior to release. The release rate is based on I sing ne of two Waste 
Evaporator Condensate Storage Tanks (WECST) at a flow ic vl.aed less than 10%, 
often times the 10 CFR 20 concentrations to radionudid trations in the 
unrestricted area, Including conservative default values - r-90, and Fe-55.  

The release flow rate used is the most restrictive 9 thre wrates calculated for each 
liquid batch release, perthe approved plant protre.  

Three Diution Factors (DF) are calculated to ultimat'y calculate the batch release flow 
rate. These three DF's are calculated t. 1) insure each radionuclide released to the 
unrestricted area is less than 10 per n of ten times the IOCFR20 radionuclide 
concentrations, 2) ensure each liquidWa jlease boron concentration to the river will 
not exceed 0.7 ppm, and 3), en,0ten ti es the IOCFR20 concentration for Cesium-137 
(1 E-5 jiCi/ml) will not be exceia- tfl- on the calculated high alarm set point and the 
expected response of R th' oncentration of Cs-1 37.  

The maximum relee fabsa s then calculated by dividing the most restrictive (largest) 
DF into 90 permcent fh current dilution flow rate of the Mechanical Draft Cooling Tower 
(MDCT). Thisrserval> flow rate is then multiplied by 0.9 forthe allowable flow rate.  

* C cula-tio f 10 percent 10% of ten times the IOCFR20 concentration DF: 

(SAq) + (10% of ten times the IOCFR20 concentration) 4Ž; 
"Specific Activity of each identified radionuclide 

* Calculation of Boron DF: 

DF2 = Actual Tank Boron Concentration + 0.7.  

Calculation of Cs-I37 Limit: 

DF3 = High Alarm Set Point+ (1E-5 iECi/ml * 1.0SEB cpm per ipCi/ml) 

Maximum release flow rate calculation: 

Max Flow = [(MDCT flow gpm * 0.9) + (Most Restrictive DF)] * 0.9
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The dilution flow rate used is the current flow rate at the site. The minimum dilution flow 
rate is 5000 gpm per the TMI-1 FSAR. This ensures this batch release will meet the 
following equation.  

E.(C/IX) :5 0.10, (eq 1.2) 

where: Ci = diluted concentration of thQ ith radionuclide, 

Xi= Ten times the concentration forthat radlonucide In the unrestricted 
area (10 CFR 20, App. B, Table 2, Col. 2). Avalue of 3E-3 LCifml for 
dissolved and entrained noble gases shall be used.  

The set points for RM-L6 are set for each release based on the rnpfihesponse to each 
radionuclide identified in the gamma scan sample results as ) 

(1.5) [sri (gCi/cc),*(CPM/i.Cilcc)j + (CPM)K T CPM 

(2.0) [V-1 (lCi/cc)j (CPMWpCi/cc)1 ] + (CPJII , lJIH ALARM CPM 

where: (PCi/cc)i = positively identified nucl es 

(CPM/gCi/co)i = RM-L6 sensitivity to radinuclide i.  

(CPMaK) = RM-L6 round priorto batch release 

A high alarm on RM-L6 will dlo,,Cvve WI_-V-2 57 and terminate any WECST releases 
to the environment.  

1.2.2 RM-L12 • NJ) 

RM-L12 is an off-li em, monitoring periodic combined releases from the Industrial 
Waste Treatm y ste dustrial Waste Filtration System (IWTS/tWFS). The Input to 
IWTS/IWFS ogifl1 in TMI-2 sumps, (see Figures 1.1 and 1.2) and the TMI-1 Turbine 
Building svmp {'•e gure 1.1). The set points are based on the maximum release rate 
from bo TS a IWFS simultaneously, (see Figure 1.1) a minimum dilution flow rate, 
and % of mes the 10CFR20 concentration for Cs-137, which is the most limiting 
M•r n ide a concentration of 1 E-5 i±Cifml. These inputs are used in equation 1.1 to 
det ~in e RM-L12 High Alarm set point for all radionuclides being released. A high 
alarmr RM-L12 will close IWTS and IWFS release valves and trip release pumps to 
stop the release.  

1.2.3 RM-L10 

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

1.2.4 RM-L7 

RM-L7 is not an ODCM required liquid radiation monitor. RM-L7 is an off-line system, 
monitoring the TMINS outfall to the Susquehanna River (see Figures 1.1 and 1.2). This 
monitor is the final radiation monitor for TMI-1 and TMI-2 normal liquid effluent releases.
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1.3 Control of Uiuid Releases 

TMI liquid effluent releases are controlled to less than ten times the 1OCFR20 concentrations by 
limiting the percentage of this limit allowable from the two TMi liquid release points. RM-L6, and 
effluent sampling, limits batch releases to less than or equal to 10% for all radionuclides, and 
RM-L12, and effluent sampling, limits releases from TMI-1 and TMI-2 to less than or equal to 50% 
for Cs-137, 

These radiation monitor set points also include built in meter error factors to further ensure that TMI 
liquid effluent releases are less than ten times the I OCFR20 concentrations to the environment.  

The radioactivity content of each batch of radioactive liquid waste is determinpfior to release by 
sampling and analysis in accordance with ODCM Part I Table 3.2-1 or 0 Pa Il, Table 3.2-1.  
The results of analyses are used with the calculational methods in Sectigsl to sure that the 
concentration at the point of release is maintained within the ODCM P GCo 2.2.1.1. and 
ODCM Part 11 Control 2.2.1,1.

Post-release analysis of samples composited from batch relea rfomred in accordance with 
ODCM Part i Table 3.2-1 or ODCM Part II Table 3.2-1. Th esult the previous post-release 
analysis shall be used with the calculational methods in t CM t6 assure that the concentrations 
at the point of release were maintained within the ODCM Part I ntrol 2.2.11.1, and ODCM Part II 
Control 2.2.1.1.  

The radioactivity concentration of liquids disc from continuous release points are determined 
by collection and analysis of samples in a cordancv *h ODCM Part I Table 3.2-1, or ODCM Part II 
Table 3.2-1. The results of the analysis u ued wiffi the calculational methods of the ODCM to 
assure that the concentration at the poin 1"le is maintained within the ODCM Part I 
Control 2.2.1.1, and ODCM Part II C n 11.
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TABLE 1.1 

TMI Uquid Release Point and Liquid Radiation Monitor Data 

RELEASE 
LIQUID RADIATION LIQUID RELEASE TERMINATION 

MONITOR POINT (Maximum DISCHARGE FLOW INTERLOCK 
(DETECTOR) LOCATION Volume) RECORDER (YES/NO) VALVES 

RM-L6 281' Elevation WECST Batch FT-84 YES 
(Nal) TMI-1 Auxiliary Bldg es8000 gal.) WDL-V257 

RM-L7 South end of TMi-1 Station Discharge Y 

(Na) o CT n - TMI-1 and FT-146 L-V27 
**_MDCTTMI-2, __ L-__-1_311 P YES 

IWTS/IWFS IW-V73, 
RM-L12 IWFS Building NW Continuous Releases -3 IW-P16,17,18 

(Nal) Corner (300,000/ 
80,000 gal.) IW-V279, 

_ _ __ _ IW-P29,30
* WDL-R-1311 has been flanged off as a TMI-2 liquid outfal 

** RM-L7 is not an ODCM required liquid radiation monit 

C)
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TABLE 1.2

TMI-2 Sump Capacities

Total 
Capacity Gallons 

Sump Gallons per Inch 

Turbine Building Sump 1346 22.43 

Circulating Water Pump House Sump 572 10.59 

Control Building Area Sump 718 9.96 

Tendon Access Galley Sump 538 9.96 

Control to Service Building Sump 1346 )2.43 

Contaminated Drain Tank Room Sump 135 3.80 
Chlorinator House Sump .....- % A , 

Water Treatment Sup** 922.43 

Air Intake Tunnel Normal Sump 00_-

Air Intake Tunnel Emergency Sump I 0000v 766.00 

Condensate Polisher Sump* 2611' 62.31 

Sludge Collectlon Sump** ' 1106 26.33 
Heater Drain Sump -- --,....  

Solid Waste Staging Facility Sump 1476 24.00 

Auxiliary Building Sump t 10102 202.00 

Decay Heat Vault Sump 479 10.00 

Building Spray Vault Sump 479 10.00 

SCondensate Polisher Sump is deactit and- PDMS condition.  

** The Water Treatment and Sludge C ioi) Sumps will be deactivated for PDMS.
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Figure 1.1 
TMI-1 Liquid Effluent Pathways . Composite Radiation Monitor 

Sampler 

Radwasta Grab 
Disposal LJ Sample
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FIGURE 1.2 

TMI-2 Liquid Effluent Pathways

-" COMPOSITE SAMPLER
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2.0 UQUID EFFLUENT DOSE ASSESSMENT 

2.1 Liquid Effluents - 10 CFR 50 Appendix I 

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 Island. The 
dose contribution from all radionuclides in liquid effluents released to the unrestricted area is 
calculated using the following expression: 

Dose j. = (At) X (cj)X A jXFR)+(FIXFD (eq 2.1) 

where: 

Dose j = the cumulative dose commitment to the total bo or organ, j, from the liquid 
effluents ror the total time period, in mrem.  

at = the length of the time period of actual releases, over'which Ci and f are averaged for all 
liquid releases, in hours.  

Ci = the average concentration of radionulV in undiluted liquid effluent during time period 
At from any liquid release, In 1 M 

For Fe-55, Sr-89, Sr-90, t releases conservative 
concentration values b sed In the Initial dose calculation based on 
similar past plant c 'ions. D values are not used in dose 
calculations.. ( ,P - .  

f = undilut 'quid M/ste flow, in gpm.  

FD = p nt utfo aterflowrate during the period of release, in gpm 

FR = actu 'verflowrate during the period of release or average riverflowrate forthe month 
the release is occurring, in gpm.  

DF = dilution factor as a result of mixing effects in the nearfield of the discharge structure of 
0.2 (NUREG 0133) or taken to be 5 based on the inverse of 0.2.  

AWij and AFJ = the site-related Ingestion dose commitment factor to the total body or any organ, j, for 
each identified principle gamma and beta emitter, in mremlhr per pCifml. AW is the 
factor for the water pathway and AF is the factor for the fish pathway.  

Values for AWIJ are determined by the following equation: 

AWij = (1.14E5) x (Uw) x (DFq) (eq 2.2)
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where: 

1.14E5 = (I.AE6 pCiIjCi) x (1.OE3 ml/kg) + (8760 hrfyr) 

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

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

Values for AFij are determined by the following equation: 

AFij = (1.14E5) x (Ut) x (DFij) x (BF) (eq 2.2.2) 

where: 

1.14E5 = defined above 

Uf = adult fish consumption, assumed to be 21 kg/yr (Re u I. 9, Rev. 1).  

DFiJ = Ingestion dose conversion factor for radionucli ", for adt total body and for "worst 
case" organ, j, in mrem/pCi, from Table 2.1 (Reg. i 1.109, Rev. 1).  

BFi = Bioaccumulation factorfor radionuclid i, in fish, in pCi/kg per pCl/L from Table 2.2 (Reg.  
Guide 1.109, Rev. 1).  

2.2 TMI Liquid Radwaste System Dose Calcs e/Mo 

ODCM Part I Control 2.2.1.3 and T S Tech Spec Section 6.7.4.a.6 requires that 
appropriate portions of the liquid ra ast t ment system shall be used to reduce the radioactive 
materials in liquid wastes prior t dis arge when the monthly projected doses due to the liquid 
effluent releases from each u o un ed areas would exceed 0.06 mrem to the total body or 
0.2 mrem to any organ in r month. The following calculational method is provided for 
performing this dose pr o on.  

At least once per nth, th al dose from all liquid releases for the quarter-to-date will be divided 
by the number o aa nt the quarter and multiplied by 31. Also, this dose projection shall include 
the estimated dtqe due any anticipated unusual releases during the period for which the 
projection 19 1 t is projected dose exceeds 0.06 mrem total body or 0.2 mrem any organ, 
appropriate po ' Nf the Liquid Radwaste Treatment System, as defined In Section 3.1, shall be 
used to reduce rlioactivlty levels prior to release.  

At the discretion of Radiological Engineering, lime periods other than the current quarter-to-date 
may be used to project doses If the dose per day in the current quarter-to-date Is not believed to be 
representative of the dose per day projected for the next month.
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2.3 Alternative Liquid Dose Calculational Methodology 

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

As an alternative dose caloulational methodology GPU Nuclear calculates doses using SEEDS 
(simplified environmental effluent dosimetry system).  

The onsite and SEEDS calculational models use actual liquid release data with actual monthly 
Susquehanna River flow data to assess the dispersion of effluents in the river.  

%0 4a
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TABLE 2.1 

Liquid Dose Conversion Factors (DCF): DFu 

Page 1 of 3 

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

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

H 3 NO DATA 1.05E-07 1.OSE-07 7.05E-07 1.05E-07 1, •. N 1.05E-07 
C 14 2.84E-06 5.68E-07 5.68E-07 5.68E-07 5.68E-07 5 8E-OAT 3.7E-07 
NA 24 1.70E-06 1.70E-06 11.70E-06 1O.7E-08 1 .70E-06 .0E0 1.70E-06 

CR 51 NO DATA NO DATA 2.66E-09 I.59E-09 5O86 'O3E-09 6.695-07 
MN 54 NO DATA 4.67E-06 8,72E-07 NO DATA 13 NO DATA 1.40E-05 

......... .o......................... 1........................... ................. , •.. •- --......... o~o..................... ......... .... .. . .. . o ......-.. o............... ...  

MN 56 NO DATA 1.15E-07 2.04E-08 NO DATA 1IODAY7 NO DATA 3.67E-06 
FE 55 2.75E-06 1 .9E-06 4.43E-07 NO DATA NO ATA 1.06E-06 1 .09E-06 
FE 59 4.34E-06 1.02E-05 3,1E-06 NO ATA NO DATA 2.85E-O6 3.40E-05 

CO 58 NO DATA 7.45E-07 1.67E-086 E.0 NODA NO DATA NO DATA 1.51E-05 
CO 60 NO DATA 2.14E-06 4.72E-06 NO DATA NO DATA NO DATA 4.02E-05 
NI 63 1.30E-04 9.01DE-06 46E-08 DATA NO DATA NO DATA 1.88E-06 

NI 65 5.28E-07 6.86E-08 3.2100 NO DATA NO DATA NO DATA 1.74E-06 

S....................... .... o...... •................................. ..................... , ........ .... o.....°=......................... .. .oo.o. .. o= . .........................  
CRB 64 NO DATA 8.S1E-08 2.82E-08 NO DATA 2NOEDAT7 NO DATA 7.IOE-01 

ZN 69 1.03E-08 1.97ND8 .8E-09 NO DATA 1 .28E-08 NO DATA 2.96E-09 
BR 83 NO DATA NO DATA ' .02E-08 NO DATA NO DATA NO DATA 5.79E-08 
BR 84 NO DATA DAT 5.21 E-08 NO DATA NO DATA NO DATA 4.09E-1 3 

BR 85 5.... NO DATA . T 2.14E-09 NO DATA NO DATA NO DATA ..LTE-24 
RB 86 NO DATA 05 9.83E-08 NO DATA NO DATA NO DATA 4.16E-06 
RB 88 NO DATA 6.05E-OB 3.21 E-08 NO DATA NO DATA NO DATA 8.36E-19 

RB 89 NO DATA 4.01 E-08 2.82E-08 NO DATA NO DATA NO DATA 2.33E-21 
SIR 89 3.08E-04 NO DATA 8.84E-O5 NO DATA NO DATA NO DATA 4.94E-05 
SR 90 7.58E-03 NO DATA 1.86E-03 NO DATA NO DATA NO DATA 2.1 9E-04 

SIR 91 5.67E-06 NO DATA 2.29E-07 NO DATA NO DATA NO DATA 2.70E-05 
SIR 92 2.15E-06 NO DATA 9.30E-08 NO DATA NO DATA NO DATA 4.26E-05 
Y 90 9.62E-09 NO DATA 2.5BE-10 NO DATA NO DATA NO DATA 1 .02E-04
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TABLE 2.1 

Liquid Dose Conversion Factors (DCF): DFu 

Page 2 of 3 

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

NUCLIDE BONE LIVER T, BODY THYROID KIDNEY LUNG GI-LLI 

Y 91M 9.09E-11 NO DATA 3.52E-12 NO DATA NO DATA NO TA 2.67E-10 
Y 91 1.41 E-07 NO DATA 3.77E-09 NO DATA NO DATA Nf D A** 7.76E-05 
Y 92 8.45E-10 NO DATA 2.47E-11 NO DATA NO DATA DAT• 1.48E-05 

S................................................................................................................... ........... ... ... ..B .o.. ..................  Y 93 2.68E-09 NO DATA 7.40E--11 NO DATA NO ,06 NO DATA 8.50E-05 
ZR 95 3.04E-08 9.75E-09 6.60E-09 NO DATA 1.506-078 NO DATA 3.09E-05 
ZR 97 1.68E-09 3.39E-1 0 1.55E-10 NO DATA 51I9- NO DATA 1.052-04 

NB 95 6.22E-09 3.46E-09 1.86-049 NO DATA 3,31.4 9 NO DATA 2.10E-05 
MO 90 NO DATA 4.31.E-06 8.20E-07 NO DATA 9.17r-07 NO DATA 9.99E-06 
TO 99M 2.47E-l0 6.98E-10 8.89E-09 NO A 1.06-08 3,42E-10 4.13E-07 

TO 101 2.54E-10 3.66E40 3.592-09 1.-0 6.59E-09 1.87-10 1.1 2E-21 
RU 103 1.85E-07 NO DATA 7.972E-08 & 1A 0A 7.06E-07 NO DATA 2.16E-0O 
RU 105 1.54E-08 NO DATA 6.082E0- DATA 1 .99E-07 NO DATA 9.42E-06 
.................................... ......, .... ..............................  

RU 106 2.76E-06 NO DATA 3. 0 NO DATA 5.31 2-06 NO DATA 1.78E-04 
AG 112M .1.60E-07 1.48E-07 7 -08 NO DATA 2.912E-07 NO DATA 6.04E-05 
SB 125 1.79E-06 2.OOE-08 7.0 62- 1.82E-09 0.0 1.38E-06 1.97E-05 
TE 125M 2.68E-06 9.712E-07 C E-097 8.062E-07 1.09E-05 NO DATA 1.07E-05 

S..... I........ °.=....... .... ............................. ... •.. °.... .. .° , ................................. °....=° °................................ -°=° -......-- ------------

TE 127M 6.772-06 2.42E-0t. 8,25E-07 1.73E-06 2.75E-05 NO DATA 2.27E-05 
TE 127 1.10E-07 N2E-068 2.382-08 81i5E-08 4.48E-07 NO DATA 8.682-06 
TE 129M 1.15E-05 -Y 1.82E-06 3.95E-06 4.802E-05 NO DATA 5.79E-05 

..°. ............................... ............. .........................................................................................................................  
TE 129 3.14E-08 1. 6E-08 7.652-09 2,412-08 1.322-07 NO DATA 2.372-08 
TE 131 M '1.73E-06 8.46E-07 7.05E-07 1.342-05 8.57E-06 NO DATA 8.AOE-05 
TE 131 1.97E-08 8.232-09 6.22E-09 1.622-08 8.63E-08 NO DATA 2.79E-09 

TE 132 2.52E-06 1.532-06. 1.532-06 1.802-06 1.57E-05 NO DATA 7.712E-05 
1 130 7.56E-07 2.23E-06 8.80E-07 1,89E-04 3.48E-06 NO DATA 1 .92E-06 
I 131 4.16E-06 5.952-06 3.41 E-06 1 .95E-03 1.02E-05 NO DATA 1 .57E-06 

1 132 2.03E-07 5.43E-07 1.90E-07 1.90E-05 8.65E-07 NO DATA 1.02E-07 
1 133 1.42E-06 2.47E-06 7.53E-07 3,63E-04 4.31E-06 NO DATA 2.22E-06 
I 134 1.06E-07 2.88E-07 1.03E-07 4,99E-06 4.58E-07 NO DATA 2.51E-10

................................................................................................................................................... ...........................
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TABLE 2.1 

Liquid Dose Conversion Factors (DCF): DFq 

Page 3 of 3 

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

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

1 135 4.43E-07 1.16E-06 4.28E-07 7.65E-05 1.86E-06 NO DATA 1.31E-06 
CS 134 6.22E-05 1.48E-04 1.21 E-04 NO DATA 4.79E-05 1. r% 2.591-06 
CS 136 6.51 E-06 2.57E-05 1.85E-05 NO DATA 1.43E-05 1.6E-0 2.92E-06 

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

CS 137 7.97E-05 1.09E-04 7.14E-05 NO DATA 3.701E3• " 6. E-05 2.11 E-06 
CS 138 5.52E-08 1.09E-07 6.40E-08 NO DATA 8.01 IE-09 4.65E-13 
BA 139 9.70E-08 6.91E-11 2.84E-09 NO DATA 6.4+ 392E-11 1 .72E-07 
......................................................................... ........A . . ...............................
BA 140 2.03E-05 2.55E-08 1.33E-06 NO DATA 8b62O9 1.46E-08 4.18E-05 
BA 141 4.71E-08 3.56E-11 1.59E-09 NO DATA 3.3t -11 2.02E-11 2.22E-17 
BA 142 2.13E-08 2.1 9E-1I 1 .34E-09 NO 4ATA 1 .85E-1 1 1,24E-11I 3.002-26 ............................................. --------- ... ......... ....... ........ .......... ...... ........ ......... .......  
LA 140 2.50E-09 1.26E-09 3.33E-10 410 DA NO DATA NO DATA 9,25E-05 
LA 142 1.28E-10 5.82E-11 1.45E-11 D A NO DATA NO DATA 4.25E-07 
CE 141 9.36E-09 6.33E-09 7.1 BE-1I 0 O DATA 2.94E-09 NO DATA '2,42E-05 S........................... ................................................... •.-.. ... -........................................................... •...................  
CE 143 1.65E-09 1.22E-06 i.a? NO DATA 5.37E-10 NO DATA 4.56E-05 
CE 144 4.88S-07 2.04E-07 iW"-08 NO DATA 1.21E-07 . NO DATA i .65E-04 
PR 143 9.20E-09 3.69E-009 4.60? NO DATA 2.13E-09 NO DATA 4,03E-05 

PR 144 3.01 E-11 1.251 3E-12 NO DATA 7.05E-12 NO DATA 4.33E-18 
ND 147 6.29E-09 7.21"'X- 4.3SE-10 NO DATA 4.25E-09 NO DATA 3.49E-05 
W 187 1.03E-07 1 E-09. 3.01E-08 NO DATA NO DATA NO DATA 2.82E-05 

NP 239 1.19E-09 _I10 6.451-11 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-01 72.
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TABLE 2.2 

Bioaccumulation Factors, BF,

Bioaccumulation Factors to be Used In the Absence of Site-Specific Data* 
(pCilkg per pCi/liter)

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

** Sb bioaccumulation factor value is taken from EPRI NP-3840, 

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

3.1 TMI-1 Liuuid Effluent Waste Treatment System 

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

Reactor Coolant Train 

a. Water Sources - (3) Reactor Coolant Bleed Tanks (RCBT) 
- (1) Reactor Coolant Drain Tank (RCDT) 

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

c. Uquid Effluent for Release - (2) Waste Evaporator her. orage Tanks 
- (VWECST) 

d. Dilution - Mechanical Draft Cooling Tower 
- River Flow (2E7 gpm average) 

Miscellaneous Waste Train 

a. Water sources: - Auxiliary BuU ng Bump 
- Reactor Btidig Sump 
- Miscellan o Vste Storage Tank 
- Laun aste orage Tank 
- Neaing Tank 
- alJ Feed Tank 
- sed 6oat Tank 

n Water Tank Tunnel Sump 
- FHea Exchanger Vault Sump % ndon Access Galley Bump 

Spent Fuel Pool Room Sump 
- TMI-2 Miscellaneous Waste Holdup Tank 

b. 4 4iq ocessing - Miscellaneous Waste Evaporator, MWE (see Figure 3.2) 
& Y. J- Demineralizers prior to release 

c. "5jquid Effluent for Release - (2) Waste Evaporator Condensate Storage Tanks 
- (WECST) 

cd. Dilution - Mechanical Draft Cooling Tower (0-38k gprn) 
- River Flow (2EF7 gpm average)
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3.2 Operability of the TMI-1 Liquid Effluent Waste Trmatment System 

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

a) Miscellaneous Waste Evaporator (WDL-ZI B) or Reactor Coolant Evaporator 

(WDL-ZIA) 

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

c) Waste Evaporator Condensate Storage Tank ONDL-T 11 A ar B) 

d) Evaporator Condensate Pumps (WDL-P 14 A or B) 

3.2.2 TM]-1 Representative Sampling Prior to Discharge A~ 

All liquid releases from the TMI-1 Liquid Waste Trea em are made through the 
Waste Evaporator Condensate Storage Tanks. T pro th~orough mixing and a 
representative sample, the contents of the tank 4r eoiivd'ated using one of the Waste 
Evaporator Condensate Transfer Pumps.  

