
ATTACHMENT I TO IPN-98-018

PROPOSED CHANGES TO TECHNICAL SPECIFICATIONS 

INCORPORATING RECOMMENDATIONS OF GENERIC LETTER 89-01 

AND DRAFT PART 20 GENERIC LETTER 

NEW YORK POWER AUTHORITY 
INDIAN POINT 3 NUCLEAR POWER PLANT 

DOCKET NO. 50-286 
DPR-64

9803060235 980219 
POR ADOCK 05000286 
P - -- I PDR



1.16 REPORTABLE EVENT 

OA REPORTABLE EVENT shall be any of those conditions specified in Section 50.73 
to 10 CFR 50.  

1.17 CORE OPERATING LIMITS REPORT 

The CORE OPERATING LIMITS REPORT (COLR) is the unit-specific document that 
provides core operating limits for the current operating reload cycle. These 
cycle-specific core operating limits shall be determined for each reload cycle 
in accordance with Specification 6.9.1.6. Plant operation within these operating 
limits is addressed in individual specifications.  

1.18 SHUTDOWN MARGIN 

SHUTDOWN MARGIN (SDM) is the instantaneous amount of negative reactivity by which 
the reactor is subcritical or would be subcritical from its present condition 
assuming all full-length rod cluster assemblies (shutdown and control) are fully 
inserted except for the single rod cluster assembly of highest reactivity worth 
which is assumed to be fully withdrawn.  

1.19 EFFLUENT CONCENTRATION 

The EFFLUENT CONCENTRATION is that concentration of a radionuclide specified in 
10 CFR 20, Table 2 of Appendix B.  

1.20 MEMBER(S) OF THE PUBLIC 

MEMBER OF THE PUBLIC means any individual except when that individual is 
receiving an OCCUPATIONAL DOSE.  

1.21 OCCUPATIONAL DOSE . OCCUPATIONAL DOSE means the dose received by an individual in the course of 
employment in which the individual's assigned duties involve exposure to 
radiation or to radioactive material from licensed and unlicensed sources of 
radiation, whether in the possession of the licensee or other person.  
OCCUPATIONAL DOSE does not include dose received from background radiation, from 
any medical administration the individual has received, from exposure 
administered to individuals administered radioactive material and released in 
accordance with 35. 75, from voluntary participation in medical research programs, 
or as a MEMBER OF THE PUBLIC.  

1.22 OFFSITE DOSE CALCULATION MANUAL (ODCM) 

The OFFSITE DOSE CALCULATION MANUAL SHALL contain the current methodology and 
parameters used in the calculation of offsite doses resulting from radioactive 
gaseous and liquid effluents, in the calculation of gaseous and liquid effluent 
monitoring Alarm/Trip Setpoints, and in the conduct of the Radiological 
Environmental Monitoring Program. The ODCM shall also contain (1) the 
Radioactive Effluent Controls and Radiological Environmental Monitoring Programs 
required by Appendix A Technical Specification 6.8.4 and (2) descriptions of the 
information that should be included in the Annual Radiological Environmental 
operating and Radioactive Effluent Release Reports required by Appendix B 
Technical Specifications 4.3.2.1 and 4.3.2.2.  

1.23 PROCESS CONTROL PROGRAM (PCP) 

The PROCESS CONTROL PROGRAM shall contain the current formulas, sampling, 
analyses, tests, and determinations to be made to ensure that the processing and 
packaging of solid radioactive wastes based on demonstrated processing of actual 
or simulated wet solid wastes will be accomplished in such a way to assure 
compliance with 10 CFR Parts 20, 61 and 71, and Federal and State regulations and 
other requirements governing the disposal of solid radioactive waste.  
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1.24 SITE BOUNDARY 

The SITE BOUNDARY (see Figure 1-1) means that line beyond which the land 'or 
property is not owned, leased, or otherwise controlled by either site licensee.  

1.25 UNRESTRICTED AREA 

An UNRESTRICTED AREA (see Figure 1-1) shall be any area at or beyond the SITE 
BOUNDARY access to which is not controlled by either site licensee for purposes 
of protection of individuals from exposure to radiation and radioactive 
materials, or any area within the SITE BOUNDARY used for residential quarters or 
for industrial, commercial, institutional, and/or recreational purposes. The 
UNRESTRICTED AREA boundary may coincide with the exclusion (fenced) are boundary, 
as defined in 10 CFR 100.3(a), but the UNRESTRICTED AREA does not include areas 
over water bodies. The concept of UNRESTRICTED AREAS, established at or beyond 
the SITE BOUNDARY, is utilized in the LIMITING CONDITIONS FOR OPERATION to keep 
levels of radioactive materials in liquid and gaseous effluents as low is as is 
reasonably achievable, pursuant to 10 CFR 50.36a.  
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b. Each REPORTABLE EVENT shall be reviewed by the PORC and a 
report submitted by the Site Executive Officer to the Chief 
Nuclear Officer, Vice President Regulatory Affairs and Special 
Projects, and the Chairman of the SRC.  

6.7 SAFETY LIMIT VIOLATION 

6.7.1 The following actions shall be taken in the event a Safety Limit is 
violated: 

a. The reactor shall be shut down and reactor operation shall 
only be resumed in accordance with the provisions of 10 CFR 
50.36 Cc)Cl) Ci).  

b. The Safety Limit Violation shall be reported immediately to 
the Commission. The Chief Nuclear Officer, Vice President 
Regulatory Affairs and Special Projects, and the Chairman of 
the SRC will be notified within 24 hours.  

C. A Safety Limit Violation Report shall be prepared by the PORC.  
This report shall describe Cl) applicable circumstances 
preceding the occurrences, C2) effects of the occurrence upon 
facility components, systems or structures, and C3) corrective 
action taken to prevent recurrence.  

d. The Safety Limit Violation Report shall be submitted to the 
Commission, the Chief Nuclear officer, the Vice President 
Regulatory Affairs and Special Projects, and the Chairman of 
the SRC by the Site Executive officer.  

6.8 PROCEDURES AND PROGRAMS 

6.8.1 Written procedures shall be established, implemented and maintained 
covering the activities referenced below: 

a. The applicable procedures recommended in Appendix "A"l of 
Regulatory Guide 1.33, November, 1972.  

b. Refueling operations.  

C. Surveillance and test activities of safety related equipment.  

d. Security Plan implementation.  

e. Emergency Plan implementation.  

f. Process Control Program implementation.  

g. Offsite Dose Calculation Manual implementation.  
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h. Post-accident sampling and analysis and maintenance of 
required equipment.  

i. Collection and analysis or measurement of post-accident 
radioactive iodine and particulates in plant gaseous effluents 
and maintenance of required equipment.  

j. Fire Protection Program Plan implementation.  

k. Radioactive Effluent Control Program implementation.  

1. Radiological Environmental Monitoring Program implementation.  

6.8.2 Each procedure of 6.8.1 above, and changes thereto, shall be 
approved prior to implementation by the appropriate responsible 
member(s) of management, as specified in Technical Specification 
6.5.0. They shall also be reviewed periodically as set forth in 
administrative procedures.  

6.8.3 Temporary changes to procedures above may be made provided: 

a. The intent of the original procedure is not altered.  

b. The change is approved by two members of the plant staff, at 
least one of whom holds a Senior Reactor Operator's License.  

C. The change is documented, and reviewed and approved by the 
appropriate member(s) of plant management, as specified by 
Technical Specification 6.5.0 within 14 days of 
implementation.  

6.8.4 The following programs shall be established, implemented, and 
maintained: 

a. Radioactive Effluent Controls Program 

A program shall be provided conforming with 10 CFR 50.36a for 
the control of radioactive effluents and for maintaining the 
doses to MEMBERS OF THE PUBLIC from radioactive effluents as 
low as reasonable achievable. The program (1) shall be 
contained in the ODCM, (2)shall be implemented by site 
procedures, and (3) shall include remedial actions to be taken 
whenever the program limits are exceeded. The program shall 
include the following elements: 

1. Limitations on the operability of radioactive liquid and 
gaseous monitoring instrumentation including 
surveillance tests and setpoint determination in 
accordance with the methodology in the ODCM.  

2. Limitations on the concentrations of radioactive 
material released in liquid effluents to UNRESTRICTED 
AREAS conforming to 10 times the concentration values in 
Appendix B, Table 2, Column 2 to 10 CFR 20.  
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3. Monitoring, sampling, and analysis of radioactive liquid 
and gaseous effluents pursuant to 10 CFR 20.1302 (except 
as discussed in 6.8.4.a.2) and with the methodology and 
parameters in the ODCM.  

4. Limitations on the annual and quarterly doses or dose 
commitment to a MEMBER OF THE PUBLIC from radioactive 
materials in liquid effluents released from each unit to 
UNRESTRICTED AREAS conforming to Appendix I to 10 CFR 
Part 50.  

5. Determinations of cumulative and projected dose 
contributions from radioactive effluents for the current 
calendar quarter and current calendar year in accordance 
with the methodology and parameters in the ODCM at least 
every 31 days.  

6. Limitations on the operability and use of the liquid and 
gaseous effluent treatment systems to ensure that the 
appropriate portions of these systems are used to reduce 
releases of radioactivity when the projected doses in a 
31 day period would exceed 2 percent of the guidelines 
for the annual dose or dose commitment conforming to 
Appendix I to 10 CFR Part 50.  

7. Limitations on the dose rate resulting from radioactive 
material released in gaseous effluents from the site to 
areas at or beyond the SITE BOUNDARY shall be limited to 
the following: 

a. 'For noble gases: Less than or equal to a dose 
rate of 500 mrems/yr to the total body and less 
than or equal to a dose rate of 3000 mrems/yr to 
the skin, and 

b. For iodine-131, tritium, and for all 
radionuclides in particulate form with half-lives 
greater than 8 days: Less than or equal to dose 
rate of 1500 mrems/yr to any organ.  

8. Limitations on the annual and quarterly air doses 
resulting from noble gases released in gaseous effluents 
from each unit to areas beyond the SITE BOUNDARY 
conforming to Appendix I to 10 CFR Part 50.  

9. Limitations on the annual and quarterly 'doses to a 
MEMBER OF THE PUBLIC from iodine-131, tritium, and all 
radionuclides in particulate form with half-lives 
greater than 8 days in gaseous effluents released from 
each unit to areas beyond the SITE BOUNDARY conforming 
to Appendix I to 10 CFR Part 50.  

10. Limitations on the annual dose or dose commitment to any 
MEMBER OF THE PUBLIC due to releases of radioactivity 
and to radiation from uranium fuel cycle sources 
conforming to 40 CFR Part 190.  
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b. Radiological Environmental Monitoring Program

A program shall be provided to monitor the radiation and 
radionuclides in the environs of the plant. The program shall 
provide (1) representative measurements of radioactivity in 
the highest potential exposure pathways, and (2) verification 
of the accuracy of the effluent monitoring program and 
modeling of the environmental exposure pathways. The program 
shall (1) be contained in the ODCM, (2) conf orm to the 
guidance of Appendix I to 
10 CFR Part 50, and (3) include the following: 

1. monitoring, sampling, analysis, and reporting of 
radiation and radionuclides in the environment in 
accordance with the methodology and parameters in the 
ODCM.  

2. A Land Use Census to ensure that changes in the use of 
areas at and beyond the SITE BOUNDARY are identified and 
that modifications to the monitoring program are made if 
required by the results of this census.  

3. Participation in an Interlaboratory Comparison.Program 
to ensure that independent checks on the precision and 
accuracy of the measurements of radioactive materials in 
environmental sample matrices are performed as part of 
the quality assurance program for environmental 
monitoring.  

C. Process Control Program 

A program shall be provided to ensure that the processing and 
packaging of solid radioactive wastes shall be accomplished in 
compliance with 10 CFR Parts 20, 61 and 71, and Federal and 
State regulations and other requirements governing the 
disposal of solid radioactive waste. The program requirements 
shall be contained in the PCP manual.  
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REPORTING REQUIREMENTS

* ROUTINE REPORTS 

6.9.1 In addition to the applicable reporting requirements of Title 10, 
Code of Federal Regulations, the following reports shall be 
submitted to the Regional Administrator -Region 1, unless otherwise 
noted.  

STARTUP REPORT 

6.9.1.1 A summary report of appropriate plant testing shall be submitted 
following (1) , an amendment to the license involving a planned 
increase in power level, (2) installation of fuel that has a 
different design and (3) modifications that may have significantly 
altered the nuclear, thermal, or hydraulic performances of the 
plant. The report shall address each of the tests identified in the 
FSAR and shall in general include a description of the measured 
values of the operating conditions or characteristics obtained 
during the testing and comparison of these values with acceptance 
criteria. Any corrective actions that were required to obtain 
satisfactory operation shall also be described. Any additional 
specific details required in license conditions based on other 
commitments shall be included in this report.  
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6.9.1.2 Startup reports shall be submitted within (l) 90 days following 
completion of the startup test program, (2) 90 days following 
resumption or commencement of commercial power operation, or (3) 9 
months following initial criticality, whichever is earliest. If the 
Startup Report does not cover all three events (i.e., initial 
criticality, completion of startup program, and resumption or 
commencement of commercial power operation), supplementary reports 
shall be submitted at least every three months until all three 
events have been completed.  

ANNUAL RADIATION EXPOSURE REPORTS 

6.9.1.3 A tabulation on an annual basis of the number of station, utility 
and other personnel (including contractors) , for whom monitoring was 
required, receiving exposures greater than 100 mrem/yr and their 
associated man-rem exposures according to work and job functions, I/ 
e.g. , reactor operations and surveillance, inservice inspection, 
routine maintenance, special maintenance, waste processing, and 
refueling. The dose assignment to various duty functions may be 
estimates based on pocket dosimeter, TLD, or film badge 
measurements. Small exposures totalling less than 20% of the 
individual total dose need not be accounted for. In the aggregate, 
at least 80% of the total whole body dose received from external 
sources shall be assigned to specific major work functions.  

MONTHLY OPERATING REPORT 

6.9.1.4 Routine reports of operating statistics and shutdown experience, 
including documentation of all challenges to the PORVs or safety 
valves, shall be submitted on a monthly basis to the Director, 
office of Resource Management, U.S. Nuclear Regulatory Commission, 
Washington, D.C. 20555, with a copy to the Regional Administrator 

Region 1, no later than the 15th of each month following the 
calendar month covered by the report.  

ANNUAL REPORTS 

6.9.1.5 A report of specific activity analysis results in which the primary 
coolant exceeded the limits of Specification 3.1.D. The following 
information shall be included: (1) Reactor power history starting 
48 hours prior to the first sample in which the limit was exceeded; 
(2) Results of the last isotopic analysis for radioiodine performed 
prior to exceeding the limit, results of analysis while activity was 
reduced to less than limit. Each result should include date and 
time of sampling and the radioiodine concentrations; (3) Clean-up 
system flow history starting 48 hours prior to the first sample in 
which the limit was exceeded; (4) Data providing the 1-131 
concentration and one other radioiodine isotope concentration in 
microcuries per gram as a function of time for the duration of the 
specific -activity above the steady-state level; and (5) The 
time duration when the specific activity of the primary coolant 
exceeded the radioiodine limit.  

1/ This tabulation supplements the requirements of 20.2206 of 10 CFR Part 20 
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6.9.1.6 .a 

6.9.1.6 .b

6.9.1.6

METHODOLOGY," ,july 
1985 (W proprietary).  

(Methodology for 
Specification 3.10.4 

Bank Insertion Limit, Control Bank 

Limits and 3.10.2 - Nuclear Enthalpy 

channel Factor.)

insertion 
Rise Hot

2a. CAP-
38 5 i "POWER DISTRIBUTION CONTROL AND LOAD 

FOLOIN PROCEDURES - TOPICAL REPORT," September 1974 
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.) 

6-16

Amendment No. I

I

Coreopeatin liitsshall be established 
and documented in 

the CORE OPERATING LIMITS 
REPORT before eac reoa ccl o 

any remaining part 
Of a reload cycle 

for the followin 

1. Axial Flux Difference 
limits for Specification 

3.10.2.  

2. Heat Flux Hot Channel Factor and K(Z) for Specification 

3. .ucea0 Eth2. Rise Hot Channel Factor and power 

Factor Multiplierit for Specification 3.10.  

4. Shutdown Bank InsertionLiifoSpciatn3104 

5. Control Bank Insertion 
Limits for Specification 

3.10.4

The analytical methods 
used to determine th 

cn pIpoed opeatng 

limits shall be 
those previously 

reviewed n prvdb R 

i n : 
-T L-i,,n ,. 7Z T .flA T I O N



6.9. 1.6. c

6.9.1. 6. d

3f. WCAP-l2610, "VANTAGE+ Fuel Assembly Report," (W 
Proprietary).  

(Methodology for Specification 3.10.2 - Heat Flux 
Hot Channel Factor).  

The core operating limits shall be determined so that all 
applicable limits (e.g., fuel thermal-mechanical limits, core 
thermal-hydraulic limits, ECCS limits, nuclear limits such as 
shutdown margin, and transient and accident analysis limits) 
of the safety limits are met.  

The CORE OPERATING LIMITS REPORT, including any mid-cycle 
revisions or supplements thereto, shall be provided upon 
issuance, for each reload cycle, to the NRC Document Control 
Desk with copies to the Regional Administrator and Resident 
Inspector.

SPECIAL REPORTS 

6.9.2 Special reports shall be submitted to the Regional Administrator
Region 1 within the time period specified for each report. These 
reports shall be submitted covering the activities identified below 
pursuant to the requirements of the applicable reference 
specification; 

a. Sealed source leakage on excess of limits (Specification 3.9) 

b. Inoperable Seismic Monitoring Instrumentation (Specification 

4.10) 

C. Seismic event analysis (Specification 4.10) 

d. Inoperable plant vent sampling, main steam line radiation 
monitoring or effluent monitoring capability (Table 3.5-4, 
items 5, 6 and 7) 

e. The complete results of the steam generator tube inservice 
inspection (Specification 4.9.C) 

f. Deleted.

g. Release' of radioactive effluents 
(Technical Specification 6.8.4.a)

excess of limitsI
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h. Inoperable containment high-range radiation monitors (Table 
3.5-5, Item 24) 

i. Radioactive environmental sampling results in excess of 
reporting levels (Technical Specification 6.8.4.b) 

j. Operation of Overpressure Protection System (Specification 
3.1 .A. 8. c) 

k. operation of Toxic Gas Monitoring Systems (Specification 
3.3 .H. 3.) 

1. Inoperable explosive gas monitoring instrumentation (Appendix 
B, Technical Specification 1.1.1) 

6.10 RECORD RETENTION 

6.10.1 The following records shall be retained for at least five years: 

a. Records and logs of facility operation covering time interval 
at each power level.  

b. Records and logs of principal maintenance activities, 
inspection, repair and replacements of principal items of 
equipment related to nuclear safety.  

C. ALL REPORTABLE EVENTS submitted to the Commission.  

d. Records of surveillance activities, inspections and 
calibrations required by these Technical Specifications.  

e. Records of changes made to Operating Procedures.  

f. Records of radioactive shipments.  

g. Records of sealed source and fission detector leak tests and 
results.  

h. Records of annual physical inventory of all source material of 
record.  

i. Records of reactor tests and experiments.  

6.10.2 The following records shall be retained for the duration of the 
Facility Operating License: 

a. Records of any drawing changes reflecting facility design 
modifications made to systems and equipment described in the 
Final Safety Analysis Report.  
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b. Records of new and irradiated fuel inventory, fuel transfers 
and assembly burnup histories.  

C. Records of facility radiation and contamination surveys.  

d. Records of radiation exposure for all individuals entering 
radiation control areas.  

e. Records of gaseous and liquid radioactive material released to 
the environs.  

f. Records of transient or operational cycles for those facility 
components designed for a limited number of transient cycles.  

g. Records of training and qualifications for current members of 
the plant staff.  

h. Records of in-service inspections performed pursuant to these 
Technical Specifications.  

i. Records of Quality Assurance activities, required by the QA 
manual.  

j. Records of reviews performed for changes made to procedures or 
equipment or reviews of tests and experiments pursuant to 10 
CFR 50.59.  

k. Records of meetings of the PORC and the SRC.  

1. Records for Environmental Qualification which are covered 
under the provisions of paragraph 6.13.  

*M. Records of secondary water sampling and water quality.  

n. Records of analyses required by the radiological environmental 
monitoring program that would permit evaluation of the 
accuracy of the analysis at a later date. This should include 
procedures effective at specified times and records showing 
that these procedures were followed.  

o. Records of service lives of all safety-related hydraulic 
snubbers including the date at which the service life 
commences and associated instiallat ion and maintenance records.  

p. Records of reviews performed for changes made to the OFFSITE 
DOSE CALCULATION MANUAL and the PROCESS CONTROL-PROGRAM.  
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6 .11 RADIATION AN~D RESPIRATORY PROTECTION PROGRAM

6.11.1 Procedures for personnel radiation protection shall be prepared 
consistent with the requirements of 10 CFR 20 and shall be approved, 
maintained and adhered to for all operations involving personnel 
radiation exposure so as to maintain exposures as far below the 
limits specified in 10 CFR 20 as reasonably achievable. Pursuant to 
10 CFR 20.1703, allowance may be made for the use of respiratory 
protection equipment in conjunction with activities authorized by 
the operating license for this plant in determining whether 
individuals in restricted areas are exposed to concentrations in 
excess of the limits specified in Appendix B, Table 1, Column 3 of 
10 CFR 20.  

6.12 HIGH RADIATION AREA 

6.12.1 In lieu of the "control device" or "alarm signal" required by 
paragraph 20.1601 of 10 CFR 20, each high radiation area in which 
the intensity of radiation is greater than 100 mrem/hr** but less 
than 1000 mrem/hr** shall be barricaded and conspicuously posted as 
a high radiation area and entrance thereto shall be controlled by 
requiring issuance of a Radiation Work Permit (RWP)*. Any 
individual or group of individuals permitted to enter such areas 
shall be provided or accompanied by one or more of the following: 

a. A radiation monitoring device which continuously indicates the 
radiation dose rate in the area.  

b. A radiation monitoring device which continuously integrates 
the radiation dose rate in the area and alarms when a preset 
integrated dose is received. Entry into such areas with this 
monitoring device may be made after the dose rate level in the 
area has been established and personnel have been made 
knowledgeable of them.  

C. An individual qualified in radiation protection procedures who 
is equipped with a radiation dose rate monitoring device.  
This individual shall be responsible for providing positive 
control over the activities within the area and shall perform 
periodic radiation surveillance at the frequency specified by 
the facility Health Physicist in the Radiation Work Permit.  

* Health Physics Personnel shall be exempt from the RWP issuance 
requirements for entries into high radiation areas during the 
performances of their assigned radiation protection duties, provided 
they comply with approved radiation protection procedures for entry 
into high radiation areas.  

** Measured at 30 centimeters (12 inches) from the source of 
radioactivity.  
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6.12.2* In addition to the requirements of 6.12.1 above, areas accessible to 
individuals with radiation levels such that an individual could 
receive in 1 hour a dose greater than 1000 mrem**, shall be provided 
with locked doors to prevent unauthorized entry, and the keys shall 
be maintained under the administrative control of the Shift 
Supervisor on duty and/or the plant Radiological and Environmental 
Services Manager or his designee.  

6.13 ENVIRONMENTAL QUALIFICATION 

6.13.1 Environmental qualification of electric equipment important to 
safety shall be in accordance with the provisions of 10 CFR 50.49.  
Pursuant to 10 CFR 50.49, Section 50.49 (d) , the EQ Master List 
identifies electrical equipment requiring environmental 
qualification.  

6.13.2 Complete and auditable records which describe the environmental 
qualification method used, for all electrical equipment identified 
in the EQ Master List, in sufficient detail to document the degree 
of compliance with the appropriate requirements of 10 CFR 50.49 
shall be available and maintained at a central location. Such 
records shall be updated and maintained current as equipment is 
replaced, further tested, or otherwise further qualified.  

6.14 CONTAINMENT LEAKAGE RATE TESTING PROGRAM 

A program shall be established to implement the leakage rate testing of the 
containment as required by 10 CFR 50.54(o) and 10 CFR 50, Appendix J, Option B, 
as modified by approved exemptions. This program shall be in accordance with the 
guidelines contained in Regulatory Guide 1.163, "Performance-Based Containment 
Leak Test Program, Dated September 1995"1 as modified by the following exception: 

a. ANS 56.8 - 1994, Section 3.3.1: WCCPPS isolation valves are not Type C 
tested.  

The peak calculated primary containment internal pressure for the design basis 
loss of coolant accident, Pa, is 42.39 psig. The minimum test pressure is 42.42 
psig.  

The maximum allowable primary containment leakage rate, La, at P., shall be 0.1% 
of primary containment air weight per day.  

Leakage acceptance criteria are: 

a. Containment leakage rate acceptance criterion is s 1.0 La,. During the 
first unit startup following testing in accordance with this program, the 
leakage rate acceptance criteria are :0 .60 L, for the Type B and C tests 
and s0.75 La for Type A tests; 

b. Air lock acceptance criteria are: 

1) overall the air lock leakage rate is r 0.05 La when tested at a a 

2) For each door, leakage rate is 5 0.01 La when pressurized to a a 

C. Isolation valves sealed with the service water system leakage rate into 

containment acceptance criterion is 50-36 gpm per fan cooler unit 

* Health Physics Personnel shall be exempt from the RWP issuance 
requirements for entries into high radiation areas during the performances 
of their assigned radiation protection duties, provided they comply with 
approved radiation protection procedures for entry into high radiation 
areas.  

**Measured at 30 centimeters (12 inches) from the source of radioactivity.  
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1/2.0 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS 

1/2.1 MONITORING INSTRUMENTATIO-N 

1.1.1 EXPLOSIVE GAS MONITORING INSTRUMENTATION 

LCO: 

The explosive gas monitoring instrumentation channels shown in Table 
1.1.1-1 shall be OPERABLE with their alarm/trip setpoints set to ensure 
that the limits of Appendix B Technical Specification 1.3.1 are not 
exceeded.  

APPLICABILITY: As shown in Table 1.1.1-1.  

ACTION:.  

A. with an explosive gas monitoring instrumentation channel 
alarm/trip setpoint less conservative than required by the above 
Specification, declare the channel inoperable and take the ACTION 
shown in Table 1.1.1-1.  

B. With less than the minimum number of explosive gas monitoring 
instrumentation channels OPERABLE, take the ACTION shown in Table 
1.1.1-1. Exert best efforts to return the instruments to 
OPERABLE status within 30 days and, if unsuccessful, prepare and 
submit to the Commission, pursuant to Appendix B Technical 
Specification 4.3.1, a Special Report to explain why the 
inoperability was not corrected within this time frame.  

2.1.1 SURVEILLANCE REQUIREMENTS 

The explosive gas monitoring instrumentation channels shall be 
demonstrated OPERABLE by performance of the CHANNEL CHECK and CHANNEL 
CALIBRATION operations at the frequencies shown in Table 2.1.1-1.  
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TABLE 1.1.1-1 

EXPLOSIVE GAS MONITORING INSTRUMENTATION 

MINIMUM 

INSTRUMENT CHANNELS APPLICABILITY ACTION 
OPERABLE _________ 

1. WASTE GAS HOLDUP SYSTEM 
EXPLOSIVE GAS MONITORING SYSTEM 

a. Hydrogen Monitor (1) *1 

b. Oxygen Monitor (1) 1 

TABLE NOTATION 

* During waste gas holdup system operation (treatment f or primary system 
offgases).

ACTION 1 - With the number of channels OPERABLE one less than required by 
Minimum Channels OPERABLE requirement, operation of this system 
continue provided grab samples of 'vaste tank on reuse or receipt 
taken and analyzed daily. With both channels inoperable operation 
continue provided grab samples of waste tank on reuse or receipt 
taken and analyzed as follows:

a) Every 4 hours during degassing operations, 

b) Daily during other operations.  

1/2-2
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TABLE 2.1.1-1 

EXPLOSIVE GAS MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS 

MODES IN 
WHICH 

CHANNEL CHANNEL SURVEILLANCE 
INSTRUMENT CHECK CALIBRATION REQUIRED 

1. WASTE GAS HOLDUP SYSTEM 

EXPLOSIVE GAS MONITORING SYSTEM 

a. Hydrogen Monitor D M(l)* 
b. Oxygen Monitor D M (2)* 

TABLE NOTATION 

* During waste gas holdup system operation (treatment for primary 
system off gases).  

(1) The CHANNEL CALIBRATION shall include the use of standard gas 

samples containing: 

1. Less than or equal to two volume percent hydrogen, 

and 

2. Greater than or equal to four volume percent hydrogen, 

(2) The CHANNEL CALIBRATION shall include the use of standard gas 
samples containing: 

1. Less than or equal to one volume percent oxygen, 

and 

2. 'Greater than or equal to four volume percent oxygen.

* Daily 
M Monthly
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1/2.2 RADIOACTIVE LIQUID EFFLUENTS

W 1.2.1 RADIOACTIVE LIQUID EFFLUENT HOLDUP TANKS* 

LCO: 

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

a. Refueling Water Storage Tank** 
b -Primary Water Storage Tank 
C. 31 Monitor Tank 
d. 32 Monitor Tank 
e. Outside Temporary Tank*** 

APPLICABILITY: At all times.  

ACTION: 

With the quantity of radioactive material in any of the above listed 
tanks exceeding the above limit, immediately suspend all additions of 
radioactive material to the tank. Within 48 hours reduce the tank 
contents to within the limit, and describe the events leading to this 
condition in the next Annual Radioactive Effluent Release Report.  

2.2.1 SURVEILLANCE REQUIREMENTS 

The quantity of radioactive material contained in each of the listed 
tanks shall be determined to be less than or equal to 10 curies 
excluding tritium and dissolved or entrained noble gases, by analyzing 
a representative sample of the tank's contents at least once per month 
when radioactive materials are being added to the tank.  

* Tanks included in this specification are those outdoor tanks that 
are not surrounded by liners, dikes, or walls capable of holding 
the tank contents and that do not have tank overflows and 
surrounding area drains connected to the liquid radwaste 
treatment system.  

** After refueling operations, liquid from the reactor cavity will 
be sampled for radioactive material content prior to being pumped 
into the tank.  

Liquid will be sampled for radioactive content prior to being 
pumped into the tank.  
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1/2.3 RADIOACTIVE GASEOUS EFFLUENTS 

1.3.1 EXPLOSIVE GAS MIXTURE (Hydrogen rich systems not designed to withstand 
a hydrogen explosion) 

LCO: 

The concentration of oxygen in the waste gas holdup system shall be 
limited to less than or equal to 2% by volume whenever the hydrogen 
concentration exceeds 4% by volume.  

APPLICABILITY: At all times.  

ACTION:, 

A. With the concentration of oxygen in the waste gas holdup system 
greater than 2% by volume but less than or equal to 4% by volume, 
reduce the oxygen concentration to the above limits within 48 
hours.  

B. With the concentration of oxygen in the waste gas holdup system 
greater than 4% by volume and the hydrogen concentration greater 
than 29% by volume, immediately suspend all additions of waste 
gases to this portion of the system and reduce the concentration 
of oxygen to less than or equal to 2% by volume.  

2.3.1 SURVEILLANCE REQUIREMENTS 

The concentrations of hydrogen and oxygen in the waste gas holdup 
system shall be determined to be within the above limits by monitoring 
the waste gases in the waste gas holdup system with the hydrogen and 
oxygen monitors required OPERABLE by Appendix B Technical Specification 
Table 1.1.1-1.  
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1.3.2 GAS STORAGE TANKS 

LCO: 

The quantity of radioactivity contained in each gas storage tank shall 
be limited to less than or equal to 50, 000 curies noble gases 
(considered as Xe-133).  

APPLICABILITY: At all times.  

ACTION: 

With the quantity of radioactive material in any gas storage tank 
exceeding the above limit, immediately suspend all additions of 
radioactive material to the tank. Within 48 hours reduce the tank 
contents to within the limit, and describe the events leading to this 
condition in the next Annual Radioactive Effluent Release Report.  

2.3.2 SURVEILLANCE REQUIREMENTS 

The quantity of radioactive material contained in each gas storage tank 
shall be determined to be within the limit at least once per 24 hours 
when radioactive materials are being added to the tank in accordance 
with the methodology and parameters in the ODCM.  

1/2-6
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3.0 BASES 

EXPLOSIVE GAS MONITORING INSTRUMENTATION (1/2.1.1) 

The explosive gas monitoring instrumentation is provided to monitor and 
control the concentrations of potentially explosive gas mixtures in the 
waste gas holdup system. The OPERABILITY and use of this 
instrumentation is consistent with the requirements of General Design 
Criteria 60 of Appendix A to 10 CFR Part 50.  

LIQUID HOLDUP TANKS (1/2.2.1) 

The tanks listed in this Specification include all those outdoor tanks 
that are not surrounded by liners, dikes, or walls capable of holding 
the tank contents and that do not have tank overflows and surrounding 
area drains connected to the liquid radwaste treatment system.  

Restricting the quantity of radioactive material contained in the 
specified tanks provides assurance that in the event of an uncontrolled 
release of the tanks' contents, the resulting concentrations would be 
less than the values given in Appendix B, Table 2, Column 2 to 10 CFR 
20, at the nearest potable water supply and the nearest surface water 
supply in an UNRESTRICTED AREA.  

EXPLOSIVE GAS MIXTURE (1/2.3.1) 

This specification is provided to ensure that the concentration of 
potentially explosive gas mixtures contained in the waste gas holdup 
system is maintained below the flammability limits of hydrogen and 
oxygen. Maintaining the concentration of hydrogen and oxygen below 
their flammability limits provides assurance that the releases of 
radioactive materials will be controlled in conformance with the 
requirements of General Design Criterion 60 of Appendix A to 10 CFR 
Part 50.  

GAS STORAGE TANKS (1/2.3.2) 

The tanks included in this specification are those tanks for which the 
quantity of radioactivity contained is not limited directly or 
indirectly by another Technical Specification to a quantity that is 
less than the quantity that provides assurance that in the event of an 
uncontrolled release of the tank's contents, the resulting total body 
exposure to a MEMBER OF THE PUBLIC at the nearest SITE BOUNDARY will 
not exceed 0.5 rem in an event of 2 hours duration.  

Restricting the quantity of radioactivity contained in each gas storage 
tank provides assurance that in the event of an uncontrolled release of 
the tank's contents, the resulting total body exposure to a MEMBER OF 
THE PUBLIC at the nearest SITE BOUNDARY will not exceed 0.5 rem. This 
is consistent with NUREG-0133.  
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4.0 ADMINISTRATIVE CONTROLS

4 .1 RESPONSIBILITIES 

The responsibilities of the Plant Operating Review Committee 
and the Safety Review Committee associated with the 
implementation of the Radiological Environmental Technical 
Specifications are delineated in the appropriate sections of 
Appendix A Technical Specification 6.5.  

4.2 PROCEDURES AND PROGRAMS 

Reference to implementation of the procedures and programs 
necessary for the implementation of the Radiological 
Environmental Technical Specifications are delineated in 
Appendix A Technical Specifications 6.8.1 and 6.8.4.  

4.3 REPORTING REQUIREMENTS 

4.3.1 SPECIAL REPORTS 

The act ivities requiring the submittal of special reports are 
delineated in Appendix A Technical Specification 6.9.2. The 
ODCM also provides a listing of special reporting 
requirements.  

4.3.2 ROUTINE REPORTS 

4.3.2.1 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT* 

The Annual Radioactive Effluent Release Report covering the 
operation of the unit during the previous year of operation 
shall be submitted prior to May 1 of each year.  

The report shall include a summary of the quantities of 
radioactive -liquid and gaseous effluents and solid waste 
released from the unit. The material provided shall be (1) 
consistent with the objectives outlined in the ODCM and PCP 
and (2) in conformance with 10 CFR 50.36a and Section IV.B.l 
of Appendix I to 10 CFR Part 50.  

A full listing of the information to be contained in the 
Annual Radioactive Effluent Release Report is provided in the 
ODCM.  

* A single submittal may be made for a multiple unit station.  
The submittal should combine those sections that are common to 
all units at the station; however, for units with separate 
radwaste systems, the submittal shall specify the releases of 
radioactive material from each unit.  

4-1 
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4.3.2.2 ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT*

An Annual Radiological Environmental Operating Report covering 
the operation of the unit during the previous calendar year 
shall be submitted prior to May 1 of each year.  

The Annual Radiological Environmental Operating Reports shall 
include summaries, interpretations, and an analysis of trends 
of the results of the Radiological Environmental Monitoring 
Program for the report period. The material provided shall be 
consistent with the objectives outlined in (1) the ODCM and 
(2) Sections IV.B.2, IV.B.3, and IV.C of Appendix I to 10 CFR 
Part 50.  

A full listing of the information to be contained in the 
Annual Radiological Environmental Operating Report is provided 
in the ODCM.  

4.3.3 MAJOR CHANGES TO RADIOACTIVE LIOUID, GASEOUS AND SOLID WASTE 
TREATMENT SYSTEMS ** 

Licensee initiated major changes to the radioactive waste 
systems (liquid, gaseous and solid) shall be reported to the 
Commission in the Annual Radioactive Effluent Release Report 
for the period in which the evaluation was reviewed by the 
PORC. The discussion of each shall contain: 

a. A summary of the evaluation that led to the 
determination that the change could be made in 
accordance with 10 CFR Part 50.59.  

b. Sufficient detailed information to totally 
support the reason for the change without benefit 
of additional or supplemental information; 

C. A detailed description of the equipment, 
components and processes involved and the 
interfaces with other plant systems; 

* A single submittal may be made for a multiple unit station.  

** The information called for in this Specification will be submitted 
as part of the annual FSAR update.  
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d. An evaluation of the change, which shows the 
predicted releases of radioactive materials in 
liquid and gaseous effluents and/or quantity of 
solid waste that differ from those previously 
predicted in the license application and 
amendments thereto; 

e. An. evaluation of the change, which shows the 
expected maximum exposures to an individual in 
the UNRESTRICTED AREA and to the general 
population that differ from those previously 
estimated in the license application and 
amendments thereto; 

f. A comparison of the predicted releases of 
radioactive materials, in liquid and gaseous 
effluents and in solid waste, to the actual 
releases for the period prior to when the changes 
are to be made; 

g. An estimate of the exposure to plant operating 
personnel as a result of the change; and 

h. Documentation of the fact that the change was 
reviewed and found acceptable by the PORC.  

4.4 RECORD RETENTION 

Records associated with the Radiological Environmental 
Monitoring Program are to be retained as required by Appendix 
A Technical Specification 6.10.2.  

4.5 PROCESS CONTROL PROGRAM (PCP) 

4.5.1 The PCP shall be approved by the Commission prior to 
implementation.  

4.5.2 Licensee initiated changes to the PCP: 

1. Shall be documented and records of reviews performed 
shall be retained as required by Appendix A Technical 
Specification 6.10.2.p. This documentation shall 
contain: 

a. Sufficient information to support the change 
together with the appropriate analyses or 
evaluations justifying the change(s); and 
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b. A determination that the change will maintain the 
overall conformance of the solidified waste 
product to existing requirements of Federal, 
State, or other applicable regulations.  

2. Shall become effective upon review and acceptance by the 
PORC and the approval of the Site Executive Officer.  

3. Shall be submitted to the Commission as a part of or 
concurrent with the Annual Radioactive Effluent Release 
Report for the period of the report in which any change 
to the PCP was made. Each change shall be identified by 
marking in the margin of the affected pages, clearly 
indicating the area of the page that was changed, and 
shall indicate the date (e.g., month/year) the change 
was implemented.  

4.6 OFFSITE DOSE CALCULATION MANUAL (ODCM) 

4.6.1 The ODCM shall be approved by the Commission prior to 
implementation.  

4.6.2 Licensee initiated changes to the ODCM: 

1. Shall be documented and records of reviews performed 
shall be retained as required by Appendix A Technical 
Specification 6.10.2.p. This documentation shall 
contain: 

a. Sufficient information to support the change 
together with the appropriate analyses or 
evaluations justifying the changes(s); and 

b. A determination that the change will maintain the 
level of radioactive effluent control required 
pursuant to 10 CFR 20.1302, 40 CFR Part 190, 10 
CFR 50.36a, and Appendix I to 10 CFR Part 50 and 
not adversely impact the accuracy or reliability 
of effluent dose or setpoint calculations; 

2. Shall become effective upon review and acceptance by the 
PORC and the approval of the Site Executive Officer.  
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3. Shall be, submitted to the Commission as a part of or 
concurrent with the Annual Radioactive Effluent Release 
Report for the period of the report in which any change 
to the ODCM was made. Each change shall be identified 
by marking in the margin of the affected pages, clearly 
indicating the area of the page that was changed, and 
shall indicate the date (e.g. , month/year) the change 
was implemented.  

4.7 MAP DEFINING UNRESTRICTED AREAS FOR RADIOACTIVE GASEOUS AND 
LIQUID EFFLUENTS 

Infor mation regarding radioactive gaseous and liquid 
effluents, which will allow identification of structures and 
release points as well as definition of UNRESTRICTED AREAS 
within the SITE BOUNDARY that are accessible to MEMBERS OF THE 
PUBLIC, shall be shown in Figure 4.7-1.  

The definition of UNRESTRICTED AREA used in implementing the 
Radiological Effluent Technical Specifications has been 
expanded over that in 10 CFR 20.1003. The UNRESTRICTED AREA 
boundary may coincide with the exclusion (fenced) area 
boundary, as defined in 10 CFR 100. 3(a) , but the UNRESTRICTED 
AREA does not include areas over water bodies. For 
calculations performed pursuant to 10 CFR Part 50.36a, the 
concept of UNRESTRICTED AREAS, established at or beyond the 
SITE BOUNDARY, is utilized in the Radiological Effluent 
Controls to keep levels of radioactive materials in liquid and 
gaseous effluents as low as is reasonably achievable.  

4-5

Amendment No. %%,



Figure 4.7-1
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Section I - Description of Changes 

The changes propose to revise Indian Point 3 Technical Specifications (Tech Specs or TS), 
Appendices A and B to the facility operating license, to implement the recommendations of NRC 
Generic Letter (GL) 89-01 (Reference 3) and the Draft Part 20 GL (Reference 4). The proposed 
changes, outlined below, maintain the current level of radiological effluent control, and are 
consistent with the guidance provided by the generic letters and N UREG-1 301 (Reference 5). The 
proposed changes, including editorial changes and changes not related to the GLs, are presented 
and justified in the tables of Attachment Ill.  

The changes implementing GL 89-01 include (1) relocating the procedural details involving 
radioactive effluent monitoring instrumentation, control of liquid and gaseous effluents, equipment 
requirements for liquid and gaseous effluents, and radiological environmental monitoring from the 
Radiological Environmental Technical Specifications (RETS contained in Part 11 of Appendix B to 
the operating license) to the appropriate section(s) of Appendix A, the Offsite Dose Calculation 
Manual (ODCM), or the Process Control Program (PCP) manual; (2) simplifying the reporting 
requirements specified in the Administrative Controls section of Appendix B, and relocating the 
details to the ODCM; (3) incorporating programmatic controls in the Administrative Controls section 
of Appendix A; (4) revising the administrative controls involving changes to the ODCM and PCP, 
including the addition of record retention requirements; and (5) updating and relocating the 
definitions of the ODCM and PCP. Specifications to remain in Appendix B include requirements 
for explosive gas monitoring instrumentation, limitations on the quantity of radioactivity in liquid 

* effluent holdup tanks, and limitations on the explosive gas mixtures in the waste gas holdup 
system. The following Technical Specification changes implement GL 89-01: 

0 The definitions GASEOUS RADWASTE TREATMENT SYSTEM, PURGE - PURGING, 
SOURCE CHECK and VENTILATION EXHAUST TREATMENT SYSTEM are being 
relocated to the ODCM.  

0 The definitions OFESITE DOSE CALCULATION MANUAL and PROCESS CONTROL 
PROGRAM are being updated and relocated to the ODCM; 

0 The definition SOLIDIFICATION is being relocated to the PCP; 

0 The radioactive liquid effluent monitoring instrumentation limiting conditions for operation 
(LCO) and surveillance requirements (Appendix B, Technical Specifications 2.1 and 3.1, 
respectively) and the corresponding basis will be relocated to the ODCM; 

* The radioactive gaseous effluent monitoring instrumentation LCO and surveillance 
requirements (Appendix B, Technical Specifications 2.2 and 3.2, respectively) and the 
corresponding basis will be relocated to the ODCM; 

* The explosive gas monitoring instrumentation LCO and surveillance requirements (part of 
Appendix B, Technical Specifications 2.2 and 3.2, respectively) and the corresponding 
basis will remain in Appendix B but will be renumbered;I
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* The liquid effluent concentration LCO and surveillance requirements (Appendix B, Technical 
Specifications 2.3.1 and 3.3.1, .respectively) and the corresponding basis will be relocated 
to the ODCM; 

* The dose from liquid effluents LCO and surveillance requirements, (Appendix B, Technical 
Specifications 2.3.2 and 3.3.2, respectively) and the corresponding basis will be relocated 
to the ODCM; 

* The liquid radwaste treatment system LCO and surveillance requirements, (Appendix B, 
Technical Specifications 2.3.3 and 3.3.3, respectively) and the corresponding basis will be 
relocated to the ODCM; 

* The liquid holdup tanks LCO and surveillance requirements (Appendix B, Technical 
Specifications 2.3.4 and 3.3.4, respectively) and the corresponding basis will remain in 
Appendix B but will be renumbered; 

* The gaseous effluent dose rates LCO and surveillance requirements (Appendix B, 
Technical Specifications 2.4.1 and 3.4.1, respectively) and the corresponding basis section 
will be relocated to the ODCM; 

* The dose from noble gases LCO and surveillance requirements (Appendix B, Technical 
Specifications 2.4.2 and 3.4.2, respectively) and the corresponding basis will be relocated 
to the ODCM; 

* The dose From iodine-I 31, tritium, and radionuclides in particulate form LCO and 
surveillance requirements (Appendix B, Technical Specifications 2.4.3 and 3.4.3, 
respectively) and the corresponding basis will be relocated to the ODCM; 

* The gaseous radwaste treatment system LCO and surveillance requirements (Appendix B, 
Technical Specifications 2.4.4 and 3.4.4, respectively) and the corresponding basis will be 
relocated to the ODCM; 

* The explosive gas mixture LCO and surveillance requirements (Appendix B, Technical 
Specifications 2.4.5 and 3.4.5, respectively) and the corresponding basis will remain in 
Appendix B but will be renumbered; 

* The gas storage tanks LCO and surveillance requirements (Appendix B, Technical 
Specifications 2.4.6 and 3.4.6, respectively) and the corresponding basis will remain in 
Appendix B but will be renumbered; 

* The solid radioactive waste LCO and surveillance requirements (Appendix B, Technical 
Specifications 2.5 and 3.5, respectively) and the corresponding basis will be relocated to 
the PCP; 

* The total dose LCQ and surveillance requirements (Appendix B, Technical Specifications 
2.6 and 3.6, respectively) and the corresponding basis will be relocated to the ODCM;
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* The radiological environmental monitoring program LCO and surveillance requirements 
(Appendix B, Technical Specifications 2.7 and 3.7, respectively) and the corresponding 
basis will be relocated to the ODCM; 

* The land use census LCO and surveillance requirements -(Appendix B, Technical 
Specifications 2.8 and 3.8, respectively) and the corresponding basis will be relocated to 
the ODCM; 

* The interlaboratory comparison program LCO and surveillance requirements (Appendix B, 
Technical Specifications 2.9 and 3.9, respectively) and the corresponding basis will be 
relocated to the ODCM; 

* Appendix B, Technical Specifications 5.1, 5.2, and 5.3.1 entitled Responsibilities, 
Procedures and Programs, and Special Reports, respectively, will remain in Appendix B but 
will be renumbered; 

* Appendix B, Technical Specification 5.3.2, Routine Reports, will be simplified and the 
details regarding the contents of the Radioactive Effluent Release Reports and the 
Radiological Operating Reports will be relocated to the ODCM; 

* Appendix B, Technical Specification 5.4, Record Retention, will remain in Appendix B but 
will be renumbered; 

* Appendix B, Technical Specification 5.5, Process Control Program, will remain in Appendix 
B but will be renumbered; 

* Appendix B, Technical Specification 5.6, Offsite Dose Calculation Manual, will remain in 
Appendix B but will be renumbered; 

* Appendix B, Technical Specification 5.7, Major Changes to Radioactive Liquid, Gaseous 
and Solid Waste Treatment Systems, will remain in Appendix B but will be renumbered; 

* Appendix B, Technical Specification 5.8, Map Defining Unrestricted Areas For Radioactive 
Gaseous and Liquid Effluents, will remain in Appendix B but will be renumbered; 

* Appendix A, Technical Specification 6.8 is being revised to include procedural and control 
requirements for the Radioactive Effluent Control and the Radiological Environmental 
Monitoring Programs; 

* Appendix A, Technical Specification 6.9.2 is being revised to reference the new 
administrative controls outlined in Appendix A, Technical Specification 6.8.4, and to add 
special reporting requirements for inoperable explosive gas monitoring instrumentation; 

* Appendix A, Technical Specification 6.10.2 is being revised to include retention 
requirements of reviews performed for ODCM and PCP changes.
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The ODCM will be divided into two sections: Part I will contain the information being relocated from 
the RETS and will be known as Radiological Effluent Controls (REC); Part 11 will contain the 
information currently contained in the ODCM.  

The implementation of the Draft Part 20 GL includes updating definitions, revising high radiation 
area controls, and updating references to 10 CFR 20.1 through 20.602 with the corresponding 
references to 20.1001 through 20.2402. The following Technical Specification changes implement 
the draft GL: 

0 The definition MAXIMUM PERMISSIBLE CONCENTRAT ION (MPC) is being replaced with 
the definition EFFLUENT CONCENTRATION.  

0 The definitions MEMBER(S) OF THE PUBLIC, SITE BOUNDARY and UNRESTRICTED 
AREA are being updated.  

0 The definition PROCESS CONTROL PROGRAM is being updated to reference the 
applicable Part 20 sections.  

0 New Appendix A Technical Specification 6.8.4.a.7 cites specific values from the new Part 
20 Appendix B Tables.  

0 Appendix A, Technical Specification 6.9.1.3 is being updated to reference the applicable 
Part 20 sections.  

0 Appendix A, Technical Specifications 6.12.1 and 6.12.2 are being updated to incorporate 
selected portions of the guidance provided by the draft Part 20 GL.  

0 Appendix B, Technical Specifications 2.3.1, and 2.6 are being updated to reference the 
applicable Part 20 sections.  

* Appendix B, Technical Specification Bases for Radioactive Liquid Effluent Monitoring 
Instrumentation, Gaseous Effluent Monitoring Instrumentation, and Liquid Effluents 
Concentration are being revised to allow the use of 10 times the values specified in the new 
Part 20 Appendix B tables and to update references to Part 20 sections.  

* Appendix B, Technical Specification Bases for Liquid Holdup Tanks are being updated to 
reference the applicable Part 20 sections.  

* Appendix B, Technical Specification Bases for Total Dose are being updated to reference 
the applicable Part 20 sections.  

* Appendix B, Technical Specification Bases for Gaseous Effluent Dose Rate are being 
extensively revised to reflect the guidance provided by the draft GL.
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* Appendix B, Technical Specification 5.8 and Figure 5.1-1 are being updated to reflect 
revised definitions and to reference the applicable Part 20 sections.  

Other changes not specifically related to the GLs include: 

* Definitions for all terms appearing in UPPER CASE in either Appendix A or Appendix B will 
be located in the Appendix A Definition section. Specifically, definitions OFESITE DOSE 
CALCULATION MANUAL, PROCESS CONTROL PROGRAM, EFFLUENT 
CONCENTRATION, MEMBER(S) OF THE PUBLIC, SITE BOUNDARY, and 
UNRESTRICTED AREAS are being added to Appendix A.  

* The definitions ACTION, CHANNEL CALIBRATION,- CHANNEL CHECK, CHANNEL 
FUNCTIONAL TEST, LIQUID RADWASTE TREATMENT SYSTEM, OPERABLE 
OPERABILITY, RATED THERMAL POWER, and THERMAL POWER are being added to 
the ODCM (rather than being relocated from Appendix B as with the other definitions).  

* The definition VENTING is being deleted from the Technical Specifications.  

* Procedural controls for the PCP are being added to Appendix A, Technical Specification 
6.8.  

* The detailed routine reporting requirements currently contained in Appendix B and being 
relocated to the ODCM are being reformatted.  

* A new Special Reports section is being added to the ODCM.  

* Other editorial changes are being made, including the reformatting and renumbering of 
Technical Specifications to remain in Appendix B.  

* The Table of Contents, List of Tables, List of Figures are being revised to reflect all of the 
proposed changes.  

Section 11 - Evaluation of Changes 

The proposed changes implementing GL 89-01 and the Draft Part 20 GL involve 1) combining 
related LCO and surveillance requirements from Sections 2.0 and 3.0, respectively, of the Indian 
Point 3 (1P3) RETS and relocating this text to the new Radiological Effluent Controls (REC) section 
of the ODCM, 2) relocating the bases contained in Section 4.0 of the RETS to the ODCM REC, 3) 
relocating the detailed reporting requirements contained in Section 5.0 of the RETS to the ODCM 
REC, and 4) updating references to 10 CFR Part 20. Additional changes include formatting both 
the remaining RETS and the new REC to more closely model Standard Technical Specifications 
(STS), revising the frequency of the Radioactive Effluent Release Report in accordance with 10 
CFR 50.36a, relocating definitions to Appendix A of the Technical Specifications and 
adding/deleting definitions as necessary, and adding a new Special Reports section to the ODCM.
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The ODCM REC will be created as follows: 

* The RETS Section 2 "OBJECTIVE" paragraphs are being deleted and the 
"SPECIFICATION" paragraphs are being spilt into "CONTROL(S)" and "ACTION(S)" 
paragraphs.  

0 The RETS Section 3 "APPLICABILITY" and "OBJECTIVE" paragraphs are being deleted 
and the text from the "SPECIFICATION" paragraphs is being relocated to immediately 
follow the "ACTION(S)" paragraphs.  

* The routine reporting section contained in Section 5.0 of the RETS will be simplified, in 
accordance with GL 89-01, and remain in Appendix B.  

* The detailed reporting requirements are being relocated to the ODCM REC in a new format 
which uses bullets. The new format helps to identify the information required in the reports 
and is easier to read than the current narrative format.  

* A new Special Reports section is being added listing all of the special reporting 
requirements contained in the ODCM. These special reports are required by Appendix A 
Technical Specification 6.9.2.g and i.  

The Radiological Environmental Technical Specifications (RETS) to remain in Appendix B are 
* consistent with the guidance provided by GL 89-01. As with the proposed REC, the format is being 

changed to more closely model STS. The current Section 2 "OBJECTIVE" paragraphs are being 
deleted and the "SPECIFICATION" paragraphs are being spilt into "LCO" and "ACTION(S)" 
paragraphs. The Section 3 "APPLICABILITY" and "OBJECTIVE" paragraphs are being deleted 
and the text from the "SPECIFICATION" paragraph is being relocated to immediately follow the 
"ACTION(S)" paragraphs. The bases will remain and, as previously discussed above, the routine 
reporting section has been simplified.  

The addition of Appendix A Technical Specification 6.8.4 follows the model Technical Specifications 
provided by GL 89-01.  

Tables 1 "through 5 in Attachment III identify the proposed changes. Table 1 identifies the changes 
to the text being relocated from the RETS to the ODCM REC in the order of appearance in the 
REC. The REC is a revised copy of the RETS. Table 2 identifies the changes to the PCP. Table 
3 identifies the changes to Appendix A Technical Specifications. Table 4 identifies the changes to 
the Technical Specifications to remain in Appendix B. Table 5 identifies miscellaneous changes 
not fitting into the above categories. Attachment VI provides a markup copy of the ODCM, PCP, 
and Technical Specifications, Appendices A and B, with removed text lined out and new text in 
boldface font.  

Justification for changes is provided in the tables of Attachment Ill. The changes are 1) consistent 
with the guidance provided in one or both generic letters, NUREG-1 301, or provisions of 10 CFR; 
or 2) editorial. Editorial changes include the relocation of text, correction of typographical and 
punctuation errors, renumbering, reformatting, immaterial wording revisions/deletions/clarifications 
which do not change intent, and updating references.
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These changes do not result in a change in the types or amounts of effluents released. The current 
level of radiological effluent control will be maintained. The changes do not impact the operation, 
design, configuration, or testing of plant structures, systems or components. The changes are 
being made in accordance with NRC guidance and continue to assure compliance with the 
applicable regulatory requirements.  

Section III - No Significant Hazards Evaluation 

In accordance with the requirements of 10 CFR 50.92, the enclosed application is judged to involve 
no significant hazards based on the following information: 

1. Does the proposed license amendment involve a significant increase in the 
probability or consequences of any accident previously evaluated? 

A. The proposed changes involve 1) combining related LCQ and surveillance requirements 
from Sections 2.0 and 3.0, respectively, of the Indian Point 3 (1P3) RETS and relocating this 
text to the new Radiological Effluent Controls (REC) section of the ODCM, 2) relocating the 
bases contained in Section 4.0 of the RETS to the ODCM REC, 3) relocating the detailed 
reporting requirements contained in Section 5.0 of the RETS to the ODCM REC, and 4) 
updating references to 10 CFR Part 20. Additional changes include formatting both the 
remaining RETS and the new REC to more closely model Standard Technical 
Specifications (STS), revising the frequency of the Radioactive Effluent Release Report in 
accordance with 10 CFR 50.36a, relocating all definitions to Appendix A of the Technical 
Specifications and adding/deleting definitions as necessary, and adding a new Special 
Reports section to the ODCM. Most of the changes are 1) consistent with the guidance 
provided in one or both generic letters, NUREG-1301, or provisions of 10 CER; or 2) 
editorial. Editorial changes include the relocation of text, correction of typographical and 
punctuation errors, renumbering, reformatting, immaterial wording 
revisions/deletions/clarifications which do not change intent, and updating references.  

B. The changes do not result in a change in the types or amounts of effluents released. The 
current level of radiological effluent control will be maintained. The changes do not impact 
the operation, design, configuration, or testing of plant structures, systems or components.  
As such, the proposed changes do not involve a significant increase in the probability or 
consequences of any accident previously evaluated.  

2. Does the proposed license amendment create the possibility of a new or different 
kind of accident from any previously evaluated? 

A. The changes do not impact the operation, design, configuration, or testing of plant 
structures, systems or components. The current level of radiological effluent control will be 
maintained, and the changes do not result in a change in type or amount of radiological 
effluents released. As such, the proposed changes do not create the possibility of a new 
or different kind of accident from any previously evaluated.
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3. Does the proposed amendment involve a significant reduction in a margin of safety? 

A. The changes are being made in accordance with NRC guidance and continue to assure 
compliance with the applicable regulatory requirements including 10 CFR 20. The changes 
do not result in a change in the types or amounts of effluents released. The current level 
of radiological effluent control will be maintained. As such, the proposed changes do not 
involve a significant reduction in a margin of safety.  

Section IV - Impact of Changes 

These changes will not adversely impact the following: 

1 . ALARA Program 
2. Security and Fire Protection programs 
3. Emergency Plan 
4. FSAR and SER Conclusions 
5. Overall Plant Operations and the Environment 

Section V - Conclusions 

The incorporation of these changes: a) will not increase the probability nor the consequences of 
an accident or malfunction of equipment important to safety as previously evaluated in the Safety 

* Analysis Report; b) will not increase the possibility for an accident or malfunction of a different type 
than any evaluated previously in the Safety Analysis Report; c) will not reduce the margin of safety 
as defined in the bases for any technical specification; and d) involves no significant hazards 
considerations as defined in 10 CFR 50.92; e) will not reduce the intent of any Quality Assurance 
Program commitments.  

Section VI - References 

1. Idia Poit 3Safey EaluaionRepot (ER) 

1. Indian Point 3 Safety Evaluaion Report (SER).  

3. NRC Generic Letter 89-01, "Implementation of Programmatic Controls for Radiological 
Effluent Technical Specifications in the Administrative Controls Section of the Technical 
Specifications and the Relocation of Procedural Details of RETS to the Offsite Dose 
Calculation Manual or to the Process Control Program," January 31, 1989.  

4. NRC Draft Generic Letter, "Guidance for Modification of Technical Specifications to Reflect 
(A) Revisions to 10 CFR Part 20, 'Standards for Protection Against Radiation' and 10 CFR 
50.36a, 'Technical Specifications on Effluents from Nuclear Power Reactors,"' Federal 
Register dated December 23, 1993.  

5. U. S. Nuclear Regulatory Commission NUREG-1301, "Offsite Dose Calculation Manual 
Guidance: Standard Radiological Effluent Controls for Pressurized Water Reactors," 
Generic Letter 89-01, Supplement No. 1, April 1991.  

6. NYPA letter dated December 21, 1993 (IPN-93-1 63), "Implementation of Revised 10 CFR 
Part 20 Requirements."
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TABLE OF PROPOSED CHANGES

ITEM # CURRENT DOCUMENT PROPOSED DOCUMENT JUSTIFICATION FOR 
SECTION/ FSECTION/WORDING CHANGE(S) 

_ ~WORDING__ ___ 

Table 1: Changes to the ODCM/Radiological Environmental Controls 

1.001 Not Applicable REC 1.1, Definition Each Control in the REC 
ACTION: has an associated 
"That part of a Control ACTION or ACTIONS.  
that prescribes remedial Therefore, the term is 
measures required under being defined and is 
designated conditions." consistent with NUREG

____ ___ ___ ___ ____ ___ ___ ___1301.  

1.002 Not Applicable REC 1.2, 1.3, and 1.4, These terms are used in 
Definitions CHANNEL the REC and the 
CALIBRATION, definitions were copied 
CHANNEL CHECK, and from those currently 
CHANNEL FUNCTIONAL existing in Appendix A.  

___________________ TEST, respectively.  

1.003 Not Applicable REC 1.5, Definition Definition of a new term 
EFFLUENT being added to both 
CONCENTRATION Appendix A and the 

ODCM REC as a result of 
the provisions of 10 CFR 

___ ___ ___ ___ ___ ___ __ ___ ___ ___ ___ ___ __ 20 

1.004 RETS 1.1, Definition REC 1.6, Definition This definition is being 
GASEOUS RADWASTE GASEOUS RADWASTE relocated from Appendix B 
TREATMENT SYSTEM TREATMENT SYSTEM to ODCM REC. No 

wording changes are 
__ _ I_ I__ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ proposed.
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TABLE OF PROPOSED CHANGES

[ITEM # [CURRENT DOCUMENT PRPOE DOCUMENT JUSTIFICATION FOR [ SECTION/ SECTIONIWORDING CHANGE(S) 

1.005 Not Applicable REC 1.7, Definition This definition is being 
LIQUID RADWASTE added for a term used in 
TREATMENT SYSTEM: the REC but not previously 
"A LIQUID RADWASTE defined in the RETS. The 
TREATMENT SYSTEM is definition is similar to the 
any system designed and definition of Gaseous 
installed to reduce Radwaste Treatment 
radioactive liquid effluents System (RETS 1.1).  
by collecting liquid 
radwaste and providing 
for processing capability 
and/or holdup for the 
purpose of reducing and 

* monitoring the total 
radioactivity prior to 
release to the 
environment." 

1.006 RETS 1.3, Definition REC 1.9, Definition This definition is being 
MEMBER(S) OF THE MEMBER(S) OF THE updated and relocated 
PUBLIC: PUBLIC: from Appendix B to both 
" MEMBER(S) OF THE "MEMBER(S) OF THE Appendix A and the 
PUBLIC shall include all PUBLIC means any ODCM REC.  
persons who are not individual except when 
occupationally associated that individual receives an The changes are 
with the plant. This occupational dose." consistent with the draft 
category does not include Part 20 GIL and 10 CFR 
employees of either utility, 20.1003.  
their contractors or 
vendors. Also excluded Definitions for terms used 
from this category are in Appendix A and/or 
persons who enter the site Appendix B will be 
to service equipment or to contained in the Appendix 
make deliveries. This A Definition Section.  
category does include 
persons who use portions 
of the site for recreational, S occupational or other 
purposes not associated 

________ with the plant."______________ __ ____________
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TABLE OF PROPOSED CHANGES

REC 1.10, Definition 
OCCUPATIONAL DOSE 
Occupational dose means 
the dose received by an 
individual in the course of 
employment in which the 
individual's assigned 
duties involve exposure to 
radiation or to radioactive 
material from licensed and 
unlicensed sources of 
radiation, whether in the 
possession of the licensee 
or other person.  
Occupational dose does 
not include dose received 
from background 
radiation, from any 
medical administration the 
individual has received, 
from exposure 
administered to 
individuals administered 
radioactive material and 
released in accordance 
with 35.75, from voluntary 
participation in medical 
research programs, or as 
a member of the public.

This definition is being 
added to define a term 
used in the current Part 20 
definition for Member of 
the public.  

This definition is consistent 
with the current Part 20.

ITEM # CURRENT DOCUMENT P ROPOSED DOCUMENT JUSTIFICATION FOR 
SECTION/ ISECTIONIWORDING [CHANGE(S) 

_ ~WORDING£IJ

1.007 Not Applicable
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[-ITEM # [CURRENT DOCUMENT PRPOE DOCUMENT JUSTIFICATION FOR [ SECION/ L______________ CHANGE(S) 

1.008 RETS 1.4, Definition REC 1. 11, Definition This definition is being 
OFESITE DOSE OFFSITE DOSE updated and relocated 
CALCULATION MANUAL: CALCULATION MANUAL: from Appendix B to both 
"... doses due to "... doses resulting from Appendix A and the 
radioactive ... radioactive ... Radiological ODCM REC.  
environmental radiological Environmental Monitoring 
monitoring program." Program. The ODCM The changes are 

shall also contain (1) the consistent with GL 89-01.  
Radioactive Effluent 
Controls and Radiological Definitions for terms used 
Environmental Monitoring in Appendix A and/or 
Programs required by Appendix B will be 
Appendix A Technical contained in the Appendix 
Specification 6.8.4 and (2) A Definition Section.  
descriptions of the 
information that should be 
included in the Annual 
Radiological 
Environmental Operating 
and Radioactive Effluent 
Release Reports required 
by Appendix B Technical 
Specifications 4.3.2.1 and 

______ _ ____ _____ ______ _____ 4.3.2.2." _ _ _ _ _ _ _ _ _ _ _ _ 

1.009 Not Applicable REC 1.12, Definition This term is used in the 
OPERABLE - REC and the definition 
OPERABILITY was copied from the 

currently existing Appendix 
A definition OPERABLE.  
No wording changes are 

____ ___ ___ ___ ____ ___ ___ ___ ___ ____ ___ ___ ___ ___ proposed.
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TABLE OF PROPOSED CHANGES

CURRENT DOCUMENT 
SECTION/

PROPOSED DOCUMENT 
SECTIONIWORDING

JUSTIFICATION FOR 
CHANGE(S)

RETS 1.5, Definition 
PROCESS CONTROL 
PROGRAM: 
"... formula ... 10CFR 

Part 20, 10 CFR Part 71 
and ... of the radioactive 
waste."

REC 1.13, Definition 
PROCESS CONTROL 
PROGRAM: 

"..formulas ... 10 CER 
Parts 20, 61 and 71, and 
..of solid radioactive 

waste."

This definition is being 
updated and relocated 
from Appendix B to both 
Appendix A and the 
ODCM REC.  

The changes are 
consistent with GL 89-01.  
Reference to Part 20 is 
updated.  

Definitions for terms used 
in Appendix A and/or 
Appendix B will be 
contained in the Appendix 
A Definition Section.

1.011 RETS 1.6, Definition REC 1.14, Definition This definition is being 
PURGE - PURGING PURGE - PURGING relocated from Appendix B 

to the ODCM REC. No 
wording changes are 

____ ___ ___ ___ ____ ___ ___ ___proposed.  

1.012 Not Applicable REC 1.15, Definition This definition is being 
RATED THERMAL added for a term used in 
POWER the REC but not previously 

defined in the RETS. The 
definition was copied from 
the currently existing 
Appendix A definition 
RATED THERMAL 
POWER. No wording 

_______ ___________________ ___________________ changes are proposed.

1.010
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ITEM # -CURRENT DOCUMENT PRPOE DOCUMENT JUSTIFICATION F OR SECTION/ SECTIONWORDIN CHANGE(S) 

1.013 RETS 1.7, Definition SITE REC 1.16, Definition SITE Editorial changes adding 
BOUNDARY: BOUNDARY: "lor property" and 
"... (see Figure 5.8-1) shall "... (see Figure 1-1) referencing new figure 
be that line beyond which means that line beyond number. Definition is 
the land is neither owned, which the land or property consistent with the draft 
nor leased, nor otherwise is not owned, leased or Part 20 GL and 10 CFR 
controlled by either site otherwise controlled by 20.1003.  
licensee." either site licensee." 

Definition being relocated 
from Appendix B to both 
Appendix A and the 
ODCM REC.  

Definitions for terms used 
in Appendix A and/or 
Appendix B will be 
contained in the Appendix 

_______ ___________________A Definition Section.  

1.014 RETS 1.9, Definition REC 1.17, Definition This definition is being 
SOURCE CHECK SOURCE CHECK relocated from Appendix B 

to the ODCM REC. No 
wording changes are 

____________________proposed.  

1.015 Appendix A, 1. 1.2 REC 1.18, Definition This definition is being 
THERMAL POWER THERMAL POWER added for a term currently 

used in the existing RETS.  
The definition is being 

__________________________________added to the ODCM REC.
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FITEM # CURRENT DOCUMENT PROPOSED DOCUMENT JUSTIFICATION FOR ISECTION!/ SECTIONIWORDING CHANGE(S) 
_ WORDING[___ __ 

1.016 RETS 1.10, Definition REC 1.19, Definition This definition is being 
UNRESTRICTED AREA: UNRESTRICTED AREA: updated and relocated 
"... (see Figure 5.8-1) ... "... (see Figure 1-1) ... from Appendix B to both 
purposes. The purposes." Appendix A and the 
UNRESTRICTED AREA ODCM REC.  
boundary may coincide 
with the exclusion The changes are 
(fenced) area boundary, consistent with the draft 
as defined in 10 CFR Part 20 GL.  
100.3(a), but the 
UNRESTRICTED AREA Definitions for terms used' 
does not include areas in Appendix A and/or 
over water bodies. The Appendix B will be 
concept of contained in the Appendix 
UNRESTRICTED AREAS, A Definition Section.  
established at or beyond 
the SITE BOUNDARY, is 
utilized in the LIMITING 
CONDITIONS FOR 
OPERATION to keep 
levels of radioactive 
materials in liquid and 
gaseous effluents as low 
as is reasonably 
achievable, pursuant to 10 
CFR 50.36a.  

1.017 RETS 1. 11, Definition REC 1.20, Definition This definition is being 
VENTILATION EXHAUST VENTILATION EXHAUST relocated from Appendix B 
TREATMENT SYSTEM TREATMENT SYSTEM to the ODCM REC. No 

wording changes are 
____ ___ ___ ____ ___ ___ ___ ___ ___ ___ ____ ___ ___ ___ proposed.
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TABLE OF PROPOSED CHANGES

ITM# CURRENT DOCUMENT PROPOSED DOUET JUSTIFICATION FOR ITE # SECTION/ SECTION/WORDING CHANGE(S) 

WORDING __ 

1.018 RETS 2.1, Specification A: REC 2.1, Control: Change to reference 
"The radioactive ... "In accordance with applicable new Technical 
Specification 2.3.1 .. " Appendix A Technical Specification section 

Specification 6.8.4.a. 1, consistent with NUIREG
the radioactive ... Control 1301.  
2.3.1 ..  

Editorial change to update 
reference to 
"1specification." 

1.019 RETS 2.1, Applicability: REC 2.1, Applicability: Editorial change 
"Applies to the operating "As shown in Table 2.1-1." eliminating unnecessary 
status of the radioactive wording.  
liquid effluent monitoring 
instrumentation as shown 
in Table 2.1-1." _ _ _ _ _ _ _ _ _ _ _ 

1.020 RETS 2.*1, Specification B: REC 2. 1, Action A: Editorial change to update 
"... above specification, "... above Control, reference to 
Without delay .. ''immediately " .'specification.'' Editorial 

change consistent with 
NUREG-1 301.  

1.021 RETS 2.1, Specification REC 2. 1, Action B: The frequency of the 
C: ". .. in the next Annual Radioactive Effluent 

"..in the next Semiannual Radioactive Effluent Release Report is being 
Radioactive Effluent Release Report, pursuant changed from 
Release Report why ... in to Reporting Requirement semiannually to annually in 
a timely manner." 5.1, why ... within this time accordance with 10 CFR 

frame." 50.36a. Reporting 
requirement details will be 
contained in Section 5.0 of 
the ODCMV REC. Editorial 
change to clarify "timely 
manner.'' 

1.022 Not Applicable REC 2.1, Action C: Additional action statement 
"Report all deviations in consistent with NUIREG
the Annual Radioactive 1301.  

______ ________________ EffluentReleaseReport." ________I_____
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ITEM # CURRENT DOCUMENT PROPOSED DOCUMENT JUSTIFICATION FOR [SECTION/ SECTIONIWORDING [CHANGE(S) [ [WORDINGIII 

1.023 RETS Table 2.1-1, Items REC Table 2. 1-1, Items Editorial change to identify 
1a, 1ib, and 2a: 1la, 1Ib, and 2a: referenced radiation 
"'la ... Line*" ~ "la ... Line"* (R-1 8 and monitors by number.  
"lIb ... Line" R-61)" 
"2a ... Line" "Ilb ... Line 

(R-1 9)" 
"2a ... Line (R-16A, 

______ ____ _____ _____ _____ R-1613, R-23)" _ _ _ _ _ _ _ _ _ _ _ 

1.024 RETS Table 2. 1-1, Items REC Table 2. 1-1, Items 4 Editorial change to avoid 
4 and 5: and 5: current duplication of table 
"4 ... RECORDERS"I "4 ... RECORDERS""*S notations.  

_______"5 ... DEVICES*" "5 ... DEVICES****"I____________ 

1.025 RETS Table 2.1-1, Table REC Table 2.1-1, Table Editorial change to update 
Notation **: Notation ****: reference to 

specification. . ." '".. . Control. . ." ''specifi cation.'' 

1.026 RETS Table 2. 1-1, Table REC Table 2.1-1, Table Editorial change to update 
Notation, Action 1Ia: Notation, Action 1Ia: reference to 

"..Specification 3.3.1A "... Radiological Effluent "ispecification." 
Control Surveillance 

______ __________________ Requirement." 

1.027 RETS Table 3.1-1, Table REC Table 3.1-1, Table Editorial change to update 
Notation ***: Notation ***: reference to 

specification . . ."'' Control. .. '" ''specification.'' 

1.028 RETS Table 3.1-1, Table REC Table 3.1-1, Table Editorial change to 
Notation (3): Notation (3): capitalize defined term.  

"..channel calibrations . .. "'. .. CHANNEL Editorial change to update 
National Bureau of CALIBRATIONS ... reference to standard.  
Standards ... with NBS National Institute of 
traceable ... with NBS are Standards and 
acceptable." Technology (NIST) ... with 

NIST traceable ... with 
_____ __ _ _____ ____ _____ ____ NIST are acceptable." _ _ _ _ _ _ _ _ _ _ _ _
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TABLE OF PROPOSED CHANGES

[ITEM # CURRENT DOCUMENT PROPOSED DOCUMENT JUSTIFICATION FOR [SECTION/ [SECTIONIWORDING fCHANGE(S) I I WORDINGLLI 

1.029 RETS 2.2, Specification: REC 2.2, Control: Change to reference 
"The radioactive ... "in accordance with applicable new Technical 
Specification 2.4.1 .. " Appendix A Technical Specification section 

Specification 6.8.4. a. 1, consistent with NUREG
the radioactive ... Control 1301.  
2.4.1 ..  

Editorial change to update 
reference to 

____ ___ ____ ___ ____ ___ ____ __ ____ ___ ____ ___ ____ __ specification." 

1.030 RETS 2.2, Applicability: REC 2.2, Applicability: Editorial change 
"Applies to the operating "As shown in Table 2.2-1 ." eliminating unnecessary 
status of the radioactive wording.  
gaseous effluent 
monitoring instrumentation 

_______ as shown in Table 2.2-1." _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

1.031 RETS 2.2, Specification A: REC 2.2, Action A: Editorial change updating 
"..Specification, without "..Control, immediately reference to "specification" 

delay ... " .. and editorial change 
consistent with NUREG
1301.  

1.032 RETS 2.2, Specification B: REC 2.2, Action B: The frequency of the 
"..Semiannual "'... Annual Radioactive Radioactive Effluent 

Radioactive Effluent Effluent Release Report, Release Report is being 
Release Report why ... " pursuant to Reporting changed from 

Requirement 5.1, why ... " semiannually to annually in 
accordance with 10 CFR 
50.36a. Also, reference is 
made to the new ODCM 
REC section that will 
contain the reporting 

_______ ___________________requirement details.  

1.033 Not Applicable REC 2.2, Action C: Additional action statement 
"Report all deviations in consistent with NUIREG
the Annual Radioactive 1301.  

_______ ___________________EffluentReleaseReport." ____________
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TABLE OF PROPOSED CHANGES

ITEM # [CURRENT DOCUMENT PROPOSED DOCUMENT JUSTIFICATION FOR ] ____[SECTION/ SECTIONIWORDING CHANGE(S) 

1.034 RETS Table 2.2-1, Items REC Table 2.2-1, Items Editorial changes to 
1a, 3a, 4a, 5a: 1Ia, 2a, 3a, 4a: identify referenced 
1a. "..Alarm" 1Ia. "... Alarm radiation monitors by 
3a. "..Monitor" (R-20)" number. Also, the table 
4a. "..Monitor" 2a. "... Monitor (R-1 5)" item numbers are being 

3a. "... Monitor (R-14, R- changed to reflect the 
5a. "..Monitor ... " 27, R-46 and R-59)" relocation of most of the 

4a. "... Monitor table to the ODCM REC 
(R-1 2) ... " with the exception of 

RETS Table 2.2-1 Items 
____ ___ ___ ____ ___ ____ ___2a & 2b.  

1.035 RETS Table 2.2-1, Table REC Table 2.2-1, Table Editorial change to 
Notation *: Notation *: capitalize defined term.  

______ operable ... " "..OPERABLE." 

1.036 RETS Table 2.2-1, Table REC Table 2.2-1, Table Editorial change to update 
Notation, Action 6: Notation, Action 6: referenced Technical 

with 2.4.6." "..with Appendix B Specification section.  
Technical Specification 

____ ____ ____ ____ ___ 1.3.2."1 

1.037 RETS Table 2.2-1, Table REC Table 2.2-1, Table Editorial change reflecting 
Notation, Actions 11 and Notation, Actions 10 and renumbering of action 
12 11statements due to 

relocation of current action 
__________________ ___________________ statement 11 to 00CM.  

1.038 RETS Table 3.2-1, Items REC Table 3.2-1, Items Editorial change reflecting 
1a, 3a, 4a, 5a, Functional 1la, 2a, 3a, 4a, Functional "renumbering" of footnotes 
Test Column: Test Column: due to relocation of most 
1a. IIQ(1)***Il 1Ia. I"Q(1)**" ~ of the table to the ODOM 
3a. IIQ(1)***Ig 2a. "~Q(1)**" with the exception of 
4a. IIQ(1)***I 3a. "~Q(1)**" ~ RETS Table 3.2-1 Items 
5a. IIQ(1)***Il 4a. "IQ(1)**"I 2a & 2b.  

"**Will not include "** Will not include 
operation of automatic operation of automatic 

________ control functions." control of functions."______________
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TABLE OF PROPOSED CHANGES

[ITEM # CURRENT DOCUMENT PROPOSED DOCUMENT JUSTIFICATION FOR ISECTION/ SECTION/WORDING CHANGE(S) [__ [WORDING _ _ _ _ _ _ 

1.039 RETS Table 3.2-1, Item REC Table 3.2-1, Item 4a: Editorial change to identify 
5a: 4a. "... Monitor referenced radiation 
5a. "... Monitor -(R-12) Providing ... " monitor by number.  
Providing...  

1.040 RETS Table 3.2-1, Table REC Table 3.2-1, Table Editorial change to 
Notation (2): Notation (2): capitalize defined term.  
''... channel calibrations . .. "'. .. CHANNEL Editorial change to update 
National Bureau of CALIBRATIONS ... reference to standard.  
Standards or ... with NBS National Institute of 
traceable ... with NBS are Standards and 

Technology (N 1ST) or..  
with NIST traceable..  

______ ____ _____ _____ _____ withNIST are..."_ __ _ __ _ __ _ 

1.041 RETS 2.3.1, Specification REC 2.3.1, Control: Change to reference 
A: "In accordance with applicable new Technical 
"The concentration .. " Appendix A Technical Specification section 

Specifications 6.8.4.a.2 consistent with NUREG
and 6.8.4.a.3, the 1301.  
concentration ..  

1.042 RETS 2.3.1, Specification REC 2.3.1, Control: Changes consistent with 
A: "... shall be limited to 10 the draft Part 20 GL and 

"..shall be limited to the times the concentration the Authority's position 
concentrations specified in values specified in regarding level of effluent 
10 CFR 20.106(a) for Appendix B, Table 2, control as stated in 
radionuclides other than Column 2 to 10 CFR Reference 6.  
dissolved or entrained 20.1001 - 20.2402 for 
noble gases as calculated radionuclides other than 
under 10 CFR dissolved or entrained 

____ ___ 20.106(a) ...... noble gases ....".._ __ _ _ _ __ _ _ _ 

1.043 RETS 2.3.1, Applicability: REC 2.3.1, Applicability: Editorial change 
"Applies at all times to the "At all times." eliminating unnecessary 
concentration of wording.  
radioactive material 
released in liquid 

_________ effluents." _____________ _____________
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1.044 RETS 2.3.1, Specification REC 2.3.1, Action: Editorial changes reflecting 
B: "... the above limits, relocation of limits to 

"..these limits, without immediately ... " another subsection of 
delay...". Control 2.3.1, and editorial 

change consistent with 
____ __ _ ___ ____ ____ ___NUREG-1 301.  

1.045 RETS 3.3.1, Specification REC 3.3.1, Surveillance Editorial change to Table 
A: Requirement A: number to identify that 

Table 3.3-1 ." "..Table 3.3.1-1 ." Table belongs with new 
____ ____ ___ ____ ___REC section 3.3.1.  

1.046 RETS 3.3.1, Specification REC 3.3.1, Surveillance Editorial change to update 
B: Requirement B: reference to 

"..Specification. . ." "'. .. Control. .." ''specification.'' 

1.047 RETS Table 3.3-1 REC Table 3.3.1-1 Editorial change to Table 
number to identify that 
Table belongs with new 

____ ___ ___ ___ ___ _ __ ___ ___ ___ ___ ___ REC section 3.3.1.  

1.048 RETS Table 3.3-1, Table REC Table '3.3.1-1, Table Editorial change to update 
Notation a: Notation a: reference to 

specifications . . ."''. Controls. . ." ''specification."~ 

1.049 RETS Table 3.3-1, Table REC Table 3.3.1-1, Table Editorial change to update 
Notation c: Notation c: reference to 

"..specification ... in the "... Control ... in the "ispecification." 
Semiannual Radioactive Annual Radioactive Additionally, the frequency 
Effluent Release Report Effluent Release Report of the Radioactive Effluent 
pursuant to Specification pursuant to Reporting Release Report is being 
5.3.3. 1." Requirement 5.1." changed from 

semiannually to annually in 
accordance with 10 CFR 
50.36a. Also, reference is 
made to the new ODCM 
REC section which will 
contain all of the reporting 

___ ___ __ ___ ___ __ ___ ___ __ ___ __ ___ ___ ___ ___ rquirement details. -
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1.050 RETS 2.3.2, Specification REC 2.3.2, Control: Change to reference 
A: "In accordance with applicable new Technical 
"The dose ... " Appendix A Technical Specification section 

Specifications 6.8.4.a.4 consistent with NUREG
______ _________________and 6.8.4.a.5, the dose .. " 1301.  

1.051 RETS 2.3.2, Applicability: REC 2.3.2, Applicability: Editorial change 
"Applies at all times to the "At all times." eliminating unnecessary 
dose from radioactive wording.  
material released in liquid 

________ effluents."______________ ____ _________ 

1.052 RETS 2.3.2, Specification REC 2.3.2, Action: Editorial change to 
B: "... pursuant to Appendix reference proposed 

"..pursuant to A Technical Specification revised technical 
Specification 5.3.2 .. "6.9.2 ..... specificatio n section.  

1.053 RETS 2.3.3, Specification REC 2.3.3, Control: Change to reference 
A: "In accordance with applicable new Technical 
"The liquid ... " Appendix A Technical Specification section 

Specification 6.8.4.a.6, consistent with NUREG
the liquid ... " 1301.  

1.054 RETS 2.3.3, Applicability: REC 2.3.3, Applicability: Editorial change 
"Applies at all times to the "At all times." eliminating unnecessary 
operation of the liquid wording.  
radwaste treatment 

________ system."______ ________ 

1.055 RETS 2.3.3, Specification REC 2.3.3, Action: Editorial change to 
B: ". .. days, pursuant to reference proposed 

"..days pursuant to Appendix A Technical revised technical 
Specification 5.3.2 a .. " Specification 6.9.2, a .. " specification section and 

editorial changes involving 
____ ___ __ ___ ___ ___ ___ ____ _ _ ___ ___ ___ ___ ___ ___ punctuation.  

1.056 RETS 3.3.3: REC 3.3.3: Change consistent with 
"..in the ODCM." "... in the ODCMV when the NUREG-1301.  

liquid radwaste treatment 
systems are not being 

_______ _ ____ ______ ______ ______ fully utilized." _ _ _ _ _ _ _ _ _ _ _ _ _
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_ ~WORDING__ ___ 

1.057 RETS 2.4.1, Specification REC 2.4.1, Controls: Change to reference 
A: "In accordance with applicable new Technical 
"The dose ... " Appendix A Technical Specification section 

Specifications 6.8.4.a.3 consistent with NUREG
_______ __________________ and 6.8.4.a.7, the dose .. " 1301.  

1.058 RETS 2.4. 1, REC 2.4.1, Controls 1 and Editorial change to clarify 
Specifications A. 1 and A. 2: entity being measured.  
2: "... equal to a dose rate of 

"..equal to 500 mrems/yr 500 mrems/yr ... equal to 
..equal to 3000 mrems/yr a dose rate of 3000 
..equal to 1500 mrems/yr mrems/yr ... equal to a, 

~1 dose rate of 1500 
mrems/yr." 

1.059 RETS 2.4.1, Applicability: REC 2.4.1, Applicability: Editorial change 

"Applies at all times to the "At all times." eliminating unnecessary 
radioactive materials 
released in gaseous 
effluents."_________ _____ 

1.060 RETS 2.4.1, Specification REC 2.4.1, Action: Editorial change consistent 
B: "V... immediately ... " with NUREG-1 301.  

"..without delay...  

1.061 RETS 3.4.1, Specification REC 3.4.1, Surveillance Editorial change to identify 
B: Requirement B: that Table belongs with 
"... Table 3.4-1." "... Table 3.4.1-1." new REC section 3.4. 1.  

1.062 RETS Table 3.4-1 REC Table 3.4. 1-1 Editorial change to Table 
number to identify that 
Table belongs with new 

____ ___ ___ ___ ___ _ __ ___ ___ ___ ___ ___ REC section 3.4.1.  

103 RETS Table 3.4-1, Table REC Table 3.4.1-1, Table Editorial change to update 
Notation a: Notation a: reference to 

____________...___ specifications. .. '' "'. .. Controls. .. " '' 'specifications.''
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1.064 RETS Table 3.4-1, Table REC Table 3.4.1-1, Table Editorial change to update 
Notation b: Notation b: reference to 

specification ... "... Control ... Annual "specification." 
Semiannual Radioactive Radioactive Effluent Additionally, the frequency 
Effluent Release Report Release Report pursuant of the Radioactive Effluent 
pursuant to Specification to Reporting Requirement Release Report is being 
5.3.3. 1." .. changed from 

semiannually to annually in 
accordance with 10 CFR 
50.36a. Also, reference is 
made to the new ODCMV 
REC section which will 
contain the reporting 

____________________ requirement details.  

1.065 RETS Table 3.4-1, Table, REC Table 3.4. 1-1, Table Editorial change 
Notation d: Notation d: transposing words.  

in is use.''". is in use.'' 

1.066 RETS Table 3.4-1, Table REC Table 3.4.1-1, Table Editorial change to update 
Notation f: Notation f: reference to 

________ Specification ... " "..Controls ... " "ispecifications." 

1.067 RETS 2.4.2, Specification REC 2.4.2, Controls: Change to reference 
A: "in accordance with applicable new Technical 
"The air ... " Appendix A Technical Specification section 

Specifications 6.8.4.a.5 consistent with NUREG
___ ___ ___ ___ ___ ___ ___ __ and 6.8.4.a.8, the air ... " 1301.  

1.068 RETS 2.4.2, Applicability: REC 2.4.2, Applicability: Editorial change 
"Applies at all times to air "At all times." eliminating unnecessary 
dose due to noble gases wording. Consistent with 
released in gaseous NUREG-1 301.  
effluents." 

1.069 RETS 2.4.2, Specification REC 2.4.2, Action: Editorial change to 
B: "... Appendix A Technical reference renumbered TS 

Specification 5.3.2 ... Specification 6.9.2 ... " section.
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SECTION!/ SECTIONIWORDING ICHANGE(S) 

_ ~WORDING __ 

1.070 RETS 2.4.3, Specification REC 2.4.3, Controls: Change to reference 
A: "In accordance with applicable new Technical 
"The dose ... " Appendix A Technical Specification section 

Specifications 6.8.4.a.5 consistent with NUREG
____ __ ____ ___ ____ ___ ___ and 6.8.4.a.9, the dose .. " 1301.  

1.071 RETS 2.4.3, Applicability: REC 2.4.3, Applicability: Editorial change 
"Applies at all times to the "At all times." eliminating unnecessary 
dose due to iodine-131, wording. Consistent with 
tritium and all NUREG-1 301.  
radionuclides in 
particulate form with half
lives greater than 8 days 
in gaseous effluents." 

1.072 RETS 2.4.3, Specification REC 2.4.3, Action: Editorial changes 
B: "... release of iodine-i 31, correcting punctuation and 

"..release of iodine-131, tritium, and ... effluents reference to applicable 
tritium and ... effluents, exceeding ... Appendix A technical specification 
exceeding ... to Technical Specification section.  
Specification 5.3.2 a 6.9.2, a Special." 
Special ... __ _ __ _ __ _ __ _ 

1.073 RETS 2.4.4, Specification REC 2.4.4, Control: Change to reference 
A: "In accordance with applicable new Technical 
"The appropriate .. "Appendix A Technical Specification section 

Specification 6.8.4.a.6, consistent with NUREG
______ __________________ the appropriate ... " 1301.  

1.074 RETS 2.4.4, Specification REC 2.4.4, Control: Editorial change clarifying 
A: ". .. to any organ of a whose organ and 

"..to any organ in a 31 MEMBER OF THE consistent with NUREG
day period." PUBLIC in a 31 day 1301.  

_____ ____ ____ ____ ____ period." _ _ _ _ _ _ _ _ _ _ _ _ _ 

1.075 RETS 2.4.4, Applicability: REC 2.4.4, Applicability: Editorial change 
"Applies at all times to the "At all times." eliminating unnecessary 
operation of the gaseous wording. Consistent with 
radwaste treatment NUREG-1 301.  

________ system."______ ________
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_ _ WORDING ___ ___ 

1.076 RETS 2.4.4, Specification REC 2.4.4, Action: Editorial change to 
B: '..Appendix A Technical reference applicable 

"..Specification 5.3.2 a Specification 6.9.2, a technical specification 
Special . .. " ISpecial..." section.  

1.077 RETS 3.4.4, Specification: REC 3.4.4: Change consistent with 
"..ODCM." "... 00CM when the NUREG-1 301.  

GASEOUS RADWASTE 
TREATMENT SYSTEMS 
are not being fully 

_________ ~~~~utilized." _ _ _ _ _ _ _ _ _ _ _ _ _ 

1.078 RETS 2.5, Solid REC 2.5/3.5, Solid The solid radioactive 
Radioactive Waste, Entire Radioactive Waste, waste 
Section Controls and Surveillance specifications/controls are 

Requirements: being relocated to the 
RETS 3.5, Solid "These sections are PCP. Referral to the PCP 
Radioactive Waste contained in the PCP." is being made in the 
Surveillance 00CM REC to facilitate 
Requirements, Entire discovery and to maintain 
Section the numbering scheme of 

the REC sections close to, 
if not exactly the same, as 
the RETS sections which 

____ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ they are coming from.  

1.079 RETS 2.6, Specification A: REC 2.6, Control: Change to reference 
"Limit ... to radiation .. " "in accordance with applicable new Technical 

Appendix A Technical Specification section 
Specification 6.8.4.a. 10, consistent with NUREG
limit ... to direct radiation 1301.  

Change clarifying radiation 
type consistent with 

____ ___ ___ ___ _ __ ___ ___ ___ ___ NUREG-1301.
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WORDING 

1.080 RETS 2.6, Applicability: REC 2.6, Applicability: Editorial change 
"Applies at all times to the "At all times." eliminating unnecessary 
annual dose or dose wording. Consistent with 
commitment from NUREG-1301.  
releases of radioactivity 
and to radiation from 
uranium fuel cycle 
sources." 

1.081 RETS 2.6, Specification B: REC 2.6, Action A: Editorial changes updating 
"..Specification 2.3.2.A ... "... Control 2.3.2.A ... reference to 

made including ... tanks to made, including ... tanks, "ospecification," inserting 
..limits identified in the to ... limits have been commas and deleting 

Objective of Specification exceeded." reference to deleted 
______2.6 have been exceeded." section.  

1.082 RETS 2.6, Specification REC 2.6, Action B: Editorial change inserting 
C: "..case, in lieu ... comma and updating 

"..case in-lieu . .. Appendix A Technical reference to Technical 
Specification 5.3.2 .. " Specification 6.9.2 .. "Specification section.  

1.083 RETS 2.6, Specification REC 2.6, Action B: Editorial changes inserting 
C: "... Report, as defined in comma and updating 

"..Report as defined in 10 CFR Part 20.2203(a)(4 reference to 10 CFR 20.  
10 CFR Part 20.405c ... " )___________ 

1.084 RETS 2.6, Specification REC 2.6, Action B: Additional requirement 
C: "..involved, and the ... " consistent with NUIREG

involved, or the,..." 1301. This clause has 
been interpreted as ''and'' 

_______ ____________________rather than "or" in the past.  

1.085 RETS 2.6, Specification REC 2.6, Action B: Additional constraint which 
C: "... report within 30 days is clarifies "timely" and is 

report is considered ''considered ... 'consistent with the time 
frame allowed for other 
Special Reports 
referenced in the ODCM.
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1.086 RETS 3.6, Specification A: REC 3.6, Surveillance Editorial change updating 
Specification 3.3.2 ... " Requirement A: reference to 

"..Surveillance "specifications." 
_______ __________________ Requirements 3.3.2 

1.087 RETS 3.6, Specification B: REC 3.6, Surveillance Editorial change updating 
Specification 2.. Requirement B: reference to 

"... Control 2.6." "1specification." 

1.088 Not Applicable REC 2.7, Control: Addition of Control 
"in accordance with statement consistent with 
Appendix A Technical NUREG-1 301.  
Specification 6.8.4. b. 1, 
the Radiological 
Environmental Monitoring 
Program shall be 
conducted as specified in 
Table 2.7-1." 

1.089 RETS 2.7, Applicability: REC 2.7, Applicability: Editorial change 
"Applies at all times to the "At all times." eliminating unnecessary 
performance of the wording. Consistent with 
radiological environmental NUREG-1301.  

___________________ on t rng p og a .'itoring____________________program ."______________________ 

1.090 RETS 2.7, Specification A: REC 2.7, Action A: Editorial change to 
"..Specification 5.3.3.2 "... Reporting reference new applicable 

.. fRequirement 5.2 .. "REC section.  

1.091 RETS 2.7, Specification B: REC 2.7, Action B: Editorial changes deleting 
"..submit, to ... "..submit to ... Appendix comma, updating 

Specification 5.3.2 ... A Technical Specification reference to Technical 
Specifications 2.3.2 ... 6.9.2 ... Controls 2.3.2 ... Specification section, and 
Specifications 2.3.2 .. " Controls 2.3.2 .. "updating references to 

_____ ___________I_ _____________ "specifications."
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1.092 RETS 2.7, Specification REC 2.7, Action C: Editorial change to 
C: "... Reporting reference new applicable 

"..Specification 5.3.3.1 ... Requirement 5.1 ... section, and change to 
Semiannual Radioactive Annual Radioactive ... " frequency of the 

Radioactive Effluent 
Release Report in 
accordance with 10 CFR 

____ ___ ____ ___ ____ ____ ___50.36a.  

1.093 RETS, 3rd page of Table REC, 3rd page of Table Editorial change to add 
2.7-1, 2nd Column: 2.7-1, 2nd Column: inadvertently missing 

"..Locations" "... Locations""' notation letter "a".  

1.094 RETS Table 2.7-1, Item REC Table 2.7-1, Item 4a, Editorial changes making 
4a, 2nd Column: 2nd Column: grammatical corrections.  

"..3 location ... where "... 3 locations ... where 
dose are .. doses are 

1.095 RETS Table 2.7-1, Item REC Table 2.7-1, Item 4a, Editorial correction adding 
4a, 3rd Column: 3rd Column: semi-colon.  

i..pasture monthly ... '..pasture; monthly..  

1.096 RETS Table 2.7-1, Item REC Table 2.7-1, Item 4b, Editorial correction adding 
4b, 2nd Column: 2nd Column: "" 

.. and or recreationally ". and/or recreationally 

1.097 RETS Table 2.7-1, Table REC Table 2.7-1, Table Editorial changes to 
Notation a: Notation a: reference new applicable 

"..Specification 5.3.3.2 ... "1... Reporting sections and changing 
Specification 5.3.3.1 ... Requirement 5.2 ... frequency of the 
Semiannual Radioactive Reporting Requirement Radioactive Effluent 

5.1 ... Annual Radioactive Release Report from 
*1l semiannually to annually in 

accordance with 10 CFR 
50.36a.  

1.098 RETS Table 3.7-1, Table REC Table 3.7-1, Table Editorial change 
Notation a: Notation a: referencing the new 

Seiiation 5.3.2.2." "... Reporting applicable section.  
______ Specific________ Requirement_5.2." 

__________1___
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1.099 RETS Table 3.7-1, Table REC Table 3.7-1, Table Editorial changes updating 
Notation c: Notation c: reference to "specification" 

"..specifications ... "... Controls ... Reporting and applicable section.  
Specification 5.3.2.2." Requirement 5.2.".  

1.101 RETS 2.8, Specification A: REC 2.8, Control: Change to reference 
"Conduct ... "In accordance with applicable new Technical 
Specifications .. "Appendix A Technical Specification section 

Specification 6.8.4.b.2, consistent with NUREG
conduct ... The Controls 1301, and editorial change 

to update reference to 
_____________________ specification." 

1. 102' RETS 2.8, Applicability: REC 2.8, Applicability: Editorial change 
"Applies at all times to the "At all times." eliminating unnecessary 
land use census, which wording. Consistent with 
identifies the nearest milk NUREG-1 301.  
animal, the nearest 
residence and the nearest 
garden."__________ ___ 

1.103 RETS 2.8, Specification B: REC 2.8, Action A: Editorial changes updating 
"..Specification 3.4.3 ... "... Control 3.4.3 ... Annual reference to 

Semiannual Radioactive Radioactive Effluent ."specification," revising the 
Effluent Release Report, Release Report, pursuant frequency of the 
pursuant to Specification to Reporting Requirement Radioactive Effluent 
5.3.3. 1." 5.1."1 Release Report from 

semiannually to annually in 
accordance with 10 CFR 
50.36a, and referencing 

_______ ___________________the new applicable section.  

1.104 RETS 2.8, Specification REC 2.8, Action B: Editorial changes updating 
C: "... Control 2.7 ... reference to 

"..Specification 2.7 ... Radiological "ospecification," capitalizing 
radiological environmental Environmental Monitoring name of program, revising 
monitoring program ... Program ... Reporting the frequency of the 
Specification 5.3.3.1. Requirement 5.1, identify Radioactive Effluent 
Identify ... Semiannual ... " ... Annual ... " Release Report, and 

referencing the new 
____ ___ ___ ____ ___ ___ ___ ___ ___ ___ ____ ___ ___ ___ applicable section.
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1.105 RETS 3.8, Specification: REC 3.8, Surveillance Editorial change to add 
"..survey, or by ... shall Requirements: "1aerial survey" to match 

bs ... Specification "1... survey, aerial survey with basis words. This is 
5.3.3.2." or by ... shall be ... also consistent with 

Reporting Requirement NUREG-1 301. Other 
5.2." editorial changes to correct 

typographical error ("bs") 
and to reference new 

____________________ applicable section.  

1.106 RETS 2.9, Specification A: REC 2.9, Control: Change to reference 
"Perform .. ""In accordance with applicable new Technical 

Appendix A Technical Specification section 
Specification 6.8.4. b.3, consistent with NUREG
perform." 1301.  

1.107 RETS 2.9, Applicability: REC 2.9, Applicability: Editorial change 
"Applies to the "At all times." eliminating unnecessary 
performance of the wording. Consistent with 
environmental NUREG-1 301.  
Interlaboratory 
Comparison Program."_____________ 

1.108 RETS 2.9, Specification B: REC 2.9, Action: Editorial change 
Specification 5.3.3.2." "... Reporting referencing the new 

Requirement 5.2." applicable section.  

1.109 RETS 3.9, Specification: REC 3.9, Surveillance Editorial change 
"..Specification 5.3.3.2." Requirements: referencing the new 

"..Reporting applicable section.  
_____ __ _ ____ _____ ____ ____ Requirement_5.2." _ _ _ _ _ _ _ _ _ _ _
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1.110 RETS 4.0, Bases for REC 4.0, Bases for Changes consistent with 
Radioactive Liquid Radioactive Liquid the draft Part 20 GL and 
Effluent Monitoring Effluent Monitoring the Authority's position 
Instrumentation: Instrumentation: regarding level of effluent 

..exceeding the limits of .. exceeding 10 times control as stated in 
10 CER Part 20." the EFFLUENT Reference 6.  

CONCENTRATION 
values specified in 
Appendix B, Table 2, 
Column 2 to 10 CFR Parts 

_____ _ ___ _____ _____ _____ 20.1001 - 20.2402."_ _ _ _ _ _ _ _ _ _ _ 

1.111 RETS 4.0, Bases for REC 4.0, Bases for Editorial change to delete 
Radioactive Gaseous Radioactive Gaseous duplicate wording.  
Effluent Monitoring Effluent Monitoring 
Instrumentation: Instrumentation: 
"... the releases of "... the releases of 
radioactive materials in radioactive materials in 
gaseous effluents during gaseous effluents during 
actual or potential actual or potential 
releases of radioactive releases of radioactive 
materials in gaseous materials in gaseous 
effluents during actual or effluents." 
potential releases of 

________gaseous effluents."_____________
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1,112 RETS 4.0, Bases for REC 4.0, Bases for Editorial change to delete 
Radioactive Gaseous Radioactive Gaseous non-applicable text.  
Effluent Monitoring Effluent Monitoring Explosive gas mixture 
Instrumentation: Instrumentation: monitoring instrumentation 

"..exceeding the limits of "... exceeding the limits of specifications will remain 
10 CFR Part 20. This 10 CER Parts 20. The in Appendix B while 
instrumentation also OPERABILITY ... " gaseous effluent 
includes provisions for monitoring instrumentation 
monitoring (and requirements will be 
controlling) the relocated to the ODCM 
concentrations of REC.  
potentially explosive gas 
mixtures in the waste gas 
holdup system. The 

_______ OPERABILITY . .. "I_ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _
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RETS 4.0, Bases for 
Liquid Effluents 
Concentration: 
"These specifications are 

..materials, released..  
than the concentration 
levels specified in 10 CFR 
Part 20, Appendix B, 
Table 11, Column 2..  
additional assurance..  
(2) the limits of 10 CFR 
Part 20.106(e) to the 
population ... controlling 
radioisotope and its MVPC 

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

This specification applies 
to the release of liquid 
effluents from all reactors 
at the site.'"

1.113 Editorial changes include 
substituting "control" for 
"specification(s)" and 
correcting punctuation.  

Other changes are 
consistent with the draft 
Part 20 GL and the 
Authority's position 
regarding level of effluent 
control as stated in 
Reference 6.

[ITEM # fCURRENT DOCUMENT PROPOSED DOCUMENT JUSTIFICATION FOR [SECTION/ SECTION/WORDING CHANGE(S)

REC 4.0, Bases for Liquid 
Effluents Concentration: 
"This control is..  
materials released ... than 
10 times the EFFLUENT 
CONCENTRATI ON 
values specified in 
Appendix B, Table 2, 
Column 2 to 10 CFR Parts 
20.1001 -20.2402. This 
control provides 
operational flexibility for 
releasing liquid effluents 
in concentrations to follow 
the Section ILA and ILC 
design objectives of 
Appendix I to 10 CFR Part 
50 ... reasonable 
assurance ... (2) the 
restrictions authorized by 
10 CFR Part 20.1301 (e) 
..controlling radionuclide 

and its EFFLUENT 
CONCENTRATION in air 

..water. This control 
does not affect the 
requirement to comply 
with the annual limitations 
of 10 CFR 20.1301 (a).  

This control applies to the 
release of radioactive 
materials in liquid 
effluents from all units at 
the site.
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_ ~WORDING__ ___ 

1.113 The required detection 
con't capabilities for radioactive 

materials in liquid waste 
samples are tabulated in 
terms of the lower limits of 
detection (LLDs).  
Detailed discussion of the 
LLD and other detection 
limits can be found in 
Currie, L.A., 'Lower Limit 
of Detection: Definition 
and Elaboration of a 
Proposed Position for 
Radiological Effluent and 
Environmental 
Measurements,' 
NUREG/CR-4007 
(September 1984), and in 
the HASL Procedures 
Manual, HASL-300 

_____ ____ ____ ____ ____ (revised annually)." _____________ 

1.114 RETS 4.0, Bases for Dose REC 4.0, Bases for Dose Editorial changes updating 
from Liquid Effluents: from Liquid Effluents: references to 
"These specifications are "This Control is ... The "ospecifications." 
..The Limiting Condition Control statement 

for Operation implements implements ... This 
..This specification Control applies 

applies ... _ _ __ _ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _ _ 

1.115 RETS 4.0, Bases for REC 4.0, Bases for Liquid Editorial changes updating 
Liquid Radwaste Radwaste Treatment references to 
Treatment System: System: "specifications." 

"..This specification "'. .. This Control 
implements ... This implements ... This 

________specification applies .. " Control applies ... "___________ 

1 .116 RETS 4.0, Bases for REC 4.0, Bases for This bases section was 
Gaseous Effluents Dose Gaseous Effluents Dose extensively revised to be 
Rate Rate consistent with the draft 

____ _ _ ____ ___ ____ __ ____ ___ ____ ___ Part 20 GL.
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1.117 RETS 4.0, Bases for Dose REC 4.0, Bases for Dose Editorial changes updating 
from Noble Gases: from Noble Gases: references to 
"These specifications are "This Control is ... The "specifications." 
..The Limiting Condition Control statements 

for Operation implements implement ... This Control 
..These specification applies." 

apply..."_ _ __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ 

1.118 RETS 4.0, Bases for Dose REC 4.0, Bases for Dose Editorial changes updating 
From Iodine-i 31, Tritium, From Iodine-131, Tritium, references to 
and Radionuclides in and Radionuclides in "specifications" and 
Particulate Form: Particulate Form: correction to section 
"These specifications are "This Control is ... The reference of Appendix 1.  
..The Limiting Conditions Controls are ... The Action The changes are 

for Operation are ... The statements ... Section lll.A consistent with NUREG
limiting condition for ... rate Controls for ... This 1301.  
operation statements ... Control applies ..  

Section ILA ... rate 
specifications for ... This 
specification applies _____________ 

1.119 RETS 4.0, Bases for REC 4.0, Bases for Editorial changes moving 
Gaseous Radwaste Gaseous Radwaste period within closing 
Treatment System: Treatment System: quotation mark, updating 

specification implements Control implements ... "specifications," and 
..part 50.36a ... These Part 50.36a ... This capitalizing "part." 

_______ specifications apply ... " I Control applies ... "_________11__
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1.120 RETS 4.0, Bases for Total REC 4.0, Bases for Total Editorial changes updating 
Dose: Dose: references to 
"This specification ... 10 "This Control ... 10 CFR "specifications" and 
CFR 20 by 46 FR 18525. Part 20.1301(d). The applicable sections of 10 
The Specification ... from Control ... due to releases CFR Part 20. Added time 
plant generated of radioactivity and to frame in which to submit 
radioactive effluents and radiation from uranium special report. The 30 
direct radiation ... the fuel cycle sources ... days is consistent with the 
Special Report with ... 10 submittal of the Special time to submit various 
CFR Part 20.405c ... 10 Report within 30 days with other special reports 
CFR Part 20 ... ... 10 CFR Part required and specified in 
Specifications 2.3.1 ... fuel 20.2203(a)(4) ... 10 CFR other sections of the 
cycle." Parts 20.1001 - 20.2402 proposed ODCM. Other 

..Controls 2.3.1 ... fuel wording changes and 
cycle, additional paragraph are 

consistent with the draft 
Demonstration of Part 20 GL.  
compliance with the limits 
of 40 CFR Part 190 or 
with the design objectives 
of Appendix I to 10 CFR 
Part 50 will be considered 
to demonstrate 
compliance with the 0.1 
rem limit of 10 CFR Part 

____ ____ ___ ____ ___ 20.1301." 

1.121 RETS 4.0, Bases for REC 4.0, Bases for Editorial changes to 
Radiological Radiological capitalize program names, 
Environmental Monitoring Environmental Monitoring update reference to 
Program: Program: "specifications," and 
"The radiological "The Radiological correct typographical error.  
environmental monitoring Environmental Monitoring 
program ... these Program ... this Control 
specifications provide ... provides ... of Appendix I 
or Appendix I ... ... Radiological Effluent 
radiological effluent Monitoring Program ..  

________ monitoring program ... "_ _ _ __ _ __ _ _ I_ _ _ _ _ __ _ _ _ _ _



50-286 
IPN-98-01 8 
Attachment Ill 
Page 30 of 73

TABLE OF PROPOSED CHANGES

ITEM # CURRENT DOCUMENT PROPOSED DOCUMENT JUSTIFICATION FOR 
SECTION/ ISECTION/WORDING CHANGE(S) 
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1.122 RETS 4.0, Bases for Land REC 4.0, Bases for Land. Editorial changes to 
Use Census: Use Census: capitalize program name 
"These specification are ... "This Control is ... and update reference to 
radiological environmental Radiological "'specifications." 
monitoring program .. " Environmental Monitoring 

___ ___ __ ___ __ ___ ___ ___ __ Program ..  

1.123 R ETS 5.3.2. 1, REC 5.1, Annual Editorial change relocating 
Semiannual Radioactive Radioactive Effluent text from * footnote at the 
Effluent Release Report*: Release Report: bottom of page to the end 
"Routine Radioactive ... "A Radioactive ... Report of the first paragraph.  
Reports ... previous 6 ... previous year shall be 
months of operation shall submitted prior to May 1 Change to the frequency 
be submitted within 60 of each year. A single and due date of the 
days after January 1 and submittal may be made Radioactive Effluent 
July 1 of each year. The for a multiple unit station. Release Report in 
period of the first report The submittal should accordance with 10 CFR 
shall begin with the date combine those sectiolis 50.36a. The frequency of 
of initial criticality..., that are common to all the report is also reflected 

units at the station; in the new section title.  
*A single submittal may however, for units with 

be made for a multiple separate radwaste 
unit station. The submittal systems, the submittal 
should combine those shall specify the releases 
sections that are common of radioactive material 
to all units at the station; from each unit ....".  
however, for units with 
separate radwaste 
systems, the submittal 
shall specify the releases 
of radioactive material 

________ from each unit...."______________ _ _ _ _ _ _ _ _ _ _ _ _ _
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1.124 RETS 5.3.2.1, REC 5.1, Annual Editorial changes including 
Semiannual Radioactive Radioactive Effluent correcting title of 
Effluent Release Report: Release Report: Regulatory Guide 1.21, 

"..The Radioactive "'... The Annual reformatting narrative text 
Effluent Release Reports Radioactive Effluent to use bulleted 
shall include a summary Release Report shall paragraphs, referencing 
of ... 1.21, 'Measuring include the following REC rather than RETS, 
Evaluating ... Plant,' ... information: and some rewording but 
thereof or as modified in with no change in context.  
the RETS.... The - A summary of ... 1.21, 
Radioactive Effluent 'Measuring, Evaluating..  
Release Reports shall Plants,' ... thereof or as 
include the following modified in the REC.  
information for each class 
of solid waste (as defined * For solid wastes, the 
by 10 CFR Part 6 1) following information for 
shipped offsite during the each class of solid waste 
report period ... This (as defined by 10 CFR 
information will be Part 61) shipped offsite 
presented in tabular form during the report period 
similar to that or Table 3 will be presented in 
of Reg. Guide 1.21 ....". tabular form similar to that 

of Table 3 of Reg. Guide 
__ __ _ _ __ __ __ _ __ __ _ 1. 21 ... " 1 _ __ _ __ __ _ __ _
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1.125 R ETS 5.3.2. 1, REC 5.1, Annual Editorial changes 
Semiannual Radioactive Radioactive Effluent reformatting narrative text 
Effluent Release Report: Release Report: to use bulleted 

"..The Radioactive paragraphs, and rewording 
Effluent Release Report to - An annual summary ... but with no change in 
be submitted within 60 stability. In lieu of context.  
days after January 1 of submission with the 
each year shall include an Radioactive Effluent 
annual summary ... Release Report, the 
stability."* ... licensee has the option of 
** In lieu of submission retaining this summary of 
with the first half year required meteorological 
Radioactive Effluent data on site in a file that 
Release Report, the shall be provided to the 
licensee has the option of NRC upon request." 
retaining this summary of 
required meteorological 
data on site in a file that 
shall be provided to the 

______ NRC."__ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _
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RETS 5.3.2.1, 
Semiannual Radioactive 
Effluent Release Report: 

"..This same report shall 
include an assessment of 
the radiation doses..  
calendar year. This same 
report shall also include 
an assessment of the 
radiation doses ... in these 
reports. 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. (For ORs: 
approximate and 
conservative approximate 
methods are acceptable.) 
The assessment of 
radiation doses shall be 
performed in accordance 
with the methodology and 
parameters in the 
OFFSITE DOSE 
CALCULATION MANUAL 
(ODCM) ....

REC 5.1, Annual 
Radioactive Effluent 
Release Report: 

*An assessment of the 
radiation doses..  
calendar year.  
- An assessment of the 
radiation doses ... in the 
report.  

Approximate and 
conservative approximate 
methods for determining 
the meteorological 
conditions shall be used 
for determining gaseous 
pathway doses. The 
assessment of radiation 
doses shall be performed 
in accordance with the 
methodology and 
parameters in the 
OFFSITE DOSE 
CALCULATION MANUAL 
(ODCM) ......

Editorial format changes 
and clarification of current 
requirements. The current 
Technical Specifications 
allow the use of 
"approximate and 
conservative approximate 
methods" (i.e., the use of 
annual average 
meteorological data rather 
than real time data).

FITEM # fCURRENT DOCUMENT PRPOE DOCUMENT JUSTIFICATION FOR [ SECION/ [ETOIODN -CHANGE(S)

1.126
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1.127 RETS 5.3.2. 1, REC 5.1, Annual Editorial format and 
Semiannual Radioactive Radioactive Effluent punctuation changes.  
Effluent Release Report: Release Report: 
..The Radioactive 

Effluent Release Report to *An assessment ... 3.6, 
be submitted 60 days including ... Part 190, 
after January 1 of each 'Environmental..  
year shall also include an Operation.'." 
assessment ... 3.6 
including ... Part 190, 
Environmental..  

________ Operation...." ____________ 

1.128 RETS 5.3.2. 1, REC 5.1, Annual Editorial format change.  
Semiannual Radioactive Radioactive Effluent 
Effluent Release Report: Release Report: 

"..The Radioactive 
Effluent Release Reports * A list and description..  
shall include a list and reporting period ....".  
description ... reporting 
period...."__ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ 

1.129 Not Applicable REC 5.1, Annual Additional reporting 
Radioactive Effluent requirements incorporated 
Release Report: in this overall section from 

... other ODCMV sections.  
*Pursuant to Controls 2.1 

and 2.2 ... time specified.  
* Pursuant to Controls 2.1 
and 2.2 ... Controls.  
* Pursuant to Control 2.7 
..new locations.  

- Pursuant to Table 3.3.1 -
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1.130 RETS 5.3.2. 1, REC 5.1, Annual Editorial format changes 
Semiannual Radioactive Radioactive Effluent and rewording.  
Effluent Release Report: Release Report: 
".. The Radioactive I 

Effluent Release Reports - Pursuant to Control 2.8, 
shall include any changes a listing of new location(s) 
made during the reporting for dose calculations 
period to the PROCESS and/or environmental 
CONTROL PROGRAM monitoring identified by 
(PCP) and to the the land use census.  
OFFSITE DOSE Include revised figure(s) 
CALCULATION MANUAL and table for the ODCM 
(ODCM) as well as a reflecting the new 
listing of new locations for location(s)....  
dose calculations and/or - Pursuant to Appendix B 
environmental monitoring Technical Specifications 
identified by the land use 4.5.2 and 4.6.2, any 
census pursuant to changes made during the 
Specification 2.8." reporting period to the 

PROCESS CONTROL 
PROGRAM (PCP) and to 
the OFESITE DOSE 
CALCULATION MANUAL 

________ ~~~~(ODCM), respectively." _____________ 

1.131 Not Applicable REC 5.1, Annual Additional reporting 
Radioactive Effluent requirements incorporated 
Release Report: in this overall section from 

... other ODCM sections.  
*Pursuant to Appendix B 

Technical Specifications 
1.2.1 and 1.3.2 ... Control 
limits.  
- Pursuant to Appendix B 
Technical Specification 
4.3.3 ... treatment 

_________ _ ___________ ___________ systems ...... _ _ _ _ _ __ _ _ _ _ _ _
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1.132 5.3.2.2, Annual REC 5.2, Annual Editorial changes.  
Radiological Radiological Relocated text in footnote* 
Environmental Operating Environmental Operating to the end of the first 
Report*: Report: paragraph.  
"Routine Radiological ... "An annual Radiological 
Reports covering ... .... Report covering ... A 
* A single submittal may single submittal may be 
be made for a multiple made for a multiple unit 

_____ unit station ....". station ....".  

1.133 5.3.2.2, Annual REC 5.2, Annual Editorial format changes.  
Radiological Radiological Change to reference 
Environmental Operating Environmental Operating "Radiological 
Report: Report: Environmental Monitoring 

"..The Annual ". .. The Annual Program'' consistent with 
Radiological ... Reports Radiological ... Report GL 89-01.  
shall include summaries ... shall include: 
results of the radiological 
environmental - Summaries ... results of 
surveillance activities .. " the Radiological 

Environmental Monitoring 
_____ _____ _____ _____ Program ... "_ _ _ __ _ __ _ _ 

1.134 5.3.2.2, Annual REC 5.2, Annual Editorial format and 
Radiological Radiological reference changes.  
Environmental Operating Environmental Operating 
Report: Report: 

"..The reports shall also 
include the results of land - Pursuant to Control 3.8, 

use ensses required by, the results of the land use 
Specification 2.8 ....". census .....
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1.135 5.3.2.2, Annual REC 5.2, Annual Editorial changes in format 
Radiological Radiological -and capitalization of text.  
Environmental Operating Environmental Operating 
Report: Report: 

"..The Annual 
Radiological - The results ... specified 
Environmental Operating in the table and figures in 
Report shall include the Ahe ODCMV..." 
results ... specified in the 
Table and Figures in the 

___ __ ODCMV ... " I _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _
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1.136 5.3.2.2, Annual 
Radiological 
Environmental Operating 
Report: 

"..The reports shall also 
include the following: a 
summary description of 
the radiological 
environmental monitoring 
program; at least two 
legible maps** covering all 
sampling locations keyed 
to a table giving distances 
and directions from the 
centerline of one reactor; 
the results of licensee 
participation in the 
Interlaboratory 
Comparison Program, 
required by Specification 
2.9; discussion of all 
deviations from the 
sampling schedule of 
Table 2.7-1; and 
discussion of all analyses 
in which the LLD required 
by Table 3.7-1 was not 
achievable.  

** One map shall cover 
stations near the site 
boundary; a second shall 
include the more distant 
stations."

IL .5. .1

Editorial changes including 
bullet format and 
capitalization of program 
name.  

An additional requirement 
is being included in this list 
which was already 
required by Table 3.7-1.

IT EM # CURRENT DOCUMENT PRPSDOCMN JUSTIFICATION FOR 
SECTION/ SECDOCUMERDNT CHANGE(S) 

_ ~WORDING ____

REC 5.2, Annual> 
Radiological 
Environmental Operating 
Report: 

*A summary description 
of the Radiological 
Environmental Monitoring 
Program.  
* At least two legible 
maps covering all 
sampling locations keyed 
to a table giving distances 
and directions from the 
centerline of one reactor.  
One map shall cover 
stations near the site 
boundary and the second 
shall include the more 
distant stations....  
- Pursuant to Table 2.7-1, 
Notation (a), a discussion 
of all deviations from the 
sampling schedule of 
Table 2.7-1.  
- Pursuant to Table 3.7-1, 
Notation (c), a discussion 
of all analyses and a 
discussion of the 
contributing factors for 
cases in which the LLD 
required by Table 3.7-1 
was not achievable .....  
- Pursuant to Control 3.9, 
the results of licensee 
participation in the 
I nterlaboratory 
COMDarison Program."
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1.137 Not Applicable REC 5.2, Annual Additional reporting 
Radiological requirements incorporated 
Environmental Operating in this overall section from 
Report: other ODCM sections.  

*A discussion of the 
reasons for not 
conducting the 
Radiological 
Environmental Monitoring 
Program as specified by 
Control 2.7 and the plans 
for preventing recurrence.  
- Pursuant to Control 2.7, 
a discussion of 
environmental sample 
measurements that 
exceed the reporting 
levels of Table 2.7-2 but 
are not the result of plant 
effluents....  
- Pursuant to Table 3.7-1, 
Notation (a), a discussion 
of identifiable nuclide 
peaks, including those of 
nuclides specified in Table 
3.7-1 ....  
- Pursuant to Control 2.9, 
the corrective actions 
taken to prevent a 
recurrence if the 
I nterlaboratory 
Comparison Program is 
not being performed as 
required ......

FITEM # C URRENT DOCUMENT PROPOSED DOCUMENT JUSTIFICATION FOR [SECTION/ SECTIONIWORDING CHANGE(S)
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1.138 Not Applicable REC 5.3, Special Reports: A new section is being 
"In lieu of a Licensee added to list special 
Event Report (LER), the reporting requirements.  
following special reports These reports are required 

-must be generated within by various sections of the 
30 days:..." 00CMV.  

1.139 ODCMV 1.2 ... according to ODCMV 1.2 .. according to Editorial change to update 
Specifications 2.1 and 2.2. Radiological Effluent reference.  

Controls 2.1 and 2.2 

1.140 00CMV 1.2.1 .. * These 00CM 1.2.1 ... ** These Editorial change to update 
limits are not part of limits are not part of reference.  
Technical Specification Radiological Effluent 
2.4.1, but are included for Control 2.4. 1, but are 
information, as these included for information, 
limits are used for as these limits are used 
operational control of for operational control of 
releases. releases.  

**From Technical *** From Radiological 
Specification, 2.4.1 ,Effluent Control 2.4.1 

1.141 ODCMV 1.2.2.1 ... to the 00CMV 1.2.2.1 ... to the Editorial change to update 
levels listed in 10 CFR 20 levels listed in 10 CFR 20 reference to current 10 
Appendix B, Table 11, Appendix B, Table 2, CFR 20.  
Column 2. Column 2.  