3.3 TMI-2 Liquid Effluent Waste Treatment System 4 

3.3.1 Description of the TMI-2 Liquid Radi•or aste Treatment System 

The TMI-2 Liquid Radioactive atment System has been out of service since the 
TMI-2 Accident in 1979. ._ii. Radioactive Waste is processed by the TMI-1 
system described in Secti 3.1 lorto release. In addition, TMI-2 releases water from 
various sumps and I tat er (see Figures 1.1 and 1.2). These processes are 
governed by plant 4o'dures that encompass proper sampling, sample analysis, and 
radiation monit us
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FIGURE 3.1 

TMI-1 Liquid Radwaste 

B.A. MU-Va 

TANK

RECLAIMED WATER SYSTEM
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FIGURE 3.2 

TMI-1 Liquid Waste Evaporators
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4.0 GASEOUS EFFLUENT MONITORS 

4.1 TMI-1 Noble Gas Monitor Set Points 

The gaseous effluent monitor set points are established for each gaseous effluent radiation monitor 
to assure concentrations of radlonuclides In gaseous effluents do not exceed the limits set forth in 
ODCM Part I Control 2.2.2.1. Table 4.1 fists Gaseous Effluent Release Points and their associated 
parameters; Figure 4.1 provides a Gaseous Effluent Release Pathway Diagram.  

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

500 > F (cj)(F)(K1)(Dv) (eq 4.1.1) 

and 4 
3000 > • (cq)( 1 + 1.1 MJ)(Dv)(F) (eq 4.1.2) 

where: 

S= set point concentration based on Xe-I equivalent, in ijCi/cc 

F = gaseous effluent flowrate at the n'ilo sec 

Ki = total body dose factor, in mrem - er [Li/M3 from Table 4.3 

Dv = highest sector annual v ge g9 seous atmospheric dispersion factor N(O/) at or beyond 
the unrestricted are_ 0 n n secjn9, from Table 4.4 for station vent releases and 
Table 4.5 for all ctir eases, (Condenser off gas, ESF FHB, and ground releases).  
Maximum valu presen used are 7.17E-7 sec/m3 at sector NNE for station vent, and 
1.I16E-5 seK ors N and WNW for all other releases.  

L, skin do ctorde to beta emissions from radionuclide i, in mrem/yr per j.Cilr? from 
Tab ý 

M= air tor due to gamma emissions from radionuclide i, in mrad/yr per MCi/rn from 

Table 

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 Uimitfor unrestricted areas, in mrem/yr.  

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

The set point concentration is converted to set point scale units on each radiation monitor using 
appropriate calibration factors.
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This section of the ODCM Is Implemented by t6e Radiation Monitor System Set Points procedure 
and the procedure for Releasing Radioactive Gaseous Waste.

109.
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4.2 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 I Control 2.2.2.1.  

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

1500 > f (cj)(Ff(P1)(Dv) (eq 4.2) 

where: 

r = set point concentration based on 1-131 equivalent, in 1±Ci/cc N 

F= gaseous effluent flow rate at the monitor, in cc/sec 

P, = pathway dose parameter, in mrem/yr per pCilm3 for ttii tion pathway from 
Table 4.8. The dose factors are based on the aqial ind* al organ and most restrictive 
age group (child) (NUREG-0133).

NOTE yr 

Appendix A contains Pi calcuj•at!ai methodology.  

1500 = annual dose rate limit to any o: m)iculates and radiolodines and radionuclides 
(other than noble gases) with reater than eight days in mremryr.  

Dv = highest sector annual j ge g ous dispersion factor (XQ or D/Q) at or beyond the 
unrestricted area boj chry~mw(Table 4.4 for releases from the station vent and Table 4.5 
for all other releas is used for the inhalation pathway. Maximum values of X/Q 
presently used)^ 7.17 sec/m3 for station vent, at sector SE, and 1.16E-5 sec/m3 for 
all other relea s, ectors N and WNW.  

The set point cono tion further reduced such that concentration contributions from multiple 
release points wul d npmbine to exceed ODCM Control limits.  

The set poirnt; ceation is converted to set point scale units on each radiation monitor using 
appropriate callItIon factors.  

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

110



TMI - Unit I

Number

Radiological Controls Procedure 6610-PLN-4200.01 
Title Revision No.  

Offsite Dose Calculation Manual (ODCM) 20

4.3 TMI-2 Gaseous Radiation Monitor Set Points 

TMI-2 Gaseous Radiation Monitors have their set points described in TMI.Plant Procedure 1101-2.1.  
Figure 4.5 provides a gaseous effluent release pathway diagram. Table 4.2 provides TMI-2 
Radiation Monitor Data.  

These set points are set in accordance with the Controls delineated in Part II of this ODCM.

0
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4.4 TMI-1 Gaseous Effluent Release Points and Gaseous Radiation Monitor Data 

TMI-1 has eleven (11) required effluent gaseous radiation monitors. These are RM-A4, RM-A5, 
RM-A15, RM-A6, RM-A7, RM-A8, RM-Ag, RM-A14, ALC-RMI-18, WHP-RIT-1, and RLM-RM-1.  
These gaseous release points, radiation monitors, and sample points are shown in Table 4.1.  

4.4.1 RM-A4/RM-A6 Fuel Handlina and Auxiliary Building Exhaust 

RM-A4 is the particulate, radioiodine and gaseous radiation monitor for the TMI-1 Fuel 
Handling Building Ventilation (see Figures 4.1 and 4,2). RM-A6 is the particulate, 
radioiodine, and gaseous radiation monitor for the TMI-1 Auxiliary Building Ventilation 
(see Figures 4.1 and 4.2). High alarms on RM-A4 or RM-A6 noble gas channels will 
initiate shutdown of the related building ventilation air supply syst rf1ese two radiation 
monitors concurrently will satisfy requirements for the Station Ver releae point in place 
of RM-A8. , 

4.4.2 RM-A8 Station Ventilation Exhaust 

RM-AS Is the particulate, radloiodine and gaseous d on nitorfor the TMI-1 Station 
Ventilation (see Figures 4.1 and 4.2). This in pl1 efflueradlatlon monitor also has an 
associated sampling panel with sampling lines locat'bdjefom the sample filters. High 
alarm on RM-A8 noble gas low channel will initiate sitdown of the Station Ventilation air 
supply systems. (The Fuel Handling an Auxiliary Building Ventilation). This radiation 
monitor satisfies requirements for the ion Vent release point In place of RM-A4 and 
RM-A6.1 

4.4.3 RM-ASRM-A15 Condenser ( ,,aust 

RN-AS is the gasr o itorforthe TMI-1 Condenser Off Gas exhaust (see 
Figures 4.1 and 4.4).^ 15 • the back up gaseous radiation monitor for the TMI-1 
Condenser Off Ga ust ee Figures 4.1 and 4.4). High alarms on RM-A5 low 
channel or RM- 'o as channels will initiate the MAP-5 Radioiodine Processor 
Station. Thes'•v oldi on monitors together satisfy requirements for the Condenser Off 
Gas releIa p 

4.4.4 RM-A7 s Decay Tank Exhaust 

R , e gaseous radiation monitorforthe TMI-1 Waste Gas Decay tanks (see 
Figu 4. and 4.2). This in plant effluent radiation monitor also has an associated 
sampli g 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.  

4.4.5 RM-A9 Reactor Building Puree Exhaust 

RM-AS is the particulate, radiolodine and gaseous radiation monitor for the TMI-1 Reactor 
Building Purge system (see Figures 4.1 and 4.3). This in plant effluent radiation monitor 
also has an associated sampling panel with sampling lines located before the sample 
filters. High alarm on RM-A9 noble gas low channel will initiate shutdown of the Reactor 
Building Purge System. This radiation monitor satisfies requirements for the Reactor 
Building Purge System release point.
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4.4.6 RM-AI 4 ESF FHB Ventilation System 

RM-A1 4 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 hasran 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.  

4.4.7 ALC-RMI-16 Chemical 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 i if*hemical Cleaning 
building on the ground floor, and has an associated sample pa e Sa ling for 
particulate activity is performed off of the monitor. :: V.:1 

4.4.8 WHP-RIT-1 Waste Handlinq and Packaging Faciit ust 

WHIP-RIT-1 is an Ebedine AMS-3 particulate radi'on ni o forthe TMI WHPF. The 
monitor Is located in the Mechanical Equlpmen m in e WIHPF. Sampling for 
particulate activity is performed off of the monitor. A alarm will initiate shutdown of 
the ventilation air exhaust system.  

4.4.9 RLM-RM-I Respirator Cleaning and ,audry Maintenance (RLM) Facility 

RLM-RM-I is an Ebedine AMS-•nricul radiation monitor for the TMI RLM Facility.  
The monitor is located in the Mb4Ai0 l Equipment Room in the RLM. Sampling for 
particulate activity is perfo S 0 the monitor.  

/>CQ
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4.5 TMI-2 Gaseous Effluent Release Points and Gaseous Radiation Monitor Data 

TMI-2 has three (3) regulatory required gaseous effluent radiation monitors. These are HP-R-21 9, 
HP-R-219A and HP-R-225. These gaseous release points, radiation monitors, and sample points 
are shown in Table 4.2, and various gaseous effluent pathways are depicted In Figure 4.5.  

4.5.1 HP-R-219 Station Ventilation Exhaust

HP-R-219 is a Victoreen particulate and gaseous radiation monitor for the TMI-2 
ventilation exhaust. This in-plant effluent radiation monitor is located in the TM[-2 
Auxiliary Building 328 foot elevation and has an associated sample panel.

4.5.2 HP-R-219A Station Ventilation Exhaust 

HP-R-219A Is a Victoreen particulate and gaseous radiation o ittghe TMI-2 
ventilation exhaust. This In-plant effluent radiation monitor ted in the TMI-2 
Auxiliary Building 328 foot elevation. : •/ 

4.5.3 HP-R-225 Reactor Building Purge Air Exhaust D "A't 

HP-R-225 is a Victoreen particulate and gaseous ra qJion monitor for the TMI-2 Reactor 
Building Purge Air Exhaust System. This in-plant efflent radiation monitor is located in 
the TMI-2 Auxiliary Building 328'elevati n area.
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4.6 Control of Gaseous Effluent Releases 

TMI gaseous effluent combined releases are controlled (per ODCM Part I for TMI-1 andODCM 
Part II 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 nmem per year to the 
skin, and 1500 mrem per year to the thyroid. This is done by restricting simultaneous releases and 
by limiting the dose rates that may be contributed by the various vents at any time. The various vent 
radiation monitor set points are each based on fractions of the above limits and do not exceed the 
above limits when summed together. These effluent radiation monitor set points are calculated 
using the methodology described in equations 4.1.1, or 4.1.2 and 4.2. The actual set points are then 
listed in TMI-1 Operations Procedure 1101-2.1.  

The radioactive content of each batch of gaseous waste is determined pr r e se by sampling 
and analyses in accordance with ODCM Part I for TMI-1 and ODCM PfI fo .2. The results of 
pre-release analyses are used with the calculational methods in Se .1 and 4.2 to assure that 
the dose rates at the site boundary are maintained below the lirnit • Part I for TMI-1 and 
ODCM Part it for TMI-2.  

Post-release analyses of samples composited from batch dcontious releases are performed in 
accordance with ODCM Part I for TMI-1 and ODCM Part II for -2. The results of the analyses 
are used to assure that the dose rates at the site boundary are 6raintained within the limits of ODCM 
Part I forTMl-1 and ODCM Part II for TMI-2.  

C>,
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TABLE 4.1 

TMI-1 Gaseous Release Point and Gaseous Radiation Monitor Data 

GASEOUS RELEASE 
RADIATION GASEOUS (F) TERMINATION 
MONITOR RELEASE FLOW INTERLOCK 

(DETECTOR) LOCATION POINT RECORDER (YESINO) VALVES 
YES 

Fuel Hand. AH-E-10 
RM-A4 306 Elevation Building FR-149 AH-D-I20 

Exhaust AH-D-1,.A 
AH- 2 

306' Elevation Auxiliary 
RM-A6 Auxiliary Bldg. Exhaust -11 

Exhus AH-1 
G-V47 

RMA-8/9 Bldg. Station FR-I AH-E-10 
RM-A8 Near BWST Vent & FR-I50 / MAP-I 

Exhaust starts MAP-5 
Radioiodine 

,,,__ _ _._ Sampler 

322' Elevation Condenser 1S -5 
RM-A5 Second Floor Off G 1113 Radiorodine 

Turbine Bldg. ELI S____ %ampler 

322' Elevation nde s Ir YES 

RM-A15 Second Flo FR-1113 Starts MAP-5 
Turb ine Bg. Exhaust "Radioiodine 

Tb ESampler 
'taste Gas 

306' Decay FR-123 YES 
RM-A7 xlia y g. Tanks WDG-V47 

YES 
Reactor AH-V-IABJBCID 

R-A-819 Bldg. Building FR-909/ WDG-5341535 
RNear BWST Purge FR-148 Starts MAP-5 

Exhaust Radiolodine 
Sampler 

331' Elevation ESF Fuel NO 
RM-A14 ESF FHB Handling FR-IIO4AJB Manual 

Outside Chem. Building Action s 
Addition Bldg. Exhaust
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TABLE 4.1 

TMI-1 Gaseous Release Point and Gaseous Radiation Monitor Data 

RELEASE 
GASEOUS TERMINATION 
RADIATION INTERLOCK 
MONITOR GASEOUS (YES/NO) 

(DETECTOR) LOCATION RELEASE POINT VALVES 
Chemical Chemical CCB Exhaust 

ALC-RMI-18 Cleaning Bldg. system NONE 
304' Elevation Syste 
WHPF WHPF Exhaust YES 

WHP-RIT-1 Mechanical WHPF E YES 
I Equipment Room System 
RLM-Mechanical RLM Exhaust RLM-RM-1__ Equipment Room System 

TABLE 4.2 i 

TMI-2 Gaseous Release Point and Gaseous Radiatio onitor Data 

_- RELEASE 
GASEOUS TERMINATION 
RADIATION GASUS INTERLOCK 
MONITOR EASE (YESJNO) 

(DETECTOR) LOCATIOb-,,, POINT VALVES 
328' Elevatl tfion 

HP-R-219 Auxiliar NONE 
Buildig , Exhaust 

32•...I~vat• Station Vent NN 
HP-R-2019A • " Exhaust NN 

328'rlevation Reactor Bldg 
HP- j;liary Building Purge Exhaust NONE 

Duct WA"

117



TMI - Unit 1

Number

Radiological Controls Procedure 6610-PLN-4200.01 
Title Revision No.  

Offsite Dose Calculation Manual (ODCM) 20

TABLE 4.3 

Dose Factors for Noble Gases and Daughters* 

Gamma Beta 
Total Body Skin Dose Gamma Air 

Dose Factor(a) Factor(b) Dose Factor Beta Air 
K. Li M . Dose Factor 

(mremlyr per (mrem/yr per (mrad/yr per NI 
Radionuclide iCilm3) iCim) I C ilm3) (mrad/yr per 1Ci/m)] 

Kr-83m 7.56E-02"* --- 1.93E+01 2.88E+02 

Kr-85m 1.17E+03 1.46E+03 1.23E÷03 1.9 E+03 

Kr-85 1.61E+01 1.34E+03 1.72E+01 T'95E+03 

Kr-87 5.92E+03 9.73E+03 6.17E+0, 1.03E+04 

Kr-88 1.47E+04 2.37E+03 1.5 +04 2.93E+03 

Kr-89 1.66E+04 1.OIE+04 1.73E+. 1.06E+04 

Kr-90 1.56E+04 7.29E+03 1 .63E+04 7.83E+03 

Xe-131 m 9.15E+01 4.76E+02 1.56E+02 1.11E+03 

Xe-133m 2.51E+02 9.94% <2) 3.27E+02 1.48E+03 

Xe-I 33 2.94E+02 3.53E+02 1.05E+03 

Xe-135m 3.12E+03 0& \z1j2 3.36E+03 7.39E+02 

Xe-135 1.81E+03 ,O 6E+03 1.92E+03 2.46E+03 

Xe-I 37 1.42E+03Lf -1.22E+04 1.51E+03 1.27E+04 

Xe-138 8.839*K3 4.13E+03 9.21 E+03 4.75E+03 

A-126E0 T 9.30E+03 3.28E+03 
NY# 

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

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

7.56E-02 = 7.56 x 10.2.

(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 2.
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TABLE 4.4 

Atmospheric Dispersion Factors forThree Mile Island 

a STATION VENT DISTANCE 
a SECTOR AVERAGE XIQ (IN SEC/ML) IN METERS) SEASON - ANNUAL 

SECTOR 610 2413 4022 5631 7240 12067 24135 40225 56315 72405 

N 1.18E-07 5.32E-07 2.95E-07 1.93E-07 1.39E-07 6.52E-08 1.91E-08 5.02E-09 1.88E-09 1.09E-09 

NNE 1.70E-07 7.17E-07 3.45E-07 2.OOE-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 2.132-07 2.67E-07 1.53E-07 1.05E-07 4.31E-08 1.42E-08 4.42E-09 1.59E-09 8.64E-10 

E 2.31E-07 1.71E-07 1.52E-07 1.49E-07 1.06E-07 4.63E-08 1.62E-08 5.19EPTN48E-09 1.50E-09 

ESE 3.60E-07 2.12E-07 2,50E-07 1.48E-07 9.48E-08 3.98E-08 1.50E-08 5.j_9= 2.)2E-09 1.93E-09 

SE 4.19E-07 3.79E-07 2.53E-07 1.55E-07 1.11E-07 4.82E-08 1.81E-08 ._-0 .. 302-09 2.22E-09 

SSE 2.90E-07 3.62E-07 2.55E-07 1.49E-07 1.11E-07 5.02E-08 1.98E-A 6. 9 2.94E-09 1.70E-09 

S 1,87E-07 6.47E-08 2.16E-07 1.30E-07 8.65E-08 4.09E-08 1.49 -09 1,99E-09 1.04E-09 

SSW 6.13E-O8 4.16E-08 1.56E-07 1.03E-07 6.81E-08 2.72E-08 4E - 3. IE-09 1.50E-09 8.23E-10 

SW 5.76E-OB 1.14E-07 1.70E-07 1.05E-07 6.93E-08 2.51E-08 . E-09 2.72E-09 1.33E-09 8.33E-10 

WSW 8.52E-08 3.75E-07 2.14E-07 1.26E-07 7.74E-08 3.08E-08 1.02r 8 3.282-09 1.392-09 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 1.98E-09 1.25E-09 

WNW 1.41E-07 6.28E-07 3.30E-07 2.19E-07 1.48E-07 68-08 1.952-08 6.322-0g 2.16E-09 1.34E-09 
NW 1.42E-07 5.67E-07 3.17E-07 1.93E-07 1,30E-0• .• -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 1.2j- 5.2 -08 1.77E-08 4.82E-09 2.01E-09 1.22E-09 

* STATION VENT 
SECTOR AVERAGE D(Q IN M2) ____ s) SEASON - ANNUAL 
SECTOR 610 2413 4022 61 "k,30 12067 24135 40225 56315 72405 

N 2.51E-09 8.72E-10 4.84E-10 2.kft 2.50E-10 8.67E-11 2.61E-11 4.98E-12 1.57E-12 7.84E-13 

NNE 3.89E-09 1.98E-09 9.54E-1 .Q99gE-1 3.38E-10 1.10E-10 2.89E-11I 6.06E-12 2.10E-12 8.89E-13 

NE 2.58E-09 6.70E-10 9.13E-10C.9-10 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 56 -10 E-10 2.08E-10 8.30E-11 2.32E-11 5.41E-12 1.63E-12 7.64E-13 

E 5.54E-09 1.232-09 6.17E-' 4.59E-10- 3.63E-10 1.34E-10 3.68E-11 9.44E-12 3.77E-12 1.97E-12 

ESE 9.17E-09 2.05E- E - 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 2.882-0 A1•-09 1.02E-09 6.85E-10 2.60E-10 8.30E-11 2.34E-11 9.42E-12 5.51E-12 

SSE 7.50E-09 1.62E-09 .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 253E-10 1.56E-10 5.38E-11 1.68E-1 1 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 1.292-09 6.8112-10 365E-10 2.96E-10 1.122-10 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 3.25E-09 1.232-09 7,39E-10 4.22E-10 2.77E-10 1.142-10 7.28E-11 7.61E-12 2,92E-12 1.36E-12 

NNW 1.98E-09 9.88E-10 6.71E-10 3.05E-10 2.23E-10 8.21E-11 2.41E-11 4.93-12 172-12 9.03-13

DATA FROM 1/1/78 THROUGH 12131/86 USED IN CALCULATIONS
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TABLE 4.5 

Atmospheric Dispersion Factors for Three Mile Island 

* GROUND RELEASE DISTANCE 
9 SECTOR AVERAGE XIQ (IN SEC/M (IN METERS) SEASON - ANNUAL 

SECTOR 610 2413 4022 5631 7240 12057 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.O5E-09 
NNE 1.08E-05 1.10E-06 5.66E-07 3.41E-07 2.38E-07 9.55E-08 3.112E-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 285E-07 1.97E-07 7.82E-08 2.64E-08 8.38E-09 3.04E-09 1.665-09 
E 8.49E-06 1.09E-06 5.48E-07 2.91E-07 1.87E-07 8.40E-08 2.82E-08, 9.85E-J§ A 5E-09 2.87E-09 

ESE 6.91E--06 9.02E-07 4.49E-07 2.57E-07 1.67E-07 7.20E-08 2.77E-08 1.y-k 5.14E-09 3.68E-09 
SE 6.70E-06 9.06E-07 4.53E-07 2.81E-07 203E-07 8.94E-08 3.33E-08 8X-08 .19E-09 4.18E-09 

SSE 7.26E-0W 9.25E-07 4.91E-07 2.87E-07 2.08E-07 9.18E-08 3.72E-0x,1.f: 5.82E-09 3.26E-09 
S 8.70E-06 9.08E-07 3.99E-07 2.41E-07 1.61E-07 7.31E-08 2.57j*&, ,,3 f3-09 3.745-09 1.95E-09 

SSW 6.05E-06 7.01E-07 2.75E-07 1.86E-07 1.24E-07 5.06E-08 2E-0 .71E-09 2.87E-09 1.68E-09 
SW 5.94E-06 5.71E-07 2.86E-07 1.81E-07 1.22E-07 4.50E-08 "1. -08 5.12E-09 2.53E-09 1.59E-09 

WSW 8.00E-06 7,02E-07 3.602-07 2.1SE-07 1.34E-07 5.50E-08 1.87K80 6.12E-09 2.62E-09 1.83E-09 
W 1.02E-05 1.07E-06 5.30E-07 3.02E-07 2.05E-07 9. 1E-08 3,152-08 9.48E-09 3.74E-09 2.38E-09 

WNW 1.16E-05 1.13E-06 5.98E-07 3.67E-07 2.53E-07 1. 0E-07 3.56E-08 1.18E-08 4.07E-09 2.54E-09 
NW 1.13E-06 1.06E-06 5.70E-07 3.53E-07 2.40E-07 ' . - 7 3,82E-08 1.11E-08 5.14E-09 2.78E-09 

NNW 1.08E-05 1.04E-06 5.72E-07 3.27E-07 2.2-0" 9,00-068 3.202-08 8.89E-09 3.75E-09 2.29E-09 

"* G RO UND RELEASE -ANNUAL 
"* SECTOR AVERAGE D/Q (IN M-2  MINM MER _) SEASON -ANNUAL 

SECTOR 610 2413 4022 5X•• 1 QK0 12067 24135 40225 56315 72405 
N 2.30E-08 1.88E-09 8.93E-10 4. E- XJ.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/.4•0- 3.38E-10 1.10E-10 2.89E-11 6.06E-12 2.10E-12 8.89E-13 
NE 1.75E-08 2.005-09 1.01 ;-09 '.041-10 2.98E-10 1.04E-10 2.88E-11 6.01E-12 1.99E-12 9.23E-13 

ENE 1,88E-08 1.85E-09 8.9k-10 42E-10 2-65E-10 8.57E-11 2.33E-11 5.41E-12 1.63E-12 7.64E-13 
E 2.88E-08 2.99E2-09 o.39E2- 06.34E-10 3.67E-10 1.35E-10 3.68E-11 9,42E-12 3.772-12 1.972-12 

ESE 3.59E-08 3.80E- 2- 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-09M . -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 .59E-09 8.00E-10 5.20E-10 1.88E-10 6.18E-11 1.61E-11 5.66E-12 2,83E-12 
S 2.65E-08 2.212E-09 9.07E-10 4.75E-10 286E-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,.4E-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 20DE-10 6.76E-11 1.89E-11 4.58E-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 a67E-10 1.19E-10 3.43E-11 8.36E-12 2.39E-12 1.29E-12 
NW 2.78E-08 2.15E-09 1.06E-09 5.58E-10 3.41E-10 1.19E-10 3.57E-11 7.61E-12 2.92E-12 1.36E-12 

NNW 2.17E-08 1.75E-09 8.75E-10 4.24E-10 257E-10 8.55E-11 2.42E-11 4;93E-12 1.72E-12 9.03E-13

DATA FROM 1/1178 THROUGH 12131/86 USED IN CALCULATIONS
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TABLE 4.6 

Dose Parameters for Radioiodines and Radioactive 
Particulate in Gaseous Effluents* 

CRITICAL ORGAN CRITICAL ORGAN NUCLIDE ORGAN FACTOR Pi*** I. NUCLIDE ORGAN FACTOR Pl*** 

H-3** TOTAL BODY 3.04E-07 1.12E+03 RU-1 03 LUNG 1.79E-04 6.62E+05 
C-14 BONE 9.70E-06 3.59E404 RU-105 GI-LU 2.69E-05 9.95E+04 
NA-24 TOTAL BODY 4.35E-06 1.61 E+04 RU-1 06 LUNG 3.87E-03 1.43E+07 
P-32 BONE 7.04E-04 2.60E+06 AG-11 OM 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 6.2 7Z3.4 2.32E+06 
MN-56 GI-LLI 3.33E-05 1.23E+05 TE-127M LUNG 4. 0E- 1.48E+06 
FE-55 LUNG 3.00E-05 1.11E+05 TE-127 GI-LLI . E- 5.62E+04 
FE-59 LUNG 3.43E-04 1.27E+06 TE-129M LUNG .76E.04 1.76E+06 
CO-58 LUNG 2.99E-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 . 2E-05 3.08E+05 
NI-63 BONE 2.22E-04 8.21E+05 TE-131 LU 5.55E-07 2.05E+03 
N1-65 GI-LLI 2.27E-05 8.40E+04 TE-1 32 L G 1.02E-04 3.77E+05 
CU-64 GI-LLI 9.92E-06 3.67E+04 1-130 1 4.99E-04 1.85E+06 
ZN-65 LUNG 2.69E-04 9.95E+05 1-131 4.39E-03 1.62E+07 
ZN-69 GI-LLI 2.75E-06 1.02E+04 1-132 THYROID 5.23E-05 1.94E+05 
BR-83 TOTAL BODY 1.28E-07 4.74E+02 1-133 THYROID 1.04E-03 3.85E+06 
BR-84 TOTAL BODY 1.48E-07 5.48E+02 1-13 THYROID 1.37E-05 5.07E+04 
BR-85 TOTAL BODY 6.84E-09 2,53E+01 5 THYROID 2.14E-04 7.92E+05 
RB-86 LIVER 5.38E-05 1.98E+05 A 134 LIVER 2.74E-04 1.01E+06 
RB-88 LIVER 1.52E-07 5.62E+02 LIVER 4.62E-05 1-71E+05 
RB-89 LIVER 9.33E-08 3.45E 37 BONE 2.45E-04 9.07E+05 
SR-89 LUNG 5.89E-04 2.1 6 -138 LIVER 2.27E-07 8.40E+02 
SR-90 BONE 2.73E-02 i 0ce+ BA-1 39 GI-LLI 1.56E-05 5.77E+04 
SR-91 G]-LLI 4.70E-05 t,4J05 BA-140 LUNG 4.71E-04 1.74E+06 
SR-92 GI-LLI 6.55E-05 ?.2.42Er5 BA-141 LUNG 7.89E-07 2.92E+03 
Y-90 GI-LL1 7.24E-05 . 8E+05 BA-142 LUNG 4.44E-07 1.64E+03 
Y-91M LUNG 7.60-9E 1E+03 LA-140 GI-LLI 6.10E-05 2,26E+05 
Y-91 LUNG 7.10E-k .63E+06 LA-142 GI-LLI 2.05E-05 7.59E+04 
Y-92 GI-LLI 6JE-059 2.39E+05 CE-141 LUNG 1.47E-04 5.44E+05 
Y-93 GI-LLI :.-04' 3.89E+05 CE-1 43 GI-LLI 3.44E-05 1.27E+05 
ZR-95 LUNG SE 0E4 2.23E+06 CE-144 LUNG 3.23E-03 1,20E+07 
ZR-97 GI-LLI 9. 4E-05 3.51E+05 PR-1 43 LUNG 1.17E-04 4.33E+05 
NB-95 LUNG 1.66E-04 6.14E+05 PR-1 44 LUNG 4-23E-07 1.57E+03 
MO-99 LUNG 3.66E-05 1.35E+05 ND-147 LUNG 8.87E-05 3.28E+05 
TC-99M GI-LLI 1.30E-06 4.81E+03 W-187 GI-LLI 2.46E-05 9.10E+04 
TC-1 01 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 receptors usage of 
pathway media, and are based on the most restrictive age group (child) critical organ. Additional dose 
parameters for nuclides not included in this Table may be calculated using the methodology described in 
NUREG-0l 33.  

** Tritium dose factors include an Increase of 50% to account for the additional amount of this nuclide absorbed 
through the skin.  

* mremlyear per ±0CI/m 3.
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FIGURE 4.1 

TMI-1 Gaseous Effluent Pathways
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FIGURE 4.2 

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

TMI-1 Reactor Building Effluent Pathway
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FIGURE 4.4 

TMI-1 CondenserOffgas Effluent Pathway
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FIGURE 4.5 
TMI-2 Gaseous Effluent Filtration SystemiPathways 
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5.0 GASEOUS EFFLUENT DOSE ASSESSMENT 

A I florsnvac hffltimnlt - Inmtntnnsnhmut PesIss. Limits

5.1.1 Noble Gases 

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

5.1.1.1 Total Body 

Dose Ratetb = (K1) x (Dv) x (01) (eq 5.1.1.1) 

where: 

Dose Ratet b = instantaneous total body dose rate limi ,4 t boundary, In mrem/yr.  

K= total body dose factor due to gara e ons for each identified noble 
gas radionuclide, in mrent/yr pR ROT ftrm Table 4.3.  

Dv = highest sector annual average gase u1s dispersion factor (X/Q) at or 
beyond the unre tricte4 area boundary, in sec/irn, from Table 4.4 for 
station vent redeasezrfd Table 4.5 for all other releases (Condenser Off 
Gas, ESF FHB, ,d groibreleases). Maximum values presently in use 
are 7.17E-7 s at sere or NNE for station vent, and 1.16E-5 sec/rn for 
all other releah bors N and WNW.  

,= Relea e of dionuclide, i, in xCi/sec as determined by sampling and 
an ated using the concentration of noble gas radionuclide, i, 
in times the release pathway flow rate, in cc/second.
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5.1.1-2 Skin 

Dose Rate1 k M f (Li + 1.1 Mi) X (Dv) X (Q, (eq 5.1.1.2) 

where: 

Dose Rates = instantaneous mremlyear skin dose rate limit, at the site boundary, in 
mremlyr.  

Li = skin dose factor due to beta emissions for each identified noble gas 
radionuclide, in mremlyr per F±Cilm 3 from Table 4.3.  

air dose factor due to gamma emissions fore ehCd noble gas 

radionuclide, in mrad/yr per ýtCI/m 3 from Ta .3&,

1.1 = mrem skin dose per mrad air dose. Co jiAose to skin dose.  

Qj= release rate of radionuclide, i, In ase a determined by sampling and 
analysis. Calculated using the f ntra n of noble gas radionuclide, i, 
in i±Ci/cc, times the release pathway rate, in cc/second.  

Dv = highest sector annual aeerage gaseous dispersion factor (XIQ) at or 
beyond the unrestri . area boundary, in sec/rn 3 ,from Table 4.4 for 
station vent releases; a - able 4.5 for all other releases (Condenser Off 
Gas, ESF FHk4R grouQ releases). Maximum values presently in use 
are 7.17E-7 sN ctor NNE for station vent and 1..16E-5 sec/i 3 for 
all other r ectors N and WNW.  

C>
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5.1.2 Iodine-1 31, Iodine-1 33, Tritium and Radionuclides in Particulate Form, with Half-Lives 
Greater than 8 Days 

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

Dose Ratenl - (Pi) (Dv) (Ql) (eq 5.1.2) 

where: 

Dose Ratelp = mremlyear organ dose rate.  

Pi = dose parameter for l-131, 1-133, Tritium and dnuies in Particulate 
Form, with half-lives greater than 8 days, fo e na i on pathway, in 

mrem/yr per ý.Ci/M
3, from Table 4.6. ThJ ctors are based on the 

critical individual organ and most restri ag oup (child).  

Dv = highest sector annual average gyeous'sersion factor (XIQ or D/Q) at 
or beyond the unrestricted areANndar, in sec/rM 3, from Table 4.4 for 
the station vent releases and Table ;or all other releases. X/Q is used 
for the inhalation pathway. Maximur) values of XIQ presently used are 
7.17E-7 sec/rM for staIn vent, at sector NNE, and 1 .16E-5 sec/mr for all 
other releases, at so N and WNW.  

= release rate o c. radi uclide, i, in j.Cisec. Calculated using the 
concerttration o-c LlrTdionuclide, i, in .Ci/cc, times the release pathway 
flow rate, 0 end.
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5.2 Gaseous Effluents - 10 CFR 50 Appendix I

5.2.1 Noble Gases 

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

(eq 5.2.1)Dose F = (3.17E-8) x f (Mi) x (Dv) x(Qi) 

and

Dose

when 

'<

= (3.17E-8) x i (NI) x (Dv) x (Q) (eq 5.2.2) 

Dose r = mrad gamma air dose due to gamma emi I'on onoble gas 
radionuclides.  

Dose Ip = mrad beta air dose due to beta/e'm ps from noble gas radionuclides.  

M, = air dose factor due to gamma emissions for each identified noble gas 
radlonuclide, In mrad/ per pICnfm 3, from Table 4.3.  

N, = air dose factor to be missions for each identified noble gas 
radionuclide, i(LY,4 per gCi/m3 , from Table 4.3.  

Dv = highest s cr inIaverage gaseous dispersion factor, XIQ, at or 
beyo Ate unrtricted area boundary, in sec/m3. Values may be read or 
intJ ~l~tea Table 4.4 for releases from the station vent and 
Ta all other releases. Maximum values of X/Q presently used 

e7.17-7 sec/rm3 for station vent at sector NNE, and 1.1BE-5 sec/M3 for 
o er releases at sectors N or WNW.  

= release of noble gas radionuclide, i, in QCi, over the specified time period, 
(.k("LClsecond * seconds).  

N1-8 = inverse of the number of seconds in a year.

NOTE 

If the methodology in this section is used in determining dose to an 
individual, rather than air dose due to noble gases, substitute Ki, from 
Table 4.3, for Mi, and (LI + 1.1 Mi) for Ni.
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5.2.2 Iodine-131, Iodine-1 33, Tritium and Radionuclides in Particulate Form, with HaWf-Uves 
Greaterthan 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:

(eq 5.2.2)Dose, , S (3.17E-8) x (R,) (Dv) (Ch) 

where:

Dose, = dose to all real pathways, p, to organ, o, of an in vidu in age group, a, 
from 1-131, 1-133, Tritium and Radionuclides;** cul • Form, with 
half-lives greaterthan 8 days, in mrem, du y••red time period.  

Ri the dose factor for each identified rad on bde,--athway, p, age group, 
a, and organ, o, In mrem/yr per •1 ±/j•it . inhalation pathway and m2 

mrenlyr per gCI/sec for other wayst.m Tables 6.2 to 5.7.

Triium H- p d actor ýI'yrem/vear per GtCm3 for all pathways.  

v" = h sector annual average gaseous dispersion factor (XIQ) at or Y r • ,beyond the unrestricted area boundary, in sec/mn, forthe inhalation 
pathway, and DIQ, in m2, for other pathways. Table 4.4 is used to derive 
the values for station vent releases and Table 4.5 is used to derive tile 
values for all other releases. The values used to calculate site boundary 
and critical receptor doses are as follows:

Station Vent Releases - Boundary 
Inhalation X(Q 7.17 E-7 
Meat DIQ 1,22 E-8 
Cow/MIlk/Infant D!Q 1.22 E-8 

Station Vent Releases - Critical Receptor 
Inhalation X1Q 7.2 E-7 
Meat. D/Q 4.6 E-9 
Cow/Milk/Infant DIQ 3.1 E-9

Ground D/0 
Vegetation D/Q 

Ground D/Q 
Vegetation D0Q

131

NOTE 7 

Since there is minimal or no elemental lodin4released from the 
condenser off-gas air ejector (see NURES T) all Iodine R• values for 
all pathways, excep the inhalation patlay, alIonsidered to be zero 

when performing dose calculations r r easefrom the condenser 
off-gas air ejector. Only calcuIlatil '1sef7tue to the inhalation pathway 
for condenser off-gas air eject'iod IhsY

"1.22 E-8 
1.22 E-8 

7.8 E-9 
8.9 E-9
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Ground or Other Rleases - Boundary 
Inhalation X/Q 1.16 E-5 
Meat DIQ 4.12 E-8 Ground D/Q 
Cow/Milk/Infant DIQ .4.12 E-8 Vegetation D/Q 

Ground or Other Rleases - Critical Receptor 
Inhalation X/Q 1.2 E-5 
Meat D)Q 9.2 E-9 Ground D/Q 
Cow/Milk/Infant D/Q 6.3 E-9 Vegetation DIQ

4.12 E-8 
4.12 E-8 

3.0 E-8 
2.6 E-8

Dv(H-3) = In the case of H-3 only the X/Q's above are used for all pathways.  

Q, = release of 1-131, 1-133, Tritium and Radionuclides, i, In Particulate Form 
with half-lives greater than 8 days, in 1CI, cumul '•er the specified 
time period (&Ci/second * seconds).  

3.17E-8 = inverse of the number of seconds in y 

a-
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5.3 Gaseous Radioactive System Dose Calculations Once per Month 

ODCM Part I Control 2.2.2.4 and TMI-2 PDMS Tech Spec Section 6.7.4.a.6 requires that 
appropriate subsystem of the Gaseous Radwaste Treatment System shall be used to reduce the 
radioactive materials in gaseous waste priorto their discharge. When the monthly projected doses 
due to the gaseous effluent releases from the site would exceed: 

0.2 mrad to air from gamma radiation; or 
0.4 mrad to air from beta radiation; or 
0.3 mrem to any organ.  

The following calculational method is provided for performing this dose projejn.  

At least once per month the gamma air dose, beta air dose and the m org dose for the 
quarter-to-date will be divided by the number of days into the quarterjduRid by 31. Also, this 
dose projection shall include the estimated dose due to any anticipate sual release during the 
period for which the projection is made. If these projected doses r of the values listed 
above, appropriate portions of the TMI-i Gaseous Waste Trea tern, as defined in 
Section 6.0, or appropriate portions of the TMI-2 Gaseous uen Jiration System as shown on 
Figure 4.5, shall be used to reduce radioactivity levels pri tlea.  

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

a,
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5.4 Alternative Dose Calculational Methodologies for Gaseous Effluents 

As an alternative to the methods described above, the models intor based upon, those presented in 
Regulatory Guide 1.109 (Rev. 1) may be used to make a comprehensive dose assessment. Default 
parameter values from Regulatory Guide 1.109 (Rev. 1) and/or actual site specific data can be used 
where applicable.  

The onsite, on-line computerized system fortracking gaseous effluent dose uses annual average 
gaseous dispersion factors. As an alternative dose calculational methodology. GPU Nuclear 
calculates doses using an advanced class A'W dispersion model called SEEDS (simplified 
environmental effluent dosimetry system).  

This model incorporates the guidelines and methodology set forth in USNRQ latory 
Guide 1.109, and uses actual hourly meteorological information matched to he ti of releases to 
more accurately assess the dispersion of effluents in the atmosphere.^0 'o 'his assessment 
of dispersion with TMINS effluent data for each unit, postulated maxlu ypothetical doses to the 
public are calculated.  

A; 

0Y 
C>ý
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TABLE 5.2.1 

Pathway Dose Factors, Ri 

AGE GROUP: INFANT PATHWAY: INHALATION 

----------------------------------------------------------------
] ORGAN DOSE FACTORS; imnerl-year per rF m ...........p.  

NULDJBONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI 
------ ------------------------------------------ -----------

H-3 0.00E+00 6.47E+02 6.47E+02 6.47E+02 6.471E02 6.47E+02 6.47E+02 

C-14 2.65E+04 5.31E+03 5.31E+03 5.31E+03 5.31E+03 5.31E+03 5.31E+03 

CR-51 0.00E+00 O.OOE+00 8.95E+01 5.75E+01 1.32E+01 1.28E+04 3.57E÷02 

MN-54 O.OOE+00 2.53E+04 4.98E+03 0.0oo+00 4.98E+03 l.00-E+ I7.E+03 
FE-55 1.97E+04 1.17E+04 3.33E+03 0.00E+00 0.00E+00 8.6 9.1,,OE+03 

FE-59 1.36E+04 2.35E+04 9.48F+03 0.00E+00 0.OOE+00 1. )O6 2.48E+04 

C0-58 0.00E+00 1.22E+03 1.82E+03 0.002+00 0.O0E+0Jjj Ell 1.11E+04 
00-60 O.00E+00 8.02E+03 1.18E+04 0.00E+00 0.00E2 +'d03,5E:06 3.19E+04 

NI-63 3.39E+05 2.04E+04 1.16E+04 0.00E+00 0.0 +00 "•19E+05 2.42E+03 
-------------------- -------------------------- ---------------------
ZN-65 1.93E+04 6.26E+04 3.11E+04 0.00E+00 3.25E+0 6.47E405 5.14E+04 
RB-86 0,00E+00 1.90E+05 8.82E+04 0.00E+00 0.00E+ 0.00E÷00 3.04E+03 

SR-89 3.98E+05 0.00E+00 1.14E+04 O.00 E*,0 0.00E+00 2.03E+08 6.40E+04 
---------------- I ------------------------ -- ------------------------

SIR-GO 4.09E+07 O,OOE+00 2.59E+06 0.0 + 0.00E+00 i.12E+07 1.31E+O5 
"Y-91 5-88E+05 .O00E+00 1.57E+04 C E+O 0.00E+00 2.45E+06 7.03E+04 

ZR-95 1.15E+05 2.79E+04 2.03E+04 t 0 3.11E+04 1.75E+06 2.17E+04 

NB-95 1.57E+04 6.43E+03 3.78 03 .- E+00 4.72E+03 4.79E+05 1.27E+04 

RU-1 03 2.02E+03 0.00E+00 6.00E+00 4.24E+03 5.52E+05 1.61 E+04 

RU-106 8.68E+04 0.00E+00 E+ 0.OOE+00 1.07E+05 1.16E+07 '1.64E+05 
------------------------ - -------------------------------------------
AG-110M 9.98E+03 7.22E 5.00 03 0.002+00 1.09E+04 3.67E+06 3.30E+04 

TE-125M 4.76E+03 1.99E 58E+02 1.62E+03 0.OOE+00 4.47E+05 1.29E+04 

"TE-127M 1.67E+04 6 2o0 .07E+03 4.872E03 3.75E+04 1.31E+06 2.73E+04 
--------- - ------- --------------------------------------

TE-129M 14AiE+0 6.09 2.23E+03 5.47E+03 3.18E+04 1.68E+06 6.90E+04 

1-131 3.79E+ 44e4 04 1.96E+04 1.48E+07 5.18E+04 0.00E+00 1.06E+03 

1-133 1.32E+01I 1E+04 5.60E+03 3.56E+06 2-24E+04 0.OOE+00 2.16E+03 

CS-134 3.96E+05 7.032406 7.46E+04 0.00E+00 1.902+05 7.972+04 1.33E+03 
0S-136 4.83E+04 1.35E+05 5.29E+04 0.00E+00 5.64E404 1.18E+04 1.43E+03 

C8-137 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 5.25E403 5.17E÷05 2.16+E04 

CE-144 3.19E+06 1.21E+06 1.76E+05 O.OOE+00 5.38E+05 9-84E+0 1.A8E+05 
------------------------------------- -------------------------------

PR-143 1.40E+04 5.24E+03 6.99E+02 0.00E+00 1.97E+03 4.33E+05 3.72E+04 
ND-147 7.94E+03 8.13E+03 5.00E+02 0.OOE+00 3.15E+03 3.22E+05 3.12E+04
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TABLE 5.2.2 

Pathway Dose Factors, RI 

AGE GROUP: CHILD PATHWAY: INHALATION 

1 ORGAN DSE FACTORS; mremlyear per FLCi/m 3 

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

H-3 0.00E+00 1.12E+03 1.12E+03 1.12E+03 1.12E+03 1.12E+03 1.12E+D3 
C-14 3.59E+04 6.73E+03 6.73E+03 6.73E-+03 6.732403 6.73E+03 6.73E+-03 
CR-SI 0.OOE+00 0.OOE+00 1-54E+02 8.55E+01 2.43E+01 1.7OEý+Qt.08?E4+D3 

MN-54 0.00E+00 4.29E+04 9.51E+03 0.OOE+00 1.002+04 1.5 &2}9E+04 
FE-55 4.74E+04 2.522+04 7.77E+03 0.00E+00 0.00E+00 1 " 05'.87E+03 
FE-59 2.072+04 3.34E+04 1.67E+04 0.005+00 0.00E+00 1.2V+0(6 7.07E+04 

00-58 0.002+00 1.77E+03 3.16E+03 0.OOE+00 0.00E+ +06 3.442+04 
CO-SO 0.00E+00 1.31E+04 2.26E+04 0.002+00 0. 0Qf'+00 7E+06 9.62E+04 
NI-63 8.21E+05 4.63E+04 2.80E+04 0.OOE+00 0.G O0+t4,.75E+O5 6.33E+03 

ZN-65 4-262+04 1.132+05 7.03E+04 O.OOE+00 7.14E2. 9.952+05 1.63E+04 
RB-86 0.00E+00 1 .98E+06 1.14E+05 0OODE+jO 0.00E400 0.002+00 7.99E+03 
SR-89 5.99E+05 0.002+00 1.72E+04 I.o t 0 .002+00 2.16E+06 1.672+05 

SR-90 1.01E+08 0.002+00 844E+0' np~E2Rb 0.10E2+00 1.48E+07 3.43E+05 
Y-41 9.142+05 0.002+00 2:44E2±0'4- .t+OJ0lG 0.00+00 2.63E+06 1.84E+05 
ZR-95 1.90E+05 4.18E+04 3D 9 0E E+QO 5.96E+04 2.23E+06 6.11IE+04 

NB-9S 2.35E+04 9M18+03 8. 03 OOE00EO 8.62E+03 6.142+05 3.70E+04 
RU-i 03 2.792+03 0.002+00 +q OO6'00E+00 7.03E+03 6.62E+05 4.48E+04 
RU-I 06 1.362+05 0.00E+00 +tf¶ 4 0.002+00 .1.84E+05 1.43E+07 4.292+05 

AG-110M 1.692+04 1.1~i4E4s14 +03 0.005+00 2.125+04 5.482+06 1.002+05 
TE-125M 8.73E+03 2. E2+ 142+02 1.922E+03 0,0OE+00 4-77E+05 3.38E+04 
TE-127M 2.492+04, +03 .022+03 6.072+03 6.365+04 1-48E+06 7.142+04 

TE-129M I1.92E+ .85 3 3.04E+03 6.33E+03 5.032+04 1.76E+06 1.82E+05 
1-131 4.812+ ,ifU)+04 2.73E+04 1.62E+07 7.88E+04 0.002+00 2.842+03 
1-133 1.662+04 N~3E4.04 7.702+03 3.85E+06 3.38E+104 0.00E+00 .5.48E+03 

08-1 34 6.512E+05 1.012+06 2.252+05 0.002+00 3.302+05 1.212+05 3.852+03 
C8-136 6.512E+04 -1.71 E+05 1.162+05 0.002+00 9.55E+04 1.452*04 4.182+03 
CS-137 9.072+05 8.252+05 1.282+05 0.002+00 2.822+05 1.04E*05 3.622+03 

BA-I140 7.40E+04 6.48E+01 4.33E+03 0.002+00 2.11E+01 1.74E+06 1.022+05 
02-141 3,92E+04 1.95E+04 2.902+03 0.002+00 8.552+03 6.44E+05 5.662+04 
02-144 6.772+06 2,12E+06 3.612E+05 0.002+00 *1.17E+08 1.20E+07 3.892+05 

PR-143 1.85E+04 5.55E+03 9.142+02 0.002+00 3.002+03 .4.332+05 9.732+04 
ND-147 1.08E+04 8.73E+03 8.81 E+02 0.002+00 4.812+03 3.282+05 8.212E+04
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TABLE 5.2.3 

Pathway Dose Factors, Ri 

AGE GROUP: TEEN PATHWAY: INHALATION 

------ - --1 . .. .. .. .. ... . .a-- ---- --- - o-- ---- -- -- e-- -- ;-- --- -. .. . .. . . . . .. . ..  