1.142 00CMV 2.1.1... in Section ODCMV 2.1.1 ... in Section Editorial change to update 
3.3.1 of the Technical 3.3.1 of the Radiological reference.  
Specifications Effluent Controls 

_______ ______ ______ ______ (RECS)..._ _ _ _ _ _ _ _ _ _ _ 

1.143 00CMV 2.1.7 ... exceed 00CMV 2.1.7 ... exceed Editorial change to update 
Section 2.3 requirement of Section 2.3 requirement of reference.  
the RETS... the RECS...  

1.144 00CMV 2.1.9 ... at the 00CMV 2.1.9 ... at the Editorial change to update 
frequencies specified in frequencies specified in reference.  
Table 3.3-16B of the RETS. Table 3.3. 1-1 of the 

__E __ ,_________ RECS. 11
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1.145 ODCMV 2.1.11 ... excluding ODCMV 2.1.11 ... excluding Editorial change to update 
tritium and noble gas, as tritium and noble gas, as reference.  
per section 2.3.4 of the per section 1.2. 1, 
Technical Specifications. Appendix B of the 

Technical Specifications.  

1.146 ODOMV 2.1.13 ... The ODCMV 2.1.13 ... The Editorial changes to 
service water radioactivity service water radioactivity update references.  
monitor listed in Table 2. 1- monitor listed in Table 
1 of the RETS is... 2. 1-1 of the RECS is...  
..the removal of that ... .the removal of that 
monitor from service is not monitor from service is 
specifically addressed in not specifically addressed 
the Radiological in the Radiological 
Environmental Technical Environmental Controls, 
Specification, _____________ 

1.147 ODCMV 2.1.14 - Liquid ODOMV 2.1.14 - Liquid Change to update 
effluent concentrations effluent concentrations reference to current Part 
are limited to 1 OCFR20 are limited to 1 OCFR20 20.  
limits, as calculated under limits.  
IOCFR2O.106a, which Consistent with current 
permits averaging of Part 20.  
effluent concentrationover 
one year. This method is 
appropriate for batch 
liquid waste tanks since 
doses from this liquid 
pathway are the result of 
total curies released and 
are not greatly influenced 
by instantaneous 

Iconcentrations.  

1.148 ODCMV 2.1.18 ... releases ODCMV 2.1.18 ... releases Editorial change to update 
from this system will be in from this system will be in reference.  
accordance with the accordance with the 
requirements for batch requirements for batch 
waste release tanks listed waste release tanks listed 
in the RETS. in the RECS.___________
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1.149 ODCMV 2.2.1 - This ODCMV 2.2.1 -This section Editorial change to update 
section provides a provides a description of reference.  
description of the means the means that will be 
that will be used to used to demonstrate 
demonstrate compliance compliance with 
with Technical Radiological Effluent 

_______Specification 2.3.1. Control 2.3.1.

ODCM 2.2.6 - This 
section describes the 
methodology used to 
ensure the requirements 
of section 2.3.1 of the 
RETS are satisfied. The 
total discharge canal 
concentration of 
radionuclides must be 
maintained less than the 
effective maximum 
permissible concentration 
for the radionuclide 
mixture, when averaged 
per 1OCFR2O.106a. The 
noble gases will be 
included using the limit 
2E-4 uCi/mI as specified 
in section 2.3.1 of the 
RETS.

ODCMV 2.2.6 - This 
section describes the 
methodology used to 
ensure the requirements 
of section 2.3.1 of the 
RECS are satisfied. The 
total discharge canal 
concentration of 
radionuclides must be 
maintained less than the 
effective maximum 
permissible concentration 
for the radionuclide 
mixture, as per IOCFR2O.  
The noble gases will be 
included using the limit 
2E-4 uCi/mI as specified 
in section 2.3.1 of the 
RECS.

Editorial change to update 
reference.  

Change to update 
reference to current Part 
20.  

Consistent with current 
Part 20.

ODCMV 2.3.1 - Section ODCMV 2.3.1 - Section Editorial change to update 
2.3.2 of the Technical 2.3.2 of the Radiological reference.  
Specification.... Effluent Controls....  
...existing perimeter and .... .existing perimeter and 

environmental TLDs per environmental TLDs per 
Tech. Spec. 2.6.13. RECS 2.6.A.  

ODCMV 2.3.2 - Section ODCMV 2.3.2 - Section Editorial change to update 
2.3.3 of the Technical 2.3.3 of the Radiological reference.  
Specifications requires... Effluent Controls requires

1.150
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1.153 ODOMV 2.3.3 - Section ODCMV 2.3.3 - Section Editorial changes to 
2.3.1 of Technical 2.3.1 of Radiological update references.  
Specifications require that Effluent Controls require 
the concentration of that the concentration of Change to update 
radioactive material radioactive material reference to current Part 
released from the site released from the site 20.  
shall be limited to the shall be limited to 10 
concentrations specified in times the concentration Consistent with current 
10 CFR Part 20, Appendix values specified in 10 Part 20 and Draft Part 20 
B, Table 11, Column 2 for CFR Part 20, Appendix B, Generic Letter.  
radionuclides other than Table 2 Column 2 for 
dissolved or entrained radionuclides other than 
noble gases (when dissolved or entrained 
averaged per noble gases.  
1 OCFR2O.1I06a)._____________ ____ ________ 

1.154 ODCM 2.4.2 - (page 2-10) ODCMV 2.4.2 - (page 2-10) Editorial changes to 
..as contained in the . .. as contained in the update references.  

Technical Specifications. Radiological Effluent 
..in Technical Controls.  

Specifications from all . .. in the Radiological 
liquid radioactive waste Effluent Controls from all 
management systems. liquid radioactive waste 

management systems.  

1.155 ODCMV 3.1 .1 ... are ODCM 3.1 .1 ... .are Editorial changes to 
contained in the Technical contained in the update references.  
Specifications. Radiological Effluent 

Controls.  

1.156 ODCMV 3.1.4 ... and the ODCMV 3.1.4 ... and the Editorial changes to 
monthly grab sample monthly grab sample update references.  
described in Technical described in Radiological 
Specifications Table Effluent Controls Table 
3.4.1-1 ... 3.4.1-1...  

1.157 ODCMV 3.1.8 ... may be. ODCMV 3.1.8 ... .may be Editorial change to update 
used if the Plant used if the Site Executive to current title.  

_____Manager... Officer...II



50-286 
IPN-98-01 8 
Attachment Ill 
Page 44 of 73

TABLE OF PROPOSED CHANGES

ITEM # CURRENT DOCUMENT PROPOSED DOCUMENT JUSTIFICATION FOR 
SECTION/ ISECTION/WORDING CHANGE(S) 
WORDING 

1.158 ODCM 3.1.13 ... The ODOM 3.1.13 ... The Editorial changes to 
process flow rate monitor process flow rate monitor update references.  
surveillance requirements surveillance requirements 
specified in RETS Table specified in RECS Table 
3.2-1 3.2-1 

1.159 ODCM 4.0 - The ODCM 4.0 - The Editorial changes to 
locations listed in Table locations listed in Table update references.  
4.1 are the RETS 4.1 are the RECS 
designated -locations only. designated locations only.  

1.160 ODCM Table 4.1, Note 1 - ODOM Table 4.1, Note 1 - Editorial changes to 
..as long as the required ... .as long as the required update references.  

RETS LLD is met RECS LLD is met 

1.161 ODCM, Appendix B, Note ODCM, Appendix B, Note Editorial changes to 
..in accordance with ... .in accordance with update references.  

Technical Specifications. Radiological Effluent 
Controls.  

1.162 Not Applicable REC 1.8, Definition Changes consistent with 
MAXIMUM the draft Part 20 GL and 
PERMISSIBLE the Authority's position 
CONCENTRATION regarding level of effluent 
WATER (MPCVV) control as stated in 
MPCW is that Reference 6.  
concentration of a 
radionuclide equal to 10 
times the concentration of 
a radionuclide specified in 
10 CER 20, Appendix B, 

_____ __ _ _____ ____ _____ ____ Table_2,_Column_2. _ _ _ _ _ _ _ _ _ _ _ _
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FITEM # 'FCURRENT DOCUMENT PROPOSED DOCUMENT JUSTIFICATION FOR [[SECTION/ SECTION/WORDING CHANGE(S) 

Table 2: Changes to PCP 

2.001 RETS 1.8, Definition PCP 5.1.20, Add the This definition is being 
SOLIDIFICATION definition of relocated from Appendix B 

SOLIDIFICATION: to the PCP. No wording 
"Solidification shall be the changes are proposed.  
conversion of wet wastes 
into a form that meets 
shipping and burial ground 
requirements." _____________ 

2.002 RETS 2.5, Solid PCP 1.0 Purpose, Add: This is being relocated 
Radioactive Waste, "To ensure the safe from Appendix B to the 
section 2.5.A "To ensure operation of the solid PCP. Editorial change to 
the safe operation... radwaste system, the solid combine objective and 
A. Ensure that the solid..." radwaste will be used in specification 2.5.A.  

accordance with this 
Process Control Program 
to process wet radioactive 
wastes to meet shipping 
and burial ground 

____________________ requirements." 

2.003 RETS 2.5, Solid PCP 4.0 g, Add: This is being relocated 
Radioactive Waste "Suspend shipments of from Appendix B to the 

defectively processed or PCP. Additional 
defectively packaged solid responsibility to coincide 
radioactive wastes from the with relocation of 
site when the provisions of Technical Specification 
this process control 2.5.13 to the PCP.  

____________________program are not satisfied." 

2.004 RETS 2.5, Solid PCP 7.2 c, Add: This is being relocated 
Radioactive Waste, "With the provisions of this from Appendix B to the 
section 2.5.83 process control program PCP. No wording changes 

not satisfied, suspend are proposed.  
shipments of defectively 
processed or defectively 
packaged solid radioactive 

_____ _ _____________________ wastes from the site." _____________
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2.005 RETS 3.5, Solid 
Radioactive Waste 
Surveillance 
Requirements 
"The PROCESS 
CONTROL PROGRAM 
shall be used to verify the 
SOLIDIFICATION of at 
least... (e.g., filter sludges, 
spent resins, evaporator 
bottoms, boric acid 
solutions, and sodium 
sulfate solutions).  
A. ... determined in 
accordance with the 
PROCESS CONTROL 
PROGRAM, and a 
subsequent test verifies 
SOLIDIFICATION.  
SOLI DIFICATION 
parameters determined by 
the PROCESS CONTROL 
PROGRAM.  
B. ... the PROCESS 
CONTROL PROGRAM 
shall provide for the 
collection ... The 
PROCESS CONTROL 
PROGRAM shall be 
modified as required, as 
provided in Specification 
5.3, to assure 
SOLIDIFICATION of 
subsequent batches of 
waste.

ii. I I

This change is being 
relocated from Appendix B 
with editorial changes to 
eliminate unnecessary 
wording.

ITEM # CURRENT DOCUMENT PROPOSED DOCUMENT JUSTIFICATION FOR 
SECTION/ FSECTION/WORDING CHANGE(S) 
WORDING __

PCP 9.1.1 c, Practices, 
Add to the solidification 
section: 

"if solidification is required 
in the future, then at least 
one representative test 
specimen from at least 
every tenth batch of each 
type of wet radioactive 
waste will be checked to 
verify solidification. If any 
test specimen fails to verify 
solidification, the 
solidification of the batch 
under test shall be 
suspended until such time 
as additional test 
specimens can be 
obtained, alternative 
solidification parameters 
can be determined, and a 
subsequent test verifies 
solidification. If the initial 
test specimen from a batch 
of waste fails to verify 
solidification, then provide 
for the collection and 
testing of representative 
test specimens from each 
consecutive batch of the 
same type of wet waste 
until at least 3 consecutive 
initial test specimens 
demonstrates solidification.  
The process shall be 
modified as required to 
assure solidification of 
subsequent batches of 
waste.
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9.8 Reporting 
9.8.1 Releases 
In accordance with 
Technical Specification 
Appendix B 4.3.2.1 and the 
REC section 5.1, ensure 
that the Annual Radioactive 
Effluent Release Report 
includes a summary of the 
quantities of solid 
radioactive waste released 
from the unit.  

9.8.2 Major Changes to 
the Process Control 
Program 
Licensee initiated major 
changes to the radioactive 
waste systems shall be 
reported to the 
Commission in the Annual 
Radioactive Effluent 
Release Report for the 
year in which the change 
evaluation was reviewed by 
the PORC. The discussion 
of each change shall 
contain those items noted 
in the REC section 5.1.

PCP 9.8, Reporting, Add a 
section on reporting 
requirements: 

This will ensure 
consistency between the 
reporting requirements in 
T.S. 4.3.2.1 and REC 5.1.

[ITEM M# CURRENT DOCUMENT PROPOSED DOCUMENT JUSTIFICATION FOR [SECTION/ SECTION/WORDING CHANGE(S)

2.006 Not Applicable
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ITEM # CURRENT DOCUMENT PROPOSED DO CUMENT JUSTIFICATION FOR 
SECTION/ SECTIONIWORDING CHANGE(S) 

_ ~WORDING__ ___ 

Table 3: Changes to Appendix A 

3.001 Not Applicable Appendix A 1. 19, Definition of a new term 
Definition EFFLUENT being added to both 
CONCENTRATION: Appendix A and the 
"The EFFLUENT ODCMV REC as a result of 
CONCENTRATION is that the provisions of 10 CFR 
concentration of a 20.1001 - 20.2402.  
radionuclide specified in 
10 CFR 20, Table 2 of 
Appendix B to Sections 

____ ___ ___ ___ ___ 1001 - 2402." 

3.002 RETS 1.3, Definition Appendix A 1.20, This definition is being 
MEMBER(S) OF THE Definition MEMBER(S) updated and relocated 
PUBLIC: OF THE PUBLIC: from Appendix B to both 
"MEMBER(S) OF THE "MEMBER(S) OF THE Appendix A and the 
PUBLIC shall include all PUBLIC means any ODCMV REC.  
persons who are not individual except when 
occupationally associated that individual is receiving The changes are 
with the plant. This an occupational dose." consistent with the draft 
category does not include Part 20 GL and 10 CFR 
employees of either utility, 20.1003.  
their contractors or 
vendors. Also excluded Definitions for terms used 
from this category are in Appendix A and/or 

persons who enter the site Appendix B will be 
to service equipment or to contained in the 
make deliveries. This Appendix A Definition 
category does include Section.  
persons who use portions 
of the site for recreational, 
occupational or other 
purposes not associated 

_________ with the plant." _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Appendix A 1.21, 
Definition 
OCCUPATIONAL DOSE: 
OCCUPATIONAL DOSE 
means the dose received 
by an individual in the 
course of employment in 
which the individual's 
assigned duties involve 
exposure to radiation or to 
radioactive material from 
licensed and unlicensed 
sources of radiation, 
whether in the possession 
of the licensee or other 
person.  
OCCUPATIONAL DOSE 
does not include dose 
received from background 
radiation, from any 
medical administration the 
individual has received, 
from exposure 
administered to 
individuals administered 
radioactive material and 
released in accordance 
with 35.75, from voluntary 
participation in medical 
research programs, or as 
a MEMBER OF THE 
PUBLIC.

Added definition to define 
term used in definition of 
MEMBER OF THE 
PUBLIC.  

This change is consistent 
with 10 CFR 20.1003.

FITEM M# C URRENT DOCUMENT PROPOSED DOCUMENT JUSTIFICATION FOR [SECTION/ SECTION/WORDING CHANGE(S)

3.003 Not Applicable
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ITEM # CURRENT DOCUMENT PROPOSED DOCUMENT JUSTIFICATION FOR 
SECTION/ SECTION/WORDING CHANGE(S) 

_ WORDING 

3.004 RETS 1.4, Definition Appendix A 1.22, This definition is being 
OFESITE DOSE Definition OFESITE updated and relocated 
CALCULATION MANUAL DOSE CALCULATION from Appendix B to both 
(ODCM): MANUAL: Appendix A and the 
"... doses due to "... doses resulting from ODCM REC.  
radioactive ... radioactive ... Radiological 
environmental radiological Environmental Monitoring The changes are 
monitoring program." Program. The ODCM consistent with GL 89-01.  

shall also contain (1) the 
Radioactive Effluent Definitions for terms used 
Controls and Radiological in Appendix A and/or 
Environmental Monitoring Appendix B will be 
Programs required by contained in the 
Appendix A Technical Appendix A Definition 
Specification 6.8.4 and (2) Section.  
descriptions of the 
information that should be 
included in the Annual 
Radiological 
Environmental Operating 
and Radioactive Effluent 
Release Reports required 
by Appendix B Technical 
Specifications 4.3.2.1 and 

______ _ ____ _____ ______ _____ 4.3.2.2."_ _ _ _ _ _ _ _ _ _ _ _
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SEMf CRRENT/OUMN SECTIONIWORDING CHANGE(S) 

3.005 RETS 1.5, Definition Appendix A 1.23, This definition is being 
PROCESS CONTROL Definition PROCESS updated and relocated 
PROGRAM (PCP): CONTROL PROGRAM: from Appendix B to both 

"..formula ... 10 CFR Part "... formulas ... 10 CFR Appendix A and the 
20, 10 CFR Part 71 and ... Parts 20, 61 and 71, and ODCM REC.  
of the radioactive waste." ... of solid radioactive 

waste." The changes are 
consistent with GL 89-01.  

Definitions for terms used 
in Appendix A and/or 
Appendix B will be 
contained in the 
Appendix A Definition 

____ ___ ___ ___ ____ __ ___ ___ ____ ___ ___ ___ Section.  

3.006 RETS 1.7, Definition SITE Appendix A 1.24, Editorial changes adding 
BOUNDARY: Definition SITE "property" and 
"... (see Figure 5.8-1) shall BOUNDARY: referencing new figure 
be that line beyond which "... (see Figure 1-1) number. Definition is 
the land is neither owned, means that line beyond consistent with the draft 
nor leased, nor otherwise which the land or property Part 20 GL and 10 CFR 
controlled by either site is not owned, leased, or 20.1003.  
licensee." otherwise controlled by 

either site licensee." Definition being relocated 
from Appendix B to both 
Appendix A and the 
ODCM REC.  

Definitions for terms used 
in Appendix A and/or 
Appendix B will be 
contained in the 
Appendix A Definition 

____ ___ __ ____ ___ ___ ___ ____ ___ ___ ____ ___ ___ ___ Section.
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SECTION/ ISECTION/WORDING CHANGE(S) 

_ ~WORDING__ ___ 

3.007 RETS 1.10, Definition Appendix A 1.25, This definition is being 
UNRESTRICTED AREA: Definition updated and relocated 
"... (see Figure 5.8-1) ... UNRESTRICTED AREA: from Appendix B to both 
purposes. The "... (see Figure 1-1) ... Appendix A and the 
UNRESTRICTED AREA purposes." ODCM REC.  
boundary may coincide 
with the exclusion The changes are 
(fenced) area boundary, consistent with the draft 
as defined in 10 CFR Part 20 GL.  
100.3(a), but the 
UNRESTRICTED AREA Definitions for terms used 
does not include areas in Appendix A and/or 
over water bodies. The Appendix B will be 
concept of contained in the 
UNRESTRICTED AREAS, Appendix A Definition 
established at or beyond Section.  
the SITE BOUNDARY, is 
utilized in the LIMITING 
CONDITIONS FOR 
OPERATION to keep 
levels of radioactive 
materials in liquid and 
gaseous effluents as low 
as is reasonably 
achievable, pursuant to 10 

____ ___ CFR 50.36a. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

3.008 Appendix A 6.8, Title: Appendix A 6.8, Title: Editorial change 
"Procedures." "Procedures and reflecting addition of 

Programs" program requirements to 
____ ___ __ ___ ___ ____ ___ ___ _ _ ___ ____ ___ ___ ___ ___ the section.
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CURRENT DOCUMENT 
SECTION/

PROPOSED DOCUMENT 
SECTIONIWORDING

I;

JUSTIFICATION FOR 
CHANGE(S)

3.009 Not Applicable Appendix A 6.8.1. .k: The addition of REC 
"k. Radioactive Effluent Program implementation 
Control Program procedures to the list of 
implementation." required procedures is 

consistent with the 
addition of the REC 
Program (proposed 
Appendix A Technical 

____ ______ ___ ____ ___ ___ ___ Specification 6.8.4.a).  

3.010 Not Applicable Appendix A6.8. 1. 1: The addition of REM 
1I. Radiological Program implementation 
Environmental Monitoring procedures to the list of 
Program implementation." required procedures is 

consistent with the 
addition of the REM 
Program (proposed 
Appendix A Technical 

________Specification 6.8.4.b).  

3.011 GL 89-01, Model Appendix A 6.8.4.a and b The addition of 
Technical Specifications procedural controls for 
6.8.4.g and h the REC and REM 

Programs to Appendix A 
is consistent with the 
guidance of GL 89-01, 
with exceptions noted 

____ ___ ___ ___ ___ ___ ____ ___ ___ ___ ___ ___ below.  

3.012 GL 89-01, Model Appendix A 6.8.4.a: Editorial change. The 
Technical Specification "... and (2) shall be REC Program will be 
6.8.4.g: implemented by site implemented by site 
"... (2) shall be procedures, and (3) shall procedures, not just 
implemented by operating include remedial actions operating procedures.  
procedures, and (3) shall to be taken whenever the 
include remedial actions program limits are 
to be taken whenever the exceeded. The program 
program limits are shall include the following 
exceeded The program elements." 
shall include the following 

______ elements." I _____I_____I__
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3.013 GL 89-01, Model Appendix A 6.8.4.a.7: Change consistent with 
Technical Specification "... from the site to areas the draft Part 20 GL and 
6.8.4.g.7 at or beyond the SITE more detailed than 

"..to areas beyond the BOUNDARY shall be required by GL 89-01.  
SITE BOUNDARY limited to the following: 
conforming to the doses 
associated with 10 CFR a. For noble gases: Less 
Part 20, Appendix B, than or equal to a dose 
Table 11, Column 1," rate of 500 mrems/yr to 

the total body and less 
than or equal. to a dose 
rate of 3000 mrems/yr to 
the skin, and 

b. For iodine-i 31, tritium, 
and for all radionuclides in 
particulate form with half
lives greater than 8 days: 
Less than or equal to 
dose rate of 1500 

______________________mrems/yr to any organ." 

3.014 GL 89-01 Model Technical Appendix A 6.8.4.a.9: The exclusion of Iodine
Specification 6.8.4.g.9: "..from iodine-131, tritium 133 is consistent with 
"... from Iodine-I 31, .. "current IP3 RETS.  
Iodine-i 33, tritium 

3.015 GL 89-01 Model Not applicable This specification is not 
Technical Specification applicable to IP3, a PWR, 
6.8.4. g. 10: and, therefore, is not 
"Limitations on venting being included.  
and purging of the Mark 11 
containment through the 
Standby Gas Treatment 
System to maintain 
releases as low as 
reasonable achievable 
(BWRs w/Mark 11 

________ containments),_and_." _____________ _____________
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FITEM # CURRENT DOCUMENT PROPOSED DOCUMENT JUSTIFICATION FOR fSECTION/ [SECTIONIWORDING CHANGE(S) LI ~WORDING[___ _ J 

3.016 Not Applicable Appendix A 6.8.4.c: The addition of this 
"Process Control Program Technical Specification is 

consistent with the 
A program shall be additions of proposed 
provided to ensure that Technical Specifications 
the processing and 6.8.4.a and 6.8.4.b.  
packaging of solid 
radioactive wastes shall 
be accomplished in 
compliance with 10 CFR 
Parts 20, 61 and 71, and 
Federal and State 
regulations and other 
requirements governing 
the disposal of solid 
radioactive waste. The 
program requirements 
shall be contained in the 
PCP manual." 

3.017 Appendix A 6.9.1.3, Appendix A 6.9.1.3, Changes consistent with 
Annual Radiation Annual Radiation the draft Part 20 GL.  
Exposure Reports: Exposure Reports: 
"... (including contractors) "... (including contractors), 
receiving ... man rem ... for whom monitoring was 
1/ ... 20.407 ... " .required, ... man-rem..  

______ ~ ~ ~ ~ 1 1... 20.2206 ... "__________ 

3.018 Appendix A 6.9.2.g: Appendix A 6.9.2.g: Editorial change 
"..limits (Appendix B ". .. limits (Technical referencing new 

Specifications 2.3, 2.4, Specification 6.8.4.a) applicable Technical 
_____2.5, 2.6)" of -Specification section.  

3.019 Appendix A 6.9.2.i: Appendix A 6.9.2.i: Editorial change 
"..levels (Appendix B "... levels (Technical referencing new 

Specification 2.7, 2.8, Specification 6.8.4.b)" applicable Technical 
_______ 2.9)" 1_________,____ Specification section.
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[ITEM # CURRENT DOCUMENT PROPOSED DOCUMENT JUSTIFICATION FOR ] fSECTION/ [SECTIONIWORDING CHANGE(S) LI ~WORDING[___ _ ] 

3.020 Not Applicable Appendix A 6.9.2.1: Additional requirement for 
'Tl Inoperable explosive special report pursuant to 
gas monitoring proposed Technical 
instrumentation (Appendix Specification Appendix B 
B Technical Specification 1. 1.1.  

3.021 GL 89-01 Model Technical Appendix A 6.10.2.p: Additional requirement 
Specification 6.1 0.3.o: "p. Records of reviews consistent with GL 89-01.  
"o. Records of reviews performed for changes 
performed for changes made to the OFESITE 
made to the OFESITE DOSE CALCULATION 
DOSE CALCULATION MANUAL and the 
MANUAL and the PROCESS CONTROL 
PROCESS CONTROL PROGRAM." 
PROGRAM." 

3.022 Appendix A 6.11, Appendix A 6.11, Editorial changes 
Radiation and Respiratory Radiation and Respiratory updating references to 
Protection Program: Protection Program: Part 20 sections.  

"..20.103, allowance "... 20.1703, allowance 
shall be made ... Appendix may be made ... Appendix Change from "shall" to 
B, Table 1, Column 3 of 10 B, Table 1, Column 3 of "may" reflects the actual 
CFR 20." 10 CFR 20." wording of the regulation, 

10 CFR 20.1703(b), 
which allows the licensee 
to make an allowance for 
respiratory protection 
equipment if stipulations 

____ ___ ___ ____ ___ ___ ___ ___ ___________________ of the regulation are met.  

3.023 Appendix A 6.12, High Appendix A 6.12, High Editorial changes 
Radiation Area, 6.12.1: Radiation Area: updating references to 
"... 20.203 of 10 CFR 20 "... 20.1601 of 10 CFR 20 Part 20 sections, 
..is 1000 mrem/hr or less ... is greater than 100 rewording sentence to 

and 100 mrem/hr or mrem/hr but less than reference lower limit prior 
greater ... Radiation Work 1000 mrem/hr ... to upper limit, and adding 
Permit*." Radiation Work Permit abbreviation.  

_____ _ ___ _____ _____ _____ (RWP)*.I _ _ _ _ _ _ _ _ _ _
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Appendix A 6.12.2, 
"The requirements of 
6.12.1 above, shall also 
apply to each high 
radiation area in which the 
intensity of radiation is 
greater than 1000 
mrem/hr. In addition, 
locked doors shall be 
provided to prevent 
unauthorized entry into 
such areas..

3.024 Changes consistent with 
current Technical 
Specification 
requirements for high 
radiation areas and with 
some provisions of the 
draft Part 20 GL.  

The added footnotes are 
consistent with the draft 
Part 20 GL.

ITEM # CURRENT DOCUMENT PROPOSED DOCUMENT JUSTIFICATION FOR 
SECTION/ fSECTION/WORDING fCHANGE(S) 

_ ~WORDINGII__

Appendix A 6.12.2*, 
"In addition to the 
requirements of 6.12.1 
above, areas accessible 
to individuals with 
radiation levels such that 
an individual could receive 
in 1 hour a dose greater 
than 1000 mrem** but 
less than 500 rads***, 
shall be provided with 
locked doors to prevent 
unauthorized entry..  

* Health Physics 
Personnel shall be 
exempt from the RWP 
issuance requirements for 
entries into high. radiation 
areas during the 
performances of their 
assigned radiation 
protection duties, provided 
they comply with 
approved radiation 
protection procedures for 
entry into high radiation 
areas.  

** Measured at 30 
centimeters (12 inches) 
from the source of 
radioactivity.  

**Measured at 1 meter 
from the source of 
radioactivity."

31
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S [ECTION/ [SECTIONIWORDING CHANGE(S) 

Table 4: Changes to Appendix B 

4.001 RETS 2.2, Radioactive Appendix B 1/2.1, Controls for gaseous 
Gaseous Effluent Monitoring effluent monitoring 
Monitoring Instrumentation, 1.1.1 instrumentation are being 
Instrumentation, Explosive Gas Monitoring relocated to the ODCM.  
Specification: Instrumentation, LCO: Specifications for explosive 
"The radioactive gaseous "The explosive gas ... gas monitoring 
effluent ... Table 2.2-1 ... Table 1.1.1-1 ... of instrumentation will remain 
of Specification 2.4.1 ... Appendix B Technical in Appendix B. The 
The alarm/trip setpoints of Specification 1.3.1 ....." proposed explosive gas 
these channels shall be Technical Specifications 
determined and adjusted are consistent with GL 89
in accordance with the 01.  
methodology and 
parameters in the Editorial changes reflecting 
ODCM ....." new section numbers.  

4.002 RETS 2.2, Applicability: Appendix B 1. 1. 1, Controls for gaseous 
"Applies to the operating Applicability: effluent monitoring 
status of the radioactive "As shown in Table 1.1.1 - instrumentation are being 
gaseous effluent 1."9 relocated to the ODCM.  
monitoring instrumentation Specifications for explosive 
as shown in Table 2.2-1 ." gas monitoring 

instrumentation will remain 
in Appendix B. The 
proposed explosive gas 
Technical Specifications 
are consistent with GL 89
01.  

Editorial changes 
eliminating unnecessary 
wording and reflecting new 

_______ __ ___ ___ ___ ___ ____ _ ___________________ section numbers.
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RETS 2.2, Specification A: 
"With a radioactive 
gaseous effluent..  
Specification, without 
delay suspend the release 
of radioactive gaseous 
effluents monitored by the 
affected channel or 
declare the channel 
inoperable, or change the 
setpoint so it is acceptable 
conservative."

Appendix B 1.1.1, Action 
A: 
"With an explosive gas..  
Specification, declare the 
channel inoperable and 
take the ACTION shown in 
Table1..-"

.41. I I

RETS 2.2, Specification B: 
"..radioactive gaseous 

effluent ... Table 2.2-1..  
explain in the next 
Semiannual Radioactive 
Effluent Release Report

RETS 3.2, Specifications: 
"Radioactive gaseous 
effluent monitoring..  
CHANNEL CHECK, 
SOURCE CHECK, 
CHANNEL CALIBRATION 
and CHANNEL 
FUNCTIONAL TEST 
operations at the 
frequencies shown in 
Table 3.2-1."

Appendix B 1.1.1, Action 
B: 

"..explosive gas . .. Table 
1.1.1-1.... prepare and 
submit to the Commission, 
pursuant to Appendix B 
Technical Specification 
4.3.1, a Special Report to 
explain."

Appendix B 2.1.1: 
"The explosive gas 
monitoring ... CHANNEL 
CHECK and CHANNEL 
CALIBRATION operations 
at the frequencies shown 
in Table 2.1.1-1."

I. - S

Controls for gaseous 
effluent monitoring 
instrumentation are being 
relocated to the ODCM.  
Specifications for explosive 
gas monitoring 
instrumentation will remain 
in Appendix B. The 
proposed explosive gas 
Technical Specifications 
are consistent with GL 89
01.

Controls for gaseous 
effluent monitoring 
instrumentation are being 
relocated -to the ODCMV.  
Specifications for explosive 
gas monitoring 
instrumentation will remain 
in Appendix B. The 
proposed explosive gas 
Technical Specifications 
are consistent with GL 89
01.  

Controls for gaseous 
effluent monitoring 
instrumentation are being 
relocated to the ODCMV.  
Specifications for explosive 
gas monitoring 
instrumentation will remain 
in Appendix B. The 
proposed explosive gas 
Technical Specifications 
are consistent with GL 89
01.

CURRENT DOCUMENT PROPOSED DOCUMENT JUSTIFICATION FOR 
SECTION/ SECTIONIWORDING CHANGE(S) 
WORDING __

4.003

4.004

4.005
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4.006 RETS Table 2.2-1, Items Appendix B Table 1.1.1-1, Editorial change 
2a & 2b, Applicability Items 1la & 1 b, "renumbering" table 
Column: Applicability Column: notation.  
2 a. 1 a.  
2 b. 1~f lb.  

**During waste gas "* During waste gas 
holdup system operation holdup system operation 
(treatment for primary (treatment for primary 

_______system off gases.)" system off gases.)" 

4.007 RETS Table 2.2-1, Appendix B Table 1.1.1-1, Editorial change to 
Radioactive Gaseous Explosive Gas Monitoring renumber action statement 
Effluent Monitoring Instrumentation, Items la and addition of same 
Instrumentation, Items 2a &1b, Action Column: action statement for Item 
& 2b, Action Column: la. "'1" l b. This represents an 
2a. "10" lb. "11" additional requirement.  

_______ 2b._None given_____________ __ ___________ 

4.008 RETS Table 32.-1, Appendix B Table 2.1.1-1, The Source Check and 
Radioactive Gaseous Explosive Gas Monitoring Functional Test Columns of 
Effluents Monitoring Instrumentation the current Technical 
Instrumentation Surveillance Specification Table are not 
Surveillance Requirements applicable to the new 
Requirements, Source Table, Explosive Gas 
Check & Functional Test Monitoring Instrumentation 
Columns Surveillance 

_________I________ Requirements.  

4.009 RETS Table 3.2-1, Items Appendix B Table 2.1.1-1, Editorial changes 
2a & 2b, Channel Items l a & 1ib, Channel renumbering table 
Calibration Column: Calibration Column: notations due to relocation 
2a. "M(3)" 1la. "M(l)" of text to ODCM.  

________ 2b. "M(4)" lb. "M(2)"___________________
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4.010 RETS Table 3.2-1, Items Appendix B Table 2.1.1-1, Editorial changes 
2a & 2b, Modes in Which Items 1la and 1ib, Modes in "renumbering" table 
Surveillance Required Which Surveillance notation.  
Column: Required Column: 
2 a. 1 a.  
2 b. "~"1 b.  

"*During waste gas "I During waste gas 
holdup system operation holdup system operation 
(treatment for primary (treatment for primary 
system off gases.)" system off gases.)"_____________ 

4.011 RETS Table 3.2-1, Table Appendix B Table 2.1.1-1, Editorial change 
Notations (3) and (4) Table Notations (1) and renumbering table 

(2) notations.  

4.012 RETS Table 3.2-1, Table Not Applicable Editorial change deleting 
Notations N.A., Q, 18M, table notations not 
24M referenced in new 

________Appendix B.  

4.013 RETS 2.3.4, Specification Appendix B 1.2.1, LCO: Editorial change 
A.a: "a. Refueling Water incorporating note ** from 
"Refueling Water Storage Storage Tank** ... current RETS section 
Tank" 3.3.4. The note currently 

*After refueling appears in the "Objective" 
RETS 3.3.4, Objective 1: operations, liquid from the paragraph of section 3.3.4 
"Refueling Water Storage reactor cavity will be which is to be deleted.  
Tank** ... sampled for radioactive 

material content prior to 
*After refueling being pumped into the 

operations, liquid from the tank." 
reactor cavity will be 
sampled for radioactive 
material content prior to 
being pumped into the 
tank."____________ __
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4.014 RETS 2.3.4, Specification Appendix B 1.2.1, LCO: Editorial change 
A.e: "..incorporating note **from 

"Outside Temporary Tank" e. Outside Temporary current RETS section 
Tank*** ... 3.3.4. The note currently 

RETS 3.3.4, Objective 5: appears in the "Objective"! 
"Outside Temporary **Liquid will be sampled paragraph of section 3.3.4 
Tank*** ... for radioactive content which is to be deleted.  

**Liquid will be sampled prior to being pumped into 
for radioactive content the tank." 
prior to being pumped into 

________ the tank." _____________ 

4.015 RETS 2.3.4, Liquid Appendix B 1.2.1, Editorial change eliminating 
Holdup Tanks, Radioactive Liquid Effluent unnecessary wording.  
Applicability: Holdup Tanks, 
"Applies at all times to the Applicability: 
quantity of radioactive "At all times." 
material contained in the 

________ liquid holdup tanks."____________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

4.016 RETS 2.3.4, Specification Appendix B 1.2.1, Action: Editorial changes: 1) 
B: "... tank. Within 48 ... making two sentences out 

tank, within 48 ... Annual Radioactive of one for clarity, and 2) 
Semiannual Radioactive Effluent Release Report. changing the frequency of 
Effluent Release Report." the Radioactive Effluent 

Release Report from 
semiannually to annually in 
accordance with 10 CFR 

____ ____ ____ ____ ____ 50.36a.  

4.017 RETS 2.4.5, Objective: Appendix B 1.3.1, LCO: Editorial changes to 
"To limit the concentration "The concentration ... rephrase current wording 

holdup system to less holdup system shall be into Standard Technical 
___ ____I___ limited to less ..." ISpecification LCO format.
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4.018 RETS 2.4.5, Applicability: Appendix B 1.3.1, Editorial change eliminating 
"Applies at all times to the Applicability: unnecessary wording.  
concentration of oxygen in "At all times." 
the waste gas holdup 
system, whenever H2 
concentration exceeds 4% 
by volume." ____________ 

4.019 RETS 2.4.5, Specification Appendix B 1.3.1, Action Editorial change deleting 
B: B: redundant wording.  

"..volume without delay.'' ''... volume.'' 

4.020 RETS 3.4.5, Specification: Appendix B 2.3.1: Editorial change to 
"..Table 2.2-1 of "... Appendix B Technical reference renumbered TS 

Specification 2.2." Specification Table 1.1.1- section.  

4.021 RETS 2.4.6, Objective: Appendix B 1.3.2, LCO: Editorial changes to 
"To limit the quantity ... "The quantity ... tank shall rephrase current wording 
tank to ... (considered as be limited to ... into Standard Technical 
Xe-i 33)." (considered as Xe-1 33)." Specification LCO format 

and make consistent with 
____ ___ ____ ___ ___ ____ ___ _ __ ___ ___ ____ ___ ___ the draftPart_20_GL.  

4.022 RETS 2.4.6, Applicability: Appendix B 1.3.2, Editorial change eliminating 
"Applies at all times to the Applicability: unnecessary wording.  
quantity of radioactivity "At all times." 
contained in each gas 

________storage tank." 

4.023 RETS 2.4.6, Specification: Appendix B 1.3.2, Action: Addition of reporting 
"..tank and within 48 ... "... tank. Within 48 ... limit, requirement consistent with 

limit." and describe the events current Appendix B Tech 
leading to this condition in Spec 2.3.413 (proposed 
the next Annual Appendix B Tech Spec 
Radioactive Effluent 1.2.1).  

___ ___ _ ___ ___ __ ___ ___ __ ReleaseReport." I_ _ _ _ _ _ _ _ _ _ _ _
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4.024 RETS 4.0, Bases for Appendix B 3.0, Bases for Controls for gaseous 
Radioactive Gaseous Explosive Gas Monitoring effluent monitoring 
Effluent Monitoring Instrumentation: instrumentation are being 
Instrumentation: "The explosive gas relocated to the ODCM.  
"The radioactive gaseous monitoring ... control the Specifications for explosive 
effluent instrumentation ... concentrations of gas monitoring 
control as applicable ... potentially explosive gas instrumentation will remain 
holdup system. The mixtures in the waste gas in Appendix B. The 
OPERABILITY ... Criteria holdup system. The proposed explosive gas 
60, 63 and 64 of Appendix OPERABILITY ... Criteria Technical Specifications 
A ... " 60 of Appendix A ... " are consistent with GL 89

____ __ ____ ___ ____ ___ ___01.  

4.025 RETS 4.0, Bases for Appendix B 3.0, Bases for Changes consistent with 
Liquid Holdup Tanks: Liquid Holdup Tanks: draft Part 20 GL.  

"..these Specifications . .. "'. .. this Specification . .. Editorial change to correct 
limits of 10 CER Part 20, values given in Appendix typographical error 
Appendix B, Table 11, B, Table 2, Column 2 to 10 "portable" to "potable." 
Column 2 ... portable .. " CFR 20.1001 - 20.2402..  

____ ___ ___ ___ ___ ___ potable." 

4.026 RETS 5. 1, Appendix B 4.1, Editorial change.  
Responsibilities: Responsibilities: 

"..Appendix A "... Appendix A Technical 
Specification 6.5." Specification 6.5." 

4.027 RETS 5.2, Procedures Appendix B 4.2, Editorial change 
and Programs: Procedures and referencing applicable 

"..Appendix A Programs: Tech Spec sections.  
Specification 6.8.1." "... Appendix A Technical 

Specifications 6.8.1 and 
________ _ __________ __________ 6.8.4." 11_ _ _ __ _ _ _ _ _ 

4.028 RETS 5.3.1, Special Appendix B 4.3.1, Special Editorial change.  
Reports: Reports: 

Appendix A "..Appendix A Technical 
Specification 6.9.2." Specification 6.9.2. The 

ODCMV also provides a 
listing of special reporting 

_______ _____________________ requirements."______________
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4.029 5.3.2.1, Semiannual Appendix B 4.3.2.1, The detailed routine 
Radioactive Effluent Annual Radioactive reporting requirements are 
Release Report: Effluent Release Report: being relocated to the 
"Routine Radioactive ... "The Annual Radioactive ODCM. A summary of the 
Reports ... previous 6 ... Report ... previous year requirements will remain in 
months of operation ... of operation ... prior to Appendix B. These 
submitted within 60 days May 1 of each year. changes are consistent 
after January l and July 1 with GL 89-01.  
of each year. The period The report ... unit. The 
of the first quarter shall material provided shall be Other change includes 
begin with the date of (1) consistent with the frequency of the 
initial criticality, objectives outlined in the Radioactive Effluent 

ODCM and POP and (2) in Release Report from 
The Radioactive Effluent conformance with 10 CFR semiannually to annually in 
Reports ... unit as outlined 50.36a and Section IV.B3.1 accordance with 10 CFR 

...R.ET.S.....of Appendix I to 10 CFR 50.36a.  
Part 50.  

A full listing of the 
information to be 
contained in the Annual 
Radioactive Effluent 
Release Report is 

----------- __ _ _ ___.__ _ _ _ provided in theODCM." _ _ _ _ _ _ _ _ _ _ _ _
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4.030 5.3.2.2, Annual Appendix B 4.3.2.2, The detailed routine 
Radiological Annual Radiological reporting requirements are 
Environmental Operating Environmental Operating being relocated to the 
Report: Report: ODCM. A summary of the 
"Routine Radiological "An annual Radiological requirements will remain in 
Environmental Operating Environmental Operating Appendix B. These 
Reports ... radiological Report ... Radiological changes are consistent 
environmental Environmental Monitoring with GL 89-01.  
surveillance activities for Program for the report 
the report period including period. The material 

It provided shall be 
consistent with the 
objectives outlined in (1) 
the ODCM and (2) 
Sections IV.B.2, IV.B.3, 
and IV.C of Appendix I to 
10 CFR Part 50.  

A full listing of the 
information to be 
contained in the Annual 
Radiological 
Environmental Operating 
Report is provided in the 

_____ ___ ____ ____ ____ ODCM." _ _ _ _ _ _ _ _ _
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4.031 RETS 5.7, Major Changes Appendix B 4.3.3, Major Editorial changes including 
to Radioactive Liquid, Changes to Radioactive relocating this section to 
Gaseous and Solid Waste Liquid, Gaseous and Solid the Routine Reports 
Treatment Systems*: Waste Treatment section, 4.3.2; changing 

solid): 1. Shall be ... Systems"*: the frequency of the 
Semiannual . .. "'. .. solid) shall be . .. Radioactive Effluent 

Annual ... Release Report from 
*The information called semiannually to annually in 

for in this Specification will **The information called accordance with 10 CFR 
be submitted as part of for in this Specification 50.36a; deleting "1I" from 
the annual FSAR update." shall be submitted as part the outline numbering 

of the annual FSAR scheme since there is no 
update." "2"; and changing the 

footnote "numbering" 
scheme to indicate more 
than one footnote on the 

____ ___ ____ ___ ____ __ ____ ___ ____ ___ ___ new page.  

4.032 RETS 5.7.1.d: Appendix B 4.3.3.d: Editorial change to correct 
"..predicted released . '. . . predicted releases .. '' typographical error.  

4.033 RETS 5.7.1.e: Appendix B 4.3.3.e: Editorial change to correct 
"..to individual ... " "... to an individual..." typographical error.  

4.034 RETS 5.4, Record Appendix B 4.4, Record Editorial changes.  
Retention: Retention: 

"..radiological "'. .. Radiological 
environmental monitoring Environmental Monitoring 
program ... Appendix A Program ... Appendix A 

------------ Specification ... " ITechnical Specification _____________
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4.035 RETS 5.5, Process Appendix B 4.5, Process Changes consistent with 
Control Program, 5.5.2: Control Program, 4.5.2: GL 89-01.  

"..Shall be submitted ... ... Shall be documented 
This submittal ... and records of reviews 
Sufficiently detailed performed shall be 
information to totally retained as required by 
support the rationale for Appendix A Technical 
the change without benefit Specification 6.10.2.p.  
of additional or This documentation..  
supplemental information Sufficient information to 
..change did not reduce support the change 

the ... existing criteria for together with the 
solid wastes, and appropriate analyses or 
c. Documentation of the evaluations justifying the 
fact that the change has change(s); and ... change 
been reviewed and found will maintain the ... existing 
acceptable by the requirements of Federal, 
PORC.... State, or other applicable 
by the Resident regulations.... by the 
Manager." PORC and the approval of 

_______ _____________________ theResidentManager .... .. ____________
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_ ~WORDING II_ 

4.036 5.5.2: 4.5.2.3: Current Appendix B Tech 
Not applicable "Shall be submitted to the Specs 5.5.2.1 and 5.3.2.1 

Commission as a part of require changes to the 
or concurrent with the PCP to be included in the 
Annual Radioactive Semiannual Radioactive 
Effluent Release Rep6rt Effluent Release Report.  
for the period of the report Therefore, although 
in which any change to the proposed Specification 
PCP was made. Each 4.5.2.3 is not required by 
change shall be identified GL 89-01, the requirement 
by marking in the margin is consistent with other 
of the affected pages, sections of the current 
clearly indicating the area Technical Specifications, 
of the page that was and with the reporting 
changed, and shall requirements specified for 
indicate the date (e.g., changes to the ODCMV by 
month/year) the change GL 89-01, with the 
was implemented." exception that only the 

revised pages will be 
submitted rather than the 
entire PCP. Additionally, 
the frequency of the 
Radioactive Effluent 
Release Report is being 
changed from 
semiannually to annually in 
accordance with the 

____ __ ___ ___ ____ ___ ___ __ ____ ___ ___ ___ ___ change to 10 CFR 50.36a.
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RETS 5.6, Offsite Dose 
Calculation Manual 
(ODCM), 5.6.2: 

"..Shall be submitted ..  
This submittal..  
Sufficiently detailed 
information to totally 
support the rationale for 
the change without benefit 
of additional or 
supplemental information.  
Information submitted 
should consist of a 
package of those pages of 
the ODCM to be changed 
with each page numbered 
and provided with an 
approval and date box, 
together with appropriate 
analyses or evaluations 
justifying the change(s)..  
change will not reduce the 
accuracy of reliability of 
dose calculations or 
setpoint determinations, 
and c. Documentation of 
the fact that the change 
has been reviewed and 
found acceptable by the 
PORC.... the Resident 
Manaaer."

Appendix B 4.6, Offsite 
Dose Calculation Manual, 
4.6.2: 

"..Shall be documented 
and records of reviews 
performed shall be 
retained as required by 
Appendix A Technical 
Specification 6.10.2.p.  
This documentation..  
Sufficient information to 
support the change 
together with the 
appropriate analyses or 
evaluations justifying the 
changes(s) ... change will 
maintain the level of 
radioactive effluent control 
required pursuant to 10 
CER 20.1302, 40 CFR 
Part 190, 10 CFR 50.36a, 
and Appendix I to 10 CER 
Part 50 and not adversely 
impact the accuracy or 
reliability of effluent dose 
or setpoint calculations..  
the PORC and the 
approval of the Resident 
Manager."'

JL I I

Changes consistent with 
GL 89-01.

4.037
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4.038 5.6.2: 4.6.2.3: Current Appendix B Tech 
Not applicable "Shall be submitted to the Specs 5.6.2.1 and 5.3.2.1 

Commission as a part of require changes to the 
or concurrent with the ODCMV to be included in 
Annual Radioactive the Semiannual 
Effluent Release Report Radioactive Effluent 
for the period of the report Release Report. This 
in which any change to the proposed addition to 
ODCMV was made. Each Technical Specifications is 
change shall be identified consistent with other 
by marking in the margin sections of the current 
of the affected pages, Technical Specifications, 
clearly indicating the area and with the reporting 
of the page that was requirements specified for 
changed, and shall changes to the ODCMV by 
indicate the date (e.g., GL 89-01, with the 
month/year) the change exception that only the 
was implemented." revised pages will be 

submitted rather than the 
entire ODCMV. Additionally, 
the frequency of the 
Radioactive Effluent 
Release Report is being 
changed from 
semiannually to annually in 
accordance with 10 CFR 

________~ ------___ _ _ __ _ _ __ _ _ __ _ _ __ _ _ 50.36a.
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4.039 RETS 5.8, Map Defining Appendix B 4.7, Map Changes consistent with 
Unrestricted Areas for Defining Unrestricted draft Part 20 GL.  
Radioactive Gaseous and Areas for Radioactive Additionally, editorial 
Liquid Effluents: Gaseous and Liquid change updating figure 

"..Figure 5.8-1.... 10 CFR Effluents: number.  
20.3 (a) (17).... The "... Figure 4.7-1 .... 10 CFR 
concept of 20.1003.... For 
UNRESTRICTED AREA calculations performed 
..LIMITING pursuant to 10 CFR Part 

CONDITIONS FOR 50.36a, the concept of 
OPERATION ... UNRESTRICTED AREAS 
achievable, pursuant to 10 ... Radiological Effluent 
CFR 50.36a." Controls ... achievable." _____________ 

4.040 RETS Figure 5.1-1, Map Appendix B Figure 4.7-1, New map replacing old 
Defining Unrestricted Map Defining Unrestricted resulting from change in 
Areas for Radioactive Areas for Radioactive definition of 
Gaseous and Liquid Gaseous and Liquid UNRESTRICTED AREA in 
Effluents Effluents accordance with 10 CFR 

L___ I__________ __________ Part 20.
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Table 5: Miscellaneous 

5.001 RETS 1.2 and 1.12, Not Applicable These definitions are being 
Definitions MAXIMUM deleted from Appendix B.  
PERMISSIBLE The terms are not used in 
CONCENTRATION Appendix B, Appendix A, 
(MPC) and VENTING, nor in the proposed REC.  
respectively 

The term EFFLUENT 
CONCENTRATION 
replaces MAXIMUM 
PERMISSIBLE 
CONCENTRATION.  

5.002 PCP 3.2.4 and 3.2.30 Not applicable This is an adminstrative 
Plant Procedures RE- change to remove 
ADM-1 -4 and RE-TRA-iS5- superceded procedures.  
18 _ _ _ _ _ _ _ _ _ _ _ 

5.003 PCP 3.3.3 Richland Not applicable This is an administrative 
(Washington) disposal site change; the Authority does 

______license _____________not ship to Washington.  

5.004 PCP 3.5.1 Pacific Nuclear Not applicable This is an administrative 
Systems, Inc. Q.A. change; the Authority does 
Manual... not use Pacific Nuclear 

_______ __ ___ ___ ___ ___ ____ _ _ ___ ___ ___ ___ ___ ___ Systems, Inc.  

5.005 PCP 3.5.2 ... Topical PCP 3.5.1 ... Topical Report This is an adminstrative 
Report No. TP-02-NP-1, No. TP-02-NP-A, change to correct the 

__ __ __ _ __ __ __ _ __ __ _ __ _ __ _ __ __ __ _ __ __ epor number.I
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1.0 DEFINITIONS 

1.1 ACTION 

That part of a Control that prescribes remedial measures required 
under designated conditions.  

1.2 CHANNEL CALIBRATION 

Adjustment of channel output such that it responds, with 
acceptable range and accuracy, to known values of the parameter 
which the channel measures. Calibration shall encompass the 
entire channel, including alarm or trip, and shall be deemed to 
include the channel functional test.  

1.3 CHANNEL CHECK 

A qualitative determination of acceptable operability by 
observation of channel behavior during operation. This 
determination shall include, where possible, comparison of the 
channel with other independent channels measuring the same 
variable.  

1.4 CHANNEL FUNCTIONAL TEST 

Injection of a simulated signal into the channel to verify that 
it is operable, including alarm and/or trip initiating action.  

1.5 EFFLUENT CONCENTRATION 

The EFFLUENT CONCENTRATION is that concentration of a 
radionuclide specified in 10 CFR 20, Table 2 of Appendix B.  

1.6 GASEOUS RADWASTE TREATMENT SYSTEM 

A GASEOUS RADWASTE TREATMENT SYSTEM is any system designed and 
installed to reduce radioactive gaseous effluents by collecting 
primary coolant system of fgases from the primary system and 
providing for delay or holdup for the purpose of reducing the 
total radioactivity prior to release to the environment.  

1.7 LIQUID RADWASTE TREATMENT SYSTEM 

A LIQUID RADWASTE TREATMENT SYSTEM is any system designed and 
installed to reduce radioactive liquid effluents by collecting 
liquid radwaste and providing for processing capability and/or 
holdup for the purpose of reducing and monitoring the total 
radioactivity prior to release to the environment.  

1.8 MAXIMUM PERMISSIBLE CONCENTRATION WATER (MPCW) 

MPCW is that concentration of a radionuclide equal to 10 times 
the concentration of a radionuclide specified in 10 CFR 20, 
Appendix B, Table 2, Column 2.
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1.9 MEMBER(S) OF THE PUBLIC 

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

1.10 OCCUPATIONAL DOSE 

Occupational dose means the dose received by an individual in the 
course of employment in which the individual's assigned duties 
involve exposure to radiation or to radioactive material from 
licensed and unlicensed sources of radiation, whether in the 
possession of the licensee or other person. Occupational dose 
does not include dose received from background radiation, from 
any medical administration the individual has received, from 
exposure administered to individuals administered radioactive 
material and released in accordance with 35.75, from voluntary 
participation in medical research programs, or as a member of the 
public.  

1.11 OFFSITE DOSE CALCULATION MANUAL (ODCM) 

The OFFSITE DOSE CALCULATION MANUAL shall contain the current 
methodology and parameters used in the calculation of offsite 
doses resulting from radioactive gaseous and liquid effluents, in 
the calculation of gaseous and liquid effluent monitoring 
Alarm/Trip Setpoints, and in the conduct of the Radiological 
Environmental Monitoring Program. The ODCM shall also contain 
(1) the Radioactive Effluent Controls and Radiological 
Environmental Monitoring Programs required by Appendix A 
Technical Specification 6.8.4 and (2) descriptions of the 
information that should be included in the Annual Radiological 
Environmental Operating and Radioactive Effluent Release Reports 
required by Appendix A Technical Specifications 4.3.2.1 and 
4.3.2.2.  

1.12 OPERABLE - OPERABILITY 

Properly installed in the system and capable of performing the 
intended functions in the intended manner as verified by testing 
and tested at the frequency required by the Radiological Effluent 
Controls. Implicit in this definition shall be the assumption 
that all necessary attendant controls, electrical power source, 
cooling or seal water, lubrication or other auxiliary equipment 
that are required for the system, subsystem, train, component or 
device to perform its function(s) are also capable of performing 
their related support function(s).  

1.13 PROCESS CONTROL PROGRAM (PCP) 

The PROCESS CONTROL PROGRAM shall contain the current formulas, 
sampling, analyses, tests, and determinations to be made to 
ensure that the processing and packaging of solid radioactive 
wastes based on demonstrated processing of actual or simulated 
wet solid wastes will be accomplished in such a way as to assure 
compliance with 10 CFR Parts 20, 61 and 71 and Federal and State 
regulations and other requirements governing the disposal of 
solid radioactive waste.
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1.14 PURGE - PURGING 

PURGE or PURGING is the controlled process of discharging air or 
gas from a confinement in such a manner that replacement air or 
gas is required to purify the confinement.  

1.15 RATED THERMAL POWER (RTP) 

RTP shall be a total reactor core heat transfer rate to the 
reactor coolant of 3025 MWt. ("Rated Power" and 'Rated Thermal 
Power" are used interchangeably throughout the Technical 
Specifications).  

1.16 SITE BOUNDARY 

The SITE BOUNDARY (see Figure 1-1) means that line beyond which 
the land or property is not owned, leased, or otherwise 
controlled by either site licensee.  

1.17 SOURCE CHECK 

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

1.18 THERMAL POWER 

THERMAL POWER-shall be the total reactor core heat transfer rate 
to the reactor coolant.  

1.19 UNRESTRICTED AREA 

An UNRESTRICTED AREA (see Figure 1-1) means an area, access to 
which is neither limited nor controlled by the licensee.  

1.20 VENTILATION EXHAUST TREATMENT SYSTEM 

A VENTILATION EXHAUST TREATMENT SYSTEM is any system designed and 
installed to reduce gaseous radioiodine or radioactive material 
in particulate form in effluents by passing ventilation or vent 
exhaust gases through charcoal absorbers and/or HEPA filters for 
the purpose of removing iodines or particulates from the gaseous 
exhaust stream prior to the release to the environment. Such a 
system is not considered to have any effect on noble gas 
effluents. Engineered Safety Feature (ESF) atmospheric cleanup 
systems are not considered to be VENTILATION EXHAUST TREATMENT 
SYSTEM components.
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2/3.0 RADIOLOGICAL EFFLUENT CONTROLS AND SURVEILLANCE REQUIREMENTS 

2.1 Radioactive Liquid Effluent Monitoring Instrumentation 

CONTROL: 

In accordance with Appendix A Technical Specification 6.8.4.a.1, 
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 
2.3.1 are not exceeded. The alarm/trip setpoints of these 
channels shall be determined and adjusted in accordance with the 
methodology and parameters in the OFFSITE DOSE CALCULATION MANUAL 
(ODCM).  

APPLICABILITY: As shown in Table 2.1-1.  

ACTION: 

A. With a radioactive liquid effluent monitoring 
instrumentation channel alarm/trip setpoint less 
conservative than required by the above Control, 
immediately suspend the release of radioactive liquid 
effluents monitored by the affected channel, or declare the 
channel inoperable, or change the setpoint so it is 
acceptably conservative.  

B. With less than the minimum number of radioactive liquid 
effluent monitoring instrumentation channels OPERABLE, take 
the ACTION shown in Table 2.1-1. Exert best efforts to 
return the instruments to OPERABLE status within 30 days 
and if unsuccessful, explain in the next Annual Radioactive 
Effluent Release Report, pursuant to Reporting Requirement 
5.1, why the inoperability was not corrected within this 
time frame.  

C. Report all deviations in the Annual Radioactive Effluent 
Release Report.  

3.1 SURVEILLANCE REQUIREMENTS: 

Each radioactive liquid effluent monitoring instrumentation 
channel shall be demonstrated OPERABLE by performance of the 
CHANNEL CHECK, SOURCE CHECK, CHANNEL CALIBRATION and CHANNEL 
FUNCTIONAL TEST operations at the frequencies shown in 
Table 3.1-1.
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TABLE 2.1-1 

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION 

MINIMUM 
INSTRUMENT CHANNELS ACTION 

OPERABLE*______ 

1. GROSS RADIOACTIVITY MONITORS 
PROVIDING ALARM AND AUTOMATIC 
TERMINATION OF RELEASE 

a. Liquid Radwaste Effluent Line**(11 
(R-18 and R-61) 

b. Steam Generator Blowdown (1) 2 
EffluentLine_(R-19)______ 

2. GROSS BETA OR GAMMA RADIOACTIVITY 
MONITORS PROVIDING ALARM BUT NOT 
PROVIDING AUTOMATIC TERMINATION 
OF RELEASE 

a. Service Water System Effluent ()3 
Line (R-16A, R-16B, R-23) 

3. FLOW RATE MEASUREMENT DEVICES 
(1) 4 

a. Liquid Radwaste Effluent Line 

b. Steam Generator Blowdown (1) 4 
Effluent Line 

4. RADIOACTIVITY RECORDERS*** 

a. Liquid Radwaste Effluent Line (1) 1 

b. Steam Generator Blowdown ()2 

Effluent Line 

5. TANK LEVEL INDICATING DEVICES**** 

a. Refueling Water Storage Tank (1) 5 
b. Primary Water Storage Tank (1) 5 
C. Monitor Tank #31 (1) 5 
d. Monitor Tank #32 (1) 5

ODCM - Rev. 12
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TABLE 2.1-1 (Continued) 

TABLE NOTATION 

*During release by the pathway, channels shall, be OPERABLE and in 
service during such release on a continuous, uninterrupted basis.  
Except that outages are permitted, within the time frame and 
limitations of the specified action, for the purpose of maintenance of 
required tests, checks and calibration.  

**The condensate polisher regenerative waste release path does not need 
to be monitored unless a primary to secondary side leak is present.  

Required only if alarm/trip set point is based on recorder-controller.  

***Tanks included in this Control are those outdoor tanks that are not 
surrounded by liners, dikes, or walls capable of holding the tank 
contents and do not have tank overflows and surrounding area drains 
connected to the liquid radwaste treatment system.

2/3-3
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TABLE 2.1-1 (Continued)

TABLE NOTATION

ACTION 1 -

ACTION 2 -

ACTION 3 

ACTION 4 

ACTION 5 -

With the number of channels OPERABLE less than required by the 
Minimum Channels OPERABLE requirement, effluent releases may 
continue provided that prior to initiating a release: 

a. At least two independent samples are analyzed in accordance 
with Radiological Effluent Control Surveillance Requirement 
3.3.1 .A, 

and 

b. At least two technically qualified members of the Facilit y 
Staff independently verify the release rate calculations 
and discharge line valving: 

Otherwise, suspend release of radioactive effluents via this 
pathway.  

With the number of channels OPERABLE less than required by the 
Minimum.Channels OPERABLE requirement, effluent releases via this 
pathway may continue provided grab samples are analyzed either 
for principal gamma emitters or for gross radioactivity (beta or 
gamma) at a lower limit of detection of at least 5 x 10' 
microcurie/ml (as Cs-137): 

a. At least once per 12 hours when the specific activity of 
the secondary coolant is greater than 0.01 microcurie/gram 
DOSE EQUIVALENT 1-131.  

b. At least once per 24 hours when the specific activity of 
the secondary coolant is less than or equal to 0.01 
microcurie/gram DOSE EQUIVALENT 1-131.  

With the number of channels OPERABLE less than required by the 
Minimum Channels OPERABLE requirement, effluent releases via this 
pathway may continue provided that, at least once per 12 hours, 
grab samples are collected and analyzed for gross radioactivity 
(beta or ga~mma) at a lower limit of detection of at least 5 X 10

microcurie/ml (as Cs-137).  

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

With the number of channels OPERABLE less than required by the 
Minimum Channels OPERABLE requirement, liquid additions to this 
tank may continue provided the tank liquid level is estimated 
during all liquid additions to the tank.

2/3-4

Part I

S



Prt IODCM - Rev. 12

TABLE 3.1-1

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION 
SURVEILLANCE REQUIREMENTS 

CHANNEL 
CHANNEL FUNC

CHANNEL SOURCE CALIBRA- TIONAL 
INSTRUMENT CHECK CHECK TION TEST 

1. GROSS RADIOACTIVITY MONITORS 
PROVIDING ALARM AND AUTOMATIC 
TERMINATION OF RELEASE 

a. Liquid Radwaste Effluent Line D* D* 24M(3) Q()* 
(R-18 and R-6l*****) 

b. Steam Generator Blowdown D* M* 24M(3) Q()* 
EffluentLine_(R-l9)___________ _____ 

2. GROSS BETA OR GAMMA RADIOACTIVITY 
MONITORS PROVIDING ALARM BUT NOT 
PROVIDING AUTOMATIC TERMINATION 
OF RELEASE 

a. Service Water System Effluent D* M* 24M(3) () 
Line (R-16A and R-16B) 

b. Service Water System Effluent D* M* 18M(3) () 
Line_(R-23) __________ 

3. FLOW RATE MEASUREMENT DEVICES 

a. Liquid Radwaste Effluent Line D(4) N.A. 18M Q 
b. Steam Generator Blowdown D(4) N.A. 24M N.A.  

Effluent Line 

4. RADIOACTIVITY RECORDERS 

a. Liquid Radwaste Effluent Line D* N.A. 24M ** 
b. Steam Generator Blowdown D* N.A. 24M ** 

Effluent Line 

5. TANK LEVEL INDICATING DEVICES*** 

a. Refueling Water Storage Tank D** N.A. 18M 18M 
b. Primary Water Storage Tank D** N.A. 24M 24M 
C. Monitor Tank #31 D** N.A. 18M 18M 
d. Monitor tank #32 D** N.A. 18M 18M

2/3-5
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TABLE 3.1-1 (Continued) 

TABLE NOTATION 

* When this pathway is utilized for releases, with frequency no more than 
indicated.  

** During liquid additions to the tank.  

** Tanks included in this Control are those outdoor tanks that are not 
surrounded by liners, dikes, or walls capable of holding the tank 
contents and do not have tank overflows and surrounding area drains 
connected to the liquid radwaste treatment system.  

Required only if alarm/trip setpoint is based on recorder-con troller.  

SThe condensate polisher regenerative waste release path does not need 
to be monitored unless a primary to secondary leak is present.  

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

1. Instrument indicates measured levels above the alarm/trip 
setpoint.  

(2) The CHANNEL FUNCTIONAL TEST shall also demonstrate that control room 
alarm annunciation occurs if any of the following conditions exists: 

1. Instrument indicates measured levels above the alarm setpoint.  

2. Instrument controls not set in operate mode.  

(3) Radioactive calibration standards used for CHANNEL CALIBRATIONS shall 
be traceable to the National Institute of Standards -and Technology 
(NIST) or an aliquot of calibration solution shall be analyzed with 
instrumentation which is calibrated with NIST traceable standards.  
(Standards from suppliers who participate in measurement assurance 
activities with NIST are acceptable).  

(4) CHANNEL CHECK shall consist of verifying indication of flow during 
periods of release. CHANNEL CHECK shall be made at least once per 24 
hours on days on which continuous, periodic, or batch releases are 
made.  

D Daily M Monthly 
N.A. Not Applicable Q Quarterly 
18M At least once per 18 months.  
24M At least once per 24 months.

2/3-6
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2.2 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION 

CONTROL: 

In accordance with Appendix A Technical Specification 6.8.4.a.1, the 
radioactive gaseous effluent monitoring instrumentation channels shown 
in Table 2.2-1 shall be OPERABLE with their alarm/trip setpoints set to 
ensure that the limits of Control 2.4.1 are not exceeded. The 
alarm/trip setpoints of these channels shall be determined and adjusted 
in accordance with the methodology and parameters in the ODCM.  

APPLICABILITY: As shown in Table 2.2-1.  

ACTION: 

A. With a radioactive gaseous effluent monitoring instrumentation 
channel alarm/trip setpoint less conservative than required by 
the above Control, immediately suspend the release of radioactive 
gaseous effluents monitored by the affected channel or declare 
the chaiinei inoperable, or change the setpoint so it is 
acceptably conservative.  

B. With less than the minim-,um number of radioactive gaseous effluent 
monitoring instrumentation channels OPERABLE, take the ACTION 
shown in Table 2.2-1. Exert best efforts to return the 
instruments to OPERABLE status within 30 days and, if 
unsuccessful, explain in the next Annual Radioactive Effluent 
Release Report, pursuant to Reporting Requirement 5.1, why the 
inoperability was not corrected within this time frame.  

C. Report all deviations in the Annual Radioactive Effluent Release 
Report.  

3.2 SURVEILLANCE REQUIREMENTS: 

Radioactive gaseous effluent monitoring instrumentat ion channels shall 
be demonstrated OPERABLE by performance of the CHANNEL CHECK, SOURCE 
CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL TEST operations at 
the frequencies shown in Table 3.2-1.

2/3-7
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TABLE 2.2-1 

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION 

MINIMUM 
INSTRUMENT CHANNELS APPLICABILITY ACTION 

______________________________ OPERABLE 

1. WASTE GAS HOLDUP SYSTEM 

a. Noble Gas Activity (1) **6 

Monitor- Providing 
Alarm_(R-20) ______ 

2. CONDENSER AIR EJECTOR 

a. Noble Gas Activity Monitor (1) *8 

(R-15) _______ 

3. ENVIRONMENTAL RELEASE POINTS 
(PLANT VENT***, ADMIN.  
BUILDING, CONTROLLED AREA, RAD 
MACHINE SHOP) 

a. Noble Gas Activity Monitor (1) *8, 11 
(R-14, R-27, R-46 and R-59) (1) *10 

b. Iodine Sampler (1) *10 

C. Particulate Sampler (1) *7 

d. Flow Rate Monitor (1) *7 

e. Sampler Flow Rate Monitor 

4. CONTAINMENT PURGE SYSTEM 

a. Containment Noble Gas (1) *9 

Activity - Monitor (R-12) 
Providing Alarm and 
Automatic Termination of 
Release 

TABLE NOTATION

* Channels shall be OPERABLE and in service 
release via this pathway, except that outages 
frame of the specified action for the purpose 
of required tests, checks and calibrations.

on a continuous basis during 
are permitted, within the time 
of maintenance and performance

During waste gas holdup system operation (treatment for primary system 
of fgases).
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TABLE 2.2-1 (Continued)

This will also monitor releases from the Vent Header, Auxiliary 
Building vents, Fuel Storage Building Vents, and the Rad Waste 
Area Vent.

ACTION 6 

ACTION 7 

ACTION 8 

ACTION 9 

ACTION 10 

ACTION 11 -

With the number of channels OPERABLE less than that 
required by the Minimum Channels OPERABLE requirement, the 
radioactive content of the receiving gas decay tank shall 
be determined daily to ensure compliance with Appendix B, 
Technical Specification 1.3.2.  

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

With the number of channels OPERABLE less than required by 
the Minimum Channels OPERABLE requirement, effluent 
releases via this pathway may continue provided grab 
samples are taken at least once per 12 hours and these 
samples are analyzed for gross activity within 24 hours.  

With the number of channels OPERABLE less than required by 
the Minimum Channels OPERABLE requirement, immediately 
suspend PURGING of radioactive effluents via this pathway.  
During containment building ventilation in the cold 
shutdown condition, continuous monitoring and automatic 
termination of release is not required. One continuous 
monitor at the final release point (plant vent) is 
sufficient.  

With the number of channels OPERABLE less than required by 
the Minimum Channels OPERABLE requirement, effluent 
releases via the effected pathway may continue provided 
samples are continuously collected with auxiliary sampling 
equipment as required in Table 3.4-1.  

With the n-1" er of channels OPERABLE less than that 
required by the Minimum Channels OPERABLE requirement for 
the plant vent, the contents of the radwaste gas decay 
tanks may be released to the environment provided that 
prior to initiating the release: 

a. At least two independent samples of the tank 
contents are analyzed 

and, 
b. At least two technically qualified members of the 

facilities staff independently verify the release 
rate calculations and discharge valve lineup.
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TABLE 3.2-1 

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS 

MODES in 
WHICH 
SURVEIL

CHANNEL SOURCE CHANNEL FUNCTIONAL LANCE 
INSTRUMENT CHECK CHECK CALIBRATION TEST REQUIRED 

1. WASTE GAS HOLDUP SYSTEM 

a. Noble Gas Activity D M 24M(2) Q(l)*** 
monitor - Providing 
Alarm (R-20)____ ______ 

2. CONDENSER AIR EJECTOR 

a. Noble Gas Activity D M 24M(2) Q(l)*** 
Monitor (R-15) 

3. ENVIRONMENTAL RELEASE 
POINTS (PLANT VENT, 
ADMIN. BUILDING 
CONTROLLED AREA. VENT, 
RAD.MACHINE SHOP VENT) 

a. Noble Gas Activity D M 24M(2) Q(l)*** 
Monitor (R-14, R-27, S R-46, and R-59) 

b. Iodine Sampler W N.A. N.A. N.A.* 
C. Particulate Sampler W N.A. N.A. N.A.* 
d. Flow Rate Monitor D N.A. 18M Q* 
e. Sampler Flow Rate D N.A. 18M N.A.* 

Monitor 

4. CONTAINMENT PURGE SYSTEM 

a. Containment Noble D M 24M(2) Q(l)*** 
Gas Activity Monitor 
(R-12) - Providing 
Alarm and Automatic 
Termination of 
Release 

TABLE NOTATION 

* Surveillance is required at all times except when monitor has been removed 
from service in accordance with Table 2.2-1.  

** Will not include operation of automatic control functions.
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TABLE 3.2-1(Contjnued) 

(1) The CHANNEL FUNCTIONAL TEST shall also demonstrate that control 
room alarm annunciation occurs if any of the following conditions 
exists: 

1. Instrument indicates measured levels above the alarm 
setpoint.  

2. Instrument controls not set in operate mode.  

(2) Radioactive Calibration Standards used for CHANNEL CALIBRATIONS 
shall be traceable to the National Institute of Standards and 
Technology (NIST) or an aliquot of calibration gas shall be 
analyzed with instrumentation which is calibrated with NIST 
traceable standards (standards from suppliers which participate 
in measurement assurance activities with NIST are acceptable).  

D Daily 
M Monthly 
N.A. Not Applicable 
Q Quarterly 
18M At least once per 18 months.  
24M At least once per 24 months.
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2.3 .RADIOACTIVE LIQUID EFFLUENTS 

2.3.1 LIQUID EFFLUENT CONCENTRATION 

CONTROL: 

In accordance with Appendix A Technical Specifications 6.8.4.a.2 
and 6.8.4.a.3, the concentration of radioactive material released 
in liquid effluents to UNRESTRICTED AREAS shall be limited to 10 
times the concentration values specified in Appendix B, Table 2, 
Column 2 to 10 CFR 20 for radionuclides other than dissolved or 
entrained noble gases. For dissolved or entrained noble gases, 
the concentration shall be limited to 2 x 10-' microcuries/ml.  

APPLICABILITY: At all times.  

ACTION: 

With '- concentration of radioactive material released in liquid 
effluents to UNRESTRICTED AREAS exceeding the above limits, 
immediately restore the concentration to within these limits.  

3.3.1 SURVEILLANCE REQUIREMENTS: 

A. Radioactive liquid wastes shall be sampled and analyzed 
according to the sampling and analysis program of Table 
3 .3 .1-1.  

B. The results of the radioactivity analyses shall be used in 
accordance with the methodology and parameters in the ODCM 
to assure that the concentrations at the point of release 
are maintained within the limits of Control 2.3.1.
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TABLE 3.3.1-1 

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM 

Lower 
Limit of 
Detect

Minimum Type of tion 
Sampling Analysis Activity (LLD)a 

Liquid Release Type Frequency Frequency Analysis (uCi/ml) 

A. Batch Waste B B Principal 5 x 1 0
Release Tanks b Each Batch Each Batch Gamma 

Emittersc 

Mo-99, Ce-144 5 X 10-6 

1-131 1 X 10-6 

B M Dissolved & lX 10-5 
One Batch/M Entrained 

Gases (Gamma 
____________Emitters) 

B M H-3 1 x 10-1 
Each Batch Composite' 

Gross Alpha 1 X 10-7 

B Q 
Each Batch Composite' Sr-89, Sr-90 5 x 10' 

Fe-55 1 X 10-6 

B. Continuous 3/W W Principal 5 x 10-7 
Releases efComposite' Composite8  Gamma Emitters 

Mo-99, Ce-144 5 X 10-6 

1-131 1 X 10-6 

M M Dissolved & 1 x 10-5 
Grab Sample Entrained 

Gases (Gamma 
____________ Emitters) _____ 

W M H-3 x 10-1 
Composite8d Composite8d 

Gross Alpha 1 X 10

W Q 
Composite8d Composite d Sr-89, Sr-90 5 x 10-' 

Fe-55 1 X 10-6
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TABLE 3.3.1-1 (Continued) 

TABLE NOTATION 

Frequency Notation 

B = Batch 
W = Weekly 
M = Monthly 
Q = Quarterly 

aThe LLD is defined, for purposes of these Controls, as the smallest 
concentration of radioactive material in a sample that will yield a net 
count, above system background, that will be detected with 95% probability 
with only 5% probability of falsely concluding that a blank observation 
represents a "real" signal. Equations used in the calculation of the LLD for 
a particular measurement system are presented in the ODCM.  

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

bA batch release is the discharge of liquid wastes of a discrete volume.  
Prior to samplings for analyses, each batch shall be isolated, and then 
thoroughly mixed to assure representative sampling. (Steam Generators may be 
considered a batch release for reporting purpose during shutdown condition 
but should be analyzed in accordance with the continuous release section of 
table.) 

CThe principal gamma emitters for which the LLD Control applies exclusively 
are the following radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, Cs-134, 
Cs-137; and Ce-141. This list does not mean that only these nuclides are to 
be monitored. other gamma peaks that are identifiable, together with those 
of the above nuclides, shall also be analyzed and reported in the Annual 
Radioactive Effluent Release Report pursuant to Reporting Requirement 5.1.  

dA 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 that is representative of 
the liquids released.  

e A continuous release is the discharge of liquid wastes of a nondiscrete 
volume, e.g., from a volume of a system that has an input flow during the 
continuous release.  

fSteam generator feedwater shall be monitored for. principal gamma emitters 
when steam generator blowdown exceeds 3x105' uci/ml and releases to the 
envirornent. This activity concentration is evaluated in accordance with the 
methodology presented in the ODCM.

2/3-14

Part I



Part I ODCM - Rev. 12 

S2.3.2 DOSE FROM LIQUID EFFLUENTS 

CONTROLS: 

In accordance with Appendix A Technical Specifications 6.8.4.a.4 
and 6.8.4.a.5, the dose or dose commitment to a MEMBER OF THE 
PUBLIC from radioactive materials in liquid effluents released, 
from each reactor unit, to UNRESTRICTED AREAS shall be limited: 

1. During any calendar quarter to less than or equal to 1.5 
mrems to the total body and to less than or equal to 5 
mrems to any organ, 

and 

2. During any calendar year to less than or equal to 3 mrems 
to the total body and to less than or equal to 10 mrems to 
any organ.  

APPLICAB!-J-:: At all times.  

ACTION: 

With the calculated dose from the release of radioactive 
materials in liquid effluents exceeding any of the above limits, 
in lieu of a Licensee Event Report, prepare and submit to the 
Commission within 30 days, pursuant to Appendix A Technical 
Specification 6.9.2, a Special Report that identifies the 

* cause(s) for exceeding the limit(s) and defines the corrective 
action(s) that have been taken to reduce the release(s) and the 
proposed corrective actions to be taken to assure that subsequent 
releases will be in compliance with the above limits. This 
Special Report shall also include (1) the results of radiological 
analyses of the drinking water source and (2) the radiological 
impact on finished drinking water supplies with regard to the 
requirements of 40 CFR Part 141.* 

3.3.2 SURVEILLANCE REQUIREMENTS: 

Cumulative dose contributions from liquid effluents for the 
current calendar quarter and the current calendar year shall be 
determined in accordance with the methodology and parameters in 
the ODCM at least once per month.  

* Applicable only if drinking water supply is taken from the 
receiving water body within 3 miles of the plant discharge. In 
the case of river sited plants this is 3 miles downstream only.

2/3-15



Part I

2/3-16

QDCM - Rev. 12 

2.3.3 LIQUID RADWASTE TREATMENT SYSTEM 

CONTROL: 

In accordance with Appendix A Technical Specification 6.8.4.a.6, 
the liquid radwaste treatment system shall be used when the 
projected doses due to the liquid effluent, from each reactor 
unit, to UNRESTRICTED AREAS would exceed 0.06 mrem to the total 
body or 0.2 mrem to any organ in a 31 day period.  

APPLICABILITY: At all times.  

ACTION: 

With radioactive liquid waste being discharged without treatment 
and in excess of the above limits, in lieu of a *Licensee Event 
Report, prepare and submit to the Commission within 30 days, 
pursuant to Appendix A Technical Specification 6.9.2, a Special 
Report that includes the following information: 

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

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

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

3.3.3 SURVEILLANCE REQUIREMENTS: 

Doses due to liquid releases from each reactor unit to 
UNRESTRICTED AREAS shall be projected at least once per month in 
accordance with the methodology and parameters in the QDCM when 
the liquid radwaste treatment systems are not being fully 
utilized.
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2.4 RADIOACTIVE GASEOUS EFFLUENTS 

2.4.1 GASEOUS EFFLUENT DOSE RATES 

CONTROL: 

In accordance with Appendix A Technical Specifications 6.8.4.a.3 
and 6.8.4.a.7, the dose rate due to radioactive materials 
released in gaseous effluents from the site to areas at and 
beyond the SITE BOUNDARY shall be limited to the following: 

1. For noble gases: Less than or equal to a dose rate of 500 
mrems/yr to the total body and less than or equal to a dose 
rate of 3000 mrems/yr to the skin, 

and 

2. For iodine-131, for tritium, and for all radionuclides in.  
particulate form with half lives greater than 8 days: Less 
than or equal to a dose rate or 1500 mrems/yr to any organ.  

APPLICABILITY: At all times.  

ACTION: 

With the dose rate(s) exceeding the above limits, immediately 
restore the release rate to within the above limit(s).  

3.4.1 SURVEILLANCE REQUIREMENTS: 

A.- The dose rate due to noble gases in gaseous effluents shall 
be determined to be within the above lim its in accordance 
with the methodology and parameters in the ODCM.  

B. The dose rate due to iodine-131, tritium, and all 
radionuclides in particulate form with half lives greater 
than 8 days in gaseous effluents shall be determined to be 
within the above limits in accordance with the methodology 
and paramete-- in the ODCM by obtaining representative 
samples and performing analyses in accordance with the 
sampling and analysis program specified in Table 3.4.1-1.
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TABLE 3.4.1-1 

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM 

Lower Limit 
Minimum Type of of Detection 

Sampling Analysis Activity (LLDa) 
Gaseous Release Type Frequency Frequency Analysis (uCi/cc) 

B B Principal 1x104' 
A. Waste Gas Each Tank Each Tank Noble Gas 

Storage Grab Sample Gamma 
___________Emitter Sb 

B. Containment B B Principal 1X10-4 
Purge Each PURGE Each PURGE Noble Gas 

Grab Sample Gamma 
_____________Emitter Sb 

C. Condenser* Air Grab Sample M Principal 1X10-4 

Ejector Noble Gas 
Gamma 

_____________Emitter Sb 

D. Environmental M' Grab Mc Principal 1X10-1 
Release Sample Noble Gas 

Points Gamma 
(Plant Vent,_______ Emi ttersb 

Admnin. Bldg. Md .e Controlled MeGrab MeH-3 1X10-1 
Area Vent, 
Radioactive Continuous' W9 1-131 1X10'21 
Machine Charcoal 
Shop Vent) Sample _______ 

Continuous' W9 Principal 1X10-1 
Particulate Gamma 
Sample EmitterSb 

(1-131, 
_____ ____ ____ others) _ _ _ _ _ _ _ 

Continuous' M Gross 1x10-11 
Composite Alpha 
Particulate 

____ ____ ___ Sample _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Continuousf Q Sr-89, lXlO 11 
Composite Sr-90 
Particulate 

___________ Sample _______ _______ 

Continuous' Noble Gas Noble Gases 1x10-1 
Monitor Gross Beta 

I________ or Gamma 11
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TABLE 3.4.1-1 (Continued) 

TABLE NOTATION 

Frequency Notation 

B = Batch 
W = Weekly 
M = Monthly 
Q = Quarterly 

aThe LLD is defined, for purposes of these Controls" as the smallest 
concentration of radioactive material in a sample that will yield a net 
count, above system background, that will be detected with 95% probability 
with only 5% probability of falsely concluding that a blank observation 
represents a "real" signal. Equations used in the calculation of the LLD for 
a particular measurement system are presented in the ODCM.  

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

b The principal gamma emitters for which the LLD Control applies exclusively 

are the following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and 
Xe-138 for gaseous emissions and Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, 
Cs-134, Cs-137, Ce-141 and Ce-144 for particulate emissions. This list does 
not mean that only these nuclides are to be monitored. Other gamma peaks 
that are identifiable, together with those of the above nuclides, shall also 
be analyzed and reported in the Annual Radioactive Effluent Release Report 
pursuant to Reporting Requirement 5.1.  

c 
The main plant vent shall be sampled and analyzed following shutdown, 
startup, or a THERMAL POWER change (within one hour) exceeding 15 percent of 
RATED THERMAL POWER unless either (1) analysis shows that the DOSE EQUIVALENT 
1-131 concentration in the primary coolant has not increased more than a 
factor of 3: or (2) the noble gas activity monitor shows that effluent 
activity has not increased by more than a factor of 3. Under no 
circumstances would iodine samples be required more than once per day. Plant 
vent Tritium grab samples shall be taken at least once per 24 hours when the 
refueling canal is flooded unless continuous sampling equipment is in u'se, 

d Plant vent tritium grab samples shall be taken at least once per 24 hours 

when the refueling canal is flooded unless continuous sampling equipment is 
in use.  

ePlant vent tritium grab samples shall be taken at least once per 7 days from 
the ventilation exhaust from the spent fuel pool area, whenever spent fuel is 
in the spent fuel pool unless continuous sampling equipment is in use.
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TABLE 3.4.1-1 (Continued) 

TABLE NOTATION 

The ratio of the sample flow rate to the sampled steam flow rate shall be 
known for the time period covered by each dose or dose rate calculation made 
in accordance with Controls 2.4.1, 2.4.2 and 2.4.3.  

9Samples shall be changed at least once per 7 days and analyses shall be 
completed within 48 hours after changing, or after removal from sampler.  
Sampling shall also be performed at least once per 24 hours for at least 7 
days following each shutdown, startup or THERMAL POWER change exceeding 15 
percent of RATED THERMAL POWER in one hour and analyses shall be completed 
within 48 hours of changing. When samples collected for 24 hours are 
analyzed, the corresponding LLDs may be increased by a factor of 10. This 
requirement does not apply if either (1) analysis shows that the DOSE 
EQUIVALENT 1-131 concentration in the primary coolant has not increased more 
than a factor of 3; or (2) the noble gas monitor shows that effluent activity 
has not increased more than a factor of 3.

2/3-20



Part I

2/3-21

ODCM - Rev. 12 

2.4.2 DOSE FROM NOBLE GASES 

CONTROLS: 

In accordance with Appendix A Technical Specifications 6.8.4.a.5 
and 6.8.4.a.8, the air dose due to noble gases released in 
gaseous effluents, from each reactor unit, to areas at and beyond 
the SITE BOUNDARY shall be Limited to the following: 

1. During any calendar quarter: Less than or equal to 5 mrads 
for gamma radiation and less than or equal to 10 mrads for 
beta radiation.  

and, 

2. During any calendar year: Less than or equal to 10 mrads 
for gamma radiation and less than or equal to 20 mrads for 
beta radiation.  

APPLICABILITY: At all times.  

With the calculated air dose from radioactive noble gases in 
gaseous effluents exceeding any of the above limits, in lieu of 
a Licensee Event Report, prepare and submit to the Commission 
within 30 days, pursuant to Appendix A Technical Specification 
6.9.2, a Special Report that 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.  

3.4.2 SURVEILLANCE REQUIREMENTS: 

Cumulative dose contributions for the current calendar quarter 
and current calendar year for noble gases shall be determined in 
accordance with the ODCM at least once per month.
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2.4.3 DOSE FROM IODINE-131. TRITIUM. AND RADIONUCLIDES IN 
PARTICULATE FORM 

* CONTROLS: 

In accordance with Appendix A Technical Specifications 6.8.4.a.5 
and 6.8.4.a.9, the dose to a MEMBER OF THE PUBLIC from iodine
131, tritium and all radionuclides in particulate form with half
lives greater than 8 days in gaseous effluents released, from 
each reactor unit, to areas at and beyond the SITE BOUNDARY shall 
be limited to the following: 

1. During any calendar quarter: Less than or equal to 7.5 
mrems to any organ 

and, 

2. During any calendar year: Less than or equal to 15 mrems to 
any organ.  

APPLICABILITY: At all times.  

ACTION: 

With the calculated dose from the release of iodine-131, tritium, 
and radionuclides in particulate form with half lives greater 
than 8 days, in gaseous effluents exceeding any of the above 
limits, in lieu of a Licensee Event Report, prepare and submit to 
the Commission within 30 days, pursuant to Appendix A Technical 
Specification 6.9.2, a Special Report that 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.  

3.4.3 SURVEILLANCE REQUIREMENTS: 

Cumulative dose contributions for the current calendar quarter 
and current calendar year for iodine-131, tritium, and 
radionuclides in particulate form with half lives greater than 8 
days shall be determined in accordance with the methodology and 
parameters in thE ODCM at least once per month.  
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2.4.4 GASEOUS RADWASTE TREATMENT SYSTEM 

CONTROL: 

In accordance with Appendix A Technical Specification 6.8.4.a.6, 
the appropriate GASEOUS RADWASTE TREATMENT SYSTEM and the 
*appropriate VENTILATION EXHAUST TREATMENT SYSTEM shall be used to 
reduce radioactive materials in gaseous waste prior to their 
discharge when the projected gaseous effluent air doses due to 
gaseous effluent releases, from each reactor unit, to areas at 
and beyond the SITE BOUNDARY would exceed 0.2 mrad for gamma 
radiation and 0.4 mrad for beta radiation in a 31 day period.  
The VENTILATION EXHAUST TREATMENT SYSTEM shall be used to reduce 
radioactive materials in gaseous waste prior to their discharge 
when the projected doses due to gaseous effluent releases, from 
each reactor unit, to areas at and beyond the SITE BOUNDARY would 
exceed 0.3 mrem to any organ of a MEMBER OF THE PUBLIC in a 31 
day period.  

APPLICABILITY: At all time5.  

With gaseous waste being discharged without treatment and in 
excess of the above limits, in lieu of a Licensee Event Report, 
prepare and submit to the Commission within 30 days, pursuant~to 
Appendix A Technical Specification 6.9.2, a Special Report that 
includes the following information: 

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

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

and 

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

3.4.4 SURVEILLANCE REQUIREMENTS: 

Doses due to gaseous releases from each reactor unit to areas at 
and beyond the SITE BOUNDARY shall be projected at least once per 
month in accordance with the methodology and parameters in the 
ODCM when the GASEOUS RADWASTE TREATMENT SYSTEMS are not being 
fully utilized.
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2.5/3.5 SOLID RADIOACTIVE WASTE 
CONTROLS AND SURVEILLANCE REQUIREMENTS: 

These sections are contained in the PCP.  

2.6 TOTAL DOSE 

CONTROL: 

In accordance with Appendix A Technical Specification 6.8.4.a.10, 
limit the annual (calendar year) dose or dose commitment to any 
MEMBER OF THE PUBLIC due to releases of radioactivity and to 
direct radiation from uranium fuel cycle sources to less than or 
equal to 25 mrems to the total body or any organ, except the 
thyroid, which shall be limited to less than or equal to 75 
mrems.  

APPLICABILITY: At all times.  

ACTION: 

A. With calculated doses from the release of radioactive 
materials in liquid or gaseous'effluents exceeding twice 
the limits of Control 2.3.2.A, 2.4.2.A or 2.4.3.A, 
calculations should be made, including direct radiation 
contributions from the reactor units and from outside 
storage tanks, to determine whether the above limits have 
been exceeded.  

B. If such is the case, in lieu of a Licensee Event Report, 
prepare and submit to the Commission within 30 days, 
pursuant to Appendix A Technical Specification 6.9.2, a 

*Special Report that defines the corrective action to be 
taken to reduce subsequent releases to prevent recurrence 
of exceeding the above limits and includes the schedule for 
achieving conformance with the above limits. This Special 
Report, as defined in 10 CFR Part 20. 2203 (a) (4) , shall 
include an analysis that 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) exceeds the above 
limits and if the release condition resulting in violation 
of 40 CFR Part 190 has not already been corrected, the 
Special Report shall include a request for a variance in 
accordance with the provisions of 40 CFR Part 190.  
Submittal of the report within 30 days is considered a 
timely request, and a variance is granted until staff 
action on the request is complete.  
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3.6 SURVEILLANCE REQUIREMENTS: 

A. Cumulative dose contributions from liquid and gaseous 
effluents shall be determined in accordance with 
Surveillance Requirements 3.3.2, 3.4.2, 3.4.3 and in 
accordance with the methodology and parameters in the ODCM.  

B. Cumulative dose contributions from direct radiation from 
the reactor units and from radwaste storage tanks shall be 
determined in accordance with the methodology and 
parameters in the ODCM. This requirement is applicable 
only under conditions set forth in Control 2.6.
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2.7 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

* CONTROL: 

In accordance with Appendix A Technical Specification 6.8.4.b.1, 
the Radiological Environmental Monitoring Program shall be 
conducted as specified in Table 2.7-1.  

APPLICABILITY: At all times.  

ACTION: 

A. With the Radiological Environmental Monitoring Program not 
being conducted as specified in Table 2.7-1, in lieu of a 
Licensee Event Report, prepare and submit to the 
Commission, in the Annual Radiological Environmental 
Operating Report required by Reporting Requirement 5.2, a 
description of the reasons for not conducting the program 
as required and the plans for preventing a recurrence.  

B. With the level of radioactivity as the result of plant 
effluents in an environmental sampling medium at a 
specified location exceeding the reporting levels of Table 
2.7-2 when averaged over any calendar quarter, in lieu of 
a Licensee Event Report, prepare and submit to the 
Commission within 30 days, pursuant to Appendix A Technical 
Specification 6.9.2, a Special Report that identifies the 
cause(s) for exceeding the limit(s) and defines the 
corrective actions to be taken to reduce radioactive 
effluents so that the potential annual dose to A MEMBER OF 
THE PUBLIC is less than the calendar year limits of 
Controls 2.3.2, 2.4.2, and 2.4.3. When more than one of 
the radionuclides in Table 2.7-2 are detected in the 
sampling medium, this report shall be submitted if: 

concentration (1) + concentration (2) +.>1.0 

reporting level (1) reporting level (2) 

When radionuclides other than those in Table 2.7-2 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 Controls 2.3.2, 2.4.2, and 2.4.3. 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.
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C. With milk or fresh leafy vegetable samples unavailable from 
one or more of the sample locations required by Table 2.7
1, identify locations for obtaining replacement samples and 
add them to the Radiological Environmental Monitoring 
Program within 30 days. The specific locations from which 
samples were unavailable may then be deleted from the 
monitoring program. In lieu of a Licensee Event Report and 
pursuant to Reporting Requirement 5.1, identify the cause 
of the unavailability of samples and identify the new 
location(s) for obtaining replacement samples in the next 
Annual Radioactive Effluent Release. Report and also include 
in the report a revised figure(s) and table for the ODCM 
reflecting the new location(s).  

3.7 SURVEILLANCE REQUIREMENTS: 

The radiological environmental monitoring samples shall be 
collected pursuant to Table 2.7-1 from the specific locations 
given in the table and figure(s) in the ODCM and the detection 
capabilities required by Table 3.7-1.
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TABLE 2.7-1
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*RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ______ 

Sampling 
Numuber of and Type and 

Exposure Pathway Representative Samples Collection Frequency 
and/or Sample and Sample Locations'a Frequency of Analysis 

1. Direct Radiation b 40 routine monitoring Quarterly Gamma dose 
stations (DRl-DR4O) quarterly 
with two or more 
dosimeters for 
measuring and recording 
integrated dose 
continuously placed as 
follows: 

an inner ring of 
stations, one in each 
meteorological sector 
in the general area of 
the site boundary (DRl
DRl6) 

an outer ring of 
stations, one in each 
meteorological sector 
in the 6 to 8 km range 
from the site (DRl7
DR3 2) 

the balance of the 
stations (DR33-DR4O) to 
be placed in special 
interest areas and in 
onae area to serve as a 
control station. _______
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TABLE 2.7-1 (Continued) 

RADIOLOGICAL ENV'IRONMENTAL MONITORING PROGRAM 

Sampling 
Numiber of and Type and 

Exposure Pathway Representative Samples Collection Frequency 
and/or Sample and Sample Locations' Frequency of Analysis 

2. Airborne Samples from 5 Continuous Radioiodine 
Radioiodine and locations (Al-A5): sampler Canister: 
Particulates operation 

3 samples (Al-A3) from with col- 1-131 
close to the 3 site lection analysis 
boundary locations in weekly, or weekly.  
different sectors, of more fre
the highest calculated quently if Particulate 
annual average ground required by Sam-pler: 
level D/Q. dust 

loading Gross beta 
1 sample (A4) from the radioactivity 
vicinity of a community analysis 
having the highest following 
calculated annual filter 
average ground level change;'d 
D/Q.  

Gamma 
1 sample (AS) from a isotopic 
control location as for analysis' of 
example 15-30 km composite (by 
distant and in the location) 
least prevalent wind quarterly 
direction.  

3. Waterborne 

a. Surface 1 sample upstreamt  Composite Gamma 
(Wal) sample over isotopic 

1 sample downstream 1 month analysis' 
(Wa2) peid monthly.  

Composite for 
tr it ium 
analysis 

____________________ _ ___ ___ ___ quarterly.
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TABLE 2.7-1 (Continued) 

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

Sampling 
Numiber of and Type and 

Exposure Pathway IRepresentative Samples Collection Frequency 
and/or Sample and Sample Locations' Frequency jof Analysis

3. Waterborne 

b. Drinking 

C. Sediment from 
Shorel1ime 

4. Ingestion 

a. Milk

1 sample (Wbl) of the 
nearest surface 
drinking supply 

2 samples (Wcl-Wc2) 

1 sample (Wcl) from 
downstream area with 
existing or potential 
recreational value.  

1 control sample (Wc2) 
from an upstream area.  

Samples from milking 
animals in 3 locations.  
(Ial-Ia3) within 5 km 
distance having the 
highest'dose potential.  
If there are none, then 
1 sample from milking 
animals in each of 3 
areas (Ial-1a3) between 
5 to 8 km distant if 
available where doses 
are calculated to be 
greater than 1 mrem per 

h 
yr 

1 sample from milking 
animals at a control 
location (1a4) , 15-30 
km distant and in the 
least prevalent w-ind 
direction.

Grab 
monthly 

2 annually 
at least 90 
days apart 

Semimonthly 
when 
animals are 
on pasture; 
monthly at 
other 
times.  

Con
currently 
with 
indicator 
locations.

Gross beta 
and gamma 
isotopic 
analysis 
monthly.  
Composite for 
tr it ium 
analysis 
quarterly.  

Gamma 
isotopic 
analysis' 

Gamma 
isotopic' and 
1-131 
analysis 
semimonthly 
when animals 
are on 
pasture; 
monthly at 
other times.

________ I __________
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TABLE 2.7-1 (Continued) 

RADIOLOGICAL ENVIRONMNT~AL MONITORING PROGRAM 

Exposure Pathway Representative Samples Collection Frequency 

and/or Sample and Sample Locationsa Frequency of Analysis

4. Ingestion 

b. Fish and 
Invertebrates 

C. Food Products

2 samples (Ibl, Ib2) 

1 sample (Ibl) of each 
of 2 species 
commercially and/or 
recreationally 
important species of 
fish or invertebrate in 
the vicinity of the 

-charge when 
available.  

1 sample (Ib2) of each 
of 2 commercially and! 
or recreationally 
important species (the 
same species as in Ibl 
if available) from an 
area not influenced by 
plant discharge.  

Samples of 3 different 
kinds of broad leaf 
vegetation (edible or 
inedible) grown nearest 
each of two different 
offsite locations of 
highest predicted 
annual average ground 
level D/Q if milk 
sampling is not 
performed (Icl-1c2).  

1 sample of each of the 
similar broad leaf 
vegetation grown 15-30 
km distant in the least 
prevalent wind 
direction if milk 
sampling is not 
performed (Ic3).

Sample in 
season, or 
semi
annually if 
they are 
not 
seasonal 

Monthly 
when 
available 

Monthly 
when 
available

Gamma 
isotopic 
analys iSe 

Gamma 
isotopice and 
1-131 
analysis 

Gamma 
isotopice and 
1-131 
analysis

____________________________ - _______________________________ ________________ a ___________________
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TABLE 2.7-1 (Continued) 

TABLE NOTATION 

aThe code letters in parenthesis (e.g., DRi, Al, etc.) refer to sample 
locations as specified in the ODCM. Specific parameters of distance and 
direction sector from the centerline of one reactor, 'and additional 
description where pertinent, shall be provided for each and every sample 
location in Table 2.7-1 in a table and figure(s) in the ODCM. Refer. to 
NUREG-0133, "Preparation of Radiological Effluent Technical Specifications 
for Nuclear Power Plant," October 1978, and to Radiological Assessment Branch 
Technical Position, Revision 1, November 1979. 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. If specimens are unobtainable due to 
sampling equipment malfunction, every effort shall be made to complete 
corrective action prior to the end of the next sampling period. All 
deviations from the sampling schedule shall be documented in the Annual 
Radiological Environmental Operating Report pursuant to Reporting Requirement 
5.2. It is recognized that, at times, it may not be possible or practicable 
to continue to obtain samples of the media of choice at the most desired 
location or time. In these instances suitable alternative media and 
locations may be chosen for the particular pathway in question and 
appropriate substitutions made within 30 days in the Radiological 
Environmental Monitoring Program. In lieu of a Licensee Event Report and 
pursuant to Reporting Requirement 5.1, identify the cause of the 
unavailability of samples for that pathway and identify the new location(s) 
for obtaining replacement samples in the next Annual Radioactive Effluent 
Release Report and also include in the report a revised figure(s) and table 
for the ODCM reflecting the new location(s).  

bOne or more instruments, such as a pressurized ion chamber, for measuring and 
recording dose rate continuously may be used in place of, or in addition to, 
integrating dosimeters. For the purposes of this table, a thermoluminescent 
dosimeter (TLD) is considered to be one phosphor; two or more phosphors in a 
packet are considered as two or more dosimeters. Film badges shall not be 
used as dosimeters for measuring direct radiation.  

CThe purpose of this sample is to obtain background information. If it is not 
practical to establish control locations in accordance with the distance and 
wind direction criteria, other sites that provide valid background data may 
be substituted.  

d Airborne particulate sample filters shall be analyzed for gross beta 
radioactivity 24 hours or more after sampling to allow for radon and thoron 
daughter decay. If gross beta activity in air particulate samples is greater 
than ten times the yearly mean, of the previous calendar year, of control 
samples, gamma isotopic analysis shall be performed on the individual 
samples.
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TABLE 2.7-1 (Continued) 

TABLE NOTATION 

eGamma isotopic analysis means the identification and quantification of gamma 
emitting radionuclides that may be attributable to the effluents from the 
facility.  

flUpstream" sample shall be taken near the intake structures as described in 
the ODCM. The "downstream sample" shall be taken from the mixing zone at the 
diffuser to the discharge canal.  

gcomposite sample is -one in which the quantity (aliquot) of liquid sampled 
shall be collected at time intervals that are very short (e.g. , hourly) 
relative to the compositing period (e.g. , monthly) in order to assure 
obtaining a representative sample.  

h The dose shall be calculated for the maximum organ and age group using the 
methodology and parameters in the ODCM.
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TABLE 2.7-2 

REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES 

Reporting Levels 

Airborne Food 
Particulate Fish Products 

Water (pCi/9) or Gases (pCi/kg, Milk (pCi/kg, 
Analysis ________ (pCi/n 3 ) wet) (pCi/1) wet) 

H-3 20,000* 

Mn-54 1,000 30, 000 

Fe-59 400 10,000 

Co-58 1,000 30,000 

Co-60 300 10,'000 ___________ 

Zn-65 300 _______ 20,000 ___________ 

Zr-Nb-95 400________ 

1-131 2** 0.9 3 100 

Cs-134 30 10 1,000 60 1,000 

Cs-137 50 20 2,000 70 2,000 

Ba-La-140 200 300 _____ 

*For drinking water samples. This is 40 CFR Part 141 value. If no drinking 
water pathway exists, a value of 30, 000 pCi/1 may be used.  

** If no drinking water pathway exists, a value of 20 pCi/1 may be used.
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TABLE 3.7-1 

DETECTION CAPABILITIES FOR ENIVIRONMENTAL SAMPLE ANALYSISa 

_________ LOWER LIMIT OF DETECTION (LLD )bc_____ 

Airborne 
Particu- Food 
late or Fish Products Sediment 

Water Gases (pCi/kg, Milk (pCi/kg, (pCi/kg, 
Analysis (pCi/1) (pC i/M3) we t) (pCi/0) wet) dry) 

gros 's 
beta 4 0.01 _ ____ 

H-3 2,000* - ____ 

Mn-54 15 _______130 ______ 

Fe-59 30 _______ 260 ______ 

Co-58, 60 15 _______ 130 

Zn-65 30 260 ______ 

Zr-Nb-95 15 

1-131 l** 0.07 _______1 60 

Cs-134 15 0.05 130 15 60 150 

Cs-137 18 0.06 150 18 80 180 

Ba-La-140 15 15 ______

TABLE NOTATION

*If no drinking water pathway exists, 

*If no drinking water pathway exists,

a value of 

a value of

3,000 pCi/f may be used.  

15 pCi/1 may be used.
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TABLE 3.7-1 (Continued) 

aThis list does not mean that only these nuclides are to be considered.  
Other peaks that are identifiable, together with those of the above 
nuclides, shall also be analyzed and reported in the Annual Radiological 
Environmental Operating Report pursuant to Reporting Requirement 5.2.  
b Required detection capabilities for thermoluminescent dosimeters used for 
environmental measurements are given in Regulatory Guide 4.13.  

cThe LLD is defined, for purposes of these Controls as the smallest 
concentration of radioactive material in a sample that will yield a net 
count, above system background, that will be detected with 95% probability 
with only 5% probability of falsely concluding that a blank observation 
represents a "real" signal. Equations used in the calculation of the LLD 
for a particular measurement system are presented in the ODCM.  

It should be recognized that the LLD is defined as an 2 priori (before the 
fact) limit representing the capability of a measurement system and not as 
an a iposteri-i- (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 sample 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 pursuant to 
Reporting Requirement 5.2.
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2.8 LAND USE CENSUS 

CONTROL: 

In accordance with Appendix A Technical Specification 6.8.4.b.2, 
conduct a land use census which identifies 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 50Om 2 (500 ft 2 ) producing broad leaf 
vegetation. Broad leaf vegetation sampling of at least three 
difterent kinds of vegetation may be performed at the SITE 
BOUNDARY in each of two different direction sectors with the 
highest predicted D/Qs in lieu of the garden census. The 
Controls for broad leaf vegetation sampling in Table 2 *7-1.4c 
shall be followed, including analysis of control samples.  

APPLICABILITY: At all times.  

A. With a land use census identifying a location(s) that 
yields a calculated dose or dose commitment greater than 
the values currently being calculated in Control 3.4.3, in 
lieu of a Licensee Event Report, identify the new 
location(s) in the next Annual Radioactive Effluent Release 
Report, pursuant to Reporting Requirement 5.1.  

B. With a land use census identifying a location(s) that 
yields a calculated dose or dose commitment (via the same 
exposure pathway) two times greater than at a location. from 
which samples are currently being obtained in accordance 
with Control 2.7, add the new location(s) to the 
Radiological Environmental Monitoring Program within 30 
days. The sampling location(s) , excluding the control 
station location, having the lowest calculated dose or dose 
commitment (s) , via the same exposure pathway, may be 
deleted from this monitoring program after (October 31) of 
the year in which this land use census was conducted. In 
lieu of a Licensee Event Report and pursuant to Reporting 
Requirement 5.1, identify the new location(s) in the next 
Annual Radioactive Effluent Release Report and also include 
in the report a revised figure(s) and table for the 00CM 
reflecting the new location(s).  

3.8 SURVEILLANCE REQUIREMENTS: 

The land use census shall be conducted during the growing season 
at least once per calendar year using that information that will 
provide the best results, such as by a door-to-door survey, 
aerial survey or by consulting local agriculture authorities.  
The results of the land use census shall be included in the 
Annual Radiological Environmental Operating Report pursuant to 
Reporting Requirement 5.2.

2/3-37

Part I



Prt IODCM - Rev. 12

2.9 INTERLABORATORY COMPARISON PROGRAM 

CONTROL: 

In accordance with Appendix A Technical Specification 6.8.4.b.3, 
perform analyses on radioactive materials supplied as part of an 
Interlaboratory Comparison Program that has been approved by the 
Commission.  

APPLICABILITY: At all times.  

ACTION: 

With analyses not being performed as required above, report the 
corrective actions taken to prevent a recurrence to the 
Commission in the Annual Radiological Environmental Operating 
Report pursuant to Reporting Requirement 5.2.  

3.9 SURVEILLANCE REQUIREMENTS:* 

A summary of the results obtained as part of the required 
Interlaboratory Comparison Program shall be included in the 
Annual Radiological Environmental Operation Report pursuant to 
Reporting Requirement 5.2.
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4.0 BASES 

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION (2/3.1) 

The radioactive liquid effluent instrumentation is provided to monitor 
and control, as applicable, the releases of radioactive materials in 
liquid effluents during actual or potential releases of liquid 
effluents. The alarm/trip setpoints for these instruments shall be 
calculated and adjusted in accordance with the methodology and 
parameters in the ODCM to ensure that the alarm/trip will occur prior 
to exceeding 10 times the EFFLUENT CONCENTRATION values specified in 
Appendix B, Table 2, Column 2 to 10 CFR 20. The OPERABILITY and use of 
this instrumentation is consistent with the requirements of General 
Design Criteria 60, 63 and 64 of Appendix A to 10 CFR Part 50. The 
purpose of tank level indicating devices is to assure the detection and 
control of leaks that if not controlled could potentially result in the 
transport of radioactive materials to UNRESTRICTED AREAS.  

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION (2/3.2) 

The radioactive gaseous effluent instrumentation is provided to monitor 
and control, as applicable, the releases of radioactive materials in 
gaseous efflue- - during actual or potential releases of gaseous 
effluents. The alarm/trip setpoints for these instruments shall be 
calculated and adjusted in accordance with the methodology and 
parameters in the ODCM to ensure that the alarm/trip will occur prior 
to exceeding the limits of 10 CFR Part 20. The OPERABILITY and use of 
this instrumentation is consistent with the requirements of General 
Design Criteria 60, 63 and 64 of Appendix A to 10 CFR Part 50.  

LIQUID EFFLUENTS CONCENTRATION (2/3.3.1) 

This Control is provided to ensure that the concentration of 
radioactive materials released in liquid waste effluents to 
UNRESTRICTED AREAS will .be less than 10 times the EFFLUENT 
CONCENTRATION values specified in Appendix B, Table 2, Column 2 to 10 
CFR 20. The Control provides operational flexibility for releasing 
liquid effluents in concentrations to follow the Section II.A and II.C 
design objectives of Appendix I to 10 CFR Part 50. This limitation 
provides reasonable assurance that the levels of radioactive materials 
in bodies of water in UNRESTRICTED AREAS will result in exposures 
within (1) the Section II.A design objectives of Appendix I, 10 CFR 
Part 50, to a MEMBER OF THE PUBLIC and (2) the restrictions authorized 
by 10 CFR Part 20.1301(e) . The concentration limit for the dissolved 
or entrained noble gases is based upon the assumption that Xe-135 is 
the controlling radionuclide and its EFFLUENT CONCENTRATION in air 
(submersion) was converted to an equivalent concentration in water.  
This control does not affect the requirement to comply with the annual 
limitations of 10 CFR Part 20.1301(a).  

This Control applies to the release of radioactive materials in liquid 
effluents from all units at the site.  

The required detection capabilities for radioactive materials in liquid 
waste samples are tabulated in terms of the lower limits of detection 
(LLDs) . Detailed discussion of the LLD and other detection limits can 
be found in Currie, L.A., "Lower Limit of Detection: Definition and 
Elaboration of a Proposed Position for Radiological Effluent and 
Environmental Measurements," NUREG/CR-4007 (September 1984), and in the 
HASL Procedures Manual, HASL-300 (revised annually).
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DOSE FROM LIOUID EFFLUENTS (2/3.3.2) 

This Control is provided to implement the requirements of Sections 
II.A, III.A and IV.A of Appendix 1, 10 CFR Part 50. The Control 
statement implements the guides set forth in Section II.A of Appendix 
I. The Action statements provide the required operating flexibility 
and at the same time implement the guides set forth in Section IV.A of 
Appendix I to assure that the releases of radioactive material in 
liquid effluents will be kept 'as low as is reasonably achievable." 
Also, for fresh water sites with drinking water supplies that can be 
potentially affected by plant operations, there is reasonable assurance 
that the operation of the facility will not result in radionuclide 
concentrations in the finished drinking water that are in excess of the 
requirements of 40 CFR Part 141. The dose calculation methodology and 
parameters in the ODCM implement the requirements in Section III.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 appropriate pathways is 
unlikely to be substantially underestimated. The equations specified 
in the ODCM for calculating the doses due to the actual release rates 
of radioactive materials in liquid effluents are consistent with the 
methodology provided in Regulatory Guide 1.109, "Calculation of Annual 
Doses to Man from Routine Releases of Reactor Effluents for the purpos
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.  

This Control applies to the release of liquid effluents from each 
reactor at the site. For units with shared radwaste treatment systems, 
the liquid effluents from the shared system are proportioned among the 
units sharing that system.  

LIQUID RADWASTE TREATMENT SYSTEM (2/3.3.3) 

The requirement that the appropriate portions of this system be used, 
when specified, provides assurance that the releases of radioactive 
materials in liquid effluents will be kept "as low as is reasonably 
achievable". This Control implements the requirements of 10 CFR Part 
50.36a, General Design Criterion 60 of Appendix A to 10 CFR Part 50 and 
the design objective given in Section II.D of Appendix I to 10 CFR part 
50. The specified limits governing the use of appropriate portions of 
the liquid radwaste treatment system were specified as a suitable 
fraction of the dose design objectives set forth in Section II.A of 
Appendix 1, 10 CFR Part 50, for liquid effluents.  

This Control applies to the release of liquid effluents from each 
reactor at the site. For units with shared radwaste treatment systems, 
the liquid effluents from the shared system are proportioned among the 
units sharing that system.
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GASEOUS EFFLUENTS DOSE RATE (2/3.4.1) 

This Control provides reasonable assurance that radioactive material 
discharged in gaseous effluents will not result in the exposure of a 
MEMBER OF THE PUBLIC in an UNRESTRICTED AREA, either at or beyond the 
Site Boundary in excess of the design objectives of Appendix I to 10 
CFR Part 50. This Control is provided to ensure that gaseous effluents 
from all units on the site will be appropriately controlled. it 
provides operational flexibility for releasing gaseous effluents to 
satisfy the Section II.A and II.C design objectives of Appendix I to 10 
CFR Part 50. For MEMBERS OF THE PUBLIC who may at times be within the 
Site-Boundary, the occupancy of that MEMBER OF THE PUBLIC will usually 
be sufficiently low to compensate for the reduced atmospheric 
dispersion of gaseous effluents relative to that for the Site Boundary.  
Examples of calculations for such MEMBERS OF THE PUBLIC, with the 
appropriate occupancy factors, shall be given in the ODCM. The 
specified release rate limits restrict, at all times, the corresponding 
dose rates above background to a MEMBER OF THE PUBLIC at or beyond the 
Site Boundary to less than or equal to 500 mrem/year to the total body 
or to less than or equal to 3000 mrem/year to the skin. These release 
rate limits also restrict, at all times, the corresponding thyroid dose 
rate above background to a child via the inhalation pathway to less 
than or equal to 1500 mrem/year. This Control does not affect the 
requirement to comply with the annual limitations of 10 CFR 20.1301(a).  

This Control applies to the release of gaseous effluents from all units 
at the site.  

DOSE FROM NOBLE GASES (2/3.4.2) 

This Control is provided to implement the requirements of Sections 
II.B, III.A and IV.A of Appendix I, 10 CFR Part 50. The Control 
statements implement the guides set forth in Section II.B 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 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 appropriate 
pathways is unlikely to be substantially underestimated.  

The dose calculation metih-ology 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 Releases of Reactor Effluents for the Purpose 
of Evaluating Compliance with 10 CFR Part 50, Appendix I," Revision 1, 
October 1977 and Regulatory Guide 1.111, "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.  

This Control applies to the release of gaseous effluents from each 
reactor at the site. For units with shared radwaste treatment systems, 
the gaseous effluents from the shared system are proportioned among the 
units sharing that system.
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Prt IODCM - Rev. 12

DOSE FROM IODINE-131, TRITIUM. AND RADIONUCLIDES IN PARTICULATE FORM' 
(2/3.4.3) 

This Control is provided to implement the requirements of Sections 
II.C, III.A and IV.A of Appendix I, 10 CFR Part 50. The Controls are 
the guides set forth in Section II.C 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 materials in gaseous effluents 
will be kept "as low as is reasonably achievable." The ODCM 
calculational methods specified in the Surveillance Requirements 
implement the requirements in Section III.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 appropriate pathways is unlikely to be 
substantially underestimated.  

The ODCM calculational methodology and parameters for calculating the 
doses due to the actual release rates of the subject materials are 
consistent with the methodology provided in Regulatory Guide 1.109, 
"Calculation of Annual Doses to Man from Routine Releases of Reactor 
Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50, 
Appendix I," Revision 1, October 1977 and Regulatory Guide 1.111, 
"Methods for Estimating Atmospheric Transport and Dispersion of Gaseous 
Effluents in Routine Releases from Light-water-Cooled Reactors," 
Revision 1, July 1977. These equations also provide for determining 
the actual doses based upon the historical average atmospheric 
conditions. The release rate Controls for iodine-131, tritium, and 
radionuclides in particulate form with half lives greater than 8 days 
are dependent upon the existing radionuclide pathways to man, in the 
areas at and beyond the SITE BOUNDARY. The pathways that were examined 
in the development of these calculations were: 1) individual inhalation 
of airborne radionuclides, 2) deposition of radionuclides onto green 
leafy vegetation with subsequent consumption by man, 3) deposition onto 
grassy areas where milk animals and meat producing animals graze with 
consumption of the milk and meat by man, and 4) deposition on the 
ground with subsequent exposure of man.  

This Control applies to the release of gaseous effluents from each 
reactor at the site. For units with shared radwaste treatment systems, 
the gaseous effluents from the shared systems are proportioned among 
the units sharing that system.  

GASEOUS RADWASTE TREATMENT SYSTEM (2/3.4.4) 

The requirement that the appropriate portions of these systems be used, 
when specified, provides reasonable assurance that the release of 
radioactive materials in gaseous effluents will be kept "as low as is 
reasonably achievable." This Control implements the requirements of 10 
CFR Part 50.36a, General Design Criterion 60 of Appendix A to 10 CFR 
Part 50, and the design objectives given in Section II.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 dose design 
objectives set forth in Sections II.B and II.C of Appendix I, 10 CFR 
Part 50, for'gaseous effluents.  

This Control applies to the release of gaseous effluents from each 
reactor at the site. For units with shared radwaste treatment systems, 
the gaseous effluents from the shared systems are proportioned among 
the units sharing that system.

Part I
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TOTAL DOSE (2/3.6) 

This Control is provided to meet the dose limitations of 40 CFR Part 
190 that have been incorporated into 10 CER Part 20.1301(d) . The 
Control requires the preparation and submittal of a Special Report 
whenever the calculated doses due to releases of radioactivity and to 
radiation from uranium fuel cycle sources exceed 25 mrems to the total 
body or any organ, except the thyroid, which shall be limited to less 
than or equal to 75 mrems.  

For sites containing up to 4 reactors, it is highly unlikely that the 
resultant dose to a MEMBER OF THE PUBLIC will exceed the dose limits of 
40 CFR Part 190 if the individual reactors remain within twice the dose 
design objectives of Appendix I, and if direct radiation doses from the 
reactor units and outside storage tanks are kept small. The Special 
Report will describe a course of action that should result in the 
limitation of the annual dose to a MEMBER OF THE PUBLIC to within the 
40 CFR Part 190 limits. For Lhe purposes of the Special Report, it may 
be assumed that the dose commitment to the MEMBER OF THE PUBLIC from 
other uranium fuel cycle sources is-negligible, with the exception that 
dose contributions from other nuclear fuel cycle facilities at the same 
site or within a radius of 8 km must be considered. If the dose to any 
MEMBER OF THE PUBLIC is estimated to exceed the requirements of 40 CFR 
Part 190, submittal of the Special Report within 30 days with a request 
for a variance (provided the release conditions resulting in violation 
of 40 CFR Part 190 have not already been corrected), in accordance with 
the provisions of 40 CFR Part 190.11 and 10 CFR Part 20.2203(a) (4), is 
considered to be a timely request and fulfills the requirements of 40 
CFR Part 190 until NRC staff action is completed. The variance only 
relates to the limits of 40 CFR Part 190, and does not apply in any way 
to the other requirements for dose limitation of 10 CFR Parts 20, as 
addressed in Controls 2.3.1 and. 2.4.1. 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.  

Demonstration of compliance with the limits of 40 CFR Part 190 or with 
the design objectives of Appendix I to 10 CFR Part 50 will be 
considered to demonstrate compliance with the 0.1 rem limit of 10 CFR 
Part 20.1301.  

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM (2/3.7) 

The Radiological Environmental Monitoring Program required by this 
Control provides representative measurements of radiation and of 
radioactive materials in those exposure pathways and for those 
radionuclides that lead to the highest potential radiation exposures of 
MEMBERS OF THE PUBLIC resulting from the station operation.  

This monitoring program implements Section IV.B.2 of Appendix I to 10 
CFR Part 50 and thereby supplements the Radiological Effluent 
Monitoring Program by verifying that the measurable concentrations of 
radioactive materials and levels of radiation are not higher than 
expected on the basis of the effluent measurements and the modeling of 
the environmental exposure pathways. Program changes may be initiated 
based on operational experience.
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The required detection capabilities for environmental sample analyses 
are tabulated in terms of the lower limits of detection (LLDs) . The 
LLDs required by Table 3.7-1 are considered optimum for routine 
environmental measurements in industrial laboratories. It should be 
recognized that the LLD is defined as an a priori (before the fact) 
limit representing the capability of a measurement system and not as an 
a oosteriori (after the fact) limit for a particular measurement.  

LAND USE CENSUS (2/3.8) 

This Control is provided to ensure that changes in the use of areas at 
and beyond the SITE BOUNDARY are identified and that modifications to 
the Radiological Environmental Monitoring Program are made if required 
by the results of this census. The best information from the door-to
door survey, from aerial survey or from consulting with local 
agricultural authorities shall be used. This census satisfies the 
requirements of Section IV.B.3 of Appendix I to 10 CFR Part 50.  
Restricting the census to gardens of greater than 50 m' provides 
assurance that significant exposure pathways via leafy vegetables will 
be identified and monitored since a garden of this size-is the minimum 
required -produce the quantity (26 kg/year) of leafy vegetables 
assumed in Regulatory Guide 1.109 for consumption by a child. To 
determine this minimum garden size, the following assumptions were 
made: 1) 20% of the garden was used for growing broad leaf vegetation 
(i.e., similar to lettuce and cabbage), and 2) a vegetation yield of 2 
kg/in2.  

INTERLABORATORY COMPARISON PROGRAM (2/3.9) 

The requirement for participation in an approved Interlaboratory 
Comparison Program is provided to ensure that independent checks on the 
precision and accuracy of the measurements of radioactive material in 
environmental sample matrices are performed as part of the quality 
assurance program for environmental monitoring in order to demonstrate 
that the results are reasonably valid for the purposes of Section 
IV.B.2 of Appendix I to 10 CFR Part 50.

Part I
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5.0 REPORTING REQUIREMENTS 

5.1 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT 

A Radioactive Effluent Release Report covering the operation of the 
unit during the previous year shall be submitted prior to May 1 of each 
year. A single submittal may be made for a multiple unit station. The 
submittal should combine those sections that are common to all units at 
the station; however, for units with separate radwaste systems, the 
submittal shall specify the releases of radioactive material from each 
unit.  

The Annual Radioactive Effluent Release Report shall include the 
following information: 

A summary of the quantities of radioactive liquid and gaseous 
effluents and solid waste released from the unit as outlined in 
Regulatory Guide 1.21, "Measuring, Evaluating, and Reporting 
Radioactivity in Solid Wastes and Releases of Radioactive 
Materials in Liquid and Gaseous Effluents from Light-Water-Cooled 
Nuclear Power Plants," Revision 1, June 1974, with data 
summarized on a quarterly basis following the format of Appendix 
B thereof or as modified in the REC.  

For solid wastes, the following information for each class of 
solid waste (as defined by 10 CFR Part 61) shipped offsite during 
the report period will be presented in tabular form similar to 
that of Table 3 of Regulatory Guide 1.21.  

a. Container volume, 

b. Total curie quantity (specify whether determined by 
measurement or estimate), 

C. Principal radionuclides (specify whether determined by 
measurement or estimate, 

d. Source of waste and processing employed (e.g., dewatered 
spent resin, compacted dry' waste, evaporator bottoms), 

e. Type of container (e.g., LSA, Type A, Type B, Large 
Quantity), and 

f. Solidification agent or absorbent (e.g., cement, urea 
formaldehyde).  

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 on magnetic tape of wind speed, wind 
direction, atmospheric stability, and precipitation (if 
measured), or in the form of joint frequency distributions of 
wind speed, wind direction, and atmospheric stability. In lieu 
of submission with the Radioactive Effluent Release Report, the 
licensee has the option of retaining this summary of required 
meteorological data on site in a file that shall be provided to 
the NRC upon request.  

0 An assessment of the radiation doses due to the radioactive 
liquid and gaseous effluents released from the unit or station 
during the previous calendar year.
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An assessment of the radiation doses from radioactive liquid and 
gaseous effluents to MEMBERS OF THE PUBLIC due to their 
activities inside the SITE BOUNDARY during the report period.  
All assumptions used in making these assessments, i.e., specific 
activity, exposure time and location, shall be included in the 
report.  

Approximate and conservative approximate methods for determining 
the meteorological conditions shall be used for* determining 
gaseous pathway doses. The assessment of radiation doses shall be 
performed in accordance with the methodology and parameters in 
the OFFSITE DOSE CALCULATION MANUAL (ODCM).  

An assessment of radiation doses to the likely most exposed 
MEMBER OF THE PUBLIC from reactor releases and other nearby 
uranium fuel cycle sources, when required by Sections 2.6 and 
3.6, including doses from primary effluent pathways and direct 
radiation, for the previous calendar year to show conformance 
with 40 CFR Part 190, "Environmental Radiation Protection 
Standards for Nuclear Power Operation." 

Acceptable methods for calculating the dose contribution from 
liquid and gaseous effluents are given in Regulatory Guide 1.109 
Rev. 1, October, 1977.  

* A list and description of unplanned releases from the site to 
UNRESTRICTED AREAS of radioactive materials in gaseous and liquid 
effluents made during the reporting period.  

* Pursuant to Controls 2.1 and 2.2, an explanation as to why the 
inoperability of liquid or gaseous effluent monitoring 

* instrumentation was not corrected within the time specified.  

* Pursuant to Controls 2.1 and 2.2, a discussion of all deviations 
from the provisions of these Controls.  

* Pursuant to Control 2.7 and Table 2.7-1, Notation (a), identify 
the causes of the unavailability of samples for pathway analysis 
and identify the new locations for obtaining replacement samples.  
Include revised figure(s) and table for the ODCM reflecting the 
new locations.  

* Pursuant to Table 3.3.1-1, Notation (c) and Table 3.4.1-1, 
Notation (b), a discussion of identifiable gamma peaks, including 
those of nuclides specified in Tables 3.3.1-1 and 3.4.1-1.  

* Pursuant to Control 2.8, a listing of new location(s) for dose 
calculations and/or environmental monitoring identified by the 
land use census. Include revised figure(s) and table for the 
ODCM reflecting the new location(s).  

* Pursuant to Appendix B Technical Specifications 1.2.1 and 1.3.2, 
a description of the events leading to liquid holdup tanks or gas 
storage tanks exceeding the Control limits.  

* Pursuant to Appendix B Technical Specification 4.3.3, a 
discussion of the major changes to radioactive liquid, gaseous, 
and solid waste treatment systems.  

Pursuant to Appendix B Technical Specifications 4.5.2 and 4.6.2, 
any changes made during the reporting period to the PROCESS 
CONTROL PROGRAM (PCP) and to the OFFSITE DOSE CALCULATION MANUAL 
(ODCM), respectively.

Part I
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5.2 ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT 

An annual Radiological Environmental Operating Report covering the 
operation of the unit during the previous calendar year shall be 
submitted prior to May 1 of each year. A single submittal may be made 
for a multiple unit station.  

The Annual Radiological Environmental Operating Report shall include: 

* Summaries, interpretations, and an analysis of trends of the 
results of the Radiological Environmental Monitoring Program for 
the report period, including a comparison, as appropriate, with 
preoperational studies, with operational controls, and with 
previous environmental surveillance reports, and an assessment of 
the observed impacts of the plant operation on the environment.  

* The results of analysis of all radiological environmental samples 
and of all environmental radiation measurements taken during the 
period pursuant to the locations specified in the tables and 
figures in the ODCM, as well as summarized and tabulated results 
of these analyses and measurements in the format of the table in 
the Radiological Assessment-Branch Technical Position, Revision 
1, Novem.i- 1979. In the event that some individual results are 
not available for inclusion with the report, the report shall be 
submitted noting and explaining the reasons for the missing 
results. The missing data shall be submitted as soon as possible 
in a supplementary report.  

* A summary description of the Radiological Environmental 
Monitoring Program.  

* At least two legible maps covering all sampling locations keyed 
to a table giving distances and directions from the centerline of 
one reactor. One map shall cover stations near the site boundary 
and the second shall include the more distant stations.  

* A discussion of the reasons for not c'onducting the Radiological 
Environmental Monitoring Program as specified by Control 2.7 and 
the plans for preventing recurrence.  

* Pursuant to Control 2.7, a discussion of environmental sample 
measurements that exceed the reporting levels of Table 2.7-2 but 
are not the result of plant effluents.  

* Pursuant to Table 2.7-1, Notation (a) , a discussion of all 
deviations from the sampling schedule of Table 2.7-1.  

* Pursuant to Table 3.7-1, Notation (c) , a discussion of the 
contributing factors for cases in which the LLD required by Table 
3.7-1 was not achievable.  

* Pursuant to Table 3.7-1, Notation (a), a discussion of 
identifiable nuclide peaks, including those of nuclides specified 
in Table 3.7-1.  

* Pursuant to Control 3.8, the results of the land use census.  

* Pursuant to Control 2.9, the corrective actions taken to prevent 
a recurrence if the Interlaboratory Comparison Program is not 
being performed as required.  

* Pursuant to Control 3.9, the results of licensee participation in 
the Interlaboratory Comparison Program.

Part I
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5.3 SPECIAL REPORTS 

In lieu of a Licensee Event Report (LER), the following special reports 
must be generated within 30 days: 

Pursuant to Control 2.3.2, identify the cause(s) for exceeding 
the specified limits for dose or dose commitment to a MEMBER OF 
THE PUBLIC from the release of radioactive materials in liquid 
effluents to UNRESTRICTED AREAS. Define the corrective action(s) 
taken to reduce the releases and the proposed corrective 
action(s) to be taken to' assure subsequent releases will be in 
compliance with. limits. Include the results of radiological 
analyses of the drinking water source and the radiological impact 
on finished drinking water supplies with regard to the 
requirements of 40 CFR Part 141.  

* Pursuant to Control 2.3.3, explain why liquid radwaste was 
discharged without treatment and identify any inoperable liquid 
radwaste treatment system equipment or subsystems and the reason 
for the inoperability. Include the action(s) taken to restore 
the inoperable equipment to OPERABLE status and a summary 
description of the action(s) taken to prevent a recurrence.  

* Pursuant to Control 2.4.2, identify the cause(s) for exceeding 
the specified limit(s) for the air dose due to radioactive noble 
gases released in gaseous effluents. Define the corrective 
actions taken to reduce the releases and define the proposed 
corrective actions to be taken to assure subsequent releases will 
be in compliance with limits specified in the Control.  

* Pursuant to Control 2.4.3, identify the cause(s) for exceeding 
the specified limits for the dose to a MEMBER OF THE PUBLIC from 
the release of iodine-13l, tritium, and radionuclides in 
particulate form with half lives greater than 8 days in gaseous 
effluents. Define the corrective actions taken to reduce the 
releases and define the proposed corrective actions to be taken 
to assure subsequent releases will be in compliance with limits 
specified in the Control.  

* Pursuant to Control 2.4.4, explain why gaseous radwaste was 
discharged without treatment and identify inoperable gaseous 
radwaste treatment system equipment or subsystems and the reason 
for the inoperability. Include the action(s) taken to restore 
the inoperable equipment to OPERABLE status and a summary 
description of the action(s) taken to prevent a recurrence.  

*Pursuant to Control 2. 6 and 10 CFR Part 20. 2203 (a) (4) , def ine the 
corrective action to be taken to reduce subsequent releases to 
prevent recurrence of exceeding the specified total dose limits.  
Include a schedule for achieving conformance with the limits and 
describe the course of action that should result in the 
limitation of the annual dose to a MEMBER OF THE PUBLIC to within 
the 40 CFR Part 190 limits. Include an analysis that 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 
releases covered by this report. Also describe the levels of 
radiation and the concentrations of radioactive material involved 
as well as the cause of the exposure levels or concentrations.  
Include a request, if required by the provisions of the Control, 
for a variance in accordance with the provisions of 40 CFR Part 
190.
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Pursuant to Control 2.7, identify the cause(s) for exceeding the 
reporting levels of Table 2.7-2 and define the corrective actions 
to be taken to reduce radioactive effluents so that the potential 
annual dose to a MEMBER OF THE PUBLIC is less than the calendar 
year limits of Controls 2.3.2, 2.4.2, and 2.4.3. Report when 
more than one radionuclide in Table 2.7-2 is detected and 

Concentration (1) + Concentration (2) + .. 1.0 
Reporting Level (1) Reporting Level (2) 

Report when radionuclides other than those in Table 2.7-2 are 
detected an are the result of plant effluents and the potential 
annual dose to a MEMBER OF THE PUBLIC is equal to or greater than 
the calendar year limits of Controls 2.3.2, 2.4.2, and 2.4.3.
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1.0 INSTRUMENTATION AND SYSTEMS 

1.1 Effluent Monitoringr System Description 

Effluent monitor information is provided in Table 1-1, including an 
indication of which monitors use effluent setpoints. Figures 2-1 and 
3-1 show a schematic of the possible radioactive release points which 
monitor locations for gaseous and liquid pathways, respectively.  

1.2 Sepit 

This section provides equations and methodology used for each alarm and 
trip setpoint on each effluent release point according to Radiological 
Effluent Controls 2.1 and 2.2.  

1.2.1 Setooints for Gaseous Effluent Monitors 

Setpoints for gaseous monitors are based on the permissible 
discharge rate as calculated in Section 3 of the ODCM. The most 
restrictive setpoints (based on annual average dose limit) are 
used whenever practical. Higher release rates may be authorized 
with the proper concurrence, as delineated in Section 3.1.8. The 
methodology identified in Section 3, along with an isotopic mix 
described in Table 3.8, are used to generate the following noble 
gas discharge rates (normally utilized for alarm setpoints): 

Permissible Dischargre Rate (uCi/sec) 

Basis of Limit Iodine/Particulate* Noble Gases 

Annual Average 1* .04E-2 3.08E+3 
Quarterly Average **2.08E-2 6.15E+3 
Instantaneous l.20E+l 3.81E+4 

* Half-lives greater than 8 days.  

** These limits are not part of Radiological Effluent Control 
2.4.1, but are included for information, as these limits 

are used for operational control of releases.  

** From Radiological Effluent Control 2.4.1

1 -1
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1.2.1.1 The Plant Vent Wide Range Gas Monitor (R-27) reads 
and alarms directly in uCi/sec, hence, the alarm 
setpoints are set directly in uCi/sec.  

1.2.1.2 If the monitor reads and alarms in uCi/cc, the alarm 
set point is calculated as follows: 

S = D / [(F) * (4.72E+2)] 

where: S = Alarm setpoint in uci/cc 

D = Permissible discharge rate in uCi/sec 

F = Vent duct flow in ft 3 /min 

4 .72E+2 = conversion factor (28317 ccniinlft*6Osec) 

1.2.1.3 If the monitor reads and alarms in cpxn then the 
alarm setpoint is calculated as follows: 

S = D / [(F) * (4.72E+2) * (CF)] 

where: S, D, F, and 4.72E+2 are as defined above, and 

CF = Calibration factor in uCi/cc per net cpm 

1.2.1.4 Normally, maximum allowable limits are calculated 
using a standard nuclide mix. However, setpoints 
may be determined based on the actual mix, on a case 
by case basis. This method is usually performed 
when the instantaneous release rate is applied.  

1.2.1.5 During normal operation, the Unit 3 main plant vent 
is the only significant release point (>99% total).  
If another release point becomes significant, its 
permissible release rate should be apportioned with 
the Plant Vent's to ensure the total discharge rate 
for all release points remains less than the maximum 
permisszl.Je discharge rate.  

1.2.2 Setipoints for Liaruid Effluent Monitors 

1.2.2.1 Liquid Effluent Monitors have setpoints based on 
limiting the concentrations in the discharge canal 
to the levels listed in 10 CFR 20 Appendix B, Table 
2, Column 2.
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1.2.2.2 For monitors that read and alarm in uCi/mi, such as 
the liquid waste disposal monitor (R-18), the 
service water monitors (R-16 A and B and R-23), and 
the steam generator blowdown monitor (R-19) the 
alarm setpoint is calculated as follows:I 

S [ (ADC) (F)]/[f) = Alarm setpoint in uCi/ml 

where: 

F = Available discharge canal dilution flow for this 
release in gal/mmn 

f = calculated allowable release rate in gal/mmn (see 
section 2.2.6) 

ADC = Allowed diluted concentration is the equivalent MPCW 
for gamma emitting isotopes weighted for total 
specific activity (beta and gamma emitters) . This 
parameter is further clarified in section 2.2.  

NOTE: The gamma equivalent MPCW or ADC must 
be used due to the insensitivity of the 
radiation monitor to beta emitters and 
the time necessary to analyze liquid 
releases for these beta emitters.  

1.2.2.3 Alert setpoints should be used on batch liquid 
release monitors to ensure the contents of the batch 
tank have not changed since sampling. The alert 
setpoint is calculated as follows: 

AS =(C) (1.25) 

where: 

AS = Alert setpoint in uCi/ml 

C = Average monitor reading at time of sample 

1.25 = A conservative factor based upon the mixing ratio of 
two tank volumes and an expected monitor response 
tolerance.  

NOTE: Liquid Monitor alert setpoints do not control any auto functions 
but simply provide indication to the operators.
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APPENDIX B 

DETECTION CAPABILITIES 

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

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

2.71 
Tb 

T 3.29sb 7 

LLD= S 
E *V - k *Y - e -Xt 

Where: 

LLD = The lower limit of detection as defined above (as picocurie per 
unit mass or volume).  

T, = The sample counting time in minutes.  

Sb = The standard deviation of the background counting rate or of the 
counting rate of a blank sample as appropriate (as counts per 
minute).  

Tb = The background count time in minutes.  

E = The counting efficiency (as counts per transformation).  

V = The sample size (in units of mass or volume).  

k = A constant for the number of transformations per minute per unit 
of activity (normally, 3.7E+4 dps per uCi).  

Y = The fractional radiochemical yield (when applicable).  

x The radioactive decay constant for the particular radionuclide.  

t = The elapsed time between midpoint of sample collection and time 
of counting.  

Note: The above LLD formula accounts for differing background and 
sample count times. The IP3 Radiological Environmental 
Monitoring Program, REMP, uses an LLD formula that assumes equal 
background and sample count times, in accordance with 
Radiological Effluent Controls. When the above LLD formula is 
more appropriate for the effluents program, it may be used.

4-7
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The constants 2.71 and 3.29 and the general LLD equation were derived from 
the following two sources: 

1) Currie, L.A. "Limits for Qualitative Detection of Quantitative 
Determination"'. (Anal. Chem. 40:586-593, 1968); and, 

2) Mayer, Dauer "Application of Systematic Error Bounds to Detection
Limits for Practical Counting". (HP Journal 65(l): 89-91, 1993) 

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

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

To handle the a posteriori problem, a decision level must be defined. The 
remainder of Appendix B discusses the use of the Critical Level concept.  
Following an experimental observation, one must decide whether or not a 
real signal was, in fact, detected. This type of binary qualitative 
decision is subject to two kinds of error: deciding that the radioactive 
material is present when it is not (A: Type I error), and the converse, 
failing to decide that it is present when it is (b2: Type II error) . The 
maximum acceptable Type I error (a), together with the standard deviation, 
Snet, of the net signal when the net signal equals zero, establish the 
Critical Level, L,, upon which decisions may be based.  

Operationally, an observed signal, S, must exceed L, to yield the decision, 
detected.  

Lr = ks(l+Tb/T) 0 -5 

Where: 

ka is related to the standardized normal distribution and corresponds 
to a probability level of 1-a. For instance, selection of a = 0.01 
corresponds to a 99% confidence level that activity is present. When 
determining the L. for different measurement processes, it is 
allowable to set a at less than or equal Eo 0.05 as long as the 
following condition is met: 

To set a for L, determination at less than 0.05, the equation for the 
LLD (which places a less than or equal to 0.05) should be employed to 
verify that the calculated LLD is less than or equal to the LLDs 
specified in the IP-3 RECS. This calculation, if necessary, will be 
performed on a case by case basis.
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EFFLUENT MONITORING SYSTEM DATA

C'UA?~TM~r ~A(~1~TTmr~D Th~~('DTfl~TfTh1
EFFLUENT

ALARM 
SETPOINT

&J_ tu W(ilLk AINGE CONTROL FUNCTIONS USED*

Containment Gas 
Monitor

R-14** Plant Vent Radiogas 
G Monitor

Condenser Air Ejector 
Monitor

Waste Gas Disposal 
System Monitor

R-27** Plant Vent Wide-Range 
G Monitor

Samples drawn from 32 and 
35 Containment Fan Coolers 

In plant vent at 
approximately 105' 
elevation 

In-line detector on the 
air ejector exhaust 
header 

Adjacent to line monitor 
on suction to waste gas 
compressors

Sample drawn from 
inside plant vent

1E-7 to 1E-1 uCi/cc 

1E+1 to 1E+6 cpm 
(typically 1E.6 
to lE-3 uCi/c') 

1E-6 to lE+0 uCi/cc

1E-2 to 1E+3 uCi/cc

1E-7 to 1E+5 uCi/cc

Containment Ventilation 
Isolation 

Secures waste gas tank 
release and Containment 
Ventilation Isolation 

On alarm diverts air 
ejector flow to VC, steam 
to condenser priming air 
ejector stopped and steam 
to reheater secured

None

Secure waste gas tank 
release and Containment 
Ventilation Isolation

Administration Building 
Vent Radiogas Monitor 

RAMS Building Vent 
Radiogas Monitor

4th Floor Administration 
Building Monitor Exhaust 
Plenum for Controlled 
Areas 

55' RAMS Building 
Monitor Exhaust Plenum

lE+l to 1E+6 cpm 
(typically 5E-8 to 
5E-2 uCi/cc) 

1E-6 to 1E+2 uCi/cc

R- 12 
G

0
Page 1 of 2

R- 15 
G

R- 20 
G

YES 

YES 

YES

YES* * *

R- 46 
G 

R- 59 
G

None

None
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TABLE 1- 1 Page 2 of 2

EFFLUENT MONITORING SYSTEM DATA

('T4AMNF.r. MOJT'1'nP fl~TD~T'TC~ C~N4DTTM(~ TC~mTC~IC fl n T~Tfl r.

ALARM 
S ETPO INT

zLUI4 3 -. NT±RL FUNCTIONS . USED*

Fan Cooler And Motor 
Cooler Service Water 
Return 

Component Cooling 
Heat Exchanger Service 
Water Monitor 

Waste Disposal Liquid 
Effluent Monitor 

SIG Blowdown Monitor

R-16 
A/B 
L 

R- 23 
L 

R- 18 
L 

R-19 
L 

R- 61 
L

Adjacent to service water 
return line from V.C.  
fan cooler units and motor 
coolers 

Adjacent to line monitor 
mounted on service water 
return line from component 
cooling heat exchanger 

in line monitor on monitor 
tank recirc pump discharge 

PAB blowdown room 
monitors steam 
generator blowdown 

Monitor recirc of HTrJS and 
LTDS tanks in condensate 
polisher. (used when primary 
to secondary leakage exists)

1E-7 to 1E-1 
uCi/ml 

1E-7 to 1E-1 
uCi/ml 

1E-7 to 1E-1 
uCi/ml 

1E-6 to 1E+2 
uCi/ml 

1E-7 to 1E-1 
uCi/ml

None

None

Terminate Monitor Tank 
release on alarm 

Closes blowdown isolation 
valves and SG sample valves 

Terminates TDS tank release

* Alarm setpoint used for effluent considerations 
** If available, (R-14 or R-27 must be operating).  
SEnsures 50000 Ci limit on gas decay tanks is not exceeded.  

G = Gaseous 
L = Liquid

CPF Regen Waste 
Release Monitor

YES

YES 

YES

YES (when 
P-S leak 
exists)
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2.0 LIQUID EFFLUENTS 

2.1 Liquid Effluent Releases - General Information 

2.1.1 The surveillance and lower limit of detection requirements for liquid 
radioactive effluents are contained in Section 3.3.1 of the 
Radiological Effluent Controls (RECS). Lower limit of detection 
calculations are listed in Appendix B.  

2.1.2 A completed and properly authorized Liquid Radioactive Waste Permit 
should be issued prior to the release of any radioactive waste from 
an isolated tank to the discharge canal. A permit is required for 
each radioactive tank to be discharged.  

2.1.3 All activity determinations for liquid radioactive effluents will be 
performed in such a manner as to be representative of the activity 
released to the river.  

2.1.4 The radioactivity in liquid waste tanks -shall be continuously 
monitored during release except as allowed by 3.1 Section 2.1 of the 
RECS. If the flowmeter is inoperable, the flow shall be estimated 
every four hours by difference in tank level or by discharge pump 
curves.  

2.1.5 Prior to discharge, the radioactive waste tank contents shall be 
recirculated for at least two tank volumes. After this 
recirculation, and prior to discharge, a sample shall be taken and 
analyzed for activity with a portion of the sample set aside for 
composite analysis. The measured activity shall be used for 
calculating allowable discharge rate and the alarm setpoint for the 
liquid waste discharge monitor.  

2.1.6 Radioactive releases of steam generator blowdown during primary
secondary leaks when released to the river should be documented on 
Liquid Radioactive Waste Release Permits using data supplied by the 
Chemistry Technician.  

2.1.7 Assurance that combined liquid releases from Units 2 and 3 do not 
exceed Section 2.3 requirement of the RECS limits for the site are 
provided by administrative controls. These administrative controls 
are agreed to in the Memorandum of Understanding (#15) between Con 
Edison and the New York Power Authority concerning liquid discharge 
and the requirements of this document.

ODCM - Rev. 12
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2.1.8 The dilution flow from Unit No. 3 should be used for calculating 
discharge canal concentrations during the discharge. However, by 
agreement with Con Edison's IP2NPP Watch Supervisor and the New York 
Power Authority's IP3NPP Watch Supervisor, one party can reduce or 
eliminate radioactive liquid waste discharge for a period of time to 
allow the other party to use the full site dilution flow, or a 
specified portion thereof, for a discharge when necessary. For time 
average dose calculations, allocation of dilution flow for the time 
period are apportioned between Unit 3 and Unit 2 per Memorandum of 
Understanding (#15).  

2.1.9 Steam Generator Blowdown activity is determined by samples taken at 
least three times per week. This frequency is required by Table 4.1
2 Item 6 of Appendix A of the station's operating license. These 
"grab" samples of the steam generators are collected in a manner to 
be proportional to the rate of flow of individual steam generator to 
total steam generator blowdown. These samples are then analyzed for 
the various radionuclides at the frequencies specified in Table 
3.3.1-1 of the RECS. (Further flow proportional composites are made 
where appropr- . (Ref: NUREG 0472, REV. 3, DRAFT 6, TABLE 4.11
1.) 

2.1.10 The discharge canal flow rate is determined by the use of pump flow 
characteristics curves. The normal flow for condenser cooling pumps 
is 140,000 gpm when operating at maximum speed. During the cold 
weather months, the condenser cooling pumps are operating at reduced 
speed. This reduced flow is nominally 64,000 gpm (Ref: NUREG 0472, 
REV. 3, DRAFT 6, TABLE 3.3-12).  

2.1.11 Radioactivity content in outdoor tanks is to be limited to less than 
10 curies, excluding tritium and noble gas, as per section 1.2.1 , Appendix B of the Technical Specifications. Compliance with thisI 
requirement is demonstrated by limiting the radioactive concentration 
in these tanks to the value which results in 10 curies when the tank 
is at full liquid capacity, except as modified below. The 
radioactive concentration limits for these tanks are: 

RWST: 10 curies x 106 aCi/curie = 7.3 X 10-3 sCi /ml 
358,500 gals x 3785 ml/gal 

PWST: 10 curies x 10' uCi/curie = 1.6 X 10-2 ACi/ml 
165,000 gals x 3785 ml/gal 

31 & 32 MT: 

10 curies X 106 uCi/curie = 2.2 x 10' M4Ci/ml 

11,750 gals x 3785 ml./gal 

Outside Temporary Tanks: 

10 curies X 106 uCi/curie = u.Ci/ml 
Volume in gals x 3785 mi/gal

2-2
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The refueling water storage tank has the potential to be filled from 
the reactor cavity with liquid which exceeds the limits stated.  
Therefore, prior to filling the RWST from the reactor cavity after 
refueling operations, the reactor cavity (or residual heat removal 
system) must be sampled for radioactivity and action taken to ensure 
that the total activity in the tank does not exceed 10 curies.  

Outside temporary tanks should not be filled with liquid which could 
exceed the concentration limit calculated. Therefore, prior to 
transfer to outside tanks, the source of liquid shall be sampled for 
radioactivity. If it exceeds the concentration limit calculated, 
action shall be taken to ensure that the total activity in the tank 
does not exceed 10 curies (Ref: NUREG 0472, REV. 3, DRAFT 6, TABLE 
3.11.1.4).  

2.1.12 There are no continuous composite samples for steam generator 
blowdown. The method of determining release concentrations is 
indicated below: 

Individual blowdown flow rate to the river (by flowmeter or by flow 
curves) multiplied by sample blowdown concentration equals composite 
activity being released. In addition, R-19 monitors the composite 
steam generator blowdown released (Ref: NUREG 0472, REV. 3, DRAFT 6, 
TABLE 3.3-12).  

2.1.13 The service water radioactivity monitor listed in Table 2.1-1 of the 
RECS is defined as the process radiation monitors which monitor 
components discharging into or are cooled by the service water 
system. These process radiation monitors are: 

R-16 A or B: Fan Cooler and Motor Cooler unit service 
water return monitors 

R-23: Component cooling service water return 

R-18: Liquid release monitor (separate release point) 

R-19: Steam generator blowdown radioactivity monitor 

(separate release point) 

If all monitors on the effected release path are taken out of service 
and the removal of that monitor from service is not specifically 
addressed in the Radiological Environmental Controls, samples shall 
be taken eveky 12 hours or releases may not continue via this 
pathway. Samples may be taken on the affected monitored stream or on 
the service water system (Ref: NUREG 0472, REV. 3, DRAFT 6, TABLE 
3.3-12).
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2.1.14 Liquid effluent concentrations are limited to 10CFR20 limits. The 
total dose per quarter and per year must be within the limitations of 
2.3.2 of the RECS (Ref: NUREG 0472, REV. 3, DRAFT 6, TABLE 
.3.11.1.1).  

2.1.15 There are no drinking water intakes within 3 miles of the site on the 
Hudson River (see Section 2.4.1 for further details) (Ref: NUREG 
0472, REV. 3, DRAFT 6, TABLE 3.11.1.2).  

2.1.16 A turbine hall drain system which would collect leakage of 
contaminated secondary plant waters during operation does not exist 
at 1P3. The sumps which are present in the turbine hall five foot 
elevation receive drains from areas containing secondary plant 
components at sub-atmospheric pressures. These sumps would not meet 
the intent of the NUREG 0472.  

The activity released to the environment via this pathway is 
negligible when steam generator blowdown activity is less than 3E-5 
uCi/ml. Activity released via this pathway when steam generator 
activity exceeds 3E-5 uCi/ml is determined by the following method: 

Turbine Hall Feedwater Steam Plant S/G Blowdown 
Drain Effluent =Specific *(Makeup - rate to the 
Activity Activity Rate River 

(Ref: NUREG 0472, REV. 3, DRAFT 6, TABLE 3.3-12) 

2.1.17 Carbon 14 is released at a rate of .07 curies per GW(e).yr with an 
average make up rate of 0.5 gal/mmn based upon studies performed by 
the New York State Department of Health. The estimate of Carbon 14 
releases are included in the Radiological Impact on Man section of 
the Semi-annual Radioactive Effluent Release Report. These estimates 
are not included in dose calculations for routine releases.  

2.1.18 The condensate polisher regenerant waste is routinely analyzed for 
radioactivity and is normally a non-radioactive release point. The 
monitoring program for this release point is consistent with the 
direction set forth in NRC IE Bulletin 80-10 "Contamination of Non
radioactive Systems -,'Resulting Potential for Unmonitored, 
Uncontrolled Release of Radioactivity to Environment". Should the 
system become radioactive, releases from this system will be in 
accordance with the requirements for batch waste release tanks listed 
in the RECS.

2-4
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2.1.19 The liquid waste monitor tanks have an airborne release pathway. The 
original plant design limited the gases through this pathway by 
reducing the entrained gases to less than 2E-3 uCi/ml. When the 
entrained gas concentration in the monitor tank inlet exceeds 2E-3 
uCi/ml, the noble gas release will be quantified by calculating the 
difference (in uCi's) between the gaseous activity added to the tank 
and the gaseous activity present in the effluent release sample.  
This difference will be the activity released through the tank vents 
and is quantified as an airborne release.  

2.2 Liauid Effluent Concentrations 

2.2.1 This section provides a description of the means that will be used to 
demonstrate compliance with Radiological Effluent Control 2.3.1.  

2.2.2 Compliance with the instantaneous limits of 10CFR20 is achieved by 
observance of discharge limits and described in Section 2.1.14.  
Normally for instantaneous release rate purposes, only dilution water 
from Unit 3 circulators is taken credit for, except as allowed by the 
Memorandum of Understanding between NYPA and Con Edison. A monthly 
report is issued which summarizes the radioactive releases from the 
site for the preceding month. This report provides information 
necessary to comply with quarterly and annual average limitations on 
discharge.  

2.2.3 Each isolated liquid waste tank must be recirculated for at least two 
tank volumes prior to sampling in order to ensure a representative 
sample is obtained. A default minimum recirculation time may be used 
for 31 and 32 monitor tank in lieu of the actual calculation. This 
value is 4 hours, based upon the following calculation: 

11750 gals . 2 Tank Volumes-3.9Hus4Hor 
100 gal/min39Hor~4 or 

Note: 100 gpm is the recirculation flow rate as 
determined by pump curves.  

2.2.4 The concentration in liquid effluents prior to dilution in the 
discharge canal is determined by sampling prior to release for batch 
releases. For continuous release the concentration can be determined 
by either grab sampling as in the batch release method or by direct 
reading radiation monitor. If the process radiation monitor is 
utilized care should be taken to ensure the calibration factor used 
is appropriate for the mixture being released.
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For non-direct reading monitors, the following calculation is used.  

C = CF * CR 

C = Concentration of liquid effluent (uCi/ml) prior to 
dilution.  

CF = Conversion factor of monitor (uCi/ml) 
ncpm 

CR = Count rate of monitor (ncpm) 

2.2.5 The final diluted concentration in the discharge canal is determined 
by the following: 

CD =(C) *(f) / (F) 

Where: CD = Diluted concentration in the discharge 
canal in uCi/ml 

C = Concentration in the liquid to be released prior 

to dilution in uCi/ml 

F = Dilution flow in the discharge canal in gal/mmn 

f = Release rate of liquid effluent in gal/mmn 

NOTE: This equation is not used for calculating allowable release rates.  

2.2.6 Calculation of Maximum Permissible Concentration in liaruid effluents 

a. This section describes the methodology used to ensure the 
requirements of section 2.3.1 of the RECS are satisfied. The 
total discharge canal concentration of radionuclides must be 
maintained less than the effective maximum permissible 
concentration for the radionuclide mixture, as per lOCFR2O. The 
noble gases will be included using the limit 2E-4 uCi/ml as 
specified in section 2.3.1 of the RECS. This will normally be 
ensured by using an Allowed Dilution, Concentration on each 
discrete release. This differs from the ADC calculated in 
10CFR20 appendix B in that for radioisotopes that do not have 
gammas greater than 60 key emitted during decay, default values 
are included to estimate their contribution. The Allowed 
Diluted Concentration is calculated as follows: 

ADC - pt 
CB 

CG
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Where: 

ADC =Allowed diluted concentration in uCi/ml 

MPCWt Maximum permissible concentration in 
water for all isotopes (beta & gamma), 
in uCi/ml 

CB =The concentration of the non gamma 
emitters, in uCi/ml 

CG =The concentration of the gamma emitters 
in uCi/ml 

b. A representative sample must be obtained. In the case of a 
batch release this is ensured by having the contents of the tank 
recirculated for at least two tank volumes after the tank has 
been isolated. The minimum recirculation time is determined as 
foll'w..  

NOTE: As stated in Section 2.2.3, a default recirculation time 
for 31 and 32 monitor tanks of 4 hours maybe used to 
simplify routine calculations.  

T = 2 (V) / (G) 

Where: 

T = minimum recirculation time in min 

V = Voluimes in the tank to be discharged, 
in gal 

G = Recirculation rate in gal/mmn 

C. After the tank has been sampled, determine the Allowed Diluted 
Concentration as per step 2.2.6a.  

d. Determine if other liquid radioactive discharges are being made 
from this unit and obtain the radioactive concentration and 
discharge rate. If another release is occurring, the available 
dilution flow must -be adjusted. This may be performed by 
allocation or by calculation. The adjusted dilution flow is 
calculated as follows: 

E Dr. CG 
ADC 

Where: 

Dr = Current release discharge rate (gpm) 

E = Required dilution flow for current release (gpm)
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CG =Total concentration of gamma emitting isotopes in 
current release (MCi/ml) 

ADC =Allowed diluted concentration for current release 
(MCi/ml) 

e. Calculate the permissible discharge rate as follows: 

D ADC. B 
CG 

Where: ADC =Allowed diluted concentration as calculated 

in Step 2.2.6.a, in uCi/ml 

D = Permissible discharge rate in gal/mmn 

B = Adjusted dilution flow from the unit, in 
gpm, from Step 2.2.6.d, above, as follows: 

Available Required 
B = Dilution - Dilution 

Flow Flow (E) 

CG =Gamma emitter concentration in uCi/ml 

2.3 Liqfuid Effluent Dose Calculation Reqruirements 

2.3.1 Section 2.3.2 of the Radiological Effluent Controls requires that the 
dose or dose commitment above background to an individual in an 
unrestricted area from radioactive materials in liquid effluents 
released from each reactor unit shall be limited: 

a) During any calendar quarter: 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: Less than or equal to 3 mrem to the 
total body and to less than or equal to 10 mrem to any organ.  

NOTE: If either of the above limits is exceeded by a factor of, 
two or more, then cumulative dose contributions from direct 
radiation would be determined by evaluation of existing 
perimeter and environmental TLDs per RECS 2.6.A.  

2.3 .2 Section 2.3.3 of the Radiological Effluent Controls requires that 
appropriate portions of the radwaste treatment system be used to 
reduce the radioactive material in liquid waste prior to their 
discharge when the projected dose due to liquid effluent from each 
reactor unit when averaged over 31 days, would exceed 0.06 mrem to 
the total body or 0.2 mrem to any organ. Doses due to liquid release 
shall be projected at least once per 31 days.
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These doses are projected based on the dose methodology in Section 
2 .4. or 2 .5. The average of previous months' doses is used to 
project future dose.  

2.3.3 Section 2.3.1 of Radiological Effluent Controls require that the 
concentration of radioactive material released from the site shall be 
limited to 10 times the concentration values specified in 10 CFR Part 
20, Appendix B, Table 2, Column 2 for radionuclides other than 
dissolved or entrained noble gases. For dissolved or entrained noble 
gases the concentration shall be limited to 2E-4 uCi/ml total 
activity.  

2.4 Dose Methodolocrv (Comiputer Calculation) 

2.4.1 NUREG 0133 (Ref. 1, Section 4.3, Pg. 14) states that cumulative dose 
contributions should consider the dose contribution from the maximum 
exposed individual's consumption of fish, invertebrates, and potable 
water as appropriate. The river at IP3NPP is considered to be fresh 
water when in reality it is a tidal estuary and never completely 
fresh. Observed average chlorosity at IP3NPP has ranged as high as 
2.5 g/l or about 13% sea water and 87% fresh water. Hence, use of 
the Hudson River for water supply purposes is precluded south of 
Chelsea (mile point 65) which is the nearest point of potable water 
supply. Radionuclide concentrations in the nearest water supply have 
been calculated (Ref. 2) to be a factor of at least 500 lower than 
the river water in the Indian Point area. Exposures from ingestion 
of drinking water is therefore negligible.  

Based on these factors, potable water consumption is not considered 
to be a pathway at IP3NPP. Thus, at IP3NPP, the cumulative dose 
considers only the dose contributions from the maximum exposed 
individuals consumption of fish and invertebrates. Tables of dose 
factors for three age groups were developed as per Section 2.4.3 and 
are included as Tables 2-1, 2-2, and 2-3. (Infant dose factors are 
0 and are not included).  

2.4.2 The relationships and methods that form the calculational base for 
dose accounting for the liquid effluent pathway are described in this 
section. These relationships can be used to meet the calculational 
requirements of Section 2.3.1. The cumulative dose factors (AiT) are 
calculated in Section 2.4.3. The following equation is generally 
applicable and can be used for any number of isotopes released over 
any time period. The equation for D(T) is to be summed over all i 
nuclides: 

A1.1

2-9



Part II

2-10

ODCM - Rev. 12 

Where: 

D (T) = The cumulative dose commitment to the total body or any 
organ, T, from liquid effluents for the total time period 
equal to the sum from k=1 to n of dtk, in mrem.  

dtk = The length of the kth time period over which Cik and Fk are 
averaged for all liquid releases, in hours.  

Cik = The average concentration of radionuclide, i, in undiluted 
liquid effluent during time period dtk from any liquid 
release, in MCi/ml.  

n = The total number of releases considered.  

AiT = The site related ingestion dose commitment factor to the 
total body or any organ for each IP3NPP identified 
principal gamma and beta emitter listed in Table 2-1, 2-2, 
and 2-3, in mrem-ml per hr-uiCi.  

Fk = The near field average dilution factor for Cik during any 
liquid effluent releases. Def ined as the ratio of the 
maximum undiluted liquid waste flow during release to the 
average flow from the site discharge structure to 
unrestricted receiving waters, times an applicable factor.  

The term Cik is the composite undiluted concentration of radioactive 
material in liquid waste at the release point as determined by the 
radioactive liquid waste sampling and analysis program as contained 
in the Radiological Effluent Controls. All dilution factors beyond 
the sample point are included in the Fk and AiT terms.  

The term Fk is a near field average dilution factor and is determined 
as follows: 

Fk =Liquid Radioactive Waste Flow 
[Discharge Structure Exit Flow * Applicable Factor] 

The liquid radioactive waste flow is the flow from all continuous and 
batch radioactive effluent releases specified in the Radiological 
Effluent Controls from all liquid radioactive waste management 
systems. The discharge structure exit flow is the average flow 
during disposal from the discharge structure release point into the 
receiving body of water. Based on studies by New York University 
Medical Center (ref. 14 page 7) . the appropriate "Applicable Factor" 
is 5.  

In order to accurately determine Fk, it is calculated based on actual 
dilution flow from its site for the time period considered. This 
affords a quantitative assessment of radiation dose resulting from 
liquid effluent releases at IP3NPP. The determination and use of 
dilution factors is discussed in Section 2.2.
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2.4.3 Dose Factor for Liquid Effluent Calculations 

2.4.3.1 The equation for dose from liquid effluents requires the 
use of a dose factor AiT for each nuclide, i, which 
embodies the dose factors, pathway transfer factor, pathway 
usage factors, and dilution factors for the points of 
pathway origin. IP3NPP has followed the guidance of NUREG 
0133 and has calculated AiT for the total body and critical 
organ of the maximum exposed individual (e.g. the adult).  
All the factors needed in the equation were obtained from 
Regulatory Guide 1.109 (Ref. 3) with the exception of the 
fish and invertebrate bioaccuinulation factors (BFi and Bli) 
for Cesium, Niobium, Silver, and Antimony.  

For Cesium a site specific factor of 224 was used instead 
of the 2,000 presented in Table A-1 of the Regulatory Guide 
for fish. Similarly, a factor of 224 was used for 
invertebrates instead of the Regulatory Guide value of 
1000. For Silver, the fish and invertebrate factors are 
2.3 and 3300, respectively. For Niobium, the fish and 
invertebrate factors are 300 and 100 respectively. For 
Antimony, the fish and invertebrate factors are 1 and 300 
respectively. The justification for these substitutions is 
discussed in Section 2.6. The summary dose factor is as 
follows: 

AiT = K[(UF)BFi + (UI)BIi]DFi 
Where: 

AiT = Composite dose parameter for the total body or 
critical organ for nuclide, i, for all 
appropriate pathways, mrem/hr per MCi/ml.  

K = Units conversion factor, 114155 
(lE6pCi/1iCi) (lE3ml/kg) / 8760 hr/yr 

UF = kg/yr fish consumption from Table E-5 of 
Regulatory Guide 1.109: 

21 Adult 6.9 Child 
16 Teen 0 Infant 

BFi Bioaccumulation factor for nuclide, i, in fish 
pCi/kg per pCi/l from Table A-1 of Regulatory 
Guide 1.109.  

UI = kg/yr invertebrate consumption from Table E-5 of 
Regulatory Guide 1.109: 

5.0 Adult 1.7 Child 
3 .8 Teen 0 Infant 

Bli = Bioaccumulation factor for nuclide, i, in 
invertebrates, pCi/kg per pCi/l from Table A-1 
of Regulatory Guide 1.109.

2-11
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DFi = Dose conversion factor for nuclide, i, for age 
groups in pre-selected organs, T, in mrem/pCi, 
from Tables E-11, 12 & 13 of Regulatory Guide 
1.109.  

IP3NPP has compiled AiT factors for 3 age groups and various 
organs for, the maximum exposed individual. These are included 
as Table 2-1, 2-2, and 2-3. For completeness, this table 
includes all isotopes found in Reg Guide 1.109, however, several 
isotopes listed are not routinely identified at IP-3. In 
addition, the values for Antimony, Silver, Cesium, and Niobium 
are site specific as previously discussed.  

2.5 Backup Calculation Methodoloavy 

These methods provide backup calculations identical to those performed in 
Section 2.4 

2.5.1 An alternate computer method which completely complies with Section 
2.4 should be used when the primary computer system is inoperable.  

2.5.2 Hand Calculations which completely comply with Section 2.4 can be 
employed if the primary and secondary computer codes are inoperable.  
Because they are time consuming and subject to calculational errors, 
procedural guidance in the actual flow of calculations should be used 
to maintain a standard format. These procedures are also used for 
periodic benchmark tests of the computer codes.  . 2.6 Site Specific Bio-Accumulation & Dose Factors 

2.6.1 As stated in Section 2.4.3 the bioaccumulation factor (BFi) for 
Cesium in fish is assumed to be 224 instead of the 2000 listed in 
Regulatory Guide 1.109 (Ref. 3). Similarly, the bioaccumulation 
factor for invertebrates is 224. This is based on the fact that the 
Hudson River at IP3NPP is not completely fresh, the Bioaccumulation 
Factor for salt water is 40 (Ref. 2), and that the behavior of Cesium 
in the Hudson is a complex phenomenon.  

The NYU Study (Ref. 2) -*iw that Cesium concentrations in fish are 
regulated at a relatively constant value independent of the concentration of Cesium in water, and the bioaccumulator factors are 
thus inversely proportional to the water concentration of Cesium.  
Trhis explains the lower bioaccumulation factor for Cesium reported by 
numerous investigators for salt water fish as opposed to fresh water 
fish because of the higher stable Cesium content of sea water. The 
NYU Report states that water at Indian Point has a dissolved Cesium 
concentration which is much higher than would be expected from simple 
mixing between sea water and fresh water and postulates that these 
higher concentrations result from leaching of Cesium from bottom 
sediment by saline water.
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Use of the bioaccumulation factor s of Regulatory Guide 1.109 for a 
fresh water site will thus substantially overestimate fish ingestion 
doses because no account is taken of the phenomena just discussed.  
However, radiocesium concentrations in fish may still be estimated 
through the use of a bioaccumulation factor, provided that this 
factor is determined from the body of water of interest. This factor 
has been estimated (Ref. 12, page 33) to be about 224 for the flesh 
of indigenous fish caught in the Indian Point area. In contrast, the 
Cesium fresh water bioaccumulation factor presented by Regulatory 
Guide 1.109 for fish is 2000.  

Fish ingestion doses would therefore be overestimated by a factor of 
13 if the Regulatory Guide values were used.  

Similarly for invertebrates, the site specific bioaccumulation factor 
of 224 is used. This is larger than the value of 25 given in Reg 
Guide 1.109 for salt water invertebrates.  

A second conservatism in the NRC model concerns the location at which 
the concentrations in the river of the discharged Cesium are 
evaluated. Use of this model implies that these fish have grown 
directly in such a location prior to being caught, which is 
unrealistic and adds about a factor of five in conservation. This 
conservatism remains in the calculation, thus the use of the NYU 
(Ref. 12) bioaccumulation factor is justifiable since this remains as 
a conservative calculation.  

2.6.2 No bioaccumulation factor for Silver is listed in Rev. 1 of 
Regulatory Guide 1.109, Table A-1. The values of 2.3 and 3300 for 
fish and invertebrates were obtained from ERDA publication 660 (March 
1976), Oak Ridge National Laboratories and are included in the ODCM 
in the interests of increased accuracy since Aglm is a potential 
component of IP3NPP liquid releases.  

2.6.3 International Atomic Energy Agency Report No. 57 provides data more 
'recent than that presented in Regulatory Guide 1.109 for niobium 
bioaccumulation factors. The factor in the Regulatory Guide appears 
to be substantially overconservative and, therefore, the more recent 
IAEA information is incorporated into the dose calculation 
methodology for liquid releases of radioniobium. The values from 
Table XVII of IAEA No. 57 are 300 and 100 for freshwater fish and 
marine invertebrates respectively and are incorporated into this 
ODCM.  

2.6.4 Antimony isotopes are not listed in Reg. Guide 1.109. As for Niobium 
above, IAEA Report No. 57 was used to provide bioaccuxnulation factors 
for the Antimony isotopes in Table 2-1. Dose factors were calculated 
for Antimony as per Reference #13.  

2.6.5 In summary, with the exception of the bioaccumulation factors 
discussed above, all remaining factors are as follows: fish factors 
are for fresh water and invertebrate factors are for salt water.

2-13



ODCM - Rev. 12

Table 2 - 1 

Site Related Adult Ingestion Dose Commitment Factors 
(Freshwater Fish and Saltwater Invertebrate Consumption)

(AiT) 
mR/hr per uCi/ml

Page 1 of 2

ISOTOPE BONE LIVER TOT BODY THYROID KIDNEY LUNG GI-LLI

H-3 
BE-7 
NA- 24 
P-32 
CR-51 
MN- 54 
MN-56 
FE-S55 
FE- 59 
CO- 58 
CO-60 
NI -63 
NI-65.  
CU-64 
ZN-65 
ZN-69 
BR-83 
BR-84 

9BR-85 

RB-86 

SR-89 
SR- 90 
SR-91 
SR- 92 
Y- 90 
Y-91M 
Y-91 
Y-92 
Y-93 
ZR- 95 
ZR-97 
NB -95 
MO -99 
TC-99M 
TC -101 
RU- 103 
RU-lO5 
RU- 106 
AG- 110OM 
SB-122 
SB-124 
SB-125

0. OOE+00 
3 .29E-01 
4 . 08E+02 
4 . 96E+07 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
3. 21E+04 
S. 06E+04 
0 . OOE+00 
0. OOE+00 
4 . 97E+04 
2 . 02E+02 
0 . OOE+00 
1. 61E+05 
3 . 43E+02 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
2 . 57E+04 
6. 32E+05 
4 . 72E+02 
1. 79E+02 
6 . 07E+00 
5 . 73E-02 
8 . 89Ei-01 
5. 33E-01 
1. 69E+00 
1. 63E+00 
9 . OOE-02 
4 . 83E+00 
0. OOE+00 
1 . 59E-02 
1 . 64E-02 
1. 10E+02 
9 . 16E+00 
1 . 64E+03 
3 . 02E+02 
3 . 47E+01 
4. 86E+02 
3 . 11E+02

2 . 82E-01 
7. 45E-01 
4. 08E+02 
3 . 08E+06 
0 . OOE+00 
5 . 43E+03 
1 .37E+02 
2. 21E+04 
1. 19E+05 
5. 15E+02 
1. 48E+03 
3 . 45E+03 
2 . 62E+s01 
9 . 08E+01 
5. 13E+05 
6 . 57E+02 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
1 . 01E+05 
2 . 91E+02 
1 . 93E+02 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
5 .22E-01 

1 .82E-02 

2 . 69E+00 
1. 28E+02 
4 . 50E-02 
2 .36E-02 
0. OOE+00 
0. OOE+00 
0. OOE+00 
2 . 80E+02 
7 . 99E-01 
9. 20E+00 
3 .47E+00

2 . 82E-01 
3 . 69E-01 
4. 08E+02 
1 . 92E+06 
4. 31E+00 
1 . 04E+03 
2 . 42E+01 
5 . 16E+03 
4. 56E+04 
1 . 15E+03 
3 .26E+03 
1. 67E+03 
1. 20E+01 
4 .26E+01 

2 . 32E+05' 
4. 57E+01 
4 . 05E+01 
5 .25E+01 

2 . 16E+00 
4. 72E+04 
1 . 54E+02 
1. 35E+02 
7 .37E+02 
1. 55E+05 
1. 91E+01 
7. 75E+00 
1. 63E-01 
2 . 22E-03 
2 .38E+00 
1. 56E-02 
4. 67E-02 
3 . 54E-01 
8 .30E-03 
1 . 44E+00 
2 . 43E+01 
5. 73E-01 
2 .32E-01 
4 .74E+01 

3 . 62E+00.  
2 . 07E+02 
1. 66E+02 
1. 20E+01 
1. 91E+02 
7 . 40E+01

2 . 82E-01 
0. OOE+00 
4. 08E+02 
0. OOE+00 
2 . 58E+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+0 
0 . OOE+00 
0. OOE+00 
0. OOE+0O 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
5. 38E-01 
1 . 18E+00 
3 . 16E-01

2. 82E-01 
7 . 83E-01 
4 . 08E+02 
0. OOE+00 
9 . 50E-01 
1 . 61E+03 
1. 73E+02 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
2. 29E+02 
3 .43E+05 

4. 27E+02 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
8.20E-01 
2 . 74E-02 
2 . 65E+00 
2 .90E+02 
6. 84E-01 
4 . 25E-01 
4. 20E+02 
1. 18E+02 
3 . 16E+03 
5 . 50E+02 
0. OOE+00 
0. OOE+00 
0. OOE+00
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2 . 82E-01 
0. OOE+00 
4. 08E+02 
0. OOE+00 
5. 72E+00 
0 . OOE+00 
0. OOE+00 
1. 24E+04 
3 .32E+04 

0. OOE+00 
0. 00E+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
2. 21E-02 
1. 21E-02 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . 00E+00 
2 . 08E+01 
3 .79E+02 

2 . 40E+02

2 . 82E-01 
1. 28E+02 
4. 08E+02 
5 . 57E+06 
1. 08E+03 
1. 66E+04 
4. 36E+03 
1 . 27E+04 
3 . 96E+05 
1. 04E+04 
2. 78E+04 
7 . 19E+02 
6. 65E+02 
7 . 74E+03 
3 .23E+05 

9 . 87E+01 
5. 84E+01 
4 . 13E-04 
0. OOE+00 
2 . OOE+04 
4. 02E-09 
1. 12E-11 
4 . 12E+03 
1. 82E+04 
2 . 25E+03 
3 . 55E+03 
6. 43E+04 
1 . 68E-01 
4. 89E+04 
9 .33E+03 
5 . 36E+04 
1. 66E+03 
5 . 63E+03 
1 . 63E+04 
2 . 97E+02 
2 . 66E+01 
7 . 09E-14 
1. 28E+04 
5 . 60E+03 
1. 06E+05 
1. 14E+05 
1. 32E+04 
1. 38E+04 
3 .42E+03
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Table 2 - 1 

Site Related Adult Ingestion Dose Commitment Factors 
(Freshwater Fish and Saltwater Invertebrate Consumption)

(AiT) 
mR/hr per uCi/ml

Page 2 of 2

ISOTOPE BONE LIVER TOT BODY THYROID KIDNEY LUNG GI-LLI

TE-125M 2.72E+03 
TE-127M 6.88E+03 
TE-127 1.12E+02 
TE-129M 1.17E+04 
TE-129 3.19E+01 
TE-131M 1.76E+03 
TE-131 2.OOE+01 
TE-132 2.56Ei 3 
1-130 4.88E+01 
1-131 2.68E+02 
1-132 1.31E+01 
1-133 9.16E+01 
1-134 6.84E+00 
1-135 2.86E+01 
CS-134 4.14E+04 
CS-136 4.33E+03 
CS-137 5.30E+04 O CS-138 3.67E+01 
BA-139 6.47E+00 
BA-140 1.35E+03 
BA-141 3.14E+00 
BA-142 1.42E+00 
LA-140 1.58E+00 
LA-142 8.07E-02 
CE-141 3.23E+00 
CE-143 5.69E-01 
CE-144 1.68E+02 
PR-143 5.80E+00 
PR-144 1.90E-02 
ND-147 3.97E+00 
W-187 2.98E+02 
NP-239 3.53E-02 
K-40 0.OOE+00 
CO-57 0.OOE+00 
SR-85 0.00E+00 
Y-88 0.OOE+00 
NB-94 0.00E+00 
NB-97 4.05E-02 
CD-109 0.OOE+00 
SN-113 0.00E+00 
BA-133 0.00E+00 
TE-134 3.29E+01 
CE-139 0.OOE+00 
HG-203 0.00E+00

9 . 87E+02 
2 . 46E+03 
4. 01E+01 
4. 3 6E+t03 
1. 20E+01 
8. 60E+02 
8. 3 6E+00 
1. 66E+C 
1 . 44E+02 
3 . 84E+02 
3 . 50E+01 
1 . 59E+02 
1 . 86E+01 
7 . 48E+01 
9 . 84E+04 
1. 71E+04 
7 . 25E+04 
7. 25E+01 
4 . 61E-03 
1. 70E+00 
2. 37E-03 
1 . 46E-03 
7 . 95E-01 
3 . 67E-02 
2 . 18E+00 
4. 21E+02 
7 . 04E+01 
2 .33E+00 
7 . 88E-03 
4 .59E+00 
2 . 49E+02 
3 .47E-03 

0 . OOE+00 
1. 21E+02 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1 . 02E-02 
0 . OOE+00 
0. OOE+00 
0 . OOEi-00 
2. 15E+01 
0 . OOE+00 
0. OOE+00

3 . 65E+02 
8 .38E+02 
2 .42E+01 

1 . 85E+03 
7 .77E+00 

7 . 16E+02 
6. 32E+00 
I . 55E+03 
5 . 68E+01 
2 . 20E+02 
1 .23E+01 

4 . 86E+01 
6 . 64E+00 
2 . 76E+01 
8 . 04E+04 
1 . 23E+04 
4 .75E+04 

3 . 59E+01 
1. 89E-01 
8. 87E+01 
1. 06E-01 
8 .. 93E-02 
2 . lOE-0l 
9 . 15E-03 
2 .48E-01 

4 . 66E-02 
9 . 04E+00 
2 . 88E-01 
9 . 65E-04 
2. 74E-01 
8. 71E+01 
1. 91E-03 
0 . OOE+00 
2 . 01E+02 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
3. 74E-03 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
1. 32E+01 
0 . OOE+00 
0 . OOE+00

8. 19E+02 
1 .76E+03 

8. 28E+01 
4. 01E+03 
2 .45E+01 

1 . 36E+03 
1. 65E+01 
1 . 83E+03 
1. 22E+04 
1. 26E+05 
1. 23E+03 
2 .34E+04 
3 . 22E+02 
4 . 93E+03 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE.00 
0. OOE+00 
0. OOE+O0 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
2 . 88E+01 
0. OOE+00 
0. OOE+00

1. 11E+04 
2 . 79E+04 
4. 55E+02 
4. 88E+04 
1. 34E+02 
8. 71E+03 
8 .77E+01 

1. 60E+04 
2 .24E+02 

6 . 58E+02 
5. 58E+01 
2 .78E+02 
2 .95E+01 
1 .20E+02 

3 . 18E+04 
9 . 51E+03 
2 . 46E+04 
5 .33E+01 
4. 31E-03 
5. 78E-01 
2 . 21E-03 
1 . 23E-03 
0. OOE+00 
0. OOE+00 
1 . 01E+00 
1 . 85E-01 
4 . 17E+01 
1. 34E+00 
4 . 45E-03 
2 . 68E+00 
0. OOE+00 
1 . 08E-02 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1. 20E-02 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
2 . 08E+02 
0 . OOE+00 
0. OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOEs00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
1. 06E+04 
1 .30E+03 
8 . 18E+03 
5. 26E+00 
2 .61E-03 
9. 73E-01 
1. 35E-03 
8 . 27E-04 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

1. 09E+04 
2 .31E+04 
8 . 82E+03 
5. 88E+04 
2. 41E+01 
8 . 53E+04 
2 . 83E+00 
7 . 83E+04 
1 . 24E+02 
1. 01E+02 
6. 58E+00 
1 . 43E+02 
1. 62E-02 
8 . 45E+01 
1. 72E+03 
1 . 94E+03 
1. 40E+03 
3 . 09E-04 
1. 15E+01 
2 . 79E+03 
1 . 48E-09 
2 . OOE-18 
5 . 83E+04 
2. 68E+02 
8 . 35E+03 
1. 57E+04 
5. 69E+04 
2 . 54E+04 
2 . 73E-09 
2 . 20E+04 
8 . 16E+04 
7 . 12E+02 
0. OOE+00 
3 . 07E+03 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
3. 78E+01 
0 .OOE+00 
0 . OOE+00 
0 . OOE+00 
3 . 65E-02 
0 . OOE+00 
0 . OOE+00
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Table 2 - 2 

Site Related Teen Ingestion Dose Commitment Factors 
(Freshwater Fish and Saltwater Invertebrate Consumption).

(AiT) 
mR/hr per uCi/ml

Page 1 of 2

ISOTOPE BONE LIVER TOT BODY THYROID KIDNEY LUNG GI-LLI

H-3 
BE-7 
NA- 24 
P- 32 
CR- 51 
MN- 54 
MN-5 6 
FE-55 
FE-5 9 
CO-58 
CO-60 
NI -63 
NI-65 
CU-64 
ZN-65 
ZN-69 
BR- 83 

JBR-14 .BR-85 
RB-86 
RB-88 
RB -89 
SR-89 
SR-90 
SR-91 
SR- 92 
Y- 90 
Y-91M 
Y-91 
Y- 92 
Y-93 
ZR- 95 
ZR-97 
NB -95 
MO- 99 
TC-99M 
TC -101 
RU- 103 
RU-l05 
RU- 106 
AG-110M 
SB- 122 
SB- 124 
SB-125

0 . OOE+00 
3 . 58E-01 
4. 20E+02 
5 . 40E+07 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
3 .35E+04 
5. 20E+04 
0. OOE+00 
0. OOE+00 
S. 15E+04 
2 . 18E+02 
0. OOE+00 
1. 46E+05 
3 . 73E+02 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
2 . 79E+04 
5. 27Ei-05 
5 . 12E+02 
1 . 94E+02 
6. 57E+00 
6. 18E-02 
9 . 64E+01 
5. 80E-01 
1. 84E+00 
1 . 68E+00 
9 . 65E-02 
4 . 86E+00 
0 . OOE+00 
1 . 63E-02 
1. 77E-02 
1 . 15E+02 
9 . 85E+00 
1. 77E+03 
2 . 94E+02 
4. 35E+01 
5 . 09E+02 
3 . 27E+02

2. 17E-01 
8 . 02E-01 
4. 20E+02 
3 .35E+06 
0. OOE+00 
S. 33E+03 
1. 43E+02 
2. 37E+04 
1 .21E+05 

5. 10E+02 
1. 48E+03 
3 . 64E+03 
2 . 79E+01 
9 . 53E+01 
S. 07E+05 
7 . 10E+02 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
1. 09E+05 
3 . 12E+02 
2 . 01E+02 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
5. 29E-01 
1. 91E-02 
2. 70E+00 
1 . 3 6E+02 
4 . 55E-02 
2 . 51E-02 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
2 .79E+02 

8. 47E-01 
9 . 40E+00 
3 . 58E+00

2 . 17E-01 
4 . 01E-01 
4. 20E+02 
2 . 09E+06 
4. 44E+00 
1 . 06E+03 
2 . 54E+01 
S5. 54E+03 
4. 69E+04 
1. 18E+03 
3. 32E+03 
1. 75E+03 
1. 27E+01 
4 . 48E+01 
2 .36E+05 
4 . 97E+01 
4. 41E+01 
5 . 55E+01 
2 . 34E+00 
S. 12E+04 
1 . 66E+02 
1. 42E+02 
8 . OOE+02 
1. 30E+05 
2 . 04E+01 
8 . 25E+00 
1 .77E-01 

2 .36E-03 
2 . 58E+00 
1. 68E-02 
5 . 03E-02 
3. 64E-01 
8 . 80E-03 
1 . 48E+00 
2 . 60E+01 
5. 89E-01 
2. 47E-01 
4. 93E+01 
3 . 82E+00 
2 .23E+02 

1. 69E+02 
1. 27E+01 
1 . 99E+02 
7 . 64E+01

2 . 17E-01 
0. OOE+00 
4 .20E+02 

0. OOE+00 
2 .47E+00 

0. 002+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. 002+00 
0. OOE+00 
0. OOE+00 
0 . 002+00 
0 . OOE+00 
0 . 002+00 
0. 002+00 
0. 002+00 
0 . OOE+00 
0 . OOE+00 
0. 002+00 
0 . OOE+00 
0. OOE+00 
0. 002+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+O0 
0 .002+00 
0. OOE+00 
0. 002+00 
0. 002+00 
0 . 002+00 
0. 002+00 
0. OOE+00 
0. OOE+00 
S . 53E-01 
1. 16E+00 
3 . 11E-01

2 . 17E-01 
8.50QE-01 
4. 20E+02 
0. OOE+00 
9 . 73E-01 
1 . 59E+03 
1. 81E+02 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. 002+00 
0. OOE+00 
2 .41E+02 

3 . 24E+05 
4 . 64E+02 
0. OOE+00 
0. OOE+00 
0 . 002+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. 002+00 
0. 002+00 
0 . 002+00 
0. 002+00 
0. OOE±0O 
0. OOE+00 
0. OOE+00 
0. 002+00 
7 .78E-01 
2 . 90E-02 
2 .61E+00 
3 . 12E+02 
6 .77E-01 

4. 55E-01 
4 . 06E+02 
1. 24E+02 
3 .42E+03 

5 .31E+02 
0. OOE+00 
0. 002+00 
0. OOE+00

2 . 17E-01 
0 . OOE±00 
4 . 20E+02 
0. OOE+00 
6. 34E+00 
0. OOE+00 
0 . OOE+00 
1. 51E+04 
3 . 83E+04 
0. 002+00 
0 . OOE+00 
0. 002+00 
0 . 002+00 
0. 002+00 
0. OOE+00 
0 . 002+00 
0. 002+00 
0 . OOE+00 
0. 002+00 
0. OOE+00 
0. 002±00 
0 . OOE+00 
0. OOE+00 
0. 002±00 
0. OOE+00 
0. OOE±00 
0 . OOE+00 
o0. 002+00 
0 . OOE+00 
0. 002±00 
0. OOE+00 
0. 002±00 
0. OOE+00 
0. 002+00 
0. 002+00 
2 . 52E-02 
1 . 53E-02 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE±00 
2 .72E+01 

4 . 45E+02 
2 . 85E+02

2 . 17E-01 
9. 76E+01 
4 .20E+02 
4. 54E+06 
7 . 46E+02 
1 . 09E+04 
9 .40E+03 
1. 03E+04 
2 . 87E+05 
7 . 04E+03 
1. 92E+04 
5.79E+02 
1 . 51E+03 
7 .39E+03 
2 . 15E+05 
1. 31E+03 
0. OOE+00 
0. OOE+00 
0. 002+00 
1 . 61E+04 
2 . 67E-O5 
3 . 09E-07 
3 .33E+03 
1. 48E+04 
2 .32E+03 
4. 93E+03 
5 . 42E+04 
2 . 92E+00 
3 . 95E+04 
1 . 59E+04 
5. 61E+04 
1. 22E+03 
5. 17E+03 
1 . 15E+04 
2 . 44E+02 
2 . 98E+01 
4. 30E-09 
9 . 63E+03 
7 . 96E+03 
8. 50E+04 
7 . 82E+04 
9 . 13E+03 
1. 03E+04 
2 . 53E+03
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Table 2 - 2 

Site Related Teen Ingestion Dose Commitment Factors 
(Freshwater Fish and Saltwater Invertebrate Consumption)

(AiT) 
mR/hr per uCi/ml

Page 2 of 2

ISOTOPE BONE LIVER TOT BODY THYROID KIDNEY LUNG GI-LLI

TE- 125SM 
TE-127M 
TE- 127 
TE-129M 
TE -129 
TE-131M 
TE-131 
TE-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
CS-134 
CS-136 
CS-137 

* BA-139 
BA- 140 
BA- 141 
BA- 142 
LA- 14 0 
LA -142 
CE-141 
CE- 143 
CE- 144 
PR- 143 
PR- 144 
ND -147 
W-187 
NP-239 
K- 40 
CO-57 
SR-85 
Y-88 
NB -94 
NB -97 
CD- 109 
SN-113 
BA- 133 
TE-134 
CE- 13 9 
HG-203

2. 96E+03 
7 .48E+03 

1 . 22E+02 
1. 26E+04 
3 .47E+01 

1 . 89E+03 
2 . 16E+01 
2 .70E+03 

5 . 06E+01 
2 . 87E+02 
1. 37E+01 
9 . 87E+01 
7 . 17E+00 
2 .99E+01 
4 . 24E+04 
4 .35E+03 
5. 67E+04 
3 . 93E+01 
7 . 05E+00 
1 . 44E+03 
3 . 40E+00 
1. 52E+00 
1 . 67E+00 
8. 58E-02 
3 .49E+00 

6 . 16E-01 
1 . 82E+02 
6 . 28E+00 
2 . 06E-02 
4 . 50E+00 
3 . 22E+02 
3 . 98E-02 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
4 .36E-02 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
3 .46E+01 
0 . OOE+00 
0 . OOE+00

1 .07E+03 

2 .65E+03 

4 .33E+01 
4. 68E+03 
1. 29E+01 
9. 06E+02 
8 . 90E+00 
1. 71E+03 
1 . 46E+02 
4. 02E+02 
3 . 58E+01 
1 . 67E+02 
1 . 90E+01 
7. 71E+01 
9 . 97E+04 
1. 71E+04 
7 . 54E+04 
7 . 54E+01 
4 . 96E-03 
1 . 76E+00 
2 . 54E-03 
1 . 52E-03 
8 .20E-01 

3 .81E-02 
2 .33E+00 
4. 48E+02 
7 . 55E+01 
2 . 51E+00 
8 . 44E-03 
4. 89E+00 
2 . 62E+02 
3 . 75E-03 
0 . OOE+00 
1 .25E+02 

0. OOE+00 
0. OOE+00 
0. 00E+00 
1 . 08E-02 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
2 . 22E+01 
0. OOE+00 
0 . OOE+00

3 . 96E+02 
8. 90E+02 
2 . 63E+01 
2 . OOE+03 
8. 44E+00 
7 . 55E+02 
6. 75E+00 
1. 61E+03 
5. 84E+01 
2 . 16E+02 
1. 29E+01 
5 .11E+01 
6.- 82E+00 
2 . 86E+01 
4 . 63E+04 
1 . 15E+04 
2 . 63E+04 
3. 77E+01 
2 .05E-01 
9. 28E+01 
1 . 14E-01 
9 . 33E-02 
2 . 18E-01 
9 . 49E-03 
2 . 67E-01 
5. 01E-02 
9 . 80E+00 
3 . 13E-01 
1 .05E-03 
2. 93E-01 
9 . 19E+01 
2 . 08E-03 
0. OOE+00 
2 . 10E+02 
0. OOE+00 
0. OOE+00 
0. OOE+00 
3 . 95E-03 
o0. OOE+00 
0 . OOE+00 
0. OOE+00 
2 .32E+01 
0. OOE+00 
0. OOE+00

8. 28E+02 
1. 78E+03 
8 . 44E+01 
4. 07E+03 
2 . 48E+01 
1. 3 6E+03 
1 . 66E+01 
1. 80E+03 
1 . 19E+04 
1. 17E+05 
1. 21E+03 
2 .34E+04 
3 . 17E+02 
4 .96E+03 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
2. 84E+01 
0. OOE+00 
0 . OOE+00

0. OOE+00 
3 . 03E+04 
4. 95E+02 
5. 28E+04 
1. 46E+02 
9. 44E+03 
9 . 44E+01 
1. 64E+04 
2 .25E+02 

6. 92E+02 
5. 64E+01 
2 . 94E+02 
2 . 99E+01 
1 . 22E+02 
3 . 17E+04 
9 .32E+03 
2 . 57E+04 
5 . 57E+01 
4. 67E-03 
5 .98E-01 
2 .36E-03 
1. 28E-03 
0. OOE+00 
0 . OOE+00 
1. 10E+00 
2 . 01E-01 
4 . 51E+01 
1 . 46E+00 
4 . 84E-03 
2 . 87E+00 
0 . OOE+00 
1 . 18E-02 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
1. 27E-02 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
2 . 12E+02 
0 . OOE+00 
0. OOE+00

0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
1. 21E+04 
1. 47E+03 
9 . 97E+03 
6 . 48E+00 
3 .42E-03 

1. 19E+00 
1 . 74E-03 
1 . 01E-03 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE±00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00

8. 75E+03 
1. 87E+04 
9 . 44E+03 
4. 74E+04 
1 . 90E+02 
7. 27E+04 
1. 77E+00 
5 . 42E+04 
1. 12E+02 
7 . 95E+01 
1. 56E+01 
1 .27E+02 

2 . 50E-01 
8 . 54E+01 
1. 24E+03 
1. 38E+03 
1. 07E+03 
3 . 42E-02 
6. 28E+01 
2 . 22E+03 
7 . 25E-06 
4. 65E-12 
4. 71E+04 
1. 16E+03 
6. 66E+03 
1. 35E+04 
4 . 59E+04 
2 . 07E+04 
2 . 27E-05 
1. 76E+_04 
7 . 10E+04 
6 . 03E+02 
0 . OOE+00 
2 .33E+03 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
2 . 58E+02 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1. 28E+00 
0 . OOE+00 
0 . OOE+00
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Table 2 -

Site Related Child Ingestion Dose Commitment Factors 
(Freshwater Fish and Saltwater Invertebrate Consumption)

(AiT) 
mR/hr per uCi/ml

Page l-of 2

ISOTOPE BONE LIVER TOT BODY THYROID KIDNEY LUNG GI-LLI

H-3 
BE-7 
NA- 24 
P- 32 
CR-51 
MN- 54 
MN- 56 
FE-55 
FE-59 

.CO-58 
CO-60 
NI -63 
NI-65 
CU-64 
ZN- 65 
ZN- 69 
BR-83 
BR-84 .BR-85 
RB -8 6 
RB -88 
RB-89 
SR-89 
SR-90 
SR-91 
SR-92 
Y-90 
Y-91M 
Y- 91 
Y-92 
Y-93 
ZR-95 
ZR-97 
NB -95 
MO -99 
TC- 99M 
TC -101 
RU -103 
RU-l05 
RU- 106 
AG-110M 
SB- 122 
SB- 124 
SB-125

0 . O0E+00 
4. 77E-01 
4 . 57E+02 
6. 98E+07 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
4 . 55E+04 
6 . 53E+04 
0. OOE+00 
0. OOE+00 
6 . 85E+04 
2 . 83E+02 
0. OOE+00 
1 . 55E+05 
4 . 94E+02 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
3 . 63E+04 
4. 68E+05 
6 . 60E+02 
2 . 48E+02 
8 . 79E+00 
8 . 17E-02 
1 .29E+02 

7 . 70E-01 
2 . 44E+00 
2 . 10E+00 
1 . 27E-01 
5 . 75E+00 
0 . OOE+00 
1 . 99E-02 
2 .30E-02 
1 . 48E+02 
1. 30E+01 
2 . 36E+03 
3 . 46E+02 
5 . 80E+01 
6. 55E+02 
4 . 22E+02

1. 81E-01 
8 . 08E-01 
4. 57E+02 
3 .27E+06 

0. OOE+00 
4. 20E+03 
1. 31E+02 
2 . 42E+04 
1 . 06E+05 
4 . 20E+02 
1. 23E+03 
3 . 67E+03 
2 . 66E+01 
9. 05E+01 
4 . 12E+05 
7. 14E+02 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
1 . 06E+05 
3 . OOE+02 
1 . 85E+02 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
4 . 62E-01 
1 . 83E-02 
2 . 24E+00 
1. 31E+02 
3 . 89E-02 
2 .41E-02 

0 . OOE+00 
0. OOE+00 
0. OOE+00 
2 .34E+02 

8 . 56E-01 
8. 50E+00 
3 .25E+00

1. 81E-01 
5 .33E-01 
4. 57E+02 
2 . 69E+06 
4. 86E+00 
1 . 12E+03 
2 . 96E+01 
7 . 48E+03 
5. 27E+04 
1. z9E-s03 
3 . 64E+03 
2 . 33E+03 
1. 55E+01 
5 . 47E+01 
2 . 56E+05 
6 .60E+01 
5. 67E+01 
6 . 56E+01 
3 . 02E+00 
6 . 50E+04 
2 . 08E+02 
1 . 64E+02 
1 . 04E+03 
1 . 19E+05 
2 . 49E+01 
9 . 96E+s00 
2. 35E-01 
2 . 97E-03 
3 . 44E+00 
2 . 20E-02 
6 . 69E-02 
4 . 11E-01 
1. 08E-02 
1 . 60E+00 
3 . 23E+01 
6. 46E-01 
3 .06E-01 

5 . 67E+01 
4 .73E+00 

2 . 95E+02 
1. 87E+02 
1. 70E+01 
2 .29E+02 

8. 85E+01

1. 81E-01 
0. OOE+00 
4 . 57E+02 
0. OOE+00 
2 .70E+00 

0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+O0 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE.00 
0. 00E4-00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
7 . 43E-01 
1 . 44E+00 
3 .91E-01

1 . 81E-01 
7. 96E-01 
4. 57E+02 
0 . OOE+00 
7 .37E-01 
1. 18E+03 
1 . 59E+02 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
2 . 19E+02 
2 . 59E+05 
4. 33E+02 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
6 . 62E-01 
2 . 63E-02 
2 . 10E+00 
2 . 79E+02 
5. 66E-01 
4 . 11E-01 
3 . 72E+02 
1. 15E+02 
3 . 19E+03 
4 . 35E+02 
0. OOE+00 
0. OOE+00 
0 . OOE+00

1 . 81E-01 
0. OOE+00 
4 . 57E+02 
0. OOE+00 
4. 92E+00 
0 . OOE+00 
0. OOE+00 
1. 37E+04 
3 . 07E+04 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
1 . 98E-02 
1. 27E-02 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
2 .36E+01 
3 . 63E+02 
2 .35E+02

1 . 81E-01 
4. 52E+01 
4 . 57E+02 
1. 93E+06 
2 . 58E+02 
3 . 53E+03 
1. 90E+04 
4. 47E+03 
1. 10E+05 
2 . 45E+03 
6. 84E+03 
2 .47E+02 

3 .26E+03 
4. 25E+03 
7 . 23E+04 
4 . 50E+04 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
6. 80E+03 
1. 47E+01 
1. 61E+00 
1 . 41E+03 
6. 30E+03 
1 . 46E+03 
4 . 70E+03 
2 . 50E+04 
1 . 60E+02 
1. 71E+04 
2 . 22E+04 
3 . 63E+04 
4 . 82E+02 
2 . 77E+03 
4. 14E+03 
1. 08E+02 
2 .22E+01 

7 . 66E-02 
3 . 82E+03 
8 . 50E+03 
3 . 68E+04 
2 . 78E+04 
4 . 46E+03 
4 . 09E+03 
1 . 01E+03
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Table 2 -

Site Related Child Ingestion Dose Commitment Factors 
(Freshwater Fish and Saltwater Invertebrate Consumption)

(AiT) 
mR/hr per uCi/mi

Page 2 of 2

ISOTOPE BONE LIVER TOT BODY THYROID KIDNEY LUNG GI-LLI

TE-125M 
TE-127M 
TE- 127 
TE-129M 
TE-129 
TE-131M 
TE-131 
TE-132 
I-±.30 
1-131 
1-132 
1-133 
1-134 
1-135 
CS- 13 4 
CS- 13 6 

OCS- 13 7 .CS-138 
BA -139 
BA -140 
BA- 141 
BA- 142 
LA- 140 
LA- 142 
CE- 141 
CE- 143 
CE- 144 
PR- 143 
PR- 144 
ND- 147 
W-187 
NP-239 
K- 40 
CO-57 
SR-85 
Y-88 
NB- 94 
NB- 97 
CD- 109 
SN-113 
BA- 133 
TE- 134 
CE- 13 9 
HG -203

3 . 81E+03 
9 . 67E+03 
1. 58E+02 
1. 63E+04 
4. 48E+01 
2 . 41E+03 
2 .78E+01 
3 .38E+03 
6 .28E+01 

3 .70E+02 

1 .72E+01 

1 . 27E+02 
9 . 02E+00 
3. 77E+01 
5 .15E+04 
5 . 17E+03 
7 . 19E+04 
5 . 01E+01 
9 .34E+00 
1 . 87E+03 
4 . 51E+00 
1 . 97E+00 
2 . 16E+00 
1. 12E-01 
4. 65E+00 
8 . 19E-01 
2 .44E+02 

8 . 40E+00 
2 . 76E-02 
5. 96E+00 
4 . 08E+02 
5. 15E-02 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
5. 55E-02 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
4. 3 1E+0 1 
0. OOE+00 
0. OOE+00

1. 03E+03 
2 . 60E+03 
4. 25E+01 
4 . 55E+03 
1. 25E+01 
8 .33E+02 

8. 46E+00 
1 . 50E+03 
1 . 27E+02 
3 . 72E+02 
3 . 16E+01 
1 . 58E+02 
1 . 67E+01 
6. 78E+01 
8 . 44E+04 
1 . 42E+04 
6 . 88E+04 
6 . 97E+01 
4. 99E-03 
1 . 64E+00 
2 . 53E-03 
1 . 42E-03 
7 . 55E-01 
3 . 57E-02 
2 . 32E+00 
4. 44E+02 
7 . 64E+01 
2 . 52E+00 
8. 53E-03 
4. 83E+00 
2 .42E+02 

3 . 70E-03 
0 . OOE+00 
1 . 15E+02 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
1 . OOE-02 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
1. 94E+01 
0 . OOE+00 
0 . OOE+00

5 . 08E+02 
1. 15E+03 
3 .38E+01 
2 . 53E+03 
1 . 06E+01 
8. 86E+02 
8. 26E+00 
1. 81E+03 
6 . 54E+01 
2 . 12E+02 
1 . 45E+01 
5. 96E+01 
7 .70E+00 
3 .21E+01 
1. 78E+04 
9 .19E+03 
1 . 02E+04 
4 . 42E+01 
2. 71E-01 
1 . 09E+02 
1. 47E-01 
1. lOE-01 
2 . 54E-01 
1. 12E-02 
3 .45E-01 

6 . 44E-02 
1. 30E+01 
4 . 17E-01 
1 .39E-03 
3 .74E-01 

1 . 08E+02 
2 .60E-03 

0 . OOE+00 
2 . 33E+02 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
4. 68E-03 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
2 . 59E+01 
0 . OOE+00 
0. OOE+00

1. 07E+03 
2 . 31E+03
1. 09E+02 
5 . 25E+03 
3. 20E+01 
1 .71E+03 

2 . 12E+01 
2 .18E+03 

1. 40E+04 
1 . 23E+05 
1. 47E+03 
2 . 93E+04 
3 . 85E+02 
6 . OOE+03 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
o . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
3 .41E+01 

0 . OOE+00 
0 . OOE+00

0. OOE+00 
2 . 76E+04 
4 . 48E+02 
4. 78E+04 
1. 31E+02 
8 . 06E+03 
8. 40E+01 
1 .39E+04 
1. 90E+02 
6. 11E+02 
4. 84E+01 
2 . 63E+02 
2 .56E+01 
1 . 04E+02 
2 . 62E+04 
7 . 56E+03 
2 . 24E+04 
4 . 90E+01 
4. 35E-03 
5 .35E-01 
2 . 19E-03 
1. 15E-03 
0. OOE+00 
0 . OOE+00 
1. 02E+00 
1. 86E-01 
4 . 23E+01 
1 . 37E+00 
4 .51E-03 
2 .65E+00 

0 .OOE+00 

1. 07E-02 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1. 11E-02 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
1 . 80E+02 
0 . OOE+00 
0 . OOE+00

0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 .OOE+00 

0 .OOE+00 

0. OOE+00 
9 .39E+03 
1. 13E+03 
8 . 07E+03 
5. 28E+00 
2 . 93E-03 
9 .79E-01 

1. 48E-02 
8 .3 5E- 04 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

3 .68E+03 

7 .83E+03 

6. 15E+03 
1 . 99E+04 
2 . 79E+03 
3 .38E+04 
1. 46E+02 
1 . 51E+04 
5. 94E+01 
3 .31E+01 
3 . 72E+01 
6 .35E+01 
1 . 11E+01 
5 . 16E+01 
4 . 55E+02 
4 .99E+02 
4 .31E+02 
3 .21E+01 
5. 39E+02 
9 . 50E+02 
2 . 57E+00 
2 . 57E-02 
2 . 10E+04 
7 . 08E+03 
2 . 90E+03 
6 . 51E+03 
1. 99E+04 
9 . 06E+03 
1. 84E+01 
7 . 65E+03 
3 .40E+04 

2 . 74E+02 
0. OOE+00 
9§.43E+02 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
3 . 09E+03 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1. 97E+02 
0. OOE+00 
0 . OOE+00
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Freshwater Saltwater IjFreshwater Saltwater 
ISOTOPE Fish Invertebrates ISOTOPE Fish Invertebrates 

BFi Bli BFi Bli

H- 3 
BE-7 
NA- 24 
P- 32 
CR-51 
MN- 54 
MN- 56 
FE-55 
FE-59 
CO-58 
CO-60 
NI -63 
NI-65 
CU- 64 
ZN-65 
ZN-69 
BR-S83 
BR-S84 
BR-85 
RB-86 
RB-S88 
RB -89 
SR-S89 
SR-90 
SR- 91 
SR-92 
Y-90 
Y-91M 
Y-91 
Y- 92 
Y-93 
ZR-95 
ZR-97 
NB-95 
MO -99 
TC-99M 
TC-101 
RU- 103 
RU -105 
RU -106 
AG- 110aM 
SB-122 
SB- 124 
SB- 12 5

9 .OOOE-01 

2 .OOOEi-00 
1 . 000E+02 
1. OOOE+05 
2. OOOE+02 
4. OOOE+02 
4 . OOOE+02 
1. OOOE+02 
1. 000E+02 
5. OOOE+01 
5 . OOOE+01 
1 . 00E+02 
1. OOOE+02 
5. OOOE+01 
2 . 00E+03 
2 .OOOE+03 

4. 200E+02 
4. 200E+02 
4. 200E+.02 
2 . 00E+03 
2 . 00E+03 
2 .OOOE+03 

3 .OOOE+01 

3 . 00E+0l 
3 .OOOE+0l 

3 .OOOE+01 

2 . 500E+01 
2 . 500E+01 
2 . 500E+01 
2 . 500E+01 
2 . 500E+01 
3 .300E+00 
3 . 300E+00 
3 . OOOE+02 
1 . 000E+0l 
1. 500E+01 
1 . 500E+01 
1. 000E+0l 
1 . OOOE+0l 
1 . OOOE+0l 
2 .300E+00 
1 . OOOE+00 
1 . OOOE+00 
1. OOOE+00

9 .300E-01 
2 . 000E+02 
1 . 900E-01 
3 . OOOE+04 
2 . OOOE+03 
4. 000E+02 
4. OOOE+02 
2 .000E+04 
2 . 000E+04 
1. OOOE+03 
1. OOOE+03 
2 . 500E+02 
2 . 500E+02 
1. 700E+03 
5. OOOE+04 
5. OOOE+04 
3 . 100E+00 
3 . 100E+00 
3 . 100E+00 
1. 700E+01 
1. 700E+01 
1. 700E+01 
2 . 000E+0l 
2 . 000E+01 
2 . OOOE+01 
2 . OOOE+0l 
1 .000E+03 
1. 000E+03 
1 . 000E+03 
1 . 000E+03 
1 . OOOE+03 
S8. OOOE+0l 
S8. OOOE+0l 
1. OOOE+02 
1 . OOOE+01 
5 . OOOE+01 
5 . OOOE+01 
1 . 000E+03 
1. OOOE+03 
1. OOOE+03 
3 .300E+03 
3 . OOOE+02 
3 . OOOE+02 
3. OOOE+02

TE- 12 5M 
TE-127M 
TE-127 
TE- 129M 
TE-129 
TE-131M 
TE-131 
TE- 132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
CS-134 
CS-136 
CS- 13 7 
CS- 1385 
BA- 139 
BA- 140 
BA- 141 
BA- 142 
LA- 140 
LA- 142 
CE-141 
CE-143 
CE-144 
PR-143 
PR- 144 
ND- 147 
W-187 
NP-239 
K-40 
CO-5 7 
SR-S85 
Y-88 
NB-94 
NB- 97 
CD-109 
SN-113 
BA-133 
TE-134 
CE-139 
HG- 203

4. 000E+02 
4 . 000E+02 
4. OOOE+02 
4. OOOE+02 
4 . 000E+02 
4. OOOE+02 
4. 000E+02 
4. OOOE+02 
1 . 500E+01 
1. 500E+01 
1 . 500E+01 
1. 500E+01 
1. 500E+01 
1 . 500E+01 
2 . 240E+02 
2 . 240E+02 
2. 240E+02 
2 .240E+02 

4 . OOOEi00 
4 . OOOE+00 
4. OOOE+00 
4. 000E+00 
2 . 500E+01 
2 . 500E+01 
1. OOOE+00 
1. OOOE+00 
1. OOOE+00 
2 . 500E+01 
2 .500E+01 
2 . 500E+01 
1 . 200E+03 
1. 000E+01 
0 . 000E+00 
5. OOOE+01 
0. 000E+00 
0. 000E+00 
3 . OOOE+02 
3 . OOOE+02 
0 . OOOE+00 
0. OOOE+00 
0. OOOE+00 
4. OOOE+02 
0. OOOE+00 
0 . OOOE+00

Bio-Accumulation Factors and DFi's for Noble Gases = 0
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Table 2-4 

Bio-Accumulation Factors for Liquid Effluent Isotopes 
(pCi/kg per pCi/liter)

1 . OOOE+02 
1. OOOE+02 
1 . OOOE+02 
1. OOOE+02 
1 . OOOE+02 
1. OOOE+02 
1 . OOOE+02 
1. OOOE+02 
5. OOOE+01 
5. OOOE+0l 
5. OOOE+01 
5. OOOE+01 
5. OOOE+01 
5. OOOE+0l 
2 . 240E+02 
2 .240E+02 
2 . 240E+02 
2. 240E+02 
1. OOOE+02 
1. 000E+02 
1. OOOE+02 
1. OOOE+02 
1 . OOOE+03 
1 . OOOE+03 
6. OOOE+02 
6 . OOOE+02 
6. OOOE+02 
1 . OOOE+03 
1. OOOE+03 
1. OOOE+03 
3 . OOOE+0l 
1. OOOE+01 
0. OOOE+00 
1 . OOOE+03 
0 . OOOE+00 
0 . OOOE+00 
1. OOOE+02 
1. OOOE+02 
0 . OOOE+00 
0 . OOOE+00 
0 . OOOE+00 
1.- OOOE+02 
0. OOOE+00 
0 . OOOE+00
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Figure 2-1 

Radioactive Liquid Waste Effluent System Flow Diagram 
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Part -II 
OC e.1

. 3.0 GASEOUS EFFLUENTS 
3.1 Gaseous Effluent Releases - General Information 

3.1.1 The surveillance and lower limit of detection requirements for 
gaseous radioactive effluents are contained in the Radiological 
Effluent Controls. Lower limits of detection calculations are 
addressed in Appendix B.  

3.1.2 A completed and properly authorized Airborne Radioactive Waste 
Release Permit shall be issued prior to the release of airborne 
activity from the waste gas holding system and containment purge. If 
a containment purge exceeds 150 hours in duration then the purge will 
be considered a-continuous, long term release for reporting purposes 
(See Section 3.i.16).  

3.1.3 Since Indian Point is a two unit site, the derived instantaneous 
uCi/sec limits delineated in Section 3.2.1 are apportioned to each 
site. The time-average limits in 3.2.2, 3.2.3, and 3.2.4 are "per 
reactor" limits and the full dose limits are applicable to 1P3.  

3.1.4 During cold shutdown, there is no flowpath for a release from the 
Condenser Air Ejector, and the monthly grab sample described in 
Radiological Effluent Controls Table 3.4.1-1 is not required. During 
normal plant operation without a primary to secondary leak, almost 
all gaseous releases are through the main Plant Vent. A negligible 
amount may be identified in the Administration Building and 
Radioactive Machine Shop vents. In the event of extended operation 
with a primary to secondary leak, low level releases are expected 
from both the blowdown flash tank vent and condenser air ejector.  0 However, the limits on steam generat6r leakage are much more 
restri 'ctive than those for effluent releases. Allocation of portions 
of the allowable release rate to these various release points is not 
warranted. If the instantaneous release rate is used (taking 
advantage of the one hour averaging allowed by 3.3.1 or 3.4.1), then 
all release points will be considered when establishing the alarm 
setpoint per section 1.  

3.1.5 For releases that are expected to continue for periods over two days, 
a new release permit will normally be issued each day. Containment 
purge release permits may be terminated at the discretion of the RES 
Manager and be considered as a continuous release until the purge is 
terminated. However, when plant conditions change that will cause 
the activity in containment to significantly change, a new permit 
shall be issued.  

3.1.6 Assurance that the combined gaseous releases from Units 2 and 3 do 
not exceed Section 3.2.1 limits for the site is provided by 
administrative controls agreed to in the Memorandum of Understanding 
(#16) between Con Edison and the New York Power Authority concerning 
gaseous effluent discharge and the requirements of the document.

3-1
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3.1.7 By mutual agreement with Con Edison's IP2NPP Shift Supervisor, one 
unit can reduce or eliminate discharges for a period of time to allow 
the other unit to use the full site permissible discharge rate, or a 
specific portion thereof, for discharge when necessary.  

3.1.8 Conservative release rate limitations have been established to aid in 
controlling time average dose limits. The annual average limit shall 
normally be used for calculating limitations on discharge. If this 
limitation unduly restricts an individual release, the quarterly 
average release rate limit (pCi/sec) may be used for the release 
provided the quarterly time average dose limit will not be exceeded 
and the Operations Manager or Assistant Operations Manager is in 
agreement. The instantaneous limit for release may be used if the 
Site Executive Officer or his Designee is in agreement. The 
instantaneous limit should be checked by the Radiological and 
Environmental Services Department when applied.  

When the instantaneous limit is applied, the release may be averaged 
over a one hour time interval.  

3.1.9 Containment Pressure Reliefs 

Containment pressure reliefs occur frequently enough to be considered 
continuous and are sampled from the plant vent release path.  
However, to ensure that the release rate will not be exceeded, the 
containment noble gas monitor (R-12) and the expected flowrate are 
used to calculate a release rate. The effluent noble gas monitor in 
the plant vent is used to verify these calculations (Ref: NUREG 0472, 
REV.3, DRAFT 6, TABLE 3.1-13).  

3.1.10 Composite Particulate Samiples 

one of the following methods will be used to obtain a composite 
sample: 

* Samples will be taken weekly and integrated monthly; or 

" Samples will be taken weekly and counted together once per month 
(Ref: NUREG 0472, REV. 3, DRAFT 6, TABLE 4.11-12).  

3.1.11 Gas Storage Tank Activity Limit 

The noble gas activity limit of 50,000 Ci in the gas storage tanks 
was calculated using the equations from Section 5.6.1 of NUREG 0133 
and the following parameters: 

Ki = 294 mrem-m3 /pCi-yr, Xe-133 equivalent Table B-1 (Reg 
Guide 1.109) 

X/Q = 1.03 X 10-3 s/rn3 , Indian Point 3 FSAR 

Qit must be calculated so that the dose is less than 500 mrem in a 
year: 

Qit =(500 mrem) 3.15E7 s/yr =52,011 Ci; 50,000 Ci 
(lE6gsCi/Ci) (294mrem M3 /p~Ci yr) (1.03E-3S/M3 )

Part II
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This limit assumes 100% Xe-133 as per NUREG 133. Utilizing the Ki 
from an expected mixture during RCS degasification (Ki = 787 mrem
rn3tzCi-yr) , the gas tank conservative administrative limit should be 
19,400 curies.  

The basis for assuring that accidental gas releases from liquid 
holdup tanks do not exceed Section 3.2.1 limits, is Technical 
Specifications Appendix A, 3.1.D ( _< 1 uCi/cc Dose Equivalent Iodine
131 in Reactor Coolant). Using the assumptions discussed in FSAR 
section 14.2.3, the potential total curies in the liquid holdup tanks 
is limited to less than the conservative limit for the Gas Storage 
Tanks (19,400 curies).  

3.1.12 Gas Storaoe Tank Surveillance Rearuirements 

There are two methods available to ensure that the activity in the 
gas storage tank is within the conservative administrative limit 
(19400 Ci).  

l. 94E.4 Ci -1E6 uCi/Ci - 1.17E.2 uci/cc 
55ft3  (164.7 psia 28ECCf3 

14.7 psia 

1. The total gaseous activity will normally be limited to less than 
117 uCi/cc. If this concentration limit is exceeded, then the 
contents of the tank will be monitored and actions taken to 
ensure the 19,400 curie per tank limit is not exceeded.  

2. The waste gas line monitor (R-20) reads in uCi/cc. It allows 
for control of waste gas tank curie content by limiting the 
input concentration to 117 uCi/cc, thereby limiting the curies 
to 19,400.  

Large gas decay tanks on fill and CVCS tanks (which are indicative of 
the gas mixture in or from the reuse system) are continuously 
monitored for H2 and 02 through in-line instrumentation. With either 
in-line instrument out of service, a grab sample of the tank on 
receipt shall be taken daily, unless in degassing operation, when the 
periodicity is every four hours.  

Other primary system tank cover gases can be manually directed 
through these instruments for individual samples.  

3.1.13 The normal flow rate measurement for the Radioactive Machine Shop 
(RAMS) and the Plant Vent (PV) is obtained from the installed process 
monitor. When the instrument is out of service, the estimated flow 
from the RAMS is obtained by summing each operable exhaust fan's 
design flow rate. Estimated flow from the PV is obtained similarly, 
or from an alternate flow instrument (still considered an estimate).  
The design system flow rate of 12500 CFM is used for Administration 
Building ventilation. The process flow rate monitor surveillance 
requirements specified in RECS Table 3.2-1 are not applicable for the 
Administration Building, nor are they applicable when the RAMS or PV 
installed instruments are out of service and rated fan flow is used.
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3.1.14 The activity released via the blowdown flash tank vent is determined 
by obtaining the steam generator blowdown Tritium, Noble Gas, and 
Iodine activity, and applying a partition factor (0.05) for the 
Iodine releases as listed in Regulatory Guide 1.42 "Interim Licensing 
Policy On As Low As Practicable for Gaseous Radioiodine Releases from 
Light Water Cooled Nuclear Power Reactors". (Ref:NUREG 0472, Rev3, 
DRAFT 6, TABLE 3.3-13).  

3.1.15 Carbon 14 is released at a rate of 9.6 curies per GW(e) .yr based upon 
studies performed by the New York State Department of Health at 
Indian Point 3. This is released in a gaseous form, the primary dose 
from which is in the CO2 form. Therefore, these are exempt from the 
dose limits specified in Sections 2.4.1, 2.4.3 and 2.4.4 of the RECS.  
The Carbon 14 doses resulting from these releases are calculated in 
accordance with the methodology in Reg. Guide 1.109 and listed in the 
Radiological Impact on Man section of the Semi-annual Radioactive 
Effluent Release Report. This calculation is performed using the 
fraction of carbon 14 released in the CO 2 form (26%).  

3.1.16 Evaluations of previous gas decay tank and containment purge releases 
have been performed. These evaluations indicate that these "Short 
Term Releases' (less than 500 hours per year and less than 150 hours 
per quarter) are sufficiently random to utilize the long term 
meteorological dispersion factor (NUREG 0133, Section 3.3, Page 8).  
The short term correction factor, will only be used when non-random 
releases are to be made, routinely.  

3.1.17 The liquid waste monitor tanks have an airborne release pathway. The 
original plant design limited the gases through this pathway by 
reducing the entrained gases to less than 2E-3 uCi/ml. The removal 
of the CVCS gas stripper under modification 86-3-122 CVCS requires 
the quantification of these gases when the entrained gaseous activity 
in the monitor tank inlet exceeds 2E-3 uCi/ml. No action is required 
if the inlet noble gas concentration is less than 2E-3 uCi/ml.  

This gas release will be quantified by calculating the difference (in 
uCi's) between the gaseous activity added to the tank and the gaseous 
activity present in the effluent release sample. This difference 
will be quantified as an airborne ground level batch release, using 
a X/Q of 5.OE-5 sec /n3. A separate release permit evaluating this 
release is not required prior to release. Calculation of this rate 
of release is not required, however the time average dose 
contribution shall be calculated and controlled per Sections 3.3 and 
3.4 of the ODCM. Section 3.6 provides additional detail relative to 
the finite cloud correction assumptions for this pathway.
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3.1.18 Airborne releases from the Steam Generator Safety or Atmospheric Dump 
Valves can occur during a Primary to Secondary leak. Tritium, Noble 
Gas, and Iodine release rates are determined using a source term 
activity (Main Steam or Steam Generator Blowdown), an Iodine 
partition factor (0.05, as per Section 3.1.14), and a release rate, 
determined from Engineering Design Calculation 187 (Steam Generator 
Atmospherics), or design flowrate (from Steam Generator Safeties).  

3.1.19 Releases from the steam driven auxiliary feed pump vent (and other 
abnormal release points) are calculated by obtaining the release rate 
(corrected for system pressure, as applicable) and source term 
activity (eg. Main Stfeam) for Tritium, Noble Gas, and Iodine, 
partitioned as per Section 3.1.14.  

3.2 Gaseous Effluent Dose Calculation Rearuirements 

3.2.1 Section 2.4.1 of the Radiological Effluent Controls requires that the 
dose rate due to radioactive materials released in gaseous effluents 
from the site at or beyond the site boundary shall be limited to: 

a) For noble gases: Less than or equal to 500 mrem/yr to the total 
body a'nd less than or equal to 3000 mrem/yr to the skin; and 

b) For Iodine 131, Tritium, and for all radioactive materials in 
particulate form with half lives greater than 8 days: Less than 
or equal to 1500 mrem/yr to any organ.  

The methodologies for performing these calculations are discussed in 
Sections 3.3.1 and 3.3.2, respectively.  

3.2.2 Section 2.4.2 of the Radiological Effluent Controls requires that the 
air dose due to noble gases released in gaseous effluents from each 
reactor unit at or beyond the site boundary shall be limited to: 

a) During any calendar quarter: Less than or equal to 5 mrad for 
gamma radiation and less than or equal to 10 mrad for beta 
radiation.  

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

The methodology for calculating these doses is discussed in Section 
3.3.3.  

NOTE: If either of the above limits is exceeded by a factor of 
two or more, then cumulative dose contributions from direct 
radiation would be determined by evaluation of existing 
perimeter and environmental TLDs per Radiological Effluent 
Control 2.6.A.
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3.2.3 Section 2.4.3 of the Radiological Effluent Controls requires that the 
dose to a member of the general public from Iodine 131, Tritium, and 
radionuclides in particulate form (half-lives > 8 days) in gaseous 
effluents released from each reactor unit shall be limited to: 

a) Less than or equal to 7.5 mrem to any organ during a calendar 
quarter 

b) Less than or equal to 15 mrem to any organ during a calendar 
year.  

Cumulative dose contributions for the current calendar quarter and 
current calendar year shall be determined at least once every 31 
days. The methodology for calculating these doses is discussed in 
Section 3.3.4.  

NOTE: If either of the previous limits is exceeded by a factor of 
two or more, then cumulative dose contributions from direct 
radiation would be determined by evaluation of existing 
perimeter and environmental TLDs per Radiological Effluent 
Control 2.6.A.  

3.2.4 Section 2.4.4 of the Radiological Effluent Controls requires that for 
each reactor unit, the appropriate portions of the gaseous radwaste 
treatment system shall be used to reduce radioactive effluents in 
gaseous waste prior to their discharge when projected gaseous 
effluent air dose at the site boundary when averaged over 31 days, 
would exceed 0.2 mrad for gamma radiation or 0.4 mrad for beta 
radiation. These doses are projected based on the dose methodology 
discussed in Section 3.3.3 (gas) and 3.3.4 (iodine) and the average 
previous months' doses are used to project future doses.  

The appropriate portions of the ventilation exhaust treatment system 
shall be used to reduce radioactive materials in gaseous releases 
when the projected doses averaged over 31 days, would not exceed 0.3 
mrem to any organ (at nearest residence).  

Dose due to gaseous release from the site shall be calculated at 
least once every 31 days.  

3.3 Dose Methodology (Comiuter Calcuilation) 

3.3.1 Instantaneous Dose Rates - Noble Gas Releases 

When the instantaneous limit applies, the process radiation monitor 
response or release rate can be averaged over a one-hour time interval.  

3.3.1.1 The equations developed in this section are used to meet the 
calculational requirements of paragraph 3.2.1. The magnitude of 
this pathway is the same for all age groups so there is no 
critical group. Based on an agreement with Consolidated Edison, 
IP3NPP utilizes 50% of the site release limit as measured in 
Ci/sec which translates to 55.4% of the applicable dose rate 
limit for noble gas releases.

Part II
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Each unit has different dispersion factors due to their relative 
positions to the critical sector of the unrestricted area 
boundary. The conversion from dose rate -to Ci/sec was 
determined with the use of a model which incorporates a finite 
cloud exposure correction. The methodology is discussed in 
Section 3.6.  

A calculation showing the relationship between Ci/sec. and dose 
rates from Units 2 and 3 is shown in Appendix 3-A. The 
equations for calculating the dose rate limitations are obtained 
from NUREG 0133 (Ref. 1, Section 5.2.1). Utilizing the above 
assumptions, these equations reduce to the following which are 
to be summed for each with nuclide. (Note Section 3.1.6 allows 
use of higher release rates up to the maximum of the allowable 
maximum permissible discharge rate.) 

[(Ki)*(X/Q) * (Qi)] = 275 mrem/yr whole body; 

[(Li+l.l Mi)* (X/Q) x (Qi)] = 1,766 mrem/yr to the skin; 

Where: 

Ki = The total body dose factor due to gamma emissions for each 
identified noble gas radionuclide, in mrem/yr per UsCi/M 3 

(finite cloud correction included).  

Li = The skin dose factor due to gamma emissions for each 
identified noble gas radionuclide, in mrem/yr per ptCi/M 3 

(finite cloud correction included).  

Mi = The air dose factor due to gamma emissions for each 
identified noble gas radionuclide, in mrad/yr per AjCi/m3 
(finite cloud correction included).  

Ni = The air dose factor due to beta emissions for each 
identified noble gas radionuclide, in mrad/yr per MiCi/m 3.  

Qi = The release rate of radionuclides, i, an gaseous effluent 
for all release points in /4Ci/sec.  

(X/Q) = For all vent releases, the highest calculated annual 
averaged relative concentration for any area at the 
unrestricted area boundary (4.85E-6 sec/in3 ), in the SSW 
sector at 380 meters. (Note: SSW is critical 1P3 sector 
for external gamma radiation exposure.) 

The Ki, Li, Mi, and Ni factors were obtained from Table B-1 of 
Regulatory Guide 1.109 and are included in this document as 
Tables 3-4, 3-5, 3-6, and 3-7 respectively. The Ki and Mi 
factors have a finite cloud correction factor included.
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3.3.1.2 These equations can also be expressed in the following manner: 

(K) (Qt) (X/Q) = mrem/yr (dose to whole body) 

(L + 1.1 M) (X/Q) (Qt) = mrem/yr dose to skin 

NOTE: In the following formulas, the product of the release 
rate times the nuclide specific dose factor are 
summations over i.  

Where: 

Qt =The release rate of all noble gases summed together in ith 
MsCi/sec, i.e., the sum of all Qi.  

K =(l/Qt) (Qi) (Ki) 

L =(1/Qt) (Qi) (Li) 

M =(l/Qt) (Qi) (Mi) 

N =(1/Qt) (Qi) (Ni) 

NOTE: The summations are from i to n, i being the ith 
nuclide.  

The values of K, L, M, and N are listed in 
Table 3-8 for the unrestricted area boundary.  

3.3.2 Instantaneous Dose Rates - 1-131. Part w/>8 day tA. and H-3 

The equation developed in this section is used to meet the 
calculational requirements of Paragraph 2.4.1. The critical organ is 
considered to be the child thyroid as stated in Section 4.0 of the 
Technical Specifications. Based on a previous agreement with 
Consolidated Edison, IP3NPP utilizes 50% of the site release limit 
as measured in Ci/sec which translates to 67.2% of the applicable 
dose rate limit. This is a result of the different dispersion to the 
critical sector of the unrestricted area boundary. A calculation 
showing the relationship between Ci/sec released and dose rates from 
Units 2 and 3 is shown in Appendix 3-A. The equation for calculating 
the dose rate limitation is obtained from NUREG 0133 (Ref. 1, Section 
5.2.1, Pg. 25). Utilizing the above assumptions, this equation 
reduces to the following where the sum of: 

[(Pi) x (X/Q) x (Qi)] must be less than 1008 mrem/yr 

Where: 

Pi The dose parameter for radionuclides other than noble gases 
for the inhalation pathway in mrem/yr per usCi/ml. These 
parameters (calculated in Section 3.3.2.1) are calculated 
separately for each isotope, age group, and organ.

3-8
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Qi = The release rate of radionuclide 131 and particulates, i, 
in gaseous effluents for al~l release points in MiCi/sec.  

X/Q = 5.21E-6 sec/rn3 . The annual average dispersion parameter 
for the inhalation pathway at the controlling location (350 
meters SW) due to all vent releases (see Section 3.5).  

3.3.2.1 Calculation of Pi(in): Inhalation Dose Factor 

Pi (inhalation) = K' (BR) DFAi (mrem/yr per 'sCi/M 3) 

Where: 

K' = A constant of conversion, 106 pCi /jCi 

BR =The breathing rate of each age group as per 
3.3.4.5.a (Table E-5 of Reg. Guide 1.109).  

DFAi = The inhalation dose factor for each age group, 
organ, and nuclide, in mrem/pCi. These values 
are taken from Reg Guide 1.109, Table E-7 
through E-9 and are reproduced in Tables 3-la 
through 3-1d.  

3.3.3 Time Averagre Dose -Noble Gas Release 

3.3.3.1 The equations in this section are used to meet the calculational 
requirements of Paragraphs 3.2.2 and 3.2.4. All releases at 
IP3NPP are assumed to be mixed mode unless indicated otherwise.  
The magnitude for this pathway is the same for all age groups so 
there is no critical group. Dispersion parameters are discussed 
in Section 3.5.  

3.3.3.2 The equation for calculating the dose limitations are obtained 
from NUREG 0133 (Ref. 1, Section 5.3). The doses are evaluated 
at the unrestricted area boundary in the worst meteorological 
section (SSW sector at 380 meters) . These equations reduce to 
the following (each equation is a summation over each Ith 
radionuclide): 

a. During any calendar quarter for gamma radiation: 

(3.17 x 10-8) Mi [ (X/Q) (Qi) + (x/q) (qi) + (x/qj) (qim,)] 
must be less than or equal to 5 mrad.  

During any calendar quarter for beta radiation: 

(3. 17 x 10-') Ni [ (X/Q) (Qi) + (x/q) (qi) + (x/gm,) (qi~~) I 
must be less than or equal to 10 mrad.
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b. During any calendar year: 

(3.17 x 10-8) Mi ( (X/Q) (Qi) + (x/q) (qi) + (x/q,,) (qi,,)I 
must be less than or equal to 10 mrad gamma.  

(3.17 x 10.8) Ni [ (X/Q) (Qi) + (x/q) (qi) + (x/a,,) (qi,)] 
must be less than or equal to 20 mrad beta.  

Where: 

(X/Q) = The highest calculated annual average relative 
concentration for the unrestricted area boundary 
in the SSW sector at 380 meters for long term 
releases (greater than 500 hrs/yr or 150 hrs/qtr 
or as noted in 3.1.16) 4.85E-6 sec/rn3.  

'x/) = The relative concentration for the unrestricted 
area boundary for short term releases (equal to 
or less than 500 hrs/yr or 150 hrs/qtr and not 
random as defined in NUREG 0133, Section 3.3).  
This value is calculated'as per Section 3.5.  

(x/qm,)= The relative concentration for the unrestricted 
area boundary for ground level releases from the 
monitor tank vents in the SW sector at .350 
meters, 5E-5 sec/n 3.  

Mi = The air dose factor due to gamma emission for 
each identified noble gas radionuclide in 
mrad/yr per 4sCi/M 3 .  

Ni = The air dose factor due to beta emissions for 
each identified noble gas radionuclide in 
mrad/yr per 4sCi/m 3.  

qi. The total releases of noble gas radionuclides in 
mocnitor tank vents in uCi. Releases shall be 
cumulative over the calendar quarter or years as 
appropriate.  

qi = The total release of noble gas radionuclides in 
gaseous effluents, i, for short term releases 
(equal to or less than 500 hrs/yr or 150 hrs/qtr 
and not random as defined in NUREG 0133, Section 
3.3) from all vents, in MiCi. Releases shall be 
cumulative over the calendar quarter or year as 
appropriate.
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Qi =The total release of noble gas radionuclides in 
gaseous effluents, i, for long term releases 
(greater than 500 hrs/yr or 150 hrs/qtr or as 
noted in 3.1.16) from all vents in utCi.  
Releases shall be cumulative over the calendar 
quarter or year as appropriate.  

3.17 x 10o = The inverse of the number of seconds in a year.  

The air dose factors Mi and Ni were obtained from Table B-1 
of Regulatory Guide 1.109 and are listed in Table 3-6 and 
3-7 respectively. The M air dose factors are finite cloud 
corrected.  

3 .3.4 Time Averaged Dose - Radioiodine 131. Part wltA >8 days, and Tritium 

3.3.4.1 The equations in this section are used to meet the calculational 
requirements of Paragraphs 3.2.3 and 3.2.4.  

3.3.4.2 The pathways considered in this analysis are inhalation, ground 
plane, vegetable ingestion, and milk ingestion. The meat 
ingestion pathway is not considered because of the high degree 
of commercial, industrial, and residential land usage in the 
area and the fact that this pathway was not indicated within ten 
miles of the plant. The inhalation, ground plane, and 
vegetation ingestion pathways only are assumed to exist at the 
nearest residence in the worst meteorological sector which is 
the SSW sector at 1526 meters. Since no real cow exists within 
5 miles in the worst downwind sectors, all four (4) pathways 
will1 be considered at this secondary receptor.  

3.3.4.3 The equations for calculating the dose limitations are obtained 
from NUREG 0133 (Ref. 1, Section 5.3). These equations reduce 
to the following (the equations are a summation over each ith 
radionuclide): 

During any calendar quarter: 

(3.17 x 108')[Ri(W Qi + wqi)] must be less than 7.5 mrem 

During any calendar year: 

(3.17 x 108')[Ri(W Qi + wqi)] must be less than 15 mrem.

3-11
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Where: 

Qi = The plant releases of radi ojodine 131 and 
radioactive materials in particulate form with 
half-lives greater than 8 days for long term 
releases as defined in Section 3.1.16, in mCi.  
Releases shall be cumulative over the calendar 
quarter or year as appropriate.  

qi = The plant releases of radioiodine 131 and 
radioactive materials in particulate form with 
half-lives greater than 8 days for short term 
releases as defined in Section 3.1.16, in p.Ci.  
Releases shall be cumulative over the calendar 
quarter or year as appropriate.  

W = The dispersion or deposition parameter (based on 
meteorological data defined in Section 3.5) for 
estimating the dose to an individual at the 
controlling location for long term releases as 
defined in Section 3.1.16.  

Wn (in)= The highest calculated annual average dispersion 
parameter for the inhalation pathway for the 
nearest residence in the unrestricted area 
located in the SSW sector at 1526 meters, 8.96E
7 sec/in 3 .  

Wn(dep)= The highest calculated annual average deposition 
parameter for the nearest residence in the 
unrestricted area located in the South sector at 
1279 meters, 6.14E-9 M-2 .  

Ws(in) = The calculated annual average dispersion 
parameter for the inhalation pathway for the 
secondary receptor located in the highest 
downwind sectors at 5 miles, 7.22E-7 sec/in 3.  

Ws(dep)= The highest calculated annual average deposition 
parameter for the secondary receptor located in 
the highest downwind sectors at 5 miles, 1.35E-9 
m-2. .  

w =The vent dispersion or deposition parameter for 
estimating the dose to an individual at the 
controlling location for short term releases (as 
defined in Section 3.1.16) and calculated as in 
Section 3.5.  

3.17 x 10-' The inverse number of seconds in a year.  

Ri =The dose factor for each identified pathway, 
organ, and radionuclide, i, in M2 - mrem/yr per 
PuCi/sec. or mrem/yr per k.CiIM3. These dose 
factors are determined as described in Sections 
3.3.4. 5a-d.
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3 .3.4.4 Utilizing the assumptions contained in Section 3.3.4.3, these 
equations for the nearest resident and the secondary receptor, 
respectively, reduce to the following (each equation is a 
summation over each ith radionuclide): 

DN =(3.17E-8) - (Ri(I) * [Wn(in)Qi + wn(in)qi]+ 

(Ri(G) + Ri(V)) * [Wn(dep)Qi + wn(dep)qij] 

DS =(3.17E-8) * [Ri(I) * [Ws(in)Qi + ws(in)qij+ 

(Ri(G) + Ri(c) + Ri(V)) * [Ws(dep)Qi + ws(dep)qi]] 

less than or equal to 7.5 mrem Quarterly 

less than or equal to 15 mrem Annual 

Where DN and DS is the total dose at the nearest 
residence and secondary receptor, respectively.  

NOTE: The subscript s refers to the secondary receptor and the 
sub.-.ript n refers to the nearest residence.  

Ri(I): Inhalation pathway factor for each ith radionuclide.  

Ri(G) : Ground plane pathway factor for each ith radionuclide.  

Ri(V): Vegetation pathway factor for each ith radionuclide.  

Ri(C) : Cow milk pathway factor for each ith radionuclide.  

3.3.4.5.a Calculation of Dose Factors 

Calculation of Ri(I) (X/O) Inhalation Pathway Factor 

Ri(I) (X/Q) = K'[(BR)aJ[(DFAi)a](mrem/yr per MiCi/M
3 ) 

Where: 

KI = Constant of unit conversion, 106 pCi/MCi 

(BR)a = Breathing rate of the receptor of age group (a) in M3 /yr.  

(DFAi)a = The maximum organ inhalation dose factor for the receptor 
of age group (a) for the ith radionuclide in mrem/pCi. The 
total body is considered as an organ in the selection of 
(DFAi)a.
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Child and infant inhalation dose factors are generally more 
restrictive, however, doses from each age group are 
calculated separately. The (DFAi)a values are listed in 
Tables 3-la through 3-1d. The Ri values for the inhalation 
pathway are listed in Table 3-10a through 3-l0d.  

Breathing rates: (from Regulatory Guide 1.109, Table E-5) 

Infant = 1400 (M 3 /yr) 

Child = 3700 (M3 /yr) 

Adult/Teen= 8000 (M3 /yr) 

3.3.4.5.b Calculation of Ri(G) (DIG) Ground Plane Pathway Factor 

Ri (G) D/Q -K'K"(SF) (DFGI) (1 - e (-kit) M 2 -mrem/yr 
Ki uCi/sec 

K' = A constant of conversion, 106 pCi/1.1Ci.  

K" = A constant of conversion, 8760 hr/yr.  

ki = Decay constant for the ith radionuclide sec-1 

t = The exposure time, 4.73 x 108 sec (15 years) 

DFGi = The ground plane dose conversion factor for ith 
radionuclide (mrem/hr per pCi/in2).  

SF = Shielding factor (dimensionless) = 0.7 (from Table E-15 of 
Regulatory Guide 1.109).  

The values of DFGi were obtained from Table E-6 of Regulatory 
Guide 1.109 and are listed in Table 3-2. These values were used 
to calculate Ri (G) , which is the same for all age groups and 
organs and is listed in Table 3-13.  

3.3.4.5.c Calculation of Ri(c) (DIG) - Grass-Cow-Milk Pathway Factor 

Ri(c) (D/Q)= 

K(QF) (Uap) (Fm) (r) (DFLi) a fpfs. 1-fpfs1 -e(kt) -i 

ki.kw Yp YS 

Where: 

K' = Constant of conversion, 106 pCi/AiCi

3-14
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QF = Cow's consumption rate in kg/day (wet weight) 

Uap= Receptor's milk consumption rate for age (a) in liters/yr.  

Yp = Agricultural productivity by unit area of pasture grass in 
kg/rn 2.  

Ys = Agricultural productivity by unit area of stored feed in 
kg/rn2.  

Fm = Stable element transfer coefficients in days/liters, Table 
2-2.  

r = -Fraction of deposited activity retained on cow's feed 
grass.  

(DFLi)a= The maximum organ ingestion dose for the ith radionuclides 
for the receptor in age group (a) in mrem/pCi. Values are 
from Tables E-11 through E-14 of Regulatory Guide 1.109 
and are listed in Tables-3-3a through 3-3d.  

ki = Decay constant for the radio-nuclide in sec' 

kw = Decay constant for removal of activity on leaf and plant 
surfaces by weathering, 5.73E-7 sec -' (corresponding to a 
14 day half-life).  

tf= The. transport time from pasture, to cow, to milk, to 
receptor in sec.  

Sth = The transport time from pasture, to harvest, to cow, to 
milk, to receptor, in sec.  

fp = Fraction of the year that the cow is on pasture.  

fs = Fraction of the cow feed that is pasture grass while the 
cow is on pasture.  

Note: The values of Ri(c) are listed in Table 3-12.  

The concentration of Tritium in milk is based on the airborne 
concentration rather than the deposition. Therefore, the Ri(c) is based 
on X/Q: 

Ri(c) (X/Q) = K'K" (Fm) (QF) (Uap) (DFLi)a 0.75(0.5/H) (mrem/yr per pCi/M3) 

Where:' 

K" = A constant of unit conversion, 103 rn/kg; 

H = Absolute humidity of the atmosphere in gm/in3;

3-15
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Parameter Value Table R.G. 1.109

r (dimensionless) 

Fm (days/liter) 

Uap (liters/yr)

0

- infant 

- child 

- teen 

- adult

(DFLi) a(mrem/pci) 

Yp(kg/m
2 ) 

Ys (kg/in
2) 

tf (seconds) 

th (seconds) 

Qf (kg/day) 

fs 

fp

1.0 for radioiodine 
0.2 for particulates 

Each stable element 

330 

330 

400 

310 

Each radionuclide 

0.7

2.0 

1.73E5 (2 days) 

7.78E6 .(90 days) 

50 

Assumed to be unity 

Assumed to be unity

E-15 
E- 15 

E-1 

E- 5 

E-5 

E- 5 

E- 5 

E-11 to E-14 

E-15 

E-15 

E- 15 

E- 15 

E- 15

Stable Element Transfer data is listed in Table 3-2 (Regulatory Guide 
1.109, Table E-1). The (DFLi)a values for 4 age groups are given in 
Tables 3-3a through 3-3d.

I*
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0.75 = The fraction of total feed that is water; 

0.5 = The ratio of the specific activity of the feed grass 
water to the atmospheric water; 

Other parameters and values are given above. The value of H may 
be considered as.8 grams/meter3 (NUREG 0133, PAGE 27) in lieu of 
site specific information.  

Ri(c) Parameters Are Taken From The Followingr Sources:
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3.3.4.5d Calculation of Ri(V) (DID) - Vegetation Pathway Factor 

Ri(V) (D/Q) K'(r) * Di)a[ UL Le(1h, USfg 41) 
Yv(ki kw) (Fi . UL Le(kt)(a)fge(kt) 

K = Constant of conversion, 10 6 pCi/4Ci 

UaL = Consumption rate of fresh leafy vegetation by the 
receptor in age group (a) in kg/yr.  

UaS = Consumption rate of non-leafy vegetables by the 
receptor in age group (a) in kg/yr.  

fL = The fraction of the annual intake of leafy vegetation 
grown locally.  

fg = The fraction of the annual intake of non-leafy 
vegetation grown locally.  

tL = The average time between harvest of leafy vegetation 
and its consumption in seconds.  

th = The average time between harvest of stored vegetation 
and its consumption in seconds.  

Yv = The vegetation area density in kg/mi.  

All other factors are defined in the Calculation of Grass-Cow
Milk Pathway Factor Section 3.3.4.5.c of this manual.  

The concentration of Tritium in vegetation is based on the airborne concentration rather than the deposition. Therefore, the Ri(V) is based on X/Q: 

(RiV) (X/Q)=K'K" [ (UaL)fL+(UaS) fg] (DFLi)a (0.75) (0.5/H) (rrem/yr per JICi/M3) 

Where all terms are defined in this section or in the grass-cow-milk 
pathway calculation section of this manual. (DFLi)a for each age group is 
given in Tables 3-3a through 3-3d. Ri(V) values are listed in Table 3-11a 
through 3-11d.