NUCLIDE ---------------.ORGAN DOSE FACTORS; mrem/year per Cm---------J BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI 

H-3 0.00Et00 1.27E+03 1.27E+03 1.27E+03 1.27E+03 1,27E+03 1 27E+03 
C-14 2.60E+04 4.87E+03 4.87E+03 4.87E+03 4.87E+03 4.87E+03 4.87E+03 
CR-Si 0.002+00 0,0OE+00 1 .35E+02 7.50E+01 3.07E+01 2.102+ 3.00E+03 ................ ............................. ................ !ý ý ý? ----
MN-54 0.00E+00 5.11E+04. 8.40E+03 0.00E+00 1.27E+04 1.9+ Q6•68E+04 
FE-55 3.34E+04 2.38E+04 5.54E+03 0.00E+00 0.00E+00 1 +0 t-4.39E+03 
FE-59 1.59E+04 3.70E+04 1.43E+04 0.OOE+00 0.00E+00 06 1.78E+05 

CO-58 0.00E+00 2.07E+03 2.78E+03 0.00E*00 0.00E+ 06 9.52E+04 
CO-6S 0.001+00 1.51E+04 1,98E+04 0.00E+00 0.OO+00 0 6. EE+06 2.59E+05 
NI-63 5.80E+05 4.34E+04 1,98E+04 0.00E+00 0.O6It0 00 .07E-+05 1.42E+04 

ZN-65 3.86E+04 1.34E+05 6.24E+04 O.00+00 8,64E+; 1.24E+06 4.66E+04 
RB-O6 0.002E00 1.90E+05 8.40E+04 0.O0E+ 0 0,00E+00 0.00E+00 1.77E+04 
SR-SQ 4.34E4-05 O.OOE+00 1.25E+04 0.00E 0 0.00E+00 2.42E+06 3-71 E+05 

SR-90 1.08E+08 0.00E+00 6.68E÷06 E0+0 0.00E+00 1,65E+07 7.65E+05 
Y-91 6.61E+05 0.00E+00 1.77E+04 0. + O.QOE+00 2.94E+06 4.09E+05 
ZR-95 1.46E+05 4.58E+04 2.15E 5+A 0+00 6.74E+04 2.69E+06 1.49E+05 

NB-95 1.86E+04 1.03E+04 5.684o'k .00E+00 1.00E+04 7.51E+05 9.68E404 
RU-103 2.10E+03 0.00E+00 4Q+. "0.O0E+00 7.43E+03 7-83E+05 1.09E+05 
RU-106 9.84E+04 0.00E+00 . +04 0.00E+00 1.90E+05 1.61E+07 9.80E+05 

AG-110M 1.38E+04 1.31E 99 +03 0.00E+00 2.50E+04 6.75E+06 2.73E205 
TE-125M 4.88E+03 2.2 •0 7E+02 l.40E+03 0.O0E+00 5.36E+05 7.50E204 
TE-127M 1.80E+04 ÷043 .18E+03 4.38E+03 6.54E+04 1.66E+06 1.59E+05 

TE-129M 1,39E+0j4 .M6E3 2.25E+03 4.58E+03 5.19E+04 1.98E+06 4.05E+05 
1-131 3.54E+ •. A E+04 2.64E+04 1.46E+07 8.40E+04 0.00E+00 6.49E+03 
1-133 1.22E+04 'jd'5E+04 6.22E*03 2.92E+06 3.69E÷04 0.00E+00 1.03E+04 

CS-134 5.02E+05 1.13E+06 5.49E+05 0.00E+00 3.75E+05 1.46E+05 9.76E+03 
C0-136 5.15E+04 1.94E÷05 1.37E+05 0.OOE+00 1.10E+05 1.78E+04 1.09E+04 
CS-137 6.70E+05 8.48E+05 3.11E+05 0.OOE+00 3.04E+05 1.21E+05 8.48E+03 

BA-140 5.47E+04 6.70E+01 3.52E+03 0.00E+00 2:28E+01 2.03E+06 2.29E+05 
CE-141 2.84E+04 1.90E+04 2.17E+03 0.00E+00 8.88E+03 6.1 4E+05 1,26E+05 
CE-144 4.89E+06 2.02E+06 2.62E+05 0.00E+00 1.21E+06 1.34E+07 8.64E+05 

PR-143 1.34E+04 5.31E+03 6.62E+02 0.00E+00 3.09E+03 4.83E+05 2.14E+05 
ND-147 7.86E+03 8.56E+03 5.13E+02 0.00E+00 5.02E+03 3.72E+05 1.82E+05
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TABLE 5.2.4 

Pathway Dose Factors, Ri 

AGE GROUP: ADULT PATHWAY: INHALATION

NUCLDE 1ORGAN DOSE FACTORS; mremlyear per gICVtr3 

]BONE. - -LIVER --- T.BODY -THYROID KIDNEY --- LUNG --- G I-LLI
H-3 
C-1 4 
CR-51

0.00E+00 
1.82E+04 
0.00E+00

1.26E+03 1.26E+03 1.26E+03 126E+03 1.26E+03 1.26E+03 
3.41E+03 3.41E+03 3.41E+03 3.41E+03 3.41E+03 3A.1E03 
0.00E+0O 1.0OE+02 6.95E+01 2.28:2.+. 1. •l.___ ... 2E+03

MN-54 0.00E+00 3.98E+04 6.30E+03 0.00E+00 9.84E+03 1.401+6 7)74E+04 
FE-55 2.46E*04 1.70E+04 3.94E+03 0.OOE+00 0.00E+00 7 +0 -..- 03E+03 
FE-59 1.18E+04 2.78E+04 1.06E+04 0.OOE+00 0,00E+O0 T. 06 1.88E+05 

CO-S8 0.002+00 1.58E+03 2.07E+03 0.002*00 0.00 + 05 1.06E+05 
CO-6O 0.00E+00 1.15E+04 1.48E+04 0.00E+00 0.00•+0 5. E+06 2.85E+05 
NI-63 4.32E4-05 3.14E+04 1A5E+04 0,002.00 0.Od00g .78E+05 1.342+04 

ZN-65 3.24E+04 1.03E+05 4.66E+04 0.002+00 6.90E+X 8.64E+05 5.34E+04 
RB-86 0.00E400 1.35E+05 5.90E+04 0.OOE+;O 0.00E+00 0.00E+00 1.66E+04 
SR-89 3.04E+05 0.00E+00 8.72E+03 Q.00EO 0 .002+00 1.402+06 3.50E+05 

SR-90 9.92E+07 0.00E+00 6.10E+06 0OOE+0 00E+00 9.60E+06 7.22E+05 
Y-91 4.62E+05 0.00E+00 1.24E+04 2+0. 0 0.00E+00 1.70E+06 3.85E+05 
ZR-95 1 .07E+-05 3.44E+04 2.3+ 0 00 5.422+04 1.77E+06 1.50E+05 

NB-95 1.41E+04 7.82E+03 4. 1L03 .00E+00 7.74E+03 5.05E+05 1.04E+05 
RU-103 1.53E+03 O.OOE+00 OOL+/0,00E+00 5.83E+03 5.05E+05 1.10E+05 
RU-1 06 6.91E+04 0.00E+00 .E+03 0.00E+00 1.34E+05 9.36E+06 9.12E+05 

AG-I1D0M I .08E+04 1.002 4 94 +03 0.002+00 1.972+04 4.63E+06 3.02E+05 
TE-125M 3.42E+03 1.5 + 7E+02 1.05E+03 1.24E+04 3.14E+05 7.06E+04 
TE-127M 1.282+04 SRy+03 .57E+03 3.29E+03 4.582+04 9.0_E+05 1.50E+05 

TE-129M 9.76E+0N .67E• 1.58E+03 3A4E+03 3,66E+04 1.16E+06 3.83E+05 
1-131 2.52E+÷ /3EJ+04 2.05E+04 1.19E+07 6.13E+04 0.00E+00 6.28E+03 
1-133 8.64E+03"I48E+04 4.52E+03 2.15E+06 2.58E+04 0.00E+00 8.88E+03 

CS-134 3.73E+05 8.48E+05 7.28E+05 0.dOE+00 2.87E+05 9.76E+04 1.04E+04 
CS-136 3.90E+04 1.46E+05 1.10E+05 0.00E+00 8.56E+04 1.20E+04 1.17E+04 
CS-137 4.78E+05 6,21E+05 4.28E+05 0.00E+00 2.22E+05 7.52E+04 8.40E+03 

BA-140 3.90E+04 4,90E+01 2.57E+03 0.00+E00 1.67E+01 1.27E+06 2.18E+05 
CE-141 1.99E+04 1.35E+04 1.53E+03 0.00E+00 6.26E+03 3.62E+05 1.20E+05 
CE-144 3.43E+06 1,43E+06 1.84E+05 0.00E+00 8.48E+05 7.78E+06 8.16E+05 

PR-143 9.36E+03 3,75E+03 4.64E+02 0.00E+00 2.16E+03 2.81E+05 2.002E05 
ND-147 5.27E+03 6,10E+03 3.65E+02 0.OOE+00 3.56E+03 2.21E+05 1.73E+05
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TMI - Unit I

NLmber

Radiological Controls Procedure 661 O-PLN-4200.01 
Title Reviaion No.  

Offsite Dose Calculation Manual (ODCM) 20

TABLE 5.3.1 

Pathway Dose Factors, Ri 

AGE GROUP: ALL PATHWAY: GROUND PLANE 

ORGAN DOSE 
FACTORS* 

NUCLIDE ---------------------

T.BODY SKIN 

i--- -----------------
H-3 0.00E+00 0.OO1E+00 
C-14 0.00E4-00 0.OOE+00 0 
"CR-S1 4.•65206 5.50E+06 " ) ----- ----------------------- 
MN-54 1 .39E+09 1.622+09 
FE-55 0.OOE+U0 0.001+00 i-t " 
FE-59 2.73E+08 3.21 E+08: 
CO-58 3.79E+08 4.4E+ ',CO-60 2.15E+10 2.63E+10;'" 
NI-63 0.OOE+00 0.OOE+00 2 
------------------------------

ZN-65 7.47E+08 459E+08 
RB-86 8.97E+06 A,,03E+07 

:SR-89 __2.ý +04 
SR-90 O.OOEO, _ - E.60E+00 

,Y-91 1. 1• .21E+06 
ZR-95 2 5E+-- 7 2.84E+08 

INB-95 +ý 1.61 E+08 
RU-10 1.08E+08 1.26E+08 
:RU46 E+08 5.06E+08 -• -0•!• -----. ---------+o' -----. -----?

:At30 3.4412+09 4.01 E+09 •ITB.-25•fI 1.55E+06 2.13E+08 E-12--M 9.17E+04 1.08E+05 , 

t 2M 1.982+07 2.31 E+07 ,'1- 31 1.72E+07 2.09E+07 S1-133 2.45E+06 2.98E+06 

-CS-134 6.86E+09 8.0OE+09 
:CS-136 1.51E+08 1.71E+08 
:CS-137 1.03E+10 1.20E+10 
I BA-140 2.062+07 2.36E+07 
CE-141 1.37E+07 1.54E+07 
CE-144 6.96E+07 8.05E+07 
----- --------------------------------- I 

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

*m' mrem/year per pCi/sec.
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TMI - Unit I 
Radiological Controls Procedure

Number

6610-PLN-4200.01
Tfile Revision No.  

Offsite Dose Calculation Manual (ODCM) 20

TABLE 6.4.1 

Pathway Dose Factors, Ri 

AGE GROUP: INFANT PATHWAY: GRASS-COW-MILK 

NUCLIDE - ORGAN DOSE FACTORS; M2 _ mremlyear per jClsec 
BONE UVER T.BODY THYROID KIDNEY LUNG GI-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.OOE+08 5.00E+08 5.00E+08 5.OOE+0B 5,00E+08 5.00E+08 
CR-51 0.ooEO00o oooE+00 1.61E+05 1.05E+05 2.30E+04 2.0E+0.N4.705+06 

MN-54 0.OOE+00 3.91 E07 8.85r+06 0.00E+00 8.65E+06 0.00 +I 1V3E+07 
FE-55 1.35E+08 8.74E+07 2.342+07 0.00E+00 O.00E+00 4. 0''O.,.11E+07 
FE-59 2.25E+08 3.93E+08 1.55E+08 0.00E+00 0.00E+00 08 1.88E+08 

00-58 O.OOE+00 2.43E+07 6.06E+07 0.005+00 0.OOE+ 000 6.055+07 
CO-6S 0.OOE+00 8.83E+07 2.08E+08 0.00E+00 0.00r E+00 2.10E+08 
NI-63 3.50E+10 2.16E+09 1.21E+09 0.00E+00 O.00 .OOE+00 1.08E+08 

ZN-65 5.56E+09 1.91E+10 8.79E+09 0.00E+00 9.24E;+Y 0.00E+00 1.61 E+10 
RB-86 0.00E+00 2.23E+10 1.10E+10 0.00E+'O 0.00E+00 0.00E+00 5.70E+08 
SR-89 1.26E+10 0.OOE+00 3.62E+08 0,00E0 0.OOE+00 0.OOE+00 2.59E+08 

SR-90 1.22E+11 0.00E+00 3.105+10 0JI.E+ 0,00E+00 0.00E+00 1.52E+09 
Y-91 7.34E+04 0.00E+00 1.952+03 bE+o0 0.005÷00 0.00E+00 5.26E+06 
ZR-95 6.81E+03 1.66E+03 1.18E+03t i0E'00 1.79+03 0.002+00 8.275+05 

"NB-95 5.94E+05 2.45E+05 1.41 05 [05+00 1.75E+05 0.00E+O0 2.07E+08 
RU-i03 8.68E+03 0.OOE+00 E.00+00 1.81E+04 0.00E+00 1.06E+05 
RU-106 1.91E+05 0.OOE+00 . +04 O.00E+00 2.25E+05 0.00E+00 1.45E+06 

AG-110M 3.86E+08 2.82E 8 87 +08 0.00E+00 4.03E+08 0.00E+00 1.46E+10 
TE-125M 1.51E+08 5.*OJE+0r 4E+07 5.08E+07 0.OOE+00 0.00E+00 7.19E+07 
TE-127M 4.22E+08 !+08 .10E+07 1.22E+08 1.04E+09 0.00E+00 1.705+08 

"TE-129M 5.58E+0'0 .91-E-E 8.59E+07 2,14E+08 1.39E509 0.00E+00 3.33E+08 
1-131 2.72EE+09 1.41E+09 1.05E+12 3,75E+09 O.OOE+00 1.15E+08 
1-133 3.63E++07' &SE+07 1.55E+07 9.62E+09 6.22E+07 0.00E+00 8.96E+06 

C0-134 3.65E+10 6.81E+10 6.88E+09 0.00E+00 1.75E+10 7.19E+09 1.85E+08 
C0-136 1.98E+09 5.83E+09 2.18E+09 0.00E+00 2.32E+09 4.75E+08 8.85E+07 
CS-137 5.15E+10 6.03E+10 4.27E+09 0.005E00 1,62E+10 6.55E+09 1.89E÷08

BA-1 40 
CE-141 
CE-144

2.42E+08 
4.34E+04 
2.33E+06

2.42E+05 
2.65E+04 
9.53E+05

1.25E+07 
3.12E+03 
1.30E+05

0.00E÷00 
O.00E+00 
0.00+E00

5,75E+04 1.49E+05 5.94E+07 
8.17E+03 0.00E+00 1.37E+07 
3.85E+05 0.OOE+00 1.34E+08

PR-143 1.49E+03 5.56E+02 7.37E+01 
ND-147 8.83E+02 9.07E+02 5.55E+01

O.00E+00 2.07E+02 
0.00E+00 3.50E+02

0.OOE+00 7.84E+05 
0.00E+00 5.75E+05
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TMI- Urit 1 
Radiological Controls Procedure

Number 

6610-PLN-4200.01
Title Revision No.  

Offsite Dose Calculation Manual (ODCM) j 20

TABLE 5.4.2 

Pathway Dose Factors, RI 

AGE GROUP: CHILD PATHWAY: GRASS-COW-MILK 

NUC.. DE 1-------- ORGAN DOSE FACTORS; m2 - mremnyear per gCVsec j BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI 

H-3 0.00E+00 1.57E+03 1.57E+03 1.57E+03 1.57E+03 1.57E+03 1.57E+03 
C-1 4 1.20E+09 2.39E+08 2.39E+08 2.39E+08 2.39E+08 2.39E+08 2.39E+08 
CR-I 0.00E+00 o.OOE.+00 1.02E+05 5.65E+04 1.54E+04 1.03ES.,%,o.40E+06 

MN-54 0.00E+00 2.10E+07 5.59E+06 0.00E+00 5.89E+06 0.00 4 1)76E+07 
FE-55 1.12E+08 5.94E+07 1.84E+07 0.00E+00 O.00E+00 33 0'S.,I10E+07 
FE-59 1.20E+08 1.95E+08 9.70E+07 0.00E+00 0.00E+00 . 07 2.03E+08 

CO-SB 0.002+00 1.21E+07 3.72E+07 0.002+00 0.002+ .000 7.08E+07 
CO-60 0,00E+00 4.32E+07 1.27E+08 0.00E+00 0.00+0 0. E+00 2.39E+08 
NI-63 2.97E+10 1.59E+09 1.01E+09 O.OOE+00 0.__0 + .00E+00 1.07E+08 

ZN-65 4.14E+09 1.10E+10 6.86E+09 0.OOE+00 6.95E+' 0.OOE+00 1.94E+09 
RB-86 0.00+E00 8.78E+09 5.40E+09 0.00E+00 0.00E+00 0.00E+00 5.65E+08 
SR-89 6.63.0E+09 o.O+Eo0 1.89E+08 _.oo•0E0 o.OOE+00 0.00E+00 2.57E+08 

SR-90 1.12E+11 0.00E+00 2.84E+10 OOE+ 0.0E+00 0.00E+00 1.51E+09 
Y-91 3.91E+04 0.002+00 1.05E+03t0. +,0C 0.00E+00 0.00E+00 5.21E+06 
ZR-95 3.84E4+03 8.432+02 7.'S1 E+A4'OE 00 1.212E+03 0.00E+00 8.80E+05 

NB-95 3.18*E05 1.24E+05 8.E 04 .0OE+00 1.16E+05 0.00E+00 2.29E+08 
RU-103 4.29E+03 0.00E+00 E8L.#0.00E+00 1.08E+04 0.00E+00 1.11E+05 
RU-lO 9.25E+04 0.00_+00 +04 0.00E+00 1.25E.05 0.002+00 1A44E+06 

AG-110M 2.09E+08 1.41E 8,13 +08 0,00E+00 2.63E+08 0.00E+00 1.686+10 
TE-125M 7.39E+07 2.0 E÷-T_ V85E+06 2.07E+07 0.00E+00 0.OOE+00 7.133E+07 
TE-127M 2.082+08 • 07 .47E.07 4.98E+07 5.94E+0•• 0.oo+00 1.69E+08 

TE-129M 2.72E+0 •.59E 7 4.22E+07 8.76E+07 7.98E+08 0.00E+00 3.31E+08 
1-131 1.31E+ .j¶. 1E+09 7.46E+08 4.34E+11 2.16E+09 0.00E+00 1.17E+08 
1-133 1.72E+07" f3E+07 8.05E+015 3,95E+09 3.55E+07 0.002+00 8.58E+06

2.27E+10 3.72E+10 7.85E+09 0.002+00 
1.01E+09 2.79E+09 1.80E+09 0.00E+00 
3.23E+10 3.09E+10 4.56E+09 0.00E+00 

1.18E+08 1.03E+05 6.86E+06 0,00E+00 
2.19E+04 1.09E+04 1.62E+03 0.00E+00 
1.63E+06 5.09E+05 8.67E+04 0.00E+00

PR-143 7.18E+02 2.16E+02 3.56E+01 
ND-147 4.45E+02 3.61E+02 2.79E+01

1,15E+10 
1.49E+09 
1.01E+10 

3.35E+04 
4.79E+03 
2.82E+05

4.14E+09 2.01E+08 
2.21•+08 9.80E+07 
3.62E+09 1.93E+08 

6.14E+04 5.96E+07 
0.00E+00 1.36E+07 
0.00E+00 1.33E+08

0.00E+00 1.17E+02 0.00E+00 7.75E+05 
0.00E+00 1.98E+02 0.00E+00 5.71E+05
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Number

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

Ofsle Revision No.  

Mffite Dose Calculation Manual (ODCM) ,,20

TABLE 5.4.3 

Pathway Dose Factors, Ri 

AGE GROUP: TEEN PATHWAY: GRASS-COW-MILK 

"---------] ORGAN-D-OSE .T-OiRS• •6m -r;-;-- r• per CVs-c- -
N U C L ID E -------------------------------------------------------------------

.BONE LIVER T.BODY THYRO[D KIDNEY LUNG Gi.LL_ 

H-3 0,00E+00 9.93E+02 9.93E+02 9.93E+02 9.93E+02 9.93E+02 9,93E+02 
C-14 4.86E+08 9.73E+07 9.73E+07 9.73E+07 9.73E+07 9.73E+07 9.73E+07 
CR-SI 0.o.o+00 o.o0o+00 4.99E+04 .• 2._7+04 1.092+04 7.13_!_0 _8.39E+06 

MN-54 0.00E+00 1.40E+07 2,78E+06 0.00E+00 4.19E+06 0.0 k9288E+07 
FE-55 4.46E÷07 3.16E+07 7.37E+06 0.00E+00 0.00E+00 2 0"'-,4.37E+07 
FE-59 5.19E+07 1.21E+08 4.68E+07 O.00E+00 0.00E+00 . 07 2.86E+08 

CO-58 0.00+E00 7.94E+06 1.83E+07 0,OOE+00 0.00E+ 00 1.10E+08 
CO-6O 0.00E+00 2.78E+07 6.27E+07 O.00E+00 0.0 00 0. 0E00 3-62E+08 
NI-63 1.18E+10 8.36E+08 4.01E+08 0.O0E+00 0.B 00 §.00E+00 1.33E+08 

ZN-65 2.11E+09 7.32E+09 3.42E+09 0.00E+00 4.69E+±I 0.00E+00 3.10E+09 
RB-86 0.00+E00 4.73E+09 2.22E+09 O,000E+ 0 0.00E+00 0.00E+00 7.00E+08 
SR-8o 2.68E+09 o.0oE+00 7.67E+07 00 + 0 O.OOE+0+0 o.OOE+00 3.19E+08 

SR-90 6.62E+10 0.OOE+00 "1.63E210 020+0E 0.00E+00 0.00E+00 1.86E+09 
Y-91 1 .58E+04 0.OOE+00 4.24E+02,*04,(l 0.00E+00 0.00E+00 6.48E+06 
ZR-95 1.65E+03 5.21E+02 3.820+00 7.65E+02 o.0oo+00 1.20E+06 

NB-95 1.41E+05 7.82E204 4. 0.00E+00 7.58E+04 0.00E+00 3.34E+08 
RU-103 1.81E+03 0.002+00 +Q• + ,0,00E+00 6.39E+03 0.00E+00 1.51E+05 
RU-106 3.76E+04 0.00E+00 +4.7S+p3 0,00E200 7-24E+04 0.00E+00 1.80E+08 

"AG-110M 9.64E+07 9.12 7 55'+07 0.00E+00 1.74E+08 0.00E+00 2.56E+10 
TE-125M 3.01E÷07 1.02E+ 0 2E+06 8.40E+06 0.00E+00 0.00E+00 8.87E+07 
TE-127M 8.45E+07 34 +07 1.00E+07 2.01E+07 3.42E+08 0.00E+00 2.11E+08 

TE-129M 1.10E+qfiSE09E"7• 1.74E+07 3.56E+07 4.61E+08 0.00E÷00 4.14E+08 
1-131 5.38E+U f7VE+08 4.05E+08 2.20E+11 1.30E+09 0.00+E00 1.49E+08 
1-133 7.08E+06 Nt2OE+07 3.66E+06 1.68E+09 2.11E+07 0.00E+00 9.09E+06 

CS-134 9.83E+09 2.31E+10 1.07E+10 0.00E+00 7.35E+09 2.81E+09 2.88E+08 
CS-136 4.49E+08 1.77E+09 1.19E+09 0.00E+00 9.63E+08 1.52E+08 1.42E+08 
CS-137 1.34E+10 1.78E+10 6.21E+09 0.OOE+00 6.06E+09 2.36E+09 2.54E+08 

BA-140 4.87E÷07 5.97E+04 3.14E+06 0.002E00 -2.02E+04 4.01E+04 7.51E+07 
CE-141 8.89E+03 5.94E+03 6.82E+02 0.00E+00 2.80E+03 0.00E+00 1.70E+07 
CE-144 6.59F+05 2.73E+05 3.54E+04 0.OOE+00 1.63E+05 0.00+E00 1.66E+08 

PR-143 2.90E+02 1.16E+02 1.A4E+01 0.002+00 6.73E+01 0.00+E00 9.55E+05 
ND-147 1.81r+02 1.97E+02 1.18E+01 0.OOE+00 1.16E+02 0.00E+00 7.12E+05
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TMI - Unit I

Number

Radiological Controls Procedure 6610-PLN-4200.01 
Title Revision No.  