3-17
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Ri(V Parameters Are From The Following sources:

Parameter 

r (dimensionle 

(DFLi)a (mrem/i 

UaL (kglyr) 

UaS (kg/yr)

Value 

ss) 1.0 for radiojodines 
0.2 for particulates 

PCi) Each radionuclide 

- infant 0 

- child 26 

- teen 42 

- adult 64 

- infant 0 

- child 520 

- teen 630 

- adult 520

fL (dimensionless) 

fg (dimensionless) 

tL (seconds) 

th (seconds) 

Yv (kg/in
2 )

1.0 

0.76 

8 .6E4 (1 day) 

5.18E6 (60 days) 

2.0

Table R.G. 1.109 

E- 15 

E-11 to E-14 

E- 5 

E-5 

E-5 

E-5 

E-5 

E-5 

E- 5 

E-5 

E-15 

E-15 

E- 15 

E-15 

E- 15

3-18
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Table 3-11a
Page 2 of 2

ADULT INGESTION (Leafy Vegetable) Ri(V)

rnrein/yr per uCi/sec (H-3: inrein/yr per uCi/in)

BONE LIVER TOT BODY THYROID KIDNEY

2 
in 

Isotope 

Te-125mi 
Te-127in 
Te- 127 
Te-129in 
Te-129 
Te-131mr 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs- 13 4 
Cs- 13 6 
Cs- 13 7 
Cs- 13 8 
Ba- 13 9 
Ba- 14 0 
Ba- 141 
Ba-142 
La- 140 
La- 142 
Ce- 141 
Ce- 143 
Ce- 144 
Pr- 143 
Pr -144 
Nd- 147 
W-187 
Np -239 
K- 40 
Co-57 
Sr-85 
Y-88 
Nb -9 A 
Nb- 97 
Cd-i 09 
Sn- 113 
Ba- 133 
Te-134 
Ce-139 
Hg-203

9 . 66E+07 
3 .49E+08 

5. 66E+03 
2 . 51E+08 
7 . 62E-04 
9 . 12E+05 
1. 50E-15 
4. 30E+06 
3 . 92E+05 
8 . 08E+07 
5 . 76E+01 
2 . 09E+06 
9 . 65E-05 
3 .90E+04 
4 . 67E+09 
4 . 2-4E+07 
6 .36E+09 
3 .91E-11 
2 . 68E-02 
1. 28E+08 
1. 15E-21 
2 . 46E-39 
1. 98E+03 
1. 41E-04 
1 . 97E+05 
9 . 98E+02 
3 .29E+07 
6. 26E+04 
3. 09E-26 
3 .33E+04 
3 . 82E+04 
1 . 43E+03 
0 . OOE+00 
0. OOE+00 
0 . OOE±00 
0. OOE+00 
0. OOE+00 
2 . 15E-06 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
3 . 56E-08 
0. OOE+00 
0 . OOE+00

3 . 50E+07 
1. 25E+08 
2 . 03E+03 
9 .38E+07 
2. 87E-04 
4. 46E+05 
6. 27E-16 
2 . 78E+06 
1 . 16E+06 
1 . 16r,+08 
1. 54E+02 
3 . 63E+06 
2. 62E-04 
1. 02E+05 
1. 11E+10 
1 . 68E+08 
8 . 70E+09 
7. 73E-11 
1. 91E-05 
1. 61E+05 
8 .70E-25 
2 . 53E-42 
9 . 98E+02 
6 . 43E-05 
1 .33E+05 
7 . 38E+05 
1 . 38E+07 
2 . 51E+04 
1. 28E-26 
3 . 85E+04 
3 . 19E+04 
1 . 41E+02 
0. OOE+00 
1. 17E+07 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
5. 45E-07 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
2. 33E-08 
0 . OOE+00 
0 . OOE+00

1. 29E+07 
4. 26E+07 
1. 22E+03 
3 .98E+07 
1 . 86E-'04 
3 . 72E+05 
4. 74E-16 
2 .61E+06 
4. 57E+05 
6 . 62E+07 
5 .39E+01 
1 . 11E+06 
9 .38E-05 
3 . 77E+04 
9 . 08E+09 
1. 21E+08 
5. 70E+09 
3 .83E-11 
7 . 86E-04 
8 .38E+06 
3 . 89E-23 
1. 55E-40 
2 . 64E+02 
1. 60E-05 
1. 51E+04 
8. 16E+01 
1. 77E+06 
3 . 10E+03 
1 . 57E-27 
2 .31E+03 
1 . 12E+04 
7 . 76E+01 
0 .OOE+00 
1. 95E+07 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
1. 99E-07 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
1 . 43E-08 
0. OOE+00 
0 . OOE+00

2 . 90E+07 
8 . 92E+07 
4. 19E+03 
8. 63E+07 
5. 85E-04 
7 . 06E+05 
1 . 23E-15 
3 .07E+06 

9 . 81E+07 
3 . 79E+10 
5. 3 9E+03 
5 .33E+08 
4 . 54E-03 
6 . 73E+06 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
3. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
3 . 11E-08 
0. OOE+00 
0 . OOE+00

LUNG GILLI

3 . 93E+08 
1. 42E+09 
2. 31E+04 
1. 05E+09 
3. 20E-03 
4. 52E+06 
6. 57E-15 
2 . 68E+07 
1. 81E+06 
1. 98E+08 
2 . 45E+02 
6 .33E+06 
4. 17E-04 
1 . 64E+05 
3 .59E+09 
9 .32E+07 
2 .95E+09 
5. 68E-11 
1. 79E-05 
5 . 46E+04 
8 . 09E-25 
2 . 14E-42 
0 . OOE+00 
0 . OOE+00 
6. 19E+04 
3. 25E+02 
8 . 16E+06 
1 . 45E+04 
7 . 23E-27 
2. 25E+04 
0 . OOE+00 
4. 39E+02 
0 . OOE+00 
0 . OOE+00 
0 . OOE±00 
0 . OOE+00 
0. OOE+00 
6. 35E-07 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
2. 25E-07 
0 . OOE+00 
0 . OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
1 . 19E+09 
1. 28E+07 
9 . 81E+08 
5. 61E-12 
1 . 08E-05 
9 .20E+04 
4. 94E-25 
1. 43E-42 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOEt00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

3-62

3 . 86E+08 
1. 17E+09 
4. 47E+05 
1. 27E+09 
5. 75E-04 
4. 43E+07 
2. 13E-16 
1. 32E+08 
9 .96E+05 
3 . 05E+07 
2 . 89E+01 
3 . 26E+06 
2 . 29E-07 
1. 15E+05 
1. 94E+08 
1. 90E+07 
1. 68E+08 
3 .30E-16 
4 . 76E-02 
2 . 63E+08 
5 .43E-31 
0. OOE+00 
7 .33E+07 
4. 69E-01 
5 . 10E+08 
2 . 76E+07 
1. 11E+10 
2 .74E+08 

4. 44E-33 
1 . 85E+08 
1. 05E+07 
2 . 89E+07 
0. OOE+00 
2 . 97E+08 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
2 . 01E-03 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
3 .95E-11 
0 . OOE+00 
0. OOE+00
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Table 3-11b

TEEN INGESTION (Leafy Vegetable) Ri(V) 
2 

mn * rnrernlyr per uCi/sec (H-3: mrem/yr

Isotope 

H-3 
Be-7 
Na -24 
P-32 
Cr-51 
Mn -54 
Mn-S 6 
Fe-S55 
Fe-59 
Co-58 
Co-60 
Ni-63 
Ni-65 
Cu-64 
Zn.-65 
Zn-69 
Br-83 
Br-84 
Br-85 
Rb- 86 
Rb- 88 
Rb- 89 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
Y-90 
Y-91M 
Y-91 
Y-92 
Y- 93 
Zr-95 
Zr-97 
Nb-95 
Mo-99 
Tc -9 9i 
Tc-101 
Ru -103 
Ru -105 
Ru -106 
Ag- 11 Om 
Sb- 122 
Sb- 124 
Sb-125

BONE LIVER TOT BODY THYROID KIDNEY

0 .OOE+00 

1. 43E+05 
2 .39E+05 
1 . 61E+09 
0. 00E+00 
0. OOE+00 
0 . 00E+00 
3. 26E+08 
1. 79E+08 
0. OOE+00 
0. OOEt00 
1 . 61E+10 
5 . 72E+01 
0. OOE+00 
4 . 24E+08 
8 . 18E-06 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
1. 51E+10 
7 . 51E+11 
2 .85E+05 
3 . 97E+02 
1. 24E+04 
4 . 86E-09 
7 . 84E+06 
8. 60E-01 
1. 59E+02 
1. 72E+06 
3 . 12E+02 
1. 93E+05 
0. OOE+00 
2 . 74E+00 
7 . 64E-31 
6 . 81E+06 
5. OOE+01 
3 . 10E+08 
1 . 52E+07 
3 . 03E+05 
1. 54E+08 
2 . 14E+08

2 . 59E+03 
3 .20E+05 

2 .39E+05 
9 . 97E+07 
0. OOE+00 
4 . 54E+08 
1. 43E+01 
2 . 31E+08 
4 . 18E+08 
4. 36E+07 
2 . 49E+08 
1 . 13E+09 
7. 31E+00 
8 .34E+03 
1. 47E+09 
1 . 56E-05 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
2 . 74E+08 
3 . 17E-22 
1. 25E-26 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
5 . 43E+05 
6. 18E+01 
1. 07E+05 
5 . 65E+06 
7 . 63E+00 
1. 09E-30 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1. 43E+07 
5. 89E+03 
2 . 84E+06 
2 .34E+06

2 . 59E+03 
1 . 60E+05 
2 .39E+05 
6 .24E+07 
6 . 17E+04 
9 . 01E+07 
2 . 55E+00 
5 .39E+07 
1. 61E+08 
1 . OOE+08 
5. 60E+08 
5 . 45E+08 
3 .33E+00 
3 . 92E+03 
6 . 86E+08 
1 . 09E-06 
2 . 91E+00 
2. 25E-11 
0. OOE+00 
1 . 29E+08 
1 . 69E-22 
8. 82E-27 
4 .33E+08 
1 . 85E+11 
1. 13E+04 
1. 69E+01 
3 .34E+02 
1. 86F-10 
2 . 10E+05 
2 . 49E-02 
4 .36E+00 
3 . 73E+05 
2. 85E+01 
5 . 89E+04 
1 . 08E+06 
9 . 89E+01 
1. 07E-29 
2. 91E+06 
1 . 94E+01 
3 .90E+07 
8 . 72E+06 
8 . 85E+04 
6 . 02E+07 
5. OOE+07

2 . 59E+03 
0. OOE+00 
2 .39E+05 
0. OOE+00 
3 . 43E+04 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOEtOO 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 .OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE±00 
0. OOE+00 
3 . 85E+03 
3 . 50E+05 
2 . 04E+05

2 .59E+03 

3 .39E+05 
2 .39E+05 
0 . OOE+00 
1. 35E+04 
1 .36E+08 
1. 81E+01 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
2 . 11E+04 
9 . 42E+08 
1. 02E-05 
0 . OOEi-00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0.- OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
7 .98E+*05 
9 .37E+01 
1. 04E+05 
1. 29E+07 
1. 14E+02 
1. 97E-29 
2 . 40E+07 
6 .31E+02 
5 . 97E+08 
2 . 74E+07 
0 'OOE+00 
0. OOE+00 
0. OOE+00

3 

per uCi/in 

LUNG GILLI

2 . 59E+03 
0. OOE+00 
2 . 39E+05 
0. OOE+00 
8 . 81E+04 
0. OOE+00 
0 . OOE+00 
1. 47E+08 
1. 32E+08 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 .OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 .OOE+00 

0 .OOE+00 

0 .OOE+00 

0 . OOE+00 
0 . OOE+00 
0. OOE+00 
4. 24E+00 
6 . 62E-31 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
1. 89E+05 
1. 34E+08 
1. 86E+08

Page 1 of 2

2 . 59E+03 
3 . 90E+07 
2 . 39E+05 
1. 35E+08 
1. 04E+07 
9 . 32E+08 
9 . 44E+02 
1 . OOE+08 
9 . 88E+08 
6 . 01E+08 
3 . 24E+09 
1. 81E+08 
3 . 97E+02 
6. 47E+05 
6 . 23E+08 
2 . 87E-05 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
4. 05E+07 
2. 71E-29 
1. 91E-35 
1 . 80E+09 
2 .11E+10 
1. 29E+06 
1. 01E+04 
1 . 02E+08 
2 . 29E-07 
3 .21E+09 
2 .36E+04 
4. 86E+06 
1. 25E+09 
1 . 67E+07 
4. 57E+08 
1 . 01E+07 
5 . 01E+03 
1. 86E-37 
5. 69E+08 
4. 04E+04 
1 .48E+10 

4. 03E+09 
6 . 35E+07 
3 . 11E+09 
1 . 66E+09

3-63
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Table 3-11b

Page 2 of 2
TEEN INGESTION (Leafy Vegetable) Ri(V)

mrem/yr per uCi/sec (H-3: mrern/yr per uCi/m)

BONE LIVER TOT BODY THYROID KIDNEY

2 
m* 

Isotope 

Te- 12 Sm 
Te-127rn 
Te- 127 
Te-129m 
Te-129 
Te-131m 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs- 13 4 
Cs- 13 6 
Cs- 13 7 
Cs- 13 8 
Ba- 13 9 
Ba-140 
Ba- 141 
Ba- 142 
La- 140 
La- 142 
Ce- 141 
Ce- 143 
Ce-144 
Pr- 143 
Pr -144 
Nd- 147 
W-187 
Np -239 
K- 40 
Co-57 
Sr-85 
Y-88 
Nb- 94 
Nb-97 
Cd- 109 
Sn 113 
Ba- 13 3 
Te-134 
Ce- 13 9 
Hg-203

1. 48E+08 
5 . 51E+08 
5 . 34E+03 
3 . 62E+08 
7. 14E-04 
8 . 44E+05 
1. 39E-15 
3 . 91E+06 
3 .51E+05 

7 . 69E+07 
5. 19E+01 
1. 94E+06 
8. 73E-05 
3 . 52E+04 
7 . 10E+09 
4. 34E+07 
1. 01E+10 
3 .61E-11 
2 . 52E-02 
1. 37E+08 
1. 08E-21 
2 . 27E-39 
1 . 81E+03 
1. 30E-04 
2 . 83E+05 
9 .33E+02 
5. 27E+07 
7 . OOE+04 
2 .89E-26 
3 . 62E+04 
3 . 55E+04 
1. 3 9E+03 
0. OOE±00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
2 . OOE-06 
0. OOE+00 
0. OOE+00 
0. OOE+00 
3 . 23E-08 
0 . OOE+00 
0 . OOE+00

5 .34E+07 
1. 96E+08 
1 . 89E+03 
1. 34E+08 
2 . 66E-04 
4 . 05E+05 
5. 75E-16 
2 . 47E+06 
1. 01E+06 
1 . 08E+08 
1 .36E+02 
3. 29E+06 
2 .31E-04 
9 . 07E+04 
1. 67E+10 
-1. 71E+08 
1. 35E+10 
6. 93E-11 
1. 78E-05 
1 . 68E+05 
8. 04E-25 
2 . 27E-42 
8 . 89E+02 
5. 76E-05 
1. 89E+05 
6 . 79E+05 
2 .18E+07 

2 . 80E+04 
1. 18E-26 
3 . 94E+04 
2 . 90E+04 
1. 31E+02 
0 . OOEi00 
1. 79E+07 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
4 . 95E-07 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
2 .07E-08 

0. OOE+00 
0. OOE+00

1. 98E+07 
6 . 56E+07 
1. 15E+03 
5 . 73E+07 
1. 74E-04 
3 .38E+05 
4 .36E-16 
2 . 33E+06 
4. 05E+05 
5. 78E+07 
4. 88E+01 
1. OOE+06 
8. 31E-05 
3 .36E+04 
7 . 75E+09 
1 . 15E+08 
4. 69E+09 
3 . 47E-11 
7 .35E-04 
8 . 85E+06 
3 .59E-23 
1. 40E-40 
2 .37E+02 
1. 43E-05 
2 . 17E+04 
7 . 58E+01 
2 . 83E+06 
3 . 49E+03 
1. 47P '7 
2 .36E+03 
1. 02E+04 
7. 28Es01 
0. OOE+00 
3 . OOE+07 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
1 . 81E-07 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
2 .17E-08 

0. OOE+00 
0. OOE+00

4. 14E+07 
1. 31E+08 
3 . 68E+03 
1. 17E+08 
5. lOE-04 
6 . 09E+05 
1. 07E-15 
2 . 61E+06 
8 . 28E+07 
3 .14E+10 

4 . 58E+03 
4. 59E+08 
3 . 85E-03 
5. 83E+06 
0. OOE+00 
0 . OOE+00 
o0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+OO 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOEs00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE±00 
0. OOE+00 
2 .65E-08 

0 . OOE+00 
0 . OOE+00

LUNG GILLI

0. OOE+00 
2 .24E+09 

2 . 16E+04 
1 . 51E+09 
3 . OOE-03 
4. 22E+06 
6. lOE-15 
2 . 37E+07 
1. 56E+06 
1. 85E+08 
2 . 14E+02 
5 . 76E+06 
3 . 65E-04 
1 . 43E+05 
5 .31E+09 
9 .30E+07 
4 .59E+09 
5. 12E-11 
1 . 67E-05 
5 . 70E+04 
7. 46E-25 
1 . 92E-42 
0. OOE+00 
0 . OOE+00 
8. 89E+04 
3 . 04E+02 
1. 30E+07 
1 . 63E+04 
6 . 80E-27 
2 .31E+04 
0 . OOE+00 
4 . 11E+02 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
5 . 79E-07 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
1 . 98E-07 
0 . OOE+00 
0 . OOE+00

0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
2 . 03E+09 
1 . 47E+07 
1 .78E+09 

5. 96E-12 
1. 22E-05 
1. 13E+05 
5. 50E-25 
1 . 51E-42 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE±00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

3-64

4 . 37E+08 
1. 37E+09 
4. 12E+05 
1. 36E+09 
3 . 90E-03 
3 . 25E+07 
1. 14E-16 
7. 84E+07 
7 . 80E-+05 
2 . 13E+07 
5. 92E+01 
2 . 49E+06 
3 .05E-06 

1 . OOE+05 
2 . 08E+08 
1. 37E+07 
1. 92E+08' 
3 .15E-14 
2 . 25E-01 
2 . 12E+08 
2 . 29E-27 
0 . OOE+00 
5. 11E+07 
1 .75E+00 

5. 40E+08 
2 . 04E+07 
1 .33E+10 

2 .30E+08 
3. 19E-29 
1. 42E+08 
7 . 84E+06 
2 . 11E+07 
0 . OOE+00 
3 . 33E+08 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1. 18E-02 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
1 . 20E-*09 
0. OOE+00 
0 . OOE+00

ODCM - Rev. 12
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Table 3-11c
Page 1 of 2

CHILD INGESTION (Leafy Vegetable) Ri(V)

mrem/yr per uCi/sec (H-3: mrem/yr per uCi/m)

BONE LIVER TOT BODY THYROID KIDNEY

2 
m* 

Isotope 

H-3 
Be-7 
Na-24 
P-32 
Cr-51 
Mn -54 
Mn- 56 
Fe-S S 
Fe-S 9 
Co-5 8 
Co-60 
Ni-63 
Ni-65 
Cu -64 
Zn-65 
Zn-69 
Br-83 
Br-84 
Br-85 
Rb -86 
Rb- 88 
Rb -89 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
Y-90 
Y-91M 
Y- 91 
Y-92 
Y-93 
Zr-95 
Zr-97 
Nb- 95 
Mo -99 
Tc-99m 
Tc-101 
Ru -103 
Ru-105 
Ru -106 
Ag-110m 
Sb-122 
Sb-124 
Sb- 125

0. OOE+00 
3 . 37E+05 
3 . 73E+05 
3 .37E+09 
0. OOE+00 
0. OOE+00 
0 .O0E+00 
8. 01E+08 
3 . 97E+08 
0 . 00E+00 
0. OOE+00 
3 .95E+10 
1 . 05E+02 
0 . OOE+00 
8 . 12E+08 
1. 51E-05 
0 . O0E±00 

0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
3 . 59E+10 
1. 24E+12 
5. 24E+05 
7 . 28E+02 
2 .30E+04 
8 . 91E-09 
1 . 86E+07 
1. 58E+00 
2 . 93E+02 
3 .86E+06 

5 .70E+02 

4 . 12E+05 
0. OOE+00 
4. 71E+00 
1. 41E-30 
1 . 53E+07 
9 . 16E+01 
7 . 45E+08 
3 .21E+07 
5 . 58E+05 
3 . 52E+08 
4. 99E+08

4 . 01E+03 
5. 72E+05 
3 .73E+05 

1. 58E+08 
0. OOE+00 
6 . 65Ei-08 
1 . 88E+01 
4. 25E+08 
6. 42E+08 
6. 44E+07 
3 . 78E+08 
2 . 11E+09 
9 . 89E+00 
1 . 10E+04 
2. 16E+09 
2. 18E-05 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
4. 52E+08 
4. 37E-22 
1. 64E-26 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
8 . 48E+05 
8 . 24E+01 
1 . 60E+05 
7. 71E+06 
9 . 24E+00 
1. 47E-30 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
2. 17E+07 
8 . 24E+03 
4 . 56E+06 
3 . 84E+06

4 . 01E+03 
3 .77E+05 

3 . 73E+05 
1 .30E+08 
1 . 17E+05 
1. 77E+08 
4 . 24E+00 
1 . 32E+08 
3 . 20E+08 
1. 97E+08 
1. 12E+09 
1 .34E+09 
S5. 77E+00 
6 . 64E+03 
1. 35E+09 
2 . 02E-06 
S . 37E+00 
3 . 82E-11 
0. OOE+00 
2 . 78E+08 
3 . 04E-22 
1 . 46E-26 
1 . 03E+09 
3 . 15E+11 
1. 98E+04 
2 . 92E+01 
6. 17E+02 
3 . 24E-10 
4 . 99E+05 
4 . 53E-02 
8 . 04E+00 
7 . 55E+05 
4. 86E+01 
1. 15E+05 
1 . 91E+06 
1. 53E+02 
1. 87E-29 
5. 88E+06 
3 .32E+01 
9. 30E+07 
1. 73E+07 
1. 64E+0.  
1 .23E+08 

1 .05E+08

4. 01E+03 
0. OOE+00 
3 .73E+05 

0 . OOE+00 
6. 50E+04 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+0O 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. 00E+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOEi-00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
7 . 16E+03 
7 . 73E+05 
4. 63E+05

LUNG GILLI

4 . 01E+03 
5. 63E+05 
3 .73E+05 

0 . OOE+00 
1. 78E+04 
1. 86E+08 
2 .27E+01 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
2 . 66E+04 
1 . 36E+s09 
1 .32E-05 

0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
o0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+ 00 
0 . OOE+00 
1. 21E+06 
1 . 18E+02 
1 . 51E+05 
1 . 65E+07 
1. 34E+02 
2 .51E-29 
3 . 85E+07 
8 . 05E+02 
1 . 01E+09 
4. 04E+07 
0. OOE+00 
0 . OOE+00 
0 . OOE+00

4. 01E+03 
0. OOE+00 
3 .73E+05 

0. OOE+00 
1. 19E+05 
0 . OOE+00 
0. OOE+00 
2 . 40E+08 
1. 86E+08 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 .OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 .OOE+00 

0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+0O 
0. OOE+00 
0. OOE+00 
0 . 06E+00 
4. 69E+00 
7. 78E-31 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
2 .27E+05 

1. 95E+08 
2 . 78E+08

3-65

4. 01E+03 
3 .20E+07 
3 . 73E+05 
9 .31E+07 
6. 21E+06 
S5. 58E+08 
2 .72E+03 

7 . 87E+07 
6 . 68E+08 
3. 76E+08 
2 . 10E+09 
1 .42E+08 

1. 21E+03 
S. 16E+05 
3 . 80E+08 
1 . 37E-03 
0. OOE+00 
0. OOE+00 
0. OOE+00 
2 . 91E+07 
2 . 15E-23 
1. 43E-28 
1. 39E+09 
1. 67E+10 
1. 16E+06 
1. 38E+04 
6. 56E+07 
1. 74E-05 
2 . 48E+09 
4 . 58E+04 
4. 37E+06 
8. 84E+08 
1. 25E+07 
2 . 97E+08 
6. 38E+i06 
5 . 26E+03 
4. 68E-30 
3 . 96E+08 
5. 98E+04 
1. 16E+10 
2 . 58E+09 
4. 30E+07 
2 . 20E+09 
1. 19E+09
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Table 3-11c 

CHILD INGESTION (Leafy Vegetable) Ri(V) 

mrern/yr per uCi/sec (H-3: mrern/yr 

BONE LIVER TOT BODY THYROID KIDNEYIsotope 

Te- 12 Sm 
Te-127m 
Te- 127 
Te-129m 
Te-129 
Te-131m 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs- 134 
Cs- 13 6 
Cs- 137 
Cs- 13 8 
Ba- 13 9 
Ba- 140 
Ba- 141 
Ba-142 
La- 140 
La- 142 
Ce- 14 1 
Ce- 143 
Ce- 144 
Pr- 143 
Pr- 144 
Nd- 147 
W-187 
Np -239 
K- 40 
Co-57 
Sr-85 
Y- 88 
Nb -94 
Nb- 97 
Cd- 109 
Sn- 113 
Ba-133 
Te-134 
Ce- 13 9 
Hg-203

3 .'51E+08 
1. 32E+09 
9 . 85E+03 
8. 41E+08 
1. 32E-03 
1. 54E+06 
2 .57E-15 
7 . OOE+06 
6 . 16E+05 
1 . 43E+i08 
9. 22E+01 
3 . 53E+06 
1. 55E-04 
6 . 26E+04 
1. 6OEi-10 
8 . 17E+07 
2 .39E+10 
6. 57E-11 
4. 65E-02 
2 . 75E+08 
1. 99E-21 
4. 11E-39 
3. 25E+03 
2 .35E-04 
6 .56E+05 
1. 72E+03 
1. 27E+08 
1 . 46E+05 
5 .37E-26 
7 . 15E+04 
6 . 47E+04 
2 . 57E+03 
0. OOEs00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
3. 64E-06 
o0. OOE+00 
0 . OOE+00 
0. OOE+00 
5. 76E-08 
o0. OOE+00 
0. OOE+00

9 .50E+07 
3 . 56E+08 
2 . 65E+03 
2 .35E+08 
3 . 69E-04 
5 . 33E+05 
7 . 83E-16 
3 . 10E+06 
1 . 24E+06 
1 . 44E+08 
1 . 69E+02 
4 . 37E+06 
2 .88E-04 
1 . 13E+05 
2 . 63E+10 
2. 25E+08 
2 . 29E+10 
9. 13E-11 
2 . 48E-05 
2 . 41E+05 
1. 11E-24 
2 . 96E-42 
1. 14E+03 
7 . 49E-05 
3 . 27E+05 
9. 31E+05 
3 . 98E+07 
4 . 37E+04 
1. 66E-26 
5 . 79E+04 
3 . 83E+04 
1 . 84E+02 
0 . OOE+00 
2 .99E+07 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
6 . 57E-07 
0. OOE+0 
0. OOE+00 
0. OOE+00 
2 . 59E-08 
0. OOE+00 
0. OOE+00

4 . 67E+07 
1 . 57E+08 
2 . 11E+03 
1. 31E+08 
3 . 14E-04 
5. 68E+05 
7 . 64E-16 
3 . 74E+06 
6-.41E+05 
8. 17E+07 
7. 79E+01 
1 . 65E+06 
1 . 32E-04 
5 .33E+04 
5 . 55E+09 
1 . 45E+08 
3 .38E+09 
5. 79E-11 
1. 35E-03 
1. 60E+07 
6. 47E-23 
2 .29E-40 
3 .83E+02 
2 .35SE-O5 
4. 86E+04 
1. 3 5E+02 
6 . 78E+06 
7 . 23E+03 
2 .70E-27 

4. 48E+03 
1. 72E+04 
1. 29E+02 
0 . OOE+00 
6 . 04E+07 
0 . OOE+O0 
0 . OOE+00 
0 . OOE+00 
3 .07E-07 

0. OOE+00 
0.- OOE-00 
0. OOE+O0 
3 .46E-08 

O0. OOE+0O 
0 . OOE+00

9 . 84E+07 
3 . 16E+08 
6. 81E+03 
2 .71E+08 

9 . 43E-04 
1. 10E+06 
1. 97E-15 
4. 51E+06 
1. 37E+08 
4. 75E+10 
7 . 86E+03 
8. 11E+08 
6. 62E-03 
9 . 97E+06 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOEi00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
4 . 56E-08 
0. OOE+00 
0 . OOE+00

Page 2 of 2

3 
per uCi/in 

LUNG GILLI

0 . OOE+00 
3 .77E+09 

2 . 80E+04 
2 . 47E+09 
3 . 87E-03 
5. 16E+06 
7. 77E-15 
2 . 88E+07 
1. 86E+06 
2 .36E+08 
2 . 59E+02 
7.. 28E+06 
4. 40E-04 
1. 73E+05 
8 . 15E+09 
1. 20E+08 
7 . 46E+09 
6. 43E-11 
2 . 17E-05 
7 . 84E+04 
9. 62E-25 
2 .39E-42 
0. OOE+00 
0. OOE+00 
1. 43E+05 
3. 91E+02 
2 .21E+07 
2. 37E+04 
8. 79E-27 
3 .18E+04 

0. OOE+00 
5 .33E+02 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
7 . 29E-07 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
2 . 40E-07 
0 . OOE+00 
0. OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.* OOE+0O 
0. OOE+0O 
O0. OOE+00 
0. OOE+00 
0. OOE+O0 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
2 . 93E+09 
1. 78E+07 
2 . 68E+09 
6. 91E-12 
1. 46E-05 
1. 44E+05 
6. 53E-24 
1 .74E-42 

0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+O0 
0 . OOE+00 
0. OOE+00

3-66

2 
m*

3 .38E+08 
1 . 07E+09 
3 . 85E+05 
1. 03E+09 
8. 23E-02 
2 . 16E+07 
1. 35E-14 
3 . 12E+07 
5 . 82E+05 
1. 28E+07 
1. 99E+02 
1. 76E+06 
1 . 91E-04 
8 . 58E+04 
1. 42E+08 
7 . 90E+06 
1. 43E+08 
4. 21E-11 
2 . 69E+00 
1. 39E+08 
1. 13E-21 
5. 36E-41 
3 . 17E+07 
1 . 48E+01 
4. 08E+08 
1. .36E+07 
1 . 04E+1' 
1. 57E+08 
3 . 58E-23 
9 . 17E+07 
5. 38E+06 
1. 36E+07 
0. OOE+00 
2 . 45E+08 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
2 . 03E-01 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
2 . 63E-07 
0. OOE+00 
0. OOE+00
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Table 3-12a
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ADULT GRASS/COW/MILK PATHWAY Ri(C)

m * mrein/yr per uCi/sec (H-3: mrem/yr per uCi/m

BONE LIVER TOT BODYIsotope 

H-3 
Be-7 
Na -24 
P- 32 
Cr-51 
Mn- 54 
Mn- 56 
Fe -55 
Fe-S 9 
Co-58 
Co-60 
Ni-63 
Ni-65 
Cu-64 
Zn-65 
Zn-69 
Br-83 
Br-84 
Br-85 
Rb- 86 
Rb- 88 
Rb -89 
Sr -89 
Sr-90 
Sr-91 
Sr-92 
Y- 90 
Y-91rn 
Y- 91 
Y-92 
Y- 93 
Zr-95 
Zr-97 
Nb- 95 
Mo-99 
Tc-99m 
Tc-101 
Ru -103 
Ru-lOS 
Ru -106 
Ag-110m 
Sb-122 
Sb-l24 
Sb- 12 5

0 . OOE+00 
1. 65E+03 
2 . 44E+06 
1. 71E+10 
0. 00E+00 
0. OOE+00 
0. OOE+00 
2 . 51E+07 
2 . 97E+07 
0. OOE+00 
0 . OOE+00 
6. 73E+09 
3. 70E-01 
0. OOE+00 
1 . 37E+09 
5. 18E-12 
0 . OOE+OO 
0. bOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
1. 45E+09 
4 . 68E+10 
2 . 89E+04 
4. 88E-01 
7 . 07E+01 
5. 98E-20 
8 .59E+03 
5. 58E-05 
2 . 23E-01 
9 . 43E+02 
4 .33E-01 
8. 26E+04 
0 . OOE+00 
3 .32E+00 
0 . OOE+00 
1. 02E+03 
8 . 57E-04 
2 . 04E+04 
5 . 82E+07 
2 . 24E+05 
2 . 57E+07 
2 .04E+07

7 . 63E+02 
3 . 73E+03 
2 . 44E+06 
1. 06E+09 
0. OOE+00 
8. 41E+06 
4. 15E-03 
1. 74E+07 

I98E+07 
4. 71E+06 
1 . 64E+07 
4. 66E+08 
4 . 81E-02 
2 . 38E+04 
4 . 36E+09 
9. 91E-12 
o0. OOE+00 
0 . OOE+00 
0. OOE+00 
2 . 59E+09 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE-tOO 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
3 . 02E+02 
8 . 74E-02 
4 . 60E+04 
2 . 48E+07 
9 .38E+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+0O 
5 . 39E+07 
5 . 16E+03 
4. 87E+05 
2 .28E+05

THYROID KIDNEY

7 .63E+02 

1. 85E+03 
2 . 44E+06 
6. 61E+08 
2 . 86E+04 
1. 61E+06 
7. 36E-04 
4 . 05E+06 
2 . 67E+07 
1 . 06E+07 
3 . 62E+07 
2 .26E+08 

2. 19E-02 
1 . 12E+04 
1 . 97E+09 
6 . 89E-13 
9 .72E-02 

1. 61E-23 
0 . OOE+00 
1. 21E+09 
0.0 OE+00 
0 . OOE+00 
4 . 16E+07 
1 . 15E+10 
1 . 17E+03 
2. 11E-02 
1 . 90E+00 
2 .32E-21 
2 .30E+02 
1. 63E-06 
6. 17E-03 
2 . 05E+02 
4. OOE-02 
2 . 47E+04 
4. 71E+06 
1 . 20E+02 
0 . OOE+00 
4 .38E+02 
3. 38E-04 
2 . 58E+03 
3. 20E+07 
7 . 73E+04 
1 . 01E+07 
4 . 86E+06

7 . 63E+02 
0. OOE+00 
2 .44E+06 

0. OOE+00 
1 .,71E+04 

0. OOE+00 
0. OOE+0O 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0.- OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
3 . 47E+03 
6 . 25E+04 
2 . 08E+04

LUNG GILLI

7 . 63E+02 
3 . 92E+03 
2 . 44E+06 
0 . OOE+00 
6. 30E+03 
2 . 50E+06 
5. 27E-03 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
o0. OOE+00 
0. OOE+00 
0. OOE+00 
6. 01E+04 
2 . 92E+09 
6 . 44E-12 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
4. 75E+02 
1. 32E-01 
4. 54E+04 
5 . 61E+07 
1 . 43E+02 
0 . OOE+00 
3 . 88E+03 
1. 11E-02 
3 . 94E+04 
1. 06E+08 
0. OOE+00 
0 . OOE+00 
0. OOE+00

7 . 63E+02 
0. OOE+00 
2 . 44E+06 
0. OOE+00 
3 .79E+04 

0. OOE+00 
0 . OOE+00 
9 . 68E+06 
1. 95E+07 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.- OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+0O 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
4. 60E+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
1 . 35E+05 
2 . OOE+07 
1. 58E+07

3-67

7. 63E+02 
6 . 44E+05 
2 . 44E+06 
1. 92E+09 
7 . 19E+06 
2 . 58E+07 
1. 32E-01 
9 .95E+06 
2 .33E+08 

9 . 55E+07 
3 . 08E+08 
9 . 73E+07 
1. 22E+00 
2 . 03E+06 
2 . 75E+09 
1 . 49E-12 
1. 40E-01 
1. 26E-28 
0. OOE+00 
5 . 12E+08 
0. OOE+00 
0. OOE+00 
2 . 33E+08 
1. 35E+09 
1. 38E+05 
9 . 68E+00 
7. 49E+05 
1. 76E-19 
4 . 73E+06 
9. 77E-01 
7 . 08E+03 
9 . 59E+05 
2 . 71E+04 
2 . 79E+08 
5 . 74E+07 
5. 55E+03 
0 . OOE+00 
1. 19E+05 
5. 24E-01 
1. 32E+06 
2 . 20E+10 
8. 52E+07 
7 .31E+08 
2 .25E+08
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Table 3-12a

Page 2 of 2
ADULT GRASS/COW/MILK PATHWAY Ri(C)

rnrem/yr per uCi/sec (H-3: mrem/yr per uCi/m )

BONE LIVER TOT BODY THYROID KIDNEY

2 

m* 

Isotope 

Te-125rn 
Te-127m 
Te-127 
Te-129m 
Te-129 
Te-131m 
Te-131 
Te- 132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs- 13 4 
Cs-136 
Cs- 13 7 
Cs- 13 8 
Ba-139 
Ba- 140 
Ba- 141 
Ba- 142 
La- 140 
La- 142 
Ce -141 
Ce- 143 
Ce-144 
Pr- 143 
Pr- 144 
Nd- 147 
W-187 
Np -239 
K- 40 
Co-5 7 
Sr-85 
Y-88 
Nb -94 
Nb- 97 
Cd-la 9 
Sn- 113 
Ba- 133 
Te-134 
Ce- 13 9 
Hg-203

1. 63E+07 
4 . 58E+07 
6. 53E+02 
6 . 02E+07 
2 . 82E-10 
3. 61E+05 
3. 60E-33 
2 . 40E+06 
4. 20E+05 
2 . 96E+08 
1. 64E-01 
3 . 87E+06 
2. 02E-12 
1. 28E+04 
5 . 65E+09 
2 . 63E+08 
7 .38E+.09 
9 . 04E-24 
3 . 92E-08 
2 . 68E+07 
0 . OOE+00 
0. OOE+00 
4 . 52E+00 
9 .34E-12 
4. 84E+03 
4. 16E+01 
3 .58E+05 
1. 58E+02 
0. OOE+00 
9 . 42E+01 
6 . 56E+03 
3 . 68E+00 
0 . OOE+00 
0 . OOE+00 
0. 00E+00 
0. OOE+00 
0. OOE+00 
3. 29E-12 
0. OOE+00 
0. OOE+00 
0. 00E+00 
8 . 90E-19 
0. OOE+00 
0. OOE+00

5 .90E+06 
1 . 64E+07 
2. 34E+02 
2 . 25E+07 
1. 06E-10 
1 .77E+05 

1. 51E-33 
1. 55E+06 
1. 24E+06 
4. 23E+08 
4. 39E-01 
6. 73E+06 
5. 48E-12 
3. 36E+04 
1. 35E+10 
1. 04E+09 
1 . 01E+10 
1. 79E-23 
2. 79E-11 
3 .37E+04 
0. OOE+00 
0 . OOE+00 
2 .28E+00 
4. 25E-12 
3 .28E+03
3 . 07E+04 
1. 50E+05 
6 .33E+01 
0 . OOE+00 
1. 09E+02 
5. 48E+03 
3 . 62E-01 
0. OOE+00 
1 . 28E+06 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
8 . 32E-13 
0. OOE+00 
0. OOE+00 
0. OOE+00 
5 . 83E-19 
0 . OOE+00 
0 . OOE+00

2 . 18E+06 
5 .58E+06 
1. 41E+02 
9 . 53E+06 
6. 88E-11 
1 . 47E+05 
1. 14E-33 
1 . 46E+06 
4. 89E+05 
2 . 43E+08 
1 . 54E-01 
2 . 05E+06 
1 . 96E-12 
1. 24E+04 
1 . 10E+.10 
7 . 46E+08 
6 . 61E+09 
8 . 85E-24 
1. 15E-09 
1 . 76E+06 
0 . 00E+00 
0 . OOE+00 
6 . 02E-01 
1. 06E-12 
3 . 72E+02 
3 . 40E+00 
1. 92E+04 
7. 83E+00 
0 . OOEt00 
6 . 51E+00 
1 . 92E+03 
2 . OOE-01 
0. OOE+00 
2 . 13E+06 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
3 .04E-13 

0. 00E+00 
0. OOE+00 
0. 00E+00 
3 . 57E-19 
0. OOE+00 
0 . O0E+00

4. 90E+06 
1 . 17E+07 
4. 84E+02 
2 . 07E+07 
2 . 17E-10 
2 . 80E+05 
2 .96E-33 
1 . 72E+06 
1. 05E+08 
1. 39E+11 
1. 54E+01 
9. 89E+08 
9 . 49E-11 
2. 22E+06 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . 00E+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. 00E+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00
0 . 00E+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
7 . 78E-19 
0. OOE+00 
0. OOE+00

LUNG GILLI

6. 63E+07 
1. 86E+08 
2 .66E+03 

2 .51E+08 

1 . 19E-09 
1. 79E+06 
1. 58E-32 
1. 50E+07 
1 ..93E+06 
7. 26E+08 
7 . OOE-01 
1. 17E+07 
8 . 71E-12 
5 .39E+04 
4. 35E+09 
5 . 77E+08 
3. 43E+09 
1. 31E-23 
2. 61E-11 
1. 15E+04 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
1 . 52E+03 
1. 35E+01 
8 . 87E+04 
3 . 66E+01 
0 . OOE+00 
6 .36E+01 
0 . OOE+00 
1 . 13E+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
9. 71E-13 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
5. 63E-18 
0. OOE+00 
0. OOE+00

0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
1 .45E+09 

7 . 90E+07 
1 . 14E+09 
1. 30E-24 
1. 58E-11 
1 . 93E+04 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
o0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00

3-68

6. 50E+07 
1. 54E+08 
5. 15E+04 
3 . 03E+08 
2. 13E-10 
1. 75E+07 
5. lOE-34 
7 . 35E+07 
1. 07E+06 
1. 12E+08 
8. 25E-02 
6. 05E+06 
4. 77E-15 
3 . 80E+04 
2 .35E+08 
1. 18E+08 
1. 95E±08
7. 62E-29 
6 . 94E-08 
5. 52E+07 
0. OOE+00 
0 . OOE+00 
1. 67Ei-05 
3 . lOE-08 
1. 25E+07 
1 . 15E+06 
1. 21E+08 
6. 92E+05 
0. OOE+00 
5 . 22E+05 
1. 80E+06 
7 .43E+04 

0 . OOE+00 
3 .25E+07 
0. OOEi-00 
0. OOE+00 
0. OOE+00 
3 .07E-09 

0. OOE+00 
0. OOE+00 
0 . OOE+00 
9 . 87E-22 
0. OOE+00 
0 . OOE+00
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Table 3-12b 
Page 1 of 2 

TEEN GRASS/COW/MILK PATHWAY Ri(C) 
2 3 

mn mrern/yr per uCi/sec (H--3: mrem/yr per uCi/in 

Isotope .BONE LIVER TOT BODY THYROID KIDNEY LUNG GILLI 

H-3 O.OOE+QO 9.948+02 9.94E+02 9.94E+02 9.94E+02 9.94E+02 9.94E+02 
Be-7 3.05E+03 6.83E+03 3.41E+03 O.OOE+OO 7.23E+03 O.OOE+OO 8.31E+05 
Na-24 4.26E+06 4.26E+06 4.26E+06 4.26E+06 4.26E+06 4.26E+06 4.26E+06 
P-32 3.15E+10 1.95E+09 1.22E+09 O..OOE+OO O.OOE+OO O.OOE+OO 2.65E+09 
Cr-51 O.OOE+OO O.OOE+OO 4.99E+04 2.77E+04 1.09E+04 7.13E+04 8.39E+06 
Mn-54 O.OOE+OQ 1.40E+07 2.78E+06 O.OOE+OO 4.18E+06 O.OOE+OO 2.87E+07 
Mn-56 O.OOE+OO 7.36E-03 1.31E-03 O.OOE+OO 9.31E-03 O.OOE+OO 4.84E-01 
Fe-55 4.45E+07 3.16E+07 7.36E+06 O.OOE+OO O.OOE+OO 2.OOE+07 1.37E+07 
Fe-59 5.18E+07 1.21E+08 4.67E+07 O.OOE+OO O.OOE+OO 3.81E+07 2.86E+08 
Co-58 O.OOE+OO 7.94E+06 1.83E+07 O.OOE+OO O.OOE+OQ O.OOE+OO 1.09E+08 
Co-60 O.OOE+OO 2.78E+07 6.26E+07 O.OOE+OO O.OOE+OO O.OOE+QO 3.62E+08 
Ni-63 1.18E+s10 8.35E+08 4.01E+08 O.OOE+OO O.OOE+OO O.OOE+OO 1.33E+08 
Ni-65 6.77E-01 8.65E-02 3.94E-02 O.OOE+OO O.OOE+OO O.OOE+OO 4.69E+00O 
Cu-64 O.OOE+OO 4.25E+04 2.OOE+04 O.OOE+OO 1.07E+05 O.OOE+OO 3.29E+06 
Zn-65 2.11E+09 7.31E+09 3.41E+09 O.OOE+OO 4.68E+09 O.OOE+OO 3.10E+09 
Zn-69 9.55E-12 1.82E-11 1.27E-12 O.OOE+OO 1.19E-11 O.OOE+OO 3.35E-11 
Br-83 O.OOE+OO O.OOE+OO 1.79E-01 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OQ 
Br-84 O.OOE+OO O.OOE+OO 2.88E-23 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 4.73E+09 2.22E+09 O.OOE+OO O.OOE+OO O.OOE+OO 7.OOE+08 
Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO U.OOE+OO O.OOE+OO O.OOE+OO 
Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-89 2.67E+09 O.OOE+OO 7.66E+07 O.OOE+OO O.OOE+OO O.OOE+OO 3.18E+08 
,Sr-90 6.61E+10 O.OOE+OO 1.63E+10 O.OOE+OO O.OOE+OO O.OOE+OO 1.86E+09 
Sr-91 5.31E+04 O.OOE+OO 2.11E+03 O.OOE+OO 0.OOE+00 O.OOE+OO 2.41E+05' 
Sr-92 8.94E-01 O.OOE+OO 3.81E-02 O.OOE+OO O.OOE+OO O.OOE+OO 2.28E+01 
Y-90 1.30E+02 O.OOE+OO 3.50E+00 O.OOE+OO O.OOE+OO O.OOE+OO 1.07E+06 
Y-91rn 1.10E-19 O.OOE+OO 4.19E-21 O.OOE+OO O.OOE+OO O.OOE+OO 5.17E-18 
Y-91 1.58E+04 O.OUE+OO 4.24E+02 O.OOE+OO O.OOE+OO O.OOE+OO 6.48E+06 
Y-92 1.03E-04 O.OOE+OO 2.98E-06 O.OOE+OO O.OOE+OO O.OOE+OO 2.83E+00 
Y-93 4.12E-01 O.OOE+OO 1.13E-02 O.OOE+OO O.OOE+OO O.OOE+OO 1.26E+04 
Zr-95 1.65E+03 5.20E+02 3.58E+02 O.OOE+OO 7.65E+s02 O.OOE+OO 1.20E+06 
Zr-97 7.88E-01 1.56E-01 7.19E-02 O.OOE+OO 2.37E-01 O.OOE+OO 4.22E+04 
Nb-95 1.41E+05 7.82E+04 4.30E+04 O.OOE+OO 7.58E+04 O.OOE+QO 3.34E+08 
Mo-99 O.OOE+OQ 4.47E+07 8.52E+06 O.OOE+OO 1.02E+08 O.OOE+OO 8.01E+07 
Tc-99m 5.76E+00 1.61E+01 2.08E+02 O.OOE+OO 2.39E+02 8.92E+00 1.05E+04 
Tc-1O1 O.OOE+OO O.OOE+OO O.OOE+OO O1OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO 
Ru-103 1.81E+03 O.OOE+OO 7.74E+02 O.OOE+OO 6.38E+03 O.OOE+OO 1.51E+05 
Ru-105 1.56E-03 O.OOE+OO 6.07E-04 O.OOE+OO 1.97E-02 O.OOE+OO 1.26E+00 
Ru-106 3.75E+04 O.OOE+OO 4.73E+03 O.OOE+OO .7.24E+04 O.OOE+OO 1.80E+06 
Ag-11rn 9.63E+07 9.11E+07 5.54E+07 O.OOE+OO 1.74E+08 O.OOE+OO 2.56E+10 
Sb-122 4.77E+05 9.29E+03 1.39E+05 6.06E+03 O.OOE+OO 2.98E+05 1.OOE+08 
Sb-124 4.58E+07 8.44E+05 1.79E+07 1.0-4E+05 O.OOE+OO 4.OOE+07 9.26E+08 
Sb-125 3.65E+07 3.99E+05 8.53E+06 3.48E+04 O.OOE+OO 3.18E+07 2.83E+08 

S 3-69
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Table 3-12b

TEEN GRASS/COW/MILK PATHWAY

mrem/yr per uCi/sec

Page 2 of 2
Ri (C)

(H-3: mrem/yr

BONE LIVER TOT BODY THYROID KIDNEYIsotope 

Te- 125mi 
Te-127rn 
Te- 127 
Te-129m 
Te-129 
Te-131m 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs- 13 4 
Cs- 13 6 
Cs- 137 
Cs- 13 8 
Ba- 13 9 
Ba- 140 
Ba- 14 1 
Ba- 142 
La- 140 
La- 142 
Ce- 141 
Ce- 143 
Ce- 144 
Pr- 143 
Pr- 144 
Nd- 147 
W-187 
Np -239 
K- 40 
Co-5 7 
Sr-85 
Y-88 
Nb -94 
Nb- 97 
Cd- 109 
Sn- 113 
Ba- 13 3 
Te-134 
Ce- 13 9 
Hg-203

3 . OOE+07 
8 . 44E+07 
1. 21E+03 
1 . 10E+08 
5. 20E-10 
6. 57E+05 
6 . 58E-33 
4. 29E+06 
7. 3 8E+05 
5 .37E+08 
2. 91E-01 
7 . 07E+06 
3 .58E-12 

2 . 28E+04 
9 . 82E+09 
4 .47E+08 

1. 34E+10 
1 . 64E-23 
7 . 24E-08 
4 . 84E+07 
0 . OOE+00 
0 . OOE+00 
8 .12E+00 
1. 69E-11 
8 . 88E+03 
7 . 64E+01 
6 .58E+05 
2 . 90E+02 
0 . OOE+00 
1 . 81E+02 
1 . 20E+04 
7 . 03E+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . 00E+00 
0. 00E+00 
5 . 99E-12 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
1 .59E-18 

0 . 00E+00 
0. OOE+00

1. 08E+07 
2 .99E+07 

4. 29E+02 
4. 09E+s07 
1 . 94E-10 
3 .15E+05 

2 . 71E-33 
2 . 72E+06 
2 . 14E+06 
7. 52. 0 

7 . 62E-01 
1. 20E+07 
9 . 50E-12 
5 . 87E+04 
2. 31E+10 
1. 76E+09 
1. 78E+10 
3 . 15E-23 
5. 09E-11 
5 .93E+04 
0 . OOE+00 
0 . OOE+00 
3. 99E+00 
7 . 49E-12 
S . 93E+03 
5 .56E+04 
2 . 72E+05 
1 . 16E+02 
0. 00E+00 
1 . 97E+02 
9 . 78E+03 
6. 63E-01 
0 . OOE+00 
2 . 25E+06 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
1. 49E-12 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
1. 02E-18 
0. OOE+00 
0 . 00E+00

4 . 02E+06 
1 . OOE+07 
2 . 60E+02 
1. 74E+07 
1. 26E-10 
2 . 63E+05 
2 . 06E-33 
2 . 56E+06 
8 . 53E+05 
4 . 04E+08 
2 .74E-01 

3 . 66E+06 
3 .41E-12 

2 . 18E+04 
1. 07E+10 
1. 18E+09 
6. 20E+09 
1. 57E-23 
2. 11E-09 
3 . 12E+06 
0 . OOE+00 
0. 0OE+00 
1 . 06E+00 
1. 86E-12 
6 .81E+02 
6. 21E+00 
3 . 54E+04 
1 . 44E+01 
0 . OOE+00 
1. 18E+01 
3 . 43E+03 
3. 68E-01 
0. OOE+00 
3. 76E+06 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
S . 43E-13 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1 . 06E-18 
0 . OOE+00 
0. OOE+00

3 
per uCi/m 

LUNG 'GILLI

8 .39E+06 
2 . 01E+07 
8. 35E+02 
3 . 55E+07 
3 .71E-10 
4. 74E+05 
5 . 07E-33 
2 . 87E+06 
1 .74E+08 

2 . 19E+11 
2 . 57E+01 
1 . 67E+09 
I. 58E-10 
3. 78E+06 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
1. 30E-18 
0. OOE+00 
0 . OOE+00

0 . OOE+00 
3 . 42E+08 
4. 90E+03 
4. 61E+08 
2 . 18E-09 
3 .29E+06 

2 .88E-32 
2 . 61E+07 
3 .29E+06 
1 . 29E+09 
1. 20E+00 
2 . 10E+07 
1. 50E-11 
9 . 27E+04 
7 . 34E+09 
9 . 57E+08 
6.- 06E+09 
2 . 33E-23 
4. 80E-11 
2 . 01E+04 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
2 . 79E+03 
2 . 49E+01 
1 . 63E+05 
6 . 73E+01 
0. OOE+00 
1. 16E+02 
0 . OOE+00 
2 . 08E+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
1. 74E-12 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
9. 72E-18 
0. OOE+00 
0 . OOE+00

3-70

2 
m*

0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
2 . 80E+09 
1. 51E+08 
2 .35E+09 
2. 71E-24 
3 .51lE-11 

3 . 99E+04 
0. OOE+00 
0 . OOE+00 
0 . 00E+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00

8. 86E+07 
2 . 10E+08 
9 . 34E+04 
4. 13E+08 
2 . 84E-09 
2 . 53E+07 
5 . 40E-34 
8 . 61E+07 
1. 64E+06 
1 . 49E+08 
3 .32E-01 
9 . 07E+06 
1. 25E-13 
6 . 51E+04 
2 . 87E+08 
1 .42E+08 

2 . 53E+08 
1. 43E-26 
6 . 46E-07 
7 . 46E+07 
0. OOE+00 
0. OOE+00 
2 . 29E+05 
2 . 28E-07 
1. 70E+07 
1 . 67E+06 
1 . 66E+08 
9 . 54E+05 
0 . OOE+00 
7 . 11E+05 
2 . 65E+06 
1. 07E+05 
0. OOE+00 
4 . 19E+07 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
3 . 55E-08 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
5. 89E-20 
0 . OOE+00 
0. OOE+00
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Table 3-12c 

CHILD GRASS/COW/MILK PATHWAY Ri(C) 

mrem/yr per uCi/sec (H-3: mrem/yr 

BONE LIVER TOT BODY THYROID KIDNEYIsotope 

H-3 
Be-7 
Na -24 
P-32 
Cr-51 
Mn- 54 
Mn- 56 
Fe-S55 
Fe-S 9 
Co-5 8 
Co-60 
Ni-63 
Ni -65 
Cu -64 
Zn-65 
Zn-69 
Br -83 
Br-84 
Br-85 
Rb- 86 
Rb- 88 
Rb -89 
Sr- 89 
Sr-90 
Sr-91 
Sr-92 
Y- 90 
Y-91M 
Y-91 
Y-92 
Y- 93 
Zr- 95 
Zr-97 
Nb -95 
Mo -99 
Tc-99rn 
Tc-l01 
Ru -103 
Ru-105 
Ru -106 
Ag-11rn 
Sb- 122 
Sb-124 
Sb- 12 5

0 . OOE+00 
7 . 49E+03 
8. 85E+06 
7. 78E+10 
0. 00E+00 
0 . OOE+00 
0. OOE+00 
1. 12E+08 
1. 20E+08 
0. OOE+00 
0 . OOE+00 
2 .96E+10 
1. 66E+00 
0 .OOE+00 
4 . 13E+09 
2. 35E-11 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
6 . 62E+09 
1. 12E+11 
1. 30E+05 
2 . 18E+00 
3 .21E+02 
2 . 68E-19 
3 . 90E+04 
2 . 53E-04 
1. 01E+00 
3 . 83E+03 
1. 92E+00 
3 . 18E+05 
0 . OOE+00 
1. 32E+01 
0. OOE+00 
4 . 28E+03 
3 . 82E- 03 
9 . 24E+04 
2 .09E+08 

1 . 17E+06 
1 . 09E+08 
8 . 69E+07

1. 57E+03 
1. 27E+04 
8 . 85E+06 
3 . 64E+09 
0. OOEs00 
2 . 10E+07 
1. 28E-02 
5. 93E+07 
1. 94E+08 
1. 21E+07 
4. 32E+07 
1 . 59E+09 
1. 56E-01 
7 . 46E+04 
1 . 10E+10 
3 .39E-11 
0. OOE+00 
0. OOE+00 
0. OOE+00 
8 . 77E+09 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
8 . 42E+02 
2 . 77E-01 
1. 24E+05 
8 . 13E+07 
2 . 59E+01 
0 . OOE+00 
0 . OOEs00 
0 . OOE+00 
0. OOE+00 
1. 41E+08 
1 . 73E+04 
1. 41E+06 
6 .70E+05

1 . 57E+03 
8. 38E+03 
8. 85E+06 
3 . OOE+09 
1 . 02E+05 
5 . 59E+06 
2 .90E-03 
1. 84E+07 
9 . 68E+07 
3 . 71E+07 
1 . 27E+08 
1. 01E+09 
9.. lOE-02 
4. 51E+04 
6 . 85E+09 
3 .13E-12 
4 . 40E-01 
6 .51E-23 
0 . OOE+00 
5 .39E+09 
0 . OOE+00 
0 . OOE+00 
1 . 89E+0 8 
2 . 83E+10 
4 . 92E+03 
8 . 75E-02 
8 . 60Ei-00 
9. 74E-21 
1 . 04E+03 
7 . 24E-06 
2. 78E-02 
7 . 50E+02 
1. 64E-01 
8 . 85E+04 
2 . 01E+07 
4. 29E+02 
0. OOE+00 
1. 65E+03 
1 . 39E-03 
1 . 15E+04 
1. 13E+08 
3 .44E+05 

3 . 80E+07 
1 . 82E+07

1. 57E+03 
0. OOE+00 
8 . 85E+06 
0. OOE+00 
S. 65E+04 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 .OOE+00 

0 .OOE+00 

0 . OOE+00 
0 . OOE+00 
0 . 005+00 
0 . 00+00 
0 . 00+00 
0 . 00+00 
0. 005+00 
0 . 005+00 
0 . 005+00 
0 . 005+00 
0 . OOE+00 
0 . 005+00 
0 . 005+00 
0. 005+00 
0. 005+00 
0 . 005+00 
0. 005+00 
0 . 005+00 
0. 005+00 
0 . 005+00 
0 . 005+00 
0 . 005+00 
0. 005+00 
0. 005+00 
0 . 005+00 
1 . 50E+04 
2 . 39E+05 
8 . 06E+04

Page 1 of 2

3 
per uCi/m 

LUNG GILLI

1 . 57E+03 
1. 25E+04 
8 . 85E+06 
0 . 005+00 
1 . 54E+04 
S. 88E+06 
1. 55E-02 
0. 005+00 
0. 005+00 
0. 005+00 
0 . 005+00 
0 . 005+00 
0 . 005+00 
1 . 80E+05 
6 . 94E+09 
2. 06E-11 
0. 005+00 
0 . 005+00 
0. 005+00 
0. 005+00 
0. 005+00 
0. 005+00 
0. 005+00 
0. 005+00 
0. 005+00 
0 . 005+00 
0. OOE+00 
0. 005+00 
0 . 005+00 
0 . 005+00 
0. 005+00 
1. 21E+03 
3 .98E-01 
1. 16E+05 
1. 74E+08 
3 .76E+02 

0 . 005+00 
1. 08E+04 
3 .36E-02 
1. 25E+05 
2 .63E+08 

0 . 005+00 
0. OOE+00 
0. 005+00

1. 57E+03 
0. 005+00 
8 .85E+06 
0. OOE+00 
1 . 03E+05 
0 . 005+00 
0 . 005+00 
3. 35E+07 
S5. 64E+07 
0. 005+00 
0. 005+00 
0 . 005+00 
0.005E+00 
0 . 00+00 
0 .OOE+00 

0 . 00+00 
0 . 00+00 
0. 005+00 
0. OOE+00 
0. 005+00 
0. 005+00 
0. 005+00 
0. 005+00 
0. 005+00 
0. 005+00 
0. 005+00 
0 . OOE+00 
0 . 005+00 
0. 005+00 
0 .005+00 
0 . 005+00 
0. 005+00 
0 . 005+00 
0 . 005+00 
0. 005+00 
1. 32E+01 
0 . 005+00 
0 . OOE+00 
0 . 005+00 
0. 005+00 
0 . 005+00 
4 .77E+05 

6 . 02E+07 
4. 84E+07

3-71

2 
m*

2.. 57E+03 
7 . 21E+05 
8. 85E+06 
2 . 15E+09 
5. 40E+06 
1. 76E+07 
1. 86E+00 
1 . 10E+07 
2 .02E+08 

7 .07E+07 

2 .39E+08 
1. 07E+08 
1. 91E+01 
3 . 50E+06 
1 . 93E+09 
2 . 14E-09 
0. 005+00 
0. 005+00 
0 005O+00 
S . 64E+08 
0 . 005+00 
0 . 005+00 
2 . 56E+08 
1. 51E+09 
2 . 88E+05 
4 . 13E+01 
9 . 15E+05 
S .24E-16 
5 . 20E+06 
7 .31E+00 
2.. 51E+04 
8. 79E+05 
4. 20E+04 
2 . 29E+08 
6 . 73E+07 
1 . 47E+04 
0 . 005+00 
1 . 11E+05 
2 .49E+00 

1. 44E+06 
1 . 68E+10 
9 . 02E+07 
6 .78E+08 

2 . 08E+08
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Table 3-126

CHILD GRASS/COW/MILK PATHWAY

mrern/yr per uCi/sec

Page 2 of 2
Ri (C)

(H-3: mrern/yr per uCi/m )

BONE LIVER TOT BODY THYROID KIDNEY

2 
in 

Isotope 

Te- 12 Sm 
Te-127m 
Te- 127 
Te-129rn 
Te-129 
Te-131m 
Te-131 
Te- 132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs- 13 4 
Cs- 13 6 
Cs- 137 
Cs- 138 
Ba- 13 9 
Ba- 140 
Ba- 14 1 
Ba- 142 
La- 14 0 
La- 142 
Ce- 141 
Ce- 143 
Ce- 144 
Pr- 143 
Pr- 144 
Nd- 147 
W-187 
Np- 239 
K- 40 
Co-5 7 
Sr-85 
Y-88 
Nb- 94 
Nb- 97 
Cd- 109 
Sn 113 
Ba- 13 3 
Te-134 
Ce- 13 9 
Hg-203

7 .38E+07 
2 . 08E+08 
2 . 98E+03 
2. 71E+08 
1 . 28E-09 
1. 60E+06 
1 . 62E-32 
1 . 02E+07 
1 .73E+06 

1. 30OE+09 
6. 89E-01 
1. 72E+07 
8. 48E-12 
5. 40E+04 
2. 26E+10 
1. 01E+09 
3 .22E+10 

3. 98E-23 
1. 78E-07 
1. 17E+08 
0. OOE+00 
0. OOE+00 
1 . 94E+01 
4. 07E-11 
2 . 19E+04
1 . 87E+02 
1 . 62E+06 
7 . 18E+02 
0 . OOE+00 
4 . 45E+02 
2. 91E+04 
1. 73E+01 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
1 .46E-11 

0 . OOE+00 
0. OOE+00 
0 . OOE+00 
3 .77E-18 

0 . OOE+00 
0 . OOE+00

2 . OOE+07 
5 . 60E+07 
8 . 02E+02 
7 . 58E+07 
3 .58E-10 

5. 53E+05 
4. 93E-33 
4 . 53E+06 
3 .49E+06 

1. 31E+09 
1. 27E+00 
2 . 12E+07 
1. 58E-11 
9 . 72E+04 
3 .72E+10 

2 . 77E+09 
3 . 09E+10 
5 . 53E-23 
9 . 50E-11 
1. 02E+05 
0. OOE+00 
0 . OOE+00 
6 . 80E+00 
1. 30E-11 
1 . 09E+04 
1 . 02E+05 
5 . 09E+05 
2. 16E+02 
0 . OOE+00 
3 . 60E+02 
1 .72E+04 

1. 24E+00 
0 . OOE+00 
3 . 84E+06 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
2 .63E-12 

0 . OOE+00 
0 . OOE+00 
0. OOE+00 
1 .70E-18 

0. OOE+00 
0 . OOE+00

9 . 84E+06 
2 . 47E+07 
6 .38E+02 
4. 21E+07 
3 .04E-10 

5. 89E+05 
4. 81E-33 
5. 48E+06 
1 . 80E+06 
7 . 45E+08 
5 . 82E-01 
8 . 03E+06 
7. 25E-12 
4. 60E+04 
7 . 84E+09 
1. 79E+09 
4. 55E+'09 
3 . 51E-23 
5 . 16E-09 
6 . 82E+06 
0. OOE+00 
0 . 005+00 
2 .29E+00 
4. 06E-12 
1. 62E+03 
1 . 47E+01 
*8. 66E+04 
3 . 56E+01 
0.007 90 
2 . 79E+01 
7 . 73E+03 
8 . 73E-01 
0 . 005+00 
7 . 77E+06 
0 . 005+00 
0. OOE+00 
0 . OOE+00 
1. 23E-12 
0 . 005+00 
0. OOE+00 
0 . 005+00 
2. 26E-18 
0 . OOE+00 
0. OOE+00

2 .07E+07 

4 .97E+07 

2 .06E+03 

8. 75E+07 
9 . 15E-10 
1 . 14E+06 
1 .24E-32 

6 . 60E+06 
3 . 84E+08 
4. 33E+11 
5. 87E+01 
3 . 94E+09 
3. 62E-10 
8 . 61E+06 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . 005+00 
0 . 005+00 
0. 005+00 
0. 005+00 
0 . 005+00 
0. 005+00 
0. 005+00 
0 . 005+00 
0. OOE+00 
0. 005+00 
0 . OOE+00 
0. 005+00 
0 . 005+00 
0 . 005+00 
0 . 005+00 
0. OOE+00 
0 . 005+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . 005+00 
0. COE+00 
0 . 005+00 
0. 005+00 
2 . 98E-18 
0. OOE+00 
0 . OOE+00

LUNG GILLI

0 . OOE+00 
5 . 93E+08 
8 . 47E+03 
7 . 97E+08 
3.75E-09 
5. 35E+06 
4. 89E-32 
4. 21E+07 
5. 22E+06 
2 . 15E+09 
1 . 94E+00 
3 . 54E+07 
2 . 41E-11 
1. 49E+05 
1. 15E+10 
1. 48E+09 
1 . 01E+10 
3 .89E-23 
8. 29E-11 
3 .33E+04 
0 . 005+00 
0 . OOE+00 
0. 005+00 
0 . 005+00 
4. 78E+03 
4. 26E+01 
2 . 82E+05 
1 . 17E+02 
0. 005+00 
1 . 98E+02 
0 . OOE+00 
3 . 59E+00 
0 . OOE+00 
0. OOE+00 
0 . 005+00 
0. 005+00 
0 . 005+00 
2 .92E-12 
0 . OOE+00 
0. 005+00 
0 . OOE+00 
1. 57E-17 
0 . OOE+00 
0. 005+00

0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. 005+00 
0. OOE+00 
0. 005+00 
0. 005+00 
0. OOE+00 
0 . 00+00 
0 .OOE+00 

0 . 00+00 
0 .OOE+00 

0. OOE+00 
4. 13E+09 
2 . 20E+08 
3 . 62E+09 
4 . 19E-24 
5 . 59E-11 
6 . 10E+04 
0. OOE+00 
0 . 005+00 
0. 005+00 
0. OOE+00 
0. OOE+00 
0 . 005±00 
0. OOE+00 
0 .005+00 
0. OOE+00 
0 . 005+00 
0. 005+00 
0 . OOE+00 
0 . 00Ei00 
0 . 005±00 
0 .005+00 
0. OOE+00 
0 . 005+00 
0. OOE±00 
0 . OOE±00 
0. 005+00 
0. OOE+00
0 . OOE+00 
0. OOE±00 
0 . 005+00

3-72

7 .12E+07 

1 . 68E+08 
1. 16E+05 
3 .31E+08 
7 . 98E-08 
2 . 24E+07 
8 .49E-32 

4. 57E+07 
1. 63E+06 
1. 17E+08 
1 . 49E+00 
8 . 56E+06 
1. 04E-11 
7 . 40E+04 
2 . OOE+08 
9 . 74E+07 
1 . 93E+08 
2 . 55E-23 
1. 03E-05 
5. 92E+07 
0. OOE+00 
0 . OOE+00 
1. 89E+05 
2 . 57E-06 
1. 36E+07 
1. 49E+06 
1. 33E+08 
7 . 75E+05 
0. OOE+00 
5 . 70E+05 
2 . 42E+06 
9 . 19E+04 
0 . OOE+00 
3 . 14E+07 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
8. 12E-07 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
1. 72E-11 
0 . OOE+00 
0. OOE+00
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Table 3-12d
Page 1 of 2

INFANT GRASS/COW/MILK PATHWAY Ri(C)

(H-3: mrem/yr per uCi/m)

LUNG GILLI

2 
In 

Isotope 

H-3 
Be-7 
Na -24 
P- 32 
Cr 51 
Mn- 54 
Mn- 56 
Fe-S55 
Fe- 59 
Co-58 
Co-60 
Ni-63 
Ni-65 
Cu-64 
Zn-65 
Zn-69 
Br-83 
Br-84 
Br-85 
Rb -86 
Rb-88 
Rb -89 
Sr-89 
.Sr -90 
Sr-91 
Sr -92 
Y-90 
Y-91M 
Y-91 
Y- 92 
Y-93 
Zr-95 
Zr-97 
Nb- 95 
Mo -99 
Tc-99m 
Tc-10l 
Ru -103 
Ru-lOS 
Ru-106 
Ag-li Om 
Sb- 122 
Sb-124 
Sb-125

0. OOE+00 
1 .43E+04 
1. 54E+07 
1. 60E+11 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
1. 35E+08 
2.24E+08 
0. OOE+00 
0. OOE+00 
3 . 49E+10 
3 . 50E+00 
0. OOE+00 
5 . 55E+09 
5. OOE-11 
0 . COE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
1. 26E+10 
1. 22E+11 
2 . 72E+05 
4 . 64E+00 
6 . 80E+02 
5. 67E-19 
7 .33E+04 
5. 38E-04 
2 . 16E+00 
6 . 80E+03 
4. 06E+00 
5 . 94E+05 
0. OOE+00 
2 .75E+01 
0. OOE+00 
8 . 67E+03 
8 . 05E-03 
1 . 90E+05 
3 . 86E+08 
2 .51E+06 
2 . 09E+08 
1. 50E+08

mrem/yr per uCi/sec

BONE LIVER TOT BODY THYROID KIDNEY

2 .38E+03 
3 . OOE+04 
1. 54E+07 
9 . 43E+09 
0. OOE+00 
3 . 90E+07 
3 .14E-02 

8 .73E+07 

3 . 92E+08 
2 . 42E+07 
8 . 82E+07 
2 . 16E+09 
3 . 97E-01 
1 . 86E+05 
1. 90E+10 
9. OOE-ll 
0 . OOE+00, 
0 . OOE+00 
0. OOE+00 
2 . 23E+10 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
1 . 66E+03 
6 . 97E-01 
2 . 45E+05 
2 . 08E+08 
5. 67E+01 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 

2.82E+08 
4 . 59E+04 
3. 08E+06 
1 . 45E+06

2 .38E+03 
1. 59E+04 
1. 54E+07 
6. 21E+09 
1 . 61E+05 
8 . 84E+06 
5 . 42E-03 
2 .33E+07 

1. 54E+08 
6. 05E+07 
2 . 08E+08 
1. 21E+09 
1. 80E-01 
8 . 59E+04 
8 . 78E+09 
6 .70E-12 
9 .34E-01 
1 . 26E-22 
0. OOE+00 
1. 10E+10 
0 . 005+00 
0. 005+00 
3 . 61E+08 
3 . 10E+10 
9 . 83E+03 
1. 72E-01 
1. 82E+01 
1 . 93E-20 
1 . 95E+03 
1. 51E-05 
5 . 87E-02 
1 . 18E+03 
3 .18E-01 
1. 41E+05 
4 . 05E+07 
7 .30E+02 
0 . 005+00 
2 .90E+03 
2.71E-03 
2 .385+04 
1 . 86E, 08 
7. 315+05 
6 . 495+07 
3 .08E+07

2 .38E+03 
0 . OOE+00 
1. 54E+07 
0 . OOE+00 
1. 05E+05 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. 00E+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
o. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
3 .75E+04 

5 . 56E+05 
1. 87E+05

2 .38E+03 
2 . 12E+04 
1. 54E+07 
0 . OOE+00 
2 .30E+04 
8. 64E+06 
2 . 70E-02 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
3 . 14E+05 
9 . 23E+09 
3 .74E-11 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0-. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
1. 79E+03 
7 . 03E-01 
1. 75E+05 
3 . 11E+08 
6 . 10E+02 
0. OOE+00 
1 . 80E+04 
5. 92E-02 
2 . 25E+05 
4. 03E+08 
0. OOE+00 
0 . OOE+00 
0. OOE+00

2 .38E+03 
0. OOE+00 
1. 54E+07 
0 . OOE+00 
2 . 05E+05 
0. OOE+00 
0 . OOE+00 
4. 27E+07 
1. 16E+08 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 -OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
2 . 96E+01 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
1. 30E+06 
1. 31E+08 
9 .38E+07

3-73

2 .38E+03 
7 .05E+05 

1 . 54E+07 
2 . 17E+09 
4 . 70E+06 
1. 43E+07 
2 . 85E+i00 
1. 11E+07 
1. 87E+08 
6. 04E+07 
2 . 10E+08 
1 . 07E+08 
3 . 02E+01 
3 . 81E+06 
1 . 61E+1-0 
7 .34E-09 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
5. 69E+08 
0 . OOE+00 
0. OOE+00 
2 . 59E+08 
1. 52E+09 
3 . 21E+05 
5 . OOE+0l 
9 . 39E+05 
1. 89E-15 
5. 25E+06 
1. 03E+01 
1. 70E+04 
8 . 26E+05 
4 .45E+04 

2 . 06E+08 
6 . 85E+07 
1. 65E+04 
0. OOE+00 
1. 05E+05 
3 .20E+00 
1. 44E+06 
1. 46E+10 
9 . 13E+07 
6. 46E+08 
1. 99E+08

S
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Table 3-12d 

INFANT GRASS/COW/MILK PATHWAY Ri(C) 

mI/yr per uCi/sec (H-3: mrem/y: 

BONE LIVER TOT BODY THYROID KIDNEY

2 
rn 

Isotope 

Te-125in 
Te-127rn 
Te- 127 
Te-129m 
Te-129 
Te-131m 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs- 13 4 
Cs-136 
Cs- 137 
Cs- 13 8 
Ba- 13 9 
Ba- 140 
Ba- 141 
Ba- 142 
La--140 
La- 142 
Ce- 141 
Ce- 143 
Ce- 144 
Pr- 143 
Pr -144 
Nd- 147 
W-187 
Np -239 
K- 40 
Co-57 
Sr-85 
Y-88 
Nb-94 
Nb- 97 
Cd- 109 
Sn- 113 
Ba- 13 3 
Te- 134 
Ce- 13 9 
Hg-203

1 . 51E+08 
4. 21E+08 
6 .32E+03 
5 . 57E+08 
2 .72E-09 

3. 38E+06 
3 . 43E-32 
2 . 11E+07 
3 . 55E+06 
2 . 72E+09 
1. 43E+00 
3 . 63E+07 
1. 76E-11 
1. 12E+05 
3 . 65E+10 
1 . 97E+09 
5. 15E+10 
8. 39E-23 
3. 79E-07 
2 . 40E+08 
0 . OOE+00 
0 . OOE+00 
4 . 06E+01 
8. 55E-11 
4. 34E+04 
3 . 97E+02 
2 .33E+06 
1 . 49E+03 
0. OOE+00 
8 . 81E+02 
6 . 12E+04, 
3 . 66E+01 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00

5. 04E+07 
1. 40E+08 
2 . 12E+03 
1. 91E+08 
9 .37E-10 
1. 36E+06 
1. 27E-32 
1. 04E+07 
7. 81E+06 
3 . 20E+09 
2 . 90E+00 
5. 28E+07 
3 . 60E-11 
2 . 23E+05 
6 . 80E+10 
5 . 79E+09 
6 . 02E+10 
1 .36E-22 
2 .51E-10 
2 . 40E+05 
0. OOE+00 
0. OOE+00 
1. 60E+01 
3 . 14E-11 
2 . 64E+04 
2 . 63E+05 
9 . 52E+05 
5. 55E+02 
0 . OOE+00 
9 . 05E+02 
4. 26E+04 
3 .27E+00 

0. OOEi-00 
8 . 95E+06 
0. OOE±00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

2 . 04E+07 
5 . 10E+07 
1 .36E+03 
8 . 58E+07 
6 .3 5E- 10 
1 . 12E+06 
9 . 62E-33 
9 . 75E+06 
3 .13E+06 

1 .41E+09 

1 . 03E+00 
1. 55E+07 
1. 28E-11 
8 . 14E+04 
6. 87E+09 
2 . 16E+09 
4. 27E+09 
6. 61E-23 
1. lOE-08 
1. 24E+07 
0 . OOE+00 
0 . OOE+00 
4 . 12E+00 
7. 51E-12 
3 . 11E+03 
3 . OOE+01 
1. 30E+05 
7 .36E+01 
0 . OOEs00 
5 . 55E+01 
1 . 47E+04 
1. 85E+00 
0 . OOE+00 
1 . 46E+07 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00

5. 07E+07 
1. 22E+08 
5. 14E+03 
2 . 14E+08 
2 . 28E-09 
2 . 75E+06 
3 .06E-32 
1. 54E+07 
8. 75E+08
1. 05E+12 
1. 3 6E+02 
9 . 60E+09 
8. 40E-10 
2 . OOE+07 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. 06E+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00

Page 2 of 2

r per uCi/m)

LUNG GILLI

0 . OOE+00 
1. 04E+09 
1. 54E+04 
1. 3 9E+09 
6. 77E-09 
9 .35E+06 
8. 76E-32 
6. 53E+07 
8-.-58E+06 
3.:74E+09 
3 .24E+00 
6. 21E+07 
4. 03E-11 
2 . 49E+05 
1. 75E+10 
2 .31E+09 
1. 62E+10 
6. 80E-23 
1. 51E-10 
5 .71E+04 

0. OOE+00 
0. 00E+00 
0 . OOE+00 
0 . OOE+00 
8 . 15E+03 
7 . 67E+01 
3 . 85E+05 
2 .06E+02 

0. OOE+00 
3 . 49E+02 
0 . OOE+00 
6 . 53E+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+OO 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00

0 . OOE+00 
0. OOE+00 
0. 00E+00
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
7 . 18E+09 
4. 72E+08 
6. 55E+09 
1. 06E-23 
1. 52E-10 
1 . 48E+05 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 1OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+O0 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00
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7 . 18E+07 
1. 70E+08 
1 .33E+05 

3 . 33E+08 
2 . 17E-07 
2 . 29E+07 
1. 38E-30 
3 . 87E+07 
1. 67E+06 
1. 14E+08 
2. 35E+00 
8. 93E+06 
3. 73E-11 
8. 08E+04 
1. 85E+08 
8 . 80E+07 
1. 88E+08 
2 . 18E-22 
2 . 40E-05 
5. 91E+07 
0 . OOE+00 
0. OOE+00 
1. 88E+05 
5 .33E-06 
1. 37E+07 
1 . 54E+06 
1. 33E+08 
7 . 84E+05 
0. OOE+00 
5. 74E+05 
2 . 50E+06 
9 . 46E+04 
0 . OOE+00 
3 . 05E+07 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 .OOE+00

0
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Table 3-13 
Page 1 of 2 

Total Body & Skin Ground Plane Dose Factors Ri(G) and Ri(S) 

(sec-') (in
2 * mrem/yr per uCi/sec) 

Isotope Decay Constant Ri(G) Ri(S) 

H-3 1.780E-09 O.OOE+OO O.OOE+OO 
Be-7 1.505E-07 O.OOE+OO O.OOE+OO 
Na-24 1.284E-05 1.19E+07 1.39E+07 
P-32 5.614E-07 O.OOE+OO O.OOE+OO 
Cr-51 2.896E-07 4.66E+06 5.51E+06 
Mn- 54 2.567E-08 1.39E+09 1.62E+09 
Mn-56 7.467E-05 9.03E+05 1.07E+06 
Fe-55 8.141E-09 O.OOE+OO Q.OOE+OO 

Fe5 .SO2E-07 2.72E+08 3.20E+08 
Co-58 1.133E-07 3.79E+08 4.44E+08 
Co-60 4.170E-09 2.15E+10 2.53E+10 
Ni-63 2.290E-10 O.OOE+OO O.OOE+OO 
Ni-65 7.641E-05 2.97E+05 3.45E+05 
Cu-64 1.516E-05 6.07E+05 6.88E+05 
Zn-65 3.289E-08 7.46E+08 8.58E+08 
Zn-69 2.027E-04 O.OOE+OO O.OOE+OO 
Br-83 8.056E-05 4.87E+03 7.08E+03 
Br-84 3.633E-04 2.03E+05 2.36E+05 
Br-85 3.851E-03 O.OOE+OO O.OOE+OO 
Rb-86 4.299E-07 8.99E+06 1.03E+07 
Rb-88 6.490E-04 3.31E+04 3.78E+04 
Rb-89 7.600E-04 1.21E+05 1.45E+05 
Sr-89 1.589E-07 2.16E+04 2.51E+04 
Sr-90 7.548E-10 O.OOE+OO O.OOE+OO 
Sr-91 2.027E-05 2.15E+06 2.51E+06 
Sr-92 7.105E-05 7.77E+05 8.63E+05 
Y-90 3.008E-06 4.48E+03 5.30E+03 
Y-91M 2.324E-04 l.OOE+05 1.16E+05 
Y-91 1.371E-07 1.07E+06 1.21E+06 
Y-92 5.439E-05 1.80E+05 2.14E+05 
Y-93 1.906E-05 1.83E+05 2.51E+05 
Zr-95 1.254E-07 2.45E+s08 2.84E+08 
Zr-97 1.139E-05 2.96E+06 3.44E+06 
Nb-95 2.282E-07 1.37E+08 1.61E+08 
Mo-99 2.917E-06 3.99E+06 4.62E+06 
Tc-99in 3.198E-05 1.84E+05 2.11E+05 
Tc-l01 8.136E-04 2.04E+04 2.26E+04 
Ru-103 2.042E-07 1.08E+08 1.26E+08 
Ru-lOS 4.337E-05 6.36E+05 7.21E+05 
Ru-106 2.179E-08 4.22E+08 5.07E+08 
Ag-110m 3.210E-08 3.44E+09 4.01E+09 
Sb-122 2.971E-06 O.OOE+OO O.OOE+OO 
Sb-124 1.333E-07 5.98E+08 6.90E+08 
Sb-125 7.935E-09 2.34E+09 2.64E+09 
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Table 3-13 
Page 2 of 2 

Total Body & Skin Ground Plane Dose Factors Ri(G) and Ri(S) 

(sec-') (Mn2 * mrem/yr per uCi/sec) 
Isotope Decay Constant Ri(G) Ri(S) 

Te-125m 1.383E-07 1.55E+06 2.13E+06 
Te-127rn 7.360E-08 9.16E+04 1.08E+05 
Te-127 2.059E-05 2.98E+03 3.28E+03 
Te-129m 2.388E-07 1.98E+07 2.31E+07 
Te-129 1.660E-04 2.62E+04 3.10E+04 
Te-131m 6.418E-06 8.03E+06 9.46E+06 
Te-131 4.621E-04 2.92E+04 3.45E+07 
Te-132 2.462E-06 4.23E+06 4.98E+06 
1-130 1.558E-05 5.51E+i06 6.69E+06 
1-131 9.978E-07 1.72E+07 2.09E+07 
1-132 8.371E-05 1.25E+06 1.46E+06 
1-133 9.257E-06 2.45E+06 2.98E+06 
1-134 2.196E-04 4.47E+05 5.30E+05 
1-135 2.913E-05 2.53E+06 2.95E+06 
Cs-134 1.066E-08 6.86E+09 8.OOE+09 
Cs-136 6.124E-07 1.50E+08 1.70E+08 
Cs-137 7.327E-10 1.03E+10 1.20E+10 
Cs-138 3.588E-04 3.59E+05 4.10E+05 
Ba-139 1.397E-04 1.05E+05 1.19E+05 
Ba-140 6.297E-07 2.04E+07 2.34E+07 
Ba-141 6.323E-04 4.17E+04 4.75E+04 
Ba-142 1.090E-03 4.44E+04 5.06E+04 
La-140 4.781E-06 1.92E+07 2.183E+07 
La-142 1.249E-04 7.36E+05 8.84E+05 
Ce-141 2.468E-07 1.37E+07 1.5,!E+07 
Ce-143 5.835E-06 2.31E+06 2.63E+06 
Ce-144 2.822E-08 6.95E+07 8.04E+07 
Pr-143 5.916E-07 0.OOE+00 0.OOE+00 
Pr-144 6.685E-04 1.83E+03 2.11E+03 
Nd-147 7.306E-07 8.39E+06 1.01E+07 
W-187 8.056E-06 2.36E+06 2.74E+06 
Np-239 3.399E-06 1.71E+s06 1.98E+06 
K-40 1.717E-17 0.OOE+00 0.OOE+00 
Co-57 2.961E-08 1.88E+08 2.07E+08 
Sr-85 1.237E-07 0.OOE+00 0.OOE+00 
Y-88 7.523E-08 0.OOE+00 0.OOE+00 
Nb-94 1.083E-12 0.OOE+00 0.OOE+00 
Nb-97 1.602E-04 1.76E+05 2.07E+05 
Cd-109 1.729E-08 0.OOE+00 0.OOE+00 
Sn-113 6.970E-08 0.OOE+00 0.OOE+00 
Ba-133 2.047E-09 0.OOE+00 0.OOE+00 
Te-134 2.764E-04 2.22E+04 2.66E+04 
Ce-139 5.828E-08 0.OOE+00 0.OOE+00 
Hg-203 1.,722E-07 0.OOE+00 0.OOE+00
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APPENDIX 3-A 

CALCULATION OF ALLOWABLE RELEASE RATES

Primary Assumptions: 

1. Unit 3 and Unit 2 effective dose factor Keff, values are equivalent.  

2. Each unit shares 50% of the total allowable release rate, Q, in Ci s-1.  
Therefore, Q3 = Q2 for instantaneous releases.

Given:

Noble Gas X/Q (sec/n 3 ) 

Wv(in) Annual Average Site 
Boundary X/Q (sec/n 3) 

.Wv(gp) Annual Average 
Ground Plane Site 
Boundary Deposition 

Wv(f) Food Pathway 
Deposition Parameter 

Wv(in) Annual Average 
X/Q (5 mi) 

Wv(in) Inhalation Pathway 
Nearest Residence 

Wv(gp) Annual Average 
Ground Plane Deposition 
Parameter Nearest Residence

LOCATION 

(SSW 380mn)

(SW 350mn)

(SSW 380mn)

(SSW 5mi) 

(SSW 5rni)

(SSW 1526mn)

(S 1379mn)

UNIT 3 

4 .85E-6

5. 21E-6

UNIT 2 

2 . 54E-6

2. 54E-6

LOCATION 

(SSW 579m)

(SSW 579m)

2.72E-8 m-1

1.35E-9 m-1 

7.22E-7 sec/rn 3

8.96E-7 sec/rn 3

6. 14E-9 m-1
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(App. 3-A, Pg. 2 of 9) 
IN STAN~TANEO US 

RELEASE RATE VS. DOSE RATE 
UNITS 2 & 3 

Indian Point 3 and 2 share a common site boundary limit of 500 rnrem/yr. This 
500 mrern/yr limit is divided between units 3 and 2 based upon a 50-50 split of the 
release rate in pCi/sec. Because each unit has its own XIQ and K eff, equal 4Ci/sec 
discharges from each plant will result in different dose rates for each plant at the 
,most restrictive site boundary location. In order to define the split of the 
500 mrern/yr limit, units 3 and 2 have agreed to base the dose split on the mixture 
presented in Table 3A-1 (Appendix 3-A, page 4).  

Dose Split Between IP2 and 1P3 

A. Instantaneous Dose Rate: Calculation of Allowable Release Rate: Noble Gas Release 
Including Finite Cloud Correction for Site Boundary.  

a.. Whole Body 

Given: 

a) site limit is 500 rnrem/yr 
b) 1P3 X/Q for SSW sector = 4.85E-6 sec/in 3 

c) K eff for IP3 SSW sector = 1.55E+3 inrem - Mn
3 

AsCi - yr 
d) 1P2 X/Q for SSW sector = 2.54E-6 sec/rn 3 

e) 1P2 K eff for SSW sector = 2.43E+3 inrem - M 3 

piCi - yr 
f) Q = MCi/sec 

Solve for Q: 

Q[(XIQ 3) (K eff3) + (X/Q 2 ) (K eff 2 )] = 500 mrem/yr 

QC(4.85E-6) (1.55E+3) + (2.54E-6) (2.43E+3)] = 500 mrem/yr 

Q = 3.65E+4 4Ci/sec 

ii. Skin 

Given: 

a) site limit is 3,000 mrem/yr 
b) IP3 X/Q for SSW sector = 4.85E-6 sec/rn3 

c) 1P3 (Li + 1.1 Mi) = 3.31E+3 inrem - M
3 

pCi - yr 
d) 1P2 X/Q for SSW sector = 2.54E-6 sec/in 3 

e) 1P2 (Li + 1.1 Mi) = 4.38E+3 inrem - Mn3 

MCi - yr 
f) Q = MCi/sec
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(App. 3-A, Pg. 3 of 9) 

Solve for Q: 

Q [(X/Q), (Li + 1. 1 Mi), + (X/Q), (Li + 1. 1 Mi)2] = 3, 000 mrem/yr 

Q((4.85E-6) (3.31E+3) + (2.54E-6) (4.38E+3)) = 3,000 mrem/yr 

Q = 1.10E+5 kiCi/sec (less restrictive than Whole Body) 

Solve for dose commitments per site with Q = 3.65E+4 uCi/sec (whole body dose and 
the most restrictive rate).  

Indian Point 3: 

(3.65E+4 utCi/sec) (4.85E-6 sec/rn 3 ) (1.55E+3 Inrem - in
3

) = 275 mrem/yr 

pCi - yr 
Indian Point 2: 

(3.65E+4 MCi/sec) (2.54E-6 sec/rn3 ) (2.43E+3 mrem - in
3

) = 225 mrem/yr 

pCi - yr 

Unit 3 has 55.4% and Unit 2 has 44.6% of the 500 mrem/yr 
Whole Body Dose instantaneous release rate limit.  

Solve for the less restrictive skin dose rate limit for IP3: 

(1.10E+5 bsCi/sec) (4.85E-6 sec/rn3 ) (3.31E+3 inrem - in
3

) = 1766 mrem/yr 
MCi - yr 

B. The -conservative instantaneous release rate calculated in above step A.l1 is based 
upon the mixture presented in Table 3A-1 solely for the purpose of-splitting the 
dose rate as shown above. To determine an administrative release rate for IP3 
based on the 275 mrem/yr dose rate (i.e., no sharing), the mix in Table 3-8 is 
used. The 275 mrem/yr limit and the mixture presented in Table 3-8 are used to 
calculate a jCi/sec instantaneous limit for 1P3.  

Given: 

a) IPN site boundary limit is 275 mrem/yr 
b) IPN XIQ ssw sector = 4.85E-6 sec/rn 3 

C) IPN K eff (Table 3-8) = 1.49E+3 inrem - M 

pCi - yr 
d) Q = MCi/sec' 

Solve for Q: 

Q(4.85E-6) (1.49E+3) = 275 mrem/yr 
Q = 3.81E+4 MCi/sec
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Table 3A-1 

MIXTURE FOR SHARED LIMITS

Isotope 

Kr-85m 
Kr-88 
Xe-133 
Xe-135m 
Xe-138 
Xe-135

Abundance 

.0362 
.0790 
.4027 
0740 
1467 
.2614

I P3

Ki * 
Li 
Mi*

I P2

1 . 55E+3 
1. 51E+3 
1 . 63E+3

2 . 43E+3 
1. 51E+3 
2 . 61E+3

Ki units mrem - M 

psCi - yr 

Li units mrem - M 3 

/4Ci - yr 

Mi units mrad - M3 

mrem - yr

The SSW sector. is the most 
for both units 2 and 3.

restrictive for both whole body exposure and skin exposure

Dose factors Ki and Mi are finite cloud corrected for each reactor unit and 
hence they are not identical.
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(App. 3-A, Pg. 5 of 9) 
RELEASE RATE LIMITS 

QUARTERLY AND ANNUAL AVERAGE NOBLE GAS RELEASES

For a Calendar Ouarter 

gamma air dose 5 mrad limit 
beta air dose 10 mrad limit

I. Assumrptions:

For A Calendar Year 

gamma air dose 10 mrad limit 
beta air dose 20 mrad limit

Doses are delivered to the air at the site boundary.  

Finite cloud geometry is assumed for noble gas releases 
at site boundary.  

X/Q for Unit 3 = 4.85E-6 sec/in
3
, (Q = release rate psCi/sec) 

Gamma air dose factor (M), Corrected for finite cloud geometry 
is: M = 4.61E+i2 mrad - M 3 

pCi - yr

(time average mix from Table 3-8) 

5. Beta air dose factor (N) is unaffected by finite cloud 
assumption: N = 1.34E+3 mrad - in 3 (from Table 3-8) 

II. Calculation of Quarterly Release 
Rates: Mi-y 

a) for gammna dose: (Q)x[ (M) (X/Q)] less than or equal to 5 mrad/qtr 
(20 mrad/yr) 

b) for beta dose: (Q)x[ (N) (X/Q) J less than or equal to 10 mrad/qtr 
(40 mrad/yr) 

Solve for a. Q =5 mrad/ptr = 8.95E+3 mCi/sec = 8.95E-3 Ci/sec 
('A4yr) (M) (X/Q) 

Solve for b. Q = 10 mrad/pftr = 6.15E+3 /ICi/sec = 6.15E-3 Ci/sec 
( 1/4yr) (N) (X/Q) 

Based on the above analysis, the beta dose is limiting for time average 
doses. Therefore, the allowable quarterly average release rate is 6.15E-3 
Ci/sec.  

III. Calculation of Calendar Year Release Rate 

Annual limits are one half of quarterly limits. Therefore (using Beta air 
dose as most limiting), the maximum allowable annual average release rate is 
3.08E+3 pCi/sec or 3.08E-3 Ci/sec.  

NOTE: M and N values are taken from Table 3-8 for time 
average release mixture.

0
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(App. 3-A, Pg. 6 of 9) 

ALLOWABLE INSTANTANEOUS RELEASE RATE 
IODINE 131/PARTICULATES (TA GREATER THAN 8 DAYS)

Given: Wv (in) : X/Q for 1P3 = 5.21E-6 sec/rn3 @ 350mn SW 
W,(in) : X/Q for IP2 = 2.54E-6 sec/rn3 

@? 579m SSW 

PI(c) = 1.62 E7 rnrem/vr 
A~C i/rn

3 

Assumed Pathway: Child Inhalation at Unrestricted Area Boundary 

Solve the following equation for Q: 

((Q) PI (c) (W, (in) ) Uni t 3] + [ (Q) PI (c) (Wv (in) ) Uni t 2] 15 00 mrem/yr 

IP3: (Q) PI (c) (Wv (in) )3 = Q 1. 62E7 mrem/vr 5. 21E- 6 S/rn3  =Q 84.4 mrem/vr 
12C i/rn iCi/s 

1P2: (Q) PI(c) (Wv (in) )2 = Q 1. 62 E7 mrem/vr 2.54E-6 s/rn 3  
=Q 41.1 rnrem/vr 

'uCi/rn UCi /s 

The sum equals (125.5) (Q) mrem/yr per MCi/s.  

Limit is 1500 mrern/yr per site: 

Therefore: 125.5 Q rnrem/vr = 1500 mrem/yr 

Q = 1.20E+1 usCils= 
Q =1.20E-5 Ci/s per unit 

1P3 Dose Contribution: 1.20E+1 uCi * 1.62E7 nrern M 3  
*5.21E-6 s = 1008 rnrem/yr 

s yr ktCi M 

1P2 Dose Contribution: 1.20E+1 uCi * 1.62E7 -mrern M
3 

*2.54E-6 s = 492 mrern/yr 
s yr AzCi m 

Sum = 1500 rnrem/yr

Approximately a 67.2% / 32.8% dose split for 1P3 and 1P2 respectively.
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(App. 3-A, Pg. 7 of 9) 

ALLOWABLE RELEASE RATES FOR IODINE/PARTICULATE 
TIME AVERAGE DOSES QUARTERLY AND ANNUAL DOSE LIMITS

There are two receptor pathways considered:

primary receptor 
secondary receptor -

child at the nearest residence, and 
infant at 5 miles.

As discussed in the ODCM, both receptors will be considered when evaluating 
time averaged dose commitments. For the purpose of setting an administrative 
limit on quarterly and time average release rates, the secondary receptor was 
chosen because it proved more limiting (only long term releases were 
considered, e.g. the possibility of intermittent releases was not considered 
for the calculation).  

Calculations for both receptor 16b-ations are included in this attachment for 
reference.
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(App. 3-A, Pg. 8 of 9)

Child at the nearest residence: 

Given:** X/Q = 8.96E-7 s/rn 3 at 1526mn SSW inhalation 
D/Q = 6.14E-9 1/rn2 at 1279m S ground plane deposition factor 

RI(c) = 1.62E+7 rnrern/vr, child inhal. dose factor for 1-131 
bleCi /Mr3 

RG =2.1E+7 mn2 rnrer/vr 

RV(c) = 4.77E+10 m 2 mrern/vr vegetation path for child 
sC i/ sec 

Calculate the allowable time average release rate by solving the following equation for 

Q( (RIc) (X/Q) + (RG) (D/Q) + (RVc) (D/Q)] = limit in rnrern/yr 

(Q) (RIc) (X/Q) = 14.5 Q rnrern/yr per gCi/s 

(Q) (RG) (D/Q) = 0.1 Q rnrem/yr per jsCi/s 

(Q) (RVc) (D/Q) = 293 Q rnrem/yr per gsCi/s 

The sum equals 308 Q rnrem/yr per psCi/s.  

Quarterly time average limit is 7.5 mrern to any organ (or 30 nrern/vr).  

Solving for Q yields: Q 308 rnrern/vr = 30 rnrern/yr 
4Cil/ 

Q = 9.74E-2 MCi/s 
= 9.74E-8 Ci/s 

Annual limit is 1h quarterly limit: 15 rnrem to any organ (15 rnrem/yr).  

Q = 9.74E-8 =4.87E-8 Ci/s 
2 

* Iodine 131 and particulates with half-lives greater than 8 days are assumed 
to be 1-131 for the purposes of this calculation which is a conservative 
assumption since this nuclide has the highest thyroid dose factor of all 
iodines and-particulates.  

** Because the H-3 dose factor is about 4 orders of magnitude less than the 
Iodine dose factor, its contribution to the total dose is considered 
negligible.
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(App. 3-A, Pg. 9 of 9)

IODINE TIME AVERAGE* 
(Secondary Receptor) 

Infant at 5 miles: 

Given:** X/Q =7.22E-7 s/rn 3 downwind at 5 mi.  
D/Q = 1.35E-9 1/rn 2 downwind at 5 mi.  

RI(i) = 1.48E7 mrem/yr per MtCi/mI, infant inhal. dose factor 

RG = 2.1E7 m2 mrem/yr per MsCi/s, ground plane dose factor 

RC(i) = 1.06E12 m2 mrem/yr per pCi/s, cow-milk pathway dose factor for 
infant 

RV(i) : The infant vegetation factor is not calculated because the 
infant is assumed to have no intake of fresh vegetables.  

Calculate the allowable time average release rate by solving the following equation for 

Q[ (Ri) (X/Q) + (RG) (D/Q) + (RCi) (D/Q)] = limit in mrem/yr 

Q(RIi) (X/Q) = 10.7 mrem/yr per MCi/s 

Q(RG) (D/Q) = 0.03 mrem/yr per hiCi/s 

Q(RCi) (D/Q) = 1431 mrem/yr per ACi/s 

The sum yields 1442 Q mrem/yr per 4Ci/s.  

Quarterly time average limit is 7.5 mrem to any organ (or 30 mrem/yr).

Solving for Q yields: Q 1442 mrem/yr per kiCi/s = 30 mrem/yr 

Q = 2.08E-2 /MCi/s 
= 2.08E-8 Ci/s

Annual limit is 'A quarterly limit: 15 mrem to an organ (or 15 mrem/yr).  

Q = 1.04E-8 Ci/s 

* See note under Primary Receptor Calculation.  
** See note under Primary Receptor Calculation.
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Figure 3-1 

Gaseous Radioactive Waste Effluent System Flow Diagram

Radi oactivye 
Machine ShopI
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4.0 SAMPLE LOCATIONS 

Figure 4. 1 is a map which shows the location of environmental sampling 
points within 2.5 miles of the Indian Point Plant and Figure 4.2 is a map 
providing the same information for points at greater distances from the 
plant. Table 4.1 provides a description of environmental sample locations 
and the sample types collected at each of these locations.  

The locations listed> in Table 4.1 are the RECS designated locations only.  
The air sample locations were chosen considering the highest average 
annual D/Q sectors and the practicality of locating continuous air 
samplers. There are additional sample locations not listed in Table 4.1 
that may be maintained to provide the program with additional supporting 
information.
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RADIOLOGICAL ENVIRONMENTAL MONITORING - SAMIPLING STATION 
FIGURE 4-1 
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RADIOLOGICAL ENVIRONMENTAL MONITORING - SAMPLING STATIONS 
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TABLE 4.1 
INDIAN POINT STATION 

ENVIRONMENTAL SAMPLING STATION POINTS

RETS 
SAMPLE DESIGNATION LOCATION DISTANCE

Exposure Pathway/Sample: 
Direct Radiation

Roa Hook 
Old Pemart Ave 
Charles Point 
Lents Cove 
Broadway and Bleakley

2 mi 
1.8 mi 
0.8 mi 
0.5 mi 
0.4 mi 

0.5 mi 
0.3 mi 
0.4 mi 
0.6 mi 
0.8 mi 

0.9 mi 
1.5 mi 
1 mi 
1. 2 mi 
1 mi 

0. 9 mi 
5 mi 
5 mi 
5 mi 
4. 8 mi 

5 mi 
5 mi 
5 mi 
6. 4 mi 
4. 8 mi 

4. 6 mi 
5 mi 
5 mi 
4 mi 
4. 5 mi 

4.7 mi 
4. 8 mi 
3 mi 
3. 5 mi

Sector Six Reuter Stokes Pole 
Water Meter House 
Service Center Building 
SE Corner 
NYU Tower 

White Beach 
Gays Hill Road South 
Gays Hill Road North 
Rt. 9W across from R/S #14 
Rt. 9W. South of Ayers Road 

Ayers Road 
Rt. 9D Garrison 
Gallows Hill Road 
Westbrook Drive 
Lincoln Road -Cortlandt 

Croton Ave. -Cortlandt 

Colabaugh Pond Rd. Cortlandt 
Mt. Airy & Windsor Road 
Croton Point 
Warren Ave. Haverstraw 

Railroad Ave. & 9W Haverstraw 
Willow Grove Road & Birch Dr.  
Palisades Parkway-Lake Welch 
Palisades Parkway 
Anthony Wayne Park 

Palisades Pkwy South Exit 
Rt. 9W Fort Montgomery 
Hamilton Street 
Furnace Dock 
Highland Ave. & Sprout Brook Rd.  
(near rock cut) 

Lower South Street 
Verplank-Broadway & Sixth Str 
Cortlandt Yacht Club 
Grassy Point 
Control Location 1 (Roseton)

NNE 
NE 
ENE 
E

- ESE 
- SE 
- SSE 
-S 
-SSW 

-SW 

-WSW 

W 
- WNW 
NW 

_-NNW 
N 
NNE 
NE 
- ENE 

E 
ESE 
SE 

-SSE 

-S 

SSW 
SW 
WSW 
W 
- WNW 

- NW 
- NNW 
NE 
- SE

3 mi - NNE 

1. 3 mi - NE 
1. 3 mi - SSW 
1. 6 mi - S 
3.3 mi - SSW 
20 mi - N

4-4

DR6 
DR7 
DR8 
DR9 
DR1 0 

DRl11 
DR1 2 
DR1 3 
DR 14 
DR1 5

DR1 6 
DR1 7 
DRl 8

DR21 
DR2 2 
DR2 3 
DR2 4 
DR2 5 

DR2 6 
DR2 7 
DR2 8 
DR2 9 
DR3O0 

DR31 
DR3 2 
DR3 3 
DR3 4 
DR3 5 

DR3 6 
DR3 7 
DR3 8 
DR3 9 
N/A

Part II
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TABLE 4.1 (Continued)

RETS 
SAMPLE DESIGNATION LOCATION

- 1 - " A V /v -. OLJ e; 

Al 
A2 
A3 
A4 
A5 

Exiposure Pathway/Samiple: 

Wa 1 
Wa2 

Exposure Pathway/Samiple: 
Wbl 

Exposure Pathway/Sample:

Airborne 
Algonquin Gas Line 
NYPA Training Bldg 
Met Tower 
NYU Tower 
Control Location 1 (Roseton)

0.25 mi -SW 

0. 4 mi -S 

0. 4 mi -SSW 

0. 8 mi -SSW 

20 mi -N

Waterborne - Surface (Hudson River Water)

Plant Inlet 
Discharge Canal

Waterborne - Drinking 
Camp Field Reservoir 

Sediment from Shoreline

White Beach 
Manitou Inlet

N/A 
N/A

3. 5 mi - NE 

0. 9 mi - SW 
4. 5 mi - NNW

.12 1 U.
U - a way am e:iLL± JLLIJS.  

There are no milk animals within 8 kmn distance of Indian Point; therefore, no 
milk samples are taken. See Note 2.  

Exposure Pathway/Sample: Ingestion-Fish and Invertebrates 

The RECS designate two required sample locations labeled Ibl and Ib2. The downstream Ibl 
location and samples will be chosen where it is likely to be effected by plant discharge.  
Ib2 will be a location upstream that is not likely to be effected by plant discharge. The 
following fish species are considered acceptable sample species.

Striped Bass 
White Perch 
White Catfish 
American Eel

Exposure Pathway/Sample:

Bluegill Sunfish 
Pumpkin Seed Sunfish 
Blueback Herring 
Crabs

Ingestion-Food Products (Broad Leaf Vegetation) 
(See Note 1)

Met Tower, SSW Sector 
NYPA Training Bldg, S Sector 
Roseton (North)

0.4 miles - SSW 
0.4 miles - S 
20 miles - N
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TABLE 4.1 

NOTES 

NOTE 1 

Radiochemical separation and analysis is not required for 1-131 vegetation 
samples: as long as the required RECS LLD is met using gamma spectroscopy.  

NOTE 2 

The requirement to obtain and analyze samples from milch animals within 8 
km of the site is intended to ensure monitoring of the "cow-milk' and 
vegetation pathways. Such samples would only be of value were the milk 
used for human consumption. Thus, only milch animals whose milk is used 
for human consumption are considered in the pathway and sample evaluation.

4-6
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3.4 Backup Simplified Dose Methodoloay 

The dose calculation procedures described in this section are provided for use 
as a backup whenever the primary computer methodology cannot be followed.  

3.4.1 Instantaneous Dose Rates - Noble Gas Releases 

When the instantaneous limit applies, the process radiation monitor 
response or release rate can be averaged over a one-hour time interval.  

3.4.1.1 This section describes the alternative calculational methods to 
meet the requirements of Paragraph 3.2.1. These methods provide 
calculational results as per section 3.3.1.  

3.4.1.2 To determine an acceptable noble gas instantaneous release rate 
in uCi/sec, a standard isotopic mixture of noble gases may be 
assumed. This isotopic mixture was measured for a mixture of 
isotopes typical of reactor coolant with exposed fuel. This 
requirement is evaluated at the worst sector of the unrestricted 
area boundary. Based on this isotopic mixture, standard Ks, Ls, 
Ms, and Ns (lower case s denotes a weighted sum, see Table 3-8) 
can be determined using the technique presented in paragraph 
3.3.1.2 and Ki, Li, Mi, and Ni values from Tables 3.4-7. The 
data and results of this calculation are shown in Table 3-8.  

3.4.1.3 The isotopic mixture chosen was obtained from a reactor coolant 
sample during an operating period with exposed fuel. Table 3-8 
contains the mixture data and the fractional relative abundance 
of each isotope. These standard factors can be used with the 
equations-and limits presented in Section 3.3.1.  

3.4.1.4 Utilizing the equations from Paragraph 3.4.1.3 and the values 
from Table 3-8, maximum release limits for all noble gases in 
AiCi/sec can be calculated as follows: 

Maximum instantaneous release rates: 

Qt = 275 =275 =3.81 E+4 u.j (Whole Body) 
Ks(X/Q) (l.49E+3)(4.85E-6) sec 

Qt = 1766 -= - 1766 1 .15E+5 uCi (Skin) 
(Ls + 1.1 Ms) (XIQ) 3.16E+3(4.85E-6) sec 

3.4.1.5 For individual release rate determinations, alternate computer 
codes and/or a Hand Calculation Template serve as back up 
methodologies should the primary computer method be inoperable.  
These methods comply with calculations in Section 3.3.1.
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3.4.2 Instantaneous Dose Rates-I-131. Particulates w/t'A2>8 days, & H-3 

3.4.2.1 This section describes the alternative calculational method to 
meet the requirements of Paragraph 3.2.1. The purposes of this 
method is to provide backup calculational techniques,both 
computer aided and hand calculated, which approximate section 
3.3.2.  

3.4.2.2 To determine an acceptable iodine and particulate release rate, 
it is assumed that the limit on these releases shall be met if 
the total noble gas concentration in the VC is at least a factor 
of 20,000 more than the concentration of radioiodine and long 
lived particulates or VC iodines and long lived particulates are 
less than 1E-7 p.Ci/cc. This has historically been the case and 
this assures that the noble gas activity will be limiting.  

3.4.2.3 Backup instantaneous dose rate calculations can be performed 
with an alternate computer code or by formatted hand 
calculations. These methods are identical to section 3.3.2.  

3.4.3 Time Averagred Dose - Noble Gas Releases 

3.4.3.1 This section describes alternative methods of meeting the 
requirements of Paragraphs 3.2.2 and 3.2.4, and the 'alternative 
methods of implementing the calculation techniques presented in 
Section 3.3.3.  

3.4.3.2 The values of Ki, Li, Mi, and Ni for the Plant Vent (PV) mixed 
mode releases and the Monitor Tank (MT) ground plane releases 
are determined for each release using the dispersion parameter 
for the site boundary in the worst sector. The calculations are 
as follows: 

PV Ki = (Ki)*(X/Q)PV and MT Ki = (Ki)*(X/Q)MT 

PV Li = (Li)*(X/Q)PV and MT Li = (Li)*(X/Q)MT 

PV Mi = (Mi)*(X/Q)PV and MT Mi = (Mi)*(X/Q)MT 

PV Ni = (Ni)*(XIQ)PV and MT Ni = (Ni)*(X/Q)MT 

Where: 

Ki = The total body dose factor due to gamma emissions for 
each identified noble gas radionuclide in mrem/yr per 
psCi/M

3 (finite cloud correction-used).  

Li = The skin dose factor due to gamma emissions for each 
identified noble gas radionuclide in mrem/yr per 
ptCi/M 3.

3-20



Part II

3-21

ODCM - Rev. 12 

Mi = The air dose factor due to gamma emissions for each 
identified noble gas radionuclide in mrem/yr per 
j~jCi/m

3 (finite cloud correction used).  

Ni = The air dose factor due to beta emissions for each 
identified noble gas radio- nuclide in mrad/yr per 
MCi/rn 3.  

(XIQ)PV = The highest calculated annual average dispersion 
parameter for the noble gas pathway at the 
unrestricted area boundary, 4.85E-6 sec/in3 and 
applicable to plant vent mixed mode releases.  

(X/Q)MT = The highest calculated annual average X/Q for ground 
level monitor tank noble gas release pathway, 5.OOE-5 
sec/rn3.  

3.4.3.3 Determine weighted average dose factors as follows: 

All values of Ki, Li, Mi, and Ni are shown in Table 3-4 through 
3-7 for the unrestricted area boundary.  

Each of the following expressions is summed over all the 
nuclides: 

PV Kt = _[Ki * (Ci/Ct)] 

PV Lt = _.Li * (Ci/Ct)] 

PV Mt Y [Mi * (Ci/Ct)J 

PV Nt = [Ni *(Ci/Ct)] 

For the monitor tank pathway MT Kt, MT Lt, MT Mt, and MT Nt are 
calculated in the same way as for plant vent (PV) releases 
above, except that Ci and Ct apply to gaseous activity for the 
monitor tank pathwa.  

Where: 

Ci = Concentration of isotope i (4Ci/cc) in 
analysis, t (for either PV or MT pathway) 

Ct = Concentration of all noble gas isotopes (pCi/cc) 
for a specific analysis, (for either the PV or 
MT pathway) 

These calculations can be performed by hand (via formatted 
procedure) or by using alternate computer codes to compute all 
or part of the entire dose calculation.
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3.4.3.4 Calculate resultant doses and compare with limits as per 3.3.3.  
The sum of all releases in a calendar quarter or calendar year 
should be compared to the limits of Section 3.2.2 and 3.2.4 as 
appropriate for gamma air dose and beta air dose.  

3.4.4 Time Averagred Dose-Iodine 131 and Particulates w/tVh>8 days& H-3 

3.4.4.1 This section describes the alternate methods of meeting the 
requirements of Paragraphs 3.2.3 and 3.2.4 and of implementing 
the calculational techniques presented in Section 3.3.4.  

3.4.4.2 If the primary computer method is inoperable, dose calculations 
can be performed by: 

a) an alternate computer code which complies with Section 
3.3.4, using all identified Iodine and Particulate 
isotop

- or 

b) hand calculations (via a formalized departmental procedure) 
which comply with Section 3.3.4.  

3.4.4.3 Sum the Iodine, Particulate, and Tritium dose contributions and 
compare quarterly and annual totals to the limits described in 
Section 3.2.3.  

3.5 Calculation of meteorological Dispersion Factors 

3.5.1 For the purpose of these calculations, the site boundary was taken to 
be the unrestricted area boundary. The distances to the site 
boundary, as measured from the plant vent on top of the IP3NPP 
primary containment, are shown in Table 3-11 for each of the 16 major 
compass sectors. The distances to the nearest residence in each of 
these sectors is also shown on this table. In the sectors where the 
Hudson River is the site boundary, the opposite shore is assumed as 
the boundary of the unrestricted area. This is based on the 
definition of unrestricted area in NUREG 0133 (Ref. 1, Section 2.2, 
Page 6) which states that the unrestricted area boundary does not 
include areas over bodies of water. The nearest opposite shore 
distance is five times that of the closest land restricted area 
boundary. Therefore, these locations are unimportant when evaluating 
the maximum unrestricted area boundary concentrations.
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3.5.2 The atmospheric transport and diffusion model used in the evaluation 
of dispersion and deposition factors is the sector-average 
straight-line model in Regulatory Guide 1.'111 (Ref. 15) for 
mixed-mode releases with plume-rise effects, downwash, and 
building-wake correction. The analyses were carried out using the 
AEOLUS-3 computer code (Ref. 16) and are documented in detail in 
Ref. 17. Use was made of 10-years' worth of hourly meteorological 
data collected on site during the period 1981 through 1990 in 
accordance with the accuracy requirements of Regulatory Guide 1.23 
(Ref. 18); the data recovery index for that period was in excess of 
99%. Comparison of the new meteorological data with previous data 
shows no difference in the overall dispersion conditions at the site.  
In the analyses, wind-speed coefficients in Regulatory Guide 1.111 
were used to extrapolate the measured wind speeds to the height of 
the main vent (on top of the primary containment) . Also, the 
regulatory plume entrainment model was used to determine plume 
partitioning between ground-level and elevated releases, and no 
credit was taken for decay and depletion in transit. Recirculation 
effects were accounted for by confining in-valley flows within the 
valley out to a distance of. 10 miles (up or down the valley) and 
allowing a portion of them to return to the site without additional 
dilution.  

3.5.3 To meet the calculational requirements of Paragraphs 3.2.1, 3.2.2, 
and 3.2.4 the annual average dispersion factors were calculated for 
each compass sector at the site unrestricted area boundary. The most 
restrictive X/Q was determined to be 5.2E-06 s/in 3 in the SW sector at 
350 meters for inhalation and the SSW sector at 380 meters with an 
X/Q of 4.85E-6 s/in3 for external gamma radiation. The distances to 
the site boundary in each sector are listed in Table 3-9.  

For the monitor tank release pathway, ground level X/Q values were 
assessed using the same data base as discussed in Section 3.5.2. The 
most restrictive X/Q was determined to be in the SW sector at 350mn 
with a value of 5.OOE-5 sec/in 3 (concentration X/Q per Ref. 21).  

3.5.4 To meet the calculational requirements of Paragraph 3.2.3 iodines and 
particulates, the annual average deposition and dispersion paramleters 
were calculated for the, nearest residence in each of the compass 
sectors. Distance to the nearest residence in each sector are listed 
in Table 3-11. Because no real dairy exists within 5 miles of the 
power plant, a hypothetical cow was placed in the worst 
meteorological sector at 5 miles. Dispersion and deposition 
parameters for both locations were calculated using the models and 
data described in Sec. 3.5.2 above and are as follows: 

Wn(in) =The highest calculated annual average dispersion parameters for 
the inhalation pathway for the nearest residence in the 
unrestricted area located in the SSW sector at 1526 meters, 
8.96E-7 sec/in3.
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Wn(dep)= The highest calculated annual average deposition parameters for 
the ground plane and vegetation pathways for the nearest 
residence in the unrestricted area located in the S sector at 
1279 meters, 6.14E-9 rn-2 . For Tritium in the vegetation pathway 
Wn(in) is used.  

Ws(in) = The calculated annual average dispersion factor for the 
inhalation pathway for the secondary receptor occurs in the 
downwind sectors at 5 miles, .7.22E-7 sec/rn2.  

Ws(dep)= The highest calculated annual average deposition factor for the 
cow-milk vegetation, and ground plane pathways for the secondary 
receptor occurs in the downwind sectors at 5 miles, 1.35E-9 rn-2.  
For Tritium in the cow-milk and vegetation pathways Ws(in) is 
used.  

NOTE: For the monitor tank pathway, iodines and particulates are 
effectively removed by demineralization, therefore 
dispersion parameters are not needed for nearest residence 
or at 5 miles.  

3.5.5 To meet the calculational requirements of Paragraphs 3.2.2, 3.2.3 and 
3.2.4 and the calculation methodologies described in Sections 3.3.4.  
and 3.3.3 short term release dispersion and deposition factors may 
need to be calculated. For this document short tetm release 
dispersion and deposition factors are determined from the long term 
annual average parameters. The method utilized is that presented by 
Sagendorf in NUREG 0324 (Ref. 5) as recommended by NUREG 0133 (Ref.  
5, Section 3.3, Page 8); and makes use of a factor (F) developed for 
a particular compass sector and distance which is simply multiplied 
by the annual average dispersion or deposition parameter for the same 
sector and distance to develop the corresponding short-term 
parameter. This factor is defined as: 

F - NTOTAL/876]' 

Where: 

F = The non-dimensional correction factor used to convert 
annual average dispersion or deposition factors to 
short term dispersion or deposition factors.  

NTOTAL = The total duration of a short-term release (or 
releases) in hours, during a chosen reporting period.  

8760 = The total number of hours in a year.  

ANMX = The calculated annual average dispersion (sec/n 3) or 
deposition (m-') factor for the compass sector and 
distance of interest.
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F15MX = The short term dispersion (sec/n 3) or deposition (in
2
) 

factor for the compass sector and distance of 
interest. This is the 15th percentile value such that 
worse weather conditions can only exist 15% of the 
time and better weather conditions 85% of the time.  

m = be (ANMX/F15MX) 
log (8760) 

The atmospheric transport and diffusion model used in the evaluation 
of short-term dispersion and deposition parameters (Fl5MX) is the 
Gaussian plume-centerline model in Regulatory Guide 1.145 (Ref. 19), 
adapted for mixed-mode releases with plume-rise effects, downwash, 
building-wake correction and plume meander considerations. As was 
the case with the annual average parameters, the analyses were 
carried out using the AEOLUS-3 computer code (Ref. 16) and the 
10-year hourly meteorological data base; they are documented in 
detail in Reference 17.  

Note that, in line with the guidance in NUREG-0133 (Ref. 1, 
Sec. 5.3.1, page 29), short-term releases (equal to or less than 500 
hours per year) are considered to be cumulative over the calendar 
quarter or year, as appropriate. However, from Sec. 3.1.16 of the 
ODCM, and in line with Sec. 3.3, page 8 of NUREG-0133, gas-decay tank 
releases and containment purges have been determined to be 
sufficiently random so as to permit use of the long-term dispersion 
and deposition parameters for assessment of their radiological 
impact.  

3.5.6 The short term 15th percentile dispersion or deposition factor for 
use in the equation of the preceding paragraphs and the simplified F 
factor equation are as follows: 

a) Site Boundary Noble Gas: 

F15MX (380m, SSW, inhalation) = 9.67E-5 sin 3 

ANNX (380m, SSW, inhalation) = 4.85E-6 Sm-3 

F = [NTOTAL/8760] m ; in = 100 14.85E-6/9.70E-5) =-0.330 
log (8760) 

F = [NTOTAL/8760] -0.330 

b) Nearest Residence Inhalation: 

F15MX (730m, E, inhalation) = 3.OOE-5 sm-3 S 
ANMX (1526m, SSW, inhalation) = 8.96E-7sm 

F = [NTOTAL/.97601 m;m = loci(8. 96E-7/3 ,OOE-5) = -0.387 
log (8760) 

F = [NTOTAL/8760 -0 38 7
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C) Nearest Residence Deposition: 

F15MX (730m, E, Dep.) =2.61E-7 m-' 
ANMX (1280m, S, Dep.) =6.14E-9 m-' 

F = [NTOTAL/8760] m; mn log (6. 14E-9/t2. 61E-7) =-0.413 

log (8760) 

F = [NTOTAL/8760 0 4 13 

d) 5 Mile Inhalation: 

F15MX (5 ini, Down Valley Sectors, inhal.) = 6.19E-6 sin3 
ANMX (5 ini, Down Valley Sectors, inhal.) = 7.22E-7 SM-3 

F = [NTOTAL/8760]m; mn = loa(7.22E-7/6.19E-6) =-0.247 
log (8760) 

F = [NTOTAL/8760y 0 24 7 

e) 5 Mile Deposition: 

F15MX (5 ini, Down Valley Sectors, Dep) = 9.50E-9 M-2 

ANMX (5 mi, Down Valley Sectors, Dep) = 1.35E-9 in
2 

F =[NTOTAL/8760f'; mn = logr(l.35E-9/9.50E-9) = -0.215 
log (8760) 

F = (NTOTAL/8760y 0 2 1 5 

3.6 Justification for and Use of Finite Cloud Assumption for Assessing Site Boundary 
Dose 

Two models are currently available for the computation of doses from external 
gamma radiation: 

a) The semi-infinite cloud model, which is conservatively applicable only for 
ground-level releases assumes ground level airborne concentrations are the 
same throughout a cloud that is large in extent relative to the photon 
path lengths in air.  

b) The finite-cloud model, which takes into consideration the actual plume 
dimensions and the elevation above the receptor.
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The semi-infinite cloud model (which is normally used in a variety of applications because of its simplicity) has two drawbacks: 

It could be overly conservative for receptors close to the release point (particularly for ground-level releases under stable conditions with limited plume dispersion) due to the basis that the high concentration at 
the receptor is assumed to exist everywhere, and 

It is not suitable for elevated releases since gamma radiation emanating 
from the radioactive cloud could still reach a receptor on the ground even though the plume is still aloft (i.e., even though the concentration at 
ground level is equal to zero).  

For practical applications, it is possible to define isotope-dependent 
finite-cloud correction factors to express the difference in external radiation exposures between a finite cloud (which may be either at ground level or elevated) and a serr'- finite cloud. Physically speaking, when such a correction factor is applied to the calculated ground-level concentration resulting from a given plume, it will define the equivalent concentration in a semi-infinite 
cloud which would yield the same external exposure as the finite cloud. Such a correction factor is a function of both the airborne radionuclide energy and of plume dispersion under the prevailing conditions. At distant receptors, where the plume dimensions reach limiting conditions, such correction factors 
reduce to unity.  

The AEOLUS-3 code (which was used for the determination of the annual average dispersion and deposition parameters listed above), also has the capability of providing a basis for computation of isotope-specific finite-cloud correction factors based on the models in "Meteorology and Atomic Energy" (Ref. 20, Sec. 7.5.2) . The code was used (along with the mixed-mode release option and the 10-year hourly meteorological data base) for the determination of the correction factors as would be applicable at the 1P3 site boundary.  

Note that the correction factors can be viewed as adjustment factors to the dose conversion factors in Regula'tory Guide 1.109 (Ref. 3) for immersion in semi-infinite clouds. The nuclide specific correction factors and adjusted dose 
factors are presented in Tables 3.4 and 3.6 for the 1P3 site boundary.  

For the monitor tank pathway (ground release concentration XIQ) , use of the finite cloud corrected data *presented in tables 3-4 and 3-6 will provide a conservative result. The conservativism is due to the indicated correction factors for the mixed mode case yielding larger correction factors per nuclide.  However, in the event that a ground level specific finite cloud correction 
factor is desired (which will yield lower calculated doses) the Xe-133 gamma X/Q value may be used as described in Reference 21.
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Table 3-la 

ADULT INHALATION DOSE FACTORS

Page 1 of 2(mrem per pCi inhaled)

BONE LIVER TOT BODYIsotope 

H-3 
Be-7 
Na-24 
P- 32 
Cr-51 
Mn -54 
Mn -56 
Fe-S55 
Fe-S 9 
Co-5 8 
Co-60 
Ni -63 
Ni-65 
Cu-64 
Zn-65 
Zn-69 
Br-83 
Br-84 
Br-S S 
Rb- 86 
Rb-88 
Rb- 89 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
Y- 90 
Y- 91ir 
Y-91 
Y-92 
Y-93 
Zr-95 
Zr-97 
Nb -95 
Mo-99 
Tc -9 9m 
Tc-101 
Ru -103 
Ru-lOS 
Ru -106 
Ag-il0m 
Sb- 122 
Sb- 124 
Sb- 12 5

0 . OOE+OC 
0. 00E+0O 
1. 28E-06 
1. 65E-04 
0. OOE+O0 
0. OOE+OO 
0. OOE+0O 
3. 07E-06 
1 . 47E-06 
0. OOE+00 
0. OOE+00 
5 . 40E-05 
1. 92E-10 
0 . OOE+00 
4 . 05E-06 
4 . 23E-12 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
3 .80E-05 
1. 24E-02 
7 . 74E-09 
8. 43E-10 
2 .61E-07 

3 .26E-11 
S . 78E-05 
1. 29E-09 
1 . 18E-08 
1. 34E-05 
1. 21E-08 
1. 76E-06 
0 . OOE+00 
1. 29E-13 
5. 22E-15 
1. 91E-07 
9. 88E-11 
8 . 64E-06 
1 .35E-06 
0 . OOE+00 
3 . 90E-06 
6 . 67E-06

*1. 58E-07 
0 . OOE+00 
1 .28E-06 
9. 64E-06 
0. OOE+00 
4 . 95E-06 
1 . 55E-10 
2 . 12E-06 
3. 47E-06 
1 .98E-07 

1. 44E-06 
3 .93E-06 

2 . 62E-11 
1. 83E-10 
1 . 29E-05 
8. 14E-12 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1 . 69E-05 
4. 84E-08 
3. 20E-08 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
4. 30E-06 
2 . 45E-09 
9 .77E-07 

1. 51E-08 
3. 64E-13 
7 . 52E-15 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
1 .25E-06 

0. OOE+00 
7 . 36E-08 
7 . 44E-08

THYROID KIDNEY

1. 58E-07 
0 . OOE+00 
1. 28E-06 
6 . 26E-06 
1 .25E-08 

7. 87E-07 
2. 29E-11 
4. 93E-07 
1 . 32E-06 
2 . 59E-07 
1. 85E-06 
1 . 81E-06 
1. 14E-11 
7. 69E-11 
S. 82E-06 
5. 6.5E-13 
3 . 01E-08 
3 . 91E-08 
1 . 60E-09 
7. 37E-06 
2. 41E-08 
2 . 12E-08 
1 . 09E-06 
7 .62E-04 
3 .13E-10 
3 . 64E-11 
7 .01E-09 
1. 27E-12 
1 . 55E-06 
3 .77E-11 
3. 26E-10 
2 .91E-06 
1. 13E-09 
5. 26E-07 
2 . 87E-09 
4 . 63E-12 
7 . 38E-14 
8 .23E-08 

3. 89E-11 
1 . 09E-06 
7 . 43E-07 
0 . OOE+00 
1. 55E-06 
1 . 58E-06

1. 58E-07 
0. OOE+00 
1 . 28E-06 
0. OOE+00 
7. 44E-09 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 .OOE+00 

0 .OOE+00 

0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
9 .44E-09 

6. 75E-09

LUNG GILLI

1. 58E-07 
0. OOE+00 
1. 28E-06 
0. OOE+00 
2 . 85E-09 
1 . 23E-06 
1 . 63E-10 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
5. 78E-10 
8 . 62E-06 
S. 27E-12 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+0O 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
6 . 77E-06 
3 .71E-09 
9 . 67E-07 
3 . 64E-08 
5. 52E-12 
1. 35E-13 
7 . 29E-07 
1. 27E-10 
1 . 67E-05 
2 . 46E-06 
0. OOE+00 
0. OOE+00 
0. OOE+00

1. 58E-07 
0 .OOE+00 

1. 28E-06 
0. OOEs00 
1. 80E-06 
1. 75E-04 
1. 18E-06 
9 . 01E-06 
1. 27E-04 
1. 16E-04 
7 . 46E-04 
2 . 23E-05 
7 . OOE-07 
8 . 48E-07 
1.08SE-04 
1. 15E-07 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
1. 75E-04 
1. 20E-03 
4. 56E-06 
2 . 06E-06 
2 . 12E-05 
2. 40E-07 
2 . 13E-04 
1 . 96E-06 
6 . 06E-06 
2 . 21E-04 
9 . 84E-06 
6. 31E-05 
1. 14E-05 
9 . 55E-08 
4. 99E-08 
6 .31E-05 
1. 37E-06 
1. 17E-03 
S. 79E-04 
0 . OOE+00 
3 .lOE-04 
2 .18E-04

3-28

1. 58E-07 
0. OOE+00 
1. 28E-06 
1. 08E-05 
4. 15E-07 
9 . 67E-06 
2 . 53E-06 
7. 54E-07 
2. '35E-05 
1. 33E-05 
3. 56E-05 
1. 67E-06 
1. 54E-06 
6 . 12E-06 
6. 68E-06 
2 . 04E-09 
2 . 90E-08 
2 . 05E-13 
0. OOE+00 
2 . 08E-06 
4 . 18E-19 
1. 16E-21 
4. 37E-05 
9 . 02E-05 
2 . 39E-05 
S. 38E-06 
6 . 32E-05 
1. 66E-10 
4. 81E-05 
9 . 19E-06 
5 . 27E-05 
1 . 88E-05 
6. 54E-05 
1. 30E-05 
3 . lOE-OS 
S. 20E-07 
1. 36E-21 
1.38SE-OS 
6. 02E-06 
1. 14E-04 
3 .78E-05 
0 . OOE+00 
5 . 08E-05 
1. 26E-05
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Table 3-la 

ADULT INHALATION DOSE FACTORS

Page 2 of 2
(mrem per pCi inhaled)

BONE LIVER TOT BODY THYROID KIDNEYIsotope 

Te-125m 
Te-127rn 
Te- 127 
Te-129m 
Te -129 
Te-13lin 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs-134 
Cs- 13 6 
Cs- 137 
Cs- 13 8 
Ba- 13 9 
Ba- 140 
Ba-141 
Ba- 142 
La-140 
La- 142 
Ce-141 
Ce- 143 
Ce- 14 4 
Pr-143 
Pr- 144 
Nd- 147 
W- 187 
Np- 239 
K-40 
Co-57 
Sr-85 
Y- 88 
Nb- 94 
Nb- 97 
Cd- 109 
Sn- 113 
Ba-133 
Te-134 
Ce-139 
Hg-203

4. 27E-07 
1. 58E-06 
1. 75E-10 
1 . 22E-06 
6. 22E-12 
8. 74E-09 
1. 39E-12 
3. 25E-08 
5 .72E-07 

3 . 15E-06 
1 . 45E-07 
1. 08E-06 
8 . 05E-08 
3. 35E-07 
4 . 66E-05 
4. 88E-06 
5. 98E-05 
4. 14E-08 
1. 17E-10 
4. 88E-06 
1. 25E-11 
3. 29E-12 
4. 30E-08 
8. 54E-11 
2 . 49E-06 
2 .33E-08 
4 .29E-04 
1 . 17E-06 
3.76E-12 

6 . 59E-07 
1. 06E-09 
2 . 87E-08 
0. OOE+00 
0. OOE+00 
4 . OOE-06 
0. OOE+00 
0 . OOE+00 
2. 78E-11 
0. OOE+00 
8 .20E-06 

9. 50E-06 
3. 84E-12 
0. OOE+00 
0. OOE+00

1. 98E-07 
7 .21E-07 

8. 03E-11 
5 . 84E-07 
2 . 99E-12 
5 . 45E-09 
7 . 44E-13 
2 . 69E-08 
1. 68E-06 
4. 47E-06 
4. 07E-07 
1. 85E-06 
2 . 16E-07 
8 . 73E-07 
1. 06E-04 
1 . 83E-05 
7 .76E-05 

7 . 76E-08 
8. 32E-14 
6. 13E-09 
9. 41E-15 
3. 38E-15 
2 . 17E-08 
3 .88E-11 
1 . 69E-06 
1. 72E-08 
1. 79E-04 
4.- 69E-07 
1. 56E-12 
7 . 62E-07 
8 . 85E-10 
2 . 82E-09 
0 . OOE+00 
8. 65E-08 
0. OOE+00 
0. OOE+00 
0. OOE+00 
7 . 03E-12 
4. 90E-05 
2 . 70E-07 
4. 2OE- 07 
3 .22E-12 

0 . OOE+00 
0. OOE+00

5. 84E-08 
1. 96E-07 
3 . 87E-11 
1. 98E-07 
1. 55E-12 
3 . 63E-09 
4. 49E-13 
2 . 02E-08 
6 . 60E-07 
2 . 56E-06 
1. 45E-07 
5 . 65E-07 
7. 69E-08 
3 .21E-07 

9 . lOE-05 
1. 38E-05 
5. 35E-O5 
4 . 05E-08 
3. 42E-12 
3 .21E-07 
4. 20E-13 
2 . 07E-13 
5. 73E-09 
9. 65E-12 
1. 91E-07 
1. 91E-09 
2 .30E-05 
5. 80E-08 
1. 91E-13 
4. 56E-08 
3 . lOE-10 
1. 55E-09 
0. OOE+00 
8 . 39E-08 
9. 70E-05 
0. OOE+00 
0. OOE+00 
2 . 56E-12 
1 . 60E-06 
5 . 60E-07 
2 .50E-06 

1. 57E-12 
0,. OOE+00 
0. OOE+00

1. 31E-07 
4. 11E-07 
1. 32E-10 
4. 3OE- 07 
4 . 87E-12 
6. 88E-09 
1. 17E-12 
2. 3!E-08 
1. 42E-04 
1. 49E-03 
1. 43E-05 
2 . 69E-04 
3. 73E-06 
5. 60E--05 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1. 70E-07 
0. OOE+00 
3. 44E-12 
0. OOE+00 
0. OOE+00

LUNG GILLI

1 . 55E-06 
5 . 72E-06 
6. 37E-10 
4 . 57E-06 
2. 34E-11 
3 .86E-08 
5. 46E-12 
1. 82E-07 
2 . 61E-06 
7. 66E-06 
6 . 48E-07 
3 .23E-06 

3. 44E-07 
1. 39E-06 
3 . 59E-05 
1. 07E-05 
2 . 78E-05 
6 . OOE-08 
7. 78E-14 
2 . 09E-09 
8 . 75SE-15 
2 . 86E-15 
0 . OOE+00 
0. OOE+00 
7 .83E-07 
7 . 60E-09 
1 . 06E-04 
2 . 70E-07 
8. 81E-13 
4 . 45E-07 
0 . OOE+00 
8. 75E-09 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
8. 18E-12 
4 .70E-05 

0 . 00E+00 
2 . lOE-09 
2. 18E-11 
0. OOE+00 
0. OOE+00

3 . 92E-05 
1 . 20E-04 
8 . 14E-07 
1. 45E-04 
2. 42E-07 
1. 82E-05 
1 .74E-07 

3 . 60E-05 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
1. 22E-05 
1. 50E-06 
9 . 40E-06 
6. 07E-09 
4. 70E-07 
1. 59E-04 
2. 42E-07 
1 . 49E-07 
1. 70E-05 
7. 91E-07 
4 . 52E-05 
9 . 97E-06 
9 . 72E-04 
3 . 51E-05 
1 . 27E-07 
2 . 76E-05 
3. 63E-06 
4. 70E-06 
0. OOE+00 
4. 62E-05 
6. OOE-05 
0 . OOE+00 
0 . OOE+00 
3 . OOE-07 
9 . lOE-05 
1. 20E-04 
1. 90E-04 
4. 34E-07 
0 . OOE+00 
0. OOE+00

3-29

8. 83E-06 
1 . 87E-05 
7 . 17E-06 
4. 79E-05 
1. 96E-08 
6 .95E-05 

2. 30E-09 
6. 37E-05 
9. 61E-07 
7 . 85E-07 
5. 08E-08 
1 . l1E-0 6 
1. 26E-10 
6 . 56E-07 
1. 30E-06 
1 . 46E-06 
1. 05E-06 
2 . 33E-13 
1. 12E-07 
2 . 73E-05 
1. 45E-17 
1. 96E-26 
5. 73E-05 
2 . 64E-07 
1. 50E-05 
2 . 83E-05 
1. 02E-04 
2 . 50E-05 
2 . 69E-18 
2 . 16E-05 
1. 94E-05 
1. 49E-05 
0 . OOE+00 
3 . 93E-06 
7 . 60E-06 
0. OOE+00 
0. OOE+00 
3 .02E-08 

8 .20E-06 

1. 50E-06 
1. OOE-05 
2 . 97E-11 
0. OOE+00 
0. OOE+00
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Table 3-lb 

TEEN INHALATION DOSE FACTORS

Page 1 of 2
(rnrem per pCi inhaled)

BONE LIVER TOT BODY THYROID KIDNEYIsotope 

H-3 
Be -7 
Na-24 
P-32 
Cr-51 
Mn -54 
Mn- 56 
F--S55 
Fe- 59 
Co-58 
Co-60 
Ni-63 
Ni -65 
Cu-64 
Zn-65 
Zn-69 
Br-83 
Br-84 
Br-85 
Rb-86 
Rb- 88 
Rb- 89 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
Y- 90 
Y-91rn 
Y-91 
Y- 92 
Y-93 
Zr-95 
Zr-97 
Nb- 95 
Mo-99 
Tc-99m 
Tc -101 
Ru -103 
Ru-lOS 
Ru -106 
Ag-110m 
Sb- 122 
Sb-124 
Sb-125

0. OOE+00 
0 . OOE+00 
1. 72E-06 
2 .36E-04 

0. OOE+00 
0. OOE+00 
0. OOE+00 
4. 18E-06 
1. 99E-06 
0. OOE+00 
0. OOE+00 
7. 25E-05 
2 . 73E-10 
0 . OOE+00 
4. 82E-06 
6 . 04E-12 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
5 . 43E-05 
1. 35E-02 
1. lOE-08 
1. 19E-09 
3 .73E-07 

4. 63E-11 
8. 26E-05 
1. 84E-09 
1 . 69E-08 
1 . 82E-05 
1. 72E-08 
2 .32E-66 
0. OOE+00 
1. 73E-13 
7. 40E-15 
2 . 63E-07 
1. 40E-10 
1 .23E-05 

1 .73E-06 

0 . OOE+00 
5. 38E-06 
9. 23E-06

1. 59E-07 
0 . OOE+00 
1 . 72E-06 
1. 37E-05 
0. OOE+00 
6. 39E-06 
2 . 12E-10 
2 . 98E-06 
4. 62E-n6 
2 . 59E-07 
1. 89E-06 
5 . 43E-06 
3. 66E-11 
2 . 54E-10 
1 . 67E-05 
1. 15E-11 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
2 .38E-05 
6 . 82E-08 
4. 40E-08 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
o0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
5 . 73E-06 
3 . 40E-09 
1. 29E-06 
2 . 11E-08 
4 . 83E-13 
1.05SE-14 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1 . 64E-06 
0 . OOE+00 
9 . 92E-08 
1. OIE-07

1 . 59E-07 
0. OOE+00 
1. 72E-06 
8 .95E706 
1. 69E-08 
1 . 05E-06 
3 . 15E-11 
6 . 93E-07 
1 . 79E-06 
3 .47E-07 

2 . 48E-06 
2. 47E-06 
1. 59E-11 
1. 06E-10 
7 . 80E-06 
8 . 07E-13 
4 .30E-08 
5 . 41E-08 
2 .29E-09 
1. 05E-05 
3. 40E-08 
2 .91E-08 
1. 56E-06 
8 .35E-04 
4 .39E-10 
5. 08E-11 
1. OOE-08 
1. 77E-12 
2. 21E-06 
5. 36E-11 
4 . 65E-10 
3 . 94E-06 
1 . 57E-09 
7 . 08E-07 
4. 03E-09 
6 . 24E-12 
1. 03E-13 
1. 12E-07 
5. 42E-11 
1. 55E-06 
9. 99E-07 
0. OOE+00 
2 . lOE-06 
2 .15SE-06

1 . 59E-07 
0 . OOE+00 
1 . 72E-06 
0. OOE+00 
9 . 37E-09 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 .OOE+00 

0 .OOE+00 

0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 .OOE+00 

0. OOE+00 
0. OOE+00 
0 . OOE+00 
1. 22E-08 
8. 80E-09

LUNG GILLI

1. 59E-07 
0. OOE+00 
1. 72E-06 
0. OOE+00 
3 . 84E-09 
1 . 59E-06 
2 . 24E-10 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. 06E+00 
0. OOE+00 
0. OOE+00 
8.OlE-b 
I. 08E-05 
7 . 53E-12 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
8 . 42E-06 
5 .15E-09 
1. 25E-06 
S. 14E-08 
7 . 20E-12 
1. 90E-13 
9. 29E-07 
1. 76E-10 
2 . 38E-05 
3 . 13E-06 
0. OOE+00 
0. OOE+00 
0. OOE+00

1. 59E-07 
0. OOE+00 
1. 72E-06 
0. OOE+00 
2 . 62E-06 
2 .48E-04 

1. 90E-06 
1. 55E-05 
1. 91E-04 
1. 68E-04 
1 . 09E-03 
3 . 84E-05 
1. 17E-06 
1. 39E-06 
1 . 55E-04 
1 . 98E-07 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
3. 02E-04 
2 . 06E-03 
7 . 59E-06 
3 .43E-06 

3 . 66E-05 
4 . OOE-07 
3 . 67E-04 
3 .35E-06 
1. 04E-05 
3 .36E-04 
1. 62E-05 
9 .39E-05 
1. 92E-05 
1. 44E-07 
8 .34E-08 
9 .79E-05 

2 . 27E-06 
2 . 01E-03 
8. 44E-04 
0. OOE+00 
4. 81E-04 
3 . 42E-04

3-30

1. 59E-07 
0 . OOE+00 
1 .72E-06 

1. 16E-05 
3 .75E-07 
8. 35E-06 
7 . 18E-06 
7. 99E-07 
2 .23E-05 

1. 19E-05 
3 .24E-05 

1. 77E-06 
4 . 59E-06 
7 .68E-06 
5 . 83E-06 
3 . 56E-08 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
2 .21E-06 
3 . 65E-15 
4. 22E-17 
4 . 64E-05 
9 . 56E-05 
3 .24E-05 

1 . 49E-05 
6. 99E-05 
3 .77E-09 

5 . 11E-05 
2 . 06E-05 
7 . 24E-05 
1. 86E-05 
7 . 88E-05 
1. 21E-05 
3 .36E-05 
7 . 66E-07 
1. 09E-16 
1 . 36E-05 
1. 13E-05 
1 .20E-04 

3 .41E-05 

0. OOE+00 
4 .98E-05 

1 .24E-05
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Table 3-lb 

TEEN INHALATION DOSE FACTORS

Page 2 of 2
(inrern per pCi inhaled)

BONE LIVER TOT BODY THYROID KIDNEYIsotope 

Te- 12 Sm 
Te-127m 
Te- 127 
Te-129m 
Te-129 
Te-131m 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs-134 
Cs- 13 6 
Cs- 13 7 
Cs- 13 8 
Ba- 13 9 
Ba- 140 
Ba-141 
Ba- 142 
La- 140 
La- 142 
-Ce-141 
Ce- 143 
Ce-144 
Pr- 143 
Pr- 144 
Nd- 147 
W-187 
Np- 239 
K- 40 
Co-57 
Sr-85 
Y-88 
Nb- 94 
Nb-97 
Cd-i 09 
Sn- 113 
Ba- 13 3 
Te-134 
Ce- 13 9 
Hg- 203

6. lOE-07 
2 . 25E-06 
2 . 51E-10 
1. 74E-06 
8. 87E-12 
1. 23E-08 
1. 97E-12 
4 . 50E-08 
7 . 80E-07 
4. 43E-06 
1. 99E-07 
1 . 52E-06 
1. 11E-07 
4. 62E-07 
6. 28E-05 
6 . 44E-06 
8 .38E-05 
5 . 82E-08 
1. 67E-10 
6. 84E-06 
1. 78E-11 
4 .62E-12 

5. 99E-08 
1 . 20E-10 
3. 55E-06 
3 . 32E-08 
6. 11E-04 
1. 67E-06 
5. 37E-12 
9 . 83E-07 
1 . 50E-09 
4 . 23E-08 
0. OOE+00 
0. OOE+00 
5 . OOE-06 
0 . OOE+00 
0 . OOE+00 
3. 93E-11 
0 . OOE+00 
1 .50E-05 
4 . 70E-05 
5. 3 1E- 12 
0. OOE+00 
0 . OOE+00

2 . 80E-07 
1 . 02E-06 
1 . 14E-10 
8. 23E-07 
4 .22E-12 

7 . 51E-09 
1. 04E-12 
3 .63E-08 

2 . 24E-06 
6. 14E-06 
S. 47E-07 
2 . 56E-06 
2 . 90E-07 
1. 18E-06 
1 . 41E-04 
2 . 42E-05 
1. 06E-04 
1. 07E-07 
1 . 18E-13 
8 .38E-09 
1. 32E-14 
4. 63E-15 
2 .95E-08 
5. 31E-11 
2 .37E-06 
2 . 42E-08 
2. 53E-04 
6 . 64E-07 
2 .20E-12 
1 . 07E-06 
1 . 22E-09 
3 . 99E-09 
0 . OOE+00 
1. 18E-07 
0. OOE+00 
0. OOE+00 
0. OOE+00 
9. 72E-12 
1 . OOE-04 
4 .70E-07 

8 . OOE-07 
4 .35E-12 
0. OOE+00 
0. OOE+00

8 .34E-08 
2 . 73E-07 
5. 52E-11 
2 . 81E-07 
2.20E-12 
5 . 03E-09 
6 .30E-13 
2 . 74E-08 
8 . 96E-07 
3 .30E-06 
1. 97E-07 
7. 78E-07 
1. 05E-07 
4.36E-07 
6. 86E-05 
1. 71E-05 
3 . 89E-05 
5. 58E-08 
4. 87E-12 
4. 40E-07 
5 .93E-13 

2. 84E-13 
7. 82E-09 
1. 32E-11 
2 . 71E-07 
2 . 70E-09 
3. 28E-05 
8. 28F-08 
2 . 72E-13 
6 . 41E-0 8 
4. 29E-10 
2 . 21E-09 
0 . OOE+00 
1. 15E-07 
1. 30E-06 
0. OOE+00 
0 . OOE+00 
3 . 55E-12 
3 .40E-06 

9. 70E-07 
3 .30E-06 

3 .64E-12 

0. OOE+00 
0. OOE+00

1 . 75E-07 
5. 48E-07 
1 .77E-10 

5. 72E-07 
6. 48E-12 
9 . 06E-09 
1. 55E-12 
3 . 07E-08 
1 . 86E-04 
1. 83E-03 
1 . 89E-05 
3 . 65E-04 
4. 94E-06 
7 . 76E-05 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
2 . 90E-07 
0. OOE+00 
4. 46E-12 
0 . OOE+00 
0 . OOE+00

LUNG GILLI

0 . OOE+00 
8. 17E-06 
9.10E-10 
6. 49E-06 
3 .32E-11 
S . 49E-08 
7 . 72E-12 
2. 44E-07 
3. 44E-06 
1. 05SE-O5 
8. 65E-07 
4 . 49E-06 
4. 58E-07 
1. 86E-06 
4. 69E-05 
1. 38E-05 
3 .80E-05 
8. 28E-08 
1 . 11E-13 
2 . 85E-09 
1. 23E-14 
3. 92E-15 
0 . OOE+00 
0. OOE+00 
1. 11E-06 
1. 08E-08 
1. 51E-04 
3 . 86E-07 
1. 26E-12 
6. 28E-07 
0. OOE+00 
1. 25E-08 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
1. 14E-11 
6 . 70E-05 
0 . OOE+00 
2 . 80E -09 
2. 91E-11 
0. OOE+00 
0 . OOE+00

6 .70E-05 

2 . 07E-04 
1. 40E-06 
2 . 47E-04 
4. 12E-07 
2 . 97E-05 
2 . 92E-07 
5 . 61E-05 
0. OOE+00 
0. OOE+00 
0. OOE+O0 
0. OOE+00 
O0. OOE+OO 
0 . OOE+00 
1. 83E-05 
2 . 22E-06 
1 . 51E-05 
9 . 84E-09 
8 . 08E-07 
2 . 54E-04 
4 . 11E-07 
2 .39E-07 
2 . 68E-05 
1. 27E-06 
7 . 67E-05 
1. 63E-05 
1. 67E-03 
6 . 04E-05 
2 . 19E-07 
4 . 65E-05 
5 . 92E-06 
8 . 11E-06 
0. OOE+00 
7 .'33E-05 
8. 80E-05 
0 . OOE+00 
0 . OOE+00 
4 . 91E-07 
1 . 60E-04 
2 . OOE-04 
2 . 90E-04 
6 . 75E-07 
0 . OOE+00 
O0. OOE+0O

3-31

9 .38E-06 
1. 99E-05 
1. 0lE-O5 
5 . 06E-05 
2 . 02E-07 
7 . 76E-05 
1. 89E-09 
5. 79E-05 
1 . 14E-06 
8. 11E-07 
1 . 59E-07 
1 .29E-06 

2 . 55E-09 
8. 69E-07 
1 . 22E-06 
1. 36E-06 
1 . 06E-06' 
3 .38E-11 

8 . 06E-07 
2 . 86E-05 
9 .33E-14 
5 . 99E-20 
6 . 09E-05 
1. 50E-06 
1. 58E-05 
3 . 19E-05 
1. 08E-04 
2 . 67E-05 
2 . 94E-14 
2 . 28E-05 
2 . 21E-05 
1. 65E-05 
0 . OOE+00 
3 . 93E-06 
6. 90E-06 
0. OOE+00 
0 . OOE+O0 
2. 71E-07 
8 . 60E-06 
1 . 50E-06 
9 .70E-06 

1 . 37E-09 
0 . OOE+O0 
0. OOE+00
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Table 3-1c 

CHILD INHALATION DOSE FACTORS 

(mrem per pCi inhaled)
Page 1 of 2

BONE LIVER TOT BODY THYROID KIDNEY

H- 3 
Be-7 
Na-24 
P-32 
Cr-51 
Mn-54 
Mn- 56 
Fe-55 
Fe-59 
Co -58 
Co-60 
Ni -63 
Ni-65 
Cu-64 
Zn-65 
Zn-69 
Br-83 
Br-84 
Br-85 
Rb-86 
Rb- 88 
Rb- 89 
Sr-89 
Sr-90 
Sr- 91 
Sr-92 
Y- 90 
Y- 91M 
Y-91 
Y- 92 
Y-93 
Zr-95 
Zr-97 
Nb- 95 
Mo-99 
Tc-99m 
Tc-101 
Ru -103 
Ru-1OS 
Ru -106 
Ag-11rn 
Sb- 12 2 
Sb- 12 4 
Sb- 12 5

0. OOE+OO 
0. OOE+00 
4. 35E-06 
7 . 04E-04 
0. OOE+00 
0. 00E+O0 
0. OOE+00 
1. 28E-05 
5 . 59E-06 
0. OOE+00 
0 . OOE+00 
2 . 22E-04 
8 . 08E-10 
0 . OOE+00 
1. 15E-05 
1. 81E-11 
0 . OOE±00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
1. 62E-04 
2 . 73E-02 
3. 28E-08 
3 . 54E-09 
1. 11E-06 
1. 37E-10 
2 . 47E-04 
5. 50E-09 
5. 04E-08 
5. 13E-05 
5. 07E-08 
6 .35E-06 
0. OOE+00 
4. 81E-13 
2. 19E-14 
7 .55E-07 
4. 13E-10 
3 . 68E-05 
4 . 56E-06 
0 . OOE+00 
1. 55E-05 
2 . 66E-05

3 . 04E-07 
0. OOE-00 
4 .35E-06 
3 . 09E-05 
0. OOE+00 
1. 16E-05 
4. 48E-10 
6 . 80E-06 
9 . 04E-06 
4. 79E-07 
3 .55E-06 

1.25E-05 
7. 99E-11 
5 .39E-10 
3. 06E-05 
2. 61E-11 
0. 005+00 
0 . 005+00 
0 . OOE+00 
5 .36E-05 
1. 52E-07 
9.. 33E-08 
0 . 005+00 
0 . 005±00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. 005+00 
1. 13E-05 
7 . 34E-09 
2 . 48E-06 
4 . 66E-08 
9 . 41E-13 
2. 30E-14 
0 . OOE+00 
0 . OOE±00 
0 . OOE+00 
3 .08E-06 

0 . OOE±00 
2 . OOE-07 
2 .05E-07

3 .04E-07 

0. 005+00 
4. 35E-06 
2 . 67E-05 
4. 17E-08 
2 . 57E-06 
8 .43E-11 

2 . lOE-06 
4. 51E-06 
8 . 55E-07 
6. 12E-06 
7 . 56E-06 
4. 44E-11 
2 . 90E-10 
1. 90E-05 
2 .41E-12 
1 .28E-07 
1. 48E-07 
6 . 84E-09 
3. 09E-05 
9. 90E-08 
7 . 83E-08 
4. 66E-06 
1. 74E-03 
1 . 24E-09 
1 . 42E-10 
2 . 99E-08 
4 .98E-12 
6. 59E-n4 
1. 57E-10 
1 .38E-09 
1.- OOE-05 
4 .32E-09 
1.77E-06 
1. 15E-08 
1. 56E-11 
2. 91E-13 
2 . 90E-07 
1. 50E-10 
4. 57E-06 
2 . 47E-06 
0 . OOE±00 
5. 41E-06 
5 . 59E-06

3 . 04E-07 
0 . 005+00 
4. 35E-06 
0. 005+00 
2 .31E-08 
0 . 005+00 
0. OOE±00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. 005+00 
0 . OOE+00 
0. OOE±00 
0. 005+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. 005+00 
0 . OOE+00 
0 . OOE+00 
0 . 005±00 
0. OOE+00 
0. 005±00 
0 . OOE+00 
0 . OOE+00 
0. 005+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE±00 
0. 005±00 
0. OOE+00 
0. OOEs00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE±00 
0. OOE+00 
0 . OOE±00 
0. OOE±00 
0. OOE+00 
3 .41E-08 

2. 46E-08

LUNG GILLI

3 .04E-07 

0 . OOE±00 
4. 35E-06 
0 . OOEt00 
6. 57E-09 
2 . 71E-06 
4. 52E-10 
0. OOE±00 
o0. OOE+00 
0 . 005+00 
0. 005+00 
0. OOE+00 
0 . OOE±00 
1. 63E-09 
1 .93E-05 
1. 58E-11 
0 . 005+00 
0. OOE±00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE±00 
0. OOE+00 
0. OOE+00 
0 . OOE±00 
0 . 005+00 
0 . 005±00 
0 . OOE±00 
0 . OOE+00 
0 . OOE±00 
0 . OOE+00 
1. 61E-05 
1 . 05E-08 
2 . 33E-06 
1. 06E-07 
1. 37E-11 
3 .92E-13 
1 . 90E-06 
3 . 63E-10 
4 . 97E-05 
5 .74E-06 

0. OOE+00 
0. 005+00 
0. OOE±00

3. 04E-07 
0 . OOE±00 
4. 35E-06 
0. OOE±00 
4 . 59E-06 
4. 26E-04 
3 . 55E-06 
3 .005E-05 
3 .43E-04 

2 . 99E-04 
1 . 91E-03 
7. 43E-05 
2 .21E-06 
2 . 59E-06 
2 . 69E-04 
3 . 84E-07 
0.. OOE+00 
0 . OOE±00 
0. OOE+00 
0 . OOE±00 
0 . OOE±00 
0. 005±00 
5. 83E-04 
3 . 99E-03 
1 . 44E-05 
6 . 49E-06 
7 . 07E-05 
7 . 60E-07 
7 . lOE-04 
6 .46E-06 
2 .O1E-O5 
6. 03E-04 
3 . 06E-05 
1 . 66E-04 
3. 66E-05 
2 . 57E-07 
1. 58E-07 
1.79E-04 
4. 30E-06 
3 . 87E-03 
1 . 48E-03 
0. 005+00, 
8. 76E-04 
6. 27E-04

3-32

Isotope

3 . 04E-07 
0. OOE±00 
4 .355-06 
1. 14E-05 
2 . 93E-07 
6 . 19E-06 
3 .33E-05 
7.75E-07 
1. 91E-05 
9 . 29E-06 
2 . 60E-05 
1 .71E-06 

2 .27E-05 

9 .92E-06 
4. 41E-06 
2 . 75E-06 
0. OOE+00 
0 . OOE+O0 
0. OOE+O0 
2 . 16E-06 
4 . 66E-09 
5 . 11E-10 
4 . 52E-05 
9. 28E-05 
4 . 70E-05 
6 . 55E-05 
7 .245-05 
4 . 64E-07 
4 . 97E-05 
6. 46E-05 
1 . 05E-04 
1 . 655-05 
9 . 49E-05 
1. OOE-05 
3. 42E-05 
1. 30E-06 
4. 41E-09 
1 . 21E-05 
2 . 69E-05 
1. 16E-04 
2 . 71E-05 
0. OOE+00 
4. 43E-05 
1 . 09E-05
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Table 3-1c 

CHILD INHALATION DOSE FACTORS

Page 2 of 2
(mrem per pCi inhaled)

BONE LIVER TOT BODY THYROID KIDNEYIsotope 

Te- 12 Sm 
Te-127rn 
Te-127 
Te-129m 
Te-129 
Te-131m 
Te-131 
Te- 132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs-134 
Cs-136 
Cs -137 
Cs-138 
Ba-139 
Ba- 140 
Ba-141 
Ba -142 
La- 140 
La- 142 
Ce-141 
Ce- 143 
Ce -144 
Pr -143 
Pr-144 
Nd- 147 
W-187 
Np- 239 
K- 40 
Co-5 7 
Sr-85 
Y-88 
Nb -94 
Nb- 97 
Cd- 109 
Sn-113 
Ba -133 
Te-134 
Ce- 13 9 
H-g-203

1 . 82E-06 
6 .72E-06 

7. 49E-10 
5 . 19E-06 
2 . 64E-11 
3 . 63E-08 
5. 87E-12 
1. 30E-07 
2. 21E-06 
1. 30E-05 
5. 72E-07 
4. 48E-06 
3 . 17E-07 
1. 33E-06 
1. 76E-04 
1. 76E-05 
2. 45E-04 

I71E-07 
4. 98E-10 
2 . OOE-05 
5. 29E-11 
1. 35E-11 
1 . 74E-07 
3. 50E-10 
1. 06E-05 
9 . 89E-08 
1 . 83E-03 
4. 99E-06 
1. 61E-11 
2 . 92E-06 
4 . 41E-09 
1 .26E-07 
0 . OOE+00 
0 . OOE+00 
1. 20E-05 
0 . OOE+00 
0 . OOE+00 
1. 16E-10 
0. OOE+00 
3 . 80E-05 
1. lOE-04 
1. 53E-11 
0. OOE+00 
0. OOE+00

6 . 2-9E-07 
2 .31E-06 
2 . 57E-10 
1. 85E-06 
9. 45E-12 
1 . 60E-08 
2. 28E-12 
7. 36E-08 
4 . 43E-06 
1 . 30E-05 
1. lOE-06 
5. 49E-06 
5. 84E-07 
2 .36E-06 
2 . 74E-04 
4. 62E-05 
2 . 23E-04 
2 . 27E-07 
2 . 66E-13 
1. 75E-08 
2. 95E-14 
9 . 73E-15 
6. 08E-08 
1. l1E-10 
5. 28E-06 
5 . 37E-08 
5. 72E-04 
1 . 50E-06 
4. 99E-12 
2 .36E-06 
2 . 61E-09 
9 . 04E-09 
0 . OOE+00 
2 .44E-07 

0. OOE+00 
0. OOE+00 
0. OOE+00 
2 . 08E-11 
1. 90E-04 
8 .90E-07 
1. l0E-06 
8. 81E-12 
0. OOE+00 
0. OOE+00

2 . 47E-07 
8 . 16E-07 
1. 65E-10 
8. 22E-07 
6. 44E-12 
1. 37E-08 
1. 78E-12 
7 . 12E-08 
2 . 28E-06 
7 .37E-06 
5. 07E-07 
2 . 08E-06 
2 . 69E- 07 
1 . 12E-06 
6. 07E-05 
3 . 14E-05 
3 . 47E-05 
1 . 50E-07 
1. 45E-11 
1. 17E-06 
1. 72E-12 
7 .54E-13 
2 . 04E-08 
3. 49E-11 
7 .83E-07 
7 . 77E-09 
9 .77E-05 

2 . 47E-07 
8. lOE-13 
1. 84E-07 
1. 17E-09 
6 . 35E-09 
0 . OOE+00 
2 .88E-07 
3 .20E-06 
0 . OOE+00 
0. OOE+00 
9. 73E-12 
8 . OOE-06 
2 . 30E-06 
1 . OOE-05 
9 .40E-12 

0 . OOE+00 
0 . OOE+00

5. 2OE- 07 
1 . 64E-06 
5 .30E-10 
1. 71E-06 
1 . 93E-11 
2 . 64E-08 
4 .59E-12 
8. 58E-08 
4. 99E-04 
4 .39E-03 
5. 23E-05 
1 . 04E-03 
1. 37E-05 
2 . 14E-04 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
7 . lOE-07 
0. OOE+00 
1. 24E-11 
0. OOE+00 
0. OOE+00

LUNG GILLI

0. OOE+00 
1. 72E-05 
1 . 91E-09 
1 .36E-05 
6. 94E-11 
1 . 08E-07 
1. 59E-11 
4. 79E-07 
6 . 61E-06 
2 . 13E-05 
1. 69E-06 
9 . 13E-06 
8 . 92E-07 
3 . 62E-06 
8 . 93E-05 
2 . 58E-05 
7 . 63E-05 
1 . 68E-07 
2 . 33E-13 
5. 71E-09 
2. 56E-14 
7. 87E-15 
0 . OOE+00 
0 . OOE+00 
2 .31E-06 
2 . 26E-08 
3 . 17E-04 
8. 11E-07 
2 . 64E-12 
1 .30E-06 
0 . OOE+00 
2 . 63E-08 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
2 .31E-11 
1. 70E-04 
0 . OOE+00 
5 . 40E-09 
5. 71E-11 
0 . OOE+00 
0 . OOE+00

1 .29E-04 

4. OOE-04 
2. 71E-06 
4. 76E-04 
7 . 93E-07 
5 . 5,6E-05 
5. 55E-07 
1 . 02E-04 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOEi-00 
0. OOE+00 
3 .27E-05 

3 . 93E-06 
2. 81E-05 
1. 84E-08 
1 . 56E-06 
4 . 71E-04 
7. 89E-07 
4. 44E-07 
4. 94E-05 
2 .35E-06 
1 . 47E-04 
3 . 12E-05 
3 . 23E-03 
1. 17E-04 
4. 23E-07 
8 . 87E-05 
1. l1E-05 
1. 57E-05 
0. OOE+00 
1 . 37E-04 
1. 50E-04 
0. OOE+00 
0. OOE+00 
9 .24E-07 

3 . OOE-04 
3 .60E-04 
5 . 20E-04 
1 .23E-06 

0 . OOE+00 
0 . OOE+00

3-33

9. 13E-06 
1. 93E-05 
1. 52E-05 
4. 91E-05 
6 . 89E-06 
8. 32E-05 
3 . 60E-07 
3 . 72E-05 
1. 38E-06 
7 . 68E-07 
8 . 65E-07 
1. 48E-06 
2 . 58E-07 
1. 20E-06 
1. 04E-06 
1 . 13E-06 
9. 78E-07 
7 . 29E-08 
1. 56E-05 
2 . 75E-05 
7 . 44E-08 
7 .41E-10 

6. lQE-05 
2 . 05E-05 
1 . 53E-05 
3 .44E-05 

1 . 05E-04 
2 . 63E-05 
5. 32E-08 
2 . 22E-05 
2 . 46E-05 
1 . 73E-05 
0. OOE+00 
3 . 58E-06 
5 . 50E-06 
0. OOE+00 
0 . OOE+00 
7 . 51E-06 
8 . lOE-06 
1. 30E-06 
8. 30E-06 
4. 87E-07 
0. OOE+00 
0. OOE+00
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Table 3-id 

INFANT INHALATION DOSE FACTORS

Page 1 of 2
(mrem per pCi inhaled)

BONE LIVER TOT BODY THYROID KIDNEYIsotope 

H- 3 
Be-7 
Na -24 
P- 32 
Cr-5i 
Mn -54 
Mn- 56 
Fe-55 
Fe-59 
Co-58 
Co -60 
Ni -63 
Ni-65 
Cu-64 
Zn-65 
Zn-69 
Br-83 
Br-S 4 
Br-85 
Rb- 86 
Rb -88 
Rb -89 
Sr- 89 
Sr-90 
Sr-91 
Sr-92 
Y- 90 
Y-91im 
Y-91 
Y-92 
Y- 93 
Zr-95 
Zr-97 
Nb- 95 
Mo-99 
Tc-99m 
Tc -101 
Ru -103 
Ru-l05 
Ru -106 
Ag-ib0m 
Sb- 12 2 
Sb- 12 4 
Sb- 12 5

0. OOE+00 
0. OOE+00 
7 . 54E-06 
1 . 45E-03 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
1.* 41E-05 
9 . 69E-06 
0. OOE+00 
0. OOE+00 
2 . 42E-04 
1 . 71E-09 
0 . OOE+00 
1. 38E-05 
3. 85E-11 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
2 . 84E-04 
2 . 92E-02 
6 . 83E-08 
7 .50E-09 
2 .35E-06 
2 . 91E-10 
4 . 20E-04 
1. 17E-08 
1. 07E-07 
8 . 24E-05 
1. 07E-07 
1. 12E-05 
0. OOE+00 
9. 98E-13 
4. 65E-14 
1. 44E-06 
8. 74E-10 
6. 20E-05 
7 . 13E-06 
0. OOE+00 
2 . 71E-05 
3 .69E-05

4. 62E-07 
0. OOE+00 
7 . 54E-06 
'8. 03E-05 
0. OOE+00 
1 . 81E-05 
1. lOE-09 
8 .39E-06 
1. 68E-05 
8 .71E-07 

5. 73E-06 
1. 46E-05 
2 . 03E-10 
1 .34E-09 
4 . 47E-05 
6. 91E-11 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
1. 36E-04 
3 .98E-07 

2 . 29E-07 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
1. 99E-05 
1. 83E-08 
4. 59E-06 
1. 18E-07 
2 . 06E-12 
5. 88E-14 
.0. OOE+00 
0. OOE+00 
0. OOE+00 
5. 16E-06 
0. OOE+00 
3 . 97E-07 
3 .41E-07

4. 62E-07 
0 . OOE+00 
7 . 54E-06 
5. 53E-05 
6 .39E-08 
3 . 56E-06 
1. 58SE-l0 
2. 38E-06 
6. 77E-06 
1. 30E-06 
S8. 41E-06 
8. 29E-06 
S. 79E-11 
5 . 53E-10 
2 . 22E-05 
5. 13E-12 
2 . 72E-07 
2. 86E-07 
1. 46E-08 
6 .30E-05 
2 . 05E-07 
1. 47E-07 
S8. 15E-06 
1 . 85E-03 
2 . 47E-09 
2. 79E-10 
6 .30E-08 
9 . 90E-12 
1. 12E-05 
3. 29E-10 
2. 91E-09 
1 . 45E-05 
S . 36E-09 
2 .70E-06 

2 .31E-08 
2 . 66E-11 
5. 80E-13 
4. 85E-07 
2 . 93E-10 
7 . 77E-06 
3 . 57E-06 
0 . OOE+00 
8 . 56E-06 
7. 78E-06

4 . 62E-07 
0. OOE+00 
7 . 54E-06 
0. OOE+00 
4. 1iE-OS 
0 .OOE+00 
0. OOE+00 
0. OOE+00 
0 .OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+0O 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
7 .18SE-08 

4. 45E-08

LUNG GILLI

4. 62E-07 
0. OOE+00 
7 .54E-06 

0. OOE+00 
9 . 45E-09 
3 . 56E-06 
7.856E-10 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
2 . 84E-09 
2 . 32E-05 
2 . 87E-11 
0 . OOE+00 
0. OOE+0 
0 . OOE+00 
0 . OOE+00 
0. OOE+0 
0. OOE+00 
0. OOE+0 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
2 . 22E-05 
1. 85E-08 
3 .37E-06 
1. 89E-07 
2. 22E-11 
6. 99E-13 
3. 03E-06 
6. 42E-10 
7. 61E-05 
7 . 80E-06 
0. OOE+0O 
0. OOE+00 
0. OOE+00

4 . 62E-07 
0. OOE+00 
7. 54E-06 
0. OOE+00 
9. 17E-06 
7 . 14E-04 
8 . 95E-06 
6 .21E-05 

7. 25E-04 
5. 55E-04 
3 . 22E-03 
1- * 49E-04 
5. 80E-06 
6 . 64E-06 
4. 62E-04 
1 . 05E-06 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+0O 
1 .45E-03 

S8. 03E-03 
3 .76E-05 

1. 70E-05 
1. 92E-04 
1. 99E-06 
1 . 75E-03 
1 .75E-05 

5 .46E-05 

1 . 25E-03 
7. .88SE-O5 
3 . 42E-04 
9 . 63E-05 
5. 79E-07 
4 . 17E-07 
3 . 94E-04 
1. 12E-05 
8. 26E-03 
2 .62E-03 

0 . OOE+00 
1 . 89E-03 
1 . 17E-03

3-34

4. 62E-07 
0. OOE+00 
7 . 54E-06 
1. 15E-05 
2 . 55E-07 
5. 04E-06 
5. 12E-05 
7. 82E-07 
1 .77E-05 

7 . 95E-06 
2. .28SE-OS 
1 . 73E-06 
3. 58E-05 
1. 07E-05 
3. 67E-05 
9 . 44E-06 
0. OOE+00
0. OOE+00 
0 . OOE+00 
2 . 17E-06 
2 . 42E-07 
4. 87E-08 
4. 57E-05 
9 .36E-05 
5 . 24E-05 
1. OOE-04, 
7 . 43E-05 
1 . 68E-06 
5S. 02E-05 
9. 04E-05 
1 . 19E-04 
1 . 55E-05 
1 . OOE-04 
9 . 05E-06 
3 . 48E-05 
1. 45E-06 
6. 03E-07 
1. 15E-05 
3 . 46E-05 
1 . 17E-04 
2 . 36E-05 
0. OOE+00 
4. 22E-05 
1. 05E-05
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Table 3-id 

INFANT INHALATION DOSE FACTORS

Page 2 of 2
(mrem per pCi inhaled)

BONE LIVER TOT BODY THYROID KIDNEYI sotoape 

Te- 12 Sm 
Te-127m 
Te- 127 
Te-129m 
Te-129 
Te-131m 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs- 13 4 
Cs-136 
Cs -137 
Cs- 13 8 
Ba- 13 9 
Ba- 140 
Ba -141 
Ba- 142 
La- 140 
La- 142 
Ce- 141 
Ce- 143 
Ce- 144 
Pr- 143 
Pr- 144 
Nd- 147 
W-187 
Np -239 
K-40 
Co-57 
Sr-85 
Y-88 
Nb-94 
Nb- 97 
Cd-i 09 
Sn- 113 
Ba- 13 3 
Te-134 
Ce- 13 9 
Hg-203

3 . 40E-06 
1-.19E-05 
1. 59E-05 
1 . 01E-05 
5. 63E-11 
7 . 62E-08 
1 . 24E-11 
2 . 66E-07 
1. 54E-06 
2. 71E-05 
1. 21E-06 
9 .46E-06 

6 . 58E-07 
2 . 76E-06 
2 . 83E-04 
3 . 45E-05 
3 . 92E-04 
3. 61E-07 
1 . 06E-09 
4 . OOE-05 
1 . 12E-10 
2. 84E-11 
3 .61E-07 
7 . 36E-10 
1. 98E-05 
2 . 09E-07 
2 .28E-03 
1 . OOE-05 
3. 42E-11 
5 . 67E-06 
9. 26E-09 
2 . 65E-07 
0 . OOE+00 
0 . OOE+00 
2 . 70E-05 
0. 00E+00 
0. 00E+00 
2 . 44E-10 
0. OOE+00 
6 . OOE-05 
1. 90E-04 
3 . 18E-11 
0. OOE+00 
0 . OOE+00

1. 42E-06 
4 .93E-06 
6. 81E-10 
4 . 35E-06 
2 . 48E-11 
3. 93E-08 
5 . 87E-12 
1. 69E-07 
C-. '-'E06 

3 . 17E-05 
2 . 53E-06 
1. 37E-05 
1 .34E-06 

5 . 43E-06 
5. 02E-04 
9 . 61E-05 
4. 37E-04 
5 .58E-07 
7 . 03E-13 
4 . OOE-08 
7. 70E-14 
2. 36E-14 
1. 43E-07 
2 . 69E-10 
1. 19E-05 
1. 38E-07 
8. 65E-04 
3. 74E-Ob 
1. 32E-11 
5 . 81E-06 
6. 44E-09 
2 . 37E-08 
0 . OOE+00 
4 . 65E-07 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
5. 21E-11 
2. 60E-04 
1 . 60E-06 
1. 70E-06 
2 . 04E-11 
0. OOE+00 
0. OOE+00

4 .70E-07 

1. 48E-06 
3 . 49E-10 
1. 59E-06 
1. 34E-11 
2 . 59E-08 
3. 57E-12 
1. 26E-07 
3 . 98E-06 
1. 40E-05 
8. 99E-07 
4. OOE-06 
4. 75E-07 
1 . 98E-06 
5. 32E-05 
3 .78E-05 

3. 25E-05 
2 . 84E-07.  
3. 07E-11 
2. 07E-06 
3 . 55E-12 
1. 40E-12 
3 . 68E-08 
6. 46E-11 
1. 42E-06 
1. 58E-08 
1. 26E-04 
4 .99E-07 
1. 72E-12 
3 .57E-07 
2 . 23E-09 
1 . 34E-08 
0. OOE+00 
4. 58E-07 
5 . 40E-06 
0 . OOE+00 
0 . OOE+00 
1. 88E-11 
1. OQE-OS 
3 . 60E-06 
1. 30E-05 
1. 68E-11 
0. OOE+00 
0. OOE+00

1. 16E-06 
3 . 48E-06 
1. 32E-09 
3 .91E-06 
4. 82E-11 
6. 38E-08 
1. 13E-11 
1 . 99E-07 
1. 14E-03 
1. 06E-02 
1 .21E-04 

2 . 54E-03 
3 . 18E-05 
4. 97E-04 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
1 . 30E-06 
0. OOE+00 
2. 91E-11 
0. OOE+00 
0. OOE+00

LUNG GILLI

0. OOE+00 
2 . 68E-05 
3. 47E-09 
2 .27E-05 

1. 25E-10 
1 . 89E-07 
2. 85E-11 
7 . 39E-07 
1 . 09E-05 
3. 70E-05 
2 . 82E-06 
1. 60E-05 
1. 49E-06 
6 .05E-06 
1. 36E-04 
4. 03E-05 
1. 23E-04 
2 . 93E-07 
4 . 23E-13 
9 . 59E-09 
4. 64E-14 
1. 36E-14 
0. OOE+00 
0. OOE+00 
3 .75E-06 
4. 03E-08 
3 .84E-04 
1. 41E-06 
4. 80E-12 
2 . 25E-06 
0. OOE+00 
4 . 73E-08 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
4. 07E-11 
2 . OOE-04 
0. OOE+00 
8 . 90E-09 
9. 59E-11 
0. OOE+00 
0 . OOE+00

3 . 19E-04 
9 . 37E-04 
7 .39E-06 
1. 20E-03 
2 . 14E-06 
1. 42E-04 
1. 47E-06 
2 . 43E-04 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
5 . 69E-05 
8 . 40E-06 
5. 09E-05 
4. 67E-08 
4. 25E-06 
1. 14E-03 
2 . 12E-06 
1 . liE-0 6 
1. 20E-04 
5 . 87E-06 
3 . 69E-04 
8 .30E-05 
7 . 03E-03 
3 . 09E-04 
1 . 15E-06 
2 .30E-04 
2 . 83E-05 
4 . 25E-O5 
0. OOE+00 
2 .71E-04 
3 . OOE-04 
0 . OOE+00 
.0 . OOE+00 
2 .37E-06 
6. 20E-04 
7. 80E-04 
9. lOE-04 
2 . 93E-06 
0. OOE+00 
0. OOE+00

3-35

9 .22E-06 

1. 95E-05 
1. 74E-05 
4. 93E-05 
1. 88E-05 
8 . 51E-05 
5. 87E-06 
3 . 15E-05 
1. 42E-06 
7 . 56E-07 
1. 36E-06 
1. 54E-06 
9 . 21E-07 
1. 31E-06 
9 . 53E-07 
1 . 02E-06 
9 . 53E-07 
6. 26E-07 
3 . 64E-05 
2 .74E-05 

3 . 39E-06 
4. 95E-07 
6. 06E-05 
4. 25E-05 
1 . 54E-05 
3 . 55E-05 
1 . 06E-04 
2 . 66E-05 
3. 06E-06 
2 . 23E-05 
2 . 54E-05 
1 .78E-05 

0 . OOE+00 
3 . 47E-06 
4. 80E-06 
0. OOE+00 
0 . OOE+00 
1 . 92E-05 
8 . OOE-06 
1. 20E-06 
7 .70E-06 

2 . 53E-06 
0 . OOE+00 
0 . OOE+00



Pat IIODCM - Rev. 12

Table 3-2 

Total Body & Skin Ground Plane Dose Factors (mrem/hr per pCi/n 2) 
with Isotope half-life and Stable Element Transfer Data (Fm, cow) 

Ground Plane Dose Factors

Halflife unitIsotope 

H- 3 
Be-7 
Na -24 
P- 32 
Cr -51 
Mn- 54 
Mn- 56 
Fe- 55 
Fe-S 9 
Co-5 8 
Co -60 
Ni-63 
Ni -65 
Cu-64 
Zn-65 
Zn-69 
Br -83 
Br-84 
Br-85 
Rb-86 
Rb- 88 
Rb- 89 
Sr-89 
Sr -90 
Sr- 91 
Sr -92 
Y- 90 
Y-91im 
Y-91 
Y-92 
Y-93 
Zr-95 
Zr-97 
Nb- 95 
Mo-99 
Tc -9 9m 
Tc-101 
Ru -103 
Ru-lOS 
Ru -106 
Ag- 11 Om 
Sb- 122 
Sb- 12 4 
Sb- 12 5

Fm TotBody(DFg)

12.350 
53.300 
15. 000 
14.290 
27.704 

312 .500 
2 .578 
2.700 

44 .529 
70.800 
5 .271 

96.000 
2 .520 

12.701 
243 .900 

0.950 
2.390 
0.530 
0.050 

18.660 
0.297 
0.253 

50.500 
29.120 
9.500 
2.710 
2 .667 
0.829 

58.510 
3 .540 

10.100 
63.980 
16.900 
35.150 
2.750 
6.020 
0.237 

39.280 
4 .440 

368.200 
249 .900 

2.700 
60 .200 
2 .770

1. OOE-02 
1. OOE-04 
4. OOE-02 
2 .50E-02 

2 .20E-03 
2 . 50E-04 
2 . 50E-04 
1. 20E-03 
1. 20E-03 
1. OOE-03 
1. OOE-03 
6. 70E-03 
6. 70E-03 
1 . 40E-02 
3 .90E-02 
3 . 90E-02 
5 . OOE-02 
5 . OOE-02 
5. OOE-02 
3 . OOE-02 
3 . OOE-02 
3 . OOE-02 
8. OOE-04 
8. OOE-04 
8 . OOE-04 
8 . OOE-04 
1. OOE-05 
1 . OOE-05 
1 . OOE-05 
1 . OOE-05 
1 . OOE-05 
5. OOE-06 
5 . OOE-06 
2. 50E-03 
7 . 50E-03 
2 . 50E-02 
2 . 50E-02 
1. OOE-06 
1. OOE-06 
1. OOE-06 
5. OOE-02 
1 . 50E-03 
1 . 50E-03 
1. 50E-03

3-36

0. OOE+00 
0. OOE+00 
2 . 50E-08 
0. OOE+00 
2 . 20E-10 
5. 80E-09 
1 . lQE-08 
0. OOE+00 
8 . OOE-09 
7 . OOE-09 
1 .70E-08 

0. OOE+00 
3 .70E-09 
1. 50E-09 
4 . OOE-09 
0. OOE+00 
6. 40E-11 
1 . 20E-08 
0. OOE+00 
6 .30E-10 
3 . 50E-09 
1. 50E-08 
5 . 60E-13 
0. OOE+00 
7 . lOE-09 
9 . OOE-09 
2. 20E-12 
3 . 80E-09 
2. 40E-11 
1. 60E-09 
5. 70E-10 
5 . OOE-09 
5 . 50E-09 
5 . lOE-09 
1 . 90E-09 
9 . 60E-10 
2 .70E-09 
3 . 60E-09 
4. 50E-09 
1. 50E-09 
1. 80E-08 
0. OOE+00 
1 . 30E-08 
3 . lOE-09

Skin (DFs) 

0 . OOE+00 
0. OOE+00 
2 . 90E-08 
0. OOE+00 
2 .60E-10 
6 . 80E-09 
1.30E-08 
0. OOE+00 
9 . 40E-09 
8 . 20E-09 
2 . OOE-08 
0. OOE+00 
4. 30E-09 
1. 70E-09 
4 . 60E-09 
0. OOE+00 
9. 30E-11 
1. 40E-08 
0 . OOE+00 
7 . 20E-10 
4 . OOE-09 
1. 80E-08 
6 . 50E-13 
0. OOE+00 
8. 30E-09 
1 . OOE-08 
2 . 60E-12 
4. 40E-09 
2 .70E-11 
1 . 90E-09 
7. 80E-10 
5 . 80E-09 
6 . 40E-09 
6. OOE-09 
2. 20E-09 
1. lOE-09 
3 . OOE-09 
4. 20E-09 
5. lOE-09 
1. 80E-09 
2 . lOE-08 
0. OOE+00 
1 . 50E-08 
3 . 50E-09
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Table 3-2

Total Body & Skin Ground Plane Dose Factors (mrem/hr per pCi/n 2 ) 
with Isotope half-life and Stable Element Transfer Data (Fm, cow) 

Ground Plane Dose Factors

Halflife unitIsotope 

Te-125m 
Te-127m 
Te- 127 
Te-129m 
Te-129.  
Te-131m 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs-134 
Cs-136 
Cs-137 
Cs-138 
Ba- 13 9 
Ba-140 
Ba -141 
Ba-142 
La- 140 
La -142 
Ce-141 
Ce-143 
Ce- 144 
Pr- 143 
Pr-144 
Nd -147 
W-187 
Np -239 
K-40 
Co-57 
Sr-85 
Y-88 
Nb -94 
Nb- 97 
Cd-109 
Sn-113 
Ba-133 
Te-134 
Ce- 139 
Hg-203

Fm TotBody(DFg)

58 .000 
109 .000 

9.350 
33 .600 

1 .160 
30.000 
0 .417 
3.258 

12.360 
8 .040 

2.300 
20.800 
0. 877 
6.610 
2 .062 

13 .100 

30.000 
0. 537 
1.378 

12 .740 
0.304 
0.177 
1.678 
1. 542 

32.501 
33.000 

284.300 
13 .560 
0.288 

10.980 
23 .900 
2.360 

1. 28E+09 
270.900 
64 .840 

106 .640 

2 . 03E+04 
1.202 
1.271 

115.100 
10.740 
0.697 

137 .660 

46 .600

1. OOE-03 
1 . OOE-03 
1. OOE-03 
1 . OOE-03 
1. OOE-03 
1. OOE-03 
1. OOE-03 
1 . OOE-03 
6.- OOE-03 
6 . OOE-03 
6 . OOE-03 
6. OOE-03 
6 . OOE-03 
6. OOE-03 
1. 20E-02 
1 . 20E-02 
1 .20E-02 

1. 20E-02 
4. OOE-04 
4 . OOE-04 
4. OOE-04 
4 . OOE-04 
5 . OOE-06 
5 . OOE-06 
1 . OOE-04 
1. OOE-04 
1 . OOE-04 
5. OOE-06 
S. OOE-06 
5 . OOE-06 
5. OOE-04 
5 . OOE-06 
1. OOE-02 
1. OOE-03 
8 . OOE-04 
1 . OOE-05 
2 . 50E-03 
2 . 50E-03 
1. 20E-04 
2 . 50E-03 
4. OOE-04 
1. OOE-03 
1 . OOE-04
3 . 80E-02

3-37

3 .50E-11 
1. 10E-12 
1. OQE-li 
7. 70E-10 
7.10OE-10 
8 . 40E-09 
2 . 20E-09 
1 .70E-09 

1 . 40E-08 
2 .80E-09 
1. 70E-08 
3. 70E-09 
1 . 60E-08 
1. 20E-08 
1 . 20E-08 
1. 50E-08 
4 . 20E-09 
2 . lOE-08 
2. 40E-09 
2 . lOE-09 
4. 30E-09 
7 . 90E-09 
1 .AJE-08 
1 . 50E-08 
5 .50E-10 
2 . 20E-09 
3 .20E-10 
0. OOE+00 
2. OOE-10 
1 . OOE-09 
3 . lOE-09 
9 . 50E-10 
0. OOE+00 
9 . lE-10 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
4 . 60E-09 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
1. OOE-09 
0. OOE+00 
0. OOE+00

Skin (DFs) 

4. 80E-11 
1. 30E-12 
1. lOE-11 
9 . OOE-10 
8. 40E-10 
9 . 90E-09 
2 . 60E-06 
2 . OOE-09 
1 . 70E-08 
3 . 40E-09 
2 . OOE-08 
4. 50E-09 
1 . 90E-08 
1. 40E-08 
1 . 40E-08 
1 . 70E-08 
4. 90E-09 
2 .40E-08 

2 .70E-09 

2 . 40E-09 
4. 90E-09 
9 . OOE-09 
1. 70E-08 
1 . 80E-08 
6. 20E-10 
2 . 50E-09 
3 . 70E-10 
0. OOE+00 
2 .30E-10 
1. 20E-09 
3 . 60E-09 
1. l0E-09 
0. OOE+00 
1. OOE-09 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
5. 40E-09 
0 . OOE+00 
0 . OOEi-00 
0. OOE+00 
1 . 20E-09 
0. OOE+00 
0. OOE+00
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Table 3-3a 

ADULT INGESTION DOSE FACTORS 

(mrem per pCi ingested)

BONE LIVER TOT BODY THYROID KIDNEYIsotope 

H-3 
Be-7 
Na -24 
P- 32 
Cr-51 
Mn -54 
Mn- 56 
Fe-55 
Fe-S 9 
Co-5 8 
Co-60 
Ni-63 
Ni-65 
Cu-64 
Zn-65 
Zn-69 
Br-83 
Br-84 
Br-85 
Rb-86 
Rb -88 
Rb- 89 
Sr-89 
Sr-90 
Sr-91 
Sr- 92 
Y- 90 
Y-91m 
Y-91 
Y-92 
Y- 93 
Zr-95 
Zr-97 
Nb- 95 
Mo -99 
Tc -9 9m 
Tc -101 
Ru -103 
Ru -105 
Ru -106 
Ag- h1rn 
Sb- 122 
Sb-i 24 
Sb- 12 5

0 . 00E+00 
2. 77E-09 
1 . 70E-06 
1 . 93E-04 
0 . OOE+00 
0. OOE+00 
0. 00E+00 
2.7 7.5E-06 
4. 34E-06 
0 . OOE+00 
0. OOE+00 
1. 30E-04 
S. 28E-07 
0. OOE+00 
4 .84E-06 
1. 03E-08 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOEi-00 
0. OOE+00 
0 . OOE+00 
3. 08E-04 
7 . 58E-03 
5. 67E-06 
2 . 15E-06 
9 . 62E-09' 
9. 09E-11 
1 . 41E-07 
8 . 45E-10 
2 . 68E-09 
3 '. 04E-08 
1. 68E-09 
6 . 22E-09 
0. OOE+00 
2 .47E-10 

2 .54E-10 

1 . 85E-07 
1. 54E-08 
2 . 75E-06 
1 . 60E-07 
2 . OOE-07 
2 . 80E-06 
1 . 79E-06

1.05SE-07 
6 . 26E-09 
1. 70E-06 
1. 20E-05 
0. OOE+00 
4. 57E-06 
1. 15E-07 
1. 90E-06 
1 .02E-05 
7. 45E- , 
2 . 14E-06 
9 . 01E-06 
6 . 86E-08 
8 .33E-08 
1. 54E-05 
1. 97E-08 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
2 .11E-OS 
6 .05E-08 
4. OlE-08 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
9 .75E-09 

3 .39E-10 
3 . 46E-09 
4. 31E-06 
6. 98E-10 
3 . 66E-10 
0. OOE+00 
0. OOE+00 
0.- OOE+00 
1. 48E-07 
4 . 60E-09 
S5.30E-08 
2 . OOE-08

1 . 05E-07 
3 . lOE-09 
1. 70E-06 
7. 46E-06 
2 . 66E-09 
8 . 72E-07 
2 . 04E-08 
4. 43E-07 
3 . 91E-06 
1. 67E-06 
4. 72E-06 
4. 36E-06 
3. 13E-08 
3 . 91E-08 
6 .96E-06 
1 .37E-09 

4 . 02E-08 
S .21E-08 
2 . 14E-09 
9 . 83E-06 
3 .21E-08 
2 . 82E-08 
8 . 84E-06 
1 . 86E-03 
2 . 29E-07 
9 .30E-08 
2 .58E-10 
3. 52E-12 
3 . 77E-09 
2 . 47E-11 
7. 40E-11 
6 . 60E-09 
1 . S5SE-l0 
1. 86E-09 
8 .20E-07 

8 . 89E-09 
3 . 59E-09 
7 . 97E-08 
6. 08E-09 
3 .48E-07 

8. 79E-08 
6 . 90E-08 
1. lOE-06 
4. 26E-07

1.05SE-07 
0. OOE+00 
1. 70E-06 
0. OOE+00 
1. 59E-09 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
3 . lOE-09 
6. 80E-09 
1. 82E-09

LUNG GILLI

1 . 05E-07 
6. 58E-09 
1. 70E-06 
0. OOE+00 
S. 86E-10 
1. 36E-06 
1 . 46E-07 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
2 . lOE-07 
1 . 03EB-OS 
1. 28E-08 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
1. 53E-08 
S. 12E-10 
3 . 42E-09 
9. 76E-06 
1. 06E-08 
6. 59E-09 
7 . 06E-07 
1. 99E-07 
S. 31E-06 
2. 91E-07 
0. OOE+00 
0. OOE+00 
0. OOE+00

1. 05E-07 
0 . OOE+00 
1. 70E-06 
0 .OOt+00 
3 . 53E-09 
0 . OOE+00 
0. OOE+00 
1 . 06E-06 
2 . 85E-06 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
3 .42E-10 

1. 87E-10 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1. 20E-07 
2 . 18E-06 
1. 38E-06

3-38

1 . 05E-07 
1. 08E-06 
1 .70E-06 

2 . 17E-05 
6 . 69E-07 
1 .40E-05 

3 . 67E-06 
1. 09E-06 
3 .40E-05 
1.5SiE-OS 
4. 02E-05 
1. 88E-06 
1. 74E-06 
7 . lOE-06 
9 .70E-06 

2 . 96E-09 
S . 79E-08 
4. 09E-13 
0 . OOB+00 
4 . 16E-06 
8 .36E-19 
2 .33E-21 
4 . 94E-05 
2 . 19E-04 
2 . 70E-05 
4. 26E-05 
1 . 02E-04 
2. 67E-10 
7. 76E-05 
1. 48E-05 
8. 5OB-05 
3 . 09E-05 
1. 05E-04 
2 . lOE-05 
9 . 99E-06 
4. 13E-07 
1. lOE-21 
2 . 16E-05 
9 . 42E-06 
1. 78E-04 
6 . 04E-05 
7 . 60E-05 
7 . 95E-05 
1. 97E-05
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Table 3-3a 

ADULT INGESTION DOSE FACTORS 

(mrem per pCi ingested)

BONE LIVER TOT BODYIsotope 

Te- 12 Sm 
Te-127m 
Te- 127 
Te-129in 
Te-129 
Te-131m 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs- 134 
Cs- 13 6 
Cs- 13 7 
Cs-138 
Ba- 13 9 
Ba- 140 
Ba- 141 
Ba- 142 
La- 140 
La- 142 
Ce- 14 1 
Ce- 143 
Ce- 144 
Pr- 143 
Pr- 144 
Nd- 147 
W-187 
Np -239 
K-40 
Co-57 
Sr-85 
Y-88 
Nb -94 
Nb-97 
Cd- 109 
Sn- 113 
Ba- 13 3 
Te-134 
Ce-139 
Hg-203

2 . 68E-06 
6. 77E-06 
1 . lOE-07 
1. 15E-05 
3 . 14E-08 
1 . 73E-06 
1. 97E-08 
2 . 52E-06 
7 . 56E-07 
4. 16E-06 
2 . 03E-07 
1. 42E-06 
1. 06E-07 
4 . 43E-07 
6 . 22E-05 
6 . 51E-06 
7 . 97E-05 
5 . 52E-08 
9 . 70E-08 
2 . 03E-05 
4 . 71E-08 
2 . 13E-08 
2 . 50E-09 
1. 28E-10 
9 .36E-09 
1. 65E-09 
4. 88E-07 
9. 20E-09 
3.01lE-11 
6 . 29E-09 
1. 03E-07 
1. 19E-09 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
5. 22E-11 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
3 .24E-08 
0 . OOE+00 
0. OOE+00

9 . 71E-07 
2 . 42E-06 
3 . 95E-08 
4. 29E-06 
1. 18E-08 
8. 46E-07 
8. 23E-09 
1 . 63E-06 
2 . 23E-06 
5 .95E-06 
5 . 43E-07 
2. 47E-06 
2 . 88E-07 
1. 16E-06 
1 . 48E-04 
2 . 57E-05 
1 . 09E-04 
1 . 09E-07 
6. 91E-11 
2 . 55E-08 
3 .56E-11 
2. 19E-11 
1 . 26E-09 
5. 82E-11 
6 . 33E-09 
1 . 22E-06 
2. 04E-07 
3-. 69E-09 
1. 25E-11 
7 . 27E-09 
8 . 61E-08 
1 . 17E-10 
0 . OOE+00 
1. 75E-07 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
1. 32E-11 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
2 .12E-08 

0. OOE+00 
0. OOE+00

THYROID KIDNEY

3. 59E-07 
8 . 25E-07 
2 .38E-08 
1. 82E-06 
7 . 65E-09 
7 .05E-07 

6 . 22E-09 
1 . 53E-06 
8. 80E-07 
3. 41E-06 
1 . 90E-07 
7 . 53E-07 
1 . 03E-07 
4. 28E-07 
1 .21E-04 
1. 85E-05 
7. 14E-05 
5. 40E-08 
2 . 84E-09 
1. 33E-06 
1 . 59E-09 
1 . 34E-09 
3.* 33E-10 
1. 45E-11 
7 . 18E-10 
1. 35E-10 
2 . 62E-08 
4 .56E-10 
1. 53E-12 
4 .3 5E- 10 
3 . 01E-08 
6. 45E-11 
0. OOE+00 
2 .91E-07 
0. OOE+00 
0. OOE+00 
0. OOE+00 
4 . 82E-12 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1. 30E-08 
0. OOE+00 
0. OOE+00

8. 06E-07 
1 . 73E-06 
8 . 15E-08 
3. 95E-06 
2 . 41E-08 
1 .34E-06 
1. 62E-08 
1. 80E-06 
1. 89E-04 
1 . 95E-03 
1 . 90E-05 
3 .63E-04 
4. 99E-06 
7 . 65E-05 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
2 . 83E-08 
0. OOE+00 
0. OOE+00

LUNG GILLI

1. 09E-05 
2 . 75E-05 
4. 48E-07 
4 . 80E-05 
1. 32E-07 
8 . 57E-06 
8 . 63E-08 
1 . 57E-05 
3. 48E-06 
1 . 02E-05 
8 .65E-07 
4 .31E-06 
4. 58E-07 
1 . 86E-06 
4 .79E-05 

1. 43E-05 
3. 70E-05 
8 . 01E-08 
6. 46E-11 
8. 67E-09 
3 .31E-11 
1. 85E-11 
0. OOE+00 
0 . OOE+00 
2 . 94E-09 
5. 37E-10 
1. 21E-07 
2 .13E-09 
7. 05E-12 
4 .25E-09 
0 . OOE+00 
3. 65E-10 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
1. 54E-11 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
2 . 05E-07 
0. OOE+00 
0 . OOE+00

0.. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
1. 59E-05 
1 .96E-06 

1. 23E-05 
7 .91E-09 
3 . 92E-11 
1 .46E-08 

2 . 02E-11 
1. 24E-11 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00

3-39

1. 07E-05 
2 . 27E-05 
8. 68E-06 
5 . 79E-05 
2 . 37E-08 
8 . 40E-05 
2 . 79E-09 
7. 71E-05 
1. 92E-06 
1. 57E-06 
1 . 02E-07 
2 .22E-06 

2. 51E-10 
1. 31E-06 
2 . 59E-06 
2 . 92E-06 
2 . 11E-06 
4 . 65E-13 
1 .72E-07 

4 . 18E-05 
2 . 22E-17 
3 . OOE-26 
9 .25E-05 
4. 25E-07 
2 . 42E-05 
4 . 56E-05 
1. 65E-04 
4. 03E-05 
4 . 33E-18 
3 . 49E-05 
2 . 82E-05 
2. 40E-05 
0. OOE+00 
4. 44E-06 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
4. 87E-08 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
3 . 59E-11 
0 . OOE+00 
0 . OOE+00
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Table 3-3b 

TEEN INGESTION DOSE FACTORS 

(rurem per pCi ingested)

BONE LIVER TOT BODYIsotope 

H-3 
Be -7 
Na-24 
P-32 
Cr-51 
Mn -54 
Mn- 56 
Fe-S55 
Fe-59 
Co-5 8 
Co -60 
Ni -63 
Ni-65 
Cu-64 
Zn-65 
Zn- 69 
Br-83 
Br-84 
Br-85 
Rb-86 
Rb -88 
Rb- 89 
Sr- 89 
Sr-90 
Sr-91 
Sr-92 
Y-90 
Y-91m 
Y- 91 
Y-92 
Y-93 
Zr-95 
Zr-97 
Nb- 95 
Mo-99 
Tc -9 9m 
Tc- 101 
Ru -103 
Ru -105 
Ru -106 
Ag- h1rn 
Sb- 122 
Sb- 124 
Sb- 12 5

0. OOE+00 
3 .96E-09 
2. 30E-06 
2. 76E-04 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
3 . 78E-06 
5. 87E-06 
0 . OOE+00 
0. OOE+00 
1. 77E-04 
7 . 49E-07 
0 . OOE+00 
5. 76E-06 
1 . 47E-08 
0. OOEs00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
4. 40E-04 
8 .3 OE-03 
8 . 07E-06 
3. 05E-06 
1. 37E-08 
1. 29E-10 
2 . 01E-07 
1. 21E-09 
3 . 83E-09 
4 . 12E-08 
2 .37E-09 
8 . 22E-09 
0 . OOE+00 
3 .32E-10 
3 .60E-10 
2 . 55E-07 
2 . 18E-08 
3 . 92E-06 
2 . 05E-07 
3 .30E-07 
3 . 86E-06 
2 . 48E-06

1 . 0.6E-07 
8. 87E-09 
2. 30E-06 
1. 71E-05 
0. OOE+00 
5 . 90E-06 
1. 58E-07 
2 . 68E-06 
1 . 37E-05 
9. 72E-07 
2 . 81E-06 
1. 25E-05 
9 . 57E-08 
1. 15E-07 
2 . OOE-05 
2 . 80E-08 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
2 .98E-05 
8. 52E-08 
5 . 50E-08 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
1. 30E-08 
4. 69E-10 
4. 56E-09 
6. 03E- 06 
9. 26E-10 
5 . 12E-10 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1. 94E-07 
6 .42E-09 

7 . 12E-08 
2 .71E-08

THYROID KIDNEY

1 . 06E-07 
4 . 43E-09 
2 .30E-06 
1 . 07E-05 
3 . 60E-09 
1 . 17E-06 
2 . 81E-08 
6 . 25E-07 
5. 29E-06 
2 . 24E-06 
6 . 33E-06 
6. OOE-06 
4 .36E-08 
5. 41E-08 
9 . 33E-06 
1. 96E-09 
5. 74E-08 
7 . 22E-08 
3 . 05E-09 
1. 40E-05 
4 . 54E-08 
3. 89E-08 
1. 26E-05 
2 . 05E-03 
3. 21E-07 
1. 30E-07 
3 . 69E-10 
4 . 93E-12 
5. 9 -o 
3 .50E-11 
1.05SE-10 
8 .94E-09 
2 . 16E-10 
2 . 51E-09 
1 . 15E-06 
1. 20E-08 
5 . 03E-09 
1. 09E-07 
8. 46E-09 
4 . 94E-07 
1. 18E-07 
9 . 64E-08 
1. 51E-06 
5. 7 9E- 07

1. 06E-07 
0. OOE+00 
2 .30E-06 
0 . OOE+00 
2 .OOE-09 
0. OOE+00 
0. OOEi-00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOF+00 
0. OOE+00 
0. OOE+00 
4. 19E-09 
8 . 79E-09 
2 .36E-09

LUNG GILLI

1 . 06E-07 
0. OOE+00 
2 .30E-06 
0. OOE+00 
5. 14E-09 
0 . OOE+00 
0. OOE+00 
1. 70E-06 
4. *32E-06 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+O0 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
o0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
5 . 14E-10 
3 .12E-10

1. 06E-07 
1 . 08E-06 
2 . 30E-06 
2 .32E-05 
6. 05E-07 
1. 21E-05 
1. 04E-05 
1. 16E-06 
3 .24E-05 

1. 34E-05 
3. 66E-05 
1. 99E-06 
5. 19E-06 
8 . 92E-06 
8. 47E-06 
5 .16E-08 
0 -OOE+00 
0 . OOE+00 
0 . OOE+00 
4 .41E-06 

7 .30E-15 
8. 43E-17 
5. 24E-05 
2 .33E-04 
3 . 66E-05 
7 .77E-05 

1. 13E-04 
6 . 09E-09 
8. 24E-05 
3 .32E-05 
1. 17E-04 
3 . OOE-05 
1. 27E-04 
1. 95E-05 
1. 08E-05 
6. 08E-07 
8. 75E-17

8.99E-07 0.OOE+00 2.13E-05
2.75E-07 0.OOE+00 
7.56E-06 0.OOE+00 
3. 70E-07 0. OOE+00 
0.OOE+00 2.06E-07 
0.OOE+00 3.37E-06 
0.OOE+00 2.16E-06

3-40

1. 06E-07 
9. 40E-09 
2 .30E-06 
0. OOE+00 
7. 89E-10 
1 . 76E-06 
2 . OOE-07 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
2 . 91E-07 
1. 28E-05 
1 . 83E-08 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
o . OOE+OO 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
1. 91E-08 
7 .l1E-l0 
4 . 42E-09 
1. 38E-05 
1 . 38E-08 
9 .26E-09

1 .76E-05 

1. 88E-04 
5. 45E-05 
6 . 92E-05 
7 . 81E-05 
1. 92E-05
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Table 3-3b 

TEEN INGESTION DOSE FACTORS 

(rnrem per pCi ingested)

BONE LIVER TOT BODY THYROID KIDNEYIsotope 

Te-125mi 
Te-127m 
Te- 127 
Te-129m 
Te-129 
Te-131m 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs- 134 
Cs- 13 6 
Cs- 137 
Cs- 13 8 
Ba- 13 9 
Ba-140 
Ba- 141 
Ba -142 
La- 140 
La- 142 
Ce- 141 
Ce- 143 
Ce-144 
Pr- 143 
Pr- 144 
Nd- 147 
W-187 
Np- 239 
K- 40 
Co-57 
Sr-85 
Y-88 
Nb- 94 
Nb- 97 
Cd- 109 
Sn-113 
Ba- 13 3 
Te-134 
Ce-139 
Hg-203

3 . 83E-06 
9 . 67E-06 
1. 58E-07 
1. 63E-05 
4 . 48E-08 
2. 44E-06 
2 .79E-08 

3 .49E-06 

1 . 03E-06 
5. 85E-06 
2 . 79E-07 
2 . 01E-06 
1. 46E-07 
6 .lOE-07 
8 .37E-05 
8 . 59E-06 
1. 12E-04 
7. 76E-08 
1. 39E-07 
2 . 84E-05 
6. 71E-08 
2 .99E-08 
3. 48E-09 
1. 79E-10 
1. 33E-08 
2 .35E-09 
6 . 96E-07 
1. 31E-08 
4. 30E-11 
9 . 38E-09 
1. 46E-07 
1 . 76E-09 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
7. 37E-11 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
4 . 47E-08 
0. OOE+00 
0. OOE+00

1. 38E-06 
3 . 43E-06 
5 . 60E-08 
6. 05E-06 
1. 67E-08 
1 . 17E-06 
1. 15E-08 
2 .21E-06 
2 . 98E-06 
8. 19E-06 
7. 30E-07 
3. 41E-06 
3 . 87E-07 
1. 57E-06 
1 . 97E-04 
3 .38E-05 
1. 49E-04 
1 . 49E-07 
9. 78E-11 
3 . 48E-08 
5. 01E-l1 
2. 99E-11 
1. 71E-09 
7 . 95SE-11 
8 . 88E-09 
1. 71E-06 
2 . 88E-07 
5 . 23E-09 
1. 76E-11 
1. 02E-08 
1 . 19E-07 
1. 66E-10 
0. OOE+00 
2 .38E-07 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
1. 83E-11 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
2 . 87E-08 
0. 00E+00 
0. OOE+00

5 .12E-07 
1. 15E-06 
3 . 40E-08 
2 . 58E-06 
1 . 09E-08 
9. 76E-07 
8 .72E-09 

2. 08E-06 
1. 19E-06 
4 . 40E-06 
2 . 62E-07 
1. 04E-06 
1 . 39E-07 
5 .82E-07 
9 . 14E-05 
2 . 27E-05 
5. 19E-05 
7 . 45E-08 
4. 05E-09 
1. 83E-06 
2 . 24E-09 
1 . 84E-09 
4. 55E-10 
1. 98E-11 
1. 02E-09 
1. 91E-10 
3 . 74E-08 
6 .52E-10 
2 . 18E-12 
6. l1E-10 
4. 17E-08 
9. 22E-11 
0 . OOE+00 
3. 99E-07 
0 . OOE+00 
0. 00E+00 
0. 00E+00 
6. 68E-12 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
3 . OOE-08 
0. OOE+00 
0. OOE+00

1 . 07E-06 
2 .30E-06 
1. 09E-07 
5. 26E-06 
-3 .20E-08 
1. 76E-06 
2 . 15E-08 
2 . 33E-06 
2 . 43E-04 
2 . 39E-03 
2 . 46E-05 
4 . 76E-04 
6 . 45E-06 
1.0O1E-04 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
3. 67E-08 
0. OOE+00 
0. OOE+00

LUNG GILLI

0.- OOE+00 
3 . 92E-05 
6. 40E-07 
6. 82E-05 
1. 88E-07 
1 . 22E-05 
1 .22E-07 

2 . 12E-05 
4 . 59E-06 
1. 41E-05 
1. 15E-06 
5 .98E-06 
6 . lOE-07 
2 . 48E-06 
6 . 26E-05 
1 . 84E-05 
5. 07E-05 
1 . lOE-07 
9 .22E-11 

1. 18E-08 
4 . 65E-11 
2. 53E-11 
0. OOE+00 
0 . OOE+00 
4. 18E-09 
7 . 67E-10 
1 .72E-07 

3.- 04E-09 
1. OlE-1l 
5. 99E-09 
0. OOE+00 
5. 21E-10 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
2 . 14E-11 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
2 .74E-07 

0. OOE+00 
0 . OOE+00

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
2 .39E-05 
2 .90E-06 
1 . 97E-05 
1. 28E-08 
6. 74E-11 
2 . 34E-08 
3 .43E-11 

1. 99E-11 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00

3-41

1. 13E-05 
2 . 41E-05 
1. 22E-05 
6. 12E-05 
2 .45E-07 

9. 39E-05 
2 . 29E-09 
7 .OOE-05 

2 . 29E-06 
1. 62E-06 
3 . 18E-07 
2 . 58E-06 
5. lOE-09 
1 .74E-06 

2 . 45E-06 
2 . 72E-06 
2 . 12E-06 
6. 76E-11 
1 .24E-06 

4 .38BE-O5 
1. 43E-13 
9. 18E-20 
9. 82E-05 
2 . 42E-06 
2 . 54E-05 
5. 14E-05 
1. 75E-04 
4. 31E-05 
4. 74E-14 
3. 68E-05 
3 . 22E-05 
2 . 67E-05 
0. OOE+00 
4. 44E-06 
0. OOE+00 
0. OOE+00 
0. OOE+00 
4. 37E-07 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1. 66E-09 
0. OOE+00 
0. OOE+00
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Table 3-3c 

CHILD INGESTION DOSE FACTORS 

(mrem per pCi ingested)

BONE LIVER TOT BODY THYROID KIDNEYIsotope 

H- 3 
Be -7 
Na-24 
P-32 
Cr-Si 
Mn- 54 
Mn -56 
Fe-S55 
Fe-59 
Co-5 8 
Co-60 
Ni -63 
Ni -65 
Cu-64 
Zn-65 
Zn-69 
Br- 83 
Br-84 
Br-85 
Rb- 86 
Rb- 88 
Rb-89 
Sr-89 
Sr- 90 
Sr-91 
Sr-92 
Y- 90 
Y-91rn 
Y-91 
Y-92 
Y-93 
Zr-95 
Zr-97 
Nb- 95 
Mo-99 
Tc -9 9m 
Tc- 101 
Ru -103 
Ru-lOS 
Ru 106 
Ag- h1rn 
Sb- 122 
Sb- 124 
Sb- 12 5

0. OOE+00 
1. 18E-08 
5 . 80E-06 
8. 25E-04 
0. OOE+00 
0 . 00E+00 
0 . OOE+00 
1.15SE-05 
1. 65E-05 
0 . OOE+00 
0. OOE+00 
S .3 8E- 04 
2 . 22E-06 
0. OOE+00 
1 .37E-05 
4. 38E-08 
0. OOE+00 
0 . OOE+00 
0 . 00E+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
1 . 32E-03 
1. 70E-02 
2 . 40E-05 
9 . 03E-06 
4 . 11E-08 
3. 82E-10 
6 . 02E-07 
3 .60E-09 
1. 14E-08 
1. 16E-07 
6 . 99E-09 
2 . 25E-08 
0 . OOE+00 
9 . 23E-10 
1. 07E-09 
7 . 31E-07 
6 . 45E-08 
1. 17E-05 
5. 39E-07 
9 . 83E-07 
1. 11E-05 
7 . 15E-06

2. 03E-07 
2 . OOE-08 
S. 80E-06 
3. 86E-05 
0 . OOE+00 
1. 07E-05 
3 .34E-07 
6. lOE-06 
2 . 67E-05 
1 . 80E-06 
S. 29E-06 
2. 88E-05 
2 . 09E-07 
2 . 45E-07 
3. 65E-05 
6 .33E-08 

0. OOE+OO 
0. OOE+00 
0 . OOE+00 
6. 70E-05 
1 . 90E-07 
1. 17E-07 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
2 . 55E-08 
1. 01E-09 
8 .76E-09 

1 .33E-05 
1. 81E-09 
1 .12E-09 

0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
3 . 64E-07 
1. 45E-08 
1. 44E-07 
5 . 51E-08

2. 03E-07 
1. 32E-08 
S . 80E-06 
3 . 18E-05 
8. 90E-09 
2 . 85E-06 
7 . 54E-08 
1 . 89E-06 
1. 33E-05 
S5. 51E-06 
1. 56E-05 
1 . 83E-05 
1. 22E-07 
1. 48E-07 
2 . 27E-05 
S. 85E-09 
1. 71E-07 
1 . 98E-07 
9 . 12E-09 
4. 12E-05 
1. 32E-07 
1 . 04E-07 
3. 77E-05 
4. 31E-03 
9 . 06E-07 
3 . 62E-07 
1 . lOE-09 
1. 39E-11 
1. 61E-08 
1. 03E-10 
3 . 13E-10 
2 . 27E-08 
5 .96E-10 
6 . 26E-09 
3 . 29E-06 
3 . OOE-08 
1. 42E-08 
2 . 81E-07 
2. 34E-08 
1 . 46E-06 
2 . 91E-07 
2 . 88E-07 
3 . 88E-06 
1 . 50E-06

2 . 03E-07 
0 . OOE+00 
S. 80E-06 
0. OOE+00 
4. 94E-09 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE 00 
0 .OOE+00 

0 .OOE+00 

0 OOE+00 
0 OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE'00 
0. OOE+00 
1. 26E-08 
2 . 44E-08 
6 . 63E-09

LUNG GILLI

2 .03E-07 

1. 97E-08 
S. 80E-06 
0. OOE+00 
1 .35E-09 
3 . OOE-06 
4. 04E-07 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
S. 92E-07 
2 .30E-05 
3 .84E-08 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
3 . 65E-08 
1 . 45E-09 
8 . 23E-09 
2 . 84E-05 
2 .63E-08 
1. 91E-08 
1. 84E-06 
S. 67E-07 
1. 58E-05 
6. 7 8E- 07 
0. OOE+00 
0. OOE+00 
0. OOE+00

2 . 03E-07 
0 . OOE+00 
S5. 80E-06 
0. OOE+00 
9. 02E-09 
0 . OOE+00 
0. OOE+00 
3 .45E-06 

7 . 74E-06 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. 0OE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
9. 19E-10 
S. 92E-10 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
4. OOE-07 
6. 15E-06 
3 . 98E-06

3-42

2 . 03E-07 
1 . 12E-06 
S. 80E-06 
2. 28E-05 
4. 72E-07 
8 . 98E-06 
4. 84E-05 
1. 13E-06 
2 . 78E-05 
1. 05E-05 
2 . 93E-05 
1 . 94E-06 
2 . 56E-05 
1. 15E-05 
6 . 41E-06 
3 . 99E-06 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
4. 31E-06 
9 .32E-09 
1 . 02E-09 
S. l1E-OS 
2 .29E-04 

S .30E-05 
1. 71E-04 
1. 17E-04 
7 . 48E-07 
8 . 02E-05 
1. 04E-04 
1 .70E-04 

2 . 66E-05 
1. 53E-04 
1. 62E-05 
1. lOE-OS 
1. 03E-06 
3 . 56E-09 
1. 89E-05 
4. 21E-05 
1. 82E-04 
4. 33E-05 
7 . 56E-05 
6 . 93E-05 
1 .71E-05
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Table 3-3c 

CHILD INGESTION DOSE FACTORS 

(mrem per pCi ingested)

BONE LIVER TOT BODYIsotope 

Te-125m 
Te-127in 
Te- 127 
Te-129m 
Te-129 
Te-l3lrn 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs- 134 
Cs- 13 6 
Cs- 13 7 
Cs- 13 8 
Ba- 13 9 
Ba- 14 0 
Ba- 14 1 
Ba- 142 
La -140 
La- 142 
Ce- 14 1 
Ce- 143 
Ce- 144 
Pr- 143 
Pr- 144 
Nd- 147 
W-187 
Np -239 
K-40 
Co-5 7 
Sr-85 
Y- 88 
Nb- 94 
Nb- 97 
Cd-109 
Sn- 113 
Ba- 13 3 
Te-134 
Ce- 13 9 
Hg-203

1. 14E-05 
2 . 89E-05 
4 .71E-07 

4. 87E-05 
1. 34E-07 
7 . 20E-06 
8 .30E-08 
1. 0lE-05 
2 . 92E-06 
1. 72E-05 
8. OOE-07 
5 . 92E-06 
4. 19E-07 
1. 75E-06 
2 .34E-04 
2 .35E-05 
3 . 27E-04 
2. 28E-07 
4. 14E-07 
8. 31E-05 
2 . OOE-07 
8. 74E-08 
1 . 01E-08 
5. 24E-10 
3 . 97E-08 
6. 99E-09 
2 . 08E-06 
3 . 93E-08 
1. 29E-10 
2 . 79E-08 
4 . 29E-07 
5. 25E-09 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
2. 17E-10 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
1. 29E-07 
0. OOE+00 
0 . OOE+00

3 .09E-06 

7. 78E-06 
1. 27E-07 
1. 36E-05 
3 .74E-08 

2 . 49E-06 
2 . 53E-08 
4. 47E-06 

c ')E-06 
1. 73E-05 
1 . 47E-06 
7. 32E-06 
7 . 78E-07 
3. 15E-06 
3 . 84E-04 
6 . 46E-05 
3. 13E-04 
3 .17E-07 

2. 21E-10 
7. 28E-08 
1. 12E-10 
6 .29E-11 

3. 53E-09 
1. 67E-10 
1 . 98E-08 
3. 79E-06 
6. 52E-07 
1. 18E-03 
3 .99E-11 
2 . 26E-08 
2 . 54E-07 
3. 77E-10 
0 . OOE+00 
4. 93E-07 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
3 . 92E-11 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
5 . 80E-08 
0 . OOE+00 
0. OOE+00

THYROID KIDNEY

1 . 52E-06 
3 .43E-06 
1. 01E-07 
7 . 56E-06 
3 .18E-08 

2 . 65E-06 
2 . 47E-08 
5 . 40E-06 
3. 04E-06 
9 . 83E-06 
6. 76E-07 
2 . 77E-06, 
3 . 58E-07 
1. 49E-06 
8 .lOE-05 
4 . 18E-05 
4 .62E-05 
2 . 01E-07 
1. 20E-08 
4 . 85E-06 
6. 51E-09 
4 . 88E-09 
1 . 19E-09 
5. 23E-11 
2 . 94E-09 
5 . 49E-10 
1. 11E-07 
1 . 95E-09 
6. 49E-12 
1. 75E-09 
1 . 14E-07 
2. 65E-10 
0 . OOE+00 
9 . 98E-07 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1. 83E-11 
0. OOE+00 
0. OOE+0O 
0. OOE+00 
7. 74E-08 
0 . OOE+00 
0. OOE+00

3 . 20E-06 
6. 91E-06 
3 .26E-07 

1. 57E-05 
9 . 56E-08 
5. 12E-06 
6 . 35E-08 
6. 51E-06 
6. 50E-04 
5. 72E-03 
6. 82E-05 
1. 36E-03 
1 .79E-05 

2 . 79E-04 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
1. 02E-07 
0. OOE+00 
0. OOE+00

LUNG GILLI

0. OOE+00 
8 . 24E-05 
1. 34E-06 
1. 43E-04 
3 . 92E-07 
2 . 41E-05 
2 . 51E-07 
4. 15E-05 
8 . 82E-06 
2 . 84E-05 
2 . 25E-06 
1 . 22E-05 
1 . 19E-06 
4 . 83E-06 
1. 19E-04 
3. 44E-05 
1 . 02E-04 
2 . 23E-07 
1. 93E-10 
2 .37E-08 
9 . 69E-11 
5. 09E-11 
0. OOE+00 
0. OOE+00 
8 . 68E-09 
1 . 59E-09 
3. 61E-07 
6 .39E-09 
2 .11E-l1 
1 . 24E-08 
0. OOE+00 
1. 09E-09 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
4. 35E-11 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
5 .37E-07 
0 . OOE+00 
0. OOEs00

0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
4. 27E-05 
5. 13E-06 
3 . 67E-05 
2 . 40E-08 
1. 30E-10 
4. 34E-08 
6 . 58E-10 
3 .70E-11 
0 . OOE+'00 
0. OOE+00 
0. 00E+00 
0. OOE+00 
0 . OOE+90 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

3-43

1. lOE-05 
2 .34E-05 

1. 84E-05 
5. 94E-05 
8. 34E-06 
1. 01E-04 
4. 36E-07 
4. 50E-05 
2 .76E-06 

1. 54E-06 
1. 73E-06 
2 . 95E-06 
5. 16E-07 
2 .40E-06 

2 . 07E-06 
2 . 27E-06 
1. 96E-06 
1. 46E-07 
2 .39E-05 
4. 21E-05 
1. 14E-07 
1. 14E-09 
9 . 84E-05 
3 .31E-05 
2 . 47E-05 
5 . 55E-05 
1. 70E-04 
4 . 24E-05 
8 .59E-08 
3 . 58E-05 
3 . 57E-05 
2 . 79E-05 
0 . OOE+00 
4 . 04E-06 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1 .21E-05 

0 . OOE+00 
0 . OOE+00 
0. OOE+00 
5 . 89E-07 
0 . 00E+00 
0 . OOE+00
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Table 3-3d 

INFANT INGESTION DOSE FACTORS 

(mrern per pCi ingested)

BONE LIVER TOT BODY THYROID KIDNEYIsotope 

H-3 
Be -7 
Na-24 
P- 32 
Cr-51 
Mn -54 
Mn -56 
Fe-55 
Fe-S 9 
Co-58 
Co- 60 
Ni-63 
Ni -65 
Cu-64 
Zn-65 
Zn- 69 
Br-83 
Br-84 
Br-85 
Rb- 86 
Rb-88 
Rb- 89 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
Y- 90 
Y-91m 
Y-91 
Y-92 
Y.-93 
Zr-95 
Zr-97 
Nb-95 
Mo-99 
Tc-99m 
Tc- 101 
Ru -103 
Ru-lOS 
Ru -106 
Ag-11rn 
Sb-i 22 
Sb- 12 4 
Sb-125

0 . OOE+00 
2. 26E-08 
1. 01E-05 
1. 70E-03 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
1. 39E-05 
3 . 08E-05 
0. OOE+00 
0. OOE+00 
6. 34E-04 
4 . 70E-06 
0. OOE+00 
1. 84E-05 
9 .33E-08 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
2 . 51E-03 
1. 85E-02 
5 . OOE-05 
1. 92E-05 
8. 69E-08 
8. lOE-10 
1. 13E-06 
7 . 65E-09 
2 . 43E-08 
2 . 06E-07 
1. 48E-08 
4. 20E-08 
0 . OOE+00 
1 . 92E-09 
2 . 27E-09 
1. 48E-06 
1. 36E-07 
2 . 41E-05 
9 . 96E-07 
2 . lOE-06 
2 . 14E-05 
1. 23E-05

3 .08E-07 

4. 72E-08 
1 . 01E-05 
1. OOE-04 
0 . OOE+00 
1. 99E-05 
8 . 18E-07 
8. 98E-06 
5.38E-OS 
3 .60E-06 

1. 08E-05 
3 .92E-05 

5. 32E-07 
6 . 09E-07 
6 . 31E-05 
1. 68E-07 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
1. 70E-04 
4. 98E-07 
2 .86E-07 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
5 . 02E-08 
2 . 54E-09 
1. 73E-08 
3 .40E-05 

3 . 96E-09 
2 . 86E-09 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
7 .27E-67 

3 . 85E-08 
3 . 15E-07 
1. 19E-,07

3 .08E-07 

2 . 51E-08 
1 . 0lE-05 
6 . 59E-05 
1 . 41E-08 
4. 51E-06 
1. 41E-07 
2 . 40E-06 
2 . 12E-05 
8 .98E-06 
2 . 55E-05 
2 .20E-05 

2 .42E-07 

2. 82E-07 
2 . 91E-05 
1. 25E-08 
3 . 63E-07 
3 . 82E-07 
1. 94E-08 
8 . 40E-05 
2 . 73E-07 
1,. 97E-07 
7 . 20E-05 
4 . 71E-03 
1 . 81E-06 
7 . 13E-07 
2 .33E-09 
2. 76E-11 
3 . 01E-08 
2. 15E-10 
6 . 62E-10 
3 .56E-08 
1 . 16E-09 
1 . OOE-08 
6 . 63E-06 
5 . lOE-08 
2 . 83E-08 
4 . 95E-07 
4. 58E-08 
3 .01E-06 
4 . 81E-07 
6 . 13E-07 
6 . 63E-06 
2 . 53E-06

3. 08E-07 
0 . OOE+00 
1 . 0lE-O5 
0. OOE+00 
9 . 20E-09 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
3. 14E-08 
5. 68E-08 
1. 54E-08

LUNG GILLI

3 .. 08E-07 
3 .34E-08 
1. OlE-O5 
0 . OOE+00 
2. 0 1E-09 
4 . 41E-06 
7 . 03E-07 
C. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
1. 03E-06 
3. 06E-05 
6 . 98E-08 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
5. 41E-08 
2 .56E-09 
1. 24E-08 
5. 08E-05 
4. 26E-08 
3. 40E-08 
3 .08E-06 

1. OOE-06 
2 .85E-05 
1. 04E-06 
0. OOE+00 
0. OOE+00 
0 . OOE+00

3. 08E-07 
0. OOE+00 
1. 0lE-OS 
0. OOE+00 
11. 79E-08 
0. OOE+00 
0 . OOE+00 
4. 39E-06 
1 . 59E-05 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
2 . 07E-09 
1 . 56E-09 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1. 09E-06 
1 . 34E-05 
7. 72E-06

3-44

3 .08E-07 

1 . 11E-06 
1 . OlE-05 
2 . 30E-05 
4 . 11E-07 
7 . 31E-06 
7 . 43E-05 
1. 14E-06 
2 . 57E-05 
8 . 97E-06 
2. 57E-05 
1. 95E-06 
4 . 05E-05 
1 .25E-05 

5. 33E-05 
1 . 37E-05 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
4 . 35E-06 
4 . 85E-07 
9 . 74E-08 
5. 16E-05 
2 .31E-04 
5. 92E-05 
2 .07E-04 

1. 20E-04 
2 . 70E-06 
8 . lOE-05 
1 . 46E-04 
1 . 92E-04 
2 . 50E-05 
1. 62E-04 
1 . 46E-05 
1. 12E-05 
1. 15E-06 
4 . 86E-07 
1. 80E-05 
5 .41E-05 

1. 83E-04 
3 . 77E-05 
7 . 65E-05 
6. 60E-05 
1 . 64E-05
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Table 3-3d 

INFANT INGESTION DOSE FACTORS 

(mrern per pCi ingested)

BONE LIVER TOT BODY THYROID KIDNEYIsotope 

Te- 12 Sm 
Te- 12 7m 
Te -127 
Te-129m 
Te-129 
Te-131m 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs- 134 
Cs- 13 6 
Cs-137 
Cs- 13 8 
Ba- 13 9 
Ba- 140 
Ba- 141 
Ba- 142 
La- 140 
La- 142 
Ce- 141 
Ce- 143 
Ce- 144 
Pr- 143 
Pr- 144 
Nd- 147 
W-187 
Np -239 
K-40 
Co-57 
Sr-85 
Y-88 
Nb- 94 
Nb -97 
Cd- 109 
Sn- 113 
Ba-133 
Te-134 
Ce- 13 9 
Hg-203

2 .33E-05 
5 . 85E-05 
1. OOE-06 
1. OOE-04 
2 . 84E-07 
1 . 52E-05 
1. 76E-07 
2 . 08E-05 
6 . OOE-06 
3. 59E-05 
1. 66E-06 
1. 25E-05 
8 . 69E-07 
3. 64E-06 
3 . 77E-04 
4 .59E-05 
5. 22E-04 
4. 81E-07 
8 .81E-07 
1. 71E-04 
4. 25E-07 
1 . 84E-07 
2. 11E-08 
1. lOE-09 
7. 87E-08 
1. 48E-08 
2 .98E-06 
8 . 13E-08 
2 .74E-10 

5. 53E-08 
9 . 03E-07 
1. 11E-08 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

7. 79E-06 
1 . 94E-05 
3. 35E-07 
3 . 43E-05 
9 .79E-08 

6 . 12E-06 
6. 50E-08 
1 . 03E-05 
1 . 32E-05 
4. 23E-05 
3 .37E-06 
1 . 82E-05 
1. 78E-06 
7. 24E-06 
7 . 03E-04 
1. 35E-04 
6. 11E-04 
7. 82E 7 07 
5. 84E-10 
1. 71E-07 
2 .91E-10 
1. 53E-10 
8 . 32E-09 
4 . 04E-10 
4. 80E-08 
9. 82E-06 
1 . 22E-06 
3 .04E-08 

1 . 06E-10 
5. 68E-08 
6. 28E-07 
9. 93E-10 
0. OOE+00 
1 . 15E-06 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

3 . 15E-06 
7 . 08E-06 
2 . 15E-07 
1. 54E-05 
6 . 63E-08 
5. 05E-06 
4 . 94E-08 
9 . 61E-06 
5. 30E-06 
1 . 86E-05 
1. 20E-06 
5 .33E-06 
6 .33E-07 
2. 64E-06 
7.10E-05 
5 . 04E-05 
4 .33E-05 
3 .79E-07 
2 . 55E-08 
8 . 81E-06 
1. 34E-08 
9 . 06E-09 
2 . 14E-09 
9. 67E-11 
5. 65E-09 
1. 12E-09 
1. 67E-07 
4. 03E-09 
1. 38L-11 
3 . 48E-09 
2 . 17E-07 
5. 61E-10 
0 . OOE+00 
1. 87E-06 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00

7. 84E-06 
1 . 69E-05 
8. 14E-07 
3. 84E-05 
2 . 38E-07 
1. 24E-05 
1 . 57E-07 
1. 52E-05 
1 . 48E-03 
1. 39E-02 
1. 58E-04 
3 .31E-03 
4. 15E-05 
6 . 49E-04 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOEs-00 
0. OOE+00

LUNG GILLI

0. OOE+00 
1 . 44E-04 
2 . 44E-06 
2 . 50E-04 
7. 07E-07 
4. 21E-05 
4 . 50E-07 
6. 44E-05 
1 . 45E-05 
4. 94E-05 
3. 76E-06 
2 .14E-05 
1. 99E-06 
8. 07E-06 
1. 81E-04 
5. 38E-05 
1. 64E-04 
3 . 90E-07 
3 .51lE-10 

4. 06E-08 
1. 75E-10 
8. 81E-11 
0. OOE+00 
0 . OOE+00 
1 . 48E-08 
2 . 86E-09 
4. 93E-07 
1. 13E-08 
3 . 84E-11 
2 . 19E-08 
0. OOE+00 
1. 98E-09 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00

0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
7 . 42E-05 
1. lOE-05 
6 . 64E-05 
6 . 09E-08 
3 . 54E-10 
1. 05E-07 
1. 77E-10 
9. 26E-11 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00
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1.11iE-05 
2 .36E-05 
2. 10E-05 
5 . 97E-05 
2 . 27E-05 
1 . 03E-04 
7 . 11E-06 
3 . 81E-05 
2 . 83E-06 
1 . 51E-06 
2 . 73E-06 
3 . 08E-06 
1. 84E-06 
2 . 62E-06 
1. 91E-06 
2 . 05E-06 
1. 91E-06 
1. 25E-06 
5 . 58E-05 
4 . 20E-05 
5 . 19E-06 
7 . 59E-07 
9 .77E-05 

6. 86E-05 
2 . 48E-05 
5 .73E-05 

1. 71E-04 
4. 29E-05 
4. 93E-06 
3 . 60E-05 
3 . 69E-05 
2 . 87E-05 
0. OOE+00 
3 . 92E-06 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 .OOE+00
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TABLE 3-4 

TOTAL BODY DOSE FACTORS 

Ki 

FROM NOBLE GASES (GAMMA) 

FINITE CLOUD * 

CORRECTION 
NUCLIDE Gamma TB* X (pCi/uCi) X FACTOR Ki* 

--------------------------------------------------

Kr-83m 7.56E-08 l.OOE+6 7.62E-01 5.76E-02 

Kr-85m 1.17E-03 1.OOE+6 6.22E-01 7.28E+02 

Kr-85 1.61E-05 l.OOE+6 5.31E-01 8.55E+00 

Kr-87 5.92E-03 1.OOE+6 4.21E-01 2.49E+03 

Kr-88 1.47E-02 l.OOE+6 3.90E-01 5.73E+03 

Kr-89 1.66E-02 l.OOE+6 4.13E-01 6.85E+03 

Kr-90 1.56E-02 l.OOE+6 4.49E-01 7.01E+03 

Xe-131m 9.15E-05 1.OOE+6 7.49E-01 6.86E+01 

Xe-133m 2.51E-04 1.OOE+6 7.10E-01 1.78E+02 

Xe-133 2..94E-04 l.OOE+6 7.62E-01 2.24E+02 

Xe-135m 3.12E-03 l.OOE+6 5.34E-01 1.67E+03 

Xe-135 1.81E-03 l.OOE+6 6.36E-01 1.15E+03 

Xe-137 1.42E-03 l.OOE+6 5.02E-01 7.13E+02 

Xe-138 8.83E-03 l.OOE+6 4.28E-01 3.78E+03 

Ar-41 8.84E-03 l.OOE+6 4.37E-01 3.86E+03 

* From Regulatory Guide 1.109, Table B-1 (mrem/yr per pCi/n
3

) 

** The finite cloud correction factor is described in Section 3.6.  

Ki (mrem/yr per uCi/m')
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TABLE 3-5 

SKIN DOSE FACTORS 

Li 

FROM NOBLE GASES (BETA) 

NUCLIDE Beta Skin* X (pCi/uCi) = Li** 
------------------------------------------------------------------

Kr-83rn O.OOE+OO l.OOE+6 O.OOE+OO 

Kr-85m 1.46E-03 l.OOE+6 1.46E+03 

Kr-85 1.34E-03 1.OOE+6 1.34E+03 

Kr-87 9.73E-03 l.OOE+6 9.73E+03 

Kr-88 2.37E-03 1.OOE+6 2.37E+03 

Kr-89 1.01E-02 l.OOEs6 1.01E+04 

Kr-90 7.29E-03 1.OOE+6 7.29E+03 

Xe-131m 4.76E-04 l.OOE+6 4.76E+02 

Xe-133m 9.94E-04 1.OOE+6 9.94E+02 

Xe-133 3.06E-04 l.OOE+6 3.06E+02 

Xe-135m 7.llE-04 l.OOE+6 7.11E+02 

Xe-135 1.86E-03 l.OOE+6 1.86E+03 

Xe-137 1.22E-02 1.OOE+6 1.22E+04 

Xe-138 4.13E-03 l.OOE+6 4.13E+03 

Ar-41 2.69E-03 l.OOE+6 2.69E+03 

* From Regulatory Guide 1.109, Table B-1 (mrem/yr per pCi/n
3

) 

** Li (mrem/yr per UCi/n
3

)
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TABLE 3-6 

AIR DOSE FACTORS 

Mi 

FROM NOBLE GASES (GAMMA)

FINITE CLOUD * 

CORRECTION
Gamnma* X (pCi/uCi) X FACTOR

1. OOE+6 

1. OOE+6 

1 . OOE+6 

1. OOE+6 

1 . OOE+6 

1 . OOE+6 

1 . OOE+6 

1 . OOE+6 

1 . OOE+6 

1 . OOE+6 

1. OOE+6 

1 . OOE+6 

1 . OOE+6 

1 . OOE+6 

1. OOE+6

* From Regulatory Guide 1.109, Table 

** The finite cloud correction factor 

Mi (mrad/yr per uCi/m 3)

7. 62E-01 

6 . 22E-01 

5. 31E-01 

4. 21E-01 

3 .90E-01 

4 . 13E-01 

4 . 49E-01 

7. 49E-01 

7 . lOE-01 

7 . 62E-01 

5. 34E-01 

6 .36E-01 

5 . 02E-01 

4 . 28E-01 

4 .37E-01

B-1 (mrad/yr 

is described

1 .47E+01 

7 .65E+02 

9. 13E+00 

2 .60E+03 

5 .93E+03 

7 .14E+03 

7 . 33E+03 

1. 17E+02 

2. 32E+02 

2 .69E+02 

1. 79E+03 

1 .22E+03 

7. 58E+02 

3 .94E+03 

4. 06E+03 

per pCi/n 3) 

in Section 3.6.

S

is

NUCLIDE 

Kr- 83m 

Kr-85m 

Kr-87 

Kr-88 

Kr-89 

Kr-90 

Xe-131in 

Xe- 13 3m 

Xe- 13 3 

Xe- 13 Sm 

Xe- 13 5 

Xe- 137 

Xe- 13 8 

Ar-41

1. 93E-05 

1 .23E-03 

1. 72E-05 

6 . 17E-03 

1. 52E-02 

1 . 73E-02 

1. 63E-02 

1 . 56E-04 

3 .27E-04 

3 . 53E-04 

3 .36E-03 

1 . 92E-03.  

1 . 51E-03 

9. 21E-03 

9 .30E-03

3-48

Part II



Pat IIODCM - Rev. 12

TABLE 3-7 

AIR DOSE FACTORS 

Ni 

FROM NOBLE GASES (BETA) 

NUCLIDE Beta* X (pCi/uCi) = Ni** 
---------------------------------------------------------------------------------

Kr-83in 2.88E-04 1.OOE+6 2.88E+02 

Kr-85rn 1.97E-03 l.OOE+6 1.97E+03 

Kr-85 1.95E-03 l.OOE+6 1.95E+03 

Kr-87 1.03E-02 l.OOE+6 1.03E+04 

Kr-88 2.93E-03 1.OOE+6 2.93E+03 

Kr-89 1.06E-02 1.OOE+6 1.06E+04 

Kr-90 7.83E-03 1.OOE+6 7.83E+03 

Xe-131m 1.11E-03 1.OOE+6 1.11E+03 

Xe-133m 1.48E-03 1.OOE+6 1.48E+s03 

Xe-133 1.05E-03 l.OOE+6 1.05E+03 

Xe-135m 7.39E-04 l.OOE+6 7.39E+02 

Xe-135, 2.46E-03 l.OOE+6 2.46E+03 

Xe-137 1.27E-02 l.OOE+6 1.27E+04 

Xe-138 4.75E-03 1.OOE+6 4.75E+03 

Ar-41 3.28E-03 1.OOE+6 3.28E+03 

* From Regulatory Guide 1.109, Table B-1 (mrad/yr per pCi/n 3 ) 

** Ni (irad/yr per uCi/m') ..
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TABLE 3-8 

DOSE FACTORS FOR SITE BOUNDARY USING 
STANDARD ISOTOPIC MIXTURES

INSTANTANEOUS RELEASE MIXTURE 

RELATIVE 
NUCLIDE ABUNDANCE 

Kr 85m 5.56E-2 

Kr 87 5.70E-2 

Kr 88 11.95E-2 

Xe 133m 1.14E-2 

Xe 133 53.57E-2 

Xe 135mn 12.01E-2 

Xe 135 3.25E-2 

Ar 41 6.82E-2

TIME AVERAGED.RELEASE MIXTURE 

RELATIVE 
NUCLIDE ABUNDANCE 

Kr 85 5.33E-5 

Kr 85m 1.63E-2 

Xe 131mn 4.72E-4 

Xe 133 7.89E-1 

Xe 133mn 4.46E-4 

Xe 135 1.93E-1

WEIGHTED DOSE FACTORS 

K = 1.49E+3 (mrem - M3 per gsCi-yr) 

L = 1.42E+3 (mrem - M3 per mCi-yr) 

M = 1.58E+3 (mrad - M 3 per MsCi-yr) 

N = 2.02E+3 (mrad - M3 per psCi-yr) 

(SEE SECTION 3.3.1) 

WEIGHTED DOSE FACTORS 

K = 4.11E2 (mrem - M 3 per AsCi-yr) 

L = 6.25E2 (mrem - M 3 per usCi-yr) 

M = 4.61E2 (mrad - M3O per piCi-yr) 

N = 1.34E3 (mrad - M 3 per g.Ci-yr)
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TABLE 3-8 BASES 

Instantaneous Mix: 

These dose factors are generated from the mixture that would be seen in the reactor coolant (undecayed) if the unit were operated with several leaking 
rods with exposed fuel. The mixture was chosen based upon review of 
pressurized reactor coolant samples taken during operation with varying fuel 
conditions (pct, exposed fuel, tramp only). This mixture provided the most restrictive mixture and is used to calculate a conservative instantaneous 
release rate in pCi/sec before an actual sample of the release is available 
(see Appendix 3A).  

Time Averaged Release Mixture: 

This mixture is the conservative time averaged release mixture taken from a 
review of three years of 'semi-annual effluent reports. This mixture was from 
the most restrictive release period (first quarter 1984) reviewed. These dose factors are used to determine representative time averaged release rates 
in curies/seconds.
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TABLE 3-9 

LOCATIONS OF SITE BOUNDARY AND NEAREST RESIDENCE

DISTANCE * 
NEAREST POINT OF 
SITE BOUNDARY 

(Meters) 

RIVER 

RIVER 

RIVER 

RIVER 

RIVER* 

RIVER 

350 

380 

580 

595 

580 

580 

625 

760 

790 

RIVER

DISTANCE * 
NEAREST 

RESIDENCE 

1950 

1740 

1830 

1830 

1890 

2135 

2745 

1525 

1280 

1220 

1100 

1070 

730 

1370 

1525 

3050

* Measured from Indian Point No. 3.