Offsite Dose Calculation Manual (ODCM) 20

TABLE 5.4.4 

Pathway Dose Factors, Ri 

AGE GROUP: ADULT PATHWAY: GRASS-COW-MILK 

] ORGAN DOSE FACTORS; m2 - mren/year per I±CVsec 
NUCLIDE-----------------------------------------------------------J3 BOE LIVER T.BODY . HYROID KIDNEY LUNG -GI-UJl 

H-3 O.OOE+00 7.62E+02 7.62E+02 7.62E+02 7.62E+02 7.62E+02 7.62E+02 
C-14 2.63E+08 5.26E+07 5.26E+07 5.26E+07 5.26E+07 5.26E+07 5.26E+07 
CR-51 0.00E+00 0.00E+00 2.85E+04 1.70E+04 6.28E+03 3.7+ 17+06 

MN-54 0.0OEi-00 8-.40E+06 I1.60E+06 0.OOE+00 2.50E+06 0.09k E0 
FE-55 2.51E+07 1.73E+07 4.04E+06 O.00E+0O 0.00E+00 9Q ++0 mm.93E+06 
FE-59 2.97E+07 6.97E+07 2.67E+07 0.OOE+00 0.00+E00 07 2.32E+08 

CO-58 0.00E+00 4.71E+06 1.05E+07 0,00E+00 0.00E+ 00 9.54E+07 
CO-60 0.002E00 1.64E+07 3.61E+07 0,OOE+00 0.003+00 0 E+00 3.08E+08 
NI-63 6.72E+09 4.65E+08 2.25E+08 0,00E+00 0. O00NV .00E+00 9.71 E+07 

ZN-65 1.37E+09 4.36E+09 1.97E+09 0.00E+00 2.912E+- 0.00*E00 2.74E+09 
RB-86 0.00E÷00 2.59E+09 1.21E+09 0,00E+±0 0.00E+00 0.00E+00 5.10E+08 
SR-89 1.45E+09 0.OOE+00 4.16E+07 0.00 ++0 0.00E+00 0.002+00 2.32E+08 

"SR-90 4.67E510 0.00E+00 1.15E+10 " OEt 0.00E+00 0.002400 1.35E+09 
Y-91 8.57E+03 0.00E+00 2.29E+02.0.lk 00Ej 0.00E+00 0.00E+00 4.72E+06 
ZR-95 9.41E+02 3.02E+02 24 , E+00 4.74E+02 '0.00E+00 9.57E+05 

NB-95 8.24E+04 4.58E+04 2..04 OOE+00 4.53E+04 0.00E+00 2.78E+08 
RU-103 1.02E+03 0.00+E00 +0,.OOE+00 3.88E+03 0.OOE+00 1.19E+05 
RU-106 2.04E+04 0.00E+00 +'."÷0 0.00E+00 3.93E+04 0.00E+00 1.32E+06 

AG-110M 5.81E+07 5.382 7 0.00E+00 1.06E+08 0.002+00 2.19E+10 
TE-125M 1.63E+07 5.VE 18E+06 4.89E+06 6.61E+07 0.00E+00 6.A9E+07 
TE-127M 4.57E+07 U +07 5.57E+06 1.17E+07 1.86E+08 0.00E+00 1.532+08 

TE-129M a.01E 5 .qiS245W7  9.512+06 2.062+07 2.51 E+08 0.002+00 3.022+08 
1-131 2.96E+O' 4.4E+08 2.42E+08 1.39E+11 .7.25E+08 0.00E+00 1.12E+08 
1-133 3.87E+06 '*73E+06 2.05E+06 9,88E+08 1.17E+07 0.00E+00 6.04E+06 

CS-134 5.64E+09 1.34E+10 1.10E+10 0.00E+00 4.34E+09 1.44E+09 2.35E+08 
CS-136 2.63E+08 1.04E+09 7.485+08 O.002E00 5.78E+08 7.92E+07 1.18E+08 
CS-137 7.37E+09 1.01E+10 6.60E+09 0.00E+00 3.42E+09 1.14E+09 1.95E+08 

BA-140 2.69E+07 3.38E+04 1.76E+06 0.00E+00 1.15E+04 1.94E+04 5.54E+07 
CE-141 4.84E+03 3.27E+03 3.71E+02 0.00E+00 1.52E+03 0.00E+00 1.25E+07 
CE-144 3.57E+05 1.49E+05 1.92E+04 0.OOE+00 8,85E+04 0,00E+00 1.21E+08 

PR-143 1,57E+02 6.32E+01 7.81E+00 0.00E+00 3.65Et01 0.00E+00 6.90E+05 
ND-147 9.40E+01 1.09E+02 6.50E+00 0.00E+00 6.35E+01 0.00+E00 5.22E+05

143



TMI - Unit 1

Number

Radiological Controls Procedure 6610-PLN-4200.01 
Trle Revision No.  

Offsite Dose Calculation Manual (ODCM) 20

TABLE 5.5.1 

Pathway Dose Factors, RI 

AGE GROUP: INFANT PATHWAY: GRASS-GOAT-MILK

NUCLIDE . . ORA DOSE FACTORS; m2 - mrem/year per p.Cifsec 
J -BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LUL 

H-3 0.00E+00 4.86E÷03 4.86E+03 4.86E+03 4.88E+03 4.86E+03 4.86E+03 
C-14 2.34E+09 5.00E408 5.00E+08 5.00E+08 5.00E+08 5.00E+08 5.00E208 
CR-51 0.OOE+00 O.00+E00 1.94E+04 1.26E+04 2.76E+03 2._48E+0.5.64E+05 

MN-54 0.00E+00 4.68E+06 1.06E+06 0.00E+00 1.04E+06 0.00 +i 12E+06 
FE-55 1.76E+06 1.14E+06 3.03E+05 0.00E+00 0.00E+00 5. - -. 44E+05 
FE-59 2.92E+06 5.10E+06 2.01E+06 0.00E+00 0.00E+00 06 2.44E+06 

CO-58 0.00E+00 2.91E+06 7.26E+06 0.00E+00 0.00E+ 00 7.25E+06 
CO-60 0.00E+00 1.06E+07 2.50E+07 0.00E+00 0.00 0O 0. E+00 2.52E+07 
NI-63 4.19E+09 2.59E+08 1.46E+08 0.00E+00 0. 00 G00E+00 1.29E+07 

ZN-65 6.67E+08 2.29E+09 1.05E+09 0.OOE+00 1.11E4.' 0.00E+00 1.93E+09 
RB-86 0.OOE+00 2.67E+09 1.32E+09 0.OOE+DO 0.00E+00 0.00E+00 6.83E+07 
SR-89 2.65E+10 0.00E+00 7.59E÷08 0.O0E+j0 0.00E+00 0.00E+00 5.44E+08 

SR-SO 2..:E+i1 0.00E+00 6.50E+i0 0.00+O00 0.00E+00 3.19E+09 
Y-91 8.80E+03 0.00E+00 2.34E+02 +0/ 0.00E+00 0.00E+00 6.31E+05 
ZR-95 8.17E+02 1.99E+02 1.41bE+0 0 ,b0 2.15E+02 0.00E+00 9.91E+04 

NB-95 7.13E+04 2.93E+04 1.7E04 7.0E+00 2.10E+04 0.00E+00 2.48E+07 
RU-103 1.04E+03 0.00E+00 eE+ ,.00E+00 2.17E+03 0.00E+00 1.27E+04 
RU-106 2.28E+04 0.00E+00 • 03 0.OOE+00 2.70E+04 0.00E+00 1.73E205 

AG-110M 4.63E+07 3.38E+ 7 24 *07 0.00E+00 4.84E+07 0.OOE+00 1.75E+09 
TE-125M 1.81 E207 6.0g+ 0V 5E+06 6.09E+06 0.00E+00 0.00E+00 8.62E+06 
TE-127M 5.06E+07. 1i +07 rS.12E-06 1.46E+07 1.24E+08 0.00E+00 2.04E+07 "--Gd---------------- .';-- .----- 0---"-------------1ko-S;0 --------------------
TE-129M 6.'69E+07"4.29Er 1.03E+07 2.57E+07 1.67E+08 0.002400 3.99Et07 
1-131 3.27E+ ,4¢j+09 1.69E+09 1.27E+12 4.50E+09 0.00E+00 1.37E+08 
1-133 4.36E+07 ' E+07 1.86E+07 1.15E+10 7.46E+07 0.00.+00 1.07E+07 

CS-134 1.09E+11 2.04E+11 2.06E+10 0.OOE+00 5.26E+10 2.15E+10 5.55E+08 
CS-1 36 5.94E+09 1.75E+10 6.52E+09 0.00E+00 6.96E+09 1.42E+09 2.65E+08 
CS-137 1.54E+11 1.81E÷11 1.28E+10 0.OOE+00 4.85E+10 1.96E+10 5.65E+08 
---------------------------------------------------------------------
BA-140 2.90E+07 2.90E+04 1.50E406 0.00E+00 6.89E+03 1.78E+04 7.13E+06 
CE-141 5.21E+03 3.18E+03 3.74E+02 .000E+00 9.79E+02 0.00E+00 1.64E+06 
CE-144 2.79E+05 1.14E+05 1.56E+04 0.00E+00 4.62E+04 0.OOE+00 1.60E+07

PR-1 43 1.78E+02 6.66E+01 8.83E+00 0.00E+00 2.48E+01 
ND-147 1.06E+02 1.09E+02 6.66E+00 0.00E+00 4.19E+01

0.00E+00 9.40E+04 
0.00E+00 6.89E+04
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Number

TMI - Unit I 
Radiolonical Controls Procedure 6610-PLN-4200.01

Title Revision No.  

Offsite Dose Calculation Manual (ODCM) J 20

TABLE 5.5.2 

Pathway Dose Factors, Ri 

AGE GROUP: CHILD PATHWAY: GRASS-GOAT-MILK 

1UL D - - -ORGAN DOSE -FACTORS; m2 -- mremn/year per pCisec - - - - - -
NUCLIDE ........................  

BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI 

H-3 0.00E÷00 3.20E+03 3.20E+03 3.20E+03 3.20E+03 3.20E+03 3.20E+03 
C-14 1.20E+09 2.39E+08 2.39E+08 2.39E+08 2.39E+08 2.39E+08 2.39E+08 
CR-51 0.0017E00 0.00E+00 1.22E+04 6.78E+03 '1.85E+03 1.24E+04 6.48E+05 --- -- -- -- --- o • o- .;-.-o--- --------- ----------.-----o-;•;o - ? ;• o - --• o -------
MN-54 0.00E4-00 2.52E+06 8.71E2+05 0.002+00 7.08E+0500 +0 211E2+06 
FE-55 1.452+06 7.71E+05 2.39E+05 O.OOE+00 0 +00 4 Ct":..'43E+05 

FE-59 1.56E÷06 2.53E+06 1.26E+06 0.OOE+00 0.00E+00 05 2.64E+06 
------------------------------------------------------------A 
CO-SB 0.002+00 1.48E+06 4.46E+06 0.OOE+00 O.OE 00 8.492+06 
CO-60 0.00E+00 5.18E+06 1.53E+07 0.002E00 0.00 +NflE+00 2.87E+07 
NI-63 3.56E+09 1.91E+08 1.21E+08 0.00E+00 0. +00 .OOE+00 1.28E+07 

ZN-OS 4.96E+08 1,32E+09 8.22E+08 0.00E+00 8.33E+W 0.0012+00 2.32E+08 
RB-86 0.00E+00 1.05E+09 6.47E+08 0.00E+00 0.00E+00 0.OOE+00 6.77E+07 
SR-8S 1.39E+10 O.OOE+00 3.97E+08 0.0040?0__0002+00 O.O0E+00 5.39E+08 

SR-90 2.35E+11 0.00E+00 5.95E+10 0 010Eo 0.00E+00 0.00E+00 3.16E+09 
Y-91 4.69E+03 0.00E+00 1.25E+02j E+O 0.0O0+00 0.O00+00 6.24E+05 
ZR-95 4.60E+02 1.01E+02 9.00E+01 '•OUEWO0 1.45E+02 0.00+E00 1.05E+05 

NB-95 3.82E+04 1.49E+04 1.068 04 .E+÷00 1.40E+04 0.00E+00 2.75E+07 
RU-103 5.14E+02 O.00E+00 l .O.00E+00 1.29E+03 0.OOE+00 1.33E+04 
RU-106 1.11E+04 0.00E+00 E. +03 0.00E÷00 1.50E+04 0.00E+00 1.73E+05 

AG-110M 2.51E+07 1.69E447Z.35 +07 0.OOE+00 3.15E+07 0.00E+00 2.01E+09 
TE-125M 8.86E+06 2.4gE- i 118E+06 2.49E406 0.00E+00 0.OOE+00 8.55E+06 
TE-127M 2.50E+07 E+06~r .96E+06 5.97E+06 7.122+07 0.002+00 2.02E+07 

TE-129M 3.28E+07,9..0E- - 5.06E+06 1.05E*07 9.56E+07 0.00E+00 3.97E+07 
1-131 1.57E+fN6409 8.95E+08 5.21 E+11 2.58E+09 0.00E+00 1.40E+08 
1-133 2.06E+01 _2.__E+07 9.66E+06 4.74E+09 4.25E+07 0.00E+00 1.03E+07 

CS-134 6.80E+10 1.12E211 2.35E+10 0,OOE+00 3.46E+10 1.24E+10 6.01E+08 
CS-136 3.04E+09 8.36E+09 5.41E209 O.OOE+00 4.45E+09 6.64E+08 2.94E208 
C0-137 9.68E+10 9.26E+10 1.37E÷10 0.00E+00 3.02E+10 1.09E+10 5.80E+08 

BA-140 1.41E+07 1.24E+04 8.23E+05 0.00E+00 4.02E+03 7.37E+03 7.15E+06 
CE-141 2.63E+03 1.31E+03 1,95E+02 0.00E+00 5.74E+02 0.OOE+00 1.63E+06 
CE-144 1.95E+05 6.11E+04 1.04E+04 0.002E00 3.38E+04 0.OOE+00 1.59E+07 

PR-143 8.61E+01 2.59E+01 4.27E+00 0.00E+00 1.40E+01 0.OOE+00 9.29E+04 
ND-147 5.348+01 4.33E+01 3.35E+00 0.OE+00 2.37E+01 0.00E+00 6.85E+04
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Number

TMI - Unit I 
Radiologrcal Controls Procedure 6610-PLN-4200.01

Title Revision No.  

Offsite Dose Calculation Manual (ODCM) J 20

TABLE 6.5.3 

Pathway Dose Factors, Ri 

AGE GROUP: TEEN PATHWAY: GRASS-GOAT-MILK 

I ORGAN DOSE FACTORS; m2 - mrem/year per jxCVsec 
N U CLID E-------------------7 -------------------JBONE LIE T.BOD THYROID KINY LUG I-L 

H-3 0.00E+00 2.04E÷03 2.04E+03 2.04E+03 2.04E+03 2.04E+03 2.04E+03 
C-14 4.86E+08 9.72E÷07 9.72E+07 9.72E+07 9.72E+07 9.72E+07 9.72E+07 
CR-SI 0.ooE+00 o.OOE+00 5.99E+03 3.33E+03 1.312+03 8.5_+ ,1.01 E+06 

MN-54 0.00E+00 1.38E+06 3.34E+05 O.00E+00 5.02E+05 0.00 0 3045E+06 
FE-55 5.79E+05 4.11E+05 9.58E+04 O.00E+00 0.00E+00 2. d0d.78E+05 
FE-59 6.74E+05 1.57E+06 8.08E+05 0.00E+00 0.00E+00 . 05 3.72E+06 

c0-68 o.ooE+00 9.53E+05 2.20E+06 0.00E+00 0.002E+ 000 1.31 E*07 
CO-60 0.00E+00 3.34E+06 7.52E+06 0,002+00 0.00frI00 .0E+00 4.35E+07 
NI-63 1.422+09 1.00.+08 4.812+07 o.ooE+00 0. +00 _.00Eo00 1.60E+07 

ZN-65 2.53E+08 8.78E+08 4.10E+08 0.00E+00 5.62E+[' 0.00E+00 3.72E+08 
RB-86 0.00+E00 5.67E+08 2.67E+08 0.00E+ 0 0.00E+00 0.00E+00 8.40E+07 
SR-89 5.62E+09 0.ooE+00 1.61E+08 0.00E 0 0.o0o+00 o.oo0+00 6.69E+08 

SR-90 1.39E211 0OOE+00 3.43E+10 ,Q0E+ 0.00E+00 0.OOE+00 3.90E+09 
Y-91 1.90E+03 0.00E+00 5.09E+01 0.E+0 0.00E+00 0.00E+00 7.78E+05 
ZR-95 1.98E+02 6.25E+01 4,30E+01 0 9.18E+01 0.00E+00 1.44E+05 

NB6-95 1.69E+04 9.382+03 5.16 03 .&E.00 9.092+03 0.OOE+00 4.01E2+07 
RU-103 2,17E+02 0.00E+00 .,E.PSLAXO00E+00 7.66E+02 0.00E+00 1.82E+04 
RU-lO0G 4.50E+03 0.OOE*00 E+¶02 0.002+00 8.692+03 0.OOE+O0 2.162+05 

AG-110M 1 .16E+07 1.09E2 65 +06 0.002+00 2.09E+07 0.002+00 3.072+09 
TE-125M 3.61E+06 1.32+Eo4 J2E+05 1.01E+06 0.00E+00 0.00E+00 1.06E+07 
TE-127M I .01E+07 3,44*=06 V.20E+08 2A41 E+06 4.11 E+07 0.00E+00 2.52E+07 

TE-129M 1.32E÷.O7490E2 6  2.09E+06 4.26E+06 5.53E+07 0.00E+00 4.96E+07 
1-131 6.45E+ E+08 4.85E+08 2.64E+11 1.56E+09 0.OOE+00 1.79E+08 
1-133 8.49E+06 IEf4+07 4.40E+06 2.012E+09 2.53E+07 0.002+00 1.09E+07 

CS-134 2.95E+10 6.93E+10 3.22E+10 0.OOE+00 2.20E+10 8.41E+09 8.62E+08 
CS-136 1.35E+09 5.30E+09 3.56E+09 O.00E+00 2,89E+09 4.55E+08 4.27E+08 
CS-137 4.02E+10 5.34E+10 1.86E+10 O.00E+00 1.82E+10 7,07E+09 7.60E+08 

BA-140 5.84E+06 7.16E+03 3.76E+05 O.00+E00 2.43E+03 4.81E+03 9.01E+06 
CE-141 1.07E+03 7.12E+02 8.18E+01 0.00E+00 3.35E+02 0.00E+00 2.04E+06 
CE-144 7.90E+04 3.27E+04 4.25E+03 0.00E+00 1.95E+04 0.00E+00 1.99E+07 

PR-143 3.48E+01 1.39E+01 1.73E+00 0.00E+00 8.08E+00 0.00E+00 1.15E205 
ND-147 2.18E+01 2,37E+01 1.42E+00 0.00E+00 1,39E+01 0.00E+00 8.54E+04
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TMI- Unit I 
Radiological Controls Procedure

Number

6610-PLN-4200.01
Title • Revision No.  

Offsite Dose Calculation Manual (ODCM) 20

TABLE 5.5.4

Pathway Dose Factors, Ri 

AGE GROUP: ADULT PATHWAY: GRASS-GOAT-MILK 

NUCLIDE -----1 ORGAN DOSE FACTORS; m2u-- mrem/year per ItCl/sec 
NCDEJBONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI

H-3 0.00E+00 1.56E+03 
C-14 2.64E÷08 5.27E+07 
CR-51 0.00E+00 0.00E+00 

MN-54 0.002E00 1.01E+06 
FE-55 3.27E+05 2.26E+05 
FE-59 3.87E÷05 9.09E+05 

00-58 0.002+00 5.66E+05 
CO-60 0.00E+00 1.97E+06 
NI-63 8.08E+08 5.60E+07

1.56E+03 1.56E+03 
5.27E+07 5.27E+07 
3.43E+03 2,05E+03 

1.93E+05 0,00E+00 
5.26E+04 0.00E+00 
3A8E+05 0,00E+00 

1,27E+06 0.00E+00 
4.35E+06 O.OOE+00 
2.71E+07 0.00E+00

1.56E+03 1.56E+03 1.56E+03 
5.27E+07 5.27E+07 5.27E+07 
7.56E+02 _4.55Eý09 &63E+05 

3.01E+05 o.oQ9-k g 3)10E+06 
0.00E+00 1 JE-0 .30E+05 
o. E002+OZf(. 05 3.032+06 

• 0.002tE+ 0,m.NE•0 1.15E+07 
O00t.OOX-O O.E+00 3.70E+07 
0. 0 .00.12O+00 1.17E+07

ZN-65 1.65E+08 5.24E+08 2.37E+08 0.00E+00 3.51E+9!? 0.OOE+00 3.30E+08 
RB-86 0.00E+00 3.12E+08 1.45E+08 0.OOE+ 0 0.00E+00 0.OOE+00 6.14E+07 
SR-89 3.05E+09 O0.0E+00 8.76E+07 0.002 0 0.00E+00 O.OOE+00 4.89E+08 

SR-90 9.84E+10 0.00E+00 2.41E+10 OE2 0.002+00 0.00E+00 2.84E+09 
Y-91 1.03E203 0.00E+00 2.76E+01 0. 0.OOE+00 0.00E+00 5.68E+05 
ZR-95 1 .13E+02 3.63E401 2AE+ 020 .720 .OOE+00 1.15E+05 

- --- -. ---- - T -- - - - - - - - - - - -

NB-95 9.92E*03 5.52E+03 2. E03 .00E+00 5.45E+03 O.00E+00 3.35E+07 
RU-103 1.22E+02 0.OOE+00 +-.00EO+00 4.67E+02 0.00E+00 1.43E+04 
RU-106 2.45E+03 0.OOE+00 . +02 0.00E+00 4.73E+03 0.OOE+00 1.59E+05 

AG-11OM 6.99E+06 .47E 6 84 +06 01102+00 1.27E+07 O.OO0+00 2.64E+09 
TE-125M 1,96E+06 7.0 E+ + 62E+05 5.89E+05 7.96E+06 0.00E+00 7.81E206 TE-127MTE15 5.50E+06 -- +06V B.70E+05 1.41E+06 2.23E÷07 0.00E÷00 1,84E+07 

TE-129M 7.23E++-q•70 I 1-14E+06 2.48E+06 3.02E+07 0.00E+00 3.64E+07' 
1-131 3.56E+6 .rE+08 2.92E+08 1.67E+11 8.73E+08 0.00E+00 1.34E+08 
1-133 4.65E+06 "g+f0E406 2.47E+06 1.19E+09 1.41E+07 0.00E+00 7,28E+06 

C$-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 4.47E+01 0.00E1+00 1.83E+02 0.00E+00 1.51E+06 
CE-144 4.30E+04 1.80E+04 2.31E+03 0.00E÷00 1.07E+04 0.00E+00 1.45E+07

PR-143 1.90E+01 7.66E+00 9.40e-01 
ND-147 1.13E+01 1.31E+01 7.82e-01

0.00E+00 4.39E+00 
0,00E+00 7,65E+00

O.00E+00. 8.30E+04 
0.00E+00 6.28E+04
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Number

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

Tille Revision No.  

Offsite Dose Calculation Manual (ODCM) 20

TABLE 5.6.2 

Pathway Dose Factors, Ri 

AGE GROUP: CHILD PATHWAY: GRASS-COW-MEAT 
-- ---- ------------------. • a o ----- --- --- --- ------; m i ; ;------------------- .  

NUCLIDE ORGAN DOSE FACTORS; m2 -. .mrem/year per Clsec
- BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI 

H-3 0.OOE+00 2.34E+02 2.34E+02 2.34E+02 2.34E+02 2.34E+02 2.34E+02 
C-14 3.84E+08 7.67E+07 7.67E+07 7.67E+07 7.67E+07 7.67E+07 7.67E+07 
CR-51 0.OOE+C0 0.002+00 8.78E+03 4.882+03 1.33E+03 8.90E4-;....4 66E+0S 

MN-54 0.00E+00 8.01E406 2.13E+06 O.00E+00 2.25E+06 0.00 +0 6ASE+06 
FE-55 4.57E+08 2.43E÷08 7.52E+07 0.00E+00 0.00E+00 1 '0-49E+07 
FE-59 3.77E+08 6.10E408 3.04E+08 0.00E+00 0.00E+00 08 6.35E+08 "- ;- ; -- -- -- -- -- --- -- -- -- -- --- -- -- ---------"o' -- -;;'-- -o- ; • "o o ;-• o ---------
CO-5B 0.002+00 1.64E+07 5.03E+07 0.002+00 0.0DB'- 00 9.58E+07 
CO-60 0.00E+00 6.93E+07 2.04E+08 0.00E+00 0.0000 0. E+00 3.84E+08 
NI-63 2.91E+10 1.56E+09 9.91E+08 0.00E+00 0, 00 .00E+00 1.05E+08 

ZN-65 3.76E+08 1.00E+09 6.22E+08 O.OOE+00 6.31 E+X 0.OOE+00 1.76E+08 
RB-86 0,00E+00 5.76E+08 3.54E+08 0.00E+,0 0.00E+00 0.OOE+00 3.71E+07 
SR-8 4.82E+08 0.00E+00 1.38E+07 0.OOE-0 0.00E+00 0.00E+00 1.87E407 

SR-90 1.04E+10 0.00E+00 2.64E+09 02+0 0.00E+00 0.002+00 1.40E+08 
Y-91 1.80E+06 0.00E+00 4.82E+04 0. + 0.00E+00 0.00E+00 2.40E+08 

ZR-S 266206 .SO+055.22 ~ O 0+00 8.38E405 0.OOE+00 6.11E+08 

NB-95 3.10E+06 1.21E+06 8.6 2L05 O.00E+00 1.13E+06 0.OOE+00 2.23E+09 
RU-103 1.55E+08 0.00E+00 E+',,0.00E+00 3.90E+08 0.00E+00 4.01E+09 
RU-106 4.44E+09 0.00E+00". +08 0.00E+00 6.00E+09 0.00E+00 6.91E+10 

AG-11UM 8.39E+06 5ý.672 6 563;+(06 0.OOE+00 1.06E+07 0.00E+00 6.74E+08 
TE-125M 5.69E+08 1.5ff+0' 7 9E+07 1.60E+08 0.00E+00 0.00E+00 5.49E+08 
TE-127M 1.782+09 V¶+ý08 '11 E+'08 4-25E+08 5.06E+09 0.002+00 1."E2+09 

TE-129M 1.79E+2•4.-0E o 8 2.78E+08 5.77E+08 5.26E+09 0.OOE+00 2.18E+09 
1-131 1.66E+ st'I,•,E+07 9.48E+06 5.52E+09 2.74E+07 0.00E+00 1.48E+06 
1-133 5.72e-01 _C048e-01 2.68e-01 1.31E+02 1.18E+00 0.00E+00 2.85e-01 

CS-1 34 9.23E+08 1,51E+09 3.19E+08 0.00E+00 4.69E+08 1.68E+08 8.16E+06 
CS-136 1.63E+07 4.48E+07 2.90E+07 0.00E+00 2.39E+07 3.56E+06 1.57E+06 
CS-137 1.33E+09 1.28E+09 1.89E+08 0.00E+00 4.16E+08 1.50E+08 8.00E208 

BA-140 4.42E+07 3.87E+04 2.58E+06 0.00E+00 1.26E+04 2.31E+04 2.24E+07 
CE-141 2.22E+04 1.11E+04 1.65E+03 0.00E+00 4.86E+03 0.00E+00 1.38E2-07 
CE-144 2.32E+06 7.26E÷05 1.24E+05 0.00E+00 4.02E+05 0.00E+00 1.89E+08 

PR-143 3.33E+04 1.00E+04 1.65E-03 0.00E+00 5,42E+03 0.00E+00 3.60E+07 
ND-147 1.17E+04 . 9.48E+03 7.34E.+02 0.00E+00 5.20E+03 0.00E+00 1.50E+07
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TMI - Unit 1

Number

Radiological Controls Procedure 6610-PLN-4200.01 
Title Revision No.  

Offsite Dose Calculation Manual (ODCM) 20

TABLE 5.6.3 

Pathway Dose Factors, Ri 

AGE GROUP: TEEN PATHWAY: GRASS-COW-MEAT 

UCL....E " ... .. O RGAN D O SE FA CTO RSr•• m /year per .CY, sec 
N U C L ID E ----- - -•. ..- I " ---" -6' " ;•--- ---- --- < 5 ' ' --------------- --L L-- -

J------ BONE --- LIVER _T.BODY - THYROID - KIDNEY ---LUNG - _ GI-LLr 
H-3 0.00*E00 1.93E+02 1.93E+02 1.93E+02 1.93E+02 1.93E+02 1.93E+02 
C-14 2.04E208 4.08E+07 4.08E+07 4.08E+07 4.08E+07 4.08E+07 4.08E+07 
CR-51 0.00+E00 O.00E+00 5.63E+03 3.13E+03 1.23E+03 8.03E+03 9.46E+05 

"MN-54 0.0-oo00 7.o00E+06 1.39E+06 O.OOE+00 2.09E+06 Ofl0 0 1 42+07 
FE-55 2.38E+08 1.69E+08 3.94E+07 O.OOE+0O 0.OOE+00 1.%L S.31iE+07 
FE-59 2.12E+08 4.95E+08 1.91E+08 0.OOE+00 0.OOE+00 fl65'08 1.17E+09 

CO-S8O0.002+00 1.40E+07 3.242+07 0,002+00 O.OOE+ 0b I0 1.94E+08 
CO-60 0.00E+00 5.83E+07 1.31 E+08 0.00E+00 0.00 +0 OO E+00 7.60E+08 
NI-63 1.52E+10 1.07E+09 5.15E+08 0.00E+00 0. OD+00 O .00E+00 1.71E+08 

ZN-65 2.50E+08 8.682408 4.05E+08 0.0024-00 5.56E+' 0.OOE+00 3.68E.+08 
RB-86 0.00E÷00 4.06E+08 1.91E+08 0.00E+00 0.00E+00 0.002+00 6.OOE+07 
SR-89 2.55E÷08 0.00E+00 7.29E+06 0.002,40 0.00E+00 0.00E+00 3.03E+07 

SR-90 8.04E+09 0.00E+00 1.992+09 0 oo0o N 0.100E+00 0.00+00 2.262+08 
Y-91 9.545+05 0.00E+00 2.56E+04 j __E+0fp 0.00E+00 0.00E+00 3.91E+08 
ZR-95 1.50E+06 4.73E+05 3.25E+05 - 6.95E+05 0.002E00 1.09E+09 

NB-OS I 792+06 9.952+05 5.48*05Y .dE+00 9.64E+05 0.OOE+00 4.25E+09 
RU-103 8.56E+07 O.00+E00 .00E+00 3.02E+08 0.00E+00 7.15E+09 
RU-106 2.36E+09 0.00E+00 E. +08 0.00E+00 4.54E+09 0.00E+00 1.13E+11 

AG-I10M 5.06E+06 4.78E+ .91 +06 0.00E+00 9.13E+06 0.00E+00 1.34E+09 
TE-125M 3.03E+08 1.0Q+ 4+ 5E+07 8A6E+07 0.00E+00 0.00E+00 8.94E+08 
TE-127M 9.41E+08 3 E+08 .12E+08 224E+08 3.81E+09 0.00E+00 2.35E+09 

TE-129M 9.49E+08 4.52E>1 1.50E+08 3.06E+08 3.97E+09 0.00E+00 3.56E209 
1-131 8.93E+9yN+07 6.72E+06 3.65E+09 2.15E+07 0.00E+00 2.47E206 
1-133 3.08B-01 5'.22e-01 1.59e-01 7.29E+01 9,16e-01 0.00E+00 3.95e-01 
--------------- --------------------------------------------------------
CS-134 5.23E+08 1.23E+09 5.71E+08 0.00E+00 3.91E+08 1-49E+08 1.53E207 
CS-136 9.43E+06 3.71E+07 2.49E+07 0.00E+00 2.02E+07 3.18E+06 2.99E+06 
CS-137 7.24E+08 9.63E+08 3.35E+08 0.00E+00 3.28E+08 1.27E÷08 1.37E+07 
. .... .....------------------------------------------------------------------

BA-140 2.39E+07 2.93E+04 1.54E+06 0.002+00 9.94E+03 1.97E+04 3.69E+07 
CE-141 1.18E2404 7.87E+03 9.05E+02 0.00E+00 3.71E+03 0.00+E00 2.25E+07 
CE-144 1.23E+06 5.08E+05 6.60E+04 0.00E+00 3.03E+05 0.00+E00 3.09E+08 

------------------------------------------------------------------------

PR-143 1.76E+04 7.03E+03 8.76E+02 0.OOE+00 4.08E+03 0.00E+00 5.79E+07 
ND-147 6.23E+03 6.78E+03 4.06E+02 0.00E+00 3.98E+03 0.00E+00 2.44E+07
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TMI - Unit 1 
Radioiooicai Controls Procedure

Number

6610-PLN-4200.01
Title Revision No.  

Offsite Dose Calculation Manual (ODCM) 20

TABLE 5.6.4 

Pathway Dose Factors, Ri 

AGE GROUP: ADULT PATHWAY: GRASS-COW-MEAT 

~-------------------------------------------------------------------
1ULD ------ ORGAN DOSE -FACTORS; a?2 - m rrem/year per p.Ctlsec------

]BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI 
--- -- ----- ---- I- ------------------------------------------------ ------------

H-3 0.00E+00 3.24E+02 3.24E+02 3.24E+02 3.24E+02 3.24E+02 3.24E+02 

C-14 2.42E+08 4.83E+07 4.83E+07 4.83E+07 4.83E+07 4.83E+07 4.83E+07 
CR-51 0,00E+00 0.00E+00 7.04E+03 4.21 E+03 1.55E+03 9.35E+03 1.77E+06 

MN-54 0.-00+00 9.18E+06 1.75E+068 O.0E+00 2,73E+06 0.OOE+OlE 1+E07 
FE-55 2.93E+08 2,03E+08 4.73E+07 O.00E+00 'O.OOE+00 1.$f-'0..S16E+08 
FE-59 2.66E+08 6.25E+08 2.39E+08 0.00E+00 0.00E+00 1.•,5,08 2.08E+09 

CO-58 0.00E+00 1.82E+07 4.09E+07 0.00E+00 0.00E4-Q O1OEfl0 3.70E+08 

CO-60 0.00E+00 7.52E+07 1.66E+08 O.OOE+00 0.00 +Dbc$ *E+00 1.41E+09 
NI-63 1.89E+10 1.31E*09 6.33E208 0.00E+00 0.0 +00 '00E+00 2.73E+08 

------------------------------------------------- a ---------------------
ZN-65 3.56E+08 1.13E+09 5.12E+08 0.00E+00 7.577 0.00E+00 7.13E+08 
RB-86 0.00E+00 4.87E+08 2.27E+08 0-00E+00 0.00E+00 0.00E+00 9.59E+07 

SR-89 3,02E+08 0.00E+00 8.66E+06 0.002E*O 0.00E+00 0.00+E00 4.84E+07 
---------------------------------------- ----------------------------
SR-90 1-24E+10 0.002+00 3.05E+09 0.00 +' 0.002+00 0.002+00 3.602+08 
Y-91I 1.13E+06 0.00E+00 3.03E+04,CTJpE+05 0.00E+00 0.00E+00 6.24E+08 
ZR-95 1.87E+06 6.01E+05 4.07E+05 v"vu!'W0 9.43E+05 0.00+E00 1.90E+09 

NB-95 2.30E+06 1.28E+06 6.87 05 .dE400 1.262406 0.002+00 7.76E+09 
RU-103 1.05E+08 0.OOE+00 44  O7-O3.00E+00 4.02E+08 0.00E+00 1.23E+10 
RU-106 2.80E+09 O.00E+00 .)4E+08 0.004E+00 5.41E+09 0.00+E00 1.81E+11 

AG-110M 6.68E+06 6.18E+prI.67065 0.00E+00 1.22E+07 0.002+00 2.52E+09 
TE-125M 3.59E+08 1.30E+bar4 81E+07 1.08E+08 1,46E+09 0.00E+00 1.43E+00 
TE-127M 1.12E+09 3 E+08 " .36E+08 2.85E+08 4.53E+09 0.DOE+00 3.74E+09 

TE-129M 1.13E+09 4.23E• 1.79E+08 3.89E+08 4.73E+09 0.00E+00 5.71E+09 
1-131 1.08E+& A,4E 07 8.82E+05 5.04E+09 2.64E+07 0.00E+00 4.06E206 
1-133 3.68e-01 X6.#re-01 1 .95e-01 9.42E+01 1.122+00 0.00+00 5.76e-01 

08-134 6.58E+08 '1.57E+09 1.28E+09 0,00E+00 5.07E+08 1.68E+08 2.74E407 
CS-136 1.21E+07 4.78E+07 3.442+07 0.00E+00 2.66E+07 3.65E+06 5.43E+06 
CS-137 8.72E+08 1,19E+09 7.82E+08 0.00E+00 4.05E+08 1.35E+08 2.31E+07 
------------------------------------------------------------------------
BA-140 2.90E+07 3.64E+04 1.90E+06 0.00E+00 1,24E+04 2.08E+04 5.96E+07 
CE-141 1.41E+04 9.51E+03 1.08E+03 0.00E+00 4.42E+03 0.00E÷00 3.64E+07 
CE-l44 1.46E+06 6.10E+05 7.83E+04 0.00E+00 3.62E+05 0.002E00 4.93E+08

PR-143 2.09E+04 8.40E+03 1.04E+03 O.OOE+00 
ND-147 7.08E+03 8.18E+03 4.90E+02 O.OOE+00

4.85E+03 0.OOE+00 9.17E+07 
4.78E+03 O.00E+00 3.93E+07
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TMI- Unit 1

Number

Radiological Controls Procedure 661 O-PLN4200.01 
Title Revision NoC 

-Offsite Dose Calculation Manual (ODCM) 20

TABLE 5.7.2 

Pathway Dose Factors, Ri 

AGE GROUP: CHILD PATHWAY: VEGETAT]ON 

- • LIDE] ORGA::RN DOSE FACTORS; M2-mrem/year per .CVseC 
NUCLDE----------------------------------------------------J------ BONE --- LIVER ... T.BODY -THYROID - KIDNEY ---LUNG "_ G I-LLI

H-3 0.00E+00 4.02E+03 4.02E+03 4.02E+03 4.02E+03 4.02E+03 4.02E+03 
C-14 8.89E+08 1.78E+08 1.78E+08 1.78E+08 1.78E+08 1.78E+08 1.78E+08 
CR-51 0.00E÷0O 0.002÷+00 1.17E+05 6.49E+04 1.77E+04 1.18E+0r.20E+06 

MvN-54 0.00E4-00 6.65E+08 1.77E+08 0.002+00 1.862+08 0.0 +L S) 8+08 
FE-55 8.01E÷08 4.25E+08 1.32E+08 0.00E+00 0.00E+00 +o8•t•1.e7E+07 
FE-59 3.98E+08 6.44E+08 3.21E+08 0.00E+00 0.OOE+00.. 08 6.71E+08 

CO-58 0.00E+00 6.44E+07 1.97E+08 0.00E+00 0.00E+ 00 3.76E+08 
CO-6G 0.00E+00 3.78E+08 1.12E209 0.OOE+00 0.00,+00 0 0 E+00 2.10E+09 
NI-63 3,O5E+10 2.11E+09 1.34E+09 0.002+00 0. OtOD .002*00 IA2E+08 

___M' -------------------------------------_ ------------, M y?.-------------------
ZN-65 8.12E+08 2.16E+09 1.35E+09 0.00E+00 1.36E÷*9 0.002E00 3.80E+08 
RB-86 0.00E+00 4.51E+08 2.77E+08 0.00E+ 0 0.00E+00 0.00E+00 2.90E+07 
SR-89 3.602+10 O.•o E+00 1.03E+09 0.00 + .OOE_0 0 O.002+00 1.39E+09 

SR-SC 1.24E+12 0.002+00 3.15E+11 0+ .002+00 0.00E+00 1.67E+10 
Y-91 1.87E+07 0.00+E00 4.99E+05 0. +FpC 0.OOE+00 0.00E+00 2.49E+09 
ZR-95 3.86E+06 8.48E+05 7.55EQb 9 0E+00 1.21E+06 0.OOE+00 8.85E+08 

NB-95 4.112E+05 1.60E+05 I4 .002OO+00 -1 .50E+05 0.002+00 2.96E+08 
RU-103 1.53E+07 0.00E+00 + 0.00E+00 3.86E+07 0.00E+00 3.97E208 
RU-106 7.45E+08 O.OOE+00 +07 0.00E+00 1.01E+09 0.00E+00 1.16E.10 

AG-I0M 3.21E+07 7.73 +07 0.002*00 4.042+07 0.002+00 2.58E+09 
TE-125M 3.512+08 9.5xEI07497E4.07 9.842+07 0.0OEtQ0O0.002*00 3.38E+08 
TE-127M 1.32E+09 MS+08 1.57E+08 3.16E+08 3:77E+09 0.00E+00 1.07E+09 

TE-129M 8.40E+0 j35E 8'- 1.30E+08 2.71E+08 2.47E+09 0.00E+00 1.02E+09 
1-131 1..43E+O +1.08 8.18E+07 4.76E+10 2.36E+08 0.002E00 1.28E+07 
1-133 3.53E+06 "S7E+06 1.65E+06 8.12E+08 7.28E+06 0.00*E00 1.76E+06 

CS-134 1.60E+10 2.63E+10 5.55E+09 0.00E+00 8.15E+09 2.93E+09 1.42E+08 
CS-136 8-28E+07 2.28E+08 1.47E+08 0.00E+00 1.21E+08 1.81E+07 8.00E+06 
CS-137 2.39E+10 2.29E+10 3.38E+09 0.00E+00 7.46E+09 2.68E+09 1.43E408 

BA-140 2.79E+08 2.44E+05 1.63E+07 0.00E+00 7.96E+04 1.46E+05 1.41E+08 
CE-141 6.57E+05 3.28E+05 4.86E+04 0.00E+00 1.44E+05 0.00+E00 4.09E+08 
CE-144 1.27E+08 3.99E+07 6.79E+06 0.00E+00 2.21 E+07 0.00E+00 1.04E+10

PR-143. 1.45E+05 4.36E+04 7.21E+03 0.00E+00 2.36E+04 0.00E+00 
ND-147 7.15E+04 5.79E+04 4.49E+03 0.00E+00 3.18E+04 0.002E00

1.57E+08 
9.18E+07
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TABLE 5.7.3 

Pathway Dose Factors, Ri 

AGE GROUP: TEEN .PATHWAY: VEGETATION 

-------------- ----------------------------------------------------
]ULD O------ RGAN DOSE -FACTORS; 0n - m rremn/year per iXllsec------
J- -BONE-_ LIVER - T.BODY -THYROID -KIDNEY --- LUNG --- GI-LLI _ 

H-3 0.00E+00 2.59E+03 2.59E+03 2.59E+03 2.59E+03 2.59E+03 2.59E+03 
C-14 3.69Er08 7.38E+07 7.38E+07 7.38E+07 7.38E+07 7.38E+07 7.38E+07 
CR-51 0.00E+00 0.00E+00 6.16E+04 3.42E+04 1.35E+04 8.79E+04 1.03E+07 

MN-54 0.001E+00 4.54E+0B 9.01E+07 0.00E+00 1.38E*08 onot- 409'%2E+08 
FE-55 3.26E+08 2.31E+08 5.39E+07 0,OOE+00 0.OOE+00 1.EDO&,,..00E+08 
FE-59 1.80E+08 4.19E+08 1.62E+08 0.OOE+00 0.00E+00 08 9.91E+08 
--------------------------------------------------------- 7----------

CO-SB 0.OOE+O0 4.36E+07 '1.012+08 0.002+00 0.002+ 000 6.012E+08 
CO-60 0.00E+00 2.49Et08 5.60E+08 O.00E+00 0.O0+00 0 E+00 3.24E+09 
NI-63 1.61E+10 1.13E+09 5.45E+08 0.002+00 0. __+00 E.00+00 1.81 E+08 

ZN-65 4.24E+08 1.47E+09 6.86E+08 O.OOE+00 9.42E+7' 0.OOE+00 6.23E+08 
RB-86 0.00E+00 2.73E+08 1.28E+08 0.00E+00 O.OOE+00 0.OOE+00 4.04E+07 
SR-89 I .52:+10 00•.. +00 4.34E+08 0.002 So o0.o0o+00 .OOE2+00 .80OE+09 

SR-90 7.51E+11 0.OOE+00 1.85E+11 O,1 0E+0tj 0.00E+00 O.00E+00 2.11E+10 
Y-91 7.84E+06 0.00E+00 2.10E+05 A..E+O' 0.00E+00 0.00E+00 3.22E+09 
ZR-95 1.72E+06 5.43E+05 3.73E+05 '&O2"t0 7.98E+05 0.00E+00 1.25E+09 

NB-95 1 .92E+05 1.07E+05 5.87 04 .OE+O0 1.03E+05 0.0012+00 4.56E408 
RU-103 6.82E÷06 0.00E+00 PtA3.OOE+00 2.41E+07 0,00E+00 5.70E+08 
RU-lo0 3.09E+08 0.OOE+00 E+07 0.00E+00 5.97E+08 0.00E+00 1.48•+10 
------------- r------------OK- --------------------------------------------
AG-110M 1.52E+07 1.43E+ .72 +06 0.OOE+00 2.74E+07 0.00E+00 4.03E+09 
TE-125M 1.48E+08 5.34E+ 1•98+07 4.14E+07 0.0OE÷00 0.00E+00 4.37E+08 
TE-1 27M 5.522+08 i*lEm+08 .56E+07 1.312E+08 2.24E+09 0.002400 1.37E+09 

TE-129M 3.lE2+•08 34ES 5.72E+07 1.17E+08 1.51E+09 0.00E+00 l.36E+09 
1-131 7.69E+& E+08 5-78E+07 3.14E+10 1.85E+08 0.00E400 2.13E+07 
1-133 1.94E+06'%3.E+06 1.00E+06 4.59E+08 5.77E+06 0.00E+00 2.49E+06 

---------------- --------------------------------------------------------
CS-134 7.10E+09 1.67E+10 7.75E+09 0.00E+00 5.31E+09 2.03E+09 2.08E+08 
CS-136 4.39E+07 1.73E+08 1.16E+08 0.00E+00 9.41E+07 1.48E+07 1.39E+07 
CS-137 1.01E+10 1.35E+10 4.69E+09 0.OOE+00 4.59E+09 1.78E+09 1.92E+08 

BA-140 1.39E+08 1.71E+05 8.97E+08 O.00E+00 5.78E+04 1.15E+05 2.15E+08 
CE-141 2.83E+05 1.89E+05 2.17E+04 0.00E+00 8.90E+04 0.OQE+00 5.41E+08 
CE-144 5.285+07 2.18E+07 2.83E+06 0.00E+00 1.30E+07 0.O0E+00 1.33E+10 
------------------------------------------------------------------------

PR-143 6.99E+04 2.79E+04 3.48E+03 0.00E+00 1.62E+04 0.00E+00 2.30E+08 
ND-147 3.62E+04 3.94E+04 2.36E+03 0.00E+00 2.31E+04 0.00E+00 1.42E+08
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TABLE 5.7.4 

Pathway Dose Factors, RI 

AGE GROUP: ADULT PATHWAY: VEGETATION 

NUCLIDE 1ORGAN DOSE FACORS m2
-remlyear per p.CIlsec JBONE LIVER -T.BODY THYROID KIDNEY LUNG GI-LLI 

H-3 0.00E+00 2.26E+03 2.26E+03 2.26E+03 2.26E+03 2.26E+03 2.26E+03 
C-14 2,28E+08 4.55E+07 4.55E+07 4.55E+07 4.55E+07 4.55E+07 4.55E+07 
CR-51 O.002+00 0.oo E+o0 4.64E+04 2.77E+04 1.02E+04 6.15E+0 . 1.. ,17E+o7 

MN-54 0.00E+00 3.13E+08 5.97E+07 0.00E+00 9.31E+07 0.00 +&0 58E+O8 
FE-55 2.10E+08 1.45E+08 3.38Et07 0.OOE+00 O.00E+00 8._ 0),.31E+07 
FE-59 1.26E+08 2.97E+08 1.14E+08 0.OOE+00 0.00E+00 07 9.89E+08 -o- -- -------------o 6o --------------------o-----------~i • . • 0 --- •--- -- -
00-58 0.OOE+0O 3.07E+07 6.89E+07 0.OOE+00 0.002+ 00 6.23E+08 CO-60 0.OOE+00 1.67E+08 3.69E+08 0.OOE+00 oOWOO 0. E+00 3.14E+09 
NI-63 I1.04E+10 7.21E+08 3.49E+08 0.002+00 ()0,!?, 0S± 00+00 1.50E+08 

ZN-65 3.17E+08 1.01E+09 4.56E+08 0.00E+00 6.75E+V' 0.00E+00 6.36E+08 
RB-86 0.00E+00 2,19E+08 1.02E+08 0.0OE+t0 0.00E+00 0.00E+00 4.32E+07 
SR-89 9.98E+09 0.00E+00 2.86E+08 0.00EIO 0.OOE+00 0.00EO00 1.60E+09 

SRS 0 2 11 000 + 0 1:482+11 0E 0 .OOE+00 0.00E+0O 1.75E+10 
Y-9I 5.12E+06 0,00E+00 1.37E+05 E.D.d 0.00E+00 O.00E+00 2.82E+09 
ZR-95 1.17E+06 3.77E+05 2.55E+2& 0WYO0l 5.912E+05 0.002+00 1.19E+09 

NB-95 1.42E+05 7.92E+04 4. • 04 O.0E+00 7.83E+04 0.00E+00 4.81E+08 
RU-103 4.77E+06 000E+00 . -L•,.00E+0O0 1.82E+07 O.0OE÷00 5.57E+08 
RU-106 1.93E+08 0.00E+00 . +07 0.00E+00 3,72E+08 0.00E400 1.25E+10 

AG-ilOM 1 .05E+07 9.75E. 6 79 +06 0.00+00 1.92E+07 0.00E+00 3.98E+09 
TE-125M 9.66E+07 3.5,+E I 9E+07 2.90E+07 3.93E+08 0.00E+00 3.86E-408 
TE-127M 3.49E+08 1 +08 .26E+07 8.93E+07 1.42E+09 0.00E+00 1.17E+09 

TE-129M 2.51E+0 .37Er 3.97E+07. 8.63E+07 1.05E+09 0.OOE+00 1.26E209 
1-131 8,08E+ E+08 6.62E+07 3.79E-10 1.98E+08 0.00E+00 3.05E+07 
1-133 2.09E+06 3.&1E+06 1.11E+06 5.34E+08 6.33E+08 0.00E+00 3.26E+06 

CS-134 4.67E+09 1.11E+10 9.08E+09 0.OOE+00 3.59E+09 1.19E+09 1.94E408 
CS-136 4.28E+07 1,69E+08 1.22E+08 0.00E+00 9.41E+07 1.29E+07 1.92E+07 
CS-137 6.36E+09 8.70E+09 5.70E+09 0.00E+00 2.95E+09 9.81E+08 1.68E+08 

BA-140 1.29E+08 1.62E+05 8.47E+06 0.OOE+00 5.52E+04 9.29E+04 2.66E+08 
CE-141 1.97E+05 1.33E+05 1.51E+04 0.00E+00 6.20E+04 0.00E+00 5.10E+08 
CE-144 3.29E+07 1.38E÷07 1.77E+06 0.00E+00 8.16E+06 0.00E+00 1.11E+10 

PR-143 6.25E+04 2.512E+04 3.10E+03 0.00E+00 1.45E+04 0.00E+00 2.74E+08 
ND-147 3.34E+04 3.85E+04 2.31E+03 0.002+00 2.25E+04 O,00E+00 1.85E+08
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6.0 TMI-I GASEOUS WASTE TREATMENT SYSTEM 

6.1 Description of the TMI-1 Gaseous Radwaste Treatment System (see Figure 6.1) 

6.1.1 Waste Gas System 

a. Reactor Building: 

- Reactor Coolant Drain Tank (RCDT) header 

b. Auxiliary Building: 

-Vent Header from.  
1. Miscellaneous Waste Storage Tank( 
2. Three (3) Reactor Coolant Bleed T ( 

- Waste Gas Delay Tank 
- Two (2) Waste Gas Compressors 
- Three (3) Waste Gas Decay Tanks ''•• 

c. Filtration and dilution provided by ntilatlon System.  