3-S2

SECTOR

N 

NNW 

NW 

WNW 

w 

WSW 

SW 

SSW 

S 

SSE 

SE 

ESE 

E 

ENE 

NE 

NNE

ODCM - Rev. 12



Pat IIODCM - Rev. 12

Table 3-10a

ADULT INHALATION Ri(I) (mrem/yr per uCi/rn)

Page 1 of 2

BONE LIVER TOT BODY

0.OOE+00 1.26E+03 
0.OOE+00 0.OOE+00

Isotope 

H- 3 
Be-7 
Na-24 
P-32 
Cr-5i 
Mn -54 
Mn- 56 
Fe-55 
Fe- 59 
Co-58 
Co-60 
Ni -63 
Ni -65 
Cu-64 
Zn- 65 
Zn-69 
Br- 83 
Br-84 
Br-85 
Rb- 86 
Rb- 88 
Rb- 89 
Sr-89 
Sr- 90 
Sr-91 
Sr-92 
Y-90 
Y-91M 
Y-91 
Y-92 
Y-93 
Zr-95 
Zr-97 
Nb- 95 
Mo-99 
Tc -9 9m 
Tc-l0l 
Ru -103 
Ru-lOS 
Ru -106 
Ag-li Or 
Sb- 122 
Sb-124 
Sb-125

1 .02E+04 

1. 32E+06 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
2 .46E+04 

1. 18E+s04 
0 . OOE+00 
0. OOE+00 
4. 32E+05 
1 . 54E+00 
0 . OOE+00 
3 .24E+04 

3 .38E-02 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
3 . 04E+-05 
9 . 92E+07 
6. 19E+01 
6 . 74E+00 
2 . 09E+03 
2. 61E-01 
4 . 62E+05 
1 . 03E+01 
9 . 44E+01 
1 . 07E+05 
9. 68E+01 
1. 41E+04 
0. OOE+00 
1. 03E-03 
4 . 18E-05 
1. 53E+03 
7 . 90E-01 
6. 91E+04 
1. 08E+04 
0. OOE+00 
3 . 12E+04 
5 . 34E+04

1 . 02E+04 
7 . 71E+04 
0 . OOE+00 
3 .96E+04 
1. 24E+00 
1. 70E+04 
2 . 78E+04 
1 . 58E+03 
1. 15E+04 
3 .14E+04 

2 . lOE-01 
1 . 46E+00 
1. 03E+05 
6 . 51E-02 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
1 .35E+05 
3 . 87E+02 
2 . 56E+02 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
3 . 44E+04 
1. 96E+01 
7 . 82E+03 
1. 21E+s02 
2 . 91E-03 
6. 02E-05 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
1. OOE+04 
0. OOE+00 
5 . 89E+02 
5. 95E+02

THYROID KIDNEY

1. 26E+03 
0 .OOE+00 

1 .02E+04 

5 01OE+04 
1 . OOE+02 
6. 30E+03 
1. 83E-01 
3 . 94E+03 
1. 06E+04 
2 . 07E+03 
1. 48E+04 
1 . 45E+04 
9 . 12E-02 
6. 15E-01 
4. 66E+04 
4 . 52E-03 
2 . 41E+02 
3 . 13E+02 
1. 28E+01 
5 . 90E+s04 
1. 93E+02 
1 . 70E+02 
8. 72E+03 
6 . 10E+06 
2 . 50E+00 
2. 91E-01 
5 . 61E+01 
1 . 02E-02 
1 . 24E+04 
3 . 02E-01 
2 . 61E+00 
2 .33E+04 
9 . 04E+00 
4 . 21E+03 
2 .30E+01 
3 .70E702 
5 . 90E-04 
6 . 58E+02 
3 . 11E-01 
8. 72E+03 
5. 94E+03 
0. OOE+00 
1. 24E+04 
1. 26E+04

1. 26E+03 
0. 00E+00 
1 . 02E+04 
0 . OOE+00 
5. 95E+01 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+0O 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 .OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
7 . 55E+01 
5 . 40E+01

LUNG GILLI

1 . 26E+03 
0. OOE+00 
1 . 02E+04 
0. OOE+00 
2 .28E+01 
9 . 84E+03 
1. 30E+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
4. 62E+00 
6 . 90E+04 
4. 22E-02 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOEi-00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
5. 42E+04 
2 . 97E+01 
7 . 74E+03 
2 .91E+02 
4. 42E-02 
1. 08E-03 
5 . 83E+03 
1 . 02E+00 
1. 34E+05 
1 . 97E+04 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00

1 . 26E+03 
0 . OOE+00 
1 . 02E+04 
0. OOE+00 
1 . 44E+04 
1 . 40E+06 
9. 44E+03 
7 . 21E+04 
1. 02E+06 
9 . 28E+05 
5. 97E+06 
1. 78E+05 
5 . 60E+03 
6. 78E+03 
8 . 64E+05 
9. 20E+02 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
1. 40E+06 
9 . 60E+06 
3 . 65E+04 
1. 65E+04 
1 . 70E+05 
1 . 92E+03 
1. 70E+06 
1 . 57E+04 
4 .85E+04 
1 . 77E+06 
7 . 87E+04 
5 . 05E+05 
9 . 12E+04 
7 . 64E+02 
3 . 99E+02 
5. 05E+05 
1. 10E+04 
9 .36E+06 
4. 63E+06 
0. OOE+00 
2 . 48E+06 
1. 74E+06

3-53

1 . 26E+03 
0. OOE+00 
1. 02E+04 
8 . 64E+04 
3 .32E+03 
7 . 74E+04 
2 . 02E+s04 
6 . 03E+03 
1. 88E+05 
1. 06E+05 
2 . 85E+s05 
1. 34E+04 
1. 23E+04 
4. 90E+04 
5. 34E+04 
1. 63E+01 
2 .32E+02 
1 . 64E-03 
0. OOE+00 
1. 66E+04 
3 . 34E-09 
9. 28E-12 
3 . 50E+05 
7 .22E+05 

1. 91E+05 
4. 30E+04 
5 . 06E+05 
1 . 33E+00 
3 . 85E+05 
7. 35E+04 
4 . 22E+05 
1. 50E+05 
5 . 23E+05 
1. 04E+05 
2 . 48E+s05 
4. 16E+03 
1. 09E-11 
1. 10E+05 
4. 82E+04 
9 . 12E+05 
3 .02E+05 

0. OOE+00 
4 . 06E+05 
1.01lE+05
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Table 3-10a

ADULT INHALATION Ri(I) (mrem/yr per uCi/m

Page 2 of 2

BONE LIVER TOT BODY THYROID KIDNEYIsotope 

Te-125xn 
Te- 12 7r 
Te -127 
Te-129rn 
Te-129 
Te-131m 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs- 134 
Cs- 13 6 
Cs- 13 7 
Cs- 13 8 
Ba- 13 9 
Ba- 140 
Ba- 14 1 
Ba- 142 
La- 14 0 
La- 142 
Ce- 14 1 
Ce- 143 
Ce- 144 
Pr- 143 
Pr -144 
Nd- 147 
W- 187 
Np- 239 
K- 40 
Co-5 7 
Sr-85 
Y-88 
Nb -94 
Nb-97 
Cd- 109 
Sn- 113 
Ba -133 
Te-134 
Ce-139 
Hg-203

3 . 42E+03 
1. 26E+04 
1. 40E+00 
9. 76E+03 
4. 98E-02 
6 . 99E+01 
1. 11E-02 
2 .60E+02 

4. 58E+03 
2 . 52E+04 
1. 16E+03
8 . 64E+03 
6. 44E+02 
2 . 68E+03 
3. 73E+05 
3 .90E+04 
4. 78E+05 
3 . 31E+02 
9 .36E-01 
3 . 90E+04 
1. OOE-01 
2 . 63E-02 
3 .44E+02 

6 .83E-01 
1 . 99E+04 
1. 86E+02 
3 . 43E+06 
9 .36E+03 
3 .01E-02 
5. 27E+03 
8 . 48E+00 
2 .30E+02 
0. OOE+00 
0. OOE+00 
3 .20E+04 
0. OOE+00 
0 . OOE+00 
2. 22E-01 
0. OOE+00 
6. 56E+04 
7 . 60E+04 
3 .07E-02 

0. OOE+00 
0 . OOE+00

1 . 58E+03 
5. 77E+03 
6. 42E-01 
4. 67E+03 
2. 39E-02 
4. 3 6E+0 1 
5 . 95E-03 
2 . 15E+02 
1. 34--04 
3 . 58t;+04 
3. 26E+03 
1. 48E+04 
1 . 73E+03 
6 . 98E+03 
8 . 48E+05 
1 . 46E+05 
6. 21E+05 
6. 21E+02 
6 . 66E-04 
4. 90E+01 
7 . 53E-05 
2 . 70E-05 
1 . 74E+02 
3 . lOE-0l 
1. 35E+04 
1 .38E+02 
1. 43E+06 
3 .75E+03 
1. 25E-02 
6. 10E+03 
7 . 08E+00 
2 . 26E+01 
0 . OOE+00 
6 . 92E+02 
0. OOE±00 
0 . OOE+00 
0 . OOE+00 
5 . 62E-02 
3 . 92E+05 
2 . 16E+03 
3. 36E+03 
2 . 58E-02 
0. OOEi00 
0. OOE+00

4. 67E+02 
1. 57E+03 
3 l OE-01 
1 .58E+03 

1. 24E-02 
2 . 90E+01 
3 . 59E-03 
1 .62E+02 

5. 28E+03 
2 . 05E+04 
1 . 16E+03 
4. 52E+03 
6 .15E+02 

2 .57E+03 

7. 28E+05 
1 . 10E+05 
4 . 28E+05 
3 .24E+02 

2 .74E-02 

2 . 57E+03 
3 .36E-03 
1 . 66E-03 
4. 58E+01 
7 . 72E-02 
1 . 53E+03 
1 . 53E+01 
1 . 84E+05 
4. 64E+02 
1 . 53E-03 
3 . 65E+02 
2 . 48E+00 
1. 24E+01 
0. OOE+00 
6. 71E+02 
7. 76E+05 
0 . OOE+00 
0 . OOE+00 
2 . 05E-02 
1. 28E+04 
4 . 48E+03 
2 . OOE+04 
1. 26E-02 
0. OOE+00 
0. OOE+00

1 . 05E+03 
3. 29E+03 
1 . 06E+00 
3 . 44E+03 
3 . 90E-02 
5 . 50E+01 
9 .36E-03 
1 . 90E+02 
1. 14E+06 
1. 19E+07 
1 . 14E+05 
2 .15E+06 
2 .98E+04 
4 . 48E+05 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOEi-00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
1 .36E+03 
0 . OOE+00 
2 . 75E-02 
0. OOE+00 
0 . OOE+00

LUNG GILLI

1 .24E+04 

4. 58E+04 
5 . 10E+00 
3 . 66E+04 
1. 87E-01 
3 . 09E+02 
4 . 37E-02 
1 . 46E+03 
2 . 09E+04 
6. 13E+04 
5. 18E+03 
2 . 58E+04 
2. 75E+03 
1. 11E+04 
2 . 87E+05 
8. 56E+04 
2 . 22E+05 
4. 80E+02 
6 . 22E-04 
1 . 67E+01 
7 . OOE-05 
2 . 29E-05 
0 . OOE+00 
0. OOE+00 
6 . 26E+03 
6. 08E+01 
8 . 48E+05 
2. 16E+03 
7 . 05E-03 
3 .56E+03 
0. OOE+00 
7 . OOE+01 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
6 . 54E-02 
3. 76E+05 
0 . OOE+00 
1. 68E+01 
1. 74E-01 
0 . OOE+00 
0 . OOE+00

3 . 14E+05 
9 . 60E+05 
6 . 51E+03 
1. 16E+06 
1. 94E+03 
1. 46E+05 
1. 39E+03 
2 . 88E+05 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
9 .76E+04 

1. 20E+04 
7 . 52E+04 
4. 86E+01 
3. 76E+03 
1 .27E+06 

1 . 94E+03 
1 . 19E+03 
1 .36E+05 
6 . 33E+03 
3 . 62E+05 
7 .98E+04 
7. 78E+06 
2 .81E+05 
1. 02E+03 
2 . 21E+05 
2 . 90E+04 
3. 76E+04 
0. OOE+00 
3. 70E+05 
4. 80E+05 
0. OOE+00 
0. OOE+00 
2 . 40E+03 
7. 28E+05 
9 . 60E+05 
1 . 52E+06 
3 . 47E+03 
0. OOE+00 
0. OOE+00

3-54

7 . 06E+04 
1. 50E+05 
5. 74E+04 
3 . 83E+05 
1. 57E+02 
5. 56E+05 
1. 84E+01 
5. 10E+05 
7. 69E+03 
6 . 28E+03 
4. 06E+02 
8 . 88E+03 
1 . 01E+00 
5.- 25E+03 
1. 04E+04 
1. 17E+04 
8 . 40E+03 
1 . 86E-03 
8. 96E+02 
2 . 18E+05 
1. 16E-07 
1. 57E-16 
4 . 58E+05 
2 . 11E+03 
1. 20E+05 
2 . 26E+05 
8 . 16E+05 
2 . OOE+05 
2. 15E-08 
1. 73E+05 
1 . 55E+05 
1 . 19E+05 
0 . OOE+00 
3 .14E+04 

6 . 08E+04 
0 . OOE+00 
0. OOE+00 
2 . 42E+02 
6. 56E+04 
1. 20E+04 
8 . OOE+04 
2 . 38E-01 
0. OOE+00 
0. OOE+00
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Table 3-10b

.TEEN INHALATION Ri(I) (mrein/yr per uCi/m)

Page 1 of 2

BONE LIVER TOT BODY THYROID KIDNEYIsotope 

H-3 
Be-7 
Na-24 
P- 32 
Cr-51 
Mn- 54 
Mn- 56 
Fe- 55 
Fe-S 9 
Co-5 8 
Co-60 
Ni -63 
Ni-65 
Cu-64 
Zn-65 
Zn -69 
Br- 83 
Br-84 
Br-85 
Rb- 86 
Rb -88 
Rb- 89 
Sr-89 
Sr-90 
Sr-91 
Sr-92, 
Y- 90 
Y-91M 
Y-91 
Y- 92 
Y- 93 
Zr-95 
Zr-97 
Nb- 95 
Mo -99 
Tc-99m 
Tc-10l 
Ru -103 
Ru-lOS 
Ru -106 
Ag -11 Om 
Sb-122 
Sb-124 
Sb-125

0. OOE+00 
0 .OOE+00 

1. 3 8E+04 
1 .89E+06 

0. 00E+00 
0. 00E+00 
0. OOE+00 
3 .34E+04 
1 . 59E+04 
0. OOE+00 
0. OOE+00 
S. 80E+05 
2 . 18E+00 
0. OOE+00 
3 . 86E+04 
4. 83E-02 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
4 .34E+05 
1 . 08E+08 
8 . 80E+01 
9 . 52E+00 
2 . 98E+03 
3. 70E-01 
6. 61E+05 
1. 47E+01 
1 .35E+02 
1 .46Ei-05 

1 .38E+02 
1. 86E+04 
0. OOE+00 
1. 38E-03 
S5. 92E-05 
2 . 10E+03 
1 . 12E+00 
9 . 84E+04 
1. 38E+04 
0. OOE+00 
4. 30E+04 
7. 38E+04

1 . 27E+03 
0. OOE+00 
1. 38E+04 
1 . 10E+05 
0. OOE+00 
S. 11E+04 
1 .70E+00 

2. 38E+04 
3 .70E+04 
2. 07E+03 
1. 51E+04 
4 .34E+04 
2 . 93E-01 
2 . 03E+00 
1. 34E+05 
9. 20E-02 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
1 . 90E+05 
5. 46E+02 
3 . 52E+02 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
4. 58E+04 
2 .72Ei-01 

1. 03E+04 
1. 69E+02 
3 . 86E-03 
8 . 40E-05 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
1. 31E+04 
0. OOE+00 
7 . 94E+02 
8 . 08E+02

1 . 27E+03 
0. OOE+00 
1 . 38E+04 
7. 16E+04 
1 .35E+02 
8. 40E+03 
2. 52E-01 
S5. 54E+03 
1. 43E+04 
2 . 78E+03 
1. 98E+04 
1. 98E+04 
1. 27E-01 
8. 48E-01 
6 . 24E+04 
6. 46E-03 
3 . 44E+02 
4 . 33E+02 
1 . 83E+01 
8 . 40E+04 
2 . 72E+02 
2 .33E+02 
1 . 25E+04 
6. 68E+06 
3 . 51E+00 
4. 06E-01 
8 . OOE+01 
1. 427-02 
1. 77E+04 
4. 29E-01 
3 . 72E+00 
3 . 15Es04 
1. 26E+01 
5 . 66E+03 
3 . 22E+01 
4. 99E-02 
8. 24E-04 
8 . 96E+02 
4 .34E-01 
1. 24E+04 
7 . 99E+03 
0. OOE+00 
1 . 68E+s04 
1. 72E+04

1 .27E+03 

0 .OOE+00 

1. 3 8E+04 
0 . OOE+00 
7. 50E+01 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+OO 
0 .OOE+00 

0 .OOE+00 

0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+O0 
0 . OOE+00 
0 .OOE+00 

0 .OOE+00 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE±00 
0 . OOE+00 
0. OOE+00 
9 . 76E+01 
7. 04E+01

LUNG GILLI

1 . 27E+03 
0 . OOE+00 
1. 38E+04 
0 . OOE+00 
3 . 07E+01 
1. 27E+04 
1. 79E+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
6 . 41E+00 
8 . 64E+04 
6. 02E-02 
o . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
6. 74Ei-04 
4. 12E+01 
1 . OOE+04 
4.11lE+02 
5. 76E-02 
1 . 52E-03 
7 . 43E+03 
1. 41E+00 
1. 90E+05 
2 . 50E+04 
0. OOE+00 
0. OOE+00 
0. OOE+00

1 . 27E+03 
0.- OOE+00 
1. 38E+04 
0. OOE+00 
2 . 10E+04 
1. 98E+06 
1 . 52E+04 
1 . 24E+05 
1. 53E+06 
1. 34E+06 
8 .72E+06 

3 . 07E+05 
9 .36E+03 
1 . 11E+04 
1. 24E+06 
1 . 58E+03 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
2 . 42E+06 
1 . 65E+07 
6 . 07E+04 
2 . 74E+04 
2 . 93E+05 
3 . 20OE±03 
2 . 94E+06 
2 . 68E+04 
8. 32E+04 
2 . 69E+06 
1. 30E+05 
7 . 51E+05 
1. 54E+05 
1. 15E+03 
6. 67E+02 
7 . 83E+05 
1 . 82E+04 
1. 61E+07 
6 . 75E+06 
0 . OOE+00 
3 . 85E+06 
2 .74E+06

3-55

1. 27E+03 
0. OOE+00 
1. 38E+04 
9. 28E+04 
3 .OOE+03 

6 .68E+04 

S. 74E+04 
6 . 39E+03 
1. 78E+05 
9. 52E+04 
2 . 59E+05 
1. 42E+04 
3 . 67E+04 
6. 14E+04 
4 . 66E+04 
2 . 85E+02 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
1. 77E+04 
2 . 92E-05 
3 .38E-07 
3 . 71E+05 
7 . 65E+05 
2 . 59E+05 
1 . 19E+05 
5 . 59E+05 
3 . 02E+01 
4 . 09E+05 
1 . 65E+05 
S. 79E+05 
1. 49E±05 
6. 30E+05 
9 . 68E+04 
2 . 69E+05 
6 . 13E+03 
8 . 72E-07 
1. 09E+05 
9. 04E+04 
9 . 60E+05 
2 . 73E+05 
0. OOE+00 
3 .98E+05 
9. 92E+04

0
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Table 3-lob

TEEN INHALATION Ri(I) (mrem/yr per uCi/m

Page 2 of 2

BONE LIVER TOT BODY THYROID KIDNEYIsotope 

Te-125m 
Te-127m 
Te-127 
Te-129m 
Te-129 
Te-131m 
Te-131 
Te-132, 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs-134 
Cs-136 
Cs-137 
Cs-138 
Ba-139 
Ba-140 
Ba-141 
Ba-142 
La-140 
La-142 
Ce-141 
Ce-143 
Ce-144 
Pr-143 
Pr-144 
Nd-147 
W-187 
Np -239 
K-40 
Co-5 7 
Sr-85 
Y-88 
Nb -94 
Nb- 97 
Cd-109 
Sn-113 
Ba -133 
Te-134 
Ce-139 
Hg-203

4. 88E+03 
1. 80E+04 
2 . 01E+00 
1. 39E+04 
7 . lOE-02 
9 . 84E+01 
1. 58E-02 
3 . 60E+02 
6. 24E+03 
3 . 54E+04 
1. 59E+03 
1 . 22E4-04 
8. 88E+02 
3. 70E+03 
5. 02E+05 
5 . 15E+04 
6 . 70E+05 
4 . 66E+02 
1 . 34E+00 
5. 47E+04 
1. 42E-01 
3 .70E-02 

4 .79E+02 

9 . 60E-01 
2 . 84E+04 
2 . 66E+02 
4 . 89E+06 
1. 34E+04 
4. 30E-02 
7 . 86E+03 
1. 20E+01 
3 .38E+02 
0. OOE+00 
0. OOE+00 
4. OOE+04 
0. OOE+00 
0. OOE+00 
3 . 14E-01 
0. OOE+00 
1. 20E+05 
3 .76E+05 
4 . 25E-02 
o0. 00E+00 
0. 00E+00

2 .24E+03 

8 .16E+03 

9 . 12E-01 
6 .58E+03 

3. 38E-02 
6. 01E+01 
8. 32E-03 
2 . 90E+02 
1. 79E+04 
4. 91E+04 
4 .38E+03 
2 . 05E+04 
2 .32E+03 
9 . 44E+03 
1 . 13E+06 
1 . 94E+05 
8. 48E+05 
8 .56E+02 
9. 44E-04 
6. 70E+01 
1 . 06E-04 
3 .70E-05 

2 .36E+02 
4. 25E-01 
1. 90E+04 
1 . 94E+02 
2 .02E+06 

5. 31E+03 
1. 76E-02 
8 . 56E+03 
9 . 76E+00 
3 . 19E+01 
o . OOE+00 
9 . 44E+02 
o . OOE+00 
0 . OOE+00 
o0. O0E+00 
7 . 78E-02 
8 . 00E+05 
3 .76E+03 
6 . 40E+03 
3 .48E-02 

o0. OOE+00 
0. 00E+00

6 . 67E+02 
2 . 18E+03 
4. 42E-01 
2 . 25E+03 
1 . 76E-02 
4 . 02E+01 
5. 04E-03 
2 . 19E+02 
7 . 17E+03 
2 .64E+04 

1. 58E+03 
6 .22E+03 

8. 40E+02 
3 . 49E+03 
5. 49E+05 
1 . 37E+05 
3 . 11E+05 
4 . 46E+02 
3 .90E-02 

3 . 52E+03 
4. 74E-03 
2 . 27E-03 
6. 26E+01 
1. 06E-01 
2 . 17E+03 
2 . 16E+01 
2 . 62E+05 
6. 62E+02 
2. 18F-03 
5 . 13E+02 
3 . 43E+00 
1. 77E+01 
0 . OOE+00 
9. 20E+02 
1. 04E+04 
o0. OOE+00 
o0. O0E+00 
2 . 84E-02 
2 . 72E+04 
7 .76E+03 

2 . 64E+04 
2. 91E-02 
o0. OOE+00 
0 . 00E+00

1. 40E+03 
4 .38E+03 
1. 42E+00 
4. 58E+03 
5. 18E-02 
7. 25E+01 
1. 24E-02 
2 . 46E+02 
1. 49E+06 
1 . 46E+07 
1. 51E+05 
2 . 92E+06 
3 .95E+s04 
6. 21E+05 
0 . OOE+00 
0. OOE+00 
0 . 00E+00 
0. OOE+00 
0. OOE+00 
o0. OOE+00 
0. OOE+00 
0. OOE+00 
o0. OOE+00 
0. 00E+00 
0. OOE+00 
o0. OOE+00 
o0. OOE+00 
o0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . 00E+00 
0 . OOE.00 
o . OOE+00 
o0. 00E+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
2 . 32E+03 
0. OOE+00 
3 . 57E-02 
0. 00E+00 
0 . 00E+00

LUNG GILLI

o0. OOE+00 
6. 54E+04 
7. 28E+00 
5 . 19E+04 
2 . 66E-01 
4. 39E+02 
6 . 18E-02 
1. 95E+03 
.2 . 75E+04 
8. 40E+04 
6 . 92E+03 
3 . 59E+04 
3 . 66E+03 
1 . 49E+04 
3 . 75E+05 
1. 10E+05 
3 . 04E+05 
6 . 62E+02 
8 . 88E-04 
2 .28E+01 
9 . 84E-05 
3 . 14E-05 
0. OOE+00 
0 . 00E+00 
8 . 88E+03 
8. 64E+01 
1. 21E+06 
3 . 09E+03 
1. 01E-02 
5 . 02E+03 
0. OOE+00 
1. OOE+02 
0. OOE+00 
0 . OOE+00 
o0. 00E+00 
o0. OOE+00 
o0. 00E+00 
9 . 12E-02 
5 .36E+05 
0 . OOE+00 
2 . 24E+01 
2 .33E-01 
o0. OOE+00 
0. OOE+00

5 .36E+05 

1. 66E+06 
1 . 12E+04 
1. 98E+06 
3 .30E+03 
2 .38E+05 
2 .34E+03 
4. 49E+05 
o0. OOE+00 
o0. OOE+00 
0. 00E+00 
o . OOE+00 
0. OOE+00 
0 . OOE+00 
1 . 46E+05 
1. 78E+04 
1. 21E+05 
7 . 87E+01 
6 . 46E+03 
2 . 03E+06 
3 . 29E+03 
1 . 91E+03 
2 . 14E+05 
1. 02E+04 
6. 14E+05 
1. 30E+05 
1. 34E+07 
4. 83E+05 
1. 75E+03 
3 . 72E+05 
4 .74E+04 

6 . 49E+04 
o . 00E+00 
5 . 86E+05 
7 . 04E+05 
0 . OOE+00 
0. OOE+00 
3 .93E+03 
1. 28E+06 
1. 60E+06 
2 . 32E+06 
5. 40E+03 
0 . OOE+00 
o0. OOE+00

3-56

7 . 50E+04 
1. 59E+05 
8 . 08E+04 
4. 05E+05 
1. 62E+03 
6. 21E+05 
1. 51E+01 
4. 63E+05 
9 . 12E+03 
6 . 49E+03 
1. 27E+03 
1 . 03E+04 
2 . 04E+01 
6 .95E+03 
9 . 76E+03 
1. 09E+04 
8 . 48E+03 
2 .70E-01 

6 . 45E+03 
2 . 29E+05 
7 . 46E-04 
4. 79E-10 
4. 87E+05 
1. 20E+04 
1. 26E+05 
2 . 55E+05 
8 . 64E+05 
2 . 14E+05 
2 .35E-04 
1. 82E+05 
1. 77E+05 
1 .32E+05 
o0. OOE+00 
3 . 14E+04 
5 . 52E+04 
0. OOE+00 
0 . OOEs00 
2 . 17E+03 
6. 88E+04 
1. 20E+04 
7 .76E+04 

1. 10E+01 
o0. OOE+00 
0. OOE+00
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CHILD INHALATION Ri(I) (mrem/yr per uCi/m 
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Isotope BONE LIVER TOT BODY THYROID KIDNEY LUNG -GILLI 

H-3 O.OOE+OO 1.12E+03 1.12E+03 1.12E+03 1.12E+03 1.12E+03 1.12E+03 
Be-7 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Na-24 1.61E+04 1.61E+04 1.61E+04 1.61E+04 1.61E+04 1.61E+04 1.61E+04 
P-32 2.60E+06 1.14E+05 9.88E+04 O.OOE+OO O.OOE+OO O.OOE+OO 4.22E+04 
Cr-51 O.OOE+OO O.QOE+OO 1.54E+02 .8.55E+01 2.43E+01 1.70E+04 1.08E+s03 
Mn-54 O.OOE+OO 4.29E+04 9.51E+03 O.OOE+OO 1.OOE+04 1.58E+06 2.29E+04 
Mn-56 O.OOE+OO 1.66E+00 3.12E-01 O.OOE+OO 1.67E+00 1.31E+04 1.23E+05 
Fe-55 4.74E+04 2.52E+04 7.77E+03 O.OOE+OO O.OOE+OO 1.11E+05 2.87E+03 
Fe-59 2.07E+04 3.34E+04 1.67E+04.O.OOE+OO. O.OOE+OO 1.27E+06 7.07E+04 
Co-58 O.OOE+OO-,1.77E+O3 3.16E+03 O.OOE+OO O.OOE+OQ 1.11E+06 3.44E+04 
Co-60 O.OOE+OO 1.31E+04 2.26E+04 O.OOE+OO O.OOE+QQ 7.07E+06 9.62E+04 
Ni-63 8.21E+05 4.63E+04 2.80E+04 O.OOE+OO O.OOE+OO 2.75E+05 6.33E+03 
Ni-65 2.99E+00 2.96E-01 1.64E-01 O.OOE+OO O.OOE+OO 8.18E+03 8.40E+04 
Cu-64 O.OOE+OO 1.99E+00 1.07E+00 O.OOE+OO 6.03E+00 9.58E+03 3.67E+04 
Zn-65 4.26E+04 1.13E+05 7.03E+04 O.OOE+OO 7.14E+04 9.95E+05 1.63E+04 
Zn-69 6.70E-02 9.66E-02 8.92E-03 O.OOE+OO 5.85E-02 1.42E+03 1.02E+04 
Br-83 O.OOEs-O O.OOE.-O 4.74E+02 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-84 O.OOE+OO O.OOE+OO 5.48E+02 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Br-85 O.OOE+OO O.OOE+OO 2.53E+01 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Rb-86 O.OOE+OO 1.98E+05 1.14E+05 O.OOE+OO O.OOE+OO O.OOE+OO 7.99E+03 
Rb-88 O.OOE+OO 5.62E+02 3.66E+02 O.OOE+OO O.OOE+OO O.OOE+OO 1.72E+01 
Rb-89 O.OOE+OO 3.45E+02 2.90E+02 O.OOE+OO O.OOE+OO O.OOE+OO 1.89E+00 
Sr-89 5.99E+05 O.OOE+OO 1.72E+04 O.OOE+OO O.OOE+OO 2.16E+06 1.67E+05 
Sr-90 1.01E+08 O.OOE+OO 6.44E+06 O.OOE+OO O.OOE+OO 1.48E+07 3.43E+05 
Sr-91 1.21E+02 O.OOE+OO 4.59E+00 O.OOE+OO O.OOE+OO 5.33E+04 1.74E+05 
Sr-92 1.31E+01 O.OOE+OO 5.25E-01 O.OOE+OO O.OOE+OO 2.40E+04 2.42E+05 
Y-90 4.11E+03 O.OOE+OO 1.11E+02 O.OOE+OO O.OOE+OO 2.62E+05 2.68E+05 
Y-91xn 5.07E-01 O.OOE+OO 1.84E-02 O.OOEs-O O.OOE+OO 2.81E+03 1.72E+03 
Y-91 9.14E+05 O.OOE+OO 2.44E+04 O.OOE+OO O.OOE+OO 2.63E+06 1.84E+05 
Y-92 2.04E+01 O.OOE+OO 5.81E-01 O.OOE+OO O.OOE+OO 2.39E+04 2.39E+05 
Y-93 1.86E+02 O.OOE+OO 5.11E+00 O.OOE+OO O.OOE+OO 7.44E+04 3.89E+05 
Zr-95 1.90E+s05 4.18E+04 3.70E+04 O.OOE+OO 5.96E+04 2.23E+06 6.11E+04 
Zr-97 1.88E+02 2.72E+01 1.60E+01 O.OOE+OO 3.88E+01 1.13E+05 3.51E+05 
Nb-95 2.35E+04 9.18E+03 6.55E+03 O.OOE+OO 8.62E+03 6.14E+05 3.70E+04 
Mo-99 O.OOE+OO 1.72E+02 4.25E+01 O.OOE+OO 3.92E+02 1.35E+05 1.27E+05 
Tc-99m 1.78E-03 3.48E-03 5.77E-02 O.OOE+OO 5.07E-02 9.51E+02 4.81E+03 
Tc-1O1 8.10E-05 8.51E-05 1.08E-03 O.OOE+OO 1+.45E-03 5.85E+02 1.63E+01 
Ru-103 2.79E+03 O.OOE+OO 1.07E+03 O.OOE+OO 7.03E+03 6.62E+05 4.48E+04 
Ru-105 1.53E+00 O.OOE+OO 5.55E-01 O.OOEi-O 1.34E+00 1.59E+04 9.95E+04 
Ru-106 1.36E+05 O.OOE+OO 1.69E+04 O.OOE+OO 1.84E+05 1.43E+07 4.29E+05 
Ag-11rn 1.69E+04 1.14E+04 9.14E+03 O.OOE+OO 2.12E+04 5.48E+06 1.OOE+05 
Sb-122 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO OOOE+OO O.OOE+OO O.OOE+OO 
Sb-124 5.74E+04 7.40E+02 2.OOE+04 1.26E+02 O.OOE+OO 3.24E+06 1.64E+05 
Sb-125 9.84E+04 7.59E+02 2.07E+04 9.10E+01 O.OOE+OQ 2.32E+06 4.03E+04
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CHILD INHALATION Ri(I) (mrern/yr per uCi/m 
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Isotope BONE LIVER TOT BOD Y THYROID KIDNEY LUNG GILLI 

Te-125rn 6.73E+s03 2.33E+03 9.14E+02 1.92E+03 0.OOE+00 4.77E+05 3.38E+04 
Te-127m 2.49E+04 8.55E+03 3.02E+03 6.07E+03 6.36E+04 1.48E+06 7.14E+04 
Te-127 2.77E+00 9.51E-01 6.10E-01 1.96E+00 7.07E+00 1.OOE+04 5.62E+04 
Te-129m 1.92E+04 6.85E+03 3.04E+03 6.33E+03 5.03E+04 1.76E+06 1.82E+05 
Te-129 9.77E-02 3.50E-02 2.38E-02 7.14E-02 2.57E-01 2.93E+03 2.55E+04 
Te-131rn 1.34E+02 5.92E+01 5.07E+01 9.77E+01 4.OOE+02 2.06E+05 3.08E+05 
Te-131 2.17E-02 8.44E-03 6.59E-03 1.70E-02 5.88E-02 2.05E+03 1.33E+03 
Te-132 4.81E+02 2.72E+02 2.63E+02 3.17E+02 1.77E+03 3.77E+05 1.38E+05 
1-130 8.18E+03 1.64E+04 8.44E+03 1.85E+06 2.45E+04 0.OOE+00 5.11E+03 
1-131 4.81E+04 4.81E+04 2.73E+04 1.62E+07 7.88E+04 0.OOE+00 2.84E+03 
1-132 2.12E+03 4.07E+03 1.88E+03 1.94E+05 6.25E+03 0.OOE+00 3.20E+03 
1-133 1.66E+04 2.03E+04 7.70E+03 3.85E+06 3.38E+04 0.OOE+00 5.48E+03 
1-134 1.17E+03 2.16E+03 9.95E+02 5.07E+04 3.30E+03 0.OOE+00 9.55E+02 
1-135 4.92E+03 8.73E+03 4.14E+03 7.92E+05 1.34E+04 0.OOE+00 4.44E+03 
Cs-134 6.51E+05 1.01E+06 2.25E+05 0.OOE+00 3.30E+05 1.21E+05 3.85E+03 
Cs-136 6.51E+04 1.71E+05 1.16E+05 0.OOE+00 9.55E+04 1.45E+04 4.18E+03 
Cs-137 9.07E+05 8.25E+05 1.28E+05 0.OOE+00 2.82E+05 1.04E+05 3.62E+03 
Cs-138 6.33E+02 8.40E+02 5.55E+02 0.OOE+00 6.22E+02 6.81E+01 2.70E+02 
Ba-139 1.84E+00 9.84E-04 5.36E-02 0.OOE+00 8.62E-04 5.77E+03 5.77E+04 
Ba-140 7.40E+04 6.48E+01 4.33E+03 0.OOE+00 2.11E+01 1.74E+06 1.02E+05 
Ba-141 1.96E-01 1.09E-04 6.36E-03 0.OOE+00 9.47E-05 2.92E+03 2.75E+02 
Ba-142 4.99E-02 3.60E-05 2.79E-03 0.OOE+00 2.91E-05 1.64E+03 2.74E+00 
La-140 6.44E+02 2.25E+02 7.55E+01 0.OOE+00 0.OOE+00 1.83E+05 2.26E+s05 
La-142 1.29E+00 4.11E-01 1.29E-01 0.OOE+00 0.OOE+00 8.70E+03 7.59E+04 
Ce-141 3.92E+04 1.95E+04 2.90E+03 0.OOE+00 8.55E+03 5.44E+05 5.66E+04 
Ce-143 3.66E+02 1.99E+02 2.87E+01 0.OOE+00 8.36E+01 1.15E+05 1.27E+05 
Ce-144 6.77E+06 2.12E+06 3.61E+05 0.OOE+00 1.17E+06 1.20E+07 3.89E+05 
Pr-143 1.85E+04 5.55E+0-3 9.14E+02 0.OOE+00 3.OOE+03 4.33E+05 9.73E+04 
Pr-144 5.96E-02 1.85E-02 3.O0E-03 0.OOE+00 9.77E-03 1.57E+03 1.97E+02 
Nd-147 1.08E+04 8.73E+03 6.81E+02 0.OOE+00 4.81E+03 3.28E+05 8.21E+04 
W-187 1.63E+01 9.66E+00 4.33E+00 0.OOE+00 0.OOE+00 4.11E+04 9.10E+04 
Np-239 4.66Ei-02 3.34E+s01 2.35E+01 0.OOEs00 9.73E+s01 5.81E+04 6.40E+04 
K-40 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 
Co-57 0.OOE+00 9.03E+02 1.07E+03 0.OOE±00 0.OOE+00 5.07E+05 1.32E+04 
Sr-85 4.44E+04 0.-00E+00 1.18E+04 0.OOE+00 0.OOE+00 5.55E+05 2.04E+04 
Y-88 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 
Nb-94 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 
Nb-97 4.29E-01 7.70E-02 3.60E-02 0.OOE+00 8.55E-02 3.42E+03 2.78E+04 
Cd-109 0.OOE+00 7.03E+05 2.96E+04 0.OOE+00 6.29E+05 1.11E+06 3.OOE+04 
Sn 113 1.41E+05 3.29E+03 8.51E+03 2.63E+03 0.OOE+00 1.33E+06 4.81E+03, 
Ba-133 4.07E+05 4.07E+03 3.70E+04 0.OOE+00 2.OOE+01 1.92E+06 3.07E+04 
Te-134 5.66E-02 3.26E-02 3.48E-02 4.59E-02 2.11E-01 4.55E+03 1.80E+03 
Ce-139 0.OOE+00 0.OQE+00 0.OOE+00 0-00E+00 0.OOE+00 0.OOE+00 0.OOE+00 
Hg-203 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00
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BONE LIVER TOT BODY THYROID KIDNEYIsotope 

H-3 
Be -7 
Na-24 
P- 32 
Cr-Si 
Mn- 54 
Mn- 56 
Fe-S55 
Fe-S 9 
Co-5 8 
Co-60 
Ni-63 
Ni-65 
Cu-64 
Zn-65 
Zn- 69 
Br- 83 
Br-84 
Br-85 
Rb- 86 
Rb- 88 
Rb- 89 
Sr-89 
Sr- 90 
Sr-91 
Sr-92 
Y-90 
Y-91M 
Y-91 
Y-92 
Y- 93 
Zr- 95 
Zr-97 
Nb- 95 
Mo-99 
Tc-99in 
Tc -101 
Ru -103 
Ru-lOS 
Ru -106 
Ag-110m 
Sb- 122 
Sb- 12 4 
Sb- 125

0. OOE+00 
0 . OOE+00 
1. 06E+04 
2 . 03E+06 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
1. 97E+04 
1. 36E+04 
0. OOE+00 
0. OOE+00 
3 .39E+05 
2 .39E+00 
0. OOE+00 
1 . 93E+04 
S . 39E-02 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
3. 98E+05 
4 . 09E+07 
9 . 56E+01 
1 . 05E+01 
3. 29E+03 
4. 07E-01 
5 . 88E+05 
1. 64E+01 
1 . 50E+02 
1. 15E+05 
1 . 50E+02 
1 . 57E+04 
0 . OOE+00 
1 . 40E-03 
6 .51E-05 
2 . 02E+03 
1. 22E+00 
8 . 68E+04 
9 . 98E+03 
0. OOE+00 
3 .79E+04 
5. 17E+04

6 . 47E+02 
0 . OOE+00 
1. 06E+04 
1. 12E+05 
0. OOE+00 
2 . 53E+04 
1. 54E+00 
1. 17E+04 
- . '5E+04 

1 . 22E+03 
8 . 02E+03 
2 .04E+04 

2 . 84E-01 
1 . 88E+00 
6 .26E+04 

9 . 67E-02 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
1 . 90E+05 
S . 57E+02 
3. 21E+02 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 .OOE+O0 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
2 . 79E+04 
2 . 56E+01 
6. 43E+03 
1. 65E+02 
2 . 88E-03 
8 . 23E-05 
0. OOE+00 
0. OOE+00 
0 . OOEi-00 
7 .22E+03 

0 . OOE+00 
S. 56E+02 
4. 77E+02

6 . 47E+02 
0 . OOE+00 
1 . 06E+04 
7 . 74E+04 
8. 95E+01 
4. 98E+03 
2. 21E-01 
3 .33E+03 
9 . 48E+03 
1. 82E+03 
1. 18E+04 
1 . 16E+04 
1 .23E-01 

7 . 74E-01 
3 . 11E+04 
7 . 18E-03 
3 . 81E+02 
4 . OOE+02 
2 . 04E+01 
8. 82E+04 
2 . 87E+02 
2 . 06E+02 
1 . 14E+04 
2 . 59E+06 
3 . 46E+00 
3 .91E-01 
8 . 82E+01 
*1.39E-02 
1 . 57E+04 
4 . 61E-01 
4 . 07E+00 
2 . 03E+04 
1. 17E+01 
3. 78E+03 
3 .23E+01 

3 .72E-02 

8. 12E-04 
6. 79E+02 
4. lOE-01 
1 . 09Ei-04 
5 . OOE+03 
0. OOE+00 
1. 20E+04 
1 . 09E+04

6 . 47E+02 
0. OOE+00 
1. 06E+04 
0 . OOE+00 
5 .75E+01 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. 00E+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOEi00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00' 
0. OOEi00 
0 . OOE+00 
0 . OOEs00 
0 . OOE+00 
0. OOE+00 
1 . 01E+02 
6 .23E+01

LUNG GILLI

6 .47E+02 

0 .OOE+00 

1. 06E+04 
0. OOE+00 
1. 32E+01 
4 . 98E+03 
1. 10E+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
3 .98E+00 
3 .25E+04 
4. 02E-02 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
3 . 11E+04 
2 . 59E+01 
4 . 72E+t03 
2 . 65E+02 
3 . 11E-02 
9 .79E-04 

4. 24E+03 
8. 99E-01 
1. 07Ei-05 
1. 09E+04 
0. OOE+00 
0 . OOE+00 
0. OOE+00

6 . 47E+02 
0 . OOE+00 
1 . 06E+04 
0 . OOE+00 
1. 28E+04 
1. OOE+06 
1. 25E+04 
8 . 69E+04 
1. 02E+06 
7 .77E+05 

4 . 51E+06 
2 . 09E+05 
8. 12E+03 
9 .30E+03 
6. 47E+05 
1. 47E+03 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
2 . 03E+06 
1. 12E+07 
S5. 26E+04 
2 .38E+04 
2 . 69E+05 
2 .7 9E+03 
2 . 45E+06 
2 . 45E+04 
7 . 64E+04 
1. 75E+06 
1 . 10E+05 
4. 79E+05 
1. 35E+05 
8. 11E+02 
5 . 84E+02 
S . 52E+05 
1. 57E+04 
1. 16E+07 
3 . 67E+06 
0. OOE+00 
2 . 65E+06 
1 . 64E+06

3-59

6 . 47E+02 
0. OOE+00 
1 . 06E+04 
1. 61E+04 
3 . 57E+02 
7 . 06E+03 
7 . 17E+04 
1. 09E+03 
2 .48E+04 

1. 11E+04 
3 .19E+04 

2 . 42E+03 
5. 01E+04 
1. 50E+04 
S. 14E+04 
1. 32E+04 
0. OOE+00 
0. OOE+00 
0. OOE+00 
3 . 04E+03 
3 .39E+02 
6. 82E+01 
6. 40E+04 
1. 31E+05 
7 . 34E+04 
1. 40E+05 
1. 04E+05 
2 .35E+03 
7 . 03E+04 
1 .27E+05 

1. 67E+05 
2. 17E+04 
1 . 40E+05 
1. 27E+04 
4 . 87E+04 
2 . 03E+03 
8. 44E+02 
1. 61E+04 
4. 84E+04 
1. 64E+05 
3 . 30E+04 
0 . OOE+00 
S. 91E+04 
1. 47E+04
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Table 3-10d

INFANT INHALATION Ri(I) 

BONE LIVER TOT BODYIsotope 

Te- 125mi 
Te-127m 
Te- 127 
Te-129rn 
Te-129 
Te-131m~ 
Te-131 
Te-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs-134 
Cs- 13 6 
Cs 137 
Cs- 13 8 
Ba- 13 9 
Ba- 140 
Ba- 141 
Ba- 142 
La- 140 
La- 142, 
Ce- 141 
Ce- 14 3 
Ce- 144 
Pr- 143 
Pr- 144 
Nd- 147 
W-187 
Np- 239 
K- 40 
Co-57 
Sr-85 
Y- 88 
Nb- 94 
Nb- 97 
Cd-i 09 
Sn-113 
Ba- 13 3 
Te-134 
Ce-139 
Hg- 203

4. 76E+03 
1. 67E+04 
2 .23E+04 

1. 41Ei-04 
7 . 88E-02 
1. 07E+02 
1 . 74E-02 
3 . 72E+02 
6. 3 6E+03 
3 .79E+04 

1 . 69E+03 
1. 32E+04 
9 .21E+02 

3 . 86E+03 
3 . 96E+05 
4. 83E+04 
5 . 49E+05 
5. 05E+02 
1. 48E+00 
5 . 60E+04 
1 . 57E-01 
3 .98E-02 
5. 05E+02 
1. 03E+00 
2 . 77E+04 
2 . 93E+02 
3 . 19E+06 
1. 40E+04 
4. 79E-02 
7 . 94E+03 
1. 30E+01 
3 .71E+02 
0. OOE+00 
0. OOE+00 
3 .78E+04 
0 . OOE+00 
0. OOE+00 
3 .42E-01 

0. OOE+00 
8. 40E+04 
2 . 66E+05 
4. 45E-02 
.0. OOE+00 
0 . OOE+00

1 . 99E+03 
6. 90E+03 
9. 53E-01 
6 . 09E+03 
3 .47E-02 

5 . 50E+01 
8. 22E-03 
2 .37E+02 

1. 39E+04 
4. 44E+04 
3 . 54E+03 
1. 92E+04 
1 . 88E+03 
7 . 60E+03 
7 . 03E+05 
1 . 35E+05 
6 . 12E+05 
7 . 81E+02 
9. 84E-04 
5. 60E+01 
1. 08E-04 
3 .30E-05 
2 . OOE+02 
3 . 77E-01 
1 . 67E+04 
1. 93E+02 
1. 21E+06 
5. 24E+03 
1. 85E-02 
8 . 13E+03 
9 . 02E+00 
3 .32E+01 
0 . OOEi00 
6. 51E+02 
0. OOE+00 
0. OOE+00 
0. OOE+00 
7. 29E-02 
3 . 64E+05 
2 . 24E+03 
2. 38BE+03 
2 . 86E-02 
0. OOE+00 
0. OOE+00

(mrein/yr per uCi/m )
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6 . 58E+02 
2 . 07E+03 
4 . 89E-01 
2 . 23E+03 
1. 88E-02 
3 . 63E+01 
5 . OOE-03 
1. 76E+02 
5. 57E+03 
1 . 96E+04 
1. 26E+03 
5 . 60E+03 
6. 65E+02 
2 . 77E+03 
7 . 45E+04 
5. 29E+04 
4 . 55E+04 
3 .98E+02 
4. 30E-02 
2 .90E+03 
4 . 97E-03 
1 . 96E-03 
5. 15E+01 
9 . 04E-02 
1. 99E+03 
2 . 21E+01 
1 .76E+05 

6. 99E+02 
2 . 41E-03 
5 . OOE+02 
3 . 12E+00 
1. 88E+01 
0 . OOE+00 
6. 41E+s02 
7 . 56E+03 
0 . OOE+00 
0. OOE+00 
2 . 63E-02 
1 . 40E+04 
5 . 04E+03 
1. 82E+04 
2 .35E-02 
0. OOE+00 
0. OOE+00

1 . 62E+03 
4. 87E+03 
1. 85E+00 
5 . 47E+03 
6. 75E-02 
8 . 93E+01 
1. 58E-02 
2 .79E+02 

1 . 60E+06 
1. 48E+07 
1 . 69E+05 
3 .56E+06 

4. 45E+04 
6 . 96E+05 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
o0. OOE+OO 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
1. 82E+03 
0. OOE+00 
4. 07E-02 
0. OOE+00 
0. OOE+00

LUNG GILLI

0. OOE+00 
3 . 75E+04 
4 .86E+00 
3 . 18E+04 
1. 75E-01 
2 . 65E+02 
3 . 99E-02 
1 . 03E+03 
1. 53E+04 
5 . 18E+04 
3 .95E+03 
2 .24E+04 

2 . 09E+03 
8 . 47E+03 
1 . 90E+05 
5 . 64E+04 
1. 72E+05 
4. 10E+02 
5. 92E-04 
1. 34E+01 
6 . 50E-05 
1. 90E-05 
0 . OOE+00 
0. OOE+00 
5 . 25E+03 
5 . 64E+01 
5 .38E+05 
1 . 97E+03 
6. 72E-03 
3 . 15E+03 
0 . OOE+00 
6 . 62E+01 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
5. 70E-02 
2 . 80E+05 
0. OOE+00 
1. 25E+01 
1. 34E-01 
0. OOE+00 
0 . OOE+00

4. 47E+05 
1. 31E+06 
1 . 03E+04 
1 . 68E+06 
3 . OOE+03 
1. 99E+05 
2 . 06E+03 
3 . 40E+05 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
7 . 97E+04 
1 . 18E+04 
7 . 13E+04 
6 . 54E+01 
5. 95E+03 
1 . 60E+06 
2 . 97E+03 
1 . 55E+03 
1 . 68E+05 
8. 22E+03 
5. 17E+05 
1 . 16E+05 
9 . 84E+06 
4 .33E+05 
1. 61E+03 
3 . 22E+05 
3 . 96E+04 
5 . 95E+04 
0 . OOE+00 
3 . 79E+s05 
4 . 20E+05 
0. OOE+00 
0. OOE+00 
3 . 32E+03 
8. 68E+05 
1 . 09E+06 
1. 27E+06 
4. 10E+03 
0. OOE+00 
0. OOE+00

3-60

1. 29E+04 
2 . 73E+04 
2 . 44E+04 
6. -90E+04 
2 . 63E+04 
1. 19E+05 
8. 22E+03 
4. 41E+04 
1 . 99E+03 
1. 06E+03 
1. 90E+03 
2 . 16E+03 
1. 29E+03 
1. 83E+03 
1. 33E+03 
1. 43E+03 
1 .33E+03 
8. 76E+02 
5. 10E+04 
3 . 84E+s04 
4. 75E+03 
6 . 93E+02 
8. 48E+04 
5 . 95E+04 
2 . 16E+04 
4. 97E+04 
1. 48E+05 
3. 72E+04 
4. 28E+03 
3 . 12E+04 
3 . 56E+i04 
2 . 49E+04 
0. OOE+00 
4. 86E+03 
6. 72E+03 
0 . OOE+00 
0. OOE+00 
2 . 69E+04 
1 . 12E+04 
1 . 68E+03 
1. 08E+04 
3 . 54E+03 
0 . OOE+00 
0 . OOE+00
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Table 3-11a 

ADULT INGESTION (Leafy Vegetable) Ri(V) 

?m/yr per uCi/sec (H-3: mrem/yr 

BONE LIVER TOT BODY THYROID KIDNEY

2 
m 

Isotope 

H- 3 
Be -7 
Na -24 
P-32 
Cr-5i 
Mn- 54 
Mn- 56 
Fe-S S 
Fe-S 9 
Co-58 
Co-60 
Ni-63 
Ni-65 
Cu-64 
Zn-65 
Zn-69 
Br-83 
Br-84 
Br-85 
Rb- 86 
Rb- 88 
Rb- 89 
Sr-89 
Sr -90 
Sr-91 
Sr-92 
Y-90 
Y-91m 
Y-91 
Y-92 
Y-93 
Zr-95 
Zr-97 
Nb- 95 
Mo-99 
Tc -9 9m 
Tc-l0l 
Ru -103 
Ru- 105 
Ru -106 
Ag-ll0m 
Sb-122 
Sb-124 
Sb-125

0. OOE+00 
9 .36E+04 
2 . 69E+05 
1 . 40E+09 
0. OOE+00 
0. OOE+00 
0. OOE+00 
2 . 10E+08 
1. 26E+08 
0. OOE+00 
0. OOE+00 
1 . 04E+10 
6. 15E+01 
0 . OOE+00 
3 . 17E+08 
8. 73E-06 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
9 .96E+09 
6 . 05E+11 
3. 05E+05 
4 . 27E+02 
1 . 33E+04 
5 .22E-09 
5 . 11E+06 
9. 15E-01 
1. 70E+02 
1 . 17E+06 
3 . 37E+02 
1 . 43E+05 
0 . OOE+00 
3 . 10E+00 
8 . 22E-31 
4. 76E+06 
S .39E+01 
1. 93E+08 
1. 05E+07 
2 . 80E+05 
1. 04E+08 
1 . 37E+08

2 . 26E+03 
2 . 11E+05 
2 . 69E+05 
8. 73E+07 
0. 00E+00 
3 . 13E+08 
1 . 59E+01 
1. 45E+08 
2 . 96E+08 
3 . 07E+07 
1 . 67E+08 
7. 21E+08 
7 . 99E+00 
9 . 20E+03 
1 . 01E+09 
1 . 67E-05 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
2 . 19E+08 
3 .43E-22 

1. 39E-26 
0. OOE+00 
0. 00E+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
3 .77E+05 

6. 81E+01 
7 . 94E+04 
6 . 15E+06 
8 .77E+00 

1. 18E-30 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
9 .75E+06 
6. 43E+03 
1 . 96E+06 
1. 53E+06

2 .26E+03 
1 . 05E+05 
2 . 69E+05 
5 . 43E+07 
4.- 64E+04 
S .97E+07 
2 . 82E+00 
3 .38E+07 
1. 13E+08
6. 89E+07 
3 . 69E+08 
3 . 49E+08 
3 . 64E+00 
4. 32E+03 
4. 56E+08 
1. 16E-06 
3 . 11E+00 
2. 48E-11 
0. OOE+00 
1 . 02E+08 
1 . 82E-22 
9 . 74E-27 
2 . 86E+08 
1 . 48E+11 
1. 23E+04 
1. 85E+01 
3 . 56E+02 
2 . 02E-10 
1 . 37E+05 
2 .68E-02 
4 . 68E+00 
2 . 55E+05 
3 . 11E+01 
4. 27E+04 
1. 17E+06 
1. 12E+02 
1. 16E-29 
2 . 05E+06 
2 . 13E+01 
2 . 44E+07 
S . 79E+06 
9 . 65E+04 
4. 07E+07 
3. 25E+07

2 .26E+03 
0 . OOE+00 
2 . 69E+05 
0. OOE+00 
2 . 78E+04 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+O0 
0 . OOE+00 
0. 0OE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
4 .34E+03 

2 . 52E+05 
1. 39E+05
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2 . 26E+03 
2 .22E+05 

2 . 69E+05 
0 . OOEi00 
1. 02E+04 
9 .31E+07 
2 . 02E+01 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
2 .32E+04 
6. 75E+08 
1. 09E-05 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 . OOE+00 
5 .91E+05 
1. 03E+02 
7 . 85E+04 
1. 39E+07 
1. 33E+02 
2 . 13E-29 
1 . 82E+07 
6. 96E+02 
3 .72E+08 

1. 92E+07 
0 . OOE+00 
0. OOE+00 
0 . OOE+00

2 . 26E+03 
0. OOE+00 
2 . 69E+05 
0 . OOE+00 
6. 16E+04 
0 . OOE+00 
0 . OOE+00 
8. 08E+07 
8 .27E+07 

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0 . OOE+00.  
0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
0 .OOE+00 

0 .OOE+00 

0 . OOE+00 
0 . OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0 . OOE+00 
0 .OOE+00 

0 .OOE+00 

4. 30E+00 
6 . 05E:-31 
0. OOE+00 
0 . OOE+00 
0. OOE+00 
0. OOE+00 
1 . 68E+05 
8. 07E+07 
1. 05E+08

3-61

mrE

2 . 26E+03 
3 . 65E+07 
2 . 69E+05 
1. 58E+08 
1 . 17E+07 
9 . 58E+08 
S5. 07E+02 
8. 31E+07 
9 . 86E+08 
6. 23E+08 
3 . 14E+09 
1 . 50E+08 
2 . 03E+02 
7. 84E+05 
6. 36E+08 
2 . 51E-06 
4. 47E+00 
1. 94E-16 
0 . OOE+00 
4. 33E+07 
4. 74E-33 
8 . 05E-40 
1 . 60E+09 
1. 75E+10 
1 . 45E+06 
8 . 45E+03 
1. 41E+08 
1. 53E-08 
2 . 81E+09 
1. 60E+04 
5 .38E+06 
1 . 19E+09 
2 . 11E+07 
4. 82E+08 
1 .43E+07 

S5. 19E+03 
3 . 56E-42 
5 . 56E+08 
3. 29E+04 
1. 25E+10 
3 . 98E+09 
1. 06E+08 
2 . 94E+09 
1. 50E+09
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SOLID RADIOACTIVE WASTE PROCESS CONTROL PROGRAM 

1.0 PURPOSE 

The purpose of this document is to provide instructional 
guidance and a description of the solid radioactive waste 
Process Control Program (PCP) at the Indian Point N6. 3 
Nuclear Plant (Plant) . The PCP describes the methods used 
for processing, classification and packaging low-level 
radioactive waste into a form acceptable for disposal, in 
accordance with 10 CFR Part 61 and current disposal site 
criteria.  

To ensure the safe operation of the solid radwaste system, 
the solid radwaste system will be used in accordance with 
this Process Control Program to process wet radioactive 
wastes to meet shipping and burial ground requirements.  

This document addresses the process control program in the 
context of disposal criteria, and includes those of the 
Barnwell, South Carolina Low Level Radioactive Waste (LLRW) 
disposal facility. *Currently, the New York State generators 
of LLRW do not have access to that facility.  

This document shall be reviewed for applicability prior to 
the next LLRW disposal shipment.  

2.0 SCOPE 

This document describes current and planned practices for 
sampling, classification, processing and packaging of 
radioactive waste to current regulations and burial site 
criteria regardless of whether or not we are storing on 
site. This document does not address irradiated hardware 
which will be managed on a case-by-case basis under the 
direction of the Waste Management General Supervisor.

Page 1 of 24
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2.1 Waste Stream Identification 

The Plant has identified seven different categories of 
waste streams and treats each separately for 
classification purposes. The following list isn't 
intended to specifically name every possible waste 
stream but to list general categories of existing waste 
streams. Examples of current active waste streams are 
as follows: 

a) Dry Active Waste (DAW).  
b) Primary Resin.  
c) Cartridge Filters.  
d) Liquid Waste Processing (LWP) D-70 Media.  
e) LWP Activated Charcoal.  
f) LWP Anion Resin.  
g) LWP Cation Resin.  

2.2 Disposition of Radioactive Material 
Sent to a Vendor for Intermediate Processing 

Current and planned practices include sending 
radioactive material generated by the Plant to SEG or 
other vendors for volume reduction (VR) processing 
instead of directly to a'disposal site.  

2.2.1 This document addresses the requirements for 
10CFR Part 61.55 (waste classification) for 
radioactive material sent to vendor 
facilities.  

2.2.2 This document does NOT address the 
requirements for 10CFR Part 61.56 (waste 
characteristics) for material sent to 
intermediate processors, because the final 
treatment and packaging is performed at the 
vendor facilities.

Page 2 of 24
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2.2.3 The types of radioactive material sent to 
intermediate processors could include, but is 
not limited to, the following: 

* DAW 

* Steam Generator Blowdown Resin 

* Steam Generator Blowdown Filters 

* Contaminated Oil 

* Contaminated Soil 

* Filter media 

2.3 Disposition of Radioactive Material Sent 
Directly to a Disposal Site 

This document addresses both the 10CFR Part 61.55 and 
Part 61.56 requirements for the waste streams listed in 
Section 2.1.

.3.0 REFERENCES 

3.1 Federa 

3.1.1 

3.1.2 

3.2 Plant 

3.2.1 

3.2.2 

3.2.3

.1 Regulations 

Code of Federal Regulations, Title 10, 
Part 20.  

Code of Federal Regulations, Title 10, 
Part 61.  

Procedures 

Quality Assurance Procedure Manual 
Section 18.1, "Quality Assurance Audit 
Program".  

Quality Assurance Instructions, 
QAI 1. 3, "Process Control Program (PCP), Tech 
Spec B QA Surveillance Plan".  

AP-3 1IP3 procedure Preparation, Review & 
Approval".
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3.2.4 RE-ADM-l-5, "RES Self-Assessment Program".  

3.2.5 RE-REA-4-13, "Spent Resin Handling".  

3*. 2.6 RE-RIVC-ll-2, "Labeling and Storage of 

Radioactive Material".  

3.2.7 RE-RWM-12-2, "Demineralizer -Liquid Waste 

Processing System".  

3.2.8 RE-RWM-12-3, "Waste Classification Compliance 

Program".  

3.2.9 RE-RWM-12-5, "Handling of the NuPac 14D-2.0 
Shielded Shipping Cask".  

3.2.10 RE-RWM-12-6, "Radioactive Waste Handling& 
Packaging".  

3.2.11 RE-RWM-12-7, "Operation of the Portable 
Mechanical Filter NF-50"1.  

3.2.12 RE-RWM-12-9, "Maintenance of Nuclear Plant 
Filters".  

3.2.13 RE-RWM-12-19, "Use of the RADMAN Computer 
Code".  

3.2.14 RE-RWM-12-21, "Use & Handling of the TFC12O
DBR High Integrity Container".  

3.2.15 RE-RWM-12-22, "-HN-200 Shielded Cask 
Handling".  

3.2.16 RE-RWM-12-23, "Use of the DEMTRK Computer 
Code".  

3.2.17 RE-RWM-12-26, "Use of the FILTRK Computer 
Code".  

3.2.18 RE-RWM-12-27, "Use & Handling of the NuPac 
10-142 Type B Cask".  

3.2.19 RE-RWM-12-30, "Waste Management Task 
Scheduling".  

3.2.20 RE-RWM-12-35, "Spent Resin Transfer".
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3.2.21 RE-RWM-12-40, "Use of the Westinghouse DOT 
2R/2OWC Cask".  

3.2.22 RE-RWM-12-42, "Operation of the Waste 
Compactor for Drums".  

3.2.23 RE-RWM-12-46, "Sorting table use".  

3.2.24 RE-RWM-12-44, "Use of the Underwater Filter 
System".  

3.2.25 RE-RWM-12-45, "Use of the TRASHP Computer 
Code".  

3.2.26 RE-RWM-12-47, "Installation and maintenance 
of Pall Filter Co. Nuclear Plant Filters".  

3.2.27 RE-RWM-12-48, "Spent Resin Transfer Using the 
NuPac Resin Drying System".  

3.2.28 RE-TRA-15-13, "Radwaste Utility Operator 
Qualification Program".  

3.2.29 RE-RWM-12-28, "Interim Radwaste Storage 
Facility (IRWSF)"I.  

3.3 Disposal Site Req~uirements 

3.3.1 Barnwell Waste Management Facility site 
disposal criteria.  

3.3.2 Barnwell (South Carolina) disposal site 
license.  

3.4 NRC Information Notices 

3.4.1 NRC Information and Enforcement Bulletin 
79-19: Packaging of Low-Level Radioactive 
Waste for Transport and Burial 

3.4.2 NRC Information Notice 80-24: Low-Level 
Radioactive Waste Burial Criteria
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3.4.3 NRC Information Notice 80-32: Clarification 
of Certain Requirements for Exclusive-Use 
Shipments of Radioactive Materials 

3.4.4 NRC Information Notice 80-32, Rev. 1: 
Clarification of Certain Requirements for 
Exclusive-Use Shipments of Radioactive 
Materials 

3.4.5 NRC Information Notice 83-05: Obtaining 
Approval for Disposing of Very-Low-Level 
Radioactive Waste - 10CFR Section 20.302 

3.4.6 NRC Information Notice 83-10: Clarification 
of Several Aspects.Relating to Use of NRC
Certified Transport Packages 

3.4.7 NRC Information Notice 83-33: Non
Representative Sampling of Contaminated Oil 

3.4.8 NRC Information Notice 84-50: Clarification 
of Scope of Quality Assurance Programs for 
Transport Packages Pursuant to 10CFR 50 
Appendix B 

3.4.9 NRC Information Notice 84-72: Clarification 
of Conditions for Waste Shipments Subject to 
Hydrogen Gas Generation 

3.4.10 NRC Information Notice 85-92: Surveys of 
Wastes Before Disposal from Nuclear Reactor 
Facilities 

3.4.11 NRC Information Notice 86-20: Low-Level 
Radioactive Waste Scaling Factors, 10CFR 61 

3.4.12 NRC Information Notice 86-90: Requests to 
Dispose of Very Low-Level Radioactive Waste 
Pursuant 10CFR 20.302 

3.4.13 NRC Information Notice 87-03: Segregation of 
Hazardous and Low-Level Radioactive Wastes 

3.4.14 NRC Information Notice 87-07: Quality 
Control of On-Site Dewatering/Solidificat'ion 
Operations by Outside Contractors
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3.4.15 NRC Information Notice 89-27: Limitations on 
the Use of Waste Forms and High Integrity 
Containers for the Disposal of Low-Level 
Radioactive Waste 

3.4.16 NRC Information Notice 92-62: Emergency 
Response Information Requirements for 
Radioactive Material Shipments 

3.4.17 NRC, Information Notice 92-72: Employee 
Training and Shipper Registration 
Requirements for Transporting Radioactive 
Materials 

3.5 Vendor Documents 

NOTE 

The operational aspects of vendor procedures are incorporated 
into site-specific procedures for each particular process listed 
in Section 3.2 of this document.  

3.5.1 Nuclear Packaging, Inc., Dewatering System 
Topical Report No. TP-02-NP-A, Rev. 0.  

3.5.2 Chem-Nuclear Systems, Inc. Q.A. Program 
Document No. QA-AD-001, latest revision.  

3.5.3 Chem-Nuclear Systems, Inc. Dewatering Control 
Process Containers Topical Report No. DW
11118- 01-NP-A.  

3.5.4 Scientific Ecology Group, Inc. Q.A.*Program 
No. SEG/QA-100, latest revision.  

3.5.5 Westinghouse-Hittman Nuclear, Inc. Mobil In
Container Dewatering and Solidification 
System- Topical Report #STD-R-05-OllNP-A.  

3.5.6 TFC Nuclear Associates, Inc. Q.A. Manual.
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3.5.7 TFC Nuclear Associates, Inc. Dewatering Test 
Report of NUHIC-120D (BR) Bead Resin, 1984.  

3.5.8 TFC Nuclear Associates Topical Report for 
High Integrity Containers No. TFC-TV-84.  

3.5.9 "1RADMAN - A Computer Code", Main Topical 
Report.  

3.5.10 NRC Acceptance Letter: RADMAN Topical 
Report, July 25, 1983.  

4.0 RESPONSIBILITIES 

The Waste Management General Supervisor has the overall 
responsibility for implementing the PCP. The Waste 
Management Processing and Transportation Supervisor is 
tasked with the day-to-day responsibilities for the 
following: 

a) Implementing the requirements of this document.  

b) Ensuring that radioactive waste is characterized and 
classified in accordance with 10CFR Part 61.55 and Part 
61 .56.  

c) Ensuring that radioactive waste is characterized and 
classified in accordance with volume reduction facility 
and disposal site licenses and other requirements.  

d) Designating other approved procedures (if required) to 
be implemented in the packaging of any specific batch 
of waste.  

e) Providing a designated regulatory point of contact 
between the Plant and the NRC, or volume reduction 
facility or disposal site.  

f) Maintaining records of on-site and off-site waste 
stream sample analysis and Plant evaluations.  

g) Suspending shipments of defectively processed or 
defectively packaged solid radioactive wastes from the 
site when the provisions of this process control 
program are not satisfied.
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5.0 DEFINITIONS 

5.1 Definitions 

5.1.1 Batch - An isolated quantity of feed waste to 
be processed having essentially constant 
physical and chemical characteristics. (The 
addition or removal of water will not be con
sidered to create a new batch).  

5.1.2 Chelating Agents - EDTA, DTPA, hydroxy
carboxylic acids, citric acid, carbolic acid 
and gluconic acid.  

5.1.3 Confirmatory Analysis - The practice of 
verifying that gross radioactivity 
measurements using MCA are reasonably 
consistent with independent laboratory sample 
data.  

5.1.4 Density Correction - The factor which 
converts sample data reported in uCi/g to 
uCi/cc prior to characterization using the 
RADMAN core sample mode.  

5.1.5 Dewatered Waste - Wet waste that has been 
processed by means other than solidification, 
encapsulation, or absorption to meet the free 
standing liquid requirements of 10CFR Part 
61.56 (a) (3) and (b) (2).  

5.1.6 Dilution Factor - The RADMAN computer code 
factor to account for the non-radioactive 
binder added to the waste stream in the final 
product when waste is solidified.  

5.1.7 Encapsulation - Encapsulation is a means of 
providing stability for certain types of 
waste by surrounding the waste by an 
appropriate encapsulation media.  

5.1.8 Gamma-Spectral-Analysis -Also known as IG, 
MCA, Ge/Li and gamma spectroscopy.  

5.1.9 Gross Radioactivity Measurements - More 
commonly known as dose to curie conversion 
for packaged waste characterization and 
classification.
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5.1.10 Homogeneous - Of the same kind or nature; 
essentially alike. Most waste streams are 
considered homogeneous for purposes of waste 
classification.  

5.1.11 Low-Level Radioactive Waste (LLW) - Those 
wastes containing source, special nuclear, or 
by-product material that are acceptable for 
disposal in a land disposal facility. For 
the purposes of this definition, low-level 
radioactive waste has the same meaning as in 
the Low-Level Waste Policy Act, that is, 
radioactive waste not classified as high
level radioactive waste, transuranic waste, 
spent nuclear fuel, or by-product material as 
defined in section lie. (2) of the Atomic 
Energy Act (uranium or thorium tailings and 
waste).  

5.1.12 Measurement of Specific Radionuclides - More 
commonly known as direct sample or container 
sample using MCA data for packaged waste 
characterization and classification.  

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

5.1.14 Prequalification Program - The testing 
program implemented to demonstrate that the 
proposed method of wet waste processing will 
result in a waste form acceptable to the land 
disposal facility and the NRC.  

5.1.15 Processing - Changing, modifying, and/or 
packaging wet radioactive waste into a form 
that is acceptable to a disposal facility.
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5.1.16 Quality Assurance/Quality Control - As used 
in this document, "quality assurance" com
prises all those planned and systematic 
actions necessary to provide adequate 
confidence that a structure, system, or 
component will perform satisfactorily in 
service. Quality assurance includes quality 
control, which comprises those quality 
assurance actions related to the physical 
characteristics of a material structure, 
component, or system to predetermined 
requirements.  

5.1.17 Sampling Plan - A program to ensure that 
representative samples from the feed waste 
and the final waste form are obtained and 
tested for conformance with parameters stated 
in the PCP and waste form acceptance cri
teria.  

5.1.18 Scaling Factor - A dimensionless number which 
relates the concentration of an easy to 
measure radionuclide (gamma emitter) to one 
which is difficult to measure (beta and/or 
alpha emitters).  

5.1.19 Significant Quantity - For purposes of waste 
classification all the following radionuclide 
values shall be considered significant and 
must be reported on the disposal manifest.  

* Any value (real or LLD) for 
radionuclides listed in Appendix F to 
10CFR20 

* Greater than or equal to 1 percent of 
the class A concentration limits as 
determined by l0CFR Part 61.55 Table 1.  

* Greater than or equal to 1 percent of 
the Class A concentration limits listed 
in 10CFR Part 61.55 Table 2.  

* Greater than or equal to 1 percent of 
the total activity.  

* Greater than or equal to 1 percent of 
the Reportable Quantity limits listed in 
49CFR Part 172.101 Table 2.  

Page 11 of 24



RE -PCP 
Rev. 4 

5.1.20 Solidification - Shall be the conversion of 
wet wastes into a form that meets shipping 
and burial ground requirements.  

5.1.21 Special Radionuclides - The RADMAN computer 
code term for radionuclides listed in 
Appendix F to 10CFR2O.  

5.1.22 Stability - As used in this document, 
"stability" means structural stability.  
Stability requires that the waste form 
maintain its structural integrity under the 
expected disposal conditions.  

5.1.23 Training - A systematic program that ensures 
a person has knowledge of hazardous materials 
and hazardous materials regulations.  

5.1.24 Type A Package - Is the packaging together 
with its radioactive contents limited to A, 
or A2 as appropriate that meets the 
requirements of 49CFR Part 173.410 and Part 
173.412, and is designed to retain the 
integrity of containment and shielding under 
normal conditions of transport as 
demonstrated by the tests set forth in 49CFR 
Part 173.465 or Part 173.466 as appropriate.  

5.1.25 Type B Package - Is the packaging together 
with its radioactive contents that is 
designed to retain the integrity of 
containment and shielding when subjected to 
the normal conditions of transport and 
hypothetical accident test conditions set 
forth in 10CFR Part 71.  

5.1.26 Waste Container - A vessel of any shape, 
size, and composition used to contain the 
final processed waste.  

5.1.27 Waste Form - Waste in a waste container 
acceptable for disposal at a licensed 
disposal facility.  

5.1.28 Waste Stream - A Plant specific and constant 
source of waste with a distinct radionuclide 
content and distribution.  

5.1.29 Waste Type - A single packaging configuration 
and waste form tied to a specific waste 
stream.
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6.0 PREREQUISItES 

6.1 Maintenance of Regulatory Material 

Ensure that a current set of DOT, NRC, EPA, New York 
State, Volume Reduction facility and disposal site 
regulations and requirements are maintained at the 
Plant and are readily available for reference.  

6.2 Representative Radionuclide Sample Data 

Ensure that representative radionuclide sample data is 
on file [or each active waste stream. Unless operation 
conditions or changes in processing methods require 
increased sample frequency, data is considered to be 
current if it meets the following: 

a) NRC Class "A"l waste streams must be sampled at 
least every two years.  

b) NRC Class "B" or "C" waste streams and waste 
streams that haves the potential to be NRC Class 
"B" or "C" must be sampled at least every year.  

6.3 Initial and Cyclic Training 

A training program shall be developed, implemented and 
maintained for all personnel involved in processing, 
packaging, handling and transportation of radioactive 
waste to ensure radwaste operations are performed 
within the requirements of NRC Information Bulletin 
79-19 and 49CFR Part 172.700 through Part 172.704.  

Specific employee training is required for each person 
who performs the following job functions [172.702(b)].  

a) Classifies hazardous materials.  

b) Packages hazardous materials.  

c) Marks and labels packages containing hazardous 
materials.  

d) Prepares shipping papers for hazardous materials.  

e) Offers or accepts hazardous materials for 
transportation.  

f) Handles hazardous materials.
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g) Marks or placards transport vehicles.  

h) Operates or crews transport vehicles.  

i) Works in a transportation facility and performs 
functions in proximity to hazardous materials 
which are to be transported.  

j) Inspects or tests packages.  

Cyclic training is defined as within two years.  

Copies of training records are required for as 
long as a person is employed and 90 days 
thereafter. The records should include, as a 
minimum, the following: 

a) Trainee's name and signature.  

b) Training dates.  

c) Training material or source reference.  

d) Trainer's name and signature.  

6.4 Reguirements for Contracted Processing Vendors 

Plant management shall review vendor(s) topical reports 
and test procedures.  

NOTE 

The PCP does not have to include the vendor's Topical Report if 

it has NRC approval, or has been previously submitted to the NRC.  

Plant mana gement review will assure that the vendor's 

operations and requirements are compatible with the 

responsibilities and operation of the Plant.  

Training requirements and records listed in Section 6.3 

also apply to contracted vendors.
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7.0 PRECAUTIONS/L IMITATIONS 

7.1 Precautions 

a) Radioactive materials shall be handled in 
accordance with applicable radiation protection 
procedures.  

b) All radioactive waste must be processed or 
packaged to meet the minimum requirements listed 
in 10CFR Part 61.56 (1) through (8).  

7.2 Limitations 

a) only qualified personnel will characterize or 
package radioactive waste or radioactive 
materials.  

b) All Plant personnel that have any involvement with 
radioactive waste management computer software 
shall be familiar with its functions, operation 
and maintenance.  

c) with the provisions of this Process Control 
Program not satisfied, suspend shipments of 
defectively processed or defectively packaged 
solid radioactive wastes from the site.  

8.0 SPECIAL TOOLS AND EQUIPMENT 

8.1 Frecauency of Use and Descriptions 

Required tools and equipment will vary depending on the 
specific process and waste container that is used. The 
various tools and equipment which may be required are 
detailed in the vendor procedures listed in the Section 
3.0 of this document.
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9.0 PROCEDURE 

9.1 Waste Management Practices 

9.1. 1 Solidification/encapsulation methods include 
the following: 

a) Present and planned practice is NOT to 
solidify or encapsulate any waste streams.  

b) All liquid waste is dewatered to less than 1 
percent by volume prior to shipment.  

C) If solidification is required in the future, 
then at least one representative test 
specimen from at least every tenth batch of 
each type of wet radioactive waste will be 
checked to verify solidification. If any 
specimen fails to verify solidification, the 
solidification of the batch under test shall 
be suspended until such time as additional 
test specimens can be obtained, alternative 
solidification parameters can be determined, 
and A subsequent test verifies 
solidification. If the initial test specimen 
from a batch of waste fails to verify 
solidification, then provide for the 
collection and testing of representative test 
specimens from each consecutive batch of the 
same type of wet waste until at least 3 
consecutive initial test specimens 
demonstrates solidification. The process 
shall be modified as required to assure 
solidification of subsequent batches of 
water.  

9.1.2 Operation and maintenance of dewatering sys
tems and equipment include the following: 

a) Present and planned practice is to utilize 
Plant personnel, supplemented by contracted 
vendor personnel, on a demand basis to 
operate and maintain dewatering systems and 
equipment using Plant procedures.  

b) All disposal liners are manufactured by and 
purchased from QA approved vendors.
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9.1.3 High integrity container usage includes the 
following: 

a) High Integrity Containers (fabricated from 
high density cross-linked polyethylene) may 
be used as the disposal container for NRC 
Class "A"l waste.  

b) High Integrity Containers may also be used 
for NRC Class "B" and Class "C" waste, but 
enhanced structural stability is required for 
polyethylene HICS received at the CNSI 
Barnwell disposal site.  

c) Enhanced structural stability to meet the 
requirements of 10CFR Part 61.56 and the 
State of South Carolina is accomplished by 
the use of DHEC approved concrete overpack 
structures at the Barnwell disposal site.  

9.1.4 ALARA considerations are addressed in all 
phases of the processes involving handling, 
packaging and transfer of any type or form of 
radioactive waste (dewatered or dry) . Spent 
resins, spent filter cartridges and sludges 
are typically processed within shields 
(normally the shipping cask). Sluiceable 
demineralizers are shielded when in service.  
Radiation exposure and other health physics 
requirements are controlled by the issuance 
of a Radiation Work Permit (RWP) for each 
task.  

9.2 Waste Stream Sampling Methods and Freauency 

9.2.1 The following general requirements apply to 
Plant waste stream sampling: 

(a) Treat each waste stream separately for 
classification purposes.  

(b) Meet the minimum sample frequency 
requirements as stated in Section 6.2.  

(c) Ensure samples are representative of or can 
be correlated to the final waste form.  

(d) Determine the density for each waste stream 
(not applicable for DAW and filters).
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(e) Perform an-in-house analysis for gamma 
emitting radionuclides for each sample sent 
to an independent laboratory.  

(f) Periodically perform in-house analysis for 
gamma emitting radionuclides for comparison 
to the current data base values for gamma 
emitters. (The current data base is usually 
based on the most recent independent 
laboratory results.) 

(g) Resolve any discrepancies between in-house 
results and the independent laboratory 
results for the same or replicate sample as 
soon as possible.  

(h) Maintain records of on-site and off-site 
waste stream sample analysis and evaluations.  

9.2.2 The following conditions may require 
increased sampling frequencies relative to 
the requirements in Section 6.2: 

a) When reactor coolant Dose Equivalent Iodine 
approaches 25 percent of the Plant technical 
specification limit.  

b) When there is. a significant increase of the 
reactor coolant 1-131/1-133 ratio at steady 
state power.  

C) When Np-239 activity is greater than .01 
uCi/cc in the reactor coolant.  

d) If alpha analyses result in alpha to beta
gamma ratios significantly in excess of the 
trigger levels established by Radiological 
Engineering. The occasional exceedance of 
the trigger values is expected and does not 
necessarily warrant increased sampling 
frequency.  

e) When there is an extended reactor shutdown 
(> 90 days).  

f) When there are changes to liquid waste 
processing, such as bypassing filters, 
utilizing filters or a change in ion exchange 
media.
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9.2.3 The following requirements apply to 
infrequent o~r abnormal waste types: 

a) Infrequent or abnormal waste types that may 
be generated must be evaluated on a case-by
case basis.  

b) The Waste Processing and Transportation 
Supervisor will determine if the waste can be 
correlated to an existing waste stream.  

c) If the radioactive waste cannot be correlated 
to an existing waste stream, the Waste 
Processing and Transportation Supervisor 
shall determine specific off-site sampling 
and analysis requirements necessary to 
properly classify the material.  

9.2.4 Specific sampling methods and data evaluation 
criteria are detailed in RE-RWM-12-3 for each 
active waste stream.  

9.3 Waste Classification 

Specific classification steps for each active waste 
type are detailed in RE-RWM-12-3 and specific 
radioactive material management software operating 
procedures.  

9.3.1 General requirements for scaling factors 
include the following: 

a) The Plant has established an inferential 
measurement program whereby concentrations of 
radionuclides which cannot be readily 
measured are estimated through ratioing with 
radionuclides which can be readily measured.  

b) Scaling factor relationships are developed on 
a waste stream specific basis. These 
relationships are periodically revised to 
reflect current independent lab data from 
direct measurement of samples. The scaling 
factor relationships currently used by the 
Plant are as follows: 

0 Hard to-detect ACTIVATION product 
radionuclides and C-14 are estimated by 
using scaling factors with measured Co
60 activities.
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0 Hard to detect FISSION product 
radionuclides and H-3, Tc-99 and 1-129 
are estimated by using scaling factors 
with measured Cs-137 activities.  

* Hard to detect TRANSURANIC radionuclides 
are estimated by using scaling factors 
with measured Ce-144 activities. Where 
Ce-144 cannot be readily measured, 
transuranics are estimated by using 
scaling factors with measured Cs-137 
activities.  

9.3.2 General requirements for the determination of 
total activity and radio-nuclide 
concentrations include the following: 

a) The activity for the waste streams defined in 
Section 2.1 is estimated by using either 
Gross Radioactivity Measurement or Direct 
Measurement of Radionuclides. Current 
specific practices are as follows: 

* DAW - Gross radioactivity measurement in 
conjunction with the RADMAN and TRASHP 
computer codes, other approved computer codes 
or hand calculation.  

* Filters - Gross radioactivity measurement in 
conjunction with the FILTRK computer code, 
other approved computer codes or hand 
calculation.  

* All Other Waste Streams - Direct measurement 
of radionuclides in conjunction with the 
RADMAN and TRASHP computer codes, other 
approved computer codes or hand calculation.  

b) Determination of the NRC waste classification 
is performed by comparing the measured or 
calculated concentrations of significant 
radionuclides in the final waste form to 
those listed in 10CFR Part 61.55.
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9.4 Quality Control f or Sampling and Classification 

9.4.1 The RAIDMAN computer code provides a mechanism 
to assist the Plant in conducting a quality 
control program in accordance with the waste 
classification requirements listed in 10CFR 
Part 61.55. All waste stream sample data 
changes are written to a computer data file 
for future review and reference.  

9.4.2 Audit Frequency and Management Review 
includes the following: 

a) Appendix F to 10CFR20 requires periodic 
audits which must include management reviews.  

b) Management audits of the Plant Sampling and 
Classification Program shall be periodically 
performed to verify the adequacy of 
maintenance sampling and analysis.  

c) Audits are performed and documented by any of 
the following: 

0 Radiation Protection Department.  

* Corporate Radiation Protection Staff.  

0 Quality Assurance Department.  

0 Qualified Vendors.  

d) The Plant audit program is detailed in the 
Plant Quality Assurance Procedure manual in 
Section 18.1. This program is supplemented 
by Quality Assurance Instruction 1.3.  

9.5 Dewatering Operations 

9.5.1 Processing requirements during dewatering 
operations include the following: 

a) All dewatering operations are performed per 
approved Plant or vendor operating procedures 
and instructions.  

b) Dewatering limitations and capabilities are 
verified by vendor Topical Reports or 
Operating and Testing Procedures.
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9.5.2 Dewatered resin activity limitations include 
the following: 

a) Dewatered resins will not be shipped off-site 
that have activities which will produce 
greater than l.0E+8 rads total accumulated 
dose over 300 years. This is usually 
verified by comparing the container specific 
activity at the time of shipment to the 
following concentration limits for 
radionuclides with a half-life greater than 
five years: 

* 10 Ci (0.37 TBq) per cubic foot.  

* 350 uCi (8.75E-3Bq) per cubic 
centimeter.  

9.6 Additional Barnwell Waste Management Facility 
Requirements 

NRC Class A waste which exceeds 1 uCi/cc (for 
radionuclides with a half-life greater than five years) 
must meet the DHEC/CNSI stability requirement defined 
in the Barnwell Site Criteria.  

Each container of waste must be clearly labeled to 
identify whether it is Class "A"l waste,.Class "B" 
waste, or Class "C" waste, in accordance with 10CFR 
Part 61.55.  

Arrange for Class "B" and Class "C" waste, received at 
the Barnwell facility in polyethylene'HICs, to be 
disposed within approved disposal overpacks.  

Void spaces within the waste and between the waste and 
its packaging shall be reduced to the extent 
practicable, but in NO case shall less than 85 percent 
of the capacity of the container be filled.  

The Waste Processing and Transportation Supervisor must 
apply for a variance request prior to shipment if the 
85 percent fill requirement is NOT achievable.
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NOTE 

The South Carolina DHEC and CNSI recognize that filters and 
irradiated hardware will NOT routinely meet the 85 percent 
condition. Provided that containers of these wastes types are 
packaged to the fullest extent practicable, no written 
justification is required.  

Only personnel designated in writing as official 
representatives of the New York Power Authority can 
sign the Barnwell Waste Management Facility, 
Radioactive Shipment Manifest Form certification 
statements (blocks 18 and 19 on the manifest cover 
sheet).  

9.7 Waste Packaging 

9.7.1 waste in it's final form will be packaged in 
accordance with Title 10 and Title 49 of the Code 
of federal regulations and in accordance with 
current burial site criteria as detailed in plant 
procedures.  

9.8 Reporting 

9.8.1 Releases 
In accordance with Technical Specification 
Appendix B 4.3.2.1 and the REC section 5.1, ensure 
that the Annual Radioactive Effluent Release.  
Report includes a summary of the quantities of 
solid radioactive waste released from the unit.  

9.8.2 Major Changes to the Process Control Program 
Licensee initiated major changes to the 
radioactive waste systems shall be reported to the 
Commission in the Annual Radioactive Effluent 
Release Report for the year in which the change 
evaluation was received by the PORC. The 
discussion of each change shall contain those 
items noted in the REC section 5.1.
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10.0 ATTACHMENTS 

10.1 Block diagram of the typical vendor-supplied waste 
processing system.  

10.2 Block diagram of a typical vendor's heat-enhanced 
dewatering system (HED). May be used on HICS and 
liners with dewatering internals installed.  

10.3 Block diagram, generic dewatering system.
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1.16 REPORTABLE EVENT 

A REPORTABLE EVENT shall be any of those conditions specified in Section 50.73 
to 10 CFR 50.  

1.17 CORE OPERATING LIMITS REPORT 

The CORE OPERATING LIMITS REPORT (COLR) is the unit-specific document that 
provides core operating limits for the current operating reload cycle. These 
cycle-specific core operating limits shall be 'determined for each reload cycle 
in accordance with Specification 6. 9.1.6. Plant operation within these operating 
limits is addressed in individual specifications.  

1.18 SHUTDOWN MARGIN 

SHUTDOWN MARGIN (SDM) is the instantaneous amount of negative reactivity by which 
the reactor is subcritical or would be subcritical from its present condition 
assuming all full-length rod cluster assemblies (shutdown and control) are fully 
inserted except for the single rod cluster assembly of highest reactivity worth 
which is assumed to be fully withdrawn.  

1.19 EFFLUENT CONCENTRATION 

The EFFLUENT CONCENTRATION is that concentration of a radionuclide specified in 
10 CFR 20, Table 2 of Appendix B.  

1.20 MEMBER(S) OF THE PUBLIC 

MEMBER OF THE PUBLIC shall: ineldoe ail porooens who pre net eeetipatiorolly 
;;sseeiatod whithq thon plant. This eategery doco net inolude employec 9f eithotr 
udtlity,_ their eontrocteiro or venders. Alse oxoldoed from this eategery are 
porooens who enter t-he Site te scorvico equipmoent or te make- dolivories. Thnis 
eatogeLry eleoc ineluo peLroons whe use pe:rtiens of the site for rocroational, 
occutpational or ether purpooco not. associatod with the plant means any individual 
except when that individual is receiving an occupational dose.  

1.21 OCCUPATIONAL DOSE 

OCCUPATIONAL DOSE means the dose received by an individual in the course of 
employment in which the individual's assigned duties involve exposure to 
radiation or to radioactive material from licensed and unlicensed sources of 
radiation, whether in the possession of the licensee or. other person.  
OCCUPATIONAL DOSE does not include dose received from background radiation, from 
any medical administration the individual has received, from exposure 
administered to individuals administered radioactive material and released in 
accordance with 35.75, from voluntary participation in medical research programs, 
or as a MEMBER OF THE PUBLIC.  

1.22 OFFSITE DOSE CALCULATION MANUAL (ODCM) 

The OFFSITE DOSE CALCULATION MANUAL SHALL contain the current methodology and 
parameters used in the calculation of of fsite doses due-te resulting from 
radioactive gaseous and liquid effluents, in the calculation of gaseous and 
liquid effluent monitoring Alarm/Trip Setpoints, and in the conduct of the 
_nvoronmontal radiologieal Radiological Environmental Monitoring Program. The 
ODCM shall also contain (1) the Radioactive Effluent Controls and Radiological 
Environmental Monitoring Programs required by Appendix A Technical Specification 
6.8.4 and (2) descriptions of the information that should be included in the 
Annual Radiological Environmental Operating and Radioactive Effluent Release 
Reports required by Appendix B Technical Specifications 4.3.2.1 and 4.3.2.2.  

1.23 PROCESS CONTROL PROGRAM (PCP) 

The PROCESS CONTROL PROGRAM shall contain the current fefiiia formulas, sampling, 
analyses, tests, and determinations to be made to ensure that the processing and 
packaging of solid radioactive wastes based on demonstrated processing of actual 
or simulated wet solid wastes will be accomplished in such a way to assure 
compliance with 10 CFR Parts 20, 61 and 71, and Federal and State regulations and 
other requirements governing the disposal of the solid radioactive waste.  
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1.24 SITE BOUNDARY 

The SITE BOUNDARY (see Figure 5.-8-+ 1-1) s-hall-be means that line beyond which 
the land or property is fte-l4eL- not owned, nei leased, neL or otherwise 
controlled by either site licensee.  

1.25 UNRESTRICTED AREA 

An UNRESTRICTED AREA (see Figure 5.-8--- 1-1) shall be any area at or beyond the 
SITE BOUNDARY access to which is not controlled by either site licensee for 
purposes of protection of individuals from exposure to radiation and radioactive 
materials, or any area within the SITE BOUNDARY used for residential quarters or 
for industrial, commercial, institutional, and/or recreational purposes. The 
UNRESTRICTED AREA boundary may coincide with the exclusion (fenced) are boundary, 
as defined in 10 CFR 100.3(a), but the UNRESTRICTED AREA does not include areas 
over water bodies. The concept of UNRESTRICTED AREAS, established at or beyond 
the SITE BOUNDARY, is utilized in the LIMITING CONDITIONS FOR OPERATION to keep 
levels of radioactive materials in liquid and gaseous effluents as low is as is 
reasonably achievable, pursuant to 10 CFR 50.36a.  
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b. Each REPORTABLE EVENT shall be reviewed by the PORC and a 
report submitted by the Site Executive officer to the Chief 
Nuclear Officer, Vice President Regulatory Affairs and 
Special Projects, and the Chairman of the SRC.  

6.7 SAFETY LIMIT VIOLATION 

6.7.1 The following actions shall be taken in the event a Safety Limit 

J is violated: 

a. The reactor shall be shut down and reactor operation shall 
only be resumed in accordance with the provisions of 10 CFR 
50.36(c) (1) (i).  

b. The Safety Limit Violation shall be reported immediately to 
the Commission. The Chief Nuclear officer, Vice President 
Regulatory Affairs and Special Projects, and the Chairman 
of the SRC will be notified within 24 hours.  

c. A Safety Limit Violation Report shall be prepared by the 
PORC. This report shall describe (1) applicable 
circumstances preceding the occurrences, (2) effects of the 
occurrence upon facility components, systems or structures, 
and (3) corrective action taken to prevent recurrence.  

d. The Safety Limit Violation Report shall be submitted to the 
Commission, the Chief Nuclear Officer, the Vice President 
Regulatory Affairs and Special Projects,, and the Chairman 
of the SRC by the Site Executive officer.  

6.8 PROCEDURES AND PROGRAMS 

6.8.1 Written procedures shall be established, implemented and 

maintained covering the activities referenced below: 

a. The applicable procedures recommended in Appendix 'All of 

Regulatory Guide 1.33, November, 1972.  

b. Refueling operations.  

C. Surveillance and test activities of safety related 
equipment.  

d. Security Plan implementation.  

e. Emergency Plan implementation.  

f. Process Control Program implementation.  

g. Offsite Dose Calculation Manual implementation.  
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b. Each REPORTABLE EVENT shall be reviewed by the PORC and a 
report submitted by the Site Executive officer to the Chief 
Nuclear Officer, Vice President Regulatory Affairs and Special 
Projects,, and the Chairman of the SRC.  

6.7 SAFETY LIMIT VIOLATION 

6.7.1 The following actions shall be taken in the event a Safety Limit is 
violated: 

a. The reactor shall be shut down and reactor operation shall 
only be resumed in accordance with the provisions of 10 CFR 
50.36(c) (1) (i).  

b. The Safety Limit Violation shall be reported immediately to 
the Commission. The Chief Nuclear officer, Vice President 
Regulatory Affairs and Special Projects, and the Chairman of 
the SRC will be notified within 24 hours.  

C. A Safety Limit Violation Report shall be prepared by the PORC.  
This report shall describe (1) applicable circumstances 
preceding the occurrences, (2) effects of the occurrence upon 
facility components, systems or structures, and (3) corrective 
action taken to prevent recurrence.  

d. The Safety Limit Violation Report shall be submitted to the 
Commission, the Chief Nuclear Officer, the vice President 
Regulatory Affairs and Special Projects, and the Chairman of 
the SRC by the Site Executive Officer.  

6.8 PROCEDURES AND PROGRAMS 

6.8.1 Written procedures shall be established, implemented and maintained 
covering the activities referenced below: 

a. The applicable procedures recommended in Appendix "All of 
Regulatory Guide 1.33, November, 1972.  

b. Refueling operations.  

C. Surveillance and test activities of safety related equipment.  

d. Security Plan implementation.  

e. Emergency Plan implementation.  

f. Process Control Program implementation.  

g. Offsite Dose Calculation Manual implementation.  
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h. Post-accident sampling and analysis and maintenance of 
required equipment.  

i. Collection and analysis or measurement of post-accident 
radioactive iodine and particulates in plant gaseous effluents 
and maintenance of required equipment.  

j. Fire Protection Program Plan implementation.  

k. Radioactive Effluent Control Program implementation.  

1. Radiological Environmental Monitoring Program implementation.  

6.8.2 Each procedure of 6.8.1 above, and changes thereto, shall be 
approved prior to implementation by the appropriate responsible 
member(s) of management, as specified in Technical Specification 
6.5.0. They shall also be reviewed periodically as set forth. in 
administrative-procedures.  

6.8.3 Temporary changes to procedures above may be made provided: 

a. The intent of the original procedure is not altered.  

b. The change is approved by two members of the plant staff, at 
least one of whom holds a Senior Reactor Operator's License.  

C. The change is documented, and reviewed and approved by the 
appropriate member(s) of plant management, as specified by 
Technical Specification 6.5.0 within 14 days of 
implementation.  

6.8.4 The following programs shall be established, implemented, and 
maintained: 

a. Radioactive Effluent Controls Progra 

A program shall be provided conforming with 10 CFR 50.36a for 
the control of radioactive effluents and for maintaining the 
doses to MEMBERS OF THE PUBLIC from radioactive effluents as 
low as reasonable achievable. The program (1) shall be 
contained in the ODCM, (2) shall be implemented by site 
procedures and (3) shall include remedial actions to be taken 
whenever the program limits are exceeded. The program shall 
include the following elements: 

1. Limitations on the operability of radioactive liquid and 
gaseous monitoring instrumentation including 
surveillance tests and setpoint determination in 
accordance with the methodology in the ODCM.  

2. Limitations on the concentrations of radioactive 
material released in liquid effluents to UNRESTRICTED 
AREAS conforming to 10 times the concentration values in 
Appendix B, Table 2, Column 2 to 10 CFR 20 
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3. Monitoring, sampling, and analysis of radioactive liquid 
and gaseous effluents pursuant to 10 CFR 20.1302 (except 
as discussed in 6.8.4.a.2) and with the methodology and 
parameters in the ODCM.  

4. Limitations on the annual and quarterly doses or dose 
commitment to a MEMBER OF THE PUBLIC from radioactive 
materials in liquid effluents released from each unit to 
UNRESTRICTED AREAS conforming to Appendix I to 10 CFR 
Part 50.  

5. Determinations of cumulative and projected dose 
contributions from radioactive effluents for the current 
calendar quarter and current calendar year in accordance 
with the methodology and parameters in the ODCM at least 
every 31 days.  

6. Limitations on the operability and use of the liquid and 
gaseous effluent treatment systems to ensure that the 
appropriate portions of these systems are used to reduce 
releases of radioactivity when the projected doses in a 
31 day period would exceed 2 percent of the guidelines 
for the annual dose or dose commitment conforming to 
Appendix I to 10 CFR Part 50.  

7. Limitations on the dose rate resulting from radioactive 
material released in gaseous effluents from the site to 
areas at or beyond the SITE BOUNDARY shall be limited to 
the following: 

a. For noble gases: Less than or equal to a dose 
rate of 500 mrems/yr to the total body and less 
than or equal to a dose rate of 3000 mrems/yr to 
the skin, and 

b. For iodine-131, tritium, and for all 
radionuclides in particulate form with half-lives 
greater than 8 days: Less than or equal to dose 
rate of 1500 mrems/yr to any organ.  

8. Limitations on the annual and quarterly air doses 
resulting from noble gases released in gaseous effluents 
from each unit to areas beyond the SITE BOUNDARY 
conforming to Appendix I to 10 CFR Part 50.  

9. Limitations on the annual and quarterly doses to a 
MEMBER OF THE PUBLIC from iodine-131, tritium, and all 
radionuclides in particulate form with half-lives 
greater than 8 days in gaseous effluents released from 
each unit to areas beyond the SITE BOUNDARY conforming 
to Appendix I to 10 CFR Part 50.  

10. Limitations on the annual dose or dose commitment to any 
MEMBER OF THE PUBLIC due to releases of radioactivity 
and to radiation from uranium fuel cycle sources 
conforming to 40 CFR Part 190.  
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b. Radiological Environmental Monitoring Progra

A program shall be 'provided to monitor the radiation and 
radionuclides in the environs of the plant. The program shall 
provide (1) representative measurements of radioactivity in 
the highest potential exposure pathways, and (2) verification 
of the accuracy of the effluent monitoring program and 
modeling of the environmental exposure pathways. The program 
shall (1) be contained in the ODCM, (2) conform to the 
guidance of Appendix I to 10 CFR Part 50, and (3) include the 
following: 

1. Monitoring, sampling, analysis, and reporting of 
radiation and radionuclides in the environment in 
accordance with the methodology and parameters in the 
ODCM.  

2. A Land Use Census to ensure that changes in the use of 
areas at and beyond the SITE BOUNDARY are identified and 
that modifications to the monitoring program are made if 
required by the results of this census.  

3. Participation in an Interlaboratory Comparison Program 
to ensure that independent checks on the precision and 
accuracy of the measurements of radioactive materials in 
environmental sample matrices are performed as part of 
the quality assurance program for environmental 
monitoring.  

C. Process Control Program 

A program shall be provided to ensure that the processing and 
packaging of solid radioactive wastes shall be accomplished in 
compliance with 10 CFR Parts 20, 61 and 71, and Federal and 
State regulations and other requirements governing the 
disposal of solid radioactive waste. The program requirements 
shall be contained in the PCP manual.  
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6.9 REPORTING REQUIREMENTS

ROUTINE REPORTS 

6.9.1 In addition to the applicable reporting requirements of Title 10, 
Code of Federal Regulations, the following reports shall be 
submitted to the Regional Administrator - Region 1, unless otherwise 
noted.  

STARTUP REPORT 

6.9.1.1 A summary report of appropriate plant testing shall be submitted 
following (1) , an amendment to the license involving a planned 
increase in power level, (2) installation of fuel that has a 
different design and (3) modifications that may have significantly 
altered the nuclear, thermal, or hydraulic performances of the 
plant. The report shall address each of the tests identified in the 
FSAR and shall in general include a description of the measured 
values of the operating conditions or characteristics obtained 
during the testing and comparison of these values with acceptance 
criteria. Any corrective actions that were required to obtain 
satisfactory operation shall also be described. Any additional 
specific details required in license conditions based on other 
commitments shall be included in this report.  
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6.9.1.2 Startup reports shall be submitted within (l) 90 days following 
completion of the startup test program, (2) 90 days following 
resumption or commencement of commercial power operation, or (3) 9 
months following initial criticality, whichever is earliest. If the 
Startup Report does not cover all three events (i.e., initial 
criticality, completion of startup program, and resumption or 
commencement of commercial power operation), supplementary reports 
shall be submitted at least every three months until all three 
events have been completed.  

ANNUJAL RADIATION EXPOSURE REPORTS 

6.9.1.3 A tabulation on an annual basis of the number of station, utility 
and other personnel (including contractors) , for whom monitoring was 
required, receiving exposures greater than 100 mrem/yr and their 
associated ma r man-rem exposures according to work and job 
functions, 1/ e.g., reactor operations and surveillance, inservice 
inspection, routine maintenance, special maintenance, waste 
processing, and refueling. The dose assignment to various duty 
functions may be estimates based on pocket dosimeter, TLD, or film 
badge measurements. Small exposures totalling less than 20% of the 
individual total dose need not be accounted for. In the aggregate, 
at least 80% of the total whole body dose received from external 
sources shall be assigned to specific major work functions.  

MONTHLY OPERATING REPORT 

6.9.1.4 Routine reports of operating statistics and shutdown experience, 
including documentation of all challenges to the PORVs or safety 
valves, shall be submitted on a monthly basis to the Director, 
Office of Resource Management, U.S. Nuclear Regulatory Commission, 
Washington, D.C. 20555, with a copy to the Regional Administrator 
Region 1, no later than the 15th of each month following the 

calendar month covered by the report.  

ANNUJTAL REPORTS 

6.9.1.5 A report of specific activity analysis results in which the primary 
coolant exceeded the limits of Specification 3.1.D. The following 
information shall be included: (1) Reactor power history starting 
48 hours prior to the first sample in which the limit was exceeded; 
(2) Results of the last isotopic analysis for radioiodine performed 
prior to exceeding the limit, results of analysis while activity was 
reduced to less than limit. Each result should include date and 
time of sampling and the radioiodine concentrations; (3) Clean-up 
system flow history starting 48 hours prior to the first sample in 
which the limit was exceeded; (4) Data 'providing the 1-131 
concentration and one other radioiodine isotope concentration in 
microcuries per gram as a function of time for the duration of the 
specific activity above the steady-state level; and (5) The 
time duration when the specific activity of the primary coolant 
exceeded the radioiodine limit.  

I/ This tabulation supplements the requirements of 20.4.Q.2206 of 10 CFR Part 
20 
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* thz radicizdiflZ limit.  
AD~PT~TING LIM~L~EPOR2~

6.9.1.6 

6 .9.1.6.a 

6. 9.1.6 .b

Core operating limits 
shall be established 

and documented in 

the CORE OPERATING 
LIMITS REPORT before 

each reload cycle or 

any remaining part 
of a reload cycle for 

the following: 

1. Axial Flux Difference 
limits for Specification 

3.10.2.  

2. Heat Flux Hot Channel Factor and KWZ for Specification 

3 .10.2.  

3. Nuclear Enthalpy Rise Hot channel Factor and Power 

Factor Multiplier for 
Specification 3.10.2.  

4. Shutdown Bank Insertion Limit for Specification 3.10.4.  

5. Control Bank Insertion Limits for Specification 3.10.4.  

The analytical methods used to determine the core operating 

limits shall be those previously reviewed and approved by NRC 

in:

1. WCAP-9272-PA, "WESTINGHOUSE RELOAD SAFETY E 

METHODOLOGY," July 1985 (Wj Proprietary).  

(Methodology for Specification 
3.10.4 

Bank Insertion Limit, Control Bank 

Limits and 3.10.2 _ Nuclear Enthalpy 

Channel Factor.)

shutdown 
Insertion 
Rise Hot

2a. WCAP-8
38 5 , "1POWER DISTRIBUTION CONTROL AND LOAD 

FOLLOWING PROCEDURES 
- TOPICAL REPORT," September 1974 

(~Proprietary)-Seiiain31- xa 

(Methodology f Or Sei iaio fe 3.102 trol

Flux Difference (Constant 
AxilOfe Cotl).  

6-16

%%, %00 0o 0 X0%1 X%01
Amendment No. X01 XX1 X%,

n aQRT



2b. T. M. Anderson to K. Kneil (Chief of Core Performance 
Branch, NRC) January 31, 1980 -- Attachment: Operation 
and Safety Analysis Aspects of an Improved Load Follow 
Package.  

(methodology for Specification 3.10.2 - Axial 
Flux Difference (Constant Axial Offset Control).) 

2c. NIJREG-0800, Standard Review Plan, U.S. Nuclear 
Regulatory Commission, Section 4.3, Nuclear Design, July 
1981. Branch Technical Position CPB 4.3-1, Westinghouse 
Constant Axial Offset Control (CAOC) , Rev. 2, July 1981.  

(methodology for Specification 3.10.2 - Axial 
Flux Difference (Constant Axial Offset Control) .  

3a. WCAP-9220-P-A, Rev. 1, "WESTINGHOUSE ECCS EVALUATION 
MODEL-1981 VERSION," February 1982 (Wg Proprietary).  

(methodology for Specification 3.10.2 - Heat Flux 
Hot Channel Factor.) 

3b. WCAP-9561-P-A ADD. 3, Rev. 1, "BART A-1: A COMPUTER 
CODE FOR THE BEST ESTIMATE ANALYSIS OF REFLOOD 
TRANSIENTS - SPECIAL REPORT: THIMBLE MODELING W ECCS 
EVALUATION MODEL," July 1986 (W Proprietary).  

(Methodology for Specification 3.10.2 - Heat Flux 
Hot Channel Factor.) 

3c. WCAP-10266-P-A Rev. 2, "THE 1981 VERSION OF WESTINGHOUSE 
EVALUATION MODEL USING BASH CODE,"1 March 1987, (W 
Proprietary).  

(methodology for Specification 3.10.2 -Heat Flux 
Hot Channel Factor.) 

3d. WCAP-10054-P-A, "SMALL BREAK ECCS EVALUATION MODEL USING 
NOTRUMP CODE," (E Proprietary).  

(Methodology for Specification 3.10.2 - Heat Flux 
Hot Channel Factor).  

3e. WCAP-10079-P-A, "NOTRUMP NODAL TRANSIENT SMALL BREAK AND 
GENERAL NETWORK CODE," (W1 Proprietary).  

(Methodology for Specification 3.10.2 - Heat Flux 
Hot Channel Factor).  
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3f. WCAP-12610, "VANTAGE+ Fuel Assembly Report," (W 
Proprietary).  

(Methodology for Specification 3.10.2 - Heat Flux 
Hot Channel Factor).  

The core operating. limits shall be determined so that all 
applicable limits (e.g., fuel thermal-mechanical limits, core 
thermal-hydraulic limits, ECCS limits, nuclear limits such as 
shutdown margin, and transient and accident analysis limits) 
of the safety limits are met.  

The CORE OPERATING LIMITS REPORT, including any mid-cycle 
revisions or supplements thereto, shall be provided upon 
issuance, for each reload cycle, to the NRC Document Control 
Desk with copies to the Regional Administrator and Resident 
Inspector.

SPECIAL REPORTS 

6.9.2 Special reports shall be submitted to the Regional Administrator
Region 1 within the time period specified for each report. These 
reports shall be submitted covering the activities identified below 
pursuant to the requirements of the applicable reference 
specification; 

a. Sealed source leakage on excess of limits (Specification 3.9) 

b. Inoperable Seismic Monitoring Instrumentation (Specification 
4.10) 

C. Seismic event analysis (Specification 4.10)

d. Inoperable 
monitoring 
items 5, 6

plant vent sampling, main steam line radiation 
or effluent monitoring capability (Table 3.5-4, 
and 7)

e. The complete results of the steam generator tube inservice 
inspection (Specification 4.9.C) 

f. Deleted.  

g. Release of radioactive effluents in excess of limits (Appeftdi 
B Gpeeifieatiens 2.3, 2.4, 2.5S,2.6 Technical Specification 
6.8.4.a) 
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h., Inoperable containment high-range radiation monitors (Table 
3.5-5, Item 24) 

i. Radioactive environmental sampling results in excess of 
reporting levels (Appendim B Sipzzifieatien 2.7, 2.3, 2.4 
Technical Specification 6.8.4.b) 

j. Operation of Overpressure Protection System (Specification 
3.1 .A. 8. c) 

k. operation of Toxic Gas Monitoring Systems (Specification 
3.3 .H. 3.) 

1. Inoperable explosive gas monitoring instrumentation (Appendix 
B, Technical Specification 1.1.1) 

6.10 RECORD RETENTION 

6.10.1 The following records shall be retained for at least five years: 

a. Records and logs of facility operation covering time interval 
at each power level.  

b. Records and logs of principal maintenance activities, 
inspection, repair and replacements of principal items of 
equipment related to nuclear safety.  

C. ALL REPORTABLE EVENTS submitted to the Commission.  

d. Records of.. surveillance activities, inspections and 
calibrations required by these Technical Specifications.  

e. Records of changes made to Operating Procedures.  

f. Records of radioactive shipments.  

g. Records of sealed source and fission detector leak tests and 
results.  

h. Records of annual physical inventory of all source material of 
record.  

i. Records of reactor tests and experiments.  

6.10.2 The following records shall be retained for the duration of the 
Facility Operating License: 

a. Records of any drawing changes reflecting facility design 
modifications made to systems and equipment described in the 
Final Safety Analysis Report.  

6-19 

Amendment No. XX 41, %X1 %01 $0, %0%1 X0%, X001 UC XI,



b. Records of new and irradiated fuel inventory, fuel transfers 
and assembly burnup histories.  

C. Records of facility radiation and contamination surveys.  

d. Records of radiation exposure for all individuals entering 
radiation control areas.  

e. Records of gaseous and liquid radioactive material released to 
the environs.  

f. Records of transient or operational cycles for those facility 
components designed for a limited number of transient cycles.  

g. Records of training and qualifications for current members of 
the plant staff.  

h. Records of in-service inspections performed pursuant to these 
Technical Specifications.  

i. Records of Quality Assurance activities required by the QA 
manual.  

j. Records of reviews performed for changes made to procedures or 
equipment or reviews of tests and experiments pursuant to 10 
CFR 50.59.  

k. Records of meetings of the.PORC and the SRC.  

1. Records for Environmental Qualification which are covered 
under the provisions of paragraph 6.13.  

M. Records of secondary water sampling and water quality.  

n. Records of analyses required by the radiological environmental 
monitoring program that would permit evaluation of the 
accuracy of the analysis at a later date. This should include 
procedures effective at specified times and records showing 
that these procedures were followed.  

0. Records of service lives of all safety-related hydraulic 
snubbers including the date at which the service life 
commences and associated installation and maintenance records.  

p. Records of reviews performed for changes made to the OFFSITE 
DOSE CALCULATION MANUAL and the PROCESS CONTROL PROGRAM.  
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.11RADIATION AND RESPIRATORY PROTECTION PROGRAM

6.11.1 Procedures for personnel radiation protection shall be prepared 
consistent with the requirements of 10 CFR Part 20 and shall be 
approved, maintained and adhered to for all operations involving 
personnel radiation exposure so as to maintain exposures as far 
below the limits specified in 10 CFR Pa~ 20 as reasonably 
achievable. Pursuant to 10 CFR 20.4aQ1703, allowance shall may be 
made for the use of respiratory p~e-tee-tive protection equipment in 
conjunction with activities authorized by the operating license for 
this plant in determining whether individuals in restricted areas 
are exposed to concentrations in excess of the limits specified in 
Appendix B, Table -1 1, Column 4. 3 of 10 CFR 20.  

6.12 HIGH RADIATION AREA 

6.12.1 In lieu of the "control device" or "alarm signal" required by 
paragraph 20.2-04~1601 of 10 CFR 20, each high radiation area in which 
the intensity of radiation is 1000 mrem/hr or less and 100 mrcmR/hr 
or geater greater than 100 mrem/hr** but less than 1000 mrem/hr** 
shall be barricaded and conspicuously posted as a high radiation 
area and entrance thereto shall be controlled by requiring issuance 
of a Radiation Work Permit (RWP)*. Any individual or group of 
individuals permitted to enter such areas shall be provided or 
accompanied by one or more of the following: 

a. A radiation monitoring device which continuously indicates the 
radiation dose rate in the area.  

b. A radiation monitoring device which continuously integrates 
the radiation dose rate in the area and alarms when a preset 
integrated dose is received. Entry into such areas with this 
monitoring device may be made after the dose rate level in the 
area has been established and personnel have been made 
knowledgeable of them.  

C. An individual qualified in radiation protection procedures who 
is equipped with a radiation dose rate monitoring device.  
This individual shall be responsible for providing positive 
control over the activities within the area and shall perform 
periodic radiation surveillance at the frequency specified by 
the facility Health Physicist in the Radiation Work Permit.  

* Health Physics Personnel shall be exempt from the RWP issuance 
requirements for entries into high radiation areas during the 
performances of their assigned radiation protection duties, provided 
they comply with approved radiation protection procedures for entry 
into high radiation areas.  

** Measured at 30 centimeters (12 inches) from the source of 
radioactivity.  
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6.12.2 *The roquirefmonts of 6. 12. 1 abovo, shall also apply to eaeh high 
radiation area in w;hieh the intensity of radiation is greater than 
100 mnrem,'hr. in additien, lookod deers In addition to the 
requirements of 6.12.1 above, areas accessible to individuals with 
radiation levels such that an individual could receive in 1 hour a 
dose greater than 1000 mrem**, shall be provided with locked doors 
to prevent unauthorized entry into ouc1 'h areas, and the keys shall be 
maintained under the administrative control of the Shift Supervisor 
on duty and/or the plant Radiological and Environmental Services 
Manager or his designee.  

6.13 ENVIRONMENTAL QUALIFICATION 

6.13.1 Environmental qualification of electric equipment important to 
safety shall be in accordance with the provisions of 10 CFR 50.49.  
Pursuant to 10 CFR 50.49, Section 50.49 (d),I the EQ Master List 
identifies electrical equipment requiring environmental 
qualification.  

6.13.2 Complete and auditable records which describe the environmental 
qualification method used, for all electrical equipment identified 
in the EQ Master List, in sufficient detail to document the degree 
of compliance with the appropriate requirements of 10 CFR 50.49 
shall be available and maintained at a central location. Such 
records shall be updated and maintained current as equipment is 
replaced, further tested, or otherwise further qualified.  

6.14 CONTAINMENT LEAKAGE RATE TESTING PROGRAM 

A program shall be established to implement the leakage rate testing of the 
containment as required by 10 CFR 50.54 (o) and 10 CFR 50, Appendix J, Option B, 
as modified by approved exemptions. This program shall be in accordance with the 
guidelines contained in Regulatory Guide 1.163, "Performance-Based Containment 
Leak Test Program, Dated September 1995", as modified by the following exception: 

a. ANS 56.8 - 1994, Section 3.3.1: WCCPPS isolation valves are not Type C 
tested.  

The peak calculated primary containment internal pressure for the design basis 
loss of coolant accident, Pa, is 42.39 psig. The minimum test pressure is 42.42 
psig.  

The maximum allowable primary containment leakage rate, La, at Pa, shall be 0.1% 
of primary containment air weight per day.  

Leakage acceptance criteria are: 

a. Containment leakage rate acceptance criterion is s 1.0 La. During the 
first unit startup following testing in accordance with this program, the 
leakage rate acceptance criteria are s0 .60 La for the Type B and C tests 
and s0.75 L, for Type A tests; 

b. Air lock acceptance criteria are: 

1) overall the air lock leakage rate is 5 0.05 La when tested at a ,, 

2) For each door, leakage rate is 5 0. 01 La, when pressurized to a Pa.  

C. Isolation valves sealed with the service water system leakage rate into 

containment acceptance criterion is s0.36 gpm per fan cooler unit 

* Health Physics Personnel shall be exempt from the RWP issuance 
requirements for entries into high radiation areas during the performances 
of their assigned radiation protection duties, provided they comply with 
approved radiation protection procedures for entry into high radiation 
areas.  

**Measured at 30 centimeters (12 inches) from the source of radioactivity.  
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CASEOUS RADWASTE TREATMENT SYSTEMR

1.1 A CASEOUS RADWASTE TREATMENT SYSTEM io any system designad an 
inotallod to raduca radicactiva gasaous of fluonto by collacting 
primary coolant systam of fgaoao from the primary cyotaman 
providing for delay o holdup for the purpooe of raducing tha 
total radioactivity prior to relaoa to tha anvironat 

1.2 MDC is that concantration of a radionuclida according to 10 P 
20 Appandix B, Table 11 in air CMPCA) or watar (MPCW) 

1.2 MEMBER(S) OF TEE PUBLIC ohall includa all parsons who aro o 
occupationally asoociatad with tha plant. This catagory doaono 
includa amployaeo of eithar utility, thair contractoro r 
vandors. Mooe axoludad from this catagory ara parsono who ena 
tha sita to oarvicae equipmant or to malsa dalivarias. Ti 
catogory does includa parsono who usa portiono of the sit for 
racroational, occupational or other purposes not asoociatad with 
the-plantr 

1.4 Tho OFESITE DOSE CAT.OULATION D~aTAL ohall contain the currn 
mathodology and paramatars usad in tha calculation of offot 
dosas duo to radioactiva gasaous and liquid affluans, in tha 
ealculation of gasaous and liquid off luent monitoring alarm/t-rip 
oatpointo, and in tho conduct of tha anvironmantal radiologica 

1.5 Tha PROCESS CONTROL PROGRAM ohall contain tho currant formula, 
sampling, analyoas, tests, and datarminations to ha madat 
anoura that tha procaooing and packaging of oclid radioactiva 
wastas baoad on damonotratad procaooing of actual or oimulatad 
wat solid wastas will ha accompliohad in ouch a way to aosr 
eemplianca with 10 CFR Part 20, 10 CFR Dart 71 and Fadaralan 
Stata ragulationo and ethar raquiramants govarning tha diopoa 
of the radicactiva waotaK~.  

PURCE PCIN 

1.6 PURGE or PURCINC 10 tha controllad procaco of diocharging air or, 
gas from a confinamant in ouch a mannar that raplacamant air o-r 
gas is raquirad to purify tha confinamant



SITE EOflPARY 

The SITE DGTRR)ARY Coca Figura 5.0 1) shall ba that line boyand 
whiceh the land is neither awned, nor !ased, nor otharwo 
eentraelld by aitha~r a~ Icaenoca.



0 1.8 SOLIDIFICATIOGN ShRall bo tho convoersion of woet iastos inoaform 
that moots shipping andl burial grouind rogluiromoents., 

SOURCE CHECrK 

19 A SONDCE ChIECK shall ho tho qualitativo assossmonft of channol 
rosponso whon tho channol sonsor is oxposod to a Sourco of 
incroasod rdociiy 

1.1 44 m An URESTRICTED AREA (coo Figuro 5.8 1) shall hoe any aroa at or 
boyond tho CITE BGUNDPRY accoco to which is not controllod by 
oithorF sito liconsoo for purposos of protoction of indlividuls 
from oxposuro to radiation and radioactivo matorials, or any aroa 
within tho SITE E3OT-RNmTY usod for rosidontial quartors or for 
Indu-34St# r ial 1, commorcial, j4ist# itut44#-IonlqI, and/orE rocroatil 
purposos. Tho TERJRSTRICTEDB AEA boundary may coincido with tho 
oxcluision (foencod) aroa bouindary, as dofinod in 10 CFR 100. 3(a) , 

but ~ ~ ~ ~ ~ ~ R thRlSRCEDPEeosnt incliudo aroas ovor wator 
bodios=F. Tho concopt of URESTRICTED AREAS, ostablishod at or 
boyond tho SITE DGtRmPAY, is utilizod in tho LI1MITINC CONDITIONS 
FOR ODERATION to koop lovols of radioactivo matorials in liEfid 
and g aisoo eus of fuoe nt#s a;s lo9W as is roe aSoabIy achiovablo, 
pursuant to 10 CFR 59.96a.  

VENTIL3ATION ExikUST TREATMENT SYSTEM 

11 A VENTIL.TION EXHAUST TREATMENT SYSTEM is any systom dosignod and 
installod to roduco gasoous radioiodino or radioactivo maatoria 
in particulato form in off-1holnts by passing vontilation or vont 
oxhaust gasos through charcoal aboRrbotrs and/oer HEDA filtors for 
tho purposo ofE romoving iodinos or particul-atos from tho gasue~s 
emhauist stroamn prior to tho roloaso to tho onvironmont. Suceh a 
systom is not considorod to havo any of fact on noblo gas 
offluonts. Enginoorod Safoty Foaturo (E±SF) atmosphoric cloanup 
systoms aro not considorod to bo VENTILATION EXHAlUST TREATMENT 
SYSTEM compononts.  

VENTLINC 

1.12 VENTINC is tho controllod procoss of discharging airE or gas from 
a confinomont in suceh a mannor that roplacomoent air or gas is not 
providodl or roeqirod during VENTINC. Vont, usod in systom namos,

0

a -vvt rt" i9reeeSE).dees ne, :t jmy



1/2.0 LIMITING CONDITIONS FOR.OPERATION AND SURVEILLANCE REQUIREMENTS 

Applio:s to tho oporating ztatuzs of the rajo"tv Ei-i 

off luent mon~itor-ing inatrumofnntation as 3hoiff in Tablo 2.1 1.  

OBJECrTIVElA 

Toe dotfine tho oporating sattuc of tho radiocotivo lieltid oftfluent 
moenitor-ing inatrumofantation.  

S PECI FICATIOGN 

A. The radiopotivo liqutid of fluent moenitor-ing instruamontation 
eohannl o--t; Raho A;r-.m in Ta bloe 2.1 1 oh-R-balIl boeOGE PEE witP-;- - J# ;h thoi :r 
alarm/trip ooetpointo sot to onosuro ha thoe limnits; of 
Spocifieation 2.3.1: aro not oicooodod. Tho alarm/trip 
sotpoints of thoso ohannols sall bo doetorminod and 
adjuastod in aooorFdanoo with tho moethodology and paramotors 
in tho OF-PFSITEB DOSE CALcUL;;ATIOND DxuJAL (ODCp) .  

B. with a radiocotivo liqEuid of f luoent monitoringR 
isrmnAtioAn ohannol alarmF/trcip sotpoint loss 

consorvativo than roquirod by tho abovo spocification, 
without dolay suspond tho roloaso of radiocoetivo :ifi~d 
of fluonts monitoroed by tho at footod ohannol, or dooloroe tho 
ohannol lioporablo, or ohango tho sotpsint so it# isR 
acooptably consorvativo.  

C. With loss than tho mainimumn numbor of rodliocoti-vo lietid 
of fluont mnitoring instrumontation ohannols OPERABLE, tako 
tho ACTION sh in Tablo 2.1 1. BEeort hot ffotst 
roturn tho instrumoants to OPEALE3 statuds within 30 dlays 
and if unuossu, oplain in tho noxt Somaiannua 
-Radioeao-tivo Effluont Reloaso Roport why tho inoporability 
was not orootod in a t-imoly mannor.

2.1 1

0



TABLEB 2 .1 1 

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUIENTATION 

INSTRUMIENT -MINIM 
CHANNEL AG~iN 

1. CROSS PU'DIACTIVITY MONITOGRS 
FRO'NIDINC ALARM AND AUTOMAlTIC 
TERMINATION OF RELEBASE 

a. iIquid RawseEffluent Line"'", -~

b. Steam Generator Blowdown-(-)--2 

Effluent L3ine 

2. CROSS BETA OR CMN9fl PAIATIVITY 
MO)NITORS FRO)VIDINC AL3ARM BUT NOT 
PROVIDINC AUTOD)M.TIC TERMI1NATION 
OF IRELEASE 

S. evice Water System BEffluent 

2. FLO9W RATE MEASUREMENT DEVICES 

a. Liqufid R ad;.'at Ef #P P4flue1 nt Lin -T4 

b. Steamf Generator, Blowdown-( +4 

BEfluenpt -ine 

relas byth pathway, chalnnpels Shall be operable and in 

service during such release on a continuous, uininterrupted basis'.  
Except that ouitages are permnitted, within the time frame and 
limnitations of the specified action, for the purpose of maintenance of 
re~fired tests, checks and clbain 

The condensate polisher regenerative waste rcelease path does not nee 
to be monitored unless a prim~ary to secondary side leake is present.

2.14:2
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RADIOACTIVE LIQUID EFFLUENT MONITORING INST-RUflENTATION

Required only if alorm/'trip set point is based on recorder 
eentroller.  

Tanks included in- thiis specification are those outdoor tank that 
are not surrounded by liners, dikes, or walls capable of holdirng 
the tank contents and doe not have tank overflows and surrounding 
area drains connected to the liquzid r~adwaste trLeatmnent sys tom.

2.14:3

:Amfendmfent No. 51

INC TRUMENT CHANNELS -AGWON 
OPERABLE 

41. RIOCIIYRECORDERS 

a. Liqiuid Radwaste Effluent Linepp+

b. Steam Generator- Elowdewn ( +

Ef fluent Ln 

5. TANK L3EVELn RmICATIC IDEVICES" 

a. Refueling Water Storage Tank ~ 4)~ 

b. Primary Water Storage Tan (1) 
e. Monitor Tanke #31 -(g:)

dl. Meniter Tank #32 -(4+

-±.i k6 ±3 f!i 2 . ± ± ( E & 9 E



TABLE'r 2.1 1 /.-j4.--3

ACTIN 1 withlq the number o-f chnasOE~Elass than required by the 
Minimumaf Channals OPPcBE ragutiramofnt, off luont roloasas may 
eentinuae providod that p~rior to initiating a raeloasa.

a. At least two Indapendant samplas. ara analyzad in accorcdanca 
with Spacification 9.3.lA, and 

b. At loast two tochnically qualifiad mambars of tha Facility 
Staff independently 3varify tho ra-elasa rat-a4aulatiosns 
and disoharga line 3valving.  

Othar-wisa, suispondl reloasa of radioactiva of fluents via this 
path:a 1 .  

ACTION 2 with tho numfbar of channols OPERALE lass than raquirad by tha 
Minimumaf Channols OPERABLE requirament, off luent raleasas via this 
pathway may continuae pravidad grab samples arc analyzesd aitha 
for principal gamfma amittar-cs or for gross radioactivity (bata or 
gammi~a) at a lowor limnit of daetoctior. of at leoot 5 it 102 
mnicrocuria/mal (as Co 137 ) 

a.At least onca par 12 hours whon the spaci:fic activi:ty of 
tho sacondary coolant is greatar than 0.091 mnicrocuia/e gr-am 
DOSE EQUIVAIENT I 131.  

-.At# boeast onca par 24 hours when tha spacific activity of tha 
sacondary coolant is lass than orF aal to 0.01 

ACTION 3 Wihtanubro hanl PELEls than ragqui rad by th 
Minimumif Channals OPERABLE rairamant, off luent raleasas via this 
pathway may continua providad that, at boast onca par 12 hours, 
grab samples are colbactad andl analyzed for gross raioctvty 
(beta or- gammwa) at a lalwr- limit of dataction of at least5x10 
mficrocuria/lmb (as Cs 1:37).  

ACTIN 4 Wit th nubarof hannas PiL ls than rae~piraed by that 
Minimuim ChlqannalsF OPEP.4LE requirement, affluant raelaasao vi a this 
pgathway miay continua providad the flow rate is astim~atad at boast 
onca par 4 hours during actual raleases. Pumffp performanca curvas 
may beaused to astimate flow.  