6.2 Operability 

Operability of the Gaseous Waste Treatment Sytm Is defined as the ability to remove gas from the 

vent header/tank gas spaces and store it undd'hjr pressure in the Waste Gas Decay Tanks for 

subsequent release. .7 

Except for Initiating the make up tan giqp d waste gas venting and the recycle or disposal of 

compressed waste gases stored in Fe wa tgas decay tanks, the operation of the waste gas 

system is entirely automatic. eA s compressor comes on automatically, removing gases 

from the vent header system lquired, to maintain the pressure in the system at a maximum of 

about 16.4 psla. y
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FIGURE 6.1 

Waste Gas System

MAGrN 6wou

LA.- -

Am "wIY tT 

OlI

157



TMI - Unit 1

Number

TeRadiological Controls Procedure 6610-PLN-4200.01 
TWe Revision No.  

Offsite Dose Calculation Manual (ODCM) 20

7.0 EFFLUENT TOTAL DOSE ASSESSMENT 

7.1 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 rmrem. This control is provided In order to meet the dose limitations of 40 CFR 190.  

The total dose from TMI-1 and TMI-2 (uranium fuel cycle facilities within 8 kilometers) is calculated 
by summing the calculated annual doses to critical organs of a real individual for liquid effluent using 
Section 2.1 methodology, for gaseous effluent using Section 5.2.1 and 5.2 2 odology, and the 
direct radiation from the site from the environmental monitoring program's d•iectrdwiat[on (TLD) 
monitors,
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8.0 TMINS RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM (REMP)

8.1 Monitoring Proaram Requirements

8.1.1 Control 

In accordance with the TMI-1 Tech. Specs. and TMI-2 PDMS Tech. Specs., the 
radiological environmental monitoring program shall be conducted as specified in 
Table 8.1.  

8.1.2 Applicabllltv

At all times.  

8.1.3 Action 

a.  

b.

With the radiological environmental monito gdri not being conducted 
as specified In Table 8.1, prepare and siit3 e Commission in the 
Annual Radiological Environmental ~e r~at eport, a description of the 
reasons for not conducting the pro a as reuired and the plans for 
preventing a recurrence. " 

With the level of radioactivy as the result of plant effluents in an 
environmental sampling,, ium exceeding the reporting levels of Table 8.2 
when averaged over ca ar quarter, prepare and submit to the 
Commission withi 0says f m the end of the affected calendar quarter, a 
special report thaI i the cause(s) for exceeding the limit(s) and 
defines the cff e ons to be taken to reduce radioactive effluents so 
that the p,2e •al ual dose" to a member of the public is less than the 
calend Nr'iwWof ODCM Part I Controls 2.2.1.2,2.2.2.2 and 2.2.2.3 and 
ODC •I Controls 2.2.1.2, 2.2.2.2 and 22.2.3. When more than one of 
thp dionu'd es in Table 8.2 are detected as the result of plant effluents in 
tl llng medium, this report shall be submitted if: 

,con ntration (1) concentration (2) + > 0 
"ortinglevel (1) + ieporting level (2) 

When radionuclides other than those in Table 8.2 are detected and are the 
result of plant effluents, this report shall be submitted if the potential annual 
dose* to a member of the public is equal to or greater than the calendar year 
limits of ODCM Part I Controls 2.2.1.2, 2.2.2.2 and 2.2.2.3 and ODCM Part !1, 
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.

The methodology and parameters used to estimate the potential annual dose to a member of the public shall be 
indicated in this report.
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c. With milk orfresh leafy vegetation samples 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 
Radiological Environmental Monitoring Program given in the ODCM. The 
specific locations from which samples were unavailable may then be deleted 
from the monitoring program. Pursuant to TMI-1 Tech. Spec. 6.14 and TMI-2 
PDMS Tech. Spec. 6.12, submit in the next Annual Radioactive Effluent 
Release Report documentation for a change in the ODCM including a revised 
figure(s) and table for the ODCM reflecting the new location(s) with 
supporting information identifying the cause of the unavailability of samples 
and justifying the selection of the new location(s) for obtaining samples.  

8.1.4 Bases 

The radiological monitoring program required by this contro vi resentative 
measurements of radiation and of radioactive materials i ! xposure pathways and 
for those radionuclides which lead to the highest potenti exposures of 
members of the general public resulting from the sta tltn. This monitoring.  
program implements Section IV B.2 of Appendix550 10 105 and thereby supplements 
the radiological effluent monitoring program by vl?4ing t t the measurable 
concentrations of radioactive materials and levels of alion are not higher than 
expected on the basis of the effluent measurements End modeling of the environmental 
exposure pathways. Guidance for this monitoring is provided by the Radiological 
Assessment Branch Technical Positjpn tn Environmental Monitoring (Revision 1, 
November 1979). Program changefh% initiated based on operational experience.  

8.1.5 Surveillance Requirements 

The radiological environ ntal o itoring samples shall be collected pursuant to 
Table 8.1, from the softi'on given in Tables 8.4 through 8.10 and Maps 8.1 
through 8.3, and sl~i'b analyzed pursuant to the requirements of Table 8.1 anrd the 
detection capa-re' M ed by Table 8.3.
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8.2 Land Use Census 

8.2.1 Controls 

In accordance with the TMI-1 Tech. Specs. and TMI-2 PDMS Tech. Specs., a Land Use 

Census shall be conducted and shall identify within a distance of 8 km (5 miles) the 

location In each of the 16 meteorological sectors of the nearest milk animal, the nearest 

residence; and the nearest garden of greater than 50 e 2 (500 ft2) producing broad leaf 

vegetation.

8.2.2 Applicability

At all times.  

8.2.3 Action 

a.

b.

Wth a Land Use Census identifying a locatItields a calculated dose 

or dose commitment greater than the vaI's "n ly being calculated in 
ODCM Part I Surveillance 3.2.2.3.1, rsua ODCM, Part IV, Section 2.0, 
identify the new location(s) in the n nnualadloactive Effluent Release 
Report.

With a Land Use Census idntifying a location(s) that yields a calculated dose 
or dose commitment (vy tj, same exposure pathway) 20% greater than at a 
location from which sarmples currently being obtained in accordance with 
Table 8.1, add thet eocati (s) within 30 days to the Radiological 
Environmental M6riiqtNiProgram given in the ODCM. The sampling 
location(s), eltmgXqV control statlon'location, having the lowest calculated 
dose or dosetomnrment(s), via the same exposure pathway, may be 
deleted f aNit6nitoring program after October 31 of the year in which 
this Laddie Census was conducted. Pursuant to TMI-1 Tech. Spec. 6.14 
a nj ,4MT-2 iVAS Tech. Spec. 6.12, submit in the next Annual Radioactive 
E ,u .. elease Report documentation for a change in the ODCM including a 
rev'sedJ gure(s) and table(s) for the ODCM reflecting the new location(s) with 
iriforition supporting the change In sampling locations.

"Broad leaf vegetation sampling of at least three different kinds of vegetation may be performed at the site 

boundary in each of two different sectors with the highest predicted D/Qs In lieu of the garden census.  

Requirements for broad leaf sampling in Table 8.1 shall be followed, including analysis of control samples.
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8.2.4 Bases 

This Control is provided to ensure that changes in the use of unrestricted areas are 

Identified and modifications to the monitoring program are made if required by the results 

of this census. The best information from the door-to-door survey, aerial surveys, or 

consulting with local agricultural authorities shall be used. This census satisfies the 

requirements of Section IVB.3 of Appendix I to 10 CFR 50. Restricting the census to 

gardens of greater than 500 square feet (50 m2) 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 kglyr) 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) thg0% of the garden 
was used for growing broad leaf vegetation (i.e., similar to lettuce ndl bbage), and 2) a 
vegetation yield of 2 kg/square meter. , 

8.2.5 Surveillance Requirements 

The Land Use Census shall be conducted durin e gr*g season at least once per 12 

months, using that information that will provide tie'st r~ults, such as by a door-to-door 
survey, aerial survey, or by consulting local agricultu fauthorities. The results of the 

Land Use Censusshall be included in the Annual Rdiological Environmental Operating 
Report pursuant to ODCM, Part IV, Seion 1.0.  o .0
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8.3 lntedaboratory Comparison Program 

8.3.1 Controls 

In accordance with the TMI-1 Tech. Specs. and TMI-2 PDMS Tech. Specs., analyses 
shall be performed on radioactive materials supplied as part of an Interlaboratory 
Comparison Program which has been approved by the Commission (NRC). Only those 
samples and analyses which are required by Table 8.1 shall be performed.  

8.3.2 Applicability 

At all times.  

8.3.3 Action Q 
With analysis not being performed as required above, rep orrective action taken to 
prevent a recurrence to the Commission in the Annual lola Environmental 
Operating Report. 4 

8.3.4 Bases 

The requirement for participation in an approved lnt aboratoryComparison Program is 
provided to ensure that independent chjcks on precision and accuracy of the 
measurements of radioactive matedrl [irenvironmental sample matrices are performed as 
part of a quality assurance progran Ayionmental monitoring In order to demonstrate 
that the results are reasonablyj for t purpose of Section IV, B.2 of Appendix I to 
10 CFR 50.  

8.3.5 Surveillance Reaulremen 

A summary of the J6 bora ory Comparison Program results shall be included in the 
Annual Radlolo gaPEn rnental Operating Report.
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TABLE 8.1 

Sample Collection and Analysis Requirements 

Number of Samples 
Exposure Pathway and Sampling and Type and Frequency 

and/or Sample Sample Locationsa Collection Frequency" of Analysisb 

1. Airborne 

Radioiodine and Samples from 5 locations Continuous sampler operation Radlodine Canister.  
Particulates from Table 8.4. with sample collection weekly, Anae ze kly for 1-131.  

or more frequently if required P ss 
by dust loading. . A alycityf gross beta 

activity following filter 
A 0 ed. Perform gamma 

ot opic analysise on 
composite (by location) 
sample quarterly.  

2. Direct Radiationc Samples from 40 locations Sample Qu erly Analyze for gamma dose 
from Table 8.5 (using either quarterly.  
2 dosimeters or at least I 
Instrument for continuously 
measuring and recording 
dose rate at each location). J_ _
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TABLE 8,1 

Sample Collection and Analysis Requirements 

Number of Samples 
Exposure Pathway and Sampling and" Type and Frequency 

and/or Sam ple Sample Locationsa Collection Frequencyb of Analysisb
3. Waterborne

a. Surface 

b. Drinking 

c. Sediment from 
Shoreline

Samples from 2 locations 
from Table 8.6.  

* 1 sample from 
downstream (indicator) 
location 

* 1 sample from upstream 
(control) location (or 
location not influenced by 
the station discharge) 

Samples from 2 locations 
from Table 8.6.

1 I sample at the location 
of the nearest water 
supply that could be 
affected by the statio .% 
discharge. <N 
I lsample fromj rol, 
location. . •)

Composite0 sample over 
I monthly period.

K0

Composite ample over I Mont od.  

Sample twice per year 
(Sprng and Fall)

Perform gamma isotopic 
analystpionthly.  
Gn iposit for tritium 

RA I ••qjarterly.  

Perform gross beta and 
gamma isotopic analysise 
monthly. Perform Sr-90 
analysis if gross beta of 
monthly composite >10 
limes control. Composite for 
tritium analysis quarterly.  

Perform gamma isotopic 
analysise on each sample.

'I
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TABLE 8.1 

Sample Collection and Analysis Requirements 

Number of Samples 
Exposure Pathway and Sampling and Type and Frequency 

and/or Sample S ple Locations Collection Frequen of!Analsisý

Samples from 4 locations from 
Table 8.8.  

Samples from 2 locations from 
Table 8.9.  

I sample of recreationally 
important bottom feeders and 
1 sample of recreationally 
important predators in the 
vicinity of the station 
discharge.

0

0 1 stqjd'of green leafy 
vegetilbles or leafy 
vegetation at a location In 
the immediate vicinity of 
the station. (indicator) 

& I sample of same species 
or group from a location 
not influenced bythe 
station discharae.

Sample semimonthly when 
animals are on pasture; 
monthly at other times.  

Sample twice per yea 
(Spring and Fall).

V.

Sample at time of harvest.

Perform gamma Isotopic 
analysise and 1-131 
anak,,•!n each sample.  
Co posit for Sr-90 

OZis axrterly.  

Pformn gamma isotopic 
band Sr-90 analysis on 
edible portions.  

Perform gamma 
isotopice, 1-131, and 
Sr-90 analysis on edible 
portions.
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TABLE 8.1 

Sample Collection and Analysis Requirements 

Table Notation 

a. 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 
legitimate reasons. All deviations from the sampling schedule shall be explained In the Annual Radiological 
Environmental Operating Report.  

b. Frequency notation: weekly (7 days), semimonthly (15 days), monthly (31 days), a~erdy (92 days).  
All surveillance requirements shall be performed within the specified time inteivalwfh a m~ximum allowable 
extension not to exceed 25% of the surveillance interval. A total maximum co ei ojAte 0al time for any 4 
consecutive tests shall not exceed 3.25 times the specified collection or anal erval.  

c. One or more instruments, such as a pressurized ion chamber for mea 'ording dose rate 
continuously, may be used in place of, or in addition to, integrating •sim. rs.or the purpose of this 
table, a thermoluminescent dosimeter (TLD) is considered to be olhospl, two or more phosphors in a 
packet are considered as two or more dosimeters. Film badges shall 1ribe used as dosimeters for 
measuring direct radiation.  

d. Airborne particulate sample filters shall be analyzed fortgr ss beta radioactivity 24 hours or more after 
sampling to allow for radon and thoron daughter decaflI.tfoJs beta activity in an air particulate sample(s) 
is greater than ten times the calendar year mean 9qntml n pies, Sr-90 and gamma isotopic analysis 
shall be performed on the individual sample(s). j 

e. Gamma isotopic analysis means the idenlifi •tion quantification of gamma-emitting radionuclides that 
may be attributable to the effluents froxh OhJ ..  

f. The "upstream sample" shall be tnat tance beyond significant Influence of the discharge. The 
"downstream sample" shall be t e,,an frea beyond but near the mixing zone.  

g. Composite sample aliquo all b lected at time intervals that are short (e.g., hourly) relative to the 
compositing period (e.g mon in order to assure obtaining a representative sample.
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TABLE 8.2 

Reporting Levels for Radioactivity Concentrations in Environmental Samples 

Airborne 
Particulate 

Water or gas Fish Milk Food Products Anayi ýpCIL) (pCim•) (pCVkg,wet) (pC[/L) (pCi/kq, wet) 

H-3 20,000(2) 

Mn-54 1000 30,000 

Fe-59 400 10,000 

Co-58 1000 30,000 

Co-60 300 10,000 A 

Zn-65 300 20,000 

Sr-90 8 0.1 100 1

Zr-Nb-95 400 

1-131 2 0.9 3 100 

Cs-134 30 10 60 1000 

Cs-137 50 20 70 2000 
Ba-La- 40 200 - Y 300

(a] For drfnking watersamples. This is 40 I value.
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TABLE 8.3 

Detection Capabilities for Environmental Sample Analysis" 

Lower Limit of Detection (LLD)b'r

Airborne 
Particulate Fish Food Sediment 

Water or Gas (pC!/kg, Milk Products (pCi/kg, 
Analysis (pCIl_) (pCi/ms) wet) (pri/L) (pCi/kgwet) dry) 

Gross Beta 4 0.01 

H-3 2000 

Mn-54 15 130 

Fe-59 30 260 A.  
Co-58, 60 15 130 

Zn-65 30 260 

Zr-95 30 Y 

Sr-90 2 0.01 10 2 10 

Nb-95 15 

1-131 1d 0.07 60 

Cs-134 15 0.05 0XONY 15 60 150 

Cs-137 18 0.06 15 18 80 180 

Ba-140 60 60 

La-140 15 --r",: j " 15

V
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TABLE 8.3 

Detection Capabilities for Environmental Sample Analysis" 
Table Notation 

a. This list does not mean that only these nuclides are to be considered. Other peaks that are identifiable, 
which may be related to plant operations, together with those of the above nuclides, shall also be analyzed 
and reported in the Annual Radiological Environmental Operating Report.  

b. Required detection capabilities for thermoluminescent dosimeters used for environmental measurements are 
given in Regulatory Guide 4.13 (Rev. 1).

c. The LLD is defined, for purposes of these controls, as the smallest concentration of 
sample that will yield a net count, above system background, that will be detected 
only 5% probability of falsely concluding that a blank observation represents a" 

For a particular measurement system (which may include radiochemical ra

live material in a 
probability with

LLD = _4.86 Sb E a V e 2.22 e Y e exp (-XAt)

Where:

LLD is the "a priod" lower limit of detection as defined a e, as plcocuries per unit mass or volume.  

Sb is the standard deviation of the background counting ra f the counting rate of a blank sample as 
appropriate, as counts per minute, "

E is the counting efficiency, as counts per

V is the sample size in units of mass ol

2.22 Is the number of 

Y is the fractional radii 

X is the radioactive de

pbr n)We per picocurie, 

?hen applicable), 

'the particular radionuclide and

At for environmental-Js4Ll•)fis the elapsed time between sample collection, or end of the sample collection 
period, and time of countg.  

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

It should be recognized that the LLD is defined as an "a prior" (before the fact) limit representing the 
capability of a measurement system and not as an "a posterioiV' (after the fact) limit for a particular 
measurement. Analyses shall be performed in such a manner that the stated LLDs will be achieved under 
routine conditions. Occasionally background fluctuations, unavoidable small samples sizes, the presence of 
interfering nuclides, or other uncontrollable circumstances may render these LLDs unachievable. In such 
cases, the contributing factors shall be identified and described in the Annual Radiological Environmental 
Operating Report.  

d. LLD for drinking water.

170



TMI- Unit I

Number

Radiological Controls Procedure 6610-PLN-4200.01 
Tie Revision No.  

Offslte Dose Calculation Manual (ODCM) 20

TABLE 8.4 

TMINS REMP Station Locations-Air Particulate and Air Iodine

Station Code

B1 -4 
El -2 
F1 -3 
G2-1 
M2-1 
A3-1 
H3-1 
04-1 

Q15-1

DiStance (miles)

0.8 
0.4 
0.6 
1.4 
1.3 
2.6 
2.3 
3.5 

13.5

Azimuth (0).

28 
95' 

105 
125 
253 
358 
159 
325 
305

Map No.

0040.

60 
2 

70 
74 
3 
4 
5 

61 
8

TABLE 8.5

TMINS REMP Station

Station Code Distance (miles) 

A1-4 0.3 
B1-1 0.6 
B1-2 0.4 
C1-2 0.3 
M1-1 0.2 
E1-2 o.4 
E1-4 0.2 A^
F1-2 
Gi-3 
H1-1 
J11-1 
J1-3 

K1-4 
L1-1 

M1-1 
N1-3 
Pi-1 

P1-2

0.1 
0.1 
0.4 
0.2

5 
0 25 

26 
54 
74 
95 
98 

109 
129 
167 
184 
189 
208 
235 
249 
270 
293 
290

Map No.  

9 
10 
11 
13 
14 
2 

16 
17 
18 
19 
21 
22 
24 
28 
27 
28 
29 
30
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TABLE 8.5 

TMINS REMP Station Locations-Direct Radiation (TLD) 

Station Code Distance (miles) Azimuth (0) Map No.  

Q1-2 0.2 318 31 
RI-I 0.2 335 32 
C2-1 1.6 48 33 
K2-1 1.1 200 34 
M2-1 1.3 253 3 
A3-1 2.6 358 4 
H3-1 2.3 159 5 
R3-1 2.6 338 35 
B5-1 4.8 18 " - 36 

C5-i 4.5 42 3 
E5-1 4.6 81 38 
F5-1 4.7 107 39 
G5-1 4.8 1311 40 
H5-1 4.1 i 41 
J5-1 4.9 182 42 
K5-1 5.0 200 43 
L5-1 4.1 4 228 44 
M5-1 4.3 249 45 
N5-1 4.9 68 46 
P5-1 4.9 285 47 
05-1 5.0 318 48 
R5-1 4.9 339 49 
D6-1 5.2 65 50 
E7-1 6.8 86 51 
Q9-1 8.5 308 52 

B10-1 9 << 21 53 
G10-1i8 127 6 
G15-1 124 54 
J15-1 .80 7 
Q15-1 V 305 8
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TABLE 8.6 

TMINS REMP Station Locatlons.Surface Water

Station Code Distance (miles) Azimuth (0) • Map No.

JA-2 (R) 
A3-2 (R) 
Q9-1 (F) 
Q9-1 (R) 

G15-2 (F) 
G15-3 (F) 
F15-1 (R)

0.5 
2.5 
8.5 
8.5 

13.6 
14.8 
12.6

188 
355 
308 
308 
128 
124 
"122

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

0 
&

TABLE 8.7L 

TMINIS REMP Station Locations-Aquatic, e nt

Distance (miles), 

0.5 
0.3 
0.3 
1.5 
0.5

,4 ,A ztmuth o 
+137 

202 

y 182 
188

173

57 
59 
52 
52 
62 
63 
65

Station Code 

Al-3 
Gi-l 
KI -3 
J2-1 
JI-2

Map No.  

67 
68 
69 
58 
57
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TABLE 8.8 

TMINS REMP Station Locations-Milk 

Distance (miles) Azimuth ('°) 

1.1 65 

1.1 93 
1.4 125 
6.7 293 

14.5 205

6610-P LN-4200.0i

Ma• No.  

72 
73 
74 
77 
78

TABLE 8.9 ,0 

TMINS REMP Station Locations-Fish "IN

n Code Station Lo-a
Ivm f 

DownstrM of Station Discharge 
UpstrA Saton Discharge 

M,

174

Station Code 

D2-1 
E2-2 
G2-1 
P7-1 

K15-3

Statlo

IND 
BKG

*01y

m
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* Station Code 

DI-3 
EI-2 
Fl-I 

A15-1 
Bi 0-2

TABLE 8.10 

TMINS REMP Station Locations-Food Products 

Distance (miles) Azimuth () 

0.5 65 
0.4 95 
0.5 117 

10.5 10 
10.1 28

Map No.  

79 
2 

80 
85 
55

0
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MAP 8.1 
THREE MILE ISLAND NUCLEAR STATION 

LOCATIONS OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 
STATIONS WITHIN I MILE OF THE SITE

28125*
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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

4 
A 1.t57.... 4(
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PART IV 

Reporting Requirements 

1.0 TMI ANNUAL 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 Commission prior to May 1 of each year.  

1.2 The Annual Radiological Environmental Operating Reports shall include summaries, interpretations, 
and an analysis of trends of the results of the radiological environmental monitoring activities for the 
report period, including a comparison with pre-operational studies, with operational controls as 
appropriate, and with previous environmental monitoring reports, and an as$tNsnt of the 
observed impacts of the plant operation on the environment The report Itll alsi include the 
results of Land Use Censuses required by Part Ill, Section 8.2.  

1.3 The Annual Radiological Environmental Operating Reports shall i d~%Ie umtnarized tabulated 
results of analysis of all radiological environmental samples an •ntal radiation 
measurements required by Part III Table 8.1 taken during tf9pen Pursuant to the locations 
specified in the tables and figures in this ODOM, as well ai mate~d and tabulated results of 
these analyses and measurements in a format similar to the tabj"n the Radiological Assessment 
Branch Technical Position, Revision 1, November 1979. in the vent that some individual results 
are not available for inclusion with the report, the port shall be submitted explaining the reasons 
forthe missing results. The missing data shall ubmitted as soon as possible in a supplementary 
report.

1.4 The reports shall also include the followi mary description of the radiological environments 
monitoring program; a map(s) of all nN•pcations keyed to a table giving distances and 
directions from a point that is mtdw betvefi the Reactor Buildings of TMI-1 and TMI-2; the results 
of licensee participation in th ! a ry Comparison Program, required by Part ill, Section 8.3; 
discussion of all deviations fr e sampling schedule of Part III, Table 8.1; discussion of all the 
requIred a~nalyses in whicDe L quired by Part Ill, Table 8.3 was not achievable.

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

NOTE 

A single submittal may be made forihe 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 
specity the release of radioactive material from each unit.  

2.1 Routine Radioactive Effluent Release Reports covering the operations of the unit during the 
previous 12 months of operation shall be submitted prior to May 1 for TMI-1 and TMI-2.  

2.2 The following information shall be Included in both Radioactive Effluent Rel eports to be 
submitted each year K ) 
The Radioactive Effluent Release Reports shall include a summary of uantities of radioactive 
liquid and gaseous effluents and solid waste released from the unl0iMoed in Reg. Guide 1.21, 
Rev. 1, with data summarized on a quarterly basis following th l•,Kppendix B thereof.  

2.3 The Radioactive Effluent Release.Reports shall include tht owin nformation for each type of 
solid waste shipped offsite during the report period: 'XE 

a. container volume, 

b. total cure quantity (specify whether de by measurement or estimate), 

c. principal radionuclides (specify termined by measurement or estimate), 

d. type of waste (e.g., spent in, acted dry waste, evaporator bottoms), 

e. type of shipment (e. • ype A, Type B) and 

f. solidification ag t• . cement).  

2.4 The Radioactive E_(nt Reaase Reports shall Include a summary of unplanned releases from the 
site to unrestricd are radioactive materials in gaseous and liquid effluents made during the 
reporting pe' d 

2.5 The RadioatiCvaftp uent Release Reports shall /iclude any changes made during the reporting 
period to the PRO CESS CONTROL PROGRAM (PCP) documents and to the OFFSITE DOSE 
CALCULATION MANUAL (ODCM), as well as a listing of new locations for dose calculations andlor 
environmental monitoring identified by the land use census pursuant to Part III Section 8.2.  

2.6 The Radioactive Effluent Release Reports shall include the Instrumentation not returned to 
OPERABLE status within 30 days per ODOM Part I Controls 2.1.1b and 2.1.2b, and ODOM Part 11 
Control 2.1.2b.
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2.7 The Radioactive Effluent Release Report to be submitted shall include an annual summary of hourly 
meteorological data collected over the previous year. This annual summary may be either in the 
form of an hour-by-hour listing of wind speed, wind direction, atmosphere stability, and precipitation 
(if measured) on magnetic tape, or in the form of joint frequency distribution of wind speed, wind 
direction, and atmospheric stability.  

2.8 The Radioactive Effluent Release Report shall include an assessment of the radiation doses to 
MEMBERS OF THE PUBLIC due to the radioactive liquid and gaseous effluents released from the 
unit or station during the previous calendar year. The meteorological conditions concurrent with the 
time of release of radioactive materials in gaseous effluents (as determined by sampling frequency 
and measurement) shall be used for determining the gaseous pathway doses. The assessment of 
radiation doses shall be performed In accordance with this ODCM.  

2.9 The Radioactive Effluent Release Report shall include an assessment oj 4 radi on doses from 
radioactive liquid and gaseous effluents to MEMBERS OF THE PUBIý.e Ibil•ir activities inside 
the SITE BOUNDARY during the report period, to verify complianc wvI•re limits of 
IOCFR2O.1301 (a)(l). All assumptions used in making these ass en .e., specific activity, 
exposure time and location) shall be included in these reports.  

2.10 The Radioactive Effluent Release Report shall also Includ a ssesment of radiation doses to the 
likely most exposed real individual from reactor releases and otf~ nearby uranium fuel cycle 
sources including doses from primary effluent pathways and direct radiation for the previous 12 
consecutive months to show conformance with 4f•rFR 190 "Environmental Radiation Protection 
Standards for Nuclear Power Operation." Acc; Ie methods for calculating the dose contributions 

from liquid and gaseous effluents are given in Re -k~r Guide 1.109, Rev. 1.  0ý
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APPENDIX A 

P, - Pathway Dose Rate Parameter 

P1 (inhalation) = k' (BR) DFA1  (Eq A-I) 

Where: 

P1 = the pathway dose rate parameter for radionuclide, i, (other than noble gases) for the inhalation pathway, 
in mrernmyr per microcurie/m 3. The dose factors are based on the critical individual organ forthe child 
age group.  

k'= conversion faclor, 1E6 pCi/microcurie 

BR = 3700 m3/yr, breathing rate for child (Reg. Guide 1.109, Rev. 1, Table E-5) 

DFA1 = the maximum organ inhalation dose factorforthe infant age group fort nuclide (mRemlpCi).  
Values are taken from Table E-10, Reg. Guide 1.109 (Rev. 1), or 

Resolution of the units yields: (ODCM Part III Table 4.6) , V 

P, (inhalation) = 3.7E9 DFAI (mrem/yr per pCi/m3 ) (Eq A-2)

The latest NRC Guidance has dE 
(ground plane) and P, (food). In 
chanaed from Infant to child. a
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APPENDIX B 

Ri - Inhalation Pathway Dose Factor 

R = k' (BR) (DFAAo) (mremlyr per microcurielm3 ) (Eq B-1) 

Where: 

k'= conversion factor, 1EG pCi/microcuie 

BR = breathing rate, 1400, 3700, 8000, 8000 m3fyr for infant, child, teenager, and adult age groups, 
respectively. (Reg. Guide 1.109, Rev. 1, Table E-5) 

DFAIAO = the inhalation dose factor fororgan, o, of the receptor of a given age grog, an for the ith 
radionuclide, In mrem/pCI. The total body is considered as an organ 1ie sbie 3i~n of DFAi,,8,.  
Values are taken from Tables E-7through E-10, Reg. Guide 1.109 .RorNUREG 0172.  

Resolutions of the units yields:4 

Ri = (1.4E9) (DFAI,,, 0) infant (ODOM Part Ill Table 5.2.1) 2an..  

Ri = (3.TED) (DFA 4.,, child (ODCM Part Ill Tabie 5.2.2) 

Ri = (8.OEO) (DFAiac,,, teen and adult (ODCM PatII ls5.2.3 and 5.2.4)
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APPENDIX C 

Ri - Ground Plane Pathway Dose Factor 

R, = k' k" (SF) (DFG) [(1a-e "t)14 (Eq C-1) 

Where: 

k'= conversion factor, I E6 pClr/mlcrocurde 

WT = conversion factor, 8760 hr/yr 

X, = decay constant for the P radionuclide, sec

t = the exposure time (this calculation assumes that decay is the only ope Ial mechanism) 
4.73 x 108 sec. (15 yrs), Reg. Guide 1 109 (Rev. 1), Appendix C 

DFG, = the ground plane dose conversion factorforthe t radionuclpde•cr•LpCi/rn). Values are 
taken from Table E-6, Reg, Guide 1.109 (Rev. 1), or NUREcjl 17 e values apply to all aqe 
grouDS , 

SF= 0.7, shielding factor, from Table E-15 Reg. Guide 1.109 (Rev.  

Reference ODCM Part III Table 5.3.1 

K%
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RI - Grass Cow-Milk Pathway Dose Factor 

Ri= k' [{QF x UAp) t ((,1 + Xj) x (Fm) x (r) x (DFL,,o) x 
[((fp x f)/Yp) + ((I-fp x fQ e "xih)PY] exitf (Eq D-1) 

Where: 

k'= conversion factor, I E6 picocurie/microcurfe (pCi/jci) 

Qi= cow consumption rate, 50 kg/day, (Reg. Guide 1.109, Rev, 1) 
goat consumption rate, 6 kg/day, (Reg. Guide 1.109, Rev. 1, Table E-2) 

VAP Receptor's milk consumption rate; 330, 330, 400, 310 liters/yr for infa ildtger, and adult 
age groups, respectively (Reg. Guide 1,109, Rev. 1) 

- p = agricultural productivity by unit area of pasture feed grass, 07 t~~REG-01 33) 

Yj; = agricultural productivty by unit area of stored feed, 2.0 R )G~U~-0l 33) 

F, = stable element transfer coefficient (Table E-1, Reg. Guide 1.10 Rev. 1) 

r = fraction of deposited activity retained In cow's jaArass, 0.2 for particulates, 1.0 for radioiodine 
(Table E-15, Reg. Guide 1.109, Rev. I) 

DFLIAo = the ingestion dose factorfor organ, o, a dionuclide for each respective age group, a 
(Tables E-i Ito E-14, Reg. Guide I1 ev),), or NUREG 0172.  

X, = decay constant forthe ith mdidu 

X,= decay constant for weath1 g, 5.7 se107 sec1 (NUREG-0133); based on a 14 day half life 

t = 1.73 x 10a sec, thelnspo e from pasture to cow to milk to receptor (Table E-15, Reg.  
Guide 1.109, Rev.ý •r2 ds 

th= 7.78 x 10 s , t ranyort time from pasture to harvest to cow to milk to receptor (Table E-15, 
Reg. Guide 1. v. 1), or 90 days 

f = 1.0, the fraction of the year that the cow is on pasture 

fs= 1.0, the fraction of the cow feed that is pasture grass while the cow is on pasture
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The concentration of tritium in milk is based on the airborne concentration rather than the deposition. Therefore, R, 
is based on (X/Q): 

Rco = k'k'" Fm QF UAPDFkS,o (.75 1.5/1H) (Eq D-2) 

Where:

k"' = 1E3 grams/kg 

H = 8 grams/m3, absolute humidity of the atmosphere 

.75 =. fraction of the total feed grass mass that is water 

.5 = ratio of the specific activity of the feed grass water to the z 

DFLk, = the ingestion dose factor for tritium and organ, o, for each 
E-14, Reg. Guide 1.109, Rev. 1), or NUREG 0172.  

All other parameters and values are as given above.

0 
r (NUREG-0 133) 
00, moup, a (Tables E-11I to

Goat-milk pathway factor, Rj, will be 
pathway factor equation. Fm factorf 
Req. Guide 1.109, Rev. i.

Reference: OCM Part III Tables 5.4.1 to 5.4.4

190



Number

TMI- Unit 1 
Radiolonical Controls Procedure 6610-PLN-4200.01

Title Revision No.  

Offsite Dose Calculation Manual (ODCM) 20

APPENDIX E 

Ri - Cow-Meat Pathway Dose Factor 

Ri k' [(OF x U•u) / (XI + 2.w)] x (if) x (r) x (DFL4qo) x 
[((fp x f3)/Y9) + ((I-fpfj) e "h)/Yj x e'xif (Eq E-1) 

Where: 

k'= conversion factor, IE6 picocurie/microcude (pCi/fpci) 

QF = cow consumption rate, 50 kg/day, .(Reg. Guide 1.109, Rev. 1) 

UAP = Receptor's meat consumption rate; 0, 41, 65, 110 kg/yr for infant, child, teer(,nd adult age 
groups, respectively (Reg. Guide 1.109, Rev. 1) 

Ff = the stable element transfer coefficients, days/kg (Table E-1, Reg. g 1e0)9, Rev, 1) 

r= fraction of deposited activity retained in cow's feed grass, 0.frh tes, 1.0 for radlofodine 

(Table E-15, Reg. Guide 1.109, Rev. 1) 

DFLL,.o = the ingestion dose factor for organ, o, and the ith radionuclide feach respective age group, a 
(Tables E-11 to E-14, Reg. Guide 1.109, Rev. 1), rNUREG 0172.  

X,= decay constant forthe radionuclide I, sec1 , 

=w = decay constant for weathering, 5.73 x Q 4UREG-0133), based on a 14 day half life 

tj = 1.73 x 106 sea, the transport time fr paur to receptor (NUREG-0133) 

th = 7.78 x 106 sec, the transport from rp0 to receptor (NUREG-0133) 

Yp = agricultural productivity anare of. pasture feed grass, 0.7 kg/m 2 (NUREG-01 33) 

Y' = agricultural produ9 y by i rea of stored feed, 2.0 kg/mr (NUREG-0133) 

fp = 1.0, the fracto the yr that the cow is on pasture 

f, = 1.0, the fract Iotp'e cow feed that is pasture grass while the cow is on pasture 

The concentration of tritium in meat Is based on the airborne concentration rather than the deposition. Therefore, R1 
is based on (X/Q): 

Rt,,= [k'k"' Ff QF UAP (DFLt,,0 ) x 0.75 x (0.5/H]) (Eq E-2) 

Where: 

All terms are as defined above and in Appendix D.  

Reference: ODCM Part III, Tables 5.6.1 to 5.6.4
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Ri - Vegetation Pathway Dose Factor 

R,= x [r/ (Yv (2. + Xw))J x (DFLL,.o) x [(UL A) fL e'it + UsA fg e"1ih] (Eq F-I) 

Where: 

kW = 1E6 picocudelrmicrocude (pCi/Rci) 

UL A = the consumption rate of fresh leafy vegetation, 0, 26, 42, 64 kg/yr for Infant, child, teenager, or adult 
age groups, respectively (Reg. Guide 1.109, Rev. 1) 

the consumption rate of stored vegetation, 0, 520, 630, 520 kg/yr for infa enager, or adult 
age groups respectively (Reg. Guide 1.109, Rev. 1) 

fL = the fraction of the annual intake of fresh leafy vegetation grown to y, = (NUREG-01 33) 

fq = the fraction of the stored vegetation grown locally = 0.76 (NK EGE 13 

tL = the average time between harvest of leafy vegetation and its cN mption, 8.6 x I0 seconds 
[Table E-15, Reg. Guide 1.109, Rev. 1 (24 hrs)] 

th = the average time between harvest of stored le•y ygetation and Its consumption, 5.18 x 106 
seconds, [Table E-15, Reg. Guide 1.109, Rev4r d ys)] 

Yv = the vegetation area density, 2.0.kg/rm2  Reg. Guide 1.109, Rev. 1) 

All other parameters are as previously defined, 

The concentration of tritium in vegetation is b on the airborne concentration rather than the deposition.  
Therefore, R, is based on (XIQ) 

Rt,= k'k"' ELUA f, + U%~ f,] (DFL-t,(.7. 'J (Eq F-2) 

Where: .  

All terms are as defined abo Appendix D.  

Reference: ODCM Part III, Tabls 5.7.1 to 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

193

** For P, ***

DFA, Each radionuclide E-9 Note I 

BR 3700 n3/yr (child) E-5 'j^ 

***For Ri (Vegetation)"* _,_____ 

r Each element type E-1 _00 

Yv 2.0 kg/m 2  E-15 

%W 5.73 E-7 secK 5.3.1.3 

DFLi Each age group and radionuclide E-A* E-14 Note 1 

Ua L Each age group 

fl. 1.0 5.3.1.5 

tL 8.6 E + 4 seconds E-15 

U's Each age group E-5 

0.76 .5.3.1.5 

th 5.18 E + 6 see s E-1 5 

H 8.0 grams deg09!5.2.1.3 

***For Ri ailation)*_* 

BR Each age group E-5 

DFA, Each age group and E-7 thru E-10 Note I 
DF__________ nuclide
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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 IK (Ground Plane) ** 

SF 0.7 E-15 

DFGi Each radionuclide E-6 

t 4.73 E + 8 sec 

*-* For Ri (Grass/AnimallMeat) * 

QF(COW) 50 kg/day E-3 

QF (Goat) 6 kg/day A E-3 Ref. Only 

Uap Each age group A4 -5.E-5 
%Lw 5.73 E-7 sec' Y ) / 5.3.1.3 

Ff (Both) Each element E-1 

r Each element type E-15 

DFL, Each age group and nucl E-11 thru E-14 Nt 

fp 1.0 5.3.1.3 Note 2 

S1,0 5.3.1.3 Note 2 

0.7 kg1m - E-15 

____ 7.78 E +&se E-15 

YS 2.0 kglm2 NY E-15 

1.73 E + 6 sec E-15 

H 8.0 grams/kg 5.2.1.3
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Parameters Used in Dose Factor Calculations

_Origin of Value 
Table in Section of Site

Parameter Value R.G. 1.109 NUREG-0133 Specific 

For R, (GrasslCow/Milk) **_ 

Qr 50 kg/day E-3 

U.p Each age group E-5 

x.w 5.73 E-7 see1  A 
Fm Each element E-1 

r Each element type E-15 

DFL1  Each age group and nuclide E-1 I thru E-14 Note 1 

Yp 0.7 kg/m 2  _1_ 

th 7.78 E + 6 sec __ _ 

Ye 2.0 kglmr n'• E-IY 

tf 1.73 E + 5 see-- -9-" E15 

fp 1.05.3.1.3 

a 1.0 ,5.3.1.3 

H 8.0 gramsfg 5.2.1.3
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NOTES 

1. Inhalation and ingestion dose factors were taken from the indicated source. For each age group, for each 
nuclide, the organ dose factor used was the highest dose factor for that nuclide and age group in the 
referenced table.  

2. Typically beef cattle are raised all year on pasture. Annual land surveys have indicated that the small 
number of 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 th ffhbqbers cannot 
sustain the meat consumption rates of Table E-5, NUREG-0133.  

REFERENCES 

1. Regulatory Guide 1.109, "Calculation of Annual Doses to Man from o Re% ases of Reactor Effluents 
for the Purpose of Evaluating Compliance with 10 CFR Part 50, A A ldWxS evision 1, October 1977.  

2. TMI-1 Technical Specifications, attached to Facility Operating Ucense Fo. DPR-50.  

3. NUREG-0133, "Preparation of Radiological Effluent Teh;al Specifications for Nuclear Power Plants," 
October 1978.  0 -
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I001A 
Revision 44 

FIGURE I Page I of 1 
Typical 

A .

PCR No. - - rLd 

THREE MILE ISLAND UNIT ONE 
PROCEDURE CHANGE REQUEST (PCR)

Refer to instruclions , guidelines in AP 1001A when Completingnth r 1o r 

1. t~b/6la %-We.J 17C 0 a 
Procedure Number Present Rev. No. Title 

2. Recommended Change: e Include page numbers, paragraph numbers, and exact wording of recommended change.  
* Attach additional sheets if necessary.

fC�44W4S

f/ st7, 0).

3. Re

/�4rAAt� "6•,�44 
A-�w tr54n�rZ

aason for Change 0 Is this change part of the Biennial Procedure Review? ................................................................. Yes 
* Include J&E Bulletins, TSCR #. T. S. Amendrnent # odifiction#, CAP #, etc.  

4w-i ('o4

Not

4. {a) Does Revision replace a TCN? .......... .......................... .... Yes.. Yes- N 
(b) if "yes", indicate the TCN Number, if avi NYle

5. Is procedure with in. Pan Sce?. .. ......... ............. ............. Yes , NoC.  

6. Prepared By: N. t Date /6131&

Review Signatures: 

7. Procedure Owner Concurrence Dt 

6. Responsible Technical Reviewer Concurrence Date to 3 ab 

9. Independent Safety Review j'j/9 4(- L~ Date/0I t

53

Due Date:

,ý+-, 974-0, le

14-A4



1001 
Revi 

FIGURE 4 Pag( 
Typical 

THREE MiLE ISLAND SAFETY DETERMINATION 

This determination is required for all documents within 100!QA applicability!scope.  

SPARTIAL 

. New Procedure- - "-N 

_ T0 - _ -TP-

Documet No.61,j~v No.  

1. Is this a substantive change? Indicate `YES" for new procedures and STP's No 

If Box 1 is "No', sign and date this form. The remainder of the form need not be completed.  

r \ .

Prepared By: 

RTR. By:

A 
sion 44 
1 of 1

Date: 

Da.te: 101314b2

2. Does this change involve any non-radiological environmental Impact? Yes 
(Refer to Definitions Section of this procedure.) 

. If "Yes". complete an Environmental Determination (Figure 7, AP 1001 ensure the change is submitted to Environmental Affairs for review.  

. Complete the remainder of this form.

3. Does this change have the potential to adv Sf )ct ear safety or safe plant operations? Yes No 
(Refer to Paragraph 42.2) Z • 

4. Does this make chanige-s in the facili descn in the safety analysis report? Yes No 

5. Does this make changes in therf s as described in the safety analysis report? Yes No X 

S. Are tests or experiments conducte which are not described in the safety analysis report? Yes NOXNo 

7. Does this change conflict with the requirements of the plant Technical Specifications? Yes No 

If ANY of the answers to 3, 4, 5, 6 OR 7 are YES, you must fill out Figure 5 AND provide a written safety evaluation.  
Sign and date this form.

V.

if the answers to 3, 4. 5, 6 AND 7 are ALL NO, this precludes the existence of an Unreviewed Safety Question or Technical 
Specification change.  
Provide the basis for the answers to each of the questions (3,4, 5, 6,7) on one or more separate sheets.  
Sign and date this form.

I I t

I

No_X_

1

I



Safety Determination for 6610-PLN-4200.01, Rev 20 (Proposed)

3. Does this change have the potential to adversely affect nuclear safety or safe plant 
operations? 

No. As required by Part HI, Section 8.1.3.c of the Offsite Dose Calculation Manual, ODCM, 
(66 10-PLN-4200.01), control milk sampling station K15-3 is being added to and control milk 
sampling station K15-2 is being deleted from the Radiological Environmental Monitoring 
Program (REMP) and Table 8.8 and Map 8.3 of the ODCM. These changes are necessary 
because milk samples are no longer available from control milk station K15-2, The farmer at this 
station is ceasing dairy operations. StationK15-3 is a suitable control station because it is located 
greater than 10 miles from TMINS and located in a non-prevalent wind direction.  

The proposed changes (of adding and deleting a control milk sampling station t IftEMP and 
Table 8.8 and Map 8.3 of the ODCM) do not impact/affect plant systems or ponts that are 
important to safe plant operations.  

4. Does this make changes in the facility as described in the safety, eport? 

No. Changes are proposed to the REMP and a table and map 6eOkM. The proposed 
changes do not make any changes to the facility.  

5. Does this make changes in the procedures as desjed in the safety analysis report? 

No. Changes are proposed to a procedure t e ifies w the REMP is to be conducted. The 
proposed changes do not make any changes in t o res as described in the safety analysis 
report.  

6. Are tests or experiments conduc jich are not described in the in the safety analysis 
report? 

No tests or experiments erfo 

7. Does this ch 0 th the requirements of the plant technical specifications? 

No. The proposed ch 6 are being made in accordance with the requirements of the ODCM 
and, therefore, do not conflict with the USNRC requirements (i.e. REMP samples will continue to 
be collected and analyzed as required by the USNRC).
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TABLE 8.8

TMINS REMP Station Locations-Milk

Station Code

D2-1 
E2-2 
G2-1 
P7-1 

l'45-2-

Distance (miles)

1.1 
1.1

1.4 
6.7 

A48--

Azimuth (o)

65 
93 

125 
293 

-2Q8--

TABLE 8.9

Station Code

IND 
BKG

TMINS REMP Station Locations-Fisl, 

Station Locat[on 

Downstream of' IM J;)ischarge 
Upstream ^§ktion s harge

4>

177.0

72 
73 
74 
77 I .

mi-iVtior Wo.

coý

2226c
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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
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