ACTION 5 With the numbarp of channabs OPEALE lass than riradi~e by tha

..tntinua provi
----,- - - - - - - - -

dad the tanke liquid loya;l is astimated

2.1 4
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.1 RADIGACTI]2 GASBGOC FFLUENT MONITORING INSTRUMENTATION

1.1.1 EXPLOSIVE GAS MONITORING INSTRUMENTATION 

LCO: 

The radieaetivo gaseeuo ef fluent explosive gas monitoring instrumentation 
channels shown in Table 2.2 -- 1.1.1-1 shall be OPERABLE with their alarm/trip 
setpoints set to ensure that the limits of Appendix B Technical Specification 
2.-4.4: 1.3.1 are not exceeded. The alarm'trip setpeints of these ehannols
E;na++ Beaoomio ana aajU 
parcamoite3r in the GDCM.  
"SPECIFICATION"]

APPLICABILITY:

LOeCO +n aeeerpanee witn tne moetnoaolegy and 
[This wording previously contained under

ikpp±±e9 eo ene operating staeus or etno raaioaee±3ve gaseeue
effluent. monitoring instrumonto
1.1.1-1.

+InAs shown in Table 2.2 -3:

SPECIFICATION ACTIONS:

Tho radiopotivo gaseeus eff luent menitering instrumentation ehannol 
shownf in Table 2.2 1 shall be OPEPALE with their alarm/trip setpeints 
set to ensure that the iimits of Speecification- 2.4.! are not eixocodo 
The alam,'Itrp isetpeintis of thoooe ehannols shall be -oomndand 
adjusted in aeeordanco with the moethodology and p~aromoateLr in the GDCM.  

A. With a r-adioootivo gaseoouo off lun an explosive gas monitoring 
instrumentation channel alarm/trip setpoint less conservative than 
required by the above Specification, wiAthout delay suspend the release 
ef radieaetivo gaseaus of fluonto___ moni__torod by the af focted ehannol o 
declare the channel inoperable and take the ACTION shown in Table 
1.1.1-1, or- ehango the seotpeint se it is aeeoptably eonsorvativo.  

B. With less than the minimum number of riatiogaseauz moFnitoring 
explosive gas monitoring instrumentation channels OPERABLE, take the 
ACTION shown in Table ~22- 1.1.1-1. Exert best efforts to return the 
instruments to OPERABLE status within 30 days and, if unsuccessful, 
emplain in the noirt Geomiannual Radlioaetivo Bffluont Release Repor-t 
prepare and submit to the Commission, pursuant to Appendix B Technical 
Specification 4.3.1, a Special Report to explain why the inoperability 
was not corrected within this time frame.  

2.1.1 SURVEILLANCE REQUIREMENTS 

Radioaetive gaseeids off luent The explosive gas monitoring instrumentation 
channels shall be demonstrated OPERABLE by performance of the CHANNEL CHECK, 
SOUJRCE CHECK and CHANNEL CALIBRATION and CI14ANEL FUNCTIONAL TEST operations 
at the frequencies shown in Table 3.~2--! 2.1.1-1. [This wording previously 
contained in Section 3.2 of Appendix B.1 

Page 2.21

Amendment No. 51-
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TABLE ~-~-~1.1.1-1 

RADIOACTPIVE CASSOUC BFFL1UENT EXPLOSIVE GAS MONITORING INSTRUMENTATION 

MINIMUM 
INSTRUMENT CHANNELS APPLICABILITY ACTION 

OPERABLE ______ 

1. W6IACTE CAS IIOL:DTJP LYCETEM 

a. No-blo Cas Aetivity 
Meniter Providing Alarm 6~-~ 

-L~. WASTE GAS HOLDUP SYSTEM 
EXPLOSIVE GAS MONITORING SYSTEM 

a. Hydrogen Monitor (1) G 
b. Oxygen Monitor (1) *+ 

3. CONNR AIR BJECTO-R 

a. Noblo Cas Aetivity Monitor= -(8-

41. EIRNNTLRBILEASE POINTS 
(PTLANT ~N t t A 
BUILDING, CONbTROLLED AREA, RA 
MAGHiNE siiOp) 

a. Noblo Cass Activity Mnitor= - 1+ , 3 
b:. ledino Sampler - 4) ii 
e. Particulato Samfplor - 4)-13 
d. Flow Rate Monitor - (3) 
e. Sampler Flow;- Rato Moqnito (1 R;=_____ 

5. CONTAINENT PURGE SY STE 

a. Containmoent -Noable Cas 
Activity MongitoRr 
Providing Alarmn and 
Automatic Termination of 
Rel1ease ~ 

Charnols shall be opor-ablo and inervc n a eentinueus basis urn 
roeloaso via this pathway, excopt that outages are permitted, wit-hin ho im 
framo of the spocified actioen for the purpozo of maintonanco and porformfaneo 
of roerired tests, chockos and calibrations.

k* During waste gas holdup system operation (treatment for 
offgases).  

2.2 2 (con't)

primary system
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TABLE 2.1.1-1 

EXPLOSIVE GAS MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS 

MODES IN 

WHICH 
CHANNEL CHANNEL SURVEILLANCE 

INSTRUMENT CHECK CALIBRATION REQUIRED 

1.WASTE GAS HOLDUP SYSTEM 
EXPLOSIVE GAS MONITORING SYSTEM 

a. Hydrogen Monitor D M(l)* 
b. Oxygen Monitor D M (2)* 

TABLE NOTATION 

* During waste gas holdup system operation (treatment for primary 
system off gases).  

(1) The CHANNEL CALIBRATION shall include the use of standard gas 
samples containing: 

1. Less than or equal to two volume percent hydrogen, 

and 

2. Greater than or equal to four volume percent hydrogen, 

(2) The CHANNEL CALIBRATION shall include the use of standard gas 
samples containing: 

1. Less than or equal to one volume percent oxygen, 

and 

2. Greater than or equal to four volume percent oxygen.  

D Daily 
M Monthly 

(This information previously contained in section 3.2 of the RETS]
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TABLE. 2.2 fl (Gentnue

ACTION 6 With tho nutobr of channolo OPDR-zBLD leso than. that 
raquitired by the Minimfuma Channalo OPEP.LLD3 raquairomant, th 
radioactivo contont of the roovn gas dooay tan;k oall
hae dotorcminod daily to onoure compliJancoe with 2.4.6.  

AC=TION :7 With tha numfbar of channalo OPDRABL3 loos than raqudirad by 
theo -l Miium Channolo OPEALE roqeuiromoant, offluont 
:roloaooo vi-a thioa pathway mnay continuc providad tho flow 
r~ato is ootimnatod at laot onco par 4 hours.  

ACTION 8 With the numbar of channalo OE)PLL13E boo-8 than roguirod b9y 
thon e-D4 MinRimm- C hannolo --P9 O P L E roquilromont, of flIuont*; # 
ralaoao viAa this pathway may continua providad g-rab 
oamplao arae takan at least onca par, 12 hours and theoe 
oamploo aroe analyzod for grooo activity withi-n 24 huo 

ACTION 9 With thea numbar of channalo GPDDAL3 leoo than raqutiradl by 
tha Minimumn Channalo GPERABL3 raqutiramaent, ifmmadiatoly 
uopo-nd -PURGING of radioeaotivo;;e offluonto via this pathway.

DPuring contamnannt building vont ilatio-Jn in tho cld=A 
ohutdown condition, continuauo monitor-ing and atomatic 
tarmination of raleasa is not raqudirod. Ona continuougi 
mo.n itor at tho fi-nal roloaoa point (plant vont) i 
oufficiont.

ACTION 471 - With the number of channels OPERABLE one less than required 
by the Minimum Channels OPERABLE requirement, operation of 
this system may continue provided grab samples of waste 
tank on reuse or receipt are taken and analyzed daily.  
With both channels inoperable operation may continue 
provided grab samples of waste tank on reuse or receipt are 
taken and analyzed as follows:

a) Every 4 hours during degassing operations, 

b) Daily during other operations.  

[This information will now be on page 1/2-2 of the revised RETS.J

ACETIN 114 Wit thoq nuIqR- Mbor -- of channalo OPE~LE boo than ra~irad by
tha M 4inimum CH APhannalo OPDRABLE roquiromont,, off luent 
roloI a 9oec vi:a the a f fac tad pathway ma cninua provi do 
oampleo aro continuouoly co;lIoctad with auxilliary oamplin 
aauiumnt ao reauirad in Tabia 3.4 1.

2.22;
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TABL nv . 2~ '1 (GOTI E

ACTION 12 W it*n h tn nb- o or efani e VI" Ioo R-Q- %on 4-TR e- ana tna 
roefuiroed by the Minimum Chonnola OPERALE3 reeeiiomontfo 
tho plant vent, tho zontonta of tho radlwaoto gas doceay 
tanke may bo roloasod to tho onvironmont providod tha 
pire to i:ni:tiating tho roloaso! 

a.At leost two indepondent samplos of tho tan] 
contonto aro analyoed 

and, 

b. At boao~t two toobhiaely gualifiod momffboro ofth 
f aoP- iI it# ioPo- staff indopondontly vorify tho robalo 
rato caloulationo a-nd diochl-gago valvoeiop

2.2 4



~-.l/2.2 RADIOACTIVE LIQUID EFFLUENTS 

2.3. 1 LIQUID EFFLUENT CGOENTRATI1ON

Applies at all tim et tho conooentration of radiopotivoJ.re m-atoerial 
roloasod in ligid offluonts.  

Toe dofino thoso limaito on conoontrations of radoac-tiAvo matorial 
roeloaood in liquid offluoents? 

SPECIFICATIOGN 

A. The conoontration of radicactivo mnator-ial roeloasod in 
liqutid of fluents to tRiRmETRICTED AREAS shall bo limnited to 
thop oonoontrcationo opocifiod in 10 CGll 20.196(a) fo-r 

radonulido thorc than dizzoslvod ora ontrainod noblo gases 
as ealoulatod uandor 10 CGll 20. 106 (a) . For diacolvod or 
ontrcainod noblo gases, tho ooncontration shall bo limito 
te23E-----Q mioroourioc/lml.  

B.With the concontration of r-adioactivo matorial roloased in 
liqfuid off lionts to R4ETRICTED AREAS oxcooding these
l±icoit, witnouc aolay roccomro n 
those Iimits .

,.~ncncrauonea Wl~flfi:

2.314



Applios at all timos to tho dccc from radiopotivo.- matora 
releasod in liquid onfg-fluonts 

Toe dofino thoso limits on the doso from radicactivo matora 
roloasod in liquid offlmuonts.  

CPECIFICATIO 

A. Tho dccc o dccc commitmont to a MEMBER OP THlE PULIC fro 
radicactivo matorials in liquid of fluonts roloasod, from 
each roactor unit, to UNRESTRICTED AREAS shall bo limitod! 

1. During any calondar quartor to loss than or oqual to 
1. 5 mroms to tho to~tal body and to loss than or 
oqual to 5 mroms to any organ, 

and 

2. During any calondar year to loss than or oqual to 3 
mroms to tho total body and to loss than o oqual to 
10 mroms to any organwl.  

B. With tho caloulatod desc from tho roloaso of radiopotivo 
materials in linuirl ~effluentsg e~ednrr-a A~ i-h- l---

limits, in liou or a Liconsco Event Reoport, proparo ana 
submit to the Commission within 30 days, pursuant t 
Spocification 5.3.2, a Spocial Roport that idontifios th 
causo(s) for oxcooding tho limit(s) and dofinos tho= 
coroctivo actions that havo boon takon to roduco th 
roloasos and tho proposod corroctivo actions to bo takoet 
assuro that subsoquont roloasos will bo in complianco wit 
tho abovo limits. This Spocial Roport shall also includ 
(I) tho rosults of radiological analysos of tho drinking 
wator sourco and (2) tho radiological impact on finishod 
drinking wator supplios with rogard to tho roquiromonts of 
40 CFR Part 1411

waterc bedye
only if drix 
Within 3 mil

aking wator supply is takon from tho rocoiving 
zs of tho plant disohargo. in tho ese of rivo 
milos downstroam only.

2.w-32-
Amondment Nc. 51
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2 . 3.3 LIQUID RLWASTE TETETSSE

Applies at all times to tho oporation of tho liquid radwat 
treatment systoem, 

To doting thoso conditiono nocoosary for tho oporation of tho 
liquid radwazto troatmont syoteo.  

S PEC GIF ICATION-0 

A. Tho liquid radwasto troatmont systom shall bo urod whonth 
projootod doooo duo to tho liquid of fluont, frmoh 
roactor unit, to WIRESTRICTED AREAS would oxcood0.0ro 
to tho total body or 0. 2 mrom to any organ in a--31 day 
pe~je4d 

B. With radioaotivo liquid waste boing diochargod withu 
troatmont and in oxoogo of tho abovo limits, in Aiuo 
Lioonooo Evont Roport, proparo and submit to tho Commico 
within 30 days pursuant to Spooifiation 5.3.2 a Spocial 
Roport that inoludoo tho following inforain 

1.Explanation of why liquid radwacto was boing 
diochargod without troatmont, idontifization of any 
inoporablo equipmont or subsystoms, and tho roaoon 
for tho inoporability, 

2. Aotion(o) takcen to rootoro tho inoporablo oquipmot 
to OPERABLE otatuo, and 

3. Summary doooription of aotion(o) takon to provont-a



2.3.~-41.2.1 RADIOACTIVE LIQUID EFFLUENT HOLDUP TANKS*

LCO: 

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

a. Refueling Water Storage Tank** 
b Primary Water Storage Tank 
C. 31 Monitor Tank 
d. 32 Monitor Tank 
e. Outside Temporary Tank*** 

[This wording previously contained under "SPECIFICATION"] 

APPLICABILITY: At all times.  

Applies at all times toe tho;- quantity of r-cadicRaetivo mnatoriJal containod 

in the liquid hold-up tanks.  

SPECIFIC2ATIOGN& ACTION: 

With the quantity of radioactive material in any of the above listed 
tanks exceeding the above limit, immediately suspend all additions of 
radioactive material to the tank. Within 48 hours reduce the tank 
contents to within the limit, and describe the events leading to this 
condition in the next Semiannual Annual Radioactive Effluent Release 
Report.  

2.2.1 SURVEILLANCE REQUIREMENTS 

The quantity of radioactive material contained in each of the listed 
tanks shall be determined to be less than or equal to 10 curies 
excluding tritium and dissolved or entrained noble gases, by analyzing 
a representative sample of the tank's contents at least once per month 
when radioactive materials are being added to the tank. [This wording 
previously contained in Section 3.3.4 of Appendix B.1 

* Tanks included in this specification are those outdoor tanks that 
are not surrounded by liners, dikes, or walls capable of holding 
the tank contents and that do not have tank overflows and 
surrounding area drains connected to the liquid radwaste 
treatment system.  

** After refueling operations, liquid from the reactor cavity will 
be sampled for radioactive material content prior to being pumped 
into the tank.  

SLiquid will be sampled for radioactive content prior to being 
pumped into the tank.  
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1=4l/2.3 RADIOACTIVE GASEOUS EFFLUENTS 

2.4.1 CASEOUS EFFLUENT DOSERAE

Applies at all timos to tho doso rato duo to radicastv 

matorials roloasod in gazocus offluonts.  

To dofino thoso limits on tho doso rato duo to radizactv 

matorials roloasod in gasoous offluonts.  

SPECIFICAION 

A.Tho doso rate duo to radiocotivo matorials released i 
gascous of fluonts from tho sito to areas at and boyondth 
SITE BOUJPR shall bo limitod to tho following..  

i. For noblo gasos. loss than or oqual to 500 mroms/yr, 
to tho total body and loss than or oqual to 300 
mroms/yr to tho skin, 

a"d 

2. For iodino 131, for tritium, and for all 
radionuolidos In partioulato form with half livos 
groator than 0 days. loss than or oqual to 150 
mroms/yr to any organ.

B. With tho doso rato(s) oxcooding tho abovo limits, withu 
dolay rostoro tho roloaso rato to within tho abovo 
limit(s).

2.41



I . %1 . 2 UL ttl11 b~U'LL

APPICILIT 

Applios at all timos to air dese duo to noblo gasos releasodi 

gascoue offl-uontsG-.  

To dofino those limits on the air dccc duo to noblo gaco 
reloasod in gasocuc offluonta.  

S PECI 1FIC ATIOGN 

A. Tho air desc duo to noblo gasos roloasod in gascous 
offluonts, from eoch rocotor unit, to aroas at and boyond 
tho SITE BOUNDAR~Y shall bo limitod to tho following: 

1.During any calondar quarter. loss than or orual to 5 
mradc for gamma radiation and less than or equal t 
10 mradc for beta rdain 

2. During any ealondar year. loss than or oguato1 
mradc for gamma radiation and loss than o equal t 
20 mrado for bota rdain

With tho oaloulatod air desc from radicootivo noblo gao 
in gaccouc of fluents oxcooding any of tho abovo limits, in 
lieu of a Liconsco Evont Roport, proparo and submit to h 
Commission within 30 days, pursuant to Spocification 5.3.2-1
a Spocial Roport that idontifios tho causo(s) for oioooding 
tho limit(s) and dofinos tho corootivo actions that hav 
boon takeon to roduoc tho roloasos and tho propoco 
oroctivo actions to bo talken to assure that subsoeont 
roloasos will bo in complianco with tho abovo limits.

R



2.4.3 DOSE FROM IODINE 131, TRITIUM,. AND RALIONUCLIDE

Applios at all1imo to tho doso dluo to iodino 131, tr-itium and 
all r-adionucl idos in partioulito form with half livos groator 
than 8 days in gasoous of fluonts.  

To dofino thoso limnits on tho doso duo to iodilno 131, tritiuim and 
all radionuolidos in par~tioulato form with hffalf livos groeator 
than S days in gasoous of fluonts.  

SPECIFICATION 

A. Tho doso toe a MEMBER OF THE1 PUBLIC frolm iodino 131, tritium 
and all radionuoelidoes in particulato fo~r with half livos9 
groator than 0 days in gasoouts offluoents -roloasod, fromef 
oaoh roaotor unit, to aroas at# and boyond tho SITE BOUNDPR; 
shall ho imitod to tho following.  

1. uring any solondar quartor. Loss than or oqual to 
7.5 moroms to any organ 

anld, 

2. During any salondar year., Loss than or orual to 15& 
mromsn to any organ.  

B. with tho caloutlatod doso 'froma tho roloaso of iodino 121, 
tritiumn and radionuolidos i:n particulato foerm with al 
livos groeator than 8 days, in gasoous offluonts oxcoodin 
any of tho abov limts in liout of a icoensoo Evon 
Roport, pro-paroe and submfit to tho Comfmission within 30 
days, pursuant to Sposification 5.3.2 a Sposial Roporct tha 
idoentifios tho causo(s) for oxcooeding tho limnit and dofia*nos 
tho corrocetivo actions that havo boon takon to rodluco th 
roeloasos and tho proeposod corroctivo actions to ho takon t 
assuro that sRubsoquoent roloasos will -bo in com-Fplianco wit 
tho abovo imt

P. 43:
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2. 4 . 4 GASEOUS RA.UWASE TREATMEDJ;N L2:Ui8

Applies at all times te the operation of tho gaseous radwat 
treatment sys tern.  

To define those conditions necessary for the operation of the 
gaseous radwaste treatment system and the ventilation exhaus 
treatment systorn.  

SPECIFICATIOGN 

A. The appropriate CASEOUS RAWASTE TREATMENT SYSTEM and the 
appropriato VENTILATION EXHAlUST TREATMENT SYSTEM salb 
used to roeduce radioactive materials in gaseous waste-prior 
to thoir discharge when the projected gaseous off let i 
dozes duo to gaseous off luent releases, from eachreco 
unit, to areas at and beyond the SITE EOIDNPR wouldece 
0.2 mrad for gamma radiation and 0.4 mrad forbt 
radiation in a 31: day period. The VENTIT.TION EXHAUST 
TREATMENT SYSTEM shall be used to reduce radiatv 
materials in gaseous waste prior to their discharge -whe-n 
the projected doses due to gaseous effluent releases, fArom 
each reactor unit, to areas at and beyond the SITE BOP~ 
would exceed 0.3 mrem to any organ in a 21 day perid 

B. With gaseous waste being discharged without treatment and 
in excess of the above limits, in lieu of a LicenseEvn 
Report, prepare and submit to the Commfissionwihn3 
days, pursuant to Specifiation 5.3.2, a Special --Reporat 
that includes the following information.  

K. Explanation of why gaseous radwaste was -being 
discharged withouttreatment, identification of any 
inoperable equipment or subsystems, and the reasone& 
for the inoperability, 

2. Action(s) taken to restore the inoperable equipment 

a-Rd 

3. Summary description of action(s) taken to prevent-a

I-M-4 -



2.4.51~'.3.1 EXPLOSIVE GAS MIXTURE (Hydrogen rich systems not designed to 
withstand a hydrogen explosion) 

LCO: 

TeIAfi- The concentration of oxygen in the waste gas holdup system 
shall be limited to less than or equal to 2*1 by volume whenever the 
hydrogen concentration exceeds 49% by volume.  
[This wording previously contained under "OBJECTIVE"] 

APPLICABILITY: At all times.  

Applies at all timoos te the eeneentratien of emygen in the waste gas 
holdup system, whenevor H, eoneentration eicooods 4!& by veluamo 

To limit thoe eoonrto f exygen i;- ne oWaete gas holdup isystom t-A 
losrs thIan or oqiual to 2W by velume w.hnever the hydrogon eoneentratin 
emeeeds 4W by volumoe.  

GPBCIFICATIO ACTION: 

A. With the concentration of oxygen in the waste gas holdup system 
greater than 2% by volume but less than or equal to 4% by volume, 
reduce the oxygen concentration to the above limits within 48 
hours.  

B. With the concentration of oxygen in the waste gas holdup system 
greater than 4% by volume and the hydrogen concentration greater 
than 2% by volume, immediately suspend all additions of waste 
gases to this portion of the system and reduce the concentration 
of oxygen to less than or equal to 2% by volume without delay.  

2..1SURVEILLANCE REQUIREMENTS 

The concentrations of hydrogen and oxygen in the waste gas holdup 
system shall be determined to be within the above limits by monitoring 
the waste gases in the waste gas holdup system with the hydrogen and 
oxygen monitors required OPERABLE by Taalo 2.2 1 of Speeifieeatioen2.  
Appendix B Technical Specification Table 1.1.1-1. [This wording 
previously contained in Section 3.4.5 of Appendix B.] 
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2.-4.61.3.2 GAS STORAGE TANKS 

LCO: 

Toe limit the The quantity of radioactivity contained in each gas 
storage tank shall be limited to less than or equal to 50,000 curies 
noble gases (considered as Xe-133).  
[This wording previously contained under "OBJECTIVE"] 

APPLICABILITY: At all times.  
Applies at all timozs to the quantity of radioeaetivity eontained in eaeh 
gas stor5ago tank.  

To limit the Efaantity of radioaetivity eentained in- caebh gas ste4rag 
tankE to less than or- equal to 50,000 eturies noble gases (eonoidered as 
Xe 133).  

SPECIFIC4ATION ACTION: 

With the quantity of radioactive material in any gas storage tank 
exceeding the above limit, immediately suspend all additions of 
radioactive material to the tank aiid. Within 48 hours reduce the tank 
contents to within the limit, and describe the events leading to this 
condition in the next Annual Radioactive Effluent Release Report.  

2.3.2 SURVEILLANCE REQUIREMENTS 

The quantity of radioactive material contained in each gas storage tank 
shall be determined to be within the limit at least once per 24 hours 
when radioactive materials are being added to the tank in accordance 
with the methodology and parameters in the ODCM. [This wording 
previously contained in Section 3.4.6 of Appendix B.1
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2.5 SOLID PIACAT-IVEWASTEs 

APPLICAB-L-ITY

Applies at all timnes to the operation of the solid r-adwaste system.  

OECIZ 

To ensur~e the safe operation of the solid radwaste system.  

A. Ensure that the solid r-adwaste system will be used in accordanc 
with a PROCESS CONTROL. PROGRAM to proceess wet radioactive wastes 
to moot shipping and burial groeund reefiroment.# 

B. With the provisions of the PROCESS CONTROL PROCRA1 not satisfie 
suspend shipments of defectively processed or defectively 
pgackagfed asoelid r-adioeactive wastes from the site.

2 .51
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Applios at all t.imoes to tho annutal doeso or doso commitmont from 
releasos of radioactivi-ty and to radiation froem uranium fuol cycl 
seourcos.  

To9 limait tho annual doso or5 doso commitmont duo to roaloasos of

radioaotivity or to radiation fromf iuraniumn fuol: cyclo sourcos.  

SPECIFICATION 

A. Limilt tho annual (calondar yoar) doso or- doso commfitmont to an-y 
MEBEPO THlE PUBLIC duo toe roloasos of radioactivity andl to 

r-aadiatJRin fro2m uraniuma fuol: cyclo souress toR loss than or oua 
to 25 mromfs to tho total body or any or-gan, oxcopt tho thyroidEl,
which shall bo limnitod to loss than or oqual to 75 mromas.  

B. With calculatod dosos from tho roeloaso of radioactivor m~atoerials 
In liquid or gasoous offluonts oxcooding twico tho limfits of 
Spocification 2.3.2 .A, 2.4.2.Aoer2..3.A, calcutlations shouildbo 
maado including diroot radiation contr-ibtions from tho roactorE 
uni:ts and fro=m otsd storagoak to doetormnowhtho tho 
abovo limnits idniidin tho Objoctivo of Spocificeatio-n 2.6 
havo boon e3Eed.  

C.if such is tho caso in liou of A Licoensoo Event Roport, proepar 
and subemit to thoe omiso within 30 days, purasuant to 
Spocification 5.3.2, a Spoceial Roport that dofinos tho corrocetivo 
aetion to bo talzon to roduco e-subsoequont roloasos to provont 
roceuironco of oxcooding tho abovo -imits -and includos tho 
ochodulo for achiovi:ng sonformanca wthth abovoe limits.; ThisF 
Spocial Roport, as dofinoed in 10 CCII Part 29.495e, shall incluido 
an antalysis that ostimates tho radiation oxEposuro (doso) to a 
MEMBER OF THE PUBLIC from rnim fuol: oyolo courcos, includig 
all of fluont pathways and dliroct radiation, for tho calondar= yoarF 
that includos the roloaso(s) covorod by this roporLt. it shall 
also doscribo lovols of radiation and concontrations of 
rEadioactivo mfatorial inovder tho causo of tho oxposuroe 
I ovoeI;s- or oenco en t ratio-ens If tho ostimatod doso(s) oxcoodo t-ho 
abovo limits and if tho roloaso condition roesulting in violation 
of 40 CCII Par-t 190 has not alroady boon corroctod, tho Spocia 
Roport shall inoeludo a roquost for a 3vaianco in accorVdancop w..ith 
tho provis4iono of 40 CFR Part 190. Submittal of tho roeportsa 
eensidoroed a timoly roequost, and a varianco is grantod uintil 
staff action on tho roquost is comfploto.
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2.7 RADIOLOCGICAL NIRNENA MONITORINC PROCRA'

Applias at all timaes to the paLfrforanca of tha radiological 

anvironmaental monitorcing programf.  

To ancurae the propar parform=Fanca of the radiclei cal anvironmaental 
moenitoring proegram.  

SPEC~IFICATIO)N 

A. With tha r-adiological anvironmontal moinitoring proegramn not boing 
,enducetad as spacifiod in Tabla 2.7 !, in liaut of a Lican-oc 
E~vant Raport, praparae and submit to te Commfission, in the Annual 
Radio:logicae nomal l Oparating Roporct raequiraed by 
Epacificatian 5.3.3.2, a dasorciption of tho roeasons forc not 
eenducting tho program as roguiraed and tho plans for provanting 
a rocurranca.

With tha loval of radioactivity as tho rasult of plant affluants 
in an avironmantal: sampling maedium at a spocifiod location 
aetcaading tha raporting lavels of Tabla 2.7 2 wen avaragad ovar 
any calandar guarctar, in lioua of a Licansaa Evant Raport, prapara 
and isubmit, to tho Commw~ission within 30 dlayis, pursuant to 
Spacification 5.3.2, a Spacial Raport that idaentifios te 
eausa (9) fer exeeding tha limit (s) and dafines tha coractilva 
actions to ba taken to radua raiat e ffluants so that ta 
potantial annuaal doso to A MEMBER OF THE -PUT-LC iJS lass ta ~ 
ealandar yaar limits of Spacifications 2.3.2, 2. 4.2, and 2.4.3.  
Wen morae than ono of te r-adionuclidas in Tabla 2.7 2 aroe 

datatodin tha sampling medium, this rapart shall ha submittad 
4ft 

eencantr-ationp (1eecncantration (22.. 1. 0 
raporting laval (I) raeporting laval (2-) 

Whan radionuclidas othar- than thosa in Tablo 2.7 2 ara daetactad 
and ara te rosult of plant affluants, this raport shall ba 
submittad if te potantial annual doss to A MEMBER OF THE PUBLIC 
is aqual to or gro-ator than te calandar year liit f 
Spacifications 2.3.2, 2.4.2, and 2.4.3. This -raport is not 
raguira-d if te measurad laval off radioactivity was not tha 
rasult of plant of flants; howavar, in- suchml -an avant, tha 
e-endition shall bo roportod Eand doscribod in te Annual 
Radioloaical Environmantal Ocaeratingf Roport.
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C.with milk go fresh leafy vegetable samples unavailable from one 
or more of the sample lestiono required by Table 2. 7 1, identf 
locations for obtaining replacement samples and add thorn toe 
radiological environmental monitoring program w.ithin 30 a9 
The specific locations from ;;hich samples were unavailable may 
then be deleted from the monitoring program. in lieu o 
Liccnseo Event Reoport and pursuant to Specification

1=4.7



5.3..1,idontify tho oauoo of t.ho unavailability of samples and 
idontif y tho now looation (a) for obtaining roeplacomoent campic isAn 
tho noxet Semiannual Radioeaotivo Effluont Roloaso Roport and aizoe 
inoludo in tho roeport a roevizod figuro-e(s) and table for tho ODCM? 
roeflooting the now looation(o)
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TABLE 2.7 1 

RAMI~GGIGAL ENVIRONMENTAL MONTITORlING r'ROGfA

1 . DPiroot Radiatni-rb 40 routino moenitoring 
stations (DR! DR4O) 
with two or- morov 
doosimoters for-

intogratod dese 
eontinuouoily plaeeod as 

an inner ri:ng of 
stations, eno -In pooh 
metooroelogieal seeter 
in the general arca of 
tho~ 3ito boiundary (DR! 
DR16) 

an outer ring of 
stations,oninah 
moetoorologe ljoo 
in the 6 to 8 ]tm rongof 
fromn the site (DR17 
DR32) 

the balaneo of the 
stations (DR33 DR49) to 
be plaood in spocial' 
inteLrest aroas and in 
ene aroa to seiFrvo as a 
eontrol Btatipn.

Amoendmoent No. 51
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RADIOLOCICAL ENVIRONMENTAL MONITORING PROCGA _______ 

EEposuro Pathway Roprosontativo~ Sample-s Coll ct#ioAn ef -alyeie 
and/zer Camfplo and Sample Locations! 

2. Airborno Samplos from 5 Continuousf Radliciodino 
Radiciodino an locations (Al AS)! sapeCannisbtor 

arIceul1a tosr eeat 
3 samaplos (Al At) from with col! 1131 
pizza to tho 3 siteoete aalsiy-a 
bouandary locations in weekly,-an weekly
difforont soctors, ofete--e 
the highcst ealoutlatod ~edntly-if Particulato 
annuial avorage ground requ-F-ed-by 
levelD,'Q. dus r.t 

leading Cross bota 
1: sample (A4) fromto aiocivt 
vicinity of a commffunity aeyf 
having tho highost fellewing 
calciulatodl annualf I Pc 
averago grouand loval- ehagej

1 sample (AS) fromf a ieetep4-e 
eentrol location as for- anal-ysisa-f 
oamplo 1:5 30 km. composito (by 
disatant -and i:n tho Ieeate} 
loast provalont wind qia-#e*4y 
direction.  

3. Waterbornoe 

a. Surac 1 samplo upstrzam Gempee4-te Gamma 

1samplo downfstroa 1 -men-th ena4.ysee 
-waa pera4e4! men~tl 

Composito for 

quarterly.r

2.7 4
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TABLE 2.7 1 (Gontinuod)4 

RADIOLOGICAL3 ENVIRONMENTAL MONITORING PROGRM________ 

Saf~p~in£Fype and 
Pabr fand Freqtene 

Expocuroe Pathway Represontativo Samplo CoAlILtion ef-alse 
and/cer Sample and Sample LocationaS Fae eey __________

3. Watorborno 

b;. Drinking

'1. Ingootio-n 
a. Milk

1 samplo (Wbl) of th 
noearost ourfaco 
drinicing Suipply

2 zamploo (We! Wc2) 

1: samplo (Wei) frome 
doevfmatroamR area with 
oecizting or poetontial 
Lerocrational valuc.  

1 control sample CWc-2) 
from an uipotroafa proc.  

Samfploc from mailkeing 
animals in a locations 
(!a! !a3) within 5 km 
distanco having tho 
highost doso potontial.  
if thoro arc nono, than 
1 samplo from milking 
animnals in oach; of 3: 
aroas (!a! Ia3) botweon

availablowhr dosoc 
pro calculatod to bo 
groeator than 1 mromf par, 

h__L~

monthl; 

2 anniall 
at loast 90 
daysaaEte* 

Semifaenthiy 
when 
animwals proe 
en-paeae 
ffenhly at 
etheE

Cosbota 
and-gffime 

analysisa 

Composito for 

analysis 
E'aai-teLrljr 

iseteple 
analys~ 

Gammafi 
isetepgie!-n 
11i31 
analyelis 
seffifenthly 
whon animals 
ar~e-en 
pastuire, 
menthly-at 
other timoes.
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(oon't 

RADIOLOCICAL ENVIRONHENTAL MONITORING PROCIGH________ 

BEpesuro Pathway Representative 6 ampic Co-a Glleetion ef AnalIysis 
and/zr LomploT4- and Sample Ieeatlena' Fe-:efe _________

4. ingestitn 
a. A4-JIk

1 samfple frem mnilkinag 
animnals at a eontrol 
location (Ia4) , !5 3 
kM dliotant and in th 
least provalont wind 
diroctien.

Concurront 

dicater le 
eatiens.
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TABLE 2.7 1 (Continuod)

PBGOICAL ENVIRONMENTAL MONITORING PROCG _______ 

_ _ _sIad in Typ and~e 

Ecposuroe Pathway Represontative Samplzz- Collootion If e na-sl 
and/zer Camplo and Samplo Loceations! 4F-er fty

b:) Fish] andi

R. Fooed Pout

2 samplcs (Ibi, 1b2) 

1 samfplo (Ibi) of eac 
of 2 spocios
eemmcrcially and/cr 
rocreationally 
impotant spocios of 

fisyh rp invoritobrato i 
thc vicinity of thc 
dlicohargo whoen 
---ailablo.  

1 sample (1b2) of caceh 
of 2 commofnrcially and 
or rooroationtally 
important spocios (tho 
samo spocios as in ib-I 
if ava-ilablo) fromn an 
area not influonood-by 
plant dilsohargo.  

Samplcs of 3 dlifforon 
kinds of broad loaf 
-vogotation (odibloeo 
inodiblo) growa nearost 
cac--h of two ifrn 
offsito locations of 
highest prodeiotod 
annual avorago ground 
level D/Q if Milk 
sampling is not 
po~frfrmd (le1 le2).

- -~..------

similar broad loaf

vogocacion groewn -53

Sampe-in 
soacon, or
somfiannt 
uiall-1 -if 
they are 

sesenieI 

ricnthl1 
when
availablo 

Menthiy 
when

4eefepie 

isetep~e-n 

Gaffiffia 
iseepe!-ean 

ankalyspis.

diropin if mill 

____ ____ ___ ____ ___ porfermod (1o3)._ _ _ _ _ _ _ _ _ _ _ _ _

2.7 6 (oonI')
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RAILGCICAL ENVIRlONMENTAL MONITGRIENC PROCRG _______ 

saffipl-e Rqg Tye ane 

Bmpesuroe Pathway Representative Samplo Collootion ef Anal.ysis 
and/cer SafFplo and Sample Leeatiena' j~~y _________

e. Food prod.uots 1 sample ef eaeh ofth 
liil r brad leaf 

vegotatier. groifrn 15 39 
kmff dlitant in the least 
proevalent wind 
direetien if milko 
Sampling is net 
porformeed (!e3)

Meonthij~ 

ava ilabl

Gammafi 
iseepie2-and4 
31 :a4

2.7 6
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TABLE 2.7 1 (Continuod4

!The coda letters in parenthecic (e.g., DRI, Al, otc.) rofer to camplo 
locationo as npscif lad in the ODWM. Spocific parameters of dlictanca and 
dliraction captor from tha cantarlina of ono roactor, and addlitional 
dooceription where parti nont, shall bo;P providad for cach and ovary mSample 
location In tablo 2.7 1 in a tablo and; figure Cc) i:n tho GOM. Refer to 
1F4EC 01:33, IPrrparation of Radliological: Effluoent Tacbnical Cpacificationc 
f or Nuceloar Powar Plant,"1 Octobor 1:973, andl to Radiological: Assescment Branch 

Ta~ialPocition, Rov.ician 1, Novombagr 19:79. Doviat# ions arc pormitted from 
the required campling cchadualo if cpocimncf arc unobhtaiabic duo to hazardoucs 
conditionc, coaconal uinavailability, mfalfunction of automatic campling 
aguipmoent andl othor legitimate roaconc. if opacimans are unobtainabla duoi 
to sampling equipment malfunction, ovary of fort chall ho m~ado to complato 
corractivo action prior to the and of the noxt campling poriod. All 
dov-iiationc froma the cafnpling cchodula chall ba docutmontod in tha Annual 
Radliological Environmaental Oporating Raport puircuant to Spacification 
5.3.3.2. it ic racognftad that, at timec, it may not bo pommibla or 
practicabla to continua to obtain mamples of thae media of choicoe at- the mocst 
dacsirad location or time. in thaso inctancoc cuitablo alternativo maedia and 
locationc mfay ba ohocon for tho particutlar pathway in gfuaction and 
appropriata cubctitutionci ma doe4- I#f withi 30 dayc in tho radiological 
anvironmoental moenitori:ng program.. In lieu of a Liconcocse Event Raport and 
purcuant to Spacification 5..31,idntify tha cauco of tho uinavailability 
of camplac for that pathway and idontify tho now location Cc) for obtainaig 
roplacamant camplem i:n tho newt Somniannual Radioaetivo Effluont Roleaso 
Roport and alco includo in tho roport a raviced figure Cc) and tablo for th 
ODGM roflacting tho now location c).  

Sonot orp mora inctrumentc, cuch ac a proccuriced ion chambor, forc measuring and 
rocording doco rate continuouc-lly may be ucod in placo of, or in a;ddin to, 
intograting docimaetorc. For tho purpocac of thic tablo, a thormolumninoccont 
dociotor CTLD3) ic concidarad to bo ono phoophor, two or moero phocporc in a 
packoet aroe coenci-darod am two or monro docimofntorm. Film badgec shall not be 
ucod am domsimotorc for moeacsuring diroct radiation.  

E! ho purpoca of thic sample ic to obtain bacground information. if it is9 not 
practical to octablichla control locationc in accordanco with thoe dictanco and 
wind diroction cri:toria, othorctmta provido valid bacground data may 
bo substituted.  

'Ai icer eparticulato camplo filtorcs chall ha analyzead feL icr bt 
radioactivity 24 hourm or moero aftor sampling to allow for radonm and thoRron 
daughtar dacay. if grocc bota activity in air particuilata camplec ic greater 
than tan timec the yearly moean, of tho provioucs calondar year, of control 
samples, gamma iso9topic analycioschall ha parformod on tho individual 
camples.

2. 7



TABLE 2.7 1 (Continucd)

!Cammffa izotopie analysis moeano tho idontifization and quantifieation of gamma 
omitig adlionuclidop that mfay bo at tribudtablo to tho of flta froem tho 

E"upotr-eatI oamfplo shall bo takon noar tho inRtako struodturco as doporiibodl in 
tho ODOM?. Tho 'ldowmatroam samplo" shall bo takon Efom tho mfixing zono at tho 
diffusor to tho dizohargo canal.  

2A eeompozito zamaplo is ono in which tho quantity (aliquot) of liefid samplod 
shall: bo collootod at timoi intorvals that aro vary short. (o.g., hourly) 
roelativo to tho eompoziting poriod (e.9., moenthly) in ardor4 to assuroe 
obtaining a roprozontativo samplo.  

LTho doso shall bo ealoulatod for tho mfaximum or-gan and ago group using tho 
mothodologyf and p~aramoetor In tho O)DCM.



TABLE 2.7 2a

REPORTING LEVELS FOR RADIOACTIVITY CONGENTRATIONS MN ENIRONENTAL SAMP~LES 

REPGRTING LEVELS _______ 

-nl Fo rnigWatr Am~o Thi 41C I eF pait ilk Feedc Ifnodinkin

wate'-r r--yi -' ex; '-t--- A --g;;IP - - U) OP. nr-4 m LY MR- -- "---

,'I..... C nfl .n2 ~O
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A2 M EIXPJ UtM AMMEH&.

Applioc at all times to tho land uco concuc, waicoioniio n

garden.-

ToP conducet a landuocnu.

A. Conduct a land uso consus which identifieos withi 
distanco of 0 km (5 milos) tho location in oaoh oftoe 
motoorological zoctoro of tho noarost mikA nmaEh 
noarost rocidonco and tho noarost pardon of groator than 
SON (-S-0-4 M) producing broad loaf vogotation. Brodla 
vogotation sampling of at loast throo difforont knao 
vogotation may bo porformod at tho site boundary In aho 
two difforont diroction coctorc with tho highost prodictod 
D/Qc in liou of tho pardon concuc. Spocificatin fo 
broad loaf vogotation campling in Tablo 2.7 1.4e hllb 
followod, including analysic of control cmamploc.  

B. with a land uso concuc idontifying a location~s) that 
yiolds a caloulatod doco o doco commitmont groator than 
tho valuoc ourro-ntly boin; calcutlatod in Spocfiato 
3.4.3, in liou of a Liconcoo Evont Roport, idontif y-tho no,-ew 
location Cc) in tho next Somiannual Radicactive Effluent 
Rolease IRoport, purcuant to Spocifioation 5331 

C. with a land uco concuc idontifying a Iocation~s) that 
yiolds a calculatod doco or doco commitmont (via tocm 
oicpocuro pathway) two timoc groator than at a locatinfo 
which camploc aro currontly boing obtaiAnod in accoerdanco 
with Spocification 2.7, add tho now location~s) to tho 
radiological onvironmontal monitoring program witin3 
days. Tho campling location~s), oxoluding tho controel 
ctation location, having tho lowoct caloulatod doceos dc 
commitmont Cc), via tho samo oxpocuro pathway, may bo 
dolotod from thic monitoring program aftor (Octobor-a31) of
tho yoar in which this land uco concuc woo conductd. I 
liou of a Liooncoo Evont Roport: and purcsuato 
Spocification 5....Idontify tho now loto~)i h 
next Somiannual Radloactivo Effluont Roloaco Ropormt ad 
alco includa in the report a rovised figuroeCs) and tablo 
for tho ODCM roflocting tho now location Cc)K

2.M-8 -1



APPLICABIL-ITY 

Applies to tho porformfanco of the onvironmointal intorlabor-atiry 

Comparison Programa.  

To- codc n nolboao Cmparicoen Program.  

SPECIFICATIOGN 

A. Po;rfor:m analysoc oan rFadicactivo matorials suppliod as part 
of n ntrlaboratory Comparicon Proegram that has bozn 

approvod by tho Coffm:zo3on.  

Q. With analysos not boing porformod as rogjuiroed abovo, roport 
th crrctvoactioeno taken to proevont a roceurronco to tho 

Commiooion in the Anual Radiological Environmontal 
Oporating Ropoert pursuant to Spoceification 5.3.3.2.

0

2.9 1

to j-:td ± ±5±t±:33!tt5,d:tt3!t± tdtt 5t t=tvrit vmtt:t otvrq t-tticitmttitt i



3.0 SUR-VEILLANCE REQUIREMENT-S

3RADIOACTIVE LIQUID EFFLUENT MONITORING iNSTRUENT-AT-ION 

APPLICPAIITY 

Applies to tooting of radiopotivo liquidl off luent moenitorig 

instr-umontation.  

Toe vor-ify that the oubjoot systems will roopond promptlyan 
porform thoir dozi:gn funotions, if roquired.  

SPECIFICATIOGN 

Eacha r-adicJactivo liepid of fluent monitoraing instrumontation 
o-hannol ohall: be domoenotratod OPERABLE by poraformfanoc of tho 
CHIANNEBL CHIECK, SO)URCEB CHIEC-K, CHJAJNEL CALIEPATION and CHANNWEL 
FUNCTIONAL TEST oporationo at tho froquonoftieo ohown in Tablo 3.1: 

3.1 1



TABLE 3 .1 -1 

RADIOACTIV6E LIQUID EFFLUENT HONITORINC INSTRUMENTATION 
SURVEILLANCE REQUIREMENTS _____ 

nnA 4iBr 

:n~aThBnT FUNG

Gl~bR413SOURCE CTWIBRA TiONwz 
INSTRUMENT GB HGTATS 

1. CROSS RADIOACTIVITY MO9NITORS 
PROVIDINC ALARM TJ9 AUTOMATIC 
TERMINATION OF RELmEASE 

a. Li:quid Radwacta Effluent line 2~ 4-(3) Q441t 
(R 13 and R Sli"4 fl 

b. Stoafa Conoratar- Elowdown HDt 2~ ~ 4?4 e Q (1 
E f fluont LinoCR1) 

____________ 

2. CROSS BETA OR crnn RALIOACTIVITY 
MONITOGRS PROVIDINCG AL3Afl BUT NOT 
PROVIDBINC AUTOMATIC TERMINATION OFr 
RELEASE 

a. Sorvioc Wator- System Eff lant4 Dt Mt* 2 4M (4)- e-4) 
3ino (R i6A and R 1GB) 

b. Sorvico Water Systom Efflan Dt* Mt* 18M+(3) Q-424
Line CR 23) 

3. FLOW R-ATE MEAS4EMENT DEVICEBS 

a. Liquid Radwacto Efffiluonat Lino (4 N.-A. &aM9 
b. Stoam Conorator Bl-F;ow;down(4 N.-A. 24M.A 

Ef fluent 3ina ____ 

4. RADIOACTIVITY RECORDERS 

a. Liquid Radwasto Effluont line DB-N.A 2 4P 
b. Steam Conaratar- Blowdowi N. A. 2 4? 

BEffl,,tnt Lina'- 

S. TANK LEVEL RIGIATINC DEVICGES*** 

a. Refualing Watar, Storago Tank D- N.A. 9S 4 
b. Primfary Water Steraga Tank D-N.A 24?M ? 
e. Monitora Tank #31 p* N.~ A. 8M B 
di. Monitor Tank-A D32 N.___ A. IOM __ D& 

TABLE NOTATIONS 

+when this pathway is utilizodl for releases, with freaeanoy no more than
indioat ad.

nuir+i i+itUu be~~u: bft!t.ttj

3.1 2

Amendment Noe. %%, %44, %4t 1:41-
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mTABLE 3. I Ifr-.-.-4-.u--j

Tanks includod in this spocification are theso outdoor tanks that aro not 
surroundod by linors, dikeos, or walls capablo of holding tho tank contot n 
do not havo tank ovort lows and surrounding area drains connoctod to tho hiquid 
radwasto troatmont syot om.

*wsRequired only if alarm/trip sotpoint is based on rocordor controor 

The condonsato polishor regencrative wasto relcaso path doco not noed to h 

monitorod unloss a primary to socondary sido loak is present.  

(91) Tho CIh'44HL FT.ICTIONAL TEST shall also domonstrato that automatic isolationo 
this pathway and control room alarm annunciation occur if the fo-llowing: 
condition oxista.  

1. instrument indicatos moasurod lovols abovo tho alarm/trip sotpoit 

(2) The CIMWEL FUNG~TIONAL TEST shall also domonstrato that control room alar 
annunciation occurs if any of tho following conditions oxists 

i. instrumont indicatos moasurod levels abovo tho alarm sotpsint.  

2. instrument controls not sot in oporato modo.  

(3) Radicactivo calibration standards uscd for channol calibrations shallh 
traccablo to tho National Burcau of Standards or an aliroet of calibrationf 
solution shall ho analyzed with instrumontation which is calibratod wit m 
tracoablo standards. (Standards from suppliors. who participato in moasuromont 
asouranco activitics with S arc accoptablo) 

(4) CIAIEil CHECK shall consist of verifying indication of flow during poriods of
reloaso. C!ai~~L. CHECK shall ho mado at loast
union continnuu, porionic, or oaten rclcascs arc maao.

hours on days oen

D Daily 
P4 Monthly 
NT.)A. Not Applicablo 

Q Quarterly 
l:sD'I At least onco per 
2'1M4 At least onco per

13 monthhse.  
24 months.

OR- e-- -4



3.2 R-AD~IOACTIVE GAGEOUS EFFL1UENT MNTRN NTUETTO 
C'VILAG T~~CT \lREQUI r\TREMEryrNTS C

A PP3IC AB ILI1TY 

Applios to tooting 
inotrumontation.

orf raaioeaocivo gazzouc ort:Luont moni:toringz

OBJECGTIVQE 

To9 vorcify th thsubjoct zystomofi will roospond proemptly and 
porcformf thoir dosign. functiono whon roguiroed.  

SPECIFICATIONS9 

Radjoeactivo gaooouo off luont moenitoring inotrumontation ohannolo 
shall: bo doemonotratod OPER.OBLE by porformfaneo of tho CIA31WEL3 
CHECK, SGtmCE CHIECK, CHANN~EL CTIIBW.TION and C1VflWEL FtRWCTIONAL 
TEST opora-tioP-no- at tho froeauonoe-ioo- shown in Tablo 2 .2 1 .

3. 214



RIGIACTIVE GASEOUS EFFLUENT MOIOIG1--TR--OTTO SURVEILLMTE RlEQUIREMflENTS 

P4DES i 
WHICH 

PTRC SURVEIL 
nTTA'ThBn3 SOURCE flTT&ThEn TiON LNG 

INSTRUMENT Q-E HEGK CALIBRATION TEST REQU-IRED 

1. WASTE GAS 11OLD3UP SY STEM 

a. Nob-Lo- Cas-. Acativi-4ty' MonjIo -D -M ~ 24M (2) t 

Providing Alarm (R 20) ___ ____ 

2. WASTE GAS HOLD3UP SYSTEM? 
EXPLOGSIVE GAS MOGNIETRIG SYSTE 

a. Hydrogon Monitor DN.~A.r -M(3) N. A.  
b. Ocygon Monitor -D -N.-A. -- ~M44- N.rA.  

3. CONNSR AIR EJECTOR 

a . Noblo Gas Act#i vi t-y -M 2 04- Q2(g:) 
Monitor CR-415)4-___ ____ _______ _____ 

4. EIPZIRODWENTA RELEBASEP -PO-INTS 

(PLAN~T VENT, ADMIN. BUILDING 
CONTROLLED AREA. VENT, RAL.  
IflCHIINE SHOP VENT) 

a . NoboGas Act#iv3.i ty Mo8nitor -D -M ~ 2M42) Q4j(g:.t 
CR 14, R 27, R 46, and R 59) 

b. iodino SamnplorL -W -N-A- -N.A. N-rA.-
e. Particutlato omaplo -W -N-A. -N.A- N-rA.r 
dl. Plow Rato Monitor- -D -N.-A. - 18M Q4 
e. S amplo r FTq-Low RPato Mo;nito # ~ N.Ac -iD N. A.

5. CONTAIIENT PURGE SY1STEM 

a. Containant Noblo Gas -D-M 24C2) Q(4**t4 
Activity Monitor 
Providing Alarm an 
Automatic Tormination of 

Raloaso(R 12) ___ ____

Amandmaint Noe. 0%, %44, 137

urvIlancoe is roe~firod at all timoes oxcopt when monitor has9 boon romova.-d from 
ParvPc in1 apoPArd aa w -e; ith Taa >P2 ;1. :

9.2 2



Duaring wasto gas holdup systoma oporation (troatmont for primfary systomof 

Will11 nt includo oporation of automfatic cotoeucins.  

(1) Tho CH~ifilE FR4CTIONAL TEST shall also domonestrcato that control room alarm 
annunciation occurs if any of the following conditins oxists 

1. instrumoint indlicatos moeasurod~ levels abovo the alarm sotpoint.  

2. instr~umont controls not cot in opor~ato moedo.  

(2) Padintive Cnl ihratinn flPanranin tnr-i fnr h; nr eai ica-vtr-i shll be~-

tracoablo to tho National DuroFaut of 
shall bo analyzod withlq instrumontati 
standards (standards from suppliors 
activitios with NBC are aecoptablo).

stanaores or a 
en which isq cs 
'ahich paricip

ni aliguot of ealibr-ati 
libratod with NBC trac eabe
ate i n measurement assuranco

(3) Tho CHANNEL CPI.IBHATIO9N shfall incaludo h use of stanldard gas mamplos 

1. Loseas than or oetul to two voliumo porcont hydrogon, 

ad 

2. Croator than or oeral to four volumon porcont hydrogon, 

() Tho CILA&WEL CPWLIBRATION shall inoludoe tho use of standarcd gas samplos 
conltaining.-

1. toss tnan or oauai toR o-no voiLumo icrcnt oev-aon

and

N. A. oNt Applicab-lo 
Q Quarter!y 

1CMsp At loost onco por 18 mnths 
24M- 4 At loast onco por 24 monthe

Amoendmont No. 91. 133. 1;37

:5 . z! ± (L efi5:±fiue
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Applios to the samolina of radisactivo Miuid wast.

OBJECTIVE 

To verify that the conoontration of radicactivo wastes to b 

S PEC IF ICATIO1-N 

A. Radloactivo liquid wastes shall bo samplod and analyzed a 

analysis program of Tablo 3.3 1.  

E.Tho results of tho radioactivity analysos shall ho usod i 
and paramotors in tho ODCM to assuro that tho sonsontration 
maintainod within tho limits of Eposifisation 2.3.1.

e released, are acooptb.  

coording to the zampling and

6
6-

asoordaneo with tho mothodol 
at tho point of rooaoer

aggy



Batch Waste 
Rlease~j Tan~a

B. Czntinucu

]2ach Bateh

Gemrpese4-

Geeffiel

Eaeh Batch,

Gefmpee44ee Gamma Emitterz 

Me 99, Cc 144

3.3 2 (een't)

p 
Gempesite



Coon'It)

Froguoenoy Notation
B -Batch 
W -Weektly 
A4 -P4R #It 

Q Quartoly

AmondmontiN. 51



TABLE 3.3 1 (Continuci

2Thc LLD is defined, for purposos of those spocifications, as tho smallost 
concontration of radloactivo material in a samplo that will yildle a no 
count, abovo systoma backgrouind, that will: bc doetoctod with 959% probability 
with only 5% probability of falsoly concluding that a blankobrvio 
roproesonts a "1 roea 1 signal . Equations usoed In thoe calculation of tho LLAD 
for a particular moeasuromont systom aro prosontod in tho OIDC 

T# shoueild bo rocoegnizod that tho LLD__ iAs dofinod as an a prior (boforoc tho 
fact) limit roeprosonting tho capability of a moa suro-emont systom and -not as 
an a poestorioi (of tor tho faclt) limit for a particular moeasuromoint.  

bp batc rloaso~ is thop dischagog of liquild wastosR of a discro3Fto volumo.  
Prio tosamplings for= analysos, oach batch shall bo isolatod, and tho 

thoroughly mixod to assuro ropgrosontativoe sampling. (Stoam Conorators mfay 
ho considorod a batch roloaso for roeporting putrposo dluring shutdoeim 
condition but should bo analyzod in accor;-dancoe withe tho continuou ro";oaso 
soctiona of tablo.) 

ETho principal gammffa cmaittors for which tho LLD spocification applios 
oxolusivoly aroe tho following raincio:Mn 54, Fe 59, Co 53, Co O,
Zn 65, Cs 134, Cs9 137, and Co 1:41. This list doos not moean that only thoso 
nuclidos aroe to ho moinitorod. Othor gammi:a peakcs that aro idoentifiablo,
togothor with thoso of tho abovo nuclidoes, shall also bo analyz od and 
roportod in tho Somiannual Radisactivo Effluent Roloaso Roport pursuaant to 
Spocification 5331 

2% composito samaplo is ono i~n wohich tho Efantity of "repdi samplod is 
proeportional to tho quantity of liefid wasto dischargod and inwichth 
mothod of sampling omployod rosults in a spocion that is representativo of9 
tho liquiids roloasod.  

ep continuous :roloaso is tho dischargo of liquid wastos of a nondisecoto 
volumoi, o.g., fromf a volumo of a systom that has an input flow during thon 
continuous roloaso.  

LStoam gonor_=atorg~ fooedwator shall bo monitorod for principal gamma omittors 
whon7- stoam gonorator blowdoew ocooeds 3x10l-! uci/m IZM-and roloasosLQ to; thoq 
onv-ironmoent. This 'activity concontration is ovaluiatod in accordanco with 
tho mothodology prosontod in tho ODCM?.
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APPLICABILITY

material released in liquid offhluento.  

To vorify that tho dozo from radiopotivo matorial 

roloasod in liquid offluonts A within tho limits.  

C PEGCiFMIATIO1-N 

Cumulativo doso contributiono from liquid offluontfo 
tho ourront calondar quartor and tho ourront calona 
yoar shall bo dotorminod in acoordancowih h 
mothodolopy and parameters in tho ODCM at loast onoo por 
month.

3*3A-4



3.3.3 LIQUID1E RA2WASTEB TREATMENT S:YSTEM SUV-I-L~aiCE

APPLICGADILIT

Toe dotormino if liquid rad..aoto troeatmont oyztom 
oporation is roquirod.  

SPECIFICATION 

Dococ duo to liquaid roeloasoc froem cach roactor unit to 
TRIRECTRICTED AREAS shall be projootod at loast onco poer 
mon-th i-n aora with tho mothodology and paraamotoros 
in tho DCM4.-

3.35s

Amendment Noe. 51:



LIQDUID IIULLIUI' TIUNI'UJ SUI-VLIL4Ut tU3tAltff 

AP PLIC XB3ILI-T 

Applee to analyzing tho radloaetivo maatorial inth 
liquid holduap tanks.  

To- dotoermino tho quantity of radiopotivo maoilin; tho 
following teankso: 

1. Rofuoling WatorL Storago Tank"l' 
2.Primary Wator Storago Tank 
3.31 Mon*itor; Tan;k 
4. 32 Monitor Tank 

S. Ouatoido Tompor-ary Tank " 

Tho efantity of r-adioactivo mfatorilal containod in oach of 

oqual to 10croexoluding tritiJum an3-;d dissolvod orc 
ontrainod noblo gasos, by analyzing a roprosontatio 
samplo of tho tank's contonts at boost onco por mont 

who rdioctvomatribsaroc boi ng aeddd toA tho qtank

Tanks inoludod in this spocificotion 
tonics that aro not surroundod by lino: 
eapablo oef holding tho tonc ontonts 
tankcooflw and Isurrou'nding aroa d 
tho liquid roadwosto troatmont systome.

aro thoso ouitdoor 
rs, dikos, or- walls 

r=ains connootod to

++ Aftor rfuoling opor-ations, li:quid fromf tho roeacto 
cavity will ho samfplod for radioaotivo matorcial 
oontont piori to boing pumped into tho tonk.  

+ + + iqid will hot samplod for radioaotivo otn prior to 
boingf pumpold i:nto tho tank.

3.3 6



3.4 RLADIOACTIVE GASEOUS6 EFFL1UENTS SUR-VEILLP12ICEG REQUIREMENTS 

3.4.1 GASEOUS EFFLUENT DOSE RATE SURVEILLMJCE REQUI-REMENTS 

Applios to h dotormination of tho desec ratos duo to 

radioactivo maatorials roleasod in gasocus off luont 

To dotormino if tho doso r-atos duo to radicactivo 
mfator-ials roelcased in gaseous offluonts pro within 
l imits.; 

SPECIFICATLIONS 

A. Thol dccc rato duo to noblo gasos in gasocus offluonts 
shall ho dotrAno toeh within tho ahovo limfits i 
aeerdanco with tho moithodology and paramoters in tho 

BlfTho dccc rato duo to iedino 1:31, tritium, and all 
rFadionuolidos in p~artioutlato form with half livos groeato-r 
than S days in gascouds offlutta-s shall ho doetorminod to 
ho withqin thoP ahovor limitsi# codnowt h 

mothodology and paramoetors in tho ODCM by oh taming" 
roeprosontativo samplos and porLforming analysosi 
acoordanoc with tho sampling and analysis proegram 
spoeei f ioed in Tahl bIe 3 .4 1 .



RP I a;r.  
pnin P#o 
(Plant Vent, 
Adffin. B2ldg.  
Contrellod 
Area Vent, 
Radlieaetive 
Maehine 
-Shep Vent)



Froguenoy Notation

-Quarterly 

3.4 2

Amoend amont#- No9. 5 1



TABLE 3.4 1 (Ccntinucd)

2Thc LL D is dofined, for purposos of theso spocif ications, as tho smallost 
coneentrcation of radicactivo matorial: In a samfplo that will yiold a not 
count, abovo systom baecground, that will bo doetoctod with 9546 proebabi lity 
with only 5% probability of falsely concluding that a blank obsorvation 
raprosonts a "roalD signal. Equations uscd in the calcutlation of tho LLD for.  
a particular moasuromoffint systom arc prosoentod in tho ODCMA4.  

it shouldl bo rocognizod that tho LLD is definod as an a proi(boforo the 
fact) limfit reprosenting the capability of a maumntsystom and not as an 
a poestoriori (aftor tho fact) liitfor a particualar moasuromont.  

Tho prLincipal: gammfa' omfittors foer wFhich the LLD spocification applics 
oxc lusivoly arc the folleoing radlionucl idos. Kr- 97, KrF 30, Xc 133, Xc 193m, 
Xc 135, and Xc 138 for gasocus omaissions and Mn 54, Fe 59, Co 58, Co 60, Zn 
65, Mo9 99, CS 134, Cs 137, Co 1414 and Co 144 forc patcltemissions. This 
list dccc not moean that only these nuclidos arc to be moenitorodl. Other gamfma 
peaks that aro identifiable, togothor- with thoso of the abovo nucelidos, shall 
also bc analyzod and roportod In tho Somiannual Radioactivc Effluent Roloase 
Roport pursuant to Spocification, 5.3.3.1., 

ETho main plant vont shall bo sampled and analyzed following shutdowm, 
startup, or a THERMAL DOWER chango (withi-n. ono hour~i) circooding 15 porcont of 
RATED THERMAL DOWER unloss cilthor (4) analysis sheo that t-ho DOSE EQUIVAIENT 
I 131 concontration in the pimary coolant has not incroasod moero than a 
factor of 3. or (2) thc noblo gas activity moenitor- shows that ofafluotnt 
activity has not incroasod by moerc than a factor of 3. Under no 
e3Icrumstancos woFuld jodino samfplos bo ro qudirod moiro than onco por day. Plant;# 
vont T-ritium gr5ab samfplos shall oe takon at loast onco pora 24 hour whn tho 
refueling canal is floodod uinloss continuouts sampling cqui.pmcnt is in use.  

Splantq vont tritium grab samfplos shall be taken at least onco per 24 hours 
whntho rofucling canal 4 fleedod un-aloss continuous samfpling oquilpmont is-6 

inutso.  

eplaton tritiuam grcab samfplos sahall bo-t- takon at;# least onco por 7 days from 
thoe vontilatioRn oxhaust from the spent fuol pool area, whonever spent fuel isr 
in the spent fuoel pool unless continuous sampling cqfuipmoent is In use.  

Lfwhce ratioe of the samfplo flow rate to the oampled steam flow ratm ohall be 
known for tho timoe poriod covorod by cach doso orc doso raccattionmado 
in accordanco with Spocification 2.4.31, 2.4.2 and 2.4.3 

2SamplccG shall bee changod at least onco porc 7 days and analyses shall bc 
complotod within 48 hours aftorc changing, or after Leromoval



from samplor. Sampling shall alse bo performod at least onco par 24 houro 
for at loast 7 days foellowing ceach shutdown, startup or THERAL DOWER chango 
oxcooding 15 porcont of R.TED THERMAL POWER in ono hour and analyses ohalh 
complotod within 4o hours of changing. Whoa samplos colloctod for 24hor 
pro analyzod, tho corrooponding LLDo may ho incropood by a factor of 10.  
Thin requiremont dooo not apply if eithor (1) analysis shows that tho DOSE 
EQUIVALENT I 121 concontration in tho primary coolant has not incroaoomr 
than a factor of 3; or (2) tho noblo gas monitor shows that off luont actvy0 
hao not incroaood moro than a factor of 3.
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3. 4.2 

APPLICABILI-TY

Applies to tho dotoermfination of tho air- dooc duo to noblo gasos rolooo 
i gassoun sffluontn.  

ODTECTIVEr 

Toe dotorminoe iff tho air dozo duo to noblo gacocs :rolopood in gaooouzjj 

offluonts iti lmio 

Cuamulativo doo onrbuin fori- thog- ourront qaoda uarter an 
ourront colondor- year for noblo gases shall bo dotorminod in azoordEanco 
with tho ODCM at least onco por month.

B.4 5
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3.4.3 DOPE V1Q0N iODiNE 131, TRITID'1, MURAIOULILEI 

AOpplioc to tho determinJRation of tho doze duo to Iodine 131, Tritium,an 
all radionuc-lidom in particulate forcm with alf livos groater than 8 

To determino if the doze duie to iodine 4131, tritium and all radionuclidoc 
in pgarticulate form with half lives greate-r than 8 deys, is withint 

Cumulative dozse cotibton orte cuarent calondar" fuartor an 
cu3rent= calendlar year for iodino 121:, tritium, and rcadionuclidoc in: 
par~ticutlate formff with half liviez great-er than 8 days shall be deterined 
in accordEance with the methodology and poamfeterz In the ODCM at lea-t 
once per mnh

3.4 6



3 .4.4 CASEOUS PcADWASE TREATMENT SYSTEM SURVEIL13EG

Applies to tho dotorminatio n osrf# no els d u to -edi1e#-AG-azou rolo- --- Fe1eamo e.

OBJECTIjvE 

To dotormi-no if- thog- oporation of tho gasoouas radwasto troatment systm 
and tho vontilatioen oxhaust troeatmont isystomf is roguiroFd.  

SPECIFICATIONS 

Dosos duo to pazoous roloasos from oaoh roactor- uni topros atan 
boyond tho SITE EO RlDARY shall bo pgrojootod at least onco por month i 
aeoordanoo with tho mothodology and pgaramoetors in tho ODCM.

3.4 7



i. .4. 5 EXPLOSIVE GS HIJTUIL URLtEtW V~U 

APPLIC2IIT 

Applios to the dotormination of hydrogon and oxygon concontrationo in tho 

wasto gas holdup systom.  

To dotormino if t he eenentrations of hydrogon and oxygon arc withi 

Tho eonoontrations of hydr ogon and oxygon in the waste gas holdup systom 
shall bo doterminod to bo within tho abovo limits by monitoring the at 
gasos in the wasto gas holduip systom with tho by-drogon and oxygoen 
monitors roquirod OPERABLE by Tablo 2.2 1 of Spocificatin .2
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2 -4.6 GAS STORAGE TPJKS SVILNERQIEET 

Applies to tho dotormination of the quantity of radiopotivo matorial 

eentained in cach gas ooaotn: 

To dotormino if tho quantity of radicactivo material containod in eah 
gas otorago tank is within limfxit-s.  

SPECIFICAIN 

Tho quantity of radiopotivo material containod in cach gas storago tan 
shall bo dotorminod to bo within the limit at least onco por 24 hours 
whon radioaotivo matorials are being addod to tho tan: in accordanco it 
tho mothodology and paramoters in tho ODC-M.

W.4-9



3 . SOID WLIOACTIVE WASTE SURVDILP21E REQUIENT

esa to tosting ot thio oclid radwaot--eovotem.

To vorify theo ooliamclaton or wet rapioccoivewoc.

The PROCESS CONTROL FROCRA1 ohall be used to verify the SOLIDIFICATIO 
of at least one representative toot opecimen frm at least evory tent 
batch of cach typeo of wet radioactivc waste (e.g., filter sludgoo, open 
rooins, evaporator bottomo, boric acid oolutiono, and podium oulfate 
oolutions-)

A. ~if any toot opecimon fails to verify SOLIDIFICATION, th 
SOLIDIFICATION of the batch undor toot ohall bo ouopeneded 
until ouch time ao additional toot opecimono can be 
obtaincd, alternative SOLIDIFICATION parametero can be 
determined in accordanco with the PROCESS CONTROL FR RMf, 
and a oubooquent toot verifieo SOLIDIFICATION.  
SOLIDIFICATION parametero determined by tho PRO)CEBSSOTO 
PROCGRA1.  

if the initial toot snocimon from a batch of waste falos to
verify SOLIDIFICATION, the PROCESS CONTROL FROCGG hl 
provide for the collection and tooting of representative 
toot opecimeno from each conoecutivo batch of the came type 
of wet waote until at leaot 3 conoecutive intal eo 
opecimeno demonotrate SOLIDIFICATION. The PROCESS CONTROL 
PROCRAD ohall bhe modified ao required, ao provddi 
Specification 5.3, to assure SOLIDIFICATION of ouboeequent 
baeheo fwoe

3.51
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APPLI1CABILIWTY 

Applies to determination of the total annual doze.  

To determine tho tota annual from liquid a nd ;azeouo of fluento and f rom 
uranium fuel cycle ouom 

A. Cumulative doze contributions from liquid and gazeous off luents shalb 
determined in accordance with Specifications 3.3.2, 3.4.2, 3.4.3 and i 
accordance with the methodology and parameters in the ODCM4.  

B. Cumulative dome contributiono from direct radiation from the reato 
unito and from radwazte otorage tanks shall be determined in accordanc 
with the methodology and parametero in the ODCM. This requirement i 
applicable only under conditiono set forth in Specification26



APPLICABILT 

Applios to routino tooting of tho radioactivity in tho plant onvirons and 
is applicablo to tho ontiro IndianPonsi.  

Tho ovorall objoctivos of tho radiological onvironmontal monitoring program 

(1) to ostablish a sampling schodulo for tho ontiro Indian 
Point sito which will rocognino changcs in radioact-ivit i 
tho onvirons of tho plants; 

(2) to assuro that tho offluont reloasos aro kopt as lo a 
practicablo and within allowablo limits in accordanowt 
10 CFR 50 and 10 CFR 20, rospoctivol-1y, 

(3) to vorify projoctod and anticipatod radioactiv-ity 
concontrations In tho onvironmont, and relatod ox~pesuros 
from roloasos of radicactivo matorials from the Inda 
Point units Nos. 1, 2, and- 3.  

SPECIFICATION 

The radiological onvironmontal monitoring sa mplos shall bo eolocd 
pursuant to Tablo 2.7 1 from tho spocific locations givon in tho tab!oan 
figuro(s) in tho ODCM and tho dotoction capabilitioc requirod by Tablo 3.7

4=4-4
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TABLE 3.7 -1
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3 .7?2
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TABLE 3.7 1 (Continued)-

a This lost docos not moan that only theoe nuclideo arc to bo conoiderod. Othor peakso 
that arc identifilabia, togothor with thooe of tho abovo nuclidap, ohall alno bo 
analyzed and roeportod in the rmnual Radiological Enviroenmontal Oporatingq Roport 
pursuant toe Specificatioen 5. 3.2 .2.  

b Required dotoction capgabilitieo for- thormoilumfinoocont doosimoltoro uood for 
onvironmontal measuremonts are given in Rogulatory Guido 4.13 

c The LL D is dofinod, for- purpoooo of thooe opocificationo ao tho omalloot 
concontration of radioactivo mfatorial in a oample that will yield a not couant, abovo 
systom backgrouind, that will bo dotoctod wih95% probability with only 54i 
proebability of falooly concluding that a blank oboorvatioen represento a "real' 
oignal. Eguiationo used in tho calculation of tho 13L3D for a pgarticular mclaouromon 
oyoteo are presented in tho ODCM~.  

It chould be rcognizod that tho LD i doffinod ao an a proi(boforo=P t6he fact) 
limnit roeprooonting tho capability of a moeaourornont system and not as an a poatoriorir 
(after tho fact) limfit for a particutlar moaouromofint. Aialysoo shall bo porformod 
in ouh anortat tho otatod LLowllb chooRndrrutn oditioqno.  
Occasionally background fliuctuationo, unavoidablo small samplo sies, the presnnc 
of intorforing nuclidco, or- othor uncontroellablo circuimotancoo mfay render these LL.Eo 
uinachiov.ablo. In ouceh caseo, the contr-ibuting factoros ohall be idontifiod and 

dooriodin t-he Pnual Radiological Environmontal Oporating Roport purosuant to 
Spocification 5.34.2.2.

Amoendmont No. %%, 412-3-,



Applies to the annual lane s ooc

To idontify tho radiation doso at various locations within a distanco of 5 
milos from tho site.  

Tho land use consus shall ho conductod during tho growing soason at los 
onco por calondar yoar using that information that will provido thoeos 
results, such as by a door to door survey, or by consultingloa 
agriculturo authoritios. Tho rosults of tho land uso consus shal h 
includod in tho Annual Radiological Environmontal Oporating Roport pursan 
to Socification 5.=2.2..

3.8 LAND USE GENSUS SURVEIIIANGH REQU



3.9 rnn l/f mNB1 PA ER*f, GG?4%A~ e? PREGir? prWYfflR~f ~ hYC tBfl7fT:AN- 1 hlllfnREQUrnfl ET-

APPLICABILIT-Y 

Applios toe tho por, 

pregram.  

OBJECGTI-V

tormanco ot tho onvironmoentai: IntoriLatoratory comparison

To prosont tho rosults o-f toIntc 

DPECiPiCAT-ION 

A Summary of thoe ro=sults obtainod 
Comparicon Proegram shall ho 
Environinontal Oporation Roport pui

:atoriatorv co9mpaison iProeram.

as part of the rIrofu~ dInolbrtr 
iinoeI ldodl in the Annual ad Iolo19gis eal4 
:suant to Spoolfication 5.2.3.2.



4-;- 3. 0 BAE

RIOAC~TIVErr~~T-r\Tf flflVT EFFLUENT MNTORTTING TrI cNTRUMETh (C'..e.-.-4 atie~n 2.  

Tho radjoactivo liquid off luont inotrumontation is providod to monio 
and control, as applicablo, tho roloasos of radloactivo matorialso-in 
liquid of fluonts during actual o potontial roloasoo of liqid 
of fluents. Tho alarm/trip ootpointo Efo thoso instrumonts shall bo 

calculatod and adjustod in accordanco with tho mothodologyan 

paramotors in tho ODCM to onsuro that tho alarEm/trip will occur prio 

teeeedn the limits of 10 CFR Dart 20. Tho OPERAILITY and use of 
thio inotrumontation is conoiotont: with the requiremento of Cenra 

Deoign Critoria 60, 63 and 64 of Appondim A to 10 CFR Part 50. Tho 

purpoco of tank lovel indicating devicoe is to asuro tho dotoction and 

control of loakso that if not controllod could potontially rosult in tho 

tranoport of radioactivo matorialo to UNlRETRICTED AREAS.  

RADIOACTIVE CASEOUS EFFLUENT EXPLOSIVE GAS MONITORING INSTRUMENTATION 

(Spocification 2.2 and-43.2 1/2.1.1) 

The explosive gas monitoring radioactivo gaooouo of fluon 
instrumentation is provided to monitor and control the concentrations 
of potentially explosive gas mixtures in the waste gas holdup system.  
as applicablo, tho reloaooo of radicactivo matorialo in gasou 
of fluents during actual or potontial releases of radioactivo matorilo 
in gaccouc effluonts during actual or potontial roloasos of gaccouc 
offluonto. Tho alarm/trip ootpointo for thooo instrumonto ohall bo 
calculatod and adjustod in accordanco with tho mothodologyan 
paramotors in tho ODCM to onsuro that tho alarm/trip will occur prio 
te emeeding the limito of 10 CFR Part 20. This inotrumontation alc 

includoo provioiono for monitoring (and controlling) tho concontrationo 
of potontially oxplooivo gas mixturoo in tho waoto gas holdup oyotom 
The OPERABILITY and use of this instrumentation is consistent with the 
requirements of General Design Criteria 60, 63 and 61 of Appendix A to 
10 CFR Part 50.

31
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ThosoR spoeifications arc providod to onsuro that t-ho concoentration of 

radjoactivo matorials, roloasod in l iquid waste offluoents t 

:RETRICTED AREAS will bo loss than tho concontration lovoels spocifiod 
i:n 10 CFR Part 20, AppondiE B, Tablo !I, Colump 2. Thisj l;Iimit#ationel 

providos additional assuranco thlaat tho lovols of radJaiatiAvo matoeQrials_ 
in bodioes of wator in tIIRESTPJCTED AREAS will rosult in oxposuros 

within (1) the Coction !!.A dosign objoctivos of Appondim I, 109~l 

Part 50, to a MEMBER OF THE PUBLIC and (2) tho imits of 10 CER Par 

2 0.196 (e) to tho population. Tho concontrEation imsit for d4issolvod orpg 

ontrainod noblo gasos is basod upon tho assumfption that Xo 135 isth 

controlling radioisotopo and its MPG in air (submarvsion) wa convortod: , PI 

to an oquivalont concontration in wator using the moethodse doescribod i 

intornation-al Comlmiss3Ion on Radiological Protoction (!CRP) Publication 

This spocification applios to the rolcaso of liquidl offluents from al 

roactors at tho sito.  

ThosoFu spocifications arc pravidod to implement the roquiromonts of 

Coctionis !!.A, !!!.A and IV.A of Appondix I , 109 CGl Part 50. Tho 

Limiting Condlition for Oporation implornoents tho gutidos sot forth in 
Coctionp lE-A of APppondlix I. The ACTION statomonts provido tho roquairoed 

oporatinRg flblity and at tho samoe timo implement tho guides sot 

forth in Cootion IV.A of A-ppondix3 I to assuro that tho roloasos of 

radioactivo material in liqluid offluonts woill be kopt "as low as is:

roeasonably achiov.ablo." Also, for froash #ato itos wJIh drinJ Rcing 

wator cupplios that cnbo potontially affoctod by plant oporations-, 
there is roasonablo assuiranco that tho oporation of tho facility ill 

not result in radionuclido concontrations in tho finished dlrinking 
water that aro in oxcoess of tho roequiromonts of 40 CER Part 14l.Th 
dosot calculation mothodology and paramotors in tho ODCM imploment th 

roquiromonts in Soction !!!.A of Aipondix I that conformanco with th 
gutidos of Appondix I bo shoem. by calcutlational procoduros based on 

modols and dlata, such that tho actual oxpoisuro of a MEMBER OF THE 
PUBLIC through appropriato pathways is unlikely to bo substqRantiall 

undorostimatod. Tho oqutations spocifiod in tho OIDCM for calcutlating 
tho dosos Edo to tho actual roloaso rates of radioactivo matorials i 
Eliquid oeffluonLts~ arc consistoent w4ih thoe mothodology providod i 

Rogulatory Cuido 1.109, "Cluain ef A-mnual Dosos Peto Man froEm 

Routino Roloasos of Roactor Effluonts for tho purposo of Evaludatingf 
Comp~lianco with 10 CGll Part 50, Appondlix 1, "Rovision I, Octobor 1:977 
and Rogulatory Cuide 1.113, "siangAquatic Disporsion of Effluonts 

from Acci:dontal and Routino Roactor lRloasos for the Purposo oft 
Tmnr-nrntraAnncnz~i9r TPA' 4Qnri 7:7

I- . ' . . . - I



This spacifieation applias to tha relase of liquid affluants from cc 
roactar at tho pita. For units with sharad radwasta treatment systas 
the liquid effluents from tho shared systeam arc proportionad among the 
units sharing that systam.  

The raquiramant that tha appropriata portions of this systam ba usa 
whan spacifiad, providas assuranca that tha raleasas of radicactivo 
materials in liquid of fluants will ba kapt "as low as is roassnaly 
achiovabla". This spacification implamants tha requiramants of 10 CFR 
Part 50.36a, Ganeral Dasign Critarion 6O of Appandim A to 10 CGl Dar 
S0 and tho design objootiva givan in Caption II.D of Appandimc I to 10 
CFR part 50. The spacifiad limits govarning the use of appropriat 
portions of tha liquid radwasta treatment systam wara spocifiad as a 
suitabla fraction of tha dosa dasign objactivas sot forth in Caption 
II.A of Appandix I, 10 CDII Part 50, for liquid affluants.  

This spacification applics to the release of liquid offluents from ac 
roactar at tha sita. For units with shared radwasta treatment systecas, 
tha liquid of fluants from the sharad systam ara proportionad among tha 
units sharing ta ytm

IQID HOLUPU TANKSb tupaciricaeins 2.j.'1 an . L/A.±.±) 

The tanks listed in this Specification thasa Spacfcain include all 
those outdoor tanks that are not surrounded by liners, dikes, or walls 
capable of holding the tank contents and that do not have tank 
overflows and surrounding area drains connected to the liquid radwaste 
treatment system.  

Restricting the quantity of radioactive material contained in the 
specified tanks provides assurance that in the event of an uncontrolled 
release of the tanks' contents, the resulting concentrations would be 

less than the values given in Appendix B, Table 2, Column 2 to 10 CFR 

20, limits of 10 CGl Part 20, Appandix B, Tabla II, Column 2, at the 

nearest potable pei'-tabie water supply and the nearest water supply in 

an UNRESTRICTED AREA..

Amondrncn tic. Wl



Thesc opeoifiation arc providod to ensure that the doso at any timcea 
and bcyond thc SITE BGTcRDAY from gascous effluents from all unit o 

thc sitc will bc within thc annual dosc limits of 10 CFR Dart 20.Th 

annual doso limits arc the dosos associatod with thc oonocntrationso 
10 CFR Part 20, Appcndix B, Table II, Column 1. Thesc limits Proeid

roasonablo ossuranoc that radioactivc material disohargo in gasecus 
of fluents will not result in the oxposurc of a MEMBER OF THE PUBLIC,1 
cithcr within or outsido thc SITE BOT-DP)AY, to annual avcrage 
concontrations oxocoding thc limits spccificd in Appendix B, Table !I 

of 10 CFR Port 20 (10 CER Part 29.196(b). For MEMBERS OF THE PUITIC 
who may at times bc within thc SITE BOT:PA:Y, tho occupancy of that 
MEMBER OF THE PtBLIC will usually bc sufficiontly low to compcnstc 
for any incrcasc in thc atmosphcric diffusion facter aboyc that for thc 
SITE EAWtRY. Examples of calculotions for such MEMBER OF THlE PUBLI-C-, 
with the appropriatc occupancy fMctors, shall bc given in the ODCM 
Thc spocifiod relcase ratc limits rostrict, at all timcs, th 

corrosponding gamma and beta dosc ratcs aboyc bacecground to a MEMBER OF 
THlE PUBLIC at or bcyond the SITE BOT-R4)AY to loss than or equal to 50 

mrom/yoar to tho total body or to loss than or equal to 3000 mroms/yoar 
to tho skin. Thcsc rolcasc ratc limits also rostrict, at all timcsth 

corrosponding thyroid dosc ratc abovo background to a child viath 
inhalation pathway to loss than or oqual to 1500 mroms/yoar 

This spocification applics to the relcaso of gascous effluents from all 
rsAttORn AN #h.up t

flflflfl flnCThR WTC~fl1 fl CIflflflfl ~ .C2 fl~ ~ ~~ A Il*-l f l

These spocifications arc 

Soctions II.B, !!!.A and 
Limiting Condition for Op 

Soction 11.B of Appendix I 

oporating flexibility and 
forth in Soction IVz.A of 

radiocotivo motoriol in g
e-

roquiremonts in Soction wnI 

guidos of Appondix I bo sh

providcd to implement the requoiromonts of 

IV.A of Appondix I, 109 CDI Part S0. The 
oration implomonts tho guidos sot forth i 
*The ACTION statements provido the roquiro 
at the same time implement the guides sot

ondixe I to assure that the roleases o-f 

us offluents will bo kept "as low as is, 
Survoillanco Requirements implement th 
of Appondix I that conformanco with tho

ewf byealttltietalpreedues asodaon
modols and data such that tho actual oxposuro of a MEMBER OF THlE PTELI 
through appropriatc pathways is unlikoly to be oubotantiall 
underestimatod. Thc doso calculation mothodology and paramotors 
established in tho OBCM for calculating the doss

peom mom ummum quoys topeenyweanyuny nny and

ik "
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duoe to tho octual roloas 
offluents aro oonsistbnt 
Cuidol 1.3109, "Calc-ulatio
of Roaetor Effluents for,

-with tho mothodology providod in Rogulatory 
n o-f Tnnual Doesos to man fromf Routino Roloasos 
*the Pur-poso of Evaluating Complianeo with 109

1. 111, "Mothods. for Estimating Atmoophorioe Tr3ansport andI DisporSion of 
Cason Eflunt i Rutio olass fom Light Watora -oolo 

Roaotors4' Rovision 1, Jualy 31977. Tho OIDG ogutations providodfo 
dotormining tho air dosos at and boyond tho SITE EGUNR aro basod 
upon tho historioal avorago atmosphorio conditions-.  

Thoso spocifieations apply to tho roloaso of gasoouts offluonts fromf 

oach rooctorF at tho sito. For units with sharod radwasto troatmont 
systoms, tho gasoous of fluonts from tho sharoed isystom ar proportiono 
among tho units sharing that systom.

0
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DULH lEUM IODINE 131, TIiI~UM', i)I'J~lUIL nt&wt'~

Those spocifications arc providod to implomont: tho reqnirementso 
Soctions 11.0, !!I.A and IV.A zf Appondix I, 1:0 GFR Part 50. Tho 
Limiting Conditions for Oporation arc tho guidos sot forth in Soctio 
11.0 of Appondix I. Tho limiting condition for oporation statomont 
provido tho roquirod oporating floxibility and at tho same time 
imploment tho guidos sot forth in Coction IV.A of Appendix I to asur 
that tho roleasos of radiogotivo matorials in gasoous offluents will b 
kept "as low as is roasonably achiovablo."1 Tho ODGM ogloulationa 
mothods spocifiod in the Survoillanco Requirements implemontth 
requirements in Coction II.A of Appendix I that conformanco with th 
guidos of Appendix I bo shown by calculational procoduros basod'o 
modols and data, such that tho actual oxposuro of a MEMBER OFTH 
PtmLIC through appropriato pathways is unlikoly to be substantiall 
underestimated. The ODCM caloulational mothodology and parametersfo 
calculating the dosos duo to tho actual roloaso ratos of tho subjoc 
materials arc consistont with the mothodology providod in Rogulator 
Cuido 1.109, "Calculation of Annual Doses to Man from Routino Rolcaso 
of Roactor Effluents for the Purposo of Evaluating Complianco with 10G 
GFR Part 50, Appendixc I,"1 Rovision 1, Octobor 1:977 and Rogulatory Cuo 
1.111, "Mothods for Estimating Atmosphoric Transport and Disporsion of 
Cascous Effluents in flouting Relcascs from Light Water Cooee 
Roactors,"" Rovision 1, July 1977. These oguations also provido o 
detormining tho actual dosos based upon the historical avorago 
atmosphoric conditions. Tho release rate spooifioations for ioinec 
131, tritiurn, and radionuclidos in particulato form with half livo 
greater than 0 days arc dopondent upon the existing radionuclid 
pathways to man, in the areas at and boyond tho SITE BOUDARY. The 
pathways that wero examined in the dovolopmont of those calculation 
were: 1) individual inhalation of airborno radionuclidos, 2) 
doposition of radionuclidos onto green leafy vogotation with subsoguon 
consumption by man, 3) doposition onto grassy aroas where milik animal 
and moat producing animals graze with consumption of tho milk and moa 
by man, and 4) doposition on the ground with subsequent oxposuro of 
ffin

This spocification applios to the roloaso of gasoous effluonts from 
cach roactor at the site. For units with shared radwasto troatmon 
systems, tho gasoous of fluents from the sharcd systems arc proportioo 
among tho units sharing that systom.

Tho roquiromont that tho appropriato portions of thoso systoms be usoed,7 
.;hon spocifiod, providos roasonablo assuranco that the reloaso of 
radioactivc materials in gascous of fluents will be kept "as low as is.  
roasonably achiovablo". This spocification implements tho roguiromnt 
of 10 CFR part 50.96a, Conora given in Soction II.D of Appendix I to 10 
CFR Pr 0

0

(Sneelfleatiens 2.4.3 and 3.4.



The speeif ied 11mits gever-nirg the ucoe of approepriate pertions ofth 
systems were speeifiod as a siuitable frFaetien of the dccce decg" 

objeetives set forth in Seetiens 1I.B an1I.G of AppondiX I, 1:0 CFPR 

Part 50, for gaseeouc effluents.  

These speeifications apply to the raleaso of gaseeiuc efflutzto5 from 

cach raetor at the site. For Unite w4ith Sharodg- rad-aiste treatment 
systems, the gaseeiuc effluents frem the shared systefo aro proportiened 
amoeng the units sharing that system.

EXPLOSIVE G~AS MIXTURE (6P,1eeifiata1Ons 2.4.5 and .'. I2.3.1)

This specification is provided to ensure that the concentration of 

potentially explosive gas mixtures contained in the waste gas holdup 
system is maintained below the flammability limits of hydrogen and 
oxygen. maintaining the concentration of hydrogen and oxygen below 
their flammability limits provides assurance that the releases of 
radioactive materials will be controlled in conformance with the 
requirements of General Design Criterion 6O of Appendix A to 10 CFR 
Part 50.

The tanks included in this specification are those tanks for which the 

quantity of radioactivity contained is not limited directly or 
indirectly by another Technical Specification to a quantity that is 
less than the quantity that provides assurance that in the event of an 

uncontrolled release of the tank's contents, the resulting total body 
exposure to a MEMBER OF THE PUBLIC at the nearest SITE BOUNDARY will 
not exceed 0.5 rem in an event of 2 hours duration.  

Restricting the quantity of radioactivity contained in each gas storage 
tank provides assurance that in the event of an uncontrolled release of 
the tank's contents, the resulting total body exposure to a MEMBER OF 
THE PUBLIC at the nearest SITE BOUNDARY will not exceed 0.5 rem. This 
is consistent with NUREG-0133.  

These speeifications implement the requirements of 10 CFR 50.36aan 
Ceneral Design Critorion 6O of Appondik A to 1:0 CFR Part 50.Th 
procoocs parameters irncludode in ocaloigthe PRoc-Ecsc CONTROLQ;_ DflPOCP 
may includo but are nt limitod typeto t~, waste pH-r 
wvaote,'!iliui/solidlifieatioen agent/eatalyst ratioc, waste oil eontent-, 
waste principal chomnieal constituonts, and mixiing and cuiIng timoos.

;;7

Amcnd~ement Pie. %%,
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This spocification is providod to mooet tho doso liAmitations of 40 CFR 
Part 1:90 that have boon incorpor-atad into 109 CPR Dart 20 by 46 FR 
18525. Tho Spocification rogjuiros the proeparation and submfittal of a 
Spocial Rpr whnvrtho ealculatod dosoRs froem plant gonorcatod 
radlo-activo offluonts and dirct radiatioen oxcood 25 mroems to tho tota 
body or any organ, oxoopt the thyroid, which shall be limaitod to loss 
than or= oqual to 75 mnroms.  

For- sitos containing up to 4 roeactors, it is highly unlileoly thatth 
rosultant doeso to a MEMBER OP THE1 PULIC1 will axcood the doesa limits of 
40 CFR Part 1:90 if tho individual roeactors romnain within ticae tha doesa 
dosi:gn objoctivo of Appondixe !, and if diroct radiation donoes froemth 
roeactor units and outsido storago tanks aro kopt small. Tho Spocial 
Roport. will doescribo a courLsa of action that should result Into 
limaitation of tho annual doeso to a MEMBER O)F THlE PtBLIC to withi6n th 
40 CFR Part 190 lmt.ForE tho purposos of tho Spocial Roport, it may 
ho ascumoed that tho doso commitmont to tho MEMBER OF THE -PULIC ro 
othor uranium fuel cyclo sourcoes is nogligiblo, with tho oxcoption tha 
doso contributions fromf othor nuceloar fuol cyclo f acilitios at the same 
sito or wihna r-adium of 89 cm mus hocnsidorod. if tho doso to an 
MEMBER OF THlE PUBLIC is ostablishod to oxcooed tho roeqiroemonats of 40 
CER Part 1:90, the Spocial: RoporLt With a ragquost for a varianco 
(proevidod tho reloaso condlitions roesulting in violationt of 40 CFR Part 
1909av not alroady boon coLroctod), in atcranco withl tho proqvisions 
of 40 CFR Part 1-90.114 and 10 CFR Part 20.405e, is concidoroed to hoe a 
timoely roguost and fulfills the raguiromoents of 40 CFR Part 190 untilI 
NRC staff action is complotod. Tho varianco only rolatos to tho limit 
of 40 CFR Pa-rt 190, and dooc-R not apply in any wa to tho otho 

roguromots ordso imitation of 1-0 CFR Part 20, as addrossod i 
Spocifications 2.3.1 and 2.4.1. An individual is not considorod -a 
MEBER OP THlE PUBLIC dluing any poriod in which ho/lsha is ongagod in 
carrying out any oporation that is par-t off tho nucloar fuol cyclo.

381_
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Tho radiological onvironmontal monpitoring proegram cqiroed by theso 
spocifications provido roprosontativo moeasuromonts of radiation And of 
radicactivo materials in those axposuroe pathways and for those 
radionucelidos that load to the highest potontial radiation oxposures of
MEMBERS OF THIE PUBLIC resulting fromef thc stationoprtn. Ti 
monitoring p~rogram implefmonts Soction IV.B.2 or Appcndiic I to 10 CFR 
Part SO and thereby supplemonts thc r-adiological offiluont monitoring 
proegramn by vorifying that tho moasurable concontrations of r-adioactivo
mato-rials and levels of radiation arc not highor than oxpoeto-d on th 
bas;F;is o; f thc* off luent moiaesuromonts and t-hc - mdolIing ofth 
anviro-nmoental oxposuro- pathways. Proegr5am changos may be initiatod 
basodl on oparational oicpoionco.  

Thc roquirod dotoction capabi:litics for onvd:ronmontal sample analyso 
arc tabulatod in tarins of tho lowar- limaits of dotoction (iLLBs) . The 
LL13Es rc~fircd by Table 3.7 1: arc considcrcd optimfum for routin 

onirnmntlmoeeasuromonts in i:ndustrial abrtrc. Ishud La 
rocognisoed that tho LLD is doefinod as an a jgrii (bofo~ro thc act 
limfit ropgrosonting tho capability of a moeasuromoent systom and not as an 
af poestariori Caftar tho fact) limfit for a particular moasuroemont.

These apocification arc providad to ansurae that changos in tho use of 
arcas at and beyond thc SITE BOtRDPARY arc dtiia and thiat 
mo-dif ication-s, toA thvadiological anvirInnontl mnito-ring proegram arc 
mnado if roequiro-d by tho results of this ccnsuis. Tho Lost infor-matio 
from the door- to door survay, from acr-ial surLvoy or- froem consulting 
.;ith local a g ric: sultural;:- -; authoritics s haI ba u-1sod FI. T hI s LccMnsus'a 
satisfies thc roquiiroemonts of Soction IV.B.3 of Appondix I to 1:0 CER 
Par~t 50. Rcstricting tho cansus to gardens ofz grcatcr than 50 m2a 
providos assuaranco that significant oxposuirc pathways via lcaf 
vogatablos will bc idantifi-d -and mntoa sinco a gardcn of thais sisoL
i:s thc minim~um roequiroed to proeduco the quantify (26 kg/ycar) of loafy 
vcgetables assumed in Rogulatory Cuide 1.109 for coensumaption by a 
ehild. Toe doto-rino this mninimum gardcn size, tho followin 
assumptions were m~ada: 1) 20!b of the gardcn was uscd for growing broa-d 
leoaf vorgetation (La., similar4 to lt#ltc and cabbaga), and 2)--a 
vc-gotation yicld of 2 ]tg/&-r

T~ho roquiraemant for participation in an appj4-rva9--d Intarilaboratory 
Comparison Programn is providod to onsurae that indopendont chockes onth 
preaision and accu--rLacy of thcp mosrmot f ;Raioactp#i vcaaili 

envircenmcntal sampla matricas arc parformd as part of the quality 
assurLancc programa for onvironmontal moenitoring in ordor to domotnstr-at 
that the roesults ar rcasonably valid for thc purpogsos of Soction IV.D.2 
ef Appendli: I to 10 CFR Part 50.

LAMD USE GENSUS 2 .8 and



.0 ADMINISTRATIVE CONTROLS

-541 RESPONSIBILITIES 

The responsibilities of the Plant Operating Review Committee and the 
Safety Review Committee associated with the implementation of the 
Radiological Environmental Technical Specifications are delineated 
in the appropriate sections of Appendix A Technical Specification 
6.5.  

-54.2 PROCEDURES AND PROGRAMS 

Reference to implementation of the procedures and programs necessary 
for the implementation of the Radiological Environmental Technical 
Specifications are delineated in Appendix A Technical Specifications 
6.8.1 and 6.8.4.  

-&4.3 REPORTING REQUIREMENTS 

-543.1 SPECIAL REPORTS 

The activities requiring the submittal of special reports are 
delineated in Appendix A Technical Specification 6.9.2. The ODCM 
also provides a listing of special reporting requirements.  

14.3.2 ROUTINE REPORTS 

7F54.3.2.1 GE4IANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT* 

The Annual Re~at4-ne Radioactive Effluent Release Reporte covering the 
operation of the unit during the previous year 6 menthe of operation 
shall be submitted prior to Hay 1 of each year w-4Rihi 60 days after 
January I an-gd July 1 of oah yoar. The porio d of the first roeport 
shall begin with the date of initial eritieality.  

The report Radlieaetive Effluent Release Reperts shall include a 
summary of the quantities of radioactive liquid and gaseous 
effluents and solid waste released from the unit as eutlinod in

Radioaetivity in Gliud Wastes and Releases oef -Padloaetivo Matorials 
in Liquid and Caszoous EffluontoF froem Light Water Coolod( NucploLar 
]ower Plant,"1 Revision 1, June 1974, with data summar-aized on- a 
quarterly basis fellevoing the fermat ef Appenedim B thereef e s 
moidifieed in the R.E.T.S. . The material provided shall be (1) 
consistent with the objectives outlined in the ODCM and PCP and (2) 
in conformance with 10 CFR 50.36a and Section IV.B.l of Appendix I 
to 10 CFR Part 50.

A full listing of the information to be contained in the Annual 
Radioactive Effluent Release Report is provided in the ODCM.  

* A single submittal may be made for a multiple unit station. The 
submittal should combine those sections that are common to all units 
at the station; however, for units with separate radwaste systems, 
the submittal shall specify the releases of radioactive material 
from each unit.  

75-1 
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Octobor, 1977.  

T-Phe Ra d io9aet iv e E f flu1ent Rolo easoe R e porL=ts s.h a1 inclde -;;t tho-InL foloIng-; 
inforationfor ach class of solid waste (as definod by 10 CFR Part

6i) shippoed offsito during tho roport poriod.

a . uoncainor voiLumo,

b. Toetal cuirio quantity (specify whothor- dotermined by 
moeasur-ement orc ostimnate), 

e. Principal radionuclidco (spocify whothor detorm~inod by 
mneasurement or estimate,

Tho r6adioactivo Effluent Roloase Roport to be suibmitted within 6O 
days aftor Januaary 1 of oach yoar shall include an annual suammfary of 
hourly moeteorological data colcoevor tho proevious yoear. This 
annual summfiary mnay bo oithor in tho formf of an hourL by hour listing 
on magnotic tape of windl spood, wind~ diroction, atmosphoric 
stable-Iity, and prcecipitation (if measured) , or in thoform;f of joint 
f roguency distri!buioins of wind speed, wind diroction, and 
atmoisphoric stability.- This samo roport shall includol an 
assesomoint of tho radiation dosos duo to tho radiocotivo lifid and 
gaseous effluonts roeloased from tho unit or- station durFing tho 
provioius calendar year. This Samo rceport shall also incelude a~n 
assossmoent of thoe radiation doesos from r-adioactive l1ei id and 
gasoouis off lutents to MEMBERS OF THlE PI--LITC duoi to thoir activities 
insido tho SITE BtNDAR~Y during tho roport poriod. All assumptions 
usedP-4 in making thoso assossments, i.e. , spocifice activity, oxposure 
timol andl location, shall bo includod in these reports. Tho 
moetoorological conditions concurrEent with tho timne of roloase of 
radioactive mnatorials in gaseous of fluents, as dotormined by 
sampling froguency and moasuremont, shall ho usoPd for: dotormi4ning 
tho gaseouds pathway doesos. (For ORs. approxmimate and conservative 
approxmfate moithods ar-e accoptablo.) TFhe assessment of r-adiation 
dosos shall ho performod iacodnewith tho m~ethodology and.  
paramoters in tho OFFSITEB DOSE CALCULATION MA&F.TA (ODCM).  

Tho Radioactivoe Effluient Release Report to ho suibmitted 60 dlays 
aftor January 1 of oach yoear shall also insludo an assessmfent of 
rcadiation dosos to tho likoly moest exeposed MEMBER OF THE PUT TLIC fromAF 
reactor releasos andl othor noarby uraniumff fuel cycle sources, whon 
roguirodl by Sections 2.6 and 3.6 incluiding dosos from pgrimfary 
of fluont pathways -aad dirct radiation, forc tho previous calondar 
yearc to show cnomcewith 40 CER Part 190, Environmental 
Radiation Protoction Standards for Nuclear Power Oper-ation.  

Accoptable mothods for calculating tho doese cotiuinfromf liEpid 
and gaseouis of fluonts aro given in Rogulatory Cuido 1.109 Rov. 1,



d. soqurcoe of waste and procoessing empizyed (e.g. , dowatoro 
spent rosina, compactodl dry waste, ov.aporator bottoms) , 

e.Type of containeLr (e.g. , LSA, Type A, Type B, Larg 
Quantity) and 

f. Solidification agont or absorbont (o.g. , comoent, urea 
formaaldohydo).  

Thisinfrmaionwill bo prosented in tabular forma similar to that 
or Table 3 of Reog. Cuide 1.2..  

Th adjo aemtvB Effl:uoen t Roloaso Ropo3;-r sh Iall - inclus 14 do a i St# a ndF 
doscriptioen of unpiannodl roloasos from tho sito to t-RESTRICTED 
AREAS of radloactivo matorials in gaseeous and lifid offluonts meado 
during tho roeporting poriod.  

Tho adoctv Effluont Roloaso Ropo-ic-r Shall incluido any changos 
m~ado dutring the roporting poriod to tho PROCEBSS CONTROL PROGCA?1 
(PCP) and to tho OPESITEB DOSE CA1CGLATIGN DMALA (ODCDV4, as woll as 
a; 1isting of now94 locations for doeso calculations and/oer 
onvironmontal moinitoring idontifiod by tho land uso consus pursuant 
to Spocification 2.3.

in i i-n -r nnrmin~i-r tnrr rr rir~r r I r ~nr 'nn~n~rr irr nrr -...------------------- 2~~~~ --........

Reloaso Roport, tho liconsoo has the option ofm rotaining this 
.ummary of rogquirod moetoorological data on-P si-toe in a file that shall 
hp n;rcvidcd tcz th]c- NRC.



-54.3.2.2 ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT* 

An Annual Reutine Radiological Environmental Operating Reporte covering the 
operation of the unit during the previous calendar year shall be submitted 
prior to May 1 of each year.  

The Annual Radiological Environmental Operating Reports shall include 
summaries, interpretations, and an analysis of trends of the results of the 
Radiological Environmental Honitoring Program radiological onviF-ronamontal 
ourvoillanco activitices for the report period, including a comparison, as 
approprLiata, with preoporational studios, with opor-ational controls, and with 
p-ravious environmantal survoillanco roports, and an assessment of th 
obsorved impacts of tho plant oporcation on the env ironmont . Tho roport shall 
also includo thog romults#r of landw use consusos required by Spocification 2.9..  
The material provided shall be consistent with the objectives outlined in (1) 
the ODOM and (2) Sections IV.B.2, IV.B.3, and IV.C of Appendix I to 10 CFR 
Part 50.  

The Annual Radiological Environmontal Oporating Rcports shall includo the 
results of analysis of all rcadilolgical onvironmoental samples and of all 
onvironmontal radiation moeacuroemonts ta-kon during the pcriod pursuant to the 
locations spocifioed in thoe Table and Figqures i:n the GOM, as well as 

sumaizdand tabuilatod results of thcsc analyses andl molasuromoents in the 
formaat of the tablo in the Radliological Assessment Branch Tochnical Position, 
-Rov14isioen 1, Novombor 1979. in thoe vnt-that soemoe individual: results arc not 

aviabofor inclusioen with the rceport, thc rcport# ShRall bee submi:ttod noting 
and oxplaining tho roasons for the mnissing rasuilts. The mnissing dlata shall 
bc submittodl as soon as possiblo in a supplomatntar-y roport.  

The roports shall alsoL: J_;E=IIIR includo = thc I follwing, a summffary doscription of thop 
r-adiologfical onvironmontal monitoring program, at least two legible 
m~aps-covering all sampling locations kcycd to a table giving distancas and 
dircotions6 froem thon ccntcr-inc of onc rceactor; thot Er-8sults of Ilcnsco 
participation in thc IIntorl-caboratory Comparison Program, rc~fircd by 
Saceification 2.9, discussion of all doviations froma tho sampling schodulo of 
Table 2.7 1 and discuission of all analyscs in which the L3LD rcefircd by 
Table 3.7W was not achiovablo.  

A full listing of the information to be contained in the Annual Radiological 
Environmental Operating Report is provided in the 012CM.  

5.-74.3.3 MAJOR CHANGES TO RADIOACTIVE LIQUID, GASEOUS AND SOLID WASTE TREATMENT 
SYSTEMS* * 

Licensee initiated major changes to the radioactive waste systems (liquid, 
gaseous and solid) shall be reported to the Commission in the SemfiAnnual 
Radioactive Effluent Release Report for the period in which the evaluation 
was reviewed by the PORC. The discussion of each shall contain: 

a. A summary of the evaluation that led to the determination that the 
change could be made in accordance with 10 CFR Part 50.59.  

b. Sufficient detailed information to totally support the reason for the 
change without benefit of additional or supplemental information; 

C. A detailed description of the equipment, components and processes 
involved and the interfaces with other plant systems; 

*A single submittal may be made for a multiple unit station.  

*The information called for in this Specification will be submitted as part of the 
annual FSAR update.

-1- One m~ae shall covor stations near the site onay a socoenc shall inciudj~l the Mere
distant stations.  

Amendment No. %, %0J,
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d. An evaluation of the change, which shows the predicted releases 
r'eleaseed of radioactive materials in liquid and gaseous effluents 
and/or quantity of solid waste that differ from those previously 
predicted in the license application and amendments thereto; 

e. An evaluation of the change, which shows the expected maximum exposures 
to an individual in the UNRESTRICTED AREA and to the general population 
that differ from those previously estimated in the license application 
and amendments thereto; 

f. A comparison of the predicted releases of radioactive materials, in 
liquid and gaseous effluents and in solid waste, to the actual releases 
for the period prior to when the changes are to be made; 

g. An estimate of the exposure to plant operating personnel as a result of 
the change; and 

h. Documentation of the fact that the change was reviewed and found 
acceptable by the PORC.  

RECORD RETENTION 

Records associated with the Radiological Environmental Monitoring Program are 
to be retained as required by Appendix A Technical Specification 6.10.2.  

PROCESS CONTROL PROGRAMV (PCP) 

The PCP shall be approved by the Commission prior to implementation.

-F!4.5.2 Licensee initiated changes to the PCP: 

1. Shall be documented and records of reviews performed shall be retained 
as required by Appendix A Technical Specification 6.10.2.p submitted t 
the Commnisocion iJn the semi-annuoal -Rad--istive Effluent Release Repert 
for the period in whieh the ehange(s) was mnad This documentation 
sbmi-t-aa shall contain: 

a. Sufficiently detaild information to te-tall support the 
rationale for the change together with the appropriate analyses 
or evaluations justifying the change(s) witheut the benef it o-f 
additioeenal or supplemental information; and 

&-4- 3
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b. A determination that the change will maintain did not roduco the 
overall conformance of the solidified waste product to existing 
requirements of Federal, State, or other applicable regulations 
cr4ite-ria for solid wastos. and

DocBeumointation or the tact tat the oflango has noon roviowedan 
found accoptablo by the DORC.  

2. Shall become effective upon review and acceptance by the PORC and the 
approval of the Site Executive Officer.  

3. Shall be submitted to the Commission as a part of or concurrent with 
the Annual Radioactive Effluent Release Report for the period of the 
report in which any change to the PCP was made. Each change shall be 
identified by marking in the margin of the affected pages, clearly 
indicating the area of the page that was changed, and shall indicate 
the date (e.g., month/year) the change was implemented.  

OFFSITE DOSE CALCULATION MANUAL (ODCM) 

The ODCM shall be approved by the Commission prior to implementation.  

Licensee initiated changes to the ODCM: 

1. Shall be documented and records of reviews performed shall be retained 
as required by Appendix A Technical Specification 6.1O. 2 .p submittod t 
Itho Commwission in tho Semiannual f-adisactivoe BEflont Roloaso Roport
for tho poriod in which tho chango( 
documentation e-ubfaiittei- shall contain:

9) was maado offoctiv~e. This

a. Sufficiently doetailo information to tete44y support the 
raatioenalo for t-ho change together with the appropriate analyses 
or evaluations justifying the changes(s) without bonof it of 

should consist of a pacicago of thoso pages of tho ODCM to bo 
changod with cach pago numborod and providod with an appiroval and 
dlate box, togothor with appropriato analysos or ovaluationo 
justifying tho ohangos (a); and

b. A determination that the change will maintain not roeduoc the 
level of radioactive effluent control required pursuant to 10 CER 
20.1302, 40 CFR Part 190, 10 CFR 50.36a, and Appendix I to 10 CFR 
Part 50 and not adversely impact the accuracy or ef- reliability 
of effluent dose calculations or setpoint calculations 
dotorminatioAn R.  

2. Shall become effective upon review and acceptance by the PORC and the 
approval of the Site Executive off icer.  

-G -4 
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3. Shall be submitted to the Commission as a part of or concurrent with 
the Annual Radioactive Effluent Release Report for the period of the 
report in which any change to the ODCM was made. Each change shall be 
identified by marking in the margin of the affected pages, clearly 
indicating the area of the page that was changed, and shall indicate 
the date (e.g., month/year) the change was implemented.  

MAP DEFINING UNRESTRICTED AREAS FOR RADIOACTIVE GASEOUS AND LIQUID 
EFFLUENTS 

Information regarding radioactive gaseous and liquid effluents, which will 
allow identification of structures and release points as well as definition 
of UNRESTRICTED AREAS within the SITE BOUNDARY that are accessible to MEMBERS 
OF THE PUBLIC, shall be shown in Figure 4.7-1 6.-8-1.  

The definition of UNRESTRICTED AREA used in implementing the Radiological 
Effluent Technical Specifications has been expanded over that in 10 CFR 
20.1003 20.3 (a)(17)+. The UNRESTRICTED AREA boundary may coincide with the 
exclusion (fenced) area boundary, as defined in 10 CFR 100.3(a), but the 
UNRESTRICTED AREA does not include areas over water bodies. For calculations 
performed pursuant to 10 CFR Part 50.36a, the concept of UNRESTRICTED AREAS, 
established at or beyond the SITE BOUNDARY, is utilized in the Radiological 
Effluent Controls LI1MITINC CONDITIGNS FOP. OPERATION to keep levels of 
radioactive materials in liquid and gaseous effluents as low as is reasonably 
achievable, purzsuant te 10 CFR 50.36a.  
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1.0 DEFINITIONS 

1.1 ACTION 

That part of a Control that prescribes remedial measures required 
under designated conditions.  

1.2 CHANNEL CALIBRATION 

Adjustment of channel output such that it responds, with 
acceptable range and accuracy, to known values of the parameter 
which the channel measures. Calibration shall encompass the 
entire channel, including alarm or trip, and shall be deemed to 
include the channel functional test.  

1.3 CHANNEL CHECK 

A qualitative determination of acceptable operability by 
observation of channel behavior during operation. This 
determination shall include, where possible, comparison of the 
channel with other independent channels measuring the same 
variable.  

1.4 CHANNEL FUNCTIONAL TEST 

Injection of a simulated signal into the channel to verify that 

it is operable, including alarm and/or trip initiating action.  

1.5 EFFLUENT CONCENTRATION 

The EFFLUENT CONCENTRATION is that concentration of a 
radionuclide specified in 10 CFR 20, Table 2 of Appendix B.  

1.6 GASEOUS RADWASTE TREATMENT SYSTEM 

A GASEOUS RADWASTE TREATMENT SYSTEM is any system designed and 
installed to reduce radioactive gaseous effluents by collecting 
primary coolant system of fgases from the primary system and 
providing for delay or holdup for the purpose of reducing the 
total radioactivity prior to release to the environment.  

1.7 LIQUID RADWASTE TREATMENT SYSTEM 

A LIQUID RADWASTE TREATMENT SYSTEM is any system designed and 
installed to reduce radioactive liquid effluents by collecting 
liquid radwaste and providing for processing capability and/or 
holdup for the purpose of reducing and monitoring the total 
radioactivity prior to release to the environment.  

1.8 MAXIMUM PERMISSIBLE CONCENTRATION WATER (MPCW) 

MPCW is that concentration of a radionuclide equal to 10 times 
the concentration of a radionuclide specified in 10 CFR 20, 
Appendix B, Table 2, Columin 2.

Part I
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1.9 MEMBER(S) OF THE PUBLIC 

MEMBER (S) OF THE PUBLIC means any individual except when that 
individual is receiving an occupational dose shn±± 1 iJA±Ude all 

VET01S Wh ii'j 110t Uc~jt±V1±_ aS;:Mc±lly td Wi L1 th±e V.±1r±±L 
T11iZ LateYUZY dk= ±Ilt i1V±Ulud t-1LJU- of eitl. uLi±IY, t!je 

cotactur ar MJ.11durLLJ. A1~z aeic.l uded frair th LiS C.ateyuJly O.LI 

Pe sll h Mlu tT the~.1  site ~ t- -- ~ .a -- t-..a aU±V1i ~iL UJ LU ILLOJ\.  

del ±a V e ±e . Ti±: C.attayu.y does, iM±j...lde persons Who±± wlj.., ut 
'o thea SitL fuj.LaX .T=t=aLinal , U,.ULUja~t±Uia1 UL aue L1ar s-s nU,~JC .i 

--- ua~d With thea jl±±n.  

1.10 OCCUPATIONAL DOSE 

occupational dose means the dose received by an individual in the 
course of employment in which the individual's assigned duties 
involve exposure to radiation or to radioactive material from 
licensed and unlicensed sources of radiation, whether in the 
possession of the licensee or other person. Occupational dose 
does not include dose received from background radiation, from 
any medical administration the individual has received, from 
exposure administered to individuals administered radioactive 
material and released in accordance with 35.75, from voluntary 
participation in medical research programs, or as a member of the 
public.  

1.11 OFFSITE DOSE CALCULATION MANUAL (ODCM) 

The OFESITE DOSE CALCULATION MANUAL shall contain the current 
methodology and parameters used in the calculation of offsite 
doses resulting from due to radioactive gaseous and liquid 
effluents, in the calculation of gaseous and liquid pf fluent 
monitoring Alarm/Trip Setpoints, and in the conduct of the 

- V. -1L-1LJ± Letd±U±UY±U&±a J.11T.L 11 tLLi J.LUY.~LL Radiological 
Environmental Monitoring Program. The ODCM shall also contain 
(1) the Radioactive Effluent Controls and Radiological 
Environmental Monitoring Programs required by Appendix A 
Technical Specification 6.8.4 and (2) descriptions of the 
information that should be included in the Annual Radiological 
Environmental operating and Radioactive Effluent Release Reports 
required by Appendix A Technical Specifications 4.3.2.1 and 
4.3.2.2.  

1.12 OPERABLE - OPERABILITY 

Properly installed in the system and capable of performing the 
intended functions in the intended manner as verified by testing 
and tested at the frequency required by the Radiological Effluent 
Controls. Implicit in this definition shall be the assumption 
that all necessary attendant controls, electrical power source, 
cooling or seal water, lubrication or other auxiliary equipment 
that are required for the system, subsystem, train, component or 
device to perform its function(s) are also capable of performing 
their related support function(s).

1-2
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1.13 PROCESS CONTROL PROGRAM (PCP) 

The PROCESS CONTROL PROGRAM shall contain the current formulas, 
sampling, analyses, tests, and determinations to be made to 
ensure that the processing and packaging of solid radioactive 
wastes based on demonstrated processing of actual or simulated 
wet solid wastes will be accomplished in such a way as to assure 
compliance with 10 CFR Parts 20, 61, ±8 CeR PaC~± 71, and Federal 
and State regulations and other requirements governing the 
disposal of solid radioactive waste.  

1.14 PURGE - PURGING 

PURGE or PURGING is the controlled process of discharging air or 
gas from a confinement in such a manner that replacement air or 
gas is required to purify the confinement.  

1.15 RATED THERMAL POWER (RTP) 

RTP shall be a total reactor core heat transfer rate to the 
reactor coolant of 3025 MWt. ("Rated Power" and "Rated Thermal 
Power" are used interchangeably throughout the Technical 
Specifications).  

1.16 SITE BOUNDARY 

The SITE BOUNDARY (see Figure 1-1 5.8 -±) means ;.~L±b that line 
beyond which the land or property is not neither owned, nor 
leased, or noar otherwise controlled by either site licensee.  

1.17 SOURCE CHECK 

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

1.18 THERMAL POWER 

TEM1AL POWER shall be the total reactor core heat transfer rate 
to the reactor coolant.  

1.19 UNRESTRICTED AREA 

An UNRESTRICTED AREA (see Figure 1-1 5.8 ±~-) shall be any area at 
or beyond the SITE BOUNDARY access to which is not controlled by 
either site licensee for purposes of protection of individuals 
from exposure to radiation and radioactive materials, or any area 
within the SITE BOUNDARY used for residential quarters or for 
industrial, commercial, institutional, and/or recreational 
purposes. The UNRESTRICTED AREA boundary may coincide with the 
exclusion (fenced) area boundary, as defined in 10 CFR 100.3(a), 
but the UNRESTRICTED AREA does not include areas over water 
bodies. The concept of UNRESTRICTED AREAS, established at or 
beyond the SITE BOUNDARY, is utilized in the LIMITING CONDITIONS 
FOR OPERATION to keep levels of radioactive materials in liquid 
and gaseous effluents as low as is reasonably achievable, 
pursuant to 10 CFR 50.36.

Part I
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1.20 VENTILATION EXHAUST TREATMENT SYSTEM 

A VENTILATION EXHAUST TREATMENT SYSTEM is any system designed and 
installed to reduce gaseous radioiodine or radioactive material 
in particulate form in effluents by passing ventilation or vent 
exhaust gases through charcoal absorbers and/or HEPA filters for 
the purpose of removing iodines or particulates from the gaseous 
exhaust stream prior to the release to the environment. Such a 
system is not considered to have any effect on noble gas 
effluents. Engineered Safety Feature (ESF) atmospheric cleanup 
systems are not considered to be VENTILATION EXHAUST TREATMENT 
SYSTEM components.

Part I
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2/3.0 RADIOLOGICAL EFFLUENT CONTROLS AND SURVEILLANCE REQUIREMENTS 

2.1 Radioactive Liaruid Effluent monitoring Instrumentation 

CONTROL: 

In accordance with Appendix A Technical Specification 6.8.4.a.1, 
the Tihe 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 
Si~fcto 2.3.1 are not exceeded. The alarm/trip setpoints 
of these channels shall be determined and adjusted in accordance 
with the methodology and parameters in the OFFSITE DOSE 
CALCULATION MANUAL (ODCM).  

APPLICABILITY: Applie, to the uprtn statius, of the~ rardiamjve 
1 .Luid efan £1 U L1L I i L.U.L i .IJAI15 tL UIeLRp CL io " As shown in Table 
2.1-1.  

spEeipiCAtfftf ACTION 

A. With a radioactive liquid effluent monitoring 
instrumentation channel alarm/trip setpoint less 
conservative than required by the above Control 

Sp- if i-JiUI, inumediately wiL1hua. de- suspend the 
release of radioactive liquid effluents monitored by the 
affected channel, or declare the channel inoperable, or 
change the setpoint so it is acceptably conservative.  

B. With less than the minimum number of radioactive liquid 
effluent monitoring instrumentation channels OPERABLE, take 
the ACTION shown in Table 2.1-1. Exert best efforts to 
return the instruments to OPERABLE status within 30 days 
and if unsuccessful, explain in the next Annual Srianua 
Radioactive Effluent Release Report, pursuant to Reporting 
Requirement 5.1, why the inoperability was not corrected 
within this time frame ±1L U tiLLely IC11tl 

C. Report all deviations in the Annual Radioactive Effluent 
Release Report.  

3.1 SURVEILLANCE REQUIREMENTS: 

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

2/3-1
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TABLE 2.1-1 

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION 

MINIMUM 
INSTRUMENT CHANNELS ACTION 

____ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ OPERABLE* 

1. GROSS RADIOACTIVITY MONITORS 
PROVIDING ALARM AND AUTOMATIC 
TERMINATION OF RELEASE 

a. Liquid Radwaste Effluent Line"*(1 
(R-18 and R-61) 

b. Steam Generator Blowdown (1) 2 
Effluent Line (R-19) 

2. GROSS BETA OR GAMMA RADIOACTIVITY 
MONITORS PROVIDING ALARM BUT NOT 
PROVIDING AUTOMATIC TERMINATION 
OF RELEASE 

a. Service Water System Effluent (1) 3 
Line (R-16A, R-16B, R-23) 

3. FLOW RATE MEASUREMENT DEVICES 

(1) 4 
a. Liquid Radwaste Effluent Line 

b. Steam Generator Blowdown (1) 4 
Effluent Line 

4. RADIOACTIVITY RECORDERS***' 

a. Liquid Radwaste Effluent Line (1)1 

b. Steam Generator Blowdown (1) 2 

Effluent Line 

5. TANK LEVEL INDICATING DEVICES**** 

a. Refueling Water Storage Tank (1) 5 
b. Primary Water Storage Tank (1) 5 
C. Monitor Tank #31 (1) 5 
d. Monitor Tank #32 (1) 5

2/3-2
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TABLE 2.1-1 (Continued) 

TABLE NOTATION 

*During release by the pathway, channels shall be OPERABLE and in 
service during such release on a continuous, uninterrupted basis.  
Except that outages are permitted, within the time frame and 
limitations of the specified action, for the purpose of maintenance of 
required tests, checks and calibration.  

**The condensate polisher regenerative waste release path does not need 
to be monitored unless a primary to secondary side leak is present.  

Required only if alarm/trip set point is based on recorder-controller.  

***Tanks included in this Control seificat on are those outdoor tanks 
that are not surrounded by liners, dikes, or walls capable of holding 
the tank contents and do not have tank overflows and surrounding area 
drains connected to the liquid radwaste treatment system.

2/3-3



Prt IODCM - Rev. 12

TABLE 2.1-1 (Continued) 

TABLE NOTATION

ACTION 1 -

ACTION 2 -

ACTION 3 

ACTION 4 

ACTION 5 -

With the number of channels OPERABLE less than required by the 
Minimum Channels OPERABLE requirement, effluent releases may 
continue provided that prior to initiating a release: 

a. At least two independent samples are analyzed in accordance 
with Radiological Effluent Control Surveillance Requirement 

and 

b. At least two technically qualified members of the Facility 
Staff independently verify the release rate calculations 
and discharge line valving: 

Otherwise, suspend release of radioactive effluents via this 
pathway.  

with the number of channels OPERABLE less than required by the 
Minimum Channels OPERABLE requirement, effluent releases via this 
pathway may continue provided grab samples are analyzed either 
for principal gamma emitters or for gross radioactivity (beta or 
gamma) at a lower limit of detection of at least 5 x 10
microcurie/ml (as Cs-137): 

a. At least once per 12 hours when the specific activity of 
the secondary coolant is greater than 0.01 microcurie/gram 
DOSE EQUIVALENT 1-131.  

b. At least once per 24 hours when the specific activity of 
the secondary coolant is less than or equal to 0.01 
microcurie/gram DOSE EQUIVALENT 1-131.  

With the number of channels OPERABLE less than required by the 
Minimum Channels OPERABLE requirement, effluent releases via this 
pathway may continue provided that, At least once per 12 hours, 
grab samples are collected and analyzed for gross radioactivity 
(beta or gamma) at a lower limit of detection of at least 5 x 10
microcurie/ml (as Cs-137).  

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

With the number of channels OPERABLE less than required by the 
Minimum Channels OPERABLE requirement, liquid additions to this 
tank may continue provided the tank liquid level is estimated 
during all liquid additions to the tank.

2/3-4
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TABL E 3. 1-1 

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION 
SURVEILLANCE REQUIREMENTS___________ 

CHANNEL 
CHANNEL FUNC

CHANNEL SOURCE CALIBRA- TIONAL 
INSTRUMENT CHECK CHECK TION TEST 

1. GROSS RADIOACTIVITY MONITORS 
PROVIDING ALARM AND AUTOMATIC 
TERMINATION OF RELEASE 

a. Liquid Radwaste Effluent Line D* D*24M(3) (* 
(R-18 and R.-61*****) 

b. Steam Generator Blowdown D* M* 24M(3) (* 
Effluent Line (R-19)_____ 

2. GROSS BETA OR GAMMA RADIOACTIVITY 
MONITORS PROVIDING ALARM BUT NOT 
PROVIDING AUTOMATIC TERMINATION OF 
RELEASE 

a. Service Water System Effluent D* M* 24M(3) () 
Line (R-16A and R-16B) 

b. Service Water System Effluent D* M* 18M(3) () 
Line__(R-23)_____ 

3. FLOW RATE MEASUREMENT 
DEVICES 

a . Liquid Radwaste Effluent Line D(4) N.A. 18M Q 
b . Steam Generator Blowdown D(4) . N.A. 24M N.A.  

Effluent Line 

4. RADIOACTIVITY RECORDERS 

a. Liquid Radwaste Effluent Line D* N.A. 24M ** 
b. Steam Generator Blowdown D* N.A. 24M ** 

Effluent Line 

5. TANK LEVEL INDICATING DEVICES'* 

a. Refueling Water Storage Tank D** N.A. 18M 18M 
b. Primary Water Storage Tank D** N.A. 24M 24M 
C. Monitor Tank #31 D** N.A. 18M 18M 
d. Monitor Tank #32 D** N.A. 18M 18M
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TABLE 3.1-1 (Continued) 

ITABLE NOTATION 

* When this pathway is utilized for releases, with frequency no more than 
indicated.  

** During liquid additions to the tank.  

** Tanks included in this Control specifQicatI are those outdoor tanks 
that are not surrounded by liners, dikes, or walls capable of holding 
the tank contents and do not have tank overflows and surrounding area 
drains connected to the liquid radwaste treatment system.  

Required only if alarm/trip setpoint is based on recorder-controller.  

SThe condensate polisher regenerative waste release path does not need 
to be monitored unless a primary to secondary leak is present.  

(1) The CHANNEL F*-.-...ONAL TEST shall also demonstrate that automatic 
isolation of this pathway and control room alarm annunciation occur if 
the following condition exists: 

1. Instrument indicates. measured levels above the alarm/trip 
setpoint.  

(2) The CHANNEL FUNCTIONAL TEST shall also demonstrate that control room 
alarm annunciation occurs if any of the following conditions exists: 

1. Instrument indicates measured levels above the alarm setpoint.  

2. Instrument controls not set in operate mode.  

(3) Radioactive calibration standards used for CHANNEL CALIBRATIONS ecranre± 
,..alibLjptLLn shall be traceable to the National Institute of Standards 
and Technology (NIST) fftt~±11al BUiLoUU Uf StLaderds or an aliquot of 
calibration solution shall be analyzed with instrumentation which is 
calibrated with NIST NBS traceable standards. (Standards from 
suppliers who participate in measurement assurance activities with NIST 
MB- are acceptable).  

(4) CHANNEL CHECK shall consist of verifying indication of flow during 
periods of release. CHANNEL CHECK shall be made at least once per 24 
hours on days on which continuous, periodic, or batch releases are 
made.  

D Daily M Monthly 
N.A. Not Applicable Q .Quarterly 

18M At least once per 18 months.  
24M At least once per 24 months.
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2.2 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION 

CONTROL: 

In accordance with Appendix A Technical Specification 6.8.4.a.1, the 
Ti~ radioactive gaseous effluent monitoring instrumentation channels 
shown in Table 2.2-1 shall be OPERABLE with their alarm/trip setpoints 
set to ensure that the limits of Control SjJecfic.LItL 2.4.1 are not 
exceeded. The alarm/trip setpoints of these channels shall be 
determined and adjusted in accordance with the methodology and 
parameters in the ODCM.  

APPLICABILITY: ftj~e to the~ Opeainy stmtuS, Of the £cadun-tve 
YUZMUU5 teff±u%=1L LtLU11itLUJLi1LY i112 LL LL.Wt± as As shown in Table 2.2-1.  

sPEe!FfeATIEO ACTION: 

A. With a radioactive gaseous effluent monitoring instrumentation 
channel alarm/trip setpoint less conservative than required by 
the above Control 9ecficat I immediately without! del0.y 
suspend the release of radioactive gaseous effluents monitored by 
the affected channel or declare the channel inoperable, or change 
the setpoint so it is acceptably conservative.  

B. With less than the minimum number of radioactive gaseous effluent 
monitoring instrumentation channels OPERABLE, take the ACTION 
shown in Table 2.2-1. Exert best efforts to return the 
instruments to OPERABLE status within 30 days and, if 
unsuccessful, explain in the next Annual S3eLiau± Radioactive 
Effluent Release Report, pursuant to Reporting Requirement 5.1, 
why the inoperability was not corrected within this time frame.  

- C. Report all deviations in the Annual Radioactive Effluent Release 
Report.  

3.2 SURVEILLANCE REQUIREMENTS: 

Radioactive gaseous effluent monitoring instrumentation channels shall 
be demonstrated OPERABLE by performance of the CHANNEL CHECK, SOURCE 
CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL TEST operations at 
the frequencies shown in Table 3.2-1.

2/3-7
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TABLE 2.2-1 

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION______ 

MINIMUM 
INSTRUMENT CHANNELS APPLICABILITY ACTION 

OPERABLE 

1. WASTE GAS HOLDUP SYSTEM 

a. Noble Gas Activity (1) **6 

Monitor- Providing 
Alarm (R-20) 

2. CONDENSER AIR EJECTOR 

a. Noble Gas Activity Monitor ()*8 
(R-15) _______ 

3. ENVIRONMENTAL RELEASE POINTS 
(PLANT VENT***, ADMIN. 

1 BUILDING, CONTROLLED AREA, RAD 
MACHINE SHOP) 

a. Noble Gas Activity Monitor (1) *8, 11 
(R-14, R-27, R-46 and R-59) (1) *10 

b. Iodine Sampler (1) *10 

C. Particulate Sampler (1) *7 

d. Flow Rate Monitor (1) *7 

e. Sampler Flow Rate Monitor 

4. CONTAINMENT PURGE SYSTEM 

a. Containmient Noble Gas (1) *9 

Activity -Monitor (R-12) 
Providing Alarm and 
Automatic Termination of 
Release--

TABLE NOTATION

* Channels shall 
during release 
the time frame 
performance of

be OPERAB3LE upejb±e and in service on a continuous basis 
via this pathway, except that outages are permitted, within 
of the specified action for the purpose of maintenance and 
required tests, checks and calibrations.

** During waste gas holdup system operation (treatment for primary system 
offgases).
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TABLE 2.2-1 (Continued) 

This will also monitor releases from the Vent Header, Auxiliary 
Building Vents, Fuel Storage Building Vents, and the Rad Waste 
Area Vent.

ACTION 6 

ACTION 7 

ACTION 8 

ACTION 9 

ACTION 10~ 

ACTION 11 ±72-

With the number of channels OPERABLE less than that 
required by the Minimum Channels OPERABLE requirement, the 
radioactive content of the receiving gas decay tank shall 
be determined daily to ensure compliance with Appendix B, 
Technical Specification 1.3.2 2.-4-.  

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

With the number of channels OPERABLE less than required by 
the Minimum Channels OPERABLE requirement, effluent 
releases via this pathway may continue provided grab 
samples are taken at least once per 12 hours and these 
samples are analyzed for gross activity within 24 hours.  

With the number of channels OPERABLE less than required by 
the Minimum Channels OPERABLE requirement, immediately 
suspend PURGING of radioactive effluents via this pathway.  
During containment building ventilation in the cold 
shutdown condition, continuous monitoring and automatic 
termination of release is not required. One continuous 
monitor at the final release point (plant vent) is 
sufficient.  

With the number of channels OPERABLE less than required by 
the Minimum Channels OPERABLE requirement, effluent 
releases via the effected pathway may continue provided 
samples are continuously collected with auxiliary sampling 
equipment as required in Table 3.4-1.  

With the number of channels OPERABLE less than that 
required by the Minimum Channels OPERABLE requirement for 
the plant vent, the contents of the radwaste gas decay 
tanks may be released to the environment provided that 
prior to initiating the release: 

a. At least two independent samples of the tank 
contents are analyzed 

and, 
b. At least two technically qualified members of the 

facilities staff independently verify the release 
rate calculations and discharge valve lineup.
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TABLE 3.2-1 

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATIONSURVEILLANCEREQUIREMENTS 

MODES IN 
WHICH 
SURVEIL

CHANNEL SOURCE CHANNEL FUNCTIONAL LANCE 
INSTRUMENT CHECK CHECK CALIBRATION TEST REQUIRED 

1. WASTE GAS HOLDUP SYSTEM 

a. Noble Gas Activity D M 24M(2) Q (1) *** 
monitor - Providing 
Alarm_(R-20)____ 

2. CONDENSER AIR EJECTOR 

a. Noble Gas Activity D M 24M(2) Q (1) ** 
Monitor_(R-15) ____ 

3. ENVIRONMENTAL RELEASE 
POINTS (PLANT VENT, 
ADMIN. BUILDING 
CONTROLLED AREA. VENT, 
RAD. MACHINE SHOP VENT)

a. Noble Gas Activity 
Monitor (R-14, R
27,R-46, and R-59) 

b. Iodine Sampler 
c. Particulate Sampler 
d. Flow Rate Monitor 
e. Sampler Flow Rate 

Monitor

M 

N. A.  
N A.  
N. A.  
N. A.

24M(2) 

N. A.  
N. A.  
18 8M 
1 8M

Q (l) 

N. A.  
N. A.  

Q 
N. A.

4. CONTAINMENT PURGE SYSTEM 

a. Containment Noble D M 24M(2) Q() 
Gas Activity 
Monitor(R-12)
Providing Alarm and 
Automatic 
Termination of 
Release 

TABLE NOTATION 

* Surveillance~ is required at all times except when monitor has been removed 
from service in accordance with Table 2.2-1.  

* Will not include operation of automatic control functions.
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TABLE 3.2-1 (Continued) 

(1) The CHANNEL FUNCTIONAL TEST shall also demonstrate that control 
room alarm annunciation occurs if any of the following conditions 
exists: 

1. Instrument indicates measured levels above the alarm 
setpoint.  

2. Instrument controls not set in operate mode.  

(2) Radioactive Calibration Standards used for CHAN~NEL CALIBRATIONS 
d1- 1CULLP caibrations shall be traceable to the National Institute 
of Standards and Technology (NIST) niazr±l Bureau of Stmidlrd, 
or an aliquot of calibration gas shall be analyzed with 
instrumentation which is calibrated with NIST Nft traceable 
standards (standards from suppliers which participate in 
meap.,'--ment assurance activities with NIST NBf are acceptable).  

D Daily 
M Monthly 
N.A. Not Applicable 
Q Quarterly 
18M At least once per 18 months.  
24M At least once per 24 months.
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2.3 RADIOACTIVE LIQUID EFFLUENTS 

2.3.1 LIQUID EFFLUENT CONCENTRATION 

CONTROL: 

In accordance with Appendix A Technical Specifications 6.8.4.a.2 

and 6.8.4.a.3, the Thte concentration of radioactive material 
released in liquid effluents to UNRESTRICTED AREAS shall be 
limited to 10 times the concentration values specified in 
Appendix B, Table 2, Collmn 2 to 10 CPR 20 for radionuclides 
other than dissolved or entrained noble gases t.he cocnytvl 

i f ~ 13 e i oeFR 26.±e6(.;IxL L-diULuI~k±dt-Z UH. LMLL 
dis~e or enrie na~ gase c ...;-acxted un~der 1(3 CeR 
28±6a- For dissolved or entrained noble gases, the 
concentration shall be limited to 2 x 10' microcuries/ml.  

APPLICABILITY: *Appj~its cxt At all times to thje conentratLion of 
radiL i~pL.ve *tlt Xvj. Tea *lpapt in ±iqaid efflaent±L 0 

spEeIFICATION ACTION: 

With the concentration of radioactive material released in liquid 
effluents to UNRESTRICTED AREAS exceeding the above limits 

thteedi±±y iLLE I immediately withoutL delQy restore the 
concentration to within these limits.  

3.3.1 SURVEILLANCE REQUIREMENTS: 

A. Radioactive liquid wastes shall be sampled and analyzed 
according to the sampling and analysis program of Table 

B. The results of the radioactivity analyses shall be used in 
accordance with the methodology and parameters in the ODCM 
to assure that the concentrations at the point of release 
are maintained within the limits of Control SBiecficai.,± 
2.3.1.
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Part I



Part I
ODC4 - Rev. 12

TABLE 3.3.1-1 J3----±7 

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM _____ 

Lower 
Limit of 
Detect

Minimum Type of tion 
Sampling Analysis Activity (LLD)a 

Liquid Release Type Frequency Frequency Analysis (uCi/ml) 

A. Batch Waste B B Principal 5 x 10-7 
Release Tanks'b Each Batch Each Batch Gamma 

Emittersc 

Mo-99, Ce-144 5 x 10-6 

1-131 1 x 10-1 

B M Dissolved & 1 X 1l-5 
One Batch/M Entrained 

Gases (Gamma 
Emitters) 

B M H-3 1 X10-5 
Each Batch Composite d 

Gross Alpha 1 x 10-7 

B Q 
Each Batch Composite d Sr-89, Sr-90 5 x 10-8 

Fe-55 1 x 10-1 

B. Continuous 3/W W Principal 5 x 10-7 
Releases efComposited Composite d Gamma Emitters 

Mo-99, Ce-144 5 x 10-' 

1-131 1 x 10-6 

M M Dissolved & x 10-1 
Grab Sample Entrained 

Gases (Gamma 
___________Emitters) _____ 

W M H-3 1 x 10
Composite d Composite d 

Gross Alpha 1 X 10-7 

Composited Composited r9 r9 0 

Fe-55 1 x 10-1

2/3-13
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TABLE 3.3.1-1 (Continued) 

TABLE NOTATION 

Frequency Notation 

B = Batch 
W = Weekly 
M = Monthly 
Q = Quarterly 

aThe LLD Is defined, for purposes of these Controls 5V:%ifi ,iL1Z,, as the 
smallest concentration of radioactive material in a sample that will yield a 
net count, above system background, that will be detected with 95% 
probability with only 5% probability of falsely concluding that a blank 
observation represents a "real" signal. Equations used in the calculation of 
the LLD for a particular measurement system are presented in the ODCM.  

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

bA batch release is the discharge of liquid wastes of -a discrete volume.  
Prior to samplings for analyses, each batch shall be isolated, and then 
thoroughly mixed to assure representative sampling. (Steam Generators may be 
considered a batch release for reporting purpose during shutdown condition 
but should be analyzed in accordance with the continuous release section of 
table.) 

CThe principal gamma emitters for which the LLD Control speifit-.at,± applies 
exclusively are the following radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn
65, Cs-134, Cs-137; and Ce-141. This list does not mean that only these 
nuclides are to be monitored. Other gamma peaks that are identifiable, 
together with those of the above nuclides, shall also be analyzed and 
reported in the Annual 3errta111u1x Radioactive Effluent Release Report 
pursuant to Reporting Requirement 5.1 91eiic o 5 .3.3.1-.  

dA 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 that is representative of 
the liquids released.  

eA continuous release is the discharge of liquid wastes of a nondiscrete 
volume, e.g., from a volume of a system that has an input flow during the 
continuous release.  

fSteam generator feedwater shall be monitored for principal gamma emitters 
when steam generator blowdown exceeds 3x10 uci/mi and releases to the 
environment. This activity concentration is evaluated in accordance with the 
methodology presented in the ODCM.
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2.3.2 DOSE FROM LIQUID EFFLUENTS 

CONTROL: 

In accordance with Appendix A Technical Specifications 6.8.4.a.4 
and 6.8.4.a.5, the Th~e dose or dose commitment to a MEMBER OF THE 
PUBLIC from radioactive materials in liquid effluents released, 
from each reactor unit, to UNRESTRICTED AREAS shall be limited: 

1. During any calendar quarter to less than or equal to 1.5 
mrems to the total body and to less than or equal to 5 
mrems to any organ, 

and 

2.. During any calendar year to less than or equal to 3 mrems 
to the total body and to less than or equal to 10 mrems to 
any organ.  

APPLICABILITY: atL~c At all times tL), t!M dV~t f.U 
.LpJ±LopL.LJ..yzmrit±a jal tpcp in. ±iyuid cfflu,,La, 

spe~efff ACTION 

With the calculated dose from the release of radioactive 
materials in liquid effluents exceeding any of the above limits, 
in lieu of a Licensee Event Report, prepare and submit to the 
Commission within 30 days, pursuant to Appendix A Technical 
Specification 6.9.2 5..-2, a Special Report that identifies the 
cause(s) for exceeding the limit(s) and defines the corrective 
action(s) that have been taken to reduce the release(s) and the 
proposed corrective actions to be taken to assure that subsequent 
releases will be in compliance with the above limits. This 
Special Report shall also include (1) the results of radiological 
analyses of the drinking water source and (2) the radiological 
impact on finished drinking water supplies with regard to the 
requirements of 40 CFR Part 141.* 

3.3.2 SURVEILLANCE REQUIREMENTS: 

Cumulative dose contributions from liquid effluents for the 
current calendar quarter and the current calendar year shall be 
determined in accordance with the methodology and parameters in 
the ODCM at least once per month.  

* Applicable only if drinking water supply is taken from the 
receiving water body within 3 miles of the plant discharge. In 
the case of river sited plants this is 3 miles downstream only.
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2.3.3 LIQUID RADWASTE TREATMENT SYSTEM 

CONTROL: 

In accordance with Appendix A Technical Specification 6.8.4.a.6, 
the ?fte liquid radwaste treatment system shall be used when the 
projected doses due to the liquid effluent, from each reactor 
unit, to UNRESTRICTED AREAS would exceed 0.06 mrem to the total 
body or 0.2 mrem to any organ in a 31 day period.  

APPLICABILITY: Appftie-at At all times to, the .JkerationI of Hit= 
1 qui. radwast ie L.L ei~el Z. YZ~-M 

8PettTeN ACTION: 

With radioactive liquid waste being discharged without treatment 
and in excess of the above limits, in lieu of a Licensee Event 
Report, prepare and submit to the Commission within 30 days, 
pursuant to Appendix A Technical Specification 6.9.2, 5.3.2- a 
Special Report that includes the following information: 

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

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

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

3.3.3 SURVEILLANCE REQUIREMENTS: 

Doses due to liquid releases from each reactor unit to 
UNRESTRICTED AREAS shall be projected at least once per month in 
accordance with the methodology and parameters in the ODCM when 
the liquid radwaste treatment systems are not being fully 
utilized.
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2.4 RADIOACTIVE GASEOUS EFFLUENTS 

2.4.1 GASEOUS EFFLUENT DOSE RATES 

CONTROL: 

In accordance with Appendix A Technical Specifications 6.8.4.a.3 
and 6.8.4.a.7, the Th~t dose rate due to radioactive materials 
released in gaseous effluents from the. site to areas at and 
beyond the SITE BOUNDARY shall be limited to the following: 

1. For noble gases: Less than or equal to a dose rate of 500 
mrems/yr to the total body and less than or equal to a dose 
rate of 3000 mrems/yr to the skin, 

and 

2. For iodine-131, for tritium, and for all radionuclides in 
particulate form with half lives greater than 8 days: Less 
than or equal to a dose rate of 1500 mrems/yr to any organ.  

APPLICABILITY: App±ies-at~ At all times to the dus ratL due to 

Spepef~ef ACTION: 

With the dose rate(s) exceeding the above limits, immediately 
witho~ut den restore the release rate to within the above 
limit(s).  

3.4.1 SURVEILLANCE REQUIREMENTS: 

A. The dose rate due to noble gases in gaseous effluents shall 
be determined to be within t~he above limits in accordance 
with the methodology and parameters in the ODCM.  

B. The dose rate due to iodine-131, -tritium, and all 
radionuclides in particulate form with half lives greater 
than 8 days in gaseous effluents shall be determined to be 
within the above limits in accordance with the methodology 
and parameters in the ODCM by obtaining representative 
samples and performing analyses in accordance with the 
sampling and analysis program specified in Table 3.4.1-1
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TABLE 3.4.1-1 1-4-17 

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM 

Lower Limit 
Minimum Type of of Detection 

Sampling Analysis Activity (LLD") 
Gaseous Release Type Frequency Frequency Analysis (uCi/cc) 

B B Principal 1X10-4 

A. Waste Gas Each Tank Each Tank Noble Gas 
Storage Grab Sample Gamma 

_____ _____ _____ _____ ____ _____ _____ Emitter Sb _ _ _ _ _ _ _ _ 

B. Containment. B B Principal 1X10-1 
Purge Each PURGE Each PURGE Noble Gas 

Grab Sample Gamma 
_____________Emi ttersb 

C. Condenser Air Grab Sample M Principal 1X10-4 

Ej ector Noble Gas 
Gamma 
Emitter Sb ________ 

D. Environmental Mc Grab MC Principal 1X10-1 
Release Sample Noble Gas 

Points 
Gamma S 

(Plant Vent, _________ Emitters ________ 

Admnin. Bldg. M.eGa d Controlled MeGaMdeH-3 lXlO 6 

Area Vent, 
Radioactive Continuous' W 1-131 lXlO-12 
machine Charcoal 
Shop Vent) Sample 

Continuous'9 Principal 1X10"1 
Particulate Gamma 
Sample Emitter Sb 

(1-131, 
_____________others) 

Continuous' M Gross 1XlT"1 
Composite Alpha 
Particulate 

___________Sampl e 

Continuousf Q Sr-89, lxlO "1 
Composite Sr-90 
Particulate 

____ ____ ___ Sample _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Continuousf Noble Gas Noble Gases 1x10-1 
Monitor Gross Beta 

or Gamma

2/3-18

Part I



Part I 

OC e.1

TABLE 3.4.1-1 9--4--17 (Continued) 

TABLE NOTATION 

Frequency Notation 

B = Batch 
W = Weekly 
M = Monthly 
Q = Quarterly 

aThe LLD is defined, for purposes of these Controls peCificaLX,,n,, as the 
smallest concentration of radioactive material in a sample that will yield a 
net count, above system background, that will be detected with 95% 
probability with only 5% probability of falsely concluding that a blank 
observation represents a "real" signal. Equations used in the calculation of 
the LLD for a particular measurement system are presented in the ODCM.  

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

b The principal gamma emitters for which the LLD Control bieificaJti applies 
exclusively are the following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, 
Xe-135, and Xe-138 for gaseous emissions and Mn-54, Fe-59, Co-58, Co-60, Zn
65, Mo-99, Cs-134, Cs-137, Ce-141 and Ce-144 for particulate emissions. This 
list does not mean that only these nuclides are to be monitored. Other gamma 
peaks that are identifiable, together with those of the above nuclides, shall 
also be analyzed and reported in the Annual 5t7ILILa11iIual Radioactive Effluent 
Release Report pursuant to Reporting Requirement 5.1 Spec.ificat~i 5.3.3.t.  
c 
The main plant vent shall be sampled and analyzed following shutdown, 
startup, or a THERMAL POWER change (within one hour) exceeding 15 percent of 
RATED THERMAL POWER unless either (1) analysis shows that the DOSE EQUIVALENT 
1-131 concentration in the primary coolant has not increased more than a 
factor of 3: or (2) the noble gas activity monitor shows that effluent 
activity has not increased by more than a factor of 3. Under no 
circumstances would iodine samples be required more than once per day. Plant 
vent Tritiumn grab samples shall be taken at least once per 24 hours when the 
refueling canal is flooded unless continuous sampling equipment is in use.  

dPlant vent tritium grab samples shall be taken at least once per 24 hours 
when the refueling canal is flooded unless continuous sampling equipment irr 
is in use.  

ePlant vent tritium grab samples shall be taken at least once per 7 days from 
the ventilation exhaust from the spent fuel pool area, whenever spent fuel is 
in the spent fuel pool unless continuous sampling equipment is in use.
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TABLE 3.4.1-1 (Continued) 

TABLE NOTATION 

f The ratio of the sample flow rate to the sampled steam flow rate shall be 
known for the time period covered by each dose or dose rate calculation made 
in accordance with Controls gpf~iatn± 2.4.1, 2.4.2 and 2.4.3.  

9Samples shall be changed at least once per 7 days and analyses shall be 
completed within 48 hours after changing, or after removal from sampler.  
Sampling shall also be performed at least once per 24 hours for at least 7 
days following each shutdown, startup or THERMAL POWER change exceeding 15 
percent of RATED THERMAL POWER in one hour and analyses shall be completed 
within 48 hours of changing. When samples collected for 24 hours are 
analyzed, the corresponding LLDs may be increased by a factor of 10. This 
requirement does not apply if either (1) analysis shows that the DOSE 
EQUIVALENT 1-131 concentration in the primary coolant has not increased more 
than a factor of 3; or (2) the noble gas monitor shows that effluent activity 
has not increased more than a factor of 3.
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2.4.2 DOSE FROM NOBLE GASES 

CONTROL: 

In accordance with Appendix A Technical Specifications 6.8.4.a.5 
and 6.8.4.a.8, the The air dose due to noble gases released in 
gaseous effluents, from each reactor unit, to areas at and beyond 
the SITE BOUNDARY shall be limited to the following: 

1. During any calendar quarter: Less than or equal to 5 mrads 
for gamma radiation and less than or equal to 10 mrads for 
beta radiation.  

and, 

2. During any calendar year: Less than or equal to 10 mrads 
for gamma radiation and less than or equal to 20 mrads for 
beta radiation.  

APPLICABILITY: App ±ie at At all times to ni duse due to nu'-'L 
.L vloaood .L.. V"yao'saf±U 

spEeiiefICtffe ACTION: 

With the calculated air dose from radioactive noble gases in 
gaseous effluents exceeding any of the above limits, in lieu of 
a Licensee Event Report, prepare and submit to the Commission 
within 30 days, pursuant to Appendix A Technical Specification 
6.9.2 5.3.-2, a Special Report that 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.  

3.4.2 SURVEILLANCE REQUIREMENTS: 

Cumulative dose contributions for the current calendar quarter 
and current calendar year for noble gases shall be determined in 
accordance with the ODCM at least once per month.
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2.4.3 DOSE FROM IODINE-131. -TRITIUM. AND RADIONUCLIDES IN 
PARTICULATE FORM 

CONTROL: 

In accordance with Appendix A Technical.Specifications 6.8.4.a.5 
and 6.8.4.a.9, the ffi-e dose to a MEMBER OF THE PUBLIC from 
iodine-131, tritium and all radionuclides in particulate form 
with half-lives greater than 8 days in gaseous effluents 
released, from each reactor unit, to areas at and beyond the SITE 
BOUNDARY shall be limited to the following: 

1. During any calendar quarter: Less than or equal to 7.5 
mrems to any organ 

and, 

2. During any calendar year: Less than or equal to 15 mrems to 
any organ.  

APPLICABILITY: ftppj±ies-at At all times to the du dut u liudilM 
±3±, Ltritian 1 anid all± mdionac~ides ini jparickuan fUJLt WI±H half 

±ivtes ~ v3.-n hr daysr in. yaskeous ef atns 

Spepefe ACTION: 

With the calculated dose from the release- of iodine-131, tritium, 
and radionuclides in particulate form with half lives greater 
than 8 days, in gaseous effluents7 exceeding any of the above 
limits, in lieu of a Licensee Event Report, prepare and submit to 
the Commission within 30 days, pursuant to Appendix A Technical 
Specification 6.9.2 5.3.2-, a Special Report that 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.  

3.4.3 SURVEILLANCE REQUIREMENTS: 

Cumulative dose contributions for the current calendar quarter 
and current calendar year for iodine-131, tritium, and 
radionuclides in particulate form with half lives greater than 8 
days shall be determined in accordance with the methodology and 
parameters in the ODCM at least once per month.
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2.4.4 GASEOUS RADWASTE TREATMENT SYSTEM 

CONTROL: 

In accordance with Appendix A Technical Specification 6.8.4.a.6, 
the Tfte appropriate GASEOUS RADWASTE TREATMENT SYSTEM and the 
appropriate VENTILATION EXHAUST TREATMENT SYSTEM shall be used to 
reduce radioactive materials in gaseous waste prior to their 
discharge when the projected gaseous effluent air doses due to 
gaseous effluent releases, from each reactor unit, to areas at 
and beyond the SITE BOUNDARY would exceed 0.2 mrad for gamma 
radiation and 0.4 mrad for beta radiation in a 31 day period.  
The VENTILATION EXHAUST TREATMENT SYSTEM shall be used to reduce 
radioactive materials in gaseous waste prior to their discharge 
when the projected doses due to gaseous effluent releases, from 
each reactor unit, to areas at and beyond the SITE BOUNDARY would 
exceed 0.3 mrem to any organ of a MEMBER OF THE PUBLIC in a 31 
day period.  

APPLICABILITY: Aipp±es-at At all times tV th- Upteiat±Vi VJf Hit: 
Y~eUZ MpdWMZte t.~LiuH: ii Z:yZ~ttLLL.  

spECIFICATIO5N ACTION: 

With gaseous waste being discharged without treatment and in 
excess of the above limits, in lieu of a Licensee Event Report, 
prepare and submit to the Commission within 30 days, pursuant to 
Appendix A Technical Specification 6.9.2 5.:-.2-, a Special Report 
that includes the following information: 

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

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

and 

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

3.4.4 SURVEILLANCE REQUIREMENTS: 

Doses due to gaseous releases from each reactor unit to areas at 
and beyond the SITE BOUNDARY shall be projected at least once per 
month in accordance with the methodology and parameters in the 
ODCM when the GASEOUS RAflWASTE TREATMENT SYSTEMS are not being 
fully utilized.
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2.5/3.5 SOLID RADIOACTIVE WASTE 

CONTROLS AND SURVEILLANCE REQUIREMENTS: 

These sections are contained in the PCP.  

2.6 TOTAL DOSE 

CONTROL: 

In accordance with Appendix A Technical Specification 6.8.4.a.10, 

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

APPLICABILITY: App±ies at At all times to the Qunaex dos ar .  

t-UALtLLLLLLLILte-1L fLILL 1.leciCLW~b Uf iaciua~.Lvivity andl to, £adiaftimln fLJUL 

spEefrICAffeN ACTION: 

A. With calculated doses from the release of radioactive 
materials in liquid or gaseous effluents exceeding twice 
the limits of Control gvecificnti 2.3.2.A, 2.4.2.A or 
2.4.3.A, calculations should be made, including direct 
radiation contributions from the reactor units and from 
outside storage tanks, to determine whether the above 
limits ±n th OLJect~ve of gpecificaton 2.6- have been 
exceeded.  

B. If such is the case, in lieu of a Licensee Event Report, 
prepare and submit to the Commission within 30 days, 
pursuant to Appendix A Technical Specification 6.9.2 5.-., 
a Special Report that defines the corrective action to be 
taken to reduce subsequent releases to prevent recurrence 
of exceeding the above limits and includes the schedule for 
achieving conformance with the above limits. This Special 
Report, as defined in 10 CFR Part 20.2203(a) (4) 28.ff85c, 

shall include an analysis that estimates the radiation 
exposure (dose) to a MEMBER OF THE PUBLIC from uranium fuel 
cycle sources, including all effluent pathways and direct 
radiation, - r 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) exceeds the above 
limits and if the release condition resulting in violation 
of 40' CFR Part 190 has not already been corrected, the 
Special Report shall include a request for a variance in 
accordance with the provisions of 40 CFR Part 190.  
Submittal of the report within 30 days is considered a 
timely request, and a variance is granted until staff 
action on the request is complete.

2/3-24

Part I



Prt IODCM - Rev. 12

3.6 SURVEILLANCE REQUIREMENTS: 

A. Cumulative dose contributions from liquid and gaseous 
effluents shall be determined in accordance with 
Surveillance Requirements Speificaions. 3.3.2, 3.4.2, 
3.4.3 and in accordance with the methodology and parameters 
in the ODCM.  

B. Cumulative dose contributions from direct radiation from 
the reactor units and from radwaste storage tanks shall be 
determined in accordance with the methodology and 
parameters in the ODCM. This requirement is applicable 
only under conditions set forth in Control Specficati-A 
2.6.
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2.7 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

CONTROL: 

In accordance with Appendix A Technical Specification 6.8.4.b.1, 
the Radiological Environmental Monitoring Program shall be 
conducted as specified in Table 2.7-1.  

APPLICABILITY: Applies-at At all times Lti tht=: jVeLLLULLLa11L.t= Lf Lije 
L pLJ iU±Q . L-a± U t=V i LL1LLtU L ± *LEV1± U.LiL V I ry JL Li .

9PEetFieATIOIJ ACTION: 

A. With the Radiological Environmental Monitoring Program not 
being conducted as specified in Table 2.7-1, in lieu of a 
Licensee Event Report, prepare and submit to the 
Commission, in the Annual Radiological Environmental 
Operating Report required by Reporting Requirement 5.2 

Jf.L.~LLL~5. .32 a description of the reasons for not 
conducting the program as required and the plans for 
preventing a recurrence.  

B. With the level of radioactivity as the result of plant 
effluents in an environmental sampling medium at a 
specified location exceeding the reporting levels of Table 
2.7-2 when averaged over any calendar quarter, in lieu of 
a Licensee Event Report, prepare and submit7 to the 
Commission within 30 days, pursuant to Appendix A Technical 
Specification 6.9.2 5.-3.2, a Special Report that identifies 
the cause(s) for exceeding the limit(s) and defines the 
corrective actions to be taken to reduce radioactive 
effluents so that the potential annual dose to A MEMBER OF 
THE PUBLIC is less than the calendar year limits of 
Controls 3eifLaiil,2.3.2, 2.4.2, and 2.4.3. When more 
than one of the radionuclides in Table 2.7-2 are detected 
in the sampling medium, this report shall be submitted if: 

concentration (1) + concentration (2) +.>1.0 

reporting level (1) reporting level (2) 

When radionuclides other than those in Table 2.7-2 are 
detected and are the result of plant effluents, this reporL 
shall be submitLed if the potential annual dose to A MEMBER 
OF THE PUBLIC is equal to or greater than the calendar year 
limits of Controls SveLaificatiansI 2.3.2, 2.4.2, and 2.4.3.  
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.
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C. With milk or fresh leafy vegetable samples unavailable from 
one or more of the sample locations required by Table 2.7
1, identify locations for obtaining replacement samples and 
add them to the Radiological Environmental Monitoring 
Program within 30 days. The specific locations from which 
samples were unavailable may then be deleted from the 
monitoring program. In lieu of a Licensee Event Report and 
pursuant to Reporting Requirement 5.1 51IfIiia 1 1l 

5-~-~-±,identify the cause of the unavailability of 
samples and identify the new 'location(s) for obtaining 
replacement samples in the next Anniual SeLiL11UL 
Radioactive Effluent Release Report and also include in the 
report a revised figure(s) and table for the ODCM 
reflecting the new location(s).  

3.7 SURVEILLANCE REQUIREMENTS: 

The radiological environmental monitoring samples shall be 
collected pursuant to Table 2.7-1 from the specific locations 
given in the table and figure(s) in the ODCM and the detection 
capabilities required by Table 3.7-1.
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TABLE 2.7-1 

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM _______ 

Sampling 
Number of and Type and 

Exposure Pathway Representative Samples Collection Frequency 
and/or Sample and Sample Locations' Frequency of Analysis 

1. Direct Radiation b 40 routine monitoring Quarterly Gamma dose 
stations (DRl-DR4O) quarterly 
with two or more 
dosimeters for 
measuring and recording 
integrated dose 
continuously placed as 
follows: 

an inner ring of 
stations, one in each 
meteorological sector 
in the general area of 
the site boundary (DRl
DR16) 

an outer ring of 
stations, one in each.  
meteorological sector 
in the 6 to 8 km range 
from the site (DRl7
DR32) 

the balance of the 
stations (DR33-DR4O) to 
be placed in special 
interest areas and in 
one area to serve as a 
control station.

2/3-28

Part I



Prt IODCM - Rev. 12

TABLE 2.7-1 (Continued) 

RADIOLOGICAL ENVIRONMENTAL MONITORING PRtOGRAM________ 

Sampling 
Number of and Type and 

Exposure Pathway Representative Samples Collection Frequency 

and/or Sample and Sample Locations' Frequency of Analysis 

2. Airborne Samples from 5 Continuous Radioiodine 

Radioiodine and locations (Al-AS): sampler Canister: 

Particulates operation 
3 samples (Al-A3) from with col- 1-131 
close to the 3 site lection analysis 
boundary locations in weekly, or weekly.  
different sectors, of more fre
the highest calculated quently if Particulate 
annual average ground required by Sampler: 
level D/Q. dust 

loading Gross beta 
1 sample (M4) from the radioactivity 
vicinity of a community analysis 
having the highest following 
calculated annual filter 
average ground level change ; d 

D/Q.  
Gamma 

1 sample (A5) from a isotopic 

control location as for analysis' of 
example 15-30 km composite (by 
distant and in the location) 
least prevalent wind quarterly 

direction.  
3. Waterborne 

a. Surface 1 sample upstream' Composite Gamma 
(Wal) sample over isotopic 

1 sample downstream 1 month analysis' 
(Wa2) periodg monthly '.  

Copste for 
tritium 
analysis 
quarterly.
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TABLE 2.7-1 (Continued) 

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ________ 

Sampling 
ExpourePathayerntiv Samle Colecio Freuency 

NumbrPtwaerntiv ofmle Coland io Tyequandy 
and/or Sample and Sample Locations8 Frequency of Analysis

3. Waterborne 

b. Drinking 

C. Sediment from 
Shoreline 

4. Ingestion 

a. Milk

1 sample (Wb1) of the 
nearest surface 
drinking supply 

samples (Wcl-Wc2) 

1 sample (Wcl) from 
downstream area with 
existing or potential 
recreational value.  

1 control sample (Wc2) 
from an upstream area.  

Samples from milking 
animals in 3 locations 
(Ial-Ia3) within 5 km 
distance having the 
highest dose potential.  
If there are none, then 
1 sample from milking 
animals in each of 3 
areas (Ial-Ia3) between 
5 to 8 km distant if 
available where doses 
are calculated to be 
greater than 1 mrem per 

h yr 

1 sample from milking 
animals at a control 
location (Ia4) , 15-30 
km distant and in the 
least prevalent wind 
direction.

Grab 
monthly 

2 annually 
at least 90 
days apart 

Semimonthly 
when 
animals are 
on pasture; 
monthly at 
other 
times.  

Con
currently 
with 
indicator 
locations.

Gross beta 
and gamma 
isotopic 
analysis 
monthly.  
Composite for 
tr it ium 
analysis 
quarterly.  

Gamma 
isotopic 
analysis' 

Gamma 
isotopice and 
1-131 
analysis 
semimonthly 
when animals 
are on 
pasture; 
monthly at 
other times.

_______________ a __________________
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TABLE 2.7-1 (Continued) 

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ________ 

I T Sampling 
Number of and Type and 

and/or Sample and Sample Locations' Frequency ofAnalysis

4. Ingestion 

b. Fish and 
Invertebrates 

C. Food Products

2 samples (Ibl, Ib2) 

1 sample (Ibl) of each 
of 2 species 
commercially and/or 
recreationally 
important species of 
fish or invertebrate in 
the vicinity of the 
discharge when 
available.  

1 sample (Ib2) of each 
of 2 commercially and/ 
or recreationally 
important species (the 
same species as in Ibl 
if available) from an 
area not influenced by 
plant discharge.  

Samples of 3 different 
kinds of broad leaf 
vegetation (edible or 
inedible) grown nearest 
each of two different 
offsite locations of 
highest predicted 
annual average ground 
level D/Q if milk 
sampling is not 
performed (Icl-Ic2).  

1 sample of each of the 
similar broad leaf 
vegetation grown 15-30 
km distant in the least 
prevalent wind 
direction if milk 
sampling is not 
performed (Ic3).

Sample in 
season, or 
semi
annually if 
they are 
not 
seasonal 

Monthly 
when 
available 

Monthly 
when 
available

Gamma 
isotopic 
analysis' 

Gamma 
isotopic'- and 
1-131 
analysis 

Gamma 
isotopic' and 
1-131 
analysis
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TABLE 2.7-1 (Continued) 

TABLE NOTATION 

aThe code letters in parenthesis (e.g., DRi, Al, etc.) refer to sample 
locations as specified in the ODCM. Specific parameters of distance and 
direction sector from the centerline of one reactor, and additional 
description where pertinent, shall be provided for each and every sample 
location in Table 2.7-1 in a table and figure(s) in the ODCM. Refer to 
NUREG-0133, "Preparation of Radiological Effluent Technical Specifications 
for Nuclear Power Plant," October 1978, and to Radiological Assessment Branch 
Technical Position, Revision 1, November 1979. 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. If specimens are unobtainable due to 
sampling equipment malfunction, every effort shall, be made to complete 
corrective action prior to the end of the next sampling period. All 
deviations from the sampling schedule shall be documented in the Annual 
Radiological Environmental Operating Report pursuant to Reporting Requirement 
5.2 Sjjecifi~ati±.ni 53.39.. It is recognized that, at times, it may not be 
possible or practicable to continue to obtain samples of the media of choice 
at the most desired location or time. In these instances suitable 
alternative media and locations may be chosen for the particular pathway in 
question and appropriate substitutions made within 30 days in the 
Radiological Environmental Monitoring Program. In lieu of a Licensee Event 
Report and pursuant to Reporting Requirement 5.1, identify the cause of the 
unavailability of samples for that pathway and identify the new location(s) 
for obtaining replacement samples in the next Annual 3eiiiiU±±±±nual Radioactive 
Effluent Release Report and also include in the report a revised figure(s) 
and table for the ODCM reflecting the new location(s).  

b one or more instruments, such as a pressurized ion chamber, for measuring and 
recording dose rate continuously may be used in place of,. or in addition to, 
integrating dosimeters. For the purposes of this table, a thermoluminescent 
dosimeter (TLD) is considered to be one phosphor; two or more phosphors in a 
packet are considered as two or more dosimeters. Film badges shall not be 
used as dosimeters for measuring direct radiation.  

CThe purpose of this sample is to obtain background information. If it is not 
practical to establish control locations in accordance with the distance and 
wind direction criteria, other sites that provide valid background data may 
be substituted.  

d Airborne particulate sample filters shall be analyzed for gross beta 
radioactivity 24 hours or more after sampling to allow for radon and thoron 
daughter decay.. If gross beta activity in air particulate samples is greater 
than ten times the yearly mean, of the previous calendar year, of control 
samples, gamma isotopic analysis shall be performed on the individual 
samples.

2/3-32

Part I



Prt IODCM - Rev. 12

TABLE 2.7-1 (Continued) 

TABLE NOTATION 

eGamma isotopic analysis means the identification and quantification of gamma 
emitting radionuclides that may be attributable to the effluents from the 
facility.  

f'Upstream" sample shall be taken near the intake structures as described in 
the ODCM. The 'downstream sample" shall be taken from the mixing zone at the 
diffuser to the discharge canal.  

9 composite sample is one in which the quantity (aliquot) of liquid sampled 
shall be collected at time intervals that are very short (e.g. , hourly) 
relative to the compositing period (e.g. , monthly) in order to assure 
obtaining a representative sample.  

h The dose shall be calculated for the maximum organ and age group using the 
methodology and parameters in the ODCM.
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TABLE 2.7-2 

REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES 

Reporting Levels 

Airborne Food 
Particulate Fish Products 

Water (pCi/1) or Gases (pCi/kg, Milk (pCi/kg,l 
Analysis (pCi/n 3) wet) (pCi/1) wet) 

H-3 20,000* 

Mn-54 1,000 30, 000 

Fe-59 400 10,000 

Co-58 1,000 30,000 

Co-60 300 10,000 

Zn-65 300 20,000 

Zr-Nb-95 400 

1-131 2** 0.9 _______3 100 

Cs-134 30 10 1,000 60 1,000 

Cs-137 50 20 2,000 70 2,000 

Ba-La-140 200 300 

*For drinking water samples. This is 40 CFR Part 141 value. If no drinking 
water pathway exists, a value of 30,000 pCi/1 may be used.  

** If no drinking water pathway exists, a value of 20 pCi/I may be used.
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TABLE 3.7-1 

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYS ISa 

_________ LOWER LIMIT OF DETECTION (LLD )bc ____ 

Airborne 
Particu- Food 
late or Fish Products Sediment 

Water Gases (pCi/kg, Milk (pCi/kg, (pCi/kg, 
Analysis (pCi/9) (pCi/n 3 ) wet) (pCi/I) wet) dry) 

gross 
beta 4 0.01 _____ 

H-3 2,000* 

Mn-54 15 _______130 ______ 

Fe-59 30 _______ 260 ______ 

Co-58, 60 15 _______ 1360 ______ 

Zn-65 30 _______ 260 ______ 

Zr-Nb-95 15 ______ 

1-131 l** 0.07 _______1 60 _____ 

Cs-134 15 0.05 130 15 60 150 

Cs-137 18 0.06 150 18 80 180 

LBa-La-140 15 _______15 ______

TABLE NOTATION

* If no drinking 

*If no drinking

water pathway exists, a value of 

water pathway exists, a value of

3,000 pCi/1 may be used.  

15 pCi/1 may be used.
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TABLE 3.7-1 (Continued) 

aThis list does not mean that only these nuclides are to be *considered.  
Other peaks that are identifiable, together with those of the above 
nuclides, shall also be analyzed and reported in the Annual Radiological 
Environmental Operating Report pursuant to Reporting Requirement 5.2 

b Required detection capabilities for thermoluminescent dosimeters used for 
environmental measurements are given in Regulatory Guide 4.13.  

cThe LLD is defined, for purposes of these Controls sptificti as the 
smallest concentration of radioactive material in a sample that will yield 
a net count, above system background, that will be detected with 95% 
probability with only 5% probability of falsely concluding that a blank 
observation represents a "real" signal. Equations used in the calculation 
of the LLD for a particular measurement system are presented in the ODCM.  

It should be recognized that the LLD is defined as an a priori (before the 
fact) limit representing the capability of a measurement system and not as 
an A iposteriori (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 sample 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 pursuant to 
Reporting Requirement 5.2 Specifiatlion 5.3.2.2 .
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2.8 LAND USE CENSUS 

CONTROL: 

In accordance with Appendix A Technical Specification 6.8.4.b.2, 
conduct a land use census which identifies 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 50Om 2 (500 ft') producing broad leaf 
vegetation. Broad leaf vegetation sampling of at least three 
different kinds of vegetation may be performed at the SITE 
BOUNDARY in each of two different direction sectors with the 
highest predicted D/Qs in lieu of the garden census. The 
Controls Sve ficatiuns for broad leaf vegetation sampling in 
Table 2.7-1.4c shall be followed, including analysis of control 
samples.  

APPLICABILITY: *pp±ies-at At all times to the i 1±d usecnts
Whi.1 LtLh.Lc uHit A1.at C~ L i k anhiLpLM, Lte 11ct e~ L : Xesier 

01±pd Hlt= k1tCpteZ ya Y.dten1 

SPECIfICATICIJ ACTION: 

A. With a land use census identifying a location(s) that 
yields a calculated dose or dose commitment greater than 
the values currently being calculated in Control 
Sp=Cif±CQLill 3.4.3, in lieu of a Licensee Event Report, 
identify the new location(s) in the next Annual fetMilann±uali 
Radioactive Effluent Release Report, pursuant to Reporting 
Requirement 5.1 SJIIii~i~ 5.J.J.lr.  

B. With a land use census identifying a location(s) that 
yields a calculated dose or dose commitment (via the same 
exposure pathway) two times greater than at a location from 
which samples are currently being obtained in accordance 
with Control Specificat~i 2.7, add the new location(s) to 
the Radiological Environmental monitoring Program within 30 
days. The sampling location(s) , excluding the control 
station location, having the lowest calculated dose or dose 
commitment (s) , via the same exposure pathway, may be 
deleted from this monitoring program after (October 31) of 
Ehe year in which this land use census was conducted. In 
lieu of a Licensee Event Report and pursuant to Reporting 
Requirement 5.1, Specfication~ 5.3.3.± identify the new 
location(s) in the next Annual ftirnm Radioactive 
Effluent Release Report and also include in the report a 
revised figure(s) and table for the ODCM reflecting the new 
location(s).  

3.8 SURVEILLANCE REQUIREMENTS: 

The land use census shall be conducted during the growing season 
at least once per calendar year using that information that will 
provide the best results,. such as by a door-to-door survey, 
aerial survey or by consulting local agriculture authorities.  
The results of the land use census shall be bb- included in the 
Annual Radiological Environmental Operating Report pursuant to 
Reporting Requirement 5.2 S5~f~ali .3.3.2.
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2.9 INTERLABORATORY COMPARISON PROGRAM 

CONTROL: 

In accordance with Appendix A Technical Specification 6.8.4.b.3, 
perform PULU.I analyses on radioactive materials supplied as 
part of an Interlaboratory Comparison Program that has been 
approved by the Commission.  

APPLICABILITY: At all times. Atl u the L1performance of the~ 

9PECI3FICAfTION ACTION 

With analyses not being performed as required above,' report the 
corrective actions taken to prevent a recurrence to the 
commission in the Annual Radiological Environmental Operating 
Report pursuant to Reporting Requirement 5.2 38iecficati±1 

3.9 SURVEILL7' --" REOUIREMENTS: 

A summary of the results obtained as part of the required 
Interlaboratory Comparison Program shall be included in the 
Annual Radiological Environmental Operation Report pursuant to 
Reporting Requirement 5.2 Seificaion± .. 3
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4.0 BASES 

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION (2/3.1) 

The radioactive liquid effluent instrumentation is provided to monitor and 
control, as applicable, the releases of radioactive materials in liquid 
effluents during actual or potential releases of liquid effluents. The 
alarm/trip setpoints for these instruments shall be calculated and adjusted 
in accordance with the methodology and parameters in the 00CM to ensure that 
the alarm/trip will occur prior to exceeding 10 times the EFFLUENT 
CONCENTRATION values specified in Appendix B, Table 2, Column 2 to n'f 10 CFR 
Part 20. The OPERABILITY and use of this instrumentation is consistent with 
the requirements of General Design Criteria 60, 63 and 64 of Appendix A to 10 
CFR Part 50. The purpose of tank level indicating devices is to assure the 
detection and control of leaks that if not controlled could potentially 
result in the transport of radioactive materials to UNRESTRICTED AREAS.  

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION (2/3.2) 

The radioactive gaseous effluent instrumentation is provided to monitor and 
control, as applicable, the releases of radioactive materials in gaseous 
effluents during actual or potential releases of gaseous effluents. The 
alarm/trip setpoints for these instruments shall be calculated and adjusted 
in accordance with the methodology and parameters in the ODCM to ensure that 
the alarm/trip will occur prior to exceeding the limits of 10 CFR Part 20.  
Th111 liL, LUiLL=Jt til M±Z> L nacl±,., dei: ij u., .L u z f ar I n to i±1y (al 
'. 1 ;UL&i..tiL. V± ±±J ily tit Of i_;0 L.Lal l±y exp .i ve, Ya~s ±uljx.ur s ini the 

W-t- gM 11±u sset The OPERABILITY and use of this instrumentation is 
consistent with the requirements of General Design Criteria 60, 63 and 64 of 
Appendix A to 10 CFR Part 50.  

LIQUID EFFLUENTS CONCENTRATION (2/3.3.1) 

This Control is These 9pecficatlionsi-a~ provided to ensure that the 
concentration of radioactive materials7 released in liquid waste effluents to 
UNRESTRICTED AREAS will be less than 10 times the EFFLUENT CONCENTRATION 
values specified in Appendix B, Table 2, Column 2 to 10 CFR 20 t1~e 

-ULIt 1tLCtilit:Vt=±Z specfled in 18 eFR Fart 28, AtippeLndiA 5, Taxble if., 
etu±.ILU- . The Control provides operational flexibility for releasing liquid 
effluents in concentrations to follow the Section II.A and II.C design 
objectives of Appendix I to 10 CFR Part 50. This limitation provides 
reasonable ndditiunial assurance that the levels of radioactive materials in 
bodies of water in UNRESTRICTED AREAS will result in exposures within (1) the 
Section II.A design objectives of Appendix I, 10 CFR Part 50, to a MEMBER OF 
THE PUBLIC and (2) the restrictions authorized by 10 CFR Part 20.1301(e) 
llimitL of 1e CeR PaiLt 28 .±l00Ie to the paaai The concentration limit 
for the dissolved or entrained noble gases is based upon the assumption that 
Xe-135 is the controlling radionuclide ±tave and its EFFLUENT CONCENTRATION 
mpe in air (submersion) was converted to an equivalent concentration in water 

Ily th= ethf L~de t-.Lbed ±ni I 11ttL1±aj.± eUlLL,'.~ L.i~n Rd~~.yl.a 
Protection ( gCRP; pabllcation 2. This control does not affect the 
requirement to comply with the annual limitations of 10 CFR Part 20.1301(a).  

This Control iflctt~cltxi applies to the release of radioactive materials in 
liquid effluents from all1 units at the site.  

The required detection capabilities for radioactive materials in liquid waste 
samples are tabulated in terms of the lower limits of detection (LLDs).  
Detailed discussion of the LLD and other detection limits can be found in 
Currie, L.A., "Lower Limit of Detection: Definition and Elaboration of a 
Proposed Position for Radiological Effluent and Environmental Measurements," 
NUREG/CR-4007 (September 1984), and in the RASL Procedures Manual, KASL-300 
(revised annually).
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DOSE FROM LIQUID EFFLUENTS (2/3.3.2) 

This Control is Th---- SPM-ifi~..pij-n are provided to implement the 
requirements of Sections II.A, III.A and IV.A of Appendix 1, 10 CFR Part 50.  
The Control statement LJAiJL.JUn 2e.,±ditio, for C6JeraiQLIJ implements the guides 
set forth in Section II.A of Appendix I. The Action statements provide the 
required operating flexibility and at the same time implement the guides set 
forth in Section IV.A of Appendix I to assure that the releases of 
radioactive material. in liquid effluents will be kept "as low as is 
reasonably achievable. " Also, for fresh water sites with drinking water 
supplies that can be potentially affected by plant operations, there is 
reasonable assurance that the operation of the facility will not result in 
radionuclide concentrations in the finished drinking water that are in excess 
of the requirements of 40 CFR Part 141. The dose calculation methodology and 
parameters in the ODCM implement the requirements in Section III.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 appropriate pathways is unlikely 
to be substantially underestimated. The equations specified in the ODCM for 
calculating the doses due to the actual release rates of radioactive 
materials in liquid effluents are consistent with the methodology provided in 
Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Routine 
Releases of Reactor Effluents for the purpose of Evaluating 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.  

This Control specificLi.,± applies to the release of liquid effluents from 
each reactor at the site. For units with shared radwaste treatment systems, 
the liquid effluents from the shared system are proportioned among the units 
sharing that system.  

LIOUID RADWASTE TREATMENT SYSTEM (2/3.3.3) 

The requirement that the appropriate portions of this system be used, when 
specified, provides assurance that the releases of radioactive materials in 
liquid effluents will be kept "as low as is reasonably achievable". This 
Control spcfia implements the requirements of 10 CFR Part 50.36a, 
General Design Criterion 60 of Appendix A to 10 CFR Part 50 and the design 
objective given in Section II.D of Appendix I to 10 CFR part 50. The 
specified limits governing the use of appropriate portions of the liquid 
radwaste treatment system were specified as a suitable fraction of the dose 
design objectives set forth in Section II.A of Appendix I, 10 CFR Part 50, 
for liquid effluents.  

This Control specifi , applies to the release of liquid effluents from 
each reactor at the site. For units with shared radwaste treatment systems, 
the liquid effluents from the shared system are proportioned among the units 
sharing that system.

4-2
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GASEOUS EFFLUENTS DOSE RATE (2/3.4.1) 

This Control provides reasonable assurance that radioactive material 
discharged in gaseous effluents will not result in the exposure of a MEMBER OF THE PUBLIC in an UNRESTRICTED AREA, either at or beyond the SITE BOUNDARY 
in excess of the design objectives of Appendix I to 10 CFR Part 50. This Control is provided to ensure that gaseous effluents from all units on the 
site will be appropriately controlled. It provides operational flexibility 
for releasing gaseous effluents to satisfy the Section II.A and II.C design 
objectives of Appendix I to 10 CFR Part 50. These seificati~ - -V ided 
tV. C±1iZU.Lt telta L. Lli dUjZIe at L aly t.Jilike al Mid'. bRay .U1d L1±_ 9 __T 3tIN1DARY. from..  
Ya Z'. UUZ t~f±t1 et5 f.LL '..uui all ui L UI Lhe= 5±ite Will be -. i L1~ clu "Iuuuul Ct 
1imits of 1e CeiR PartL 2E3. The annual dose liz1i L arre the doses assucia~ 
With thtf %_L1_=LtL~i1Z Uf ±E3 CeR Part 23, Apeuu1dix B, Tabl7e II, e~uau 1 
These 1 izuit li v ide Lt--U5Vuabit e aIUut auUte thua LC diUak LiVe= Lila e. ipi diz ;hC ye 
LII ya-e.)u effluentS wi±±ll a uuLt~z~pult ll th ee a=&J~rt fC MEMBER OF THE2 
PUBLIC, eitizer witlil 1 U UU_:idt= L11  SITE BOUNDA)2RY1 ulua ave111Uyc 
c.'.JLt~t=!11t.LCXU1 cjaL L.) ALtdilly th1_±ewt 'PLe ±f i ed in iu edi B, Table II of !a1 
CeR Par t 23 el (±eFR PxLLt 2 e. ± 6 b For MEMBERS OF THE PUBLIC who may at 
times be within the SITE BOUNDARY, the occupancy of that MEMBER OF THE PUBLIC 
will usually be sufficiently low to compensate for the reduced atmospheric 
dispersion of gaseous effluents relative to that inu tIi.Lae ire 
a u1UUauht.Li.. di ffUZiU I fetUUL abo~ve Li~aL for the S ITE BOUNDARY. Examples of calculations for such MEMBER OF THE PUBLIC, with the appropriate occupancy 
factors, shall be given in the ODCM. The specified release rate limits restrict, at all times, the corresponding anii and bet. dose rates above 
background to a MEMBER OF THE PUBLIC at or beyond the SITE BOUNDARY t o less 
than or equal to 500 mremsiyear to the total body or to less than or equal to 3000 mremsiyear to the skin. These release rate limits also restrict, at all times, the corresponding thyroid dose rate above 'background to a child via the inhalation pathway to less than or equal to 1500 mrems/year. This 
Control does not affect the requirement to comply with the annual limitations 
of 10 CFR 20.1301(a).  

This Control sec.ifi.ati.. applies to the release of gaseous effluents from 
all units at the site.  

DOSE FROM NOBLE GASES (2/3.4.2) 

This Control is Thiese secificationsu are provided to implement the 
requirements of Sections II.B, III.A and IV.A of Appendix I, 10 CFR Part 50.  
The Control statements LiiiLr.y ecUliditL'ui fcU. Qbetc-ution implements the guides 
set forth in Section II.B 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 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 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 
Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 
10 CFR Part 50, Appendix I," Revision 1, October 1977 and Regulatory Guide 
1.111, "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.  

This Control applies Thlesle sp.ec..ification uupiuly to the release of gaseous 
effluents from each reactor at the site. For units with shared radwaste 
treatment systems, the gaseous effluents from the shared system are 
proportioned among the units sharing that system.
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DOSE FROM IODINE-131. TRITIUJM, AND RADIONUCLIDES IN PARTICULATE FORM(2/3.4.3) 

This Control is These 1 ~ a provided to implement. the 
requirements of Sections II.C, III.A and IV.A of Appendix 1, 10 CFR Part 50.  
The Controls timiting errn±Ji-i-n- for JaLJJL are the guides set forth in 
Section II.C of Appendix I. The Action lhiLL±III k-k±±diti~~., fUwL Ult.ail 
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 materials in gaseous effluents will be kept "as 
low as is reasonably achievable." The ODCM calculational methods specified 
in the Surveillance Requirements implement the requirements in Section III.A 
I.f* 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 appropriate pathways is unlikely 
to be substantially underestimated.  

The ODCM calculational methodology and parameters for calculating the doses 
due to the actual release rates of the subject materials are consistent with 
the methodology provided in Regulatory Guide 1.109, "Calculation of Annual 
Doses to Man from Routine Releases of Reactor Effluents for the Purpose of 
Evaluating Compliance with 10 CFR Part 50, Appendix I," Revision 1, October 
1977 and Regulatory Guide 1.111, 'Methods for Estimating Atmospheric 
Transport and Dispersion of Gaseous Effluents in Routine Releases from Light
Water-Cooled Reactors, " Revision 1, July 1977. These equations also provide 
for determining the actual doses based upon the historical average 
atmospheric conditions. The release rate Controls spcfctos for iodine
131, tritium, and radionuclides in particulate form with half lives greater 
than 8 days are dependent upon the existing radionuclide pathways to man, in 
the areas at and beyond the SITE BOUNDARY. The pathways that were examined 
in the development of these calculations were: 1) individual inhalation of 
airborne radionuclides, 2) deposition of radionuclides onto green leafy 
vegetation with subsequent consumption by man, 3) deposition onto grassy 
areas where milk animals and meat producing animals graze with consumption of 
the milk and meat by man, and 4) deposition on the ground with subsequent 
exposure of man.  

This Control seifiJII applies to the release of gaseous effluents from 
each reactor at the site. For units with shared radwaste treatment systems, 
the gaseous effluents from the shared systems are proportioned among the 
units sharing that s ,ystem.  

GASEOUS RADWASTE TREATMENT SYSTEM (2/3.4.4) 

The requirement that the appropriate portions of these systems be used, when 
specified, provides reasonable assurance that the release of radioactive 
materials in gaseous effluents will be kept "as low as is reasonably 
achievable." This Control seifi implements the requirements of 10 
CFR Part 50.36a, General Design Criterion 60 of Appendix A to 10 CFR Part 50, 
and the design objectives given in Section 11.0 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 dose design objectives set forth 
in Sections II.B and II.C of Appendix I, 10 CFR Part 50, for gaseous 
effluents.  

This Control applies These ~ fkL i~ JJPy to the release of gaseous 
effluents from each reactor at the site. For units with shared radwaste 
treatment systems, the gaseous effluents from the shared systems are 
proportioned among the units sharing that system.
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TOTAL DOSE (2/3.6) 

This Control s ±fic.nlit is provided to meet the dose limitations of 40 CFR 

Part 190 that have been incorporated into 10 CFR Part 20.1301(d) 2eby46-PR 

±8f525r. The Control 9SjecIf±Li-.n~ requires the preparation and submittal of 

a Special Report whenever the calculated doses due to releases of 

radioactivity and to radiation from uranium fuel cycle sources frr-pL I±CLLt 

Yt:!Ltc-Utd LcadiUMc,..iVI'- tfflUt=Ltz an~d dii-ecL roadiationL exceed 25 mrems to the 

total body or any organ, except the thyroid, which shall be limited to less 

than or equal to 75 mrems.  

For sites containing up to 4 reactors, it is highly unlikely that the 

resultant dose to a MEMBER OF THE PUBLIC will exceed the dose limits of 40 

CFR Part 190 if the individual reactors remain within twice the dose design 

objectives of Appendix I, and if direct radiation doses from the reactor 

units and outside storage tanks are kept small. The Special Report will 

describe a course of action that should result in the limitation of the 

annual dose to a MEMBER OF THE PUBLIC to within, the 40 CFR Part 190 limits.  

For the purposes of the Special Report, it may be assumed that the dose 

cormituent to th .EIMBER OF THE PUBLIC from other uranium fuel cycle sources 

is negligible, with the exception that dose contributions from other nuclear 

fuel cycle facilities at the same site or within a radius of 8 km must be 

considered. If the dose to any MEMBER OF THE PUBLIC is estimated to exceed 

the requirements of 40 CFR Part 190, submittal of the Special Report within 

30 days with a request for a variance (provided the release conditions 

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

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

20.2203(a) (4) 28.-485c, is considered to be a timely request and fulfills the 

requirements of 40 CFR Part 190 until NRC staff action is completed. The 

variance only relates to the limits of 40 CFR Part 190, and does not apply in 

any way to the other requirements for dose limitation of 10 CFR Fart 20, as 

addressed in Controls Speciivt~n 2.3.1 and 2.4.1. An individual is not 

considered a MEMBER OF THE PUBLTIC during any period in which he/she is 

engaged in carrying out any operation that is part of the nuclear fuel cycle.  

Demonstration of compliance with the limits of 40 CFR Part 190 or with the 

design objectives of Appendix I to 10 CFR Part 50 will be considered to 

demonstrate compliance with the 0.1 rem limit of 10 CFR Part 20.1301.  

RADIOLOGICAL ENVIRONMENTAL ONITORING PROGRAM (2/3.7) 

The Radiological Environmental Monitoring Program required by this Control 

ths seifictin provides representative measurements of radiation and of 

radioactive materials in those exposure pathways and for those radionuclides 

that lead to the highest potential radiation exposures of MEMBERS OF THE 

PUBLIC resulting from the station operation.  

This monitoring program implements Section IV.B.2 ofcrr Appendix I to 10 CFR 

Part 50 and thereby supplements the Radiological Effluent Monitoring Program 

by verifying that the measurable concentrations of radioactive materials and 

levels of radiation are not higher than expected on the basis of the effluent 

measurements and the modeling of the environmental exposure pathways.  

Program changes may be initiated based on operational experience.

Part I



Part I ODCM - Rev. 12 

The required detection capabilities for environmental sample analyses are 
tabulated in terms of the lower limits of detection (LLDs) . The LLDs 
required by Table 3.7-1 are considered optimum for routine environmental 
measurements in industrial laboratories. It should be recognized that the 
LLD is defined as an a ipriori (before the fact) limit representing the 
capability of a measurement system and not as an a posteriori (after the 
fact) limit for a particular measurement.  

LAND USE CENSUS (2/3.8) 

This Control is Ths s Ifita±i~cnt~ mie provided to ensure that changes in 

the use of areas at and beyond the SITE BOUNDARY are identified and that 
modifications to the Radiological Environmental Monitoring Program are made 
if required by the results of this census. The best information from the 
door-to-door survey, from aerial survey or from consulting with local 
agricultural authorities shall be used. This census satisfies the 

requirements of Section IV.B.3 of Appendix I to 10 CFR Part 50. Restricting 
the census to gardens of greater than 50 m' provides assurance that 
significant exposure pathways via leafy vegetables will be identified and 
monitored since a garden of this size is the minimum required to produce the 

quantity (26 kg/year) of leafy vegetables assumed in Regulatory Guide 1.109 

for consumption by a child. To determine this minimum garden size, the 
following assumptions were made: 1) 20% of the garden was used for growing 

broad leaf vegetation (i.e., similar to lettuce and cabbage), and 2) a 
vegetation yield of 2 kg/in2.  

INTERLABORATORY COMPARISON PROGRAM (2/3.9) 

The requirement for participation in an approved Interlaboratory Comparison 
Program is provided to ensure that independent checks on the precision and 

accuracy of the measurements of radioactive material in environmental sample 

matrices are performed as part of the quality assurance program for 
environmental monitoring in order to demonstrate that the results are 
reasonably valid for the purposes of Section IV.B.2 of Appendix I to 10 CFR 
Part 50.
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5.0 REPORTING REQUIREMENTS 

5.1 -fl ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT 

A Ruut±ne Radioactive Effluent Release Reports covering the operation 
of the unit during the previous year 6 lI.LLUIIHIZ of uper,..,.. shall be 
submitted prior to May 1. witlhin 66 dnys after Jfnuary ± mid fful---1 of 
each year. A single submittal may be made for a multiple unit station.  
The submittal should combine those sections that are common to all 
units at the station; however, for units with separate radwaste 
systems, the submittal shall specify the releases of radioactive 
material from each unit.  

The Annual Radioactive Effluent Release Report shall include the 
following information: 

* A summary of the quantities of radioactive liquid and gaseous 
effluents and solid waste released from the unit as outlined in 
Regulatory Guide 1.21, "Measuring, Evaluating, and Reporting 
Radioactivity in Solid Wastes and Releases of Radioactive 
Materials in Liquid and Gaseous Effluents from Light-Water-Cooled 
Nuclear Power Plants," Revision 1, June 1974, with data 
summarized on a quarterly basis following the format of Appendix 
B thereof or as modified in the Radiological Environmental 
Controls (1REC) fR--E.  

Tilt= LadUMIiV..C:l Eff±Ucnll Rt=lcaaet RtcpiJ.t L. btf Z:UbLUiL~ted wi~ijin 68.  
daY a afte Lc.. Juaty 1 of ech.i YeCar allal 1 inalude ar, nuaaZUIILLua..  
uf hUU..LlY lLL~ttulu...a~jkU lae a a±±uleate.d a..verthe L,-vi. .. u y- ea.  
ThiZ, aLLLU -±a ZI.UILL.uLty uly bc Ucitilt.. ill Lht f,..uu - .. f Ul1 IVuut by hoU..  
11 a L lly Q11 ILUaYnc L i . :jt.. Lap u£wind Zapctcd , wind di .LctLI11 
a LtlarpllTct IL.aabi..11 y , -lid jitCi.ipi La .1 u (if ILLM!pa :U..d) .. L l Ul.e 
f U.LL U.f £jouint freqc..uencLy dl st ibu Li ..ns of £Wid speed , wInld 
d...cioin , and a tI.LL~UZapllc..ik.. Za LabiljV i Ly Th±5 Z>aXUe .. t cVU..Lt Z>Ial 

±1 F an aa a a a55=Z.nLR Uf. t he ... adia L lul di.,ses du Lo the 
xudtuac.tive llqaid and gyaaeu effluMntS tL=±t=Med fluat LHM uniL 
orut a ai n dariy Lhc ZJL .v --- L.alEnt1daU t cL. T. a aalL~c t cpu...  
shial 1 alau tiLL. 1dc all aaaea~--ft Ufcn. Hi- m h dia Liun duses ft u11 
Ladiui...Li lliqud and yaacu cifluents Lu mEmBERs OF THE PUBLIe 
due Lo their a.L--±V...Lte ±Lnaidtf the SITE BOUNBARY duin the 

cepur. t per. io.d . All asswupiplns aed. in IIL.aki..y Ltese Mbcaa±..cl,,L 
b.. ., apitf i.; Mi..iVity , cUii.PUbU.. c Linicrnd ±u..aion, ailall be 

.Li... 1 ded iln these ret port.s . Thle Wn euj. ul uyii co .. nditLions 
i...ULi;..t . L. wi~l. the inte of£.. ceaacs of £adiaL. LI e irtat ial. 'll 
yna u us cff1ae scL~, aaZ~ dc Lt .. inejd by ZaaLEVpl y ft=cyUc..L -Y anrd 
ILL-Caa U.. ciblIttL , saill be uacd fax. dt~tLeA. LLLiniinyk Lile- Yaae=UUa pa LIwa 
doses . (Fax eRb. pp. uJJJi....nIa-tt Mid i..urlser..va~i v cap. u-,~ 
Inetild5 a. Li..pb The assseant of m. dintiun dusea shaH 
be e..futrited in a..i.u±dni..e wI ith the *ncthodaluy and patU%=er ill~ 
the OepsiTE DOaSE CALCeULATIONq mpiuAh (ECH>m) 

The Radiuaauive EffluenL Releac> Report Lu be abniLted 6e days 
after JanXIuat y o f UM-h YIQ ea herl alaU inLkl ude allca~nn uf 
radiation duaca Lu the likel±y most ex.posed MEMBER OF THE PUBLIe 

.UILL L;t... xecases and uoLthet LI1.by uaLCU~ini fUWl cyuce 
ZaUUt VUc , when~ t cguited by Sc.;t. iuLAZ 2 .6 anud .6 3inuludiny dtstzw 

.UL p..iLLLat y effan 1 c. paLiways Mia.d d±~C. Lt rad~nia n, forthie 
L-. CV -uaClcndar y earto uholw counfurtlaxime with. 43 CeR Pat 98J 

-n- it u~tCnXa Radiation Prt c.Ltin Str Ladd for NuLclcar Power 

Oexartiuln.  

AL. ejcpLablt eft huda for L-a
1

.. uacLilly Lthe duse '...ul L.. b. i un from 
ll...uid arnd gascua effluenate ivl in Regalatury iBulde !.±e9 
Rev. ±, Octouber, 1977.
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For solid wastes, Th11 - Rudiuaacive EffHUM1±L Release ReportsL shaJ±l 
in±rx-ude the following information for each class of solid waste 
(as defined by 10 CFR Part 61) shipped offsite during the report 
period will be presented in tabular form similar to that of Table 
3 of Regulatory Guide 1.21.  

a. Container volume, 

b. Total curie quantity (specify whether determined by 
measurement or estimate), 

C. Principal radionuclides (specify whether determined by 
measurement or estimate, 

d. Source of waste and processing employed (e.g., dewatered 
spent resin, compacted dry waste, evaporator bottoms), 

e. Type of container (e.g., LSA, Type A, Type B, Large 
Quantity), and 

f. Solidification agent or absorbent (e.g., cement, urea 
formaldehyde).  

Th~is ii±2 ,, inati wi 1 be £Jx. en±±Ld .ini Ltaulci. fVj.iu Zin,1 p.L t: 
th" o Lbv J of Rey. 1Guide 1.21.  

* The mia ont,.jiL - EfflaenL Rele:a~e R%-jujLt tU Le nULLLt=d Within~ 68 
dety~s ette ffanruy 1: of echd yemr shall in±±alde mrAn 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 on magnetic tape of wind speed, wind direction, 
atmospheric stability, and precipitation (if measured), or in the 
form of joint frequency distributions of wind speed, wind 
direction, and atmospheric stability.. In lieu of submission with 
the Radioactive Effluent Release Report, the licensee has the 
option of retaining this sunmmary of required meteorological data 
on site in a file that shall be provided to the NRC upon request.  

* This~ swre £epurt sLia±± include An assessment of the radiation 
doses due to the radioactive liquid and gaseous effluents 
released from the unit or station during the previous calendar 
year.

Part I
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Tf I i 3p> ELRie t JwU.u th~l 5fU jC± UjI _J:U An assessment of the 
radiation doses from radioactive liquid and gaseous effluents to 
MEMBERS OF THE PUBLIC due to their activities inside the SITE 
BOUNDARY during the report period. All assumptions used in 
making these assessments, i.e., specific activity, exposure time 
and location, shall be included in the these reports.  

Approximate and conservative approximate methods for determining 
the meteorological conditions shall be used for determining 
gaseous pathway doses. The assessment of radiation doses shall be 
performed in accordance with the methodology and parameters in 
the OFFSITE DOSE CALCULATION MANUAL (ODCM).  

* An assessment of radiation doses to the likely most exposed 
MEMBER OF THE PUBLIC from reactor releases and other nearby 
uranium fuel cycle sources, when required by Sections 2.6 and 
3.6, including doses from primary effluent pathways and direct 
radiation, for the previous calendar year to show conformance 
with 40 CFR Part 190, "Environmental Radiation Protection 
Standards for Nuclear Power Operation." 

Acceptable methods for calculating the dose contribution from 
liquid and gaseous effluents are given in Regulatory Guide 1.109 
Rev. 1, October, 1977.  

* A list and description of unplanned releases from the site to 
UNRESTRICTED AREAS of radioactive materials in gaseous and liquid 
effluents made during the reporting period.  

* Pursuant to Controls 2.1 and 2.2, an explanation as to why the 
inoperability of liquid or gaseous effluent monitoring 
instrumentation was not corrected within the time specified.  

* Pursuant to Controls 2.1 and 2.2, a discussion of all deviations 
from the provisions of these Controls.  

* Pursuant to Control 2.7 and Table 2.7-1, Notation (a), identify 
the causes of the unavailability of samples for pathway analysis 
and identify the new locations for obtaining replacement samples.  
include revised figure(s) and table for the ODCH reflecting the 
new locations.  

* Pursuant to Table 3.'3.1-1, Notation (c) and Table 3.4.1-1, 
Notation (b), a discussion of identifiable gammna peaks, including 
those of nuclides specified in Tables 3.3.1-1 and 3.4.1-1.  

* Pursuant to Control 2.8, a listing of new location(s) for dose 
calculations and/or environmental monitoring identified by the 
land use census jjrun toseifiaio 2.8. Include revised 
figure(s) and table for the ODCN reflecting the new location(s).  

* Pursuant to Appendix B Technical Specifications 1.2.1 and 1.3.2, 
adescription of the events leading to liquid holdup tanks or gas 
storage tanks exceeding the Control limits.  

* Pursuant to Appendix B 'Technical Specification 4.3.3, a 
discussion of the major changes to radioactive liquid, gaseous, 
and solid waste treatment systems.  

* Pursuant to Appendix B Technical Specifications 4.5.2 and 4.6.2, 
any changes made during the reporting period to the PROCESS 
CONTROL PROGRAM (PCP) and to the OFFSITE DOSE CALCULATION MANUAL 
(ODCM), respectively.
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OC e.15.2 ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT 

An annual Routine~ Radiological Environmiental Operating Reports covering 
the operation of the unit during the previous calendar year shall be 
submitted prior to May 1 of each year. A single submittal may be made 
for a multiple unit station.  

The Annual Radiological Environmental Operating Reports shall include: 

summaries, interpretations, and an analysis of trends of the 
results of the Radiological Environmental monitoring Program for 
the report period, including a comparison, as appropriate, with 
preoperational studies, with operational controls, and with 
previous environmental surveillance reports, and an assessment of 
the observed impacts of the plant operation on the environment.  

Thej reat shetHi 1 pa,.DU ilk Ude the .,.ul at of the±all lcIIC 
cenuse requir.ed by specf.L,.pi.j 2 .8.  

* The results of analysis of all radiological environmental samples 
and of all environmental radiation measurements taken during the 
period pursuant to the locations specified in the tables ?~bit+
and figures in the ODCM, as well as summarized and tabulated 
results of these analyses and measurements in the format of the 
table in the Radiological Assessment Branch Technical Position, 
Revision 1, November 1979. In the event that some individual 
results are not available for inclusion with the report, the 
report shall be submitted noting and explaining the reasons for 
the missing results. The missing data shall be submitted as soon 
as possible in a supplementary report.  

* A summary description of the Radiological Environmental 
Monitoring Program.  

* At least two legible maps covering all sampling locations keyed 
to a table giving distances and directions from the centerline of 
one reactor. One map shall cover stations near the site boundary 
and the second shall include the more distant stations.  

* A discussion of the reasons for not conducting the Radiological 
Environmental Monitoring Program as specified by Control 2.7 and 
the plans for preventing recurrence.  

* Pursuant to Control 2.7, a discussion of environmental sample 
measurements that exceed the reporting levels of Table 2.7-2 but 
are not the result of plant effluents.  

* Pursuant to Table 2.7-1, Notation (a), a discussion of all 
deviations from the sampling schedule of Table 2.7-1.  

* Pursuant to Table 3.7-1, Notation (c), a discussion of all 
analyses and a discussion of the contributing factors for cases 
in which the LLD required by Table 3.7-1 was not achievable.  

* Pursuant to Table 3.7-1, Notation (a), a discussion of 
identifiable nuclide peaks, including those of nuclides specified 
in Table 3.7-1.  

* Pursuant to Control 3.8, the results of the land use census.  

* Pursuant to Control 2.9, the corrective actions taken to prevent 
a recurrence if the Interlaboratory Comparison Program is not 
being performed as required.  

* Pursuant to Control 3.9, the results of licensee participation in 
the Interlaboratory Comparison Program.

5-4
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O~ e.15.3 SPECIAL REPORTS 

In lieu of a Licensee Event Report (LER), the following special reports 
must be generated within 30 days: 

* Pursuant to Control 2.3.2, identify the cause(s) for exceeding 
the specified limits for dose or dose commitment to a MEMBER OF 
THE PUBLIC from the release of radioactive materials in liquid 
effluents to UNRESTRICTED AREAS. Define the corrective action(s) 
taken to reduce the releases and the proposed corrective 
action(s) to be taken to assure subsequent releases will be in 
compliance with limits. Include the results of radiological 
analyses of the drinking water source and the radiological impact 
on finished drinking water supplies with regard to the 
requirements of 40 CFR Part 141.  

* Pursuant to Control 2.3.3, explain why liquid radwaste was 
discharged without treatment and identify any inoperable liquid 
radwaste treatment system equipment or subsystems and the reason 
for the inoperability. include the action(s) taken to restore 
the inoperable equipment to OPERABLE status and a summary 
description of the action(s) taken to prevent a recurrence.  

* Pursuant to Control 2.4.2, identify the cause(s) for exceeding 
the specified limit(s) for the air dose due to radioactive noble 
gases released in gaseous effluents. Define the corrective 
actions taken to reduce the releases and define the proposed 
corrective actions to be taken to assure subsequent releases will 
be in compliance with limits specified in the Control.  

* Pursuant to Control 2.4.3, identify the cause(s) for exceeding 
the specified limits for the dose to a MEMBER OF THE PUBLIC from 
the release of iodine-131, tritium, and radionuclides in 
particulate form with half lives greater than 8 days in gaseous 
effluents. Define the corrective actions taken to reduce the 
releases and define the proposed corrective actions to be taken 
to assure subsequent releases will be in compliance with limits 
specified in the Control.  

* Pursuant to Control 2.4.4, explain why gaseous radwaste was 
discharged without treatment and identify inoperable gaseous 
radwaste treatment system equipment or subsystems and the reason 
for the inoperability. include the action(s) taken to restore 
the inoperable equipment to OPERABLE status and a suzmmary 
description of the action(s) taken to prevent a recurrence.  

* Pursuant to Control 2.6 and 10 CFR Part 20.2203(a) (4), define the 
corrective action to be taken to reduce subsequent releases to 
prevent recurrence of exceeding the specified total dose limits.  
Include a schedule for achieving conformance with the limits and 
describe the course of action that should result in the 
limitation of the annual dose to a MEMBER OF THE PUBLIC to within 
the 40 CFR Part 190 limits. include an analysis that 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 
releases covered by this report. Also describe the levels of 
radiation and the concentrations of radioactive material involved 
as well as the cause of the exposure levels or concentrations.  
Include a request, if required by the provisions of the Control, 
for a variance in accordance with the provisions of 40 CFR Part 
190.
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Pursuant to Control 2.7, identify the cause(s) for exceeding the 
reporting levels of Table 2.7-2 and define the corrective actions 
to be taken to reduce radioactive effluents so that the potential 
annual dose to a MENDER OF THE PUBLIC is less than the calendar 
year limits of Controls 2.3.2, 2.4.2, and 2.4.3. Report when 
more than one radionuclide in Table 2.7-2 is detected and 

Concentration (1) + Concentration (2) + z. 1.0 
Reporting Level (1) Reporting Level (2) 

Report when radionuclides other than those in Table 2.7-2 are 
detected an are the result of plant effluents and the potential 
annual dose to a MEMBER OF THE PUBLIC is equal to or greater than 
the calendar year limits of Controls 2.3.2, 2.4.2, and 2.4.3.



Part II ODCM - Rev. 44 12 

1.0 INSTRUMENTATION AND SYSTEMS 

1.1 Effluent Monitoring System Description 

Effluent monitor information is provided in Table 1-1, including an 
indication of which monitors use effluent setpoints. Figures 2-1 and 
3-1 show a schematic of the possible radioactive release points which 
monitor locations for gaseous and liquid pathways, respectively.  

1.2 Sepoints 

This section provides equations and methodology used for each alarm and 
trip setpoint on each effluent release point according to Radiological 
Effluent Controls Speelfiz.atiens 2.1 and 2.2.  

1.2.1 Setpoints for Gaseous Effluent Monitors 

Setpoints for gaseous monitors are based on the permissible 
discharge rate as calculated in Section 3 of the ODCM. The most 
restrictive setpoints (based on annual average dose limit) are 
used whenever practical. Higher release rates may be authorized 
with the proper concurrence, as delineated in Section 3.1.8. The 
methodology identified in Section 3, along with an isotopic mix 
described in Table 3.8, are used to generate the following noble 
gas discharge rates (normally utilized for alarm setpoints): 

Permissible Discharge Rate (uCi/sec) 

Basis of Limit Iodine/Particulate* NolGae 

Annual Average 1* .04E-2 3.08E+3 
Quarterly Average **2.08E-2 6.15E+3 
Instantaneous 1.20E+1 3.81E+4 

* Half-lives greater than 8 days.  

** These limits are not part of Radiological Effluent Control 
Teehnieal peeifleabizen 2.4.1, but are included for 
information, as these limits are used for operational 
control of releases.  

S From Radiological Effluent Control Teehnea.  
Speeifizzatien, 2 .4.1

1 -1
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1.2.1.1 The Plant Vent Wide Range Gas Monitor (R-27) reads 
and alarms directly -in uCi/sec, hence, the alarm 
setpoints are set directly in uCi/sec.  

1.2.1.2 If the monitor reads and alarms in uCi/cc, the alarm 
set point is calculated as follows: 

S = D / ((F) * (4.72E+s2)] 

where: S = Alarm setpoint in uci/cc 

D = Permissible discharge rate in uCi/sec 

F = Vent duct flow in ft 3/min 

4 . 72Ei-2 = conversion factor (28317 cc-min/ft*Sosec) 

1.2.1.3 If the monitor reads and alarms in cpm then the 
alarm setpoint is calculated as follows: 

S = D / [(F) * (4.72E+2) * (CF)J 

where: S, D, F, and 4.72E+2 are as defined above, and 

CF = calibration factor in uCi/cc per net cpm 

1.2.1.4 Normally, maximum allowable limits are calculated 
using a standard nuclide mix. However, setpoints 
may be determined based on the actual mix, on a case 
by case basis. This method is usually performed 
when the instantaneous release rate is applied.  

1.2.1.5 During normal operation, the Unit 3 main plant vent 
is the only significant release point (>99% total).  
If another release point' becomes significant, its 
permissible release rate should be apportioned with 
the Plant Vent's to ensure the total discharge rate 
for all release points remains less than the maximum 
permissible discharge rate.  

1.2.2 Setpoints for Liqruid-Effluent Monitors 

1.2.2.1 Liquid Effluent Monitors have setpoints based on 
limiting the concentrations in the discharge canal 
to the levels listed in 10 CFR 20 Appendix B, Table 
2 ++, Column 2.

1 -2

Part II



Part Il ODCM - Rev. 11 12

(Insert Figure 1-1).
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2.0 LIQUID EFFLUENTS 

2.1 Licruid Effluent Releases -General Information 

2.1.1 The surveillance and lower limit of detection requirements for liquid 
radioactive effluents are contained in Section 3.3.1 of the 
Radiological Effluent Controls (RECS) Technical Beaificmtians.  
Lower limit of detection calculations are listed in Appendix B.  

2.1.2 A completed and properly authorized Liquid Radioactive Waste Permit 
should be issued prior to the release of any radioactive waste from 
an isolated tank to the discharge canal. A permit is required for 
each radioactive tank to be discharged.  

2.1.3 All activity determinations for liquid radioactive effluents will be 
performed in such a manner as to be representative of the activity 
released to the river.  

2.1.4 The radioactivity in liquid waste tanks shall be continuously 
monitored during release except as allowed by 3.1 Section 2.1 of RECS 
RES If the flowmeter is inoperable, the flow shall be estimated 
every four hours by difference in tank level or by discharge pump 
curves.  

2.1.5 Prior to discharge, the radioactive waste tank contents shall be 
recirculated for at least two tank volumes. After this 
recirculation, and prior to discharge, a sample shall be taken and 
analyzed for activity with a portion of the sample set aside for 
composite analysis. The measured activity shall be used for 
calculating allowable discharge rate and the alarm setpoint for the 
liquid waste discharge monitor.  

2.1.6 Radioactive releases of steam generator blowdown during primary
secondary 'leaks when released to the river should be documented on 
Liquid Radioactive Waste Release Permits using data supplied by the 
Chemistry Technician.  

2.1.7 Assurance that combined liquid releases from Units 2 and 3 do not 
exceed Section 2.3 requirement of the RECS RET limits for the site 
are provided by administrative controls. These administrative 
controls are agreed to in the Memorandum of Understanding (#15) 
between Con Edison and the New York Power Authority concerning liquid 
discharge and the requirements of this document.
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2.1.8 The dilution flow from Unit No. 3 should be used for calculating 
discharge canal concentrations during the discharge. However, by 
agreement with Con Edison's IP2NPP Watch Supervisor and the New York 
Power Authority's IP3NPP Watch Supervisor, one party can reduce or 
eliminate radioactive liquid waste discharge for a period of time to 
allow the other party to use the full site dilution flow, or a 
specified portion thereof, for a discharge when necessary. *For time 
average dose calculations, allocation of dilution flow for the time 
period are apportioned between Unit 3 and Unit 2 per Memorandum of 
Understanding (#15).  

2.1.9 Steam Generator Blowdown activity is determined by samples taken at 
least three times per week. This frequency is required by Table 4.1
2 Item 6 of Appendix A of the station's operating license. These 
".grab" samples of the steam generators are collected in a manner to 
be proportional to the rate of flow of individual steam generator to 
total steam generator blowdown. These samples are then analyzed for 
the various radionuclides at the frequencies specified in Table 
3.3.1-1 of the RECS J.3 lB of the RETS. (Further flow proportional 
composites are made where appropriate.) (Ref: NUREG 0472, REV. 3, 
DRAFT 6, TABLE 4.11-1.) 

2.1.10 The discharge canal flow rate is determined by the use of pump flow 
characteristics curves. The normal flow for condenser cooling pumps 
is 140,000 gpm when operating at maximum speed. During the cold 
weather months, the condenser cooling pumps are operating at reduced 
speed. This reduced flow is nominally 64,000 gpm (Ref: NUREG 0472, 
REV. 3, DRAFT 6, TABLE 3.3-12).  

2.1.11 Radioactivity content in outdoor tanks is to be limited to less than 
10 curies, excluding tritium and noble gas, as per section 1.2.1, 
Appendix B 2.-3.4 of the Technical Specifications. Compliance with 
this requirement is demonstrated by limiting the radioactive 
concentration in these tanks to the value which results in 10 curies 
when the tank is-at full liquid capacity, except as modified below.  
The radioactive concentration limits for these tanks are: 

RWST: 10 curies X 106 uCi/curie = 7.3 x 10' AlCi/ml 
358,500 gals x 3785 ml/gal 

PWST: 10 curies X 106 uCi/curie = 1.6 X 10-2 /,Ci /Ml 
165,000 gals x 3785 ml/gal 

31 & 32 MT: 

10 curies x 106 uCi/curie = 2.2 x 10-' UCi/ml 
11,750 gals x 3785 ml/gal 

Outside Temporary Tanks: 

10 curies x 106 aCi/curie = UCi/ml 
Volume in gals x 3785 ml/gal

Part Il
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The refueling water storage tank has the potential to be filled from 
the reactor cavity with liquid which exceeds the limits stated.  
Therefore, prior to filling the RWST from the reactor cavity after 
refueling operations, the reactor cavity (or residual heat removal 
system) must be sampled for radioactivity and action taken to ensure 
that the total activity in the tank does not exceed 10 curies.  

Outside temporary tanks should not be filled with liquid which could 
exceed the concentration limit calculated. Therefore, prior to 
transfer to outside tanks, the source of liquid shall be sampled for 
radioactivity. If it exceeds the concentration limit calculated, 
action shall be taken to ensure that the total activity in the tank 
does not exceed 10 curies (Ref: NUREG 0472, REV. 3, DRAFT 6, TABLE 
3'.11.1.4).  

2.1.12 There are no continuous composite samples for steam generator 
blowdown. The method of determining release concentrations is 
indicated below: 

Individual blowdown flow rate to the river (by flowmeter or by flow 
curves) multiplied by sample blowdown concentration equals composite 
activity being released. In addition, R-19 monitors the composite 
steam generator blowdown released (Ref: NUREG 0472, REV. 3, DRAFT 6, 
TABLE 3.3-12).  

2.1.13 The service water radioactivity monitor listed in Table 2.1-1 of the 
RECS RET is defined as the process radiation monitors which monitor 
components discharging into or are cooled by the service water 
system. These process radiation monitors are: 

R-16 A or B: Fan Cooler and Motor Cooler unit service 
water return monitors 

R-23: Component cooling service water return 

R-18: Liquid release monitor (separate release point) 

R-19: Steam generator blowdown radioactivity monitor 

(separate release point) 

If all monitors on the effected release path are taken out of service 
and the removal of that monitor from service is not specifically 
addressed in the Radiological Environmental Controls Radiw~uyi,.art 
E1Vi.LLtjlu E1±,p TeU-111ipL± Secificnian, samples shall be taken every 
12 hours or releases may not continue via this pathway. Samples may 
be taken on the affected monitored stream or on the service water 
system (Ref: NUREG 0472, REV. 3, DRAFT 6, TABLE 3.3-12).

2-3
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2.1.14 Liquid effluent concentrations are limited to 10CFR20 limits,--~ 

.i.esul o~f tact c..Li2: IL.C±W Cl5a=d aild pie 11t Yi. eciL~y .i1f±tLueiii.d by 
ii ai~iii.u~- 1%Lat ilCt±0r. The total dose per quarter and per 

year must be within the limitations of 2.3.2 of the RECS RES (Ref: 
NUREG 0472, REV. 3, DRAFT 6, TABLE 3.11.1.1).  

2.1.15 There are no drinking water intakes within 3 miles of the site on the 
Hudson River (see Section 2.4.1 for further details) (Ref: NUREG 
0472, REV. 3, DRAFT 6, TABLE 3.11.1.2).  

2.1.16 A turbine hall drain system which would collect leakage of 
contaminated secondary plant waters during operation does not exist 
at IP3: The sumps which are present in the turbine hall five foot 
elevation receive drains from areas containing secondary plant 
components ac sub-atmospheric pressures. These sumps would not meet 
the intent of the NUREG 0472.  

The activity released to the environment via this pathway is 
negligible when steam generator blowdown activity is less than 3E-5 
uCi/ml. Activity released via this pathway when steam generator 
activity exceeds 3E-5 uCi/ml is determined by the following method: 

Turbine-Hall Feedwater Steam Plant S/G Blowdown 
Drain Effluent =Specific *(Makeup - rate to the 
Activity Activity Rate River 

(Ref: NUREG 0472, REV. 3, DRAFT 6, TABLE 3.3-12) 

2.1.17 Carbon 14 is released at a rate of .07,curies per GW(e).yr with an 
average make up rate of 0.5 gal/mmn based upon studies performed by 
the New York State Department of Health. The estimate of Carbon 14 
releases are included in the Radiological Impact on Man section of 
the Semi-annual Radioactive Effluent Release Report. These estimates 
are not included in dose calculations for routine releases.  

2.1.18 The condensate polisher regenerant waste is routinely analyzed for 
radioactivity and is normally a non-radioactive release point. The 
monitoring program for this release point is consistent with the 
direction set forth in NRC IE Bulletin 80-10 "Contamination of Non
radioactive Systems and Resulting Potential for Unmonitored, 
Uncontrolled Release of Radioactivity to Environment". Should the 
system become radioactive, releases from this system will be in 
accordance with the requirements for batch waste release tanks listed 
in the RECS RES

2-4
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2.1.19 The liquid waste monitor tanks have an airborne release pathway. The 
original plant design limited the gases through this pathway by 
reducing the entrained gases to less than 2E-3 uCi/ml. When the 
entrained gas concentration in the monitor tank inlet exceeds 2E-3 
uCi/ml, the noble gas release will be quantified by calculating the 
difference (in uCi's) between the gaseous activity added to the tank 
and the gaseous activity present in the effluent release sample.  
This difference will be the activity released through the tank vents 
and is quantified as an airborne release.  

2.2 Liquid Effluent Concentrations 

2.2.1 This section provides a description of the means that will be used to 
demonstrate compliance with Radiological Effluent Controls ?IZLehnlie-± 
Spcficaion 2.3.1.  

2.2.2 Compliance with the instantaneous limits of 10CFR20 is achieved by 
observance of discharge limits and described in Section 2.1.14.  
Normally for instantaneous release rate purposes, only dilution water 
from Unit 3 circulators is taken credit for, except as allowed by the 
Memorandum of Understanding between NYPA and Con Edison. A monthly 
report is issued which summarizes the radioactive releases from the 
site for the preceding month. This report provides information 
necessary to comply with quarterly and annual average limitations on 
discharge.  

2.2.3' Each isolated liquid waste tank must be recirculated for at least two 
tank volumes prior to sampling in order to ensure a representative 
sample is obtained. A default minimum recirculation time may be used 
for 31 and 32 monitor tank in lieu of the actual calculation. This 
value is 4 hours, based upon the following calculation: 

11750 gals -2 Tank Volumes-3.9Hu s=4Hour 
100 gal/min. ous=4 or 

Note: 100 gpm is the recirculation flow rate as 
determined by pump curves.  

2.2.4 The concentration in liquid effluents prior to dilution in the 
discharge canal is determined by sampling prior to release for batch 
releases. For continuous release the concentration can be determined 
by either grab sampling as in the batch release method or by direct 
reading radiation monitor. If the process radiation monitor is 
utilized care should be taken to ensure the calibration factor used 
is appropriate for the mixture being released.

2-5
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For non-direct reading monitors, the following calculation is used.  

C = CF *CR 

C = Concentration of liquid effluent (uCi/ml) prior to 
dilution.  

CF = Conversion factor of monitor (uCi/ml) 
ncpm 

CR = Count rate of monitor (ncpm) 

2.2.5 The final diluted concentration in the discharge canal is determined 
by the following: 

CD = (C) * (f) / (F) 

Where: CD = Diluted concentration in the discharge 
canal in uCi/ml 

C = Concentration in the liquid to be released prior 
to dilution in uCi/ml 

F = Dilution flow in the discharge canal in gal/mmn 

f = Release rate of liquid effluent in gal/mmn 

NOTE: This equation is not used for calculating allowable release rates.  

2.2.6 Calculation of Maximum Permissible Concentration in liaruid effluents 

a. This section describes the methodology used to ensure the 
requirements of section 2.3.1 of the RECS RET are satisfied.  
The total discharge canal concentration of radionuclides must be 
maintained less than the effective maximum permissible 
concentration for the radionuclide mixture, as per wheni civeragied 
per 10CFR20.-±86.a. The noble gases will be included using the 
limit 2E-4 uCi/mI. as specified in section 2.3.1 of the RECS 
RE?9. This will normally be ensured by using an Allowed 
Dilution Concentration on each discrete release. This differs 
from the ADC calculated in 10CFR20 appendix B in that for 
radioisotopes that do not have gammas greater than 60 key 
emitted during decay, default values are included to estimate 
their contribution. The Allowed Diluted Concentration is 
calculated as follows: 

ADC.-Mpw 
CB 

CG

2-6
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CG = Total concentration of gamma emitting isotopes in 
current release (MCi/ml) 

ADC = Allowed diluted concentration for current release 
('UCi/ml) 

e. Calculate the permissible discharge rate as follows: 

D ADC- B 
CG 

Where: ADC =Allowed diluted concentration as calculated 

in Step 2.2.6.a, in uCi/ml 

D = Permissible discharge rate in gal/mmn 

B = Adjusted dilution flow from the unit, in 
gpm, from Step 2.2.6.d, above, as follows: 

Available Required 
B = Dilution - Dilution 

Flow Flow (E) 

CG Gamma emitter concentration in uCi/ml 
2.3 Liquid Effluent Dose Calculation Reuirements 

2.3.1 Section 2.3.2 of the Radiological Effluent Controls ?Terrr+i± Speificatio, requires that the dose or dose commitment above background to an individual in an unrestricted area from radioactive materials in liquid effluents released from each reactor unit shall be limited: 

a) During any calendar quarter: 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: Less than or equal to 3 mrem to the total body and to less than or equal to 10 mrem to any organ.  

NOTE: If either of the above limits is exceeded by a factor of two or more, then cumulative do-se contributions from direct radiation would be determined by evaluation of existing perimeter and environmental TLDs per RECS Tec. pxt--= 2.6.A 

2.3.2 Section 2.3.3 of the Radiological Effluent Controls ?erhn1e1i 51j,-f~ct~rmrequires that appropriate portions of the radwaste treatment system be used to reduce the radioactive material in liquid waste prior to their discharge when the projected dose due to liquid effluent from each reactor unit when averaged over 31 days, would exceed 0.06 mrem. to the total body or 0.2 mrem to any organ. Doses due to liquid release shall be projected at least once per 31 days.
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These doses are, projected based on the dose methodology in Section 
2.4. or 2.5. The average of previous months' doses is used to 
project future dose.  

2 .3 .3 Section 2.3.1 of Radiological Effluent Controls ehniea±7 
Seification require that the concentration of radioactive material 

released from the site shall be limited to 10 times the 
concentrations values specified in 10 CFR Part 20, Appendix B, Table 
2 1-1, Column 2 for radionuclides other than dissolved or entrained 
noble gases (when civer-yed pe ± lFR2().±86.. For dissolved or 
entrained noble gases the concentration shall be limited to 2E-4 
uCi/ml total activity.  

2.4 Dose Methodoloavy (Comiputer Calculation) 

2.4.1 NUREG 0133 (Ref. 1, Section 4.3, Pg. 14) states that cumulative dose 
contributions should consider the dose contribution from the maximumr 
exposed individual's consumption of fish, invertebrates, and potable 
water as appropriate. The river at IP3NPP is considered to be fresh 
water when in reality it is a tidal estuary and never completely 
fresh. Observed average chlorosity at IP3NPP has ranged as high as 
2.5 g/l or about 13% sea water and 87% fresh water. Hence, use of 
the Hudson River for water supply purposes is precluded south of 
Chelsea (mile point 65) which is the nearest point of potable water 
supply. Radionuclide concentrations in the nearest water supply have 
been calculated (Ref. 2) to be a factor of at least 500 lower than 
the river water in the Indian Point area. Exposures from ingestion 
of drinking water is therefore negligible.  

Based on these factors; potable water consumption is not considered 
to be a pathway at IP3NPP. Thus, at IP3NPP, the cumulative dose 
considers only the dose contributions from the maximum exposed 
individuals consumption of fish and invertebrates. Tables of dose 
factors for three age groups were developed as per Section 2.4.3 and 
are included as Tables 2-1, 2-2, and 2-3. (Infant dose factors are 
0 and are not included).  

2.4.2 The relationships and methods that form the calculational base for 
dose accounting for the liquid effluent pathway are described in this 
section. These relationships can be used to meet the calculational 
requirements of Section 2.3.1. The cumulative dose factors (AiT) are 
calculated in Section 2.4.3. The following equation is generally 
applicable and can be used for any number of isotopes released over 
any time period. The equation for D(T) is to be summed over all i 
nuclides: 

k-1

2-9
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Where: 

D (T) = The cumulative dose commitment to the total body or any 
organ, T, from liquid effluents for the total time period 
equal to the sum from k=l to n of dtk, in mrem.  

dtk = The length of the kth time period over which Cik and Fk are 
averaged for all liquid releases, in hours.  

Cik = The average concentration of radionuclide, i, in undiluted 
liquid effluent during time period dtk from any liquid 
release, in giCi/ml.  

n = The total number of releases considered.  

AiT = The site related ingestion dose commitment factor to the 
total body or any organ for each IP3NPP identified 
principal gamma and beta emitter listed in Table 2-1, 2-2, 
and 2-3, in mrem-ml per hr-MiCi.  

Fk = The near field average dilution factor for Cik during any 
liquid effluent releases. Defined as the ratio of the 
maximum undiluted liquid waste flow during release to the 
average flow from the site discharge structure to 
unrestricted receiving waters, times an applicable factor.  

The term.Cik is the composite undiluted concentration of radioactive 
material in liquid waste at the release point as determined by the 
radioactive liquid waste sampling and analysis program as contained 
in the Radiological Effluent Controls Techic.Ql All 
dilution factors beyond the sample point are included in the Fk and 
AiT terms.  

The term Fk is a near field average dilution factor and is determined 
as follows: 

Fk =Liaruid Radioactive Waste Flow 
[Discharge Structure Exit Flow * Applicable Factor] 

The liquid radioactive waste flow is the flow from all continuous and 
batch radioactive effluent releases specified in the Radiological 
Effluent Controls Te1±tIl fdA±± from all liquid 
radioactive waste management systems. The discharge structure exit 
flow is the average flow during disposal from the discharge structure 
release point into the receiving body of water. Based on studies by 
New York University Medical Center (ref. 14 page 7) . the appropriate 
"Applicable Factor" is 5.  

In order to accurately determine Fk, it is calculated based on actual 
dilution flow from its site for the time period considered. This 
affords a quantitative assessment of radiation dose resulting from 
liquid effluent releases at IP3NPP.- The determination and use of 
dilution factors is discussed in Section 2.2.

2-10
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. 3.0 GASEOUS EFFLUENTS 
3.1 Gaseous Effluent Releases - General Information 

3.1.1 The surveillance and lower limit of detecti on requirements for 
gaseous radioactive effluents are contained in the Radiological 
Effluent Controls Techni.Q Spcfctos Lower \limits of 
detection calculations are addressed in Appendix B.  

3.1.2 A completed and properly authorized Airborne Radioactive Waste 
Release Permit shall be issued prior to the release of airborne 
activity from the waste gas holding system and containment purge. If 
a containment purge exceeds 150 hours in duration then the purge will 
be considered a continuous, long term release for reporting purposes 
(See Section 3.1.16).  

3.1.3 Since Indian Point is a two unit site, the derived instantaneous 
uCi/sec limits delineated in Section 3.2.1 are apportioned to each 
site. The time-average limits in 3.2.2, 3.2.3, and 3.2.4 are "per 
reactor" limits and the full dose limits are applicable to 1P3.  

3.1.4 During cold shutdown, there is no flowpath for a release from the 
Condenser Air Ejector, and the monthly grab sample described in 
Radiological Effluent Controls Tecffiiiua Specifictin Table 3.4.1-1 
is not required. During normal plant operation without a primary to 
secondary leak, almost all gaseous releases are through the main 
Plant Vent. A negligible amount may be identified in the 
Administration Building and Radioactive machine Shop vents. In the 
event of extended operation with a primary to secondary leak, low 
level releases are expected from both the blowdown flash tank vent 
and condenser air ejector. However, the limits on steam generator 
leakage are much more restrictive than those for effluent releases.  
Allocation of portions of the allowable release rate to these various 
release points is not warranted. If the instantaneous release rate 
is used (taking advantage of the one hour averaging allowed by 3.3.1 
or 3.4.1), then all release points will be considered when 
establishing the alarm setpoint per section 1.  

3.1.5 For releases that are expected to continue for periods over two days, 
a new release permit will normally be issued each day. Containment 
purge release permits may be terminated at the discretion of the RES 
Manager and be considered as a continuous release until the purge is 
terminated. However, when plant conditions change that will cause 
the activity in containment to significantly change, a new permit 
shall be issued.  

3.1.6 Assurance that the combined gaseous releases from Units 2 and 3 do 
not exceed Section 3.2.1 limits for the site is provided by 
administrative controls agreed to in the'Memorandum of Understanding 
(#16) between Con Edison and the New York Power Authority concerning 
gaseous effluent discharge and the requirements ot the document.
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3.1.7 By mutual agreement with Con Edison's IP2NPP Shift Supervisor, one 
unit can reduce or eliminate discharges for a period of time to allow 
the other unit to use the full site permissible discharge rate, or a 
specific portion thereof, for discharge when necessary.  

3.1.8 Conservative release rate limitations have been established to aid in 
controlling time average dose limits. The annual average limit shall 
normally be used for calculating limitations on discharge. If this 
limitation unduly restricts an individual release, the quarterly 
average release rate limit (4Ci/sec) may be used for the release 
provided the quarterly time average dose limit will not be exceeded 
and the Operations Manager or Assistant Operations Manager is in 
agreement. The instantaneous limit for release may be used if the 
PlculL M~waager Site Executive officer or his Designee is in agreement.  
The instantaneous limit should be checked by the Radiological and 
Environmental Services Department when applied.  

When the instantaneous limit is applied, the release may be averaged 
over a one hour time interval.  

3.1.9 Containment Pressure Reliefs 

Containment pressure reliefs occur frequently enough to be considered 
continuous and are sampled from the plant vent release path.  
However, to ensure that the release rate will not be exceeded, the 
containment noble gas monitor (R-12) and the expected flowrate are 
used to calculate a release rate. The effluent noble gas monitor in 
the plant vent is used to verify these calculations (Ref: NUREG 0472, 
REV.3, DRAFT 6, TABLE 3.1-13).  

3.1.10 Comrosite Particulate Samioles 

one of the following methods -will be used to obtain a composite 
sample: 

* Samples will be taken weekly and integrated monthly; or 

* Samples will be taken weekly and counted together once per month 
(Ref: NUREG 0472, REV. 3, DRAFT 6, TABLE 4.11-12).  

3.1.11 Gas Storaae Tank Activity Limit 

The noble gas activity limit of 50,000 Ci in the gas storage tanks 
was calculated using the equations from Section 5.6.1 of NUREG 0133 
and the following parameters: 

Ki = 294 mrem-m3 /tCi-yr, Xe-133 equivalent Table B-1 (Reg 
Guide 1.109) 

X/Q = 1.03 X 10- s/in3, Indian Point 3 FSAR 

Qit must be calculated so that the dose is less than 500 mrem in a 
year: 

Qit =(500 mrem) 3.15E7 s/yr =52,011 Ci; 50,000 Ci 
(1E6pCi/Ci) (294mrem m3 /gtCi yr) (1.03E-3S/M 3)

3-2
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This limit assumes 100% Xe-l33 as per NUREG 133. Utilizing the Ki 
from an expected mixture during RCS degasification (Ki = 787 mrem
n/iCi-yr), the gas tank conservative administrative limit should be 
19,400 curies.  

The basis for assuring that accidental gas releases from liquid 
holdup tanks do not exceed Section 3.2.1 limits, is Technical 
Specifications Appendix A, 3.1.D ( ! 1 uCi/cc Dose Equivalent Iodine
131 in Reactor Coolant) . Using -the assumptions discussed in FSAR 
section 14.2.3, the potential total curies in the liquid holdup tanks 
is limited to less than the conservative limit for the Gas Storage 
Tanks (19,400 curies).  

3.1.12 Gas Storage Tank Surveillance Recruirements 

There are two methods available to ensure that the activity in the 
gas storage tank is within the conservative administrative limit 
(19400 Ci).  

l..94E.4 Ci 1E6 uCi/Ci 11E2uic 

525 ft 3 16.7P .la 2 .83E4. cc/ft3 
14.7 psia 

1. The total gaseous activity will normally be limited to less than 
117 uCi/cc. If this concentration limit is exceeded, then the 
contents of the tank will be monitored and actions taken to 
ensure the 19,400 curie per tank limit is not exceeded.  

2. The waste gas line monitor (R-20) reads in uCi/cc. It allows 
for control of waste gas tank curie content by limiting the 
input concentration to 117 uCi/cc, thereby limiting the curies 
to 19,400.  

Large gas decay tanks on fill and CVCS tanks (which are indicative of 
the gas mixture in or from the reuse system) are continuously, 
monitored for H, and 02 through in-line instrumentation. With either 
in-line instrument out of service, a grab sample of the tank on 
receipt shall be taken daily, unless in degassing operation, when the 
periodicity is every four hours.  

Other primary system tank cover gases can be manually directed 
through these instruments for individual samples.  

3.1.13 The normal flow rate measurement for the Radioactive Machine Shop 
(RAMS) and the Plant Vent (PV) is obtained from the installed process 
monitor. When the instrument is out of service, the estimated flow 
from the RAMS is obtained by summing each operable exhaust fan's 
design flow rate. Estimated flow from the PV is obtained similarly, 
or from an alternate flow instrument (still considered an estimate).  
The design system flow rate of 12500 CFM is used for Administration 
Building ventilation. The process flow rate monitor surveillance 
requirements specified in P.ECS RETS Table 3.2-1 are not applicable 
for the Administration Building, nor are they applicable when the 
RAMS or PV installed instruments are out of service and rated fan 
flow is used.
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3.1.14 The activity released via the blowdownm flash tank vent is determined 
by obtaining the steam generator blowdown Tritium, Noble Gas, and 
Iodine activity, and applying a partition factor (0.05) for the 
Iodine releases as listed in Regulatory Guide 1.42 "Interim Licensing 
Policy On As Low As Practicable for Gaseous Radioiodine Releases from 
Light Water Cooled Nuclear Power Reactors". (Ref:NUREG 0472, Rev3, 
DRAFT 6, TABLE 3.3-13).  

3.1.15 Carbon 14 is released at a rate of 9.6 curies per GW(e).yr based upon 
studies performed by the New York State Department of Health at 
Indian Point 3. This is released in a gaseous form, the primary dose 
from which is in the CO, form. Therefore, these are exempt from the 
dose limits specified in Sections 2.4.1, 2.4.3 and 2.4.4 of the RECS 
RES The Carbon 14 doses resulting from these releases are 
calculated in accordance with the methodology in Reg. Guide 1.109 and 
listed in the Radiological Impact on Man section of the Semi-annual 
Radioactive Effluent Release Report. This calculation is performed 
using the fraction of carbon 14 released in the CO, form (26%) 

3.1.16 Evaluations of previous gas decay tank and containment purge releases 
have been performed. These evaluations indicate that these "Short 
Term Releases" (less than 500 hours per year and less than 150 hours 
per quarter) are sufficiently random to utilize the long term 
meteorological dispersion factor (NUREG 0133, Section 3.3, Page 8).  
The short term correction factor, will only be used when non-random 
releases are to be made, routinely.  

3.1.17 The liquid waste monitor tanks have an airborne release pathway. The 
original plant design limited the gases through this pathway by 
reducing the entrained gases to less than 2E-3 uCi/ml. The removal 
of the CVCS gas stripper under modification 86-3-122 CVCS requires 
the quantification of these gases when the entrained gaseous activity 
in the monitor tank inlet exceeds 2E-3 uCi/ml. No action is required 
if the inlet noble gas concentration is-less than 2E-3 uCi/ml.  

This gas release will be quantified by calculating the difference (in 
uCi's) between the gaseous activity added to the tank and the gaseous 
activity present in the effluent release sample. This difference 
will be quantified as an airborne ground level batch release, using 
a X/Q of 5.OE-5 sec/n 3 . A separate release permit evaluating this 
release is not required prior to release. Calculation of this rate 
of release is not required, however the time average dose 
contribution shall be calculated and controlled per Sections 3.3 and 
3.4 of the ODCM. Section 3.6 provides additional detail relative to 
the finite cloud correction assumptions for this pathway.
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3.1.18 Airborne releases from the Steam Generator Safety or Atmospheric Dump S Valves can occur during a Primary to Secondary leak. Tritium, Noble 
Gas, and Iodine release rates are determined using a source term 
activity (Main Steam or Steam Generator Blowdown), an Iodine 
partition factor (0.05, as per Section 3.1.14), and a release rate, 
determined from Engineering Design Calculation 187 (Steam Generator 
Atmospherics), or design flowrate (from Steam Generator Safeties).  

3.1.19 Releases from the steam driven auxiliary feed pump vent (and other 
abnormal release points) are calculated by obtaining the release rate 
(corrected for system pressure, as applicable) and source term 
activity (eg. Main Steam) for Tritium, Noble Gas, and Iodine, 
partitioned As per Section 3.1.14.  

3.2 Gaseous Effluent Dose Calculation Rearuirements 

3.2.1 Section 2.4.1 of the Radiological Effluent Controls ?eehnir± 
ScfIiaton requires that the dose rate due to radioactive 
materials released in gaseous effluents from the site at or beyond 
the site boundary shall be limited to: 

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

b) For Iodine 131, Tritium, and for all radioactive materials in 
particulate form with half lives greater than 8 days: *Less than 
or equal to 1500 mrem/yr to any organ.  

The methodologies for performing these calculations are discussed in 0 Sections 3.3.1 and 3.3.2, respectively.  

3.2.2 Section 2.4.2 of the Radiological Effluent Controls Technicea± 
SptUfi -atUku requires that the air dose due to noble gases released 
in gaseous effluents from each reactor unit at or beyond the site 
boundary shall be limited to: 

a) During any calendar quarter: Less than or equal to 5 mrad for 
gamma radiation and less than or equal to 10 mrad for beta 
radiation.  

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

The methodology for calculating these doses is discussed in Section 
3.3.3.  

NOTE: If either of the above limits is exceeded by a factor of 
two or more, then cumulative dose contributions from direct 
radiation would be determined by evaluation of existing 
perimeter and environmental TLDs per Radiological Effluent 
Control Techni,..a Spjt.ificiaij 2.6.A t.

3-5
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3 .2.3 Section 2.4.3 of the Radiological Effluent Controls Tehnica± 
Speficniuns requires that the dose to a member of the general 
public from Iodine 131, Tritium, and radionuclides in particulate 
form (half-lives > 8 days) in gaseous effluents released from each 
reactor unit shall be limited to: 

a) Less than or equal to 7.5 mrem to any organ during a calendar 
quarter 

b) Less than or equal to 15 mrem to any organ during a calendar 
year.  

Cumulative dose contributions for the current calendar quarter and 
current calendar year shall be determined at least once every 31 
days. The methodology for calculating these doses is discussed in
Section 3.3.4.  

NOTE: If either of the previous limits is exceeded by a factor of 
two or more, then cumulative dose contributions from direct 
radiation would be determined by evaluation of existing 
perimeter and environmental TLDs per Radiological Effluaent 
Control Teh.-Sin=.-- 2.6.A -B.  

3.2.4 Section 2.4.4 of the Radiological Effluent Controls Technica± 
spejcipi4ation requires that for each reactor unit, the appropriate 
portions of the gaseous radwaste treatment system shall be used to 
reduce radioactive effluents in gaseous waste prior to their 
discharge when projected gaseous effluent air dose at the site 
boundary when averaged over 31 days, would exceed 0.2 mrad for gamma 
radiation or 0.4 mrad for beta radiation. These doses are projected 
based on the dose methodology discussed in Section 3.3.3 (gas) and 
3.3.4 (iodine) and the average previous months' doses are used to 
project future doses.  

The appropriate portions of the ventilation exhaust treatment system 
shall be used to reduce radioactive materials in gaseous releases 
when the projected doses averaged over 31 days, would not exceed 0.3 
mrem to any organ (at nearest residence).  

Dose due to gaseous release from the site shall be calculated at 
least once every 31 days.  

3.3 Dose Methodoloavy (Computer Calculation) 

3.3.1 Instantaneous Dose Rates - Noble Gas Releases 

When the instantaneous limit applies, the process radiation monitor 
response or release rate can be averaged over a one-hour time interval.  

3.3.1.1 The equations developed in this section are used to meet the 
calculational requirements of paragraph 3.2.1. The magnitude of 
this pathway is the same for all age groups so there is no 
critical group. Based on an agreement with Consolidated Edison, 
IP3NPP utilizes 50% of the site release limit as measured in 
Ci/sec which translates to 55.4% of the applicable dose rate 
limit for noble gas releases.
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4.0 SAMPLE LOCATIONS 

Figure 4.1 is a map which shows the location of environmental sampling 
points within 2.5 miles of the Indian Point Plant and Figure 4.2 is a map 
providing the same information for points at greater distances from the 
plant. Table 4.1 provides a description of environmental sample locations 
and the sample types collected at each of these locations.  

The locations listed in Table 4.1 are the RECS RET designated locations 
only. The air sample locations were chosen considering the highest 
average annual D/Q sectors and the practicality of locating continuous air 
samplers. There are additional sample locations not listed in Table 4.1 
that may be maintained to provide the program with additional supporting 
information.
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.RETS 
SAMPLE DESIGNATION 

ExposurePathway/Sample: 
Al 
A2 
A3 
.A4 
A5 

Exposure Pathway/Samrple: 

Wa 1 
Wa 2 

E .--.ure Pathway/Sample: 

Wbl 

Exposure Pathway/Sample:

Wc 1 
Wc2

TAB3LE 4.1 (Continued) 

LOCATION 

Airborne 
Algonquin Gas Line 
NYPA Training Bldg 
Met Tower 
NYU Tower 
Control Location 1 (Roseton)

DISTANCE

0.25 mi -SW 

0. 4 mi -S 

0. 4 mi - 5W 
0. 8 mi SS5W 
20 mi -N

Waterborne - Surface (Hudson River Water)

Plant Inlet 
Discharge Canal 

Waterborne - Drinking 
Camp Field Reservoir 

Sediment from Shoreline

White Beach 
Manitou Inlet

N/A 
N/A 

3. 5 mi -NE 

0. 9 mi -SW 

4. 5 mi -NNW

A Exposure Pathway/Sample: Milk

There are no milk animals within 8 km distance of Indian Point; therefore, no 
milk samples are taken. See Note 2.  

Exiposure Pathway/Sample: Ingestion-Fish and Invertebrates 

The RETS RECS designate two required sample locations labeled Ibl and 1b2. The downstream Ibi location and samples will be chosen where it is likely to be effected by plant discharge. Ib2 will be a location upstream that 'is not likely to be effected by plant discharge. The following fish species are considered acceptable sample species.

Striped Bass 
White Perch 
White Catfish 
American Eel

Exposure Pathway/Sample: 

Icl 
Ic2 
Ic3

Bluegill Sunfish 
Pumpkin Seed Sunfish 
Blueback Herring 
Crabs

Ingestion-Food Produc ts (Broad Leaf Vegetation) 
(See Note 1)

Met Tower, SSW Sector 
NYPA Training Bldg, S Sector 
Roseton (North)

0.4 miles - SSW 
0.4 miles - S 
20 miles - N

w
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TABLE 4.1 

NOTES 

NOTE 1 

Radiochemical separation and analysis is not required for 1-131 vegetation 
samples: as long as the required RECS RET LLD is met using gamma 
spec troscopy.  

NOTE 2 

The requirement to obtain and analyze samples from milch animals within 8 
km of the site is intended to ensure monitoring of the "cow-milk" and 
vegetation pathways. Such samples would only be of value were the milk 
used for human consumption. Thus, only milch animals whose milk is used 
for human consumption are considered in the pathway and sample evaluation.
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APPENDIX B 

DETECTION CAPABILITIES 

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

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

2.71 -32sTb 

T b' ( 
LLD S 

E -V.- k -Y - e X 

Where: 

LLD = The lower limit of detection as defined above (as picocurie per 
unit mass or volume).  

T = The sample counting time in minutes.  

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

Tb = The background count time in minutes.  

E = The counting efficiency (as counts per transformation).  

V = The sample size (in units of mass or volume).  

k = A constant for the number of transformations per minute per unit 
of activity (normally, 3.7E+4 dps per uCi).  

Y = The fractional radiochemical yield (when applicable).  

x The radioactive decay constant for the particular radionuclide.  

t = The elapsed time between midpoint of sample collection and time 
of counting.  

Note: The above LLD formula accounts for differing background and 
sample count times. The IP3 Radiological Environmental 
Monitoring Program, REMP, uses an LLD formula that assumes equal 
background and sample count times, in accordance with 
Radiological Effluent Controls Techic1rl Speificaions. When 
the above- LLD formula is more appropriate for the effluents 
program, it may be used.
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The constants 2.71 and 3.29 and the general LLD equation were derived from 
the following two sources: 

1) Currie, L.A. "Limits for Qualitative Detection of Quantitative 
Determination". (Anal. Chem. 40:586-593, 1968); and, 

2) Mayer, Dauer "Application of Systematic Error Bounds to Detection 
Limits for Practical Counting". (HP Journal 65(1): 89-91, 1993) 

The value of s, used in the calculation of the LLD for a detection system 
shall be based on the actual observed variance of the background counting 
rate or of the counting rate of the blank samples (as appropriate) r~ather 
than on an unverified theoretically predicted variance. In calculating 
the LLD for a radionuclide determined by gamma ray spectrometry, the 
background shall include the typical contributions of other radionuclides 
normally present in the samples. Typical values of E, V, Y, and t shall 
be used in the calculation. The background count rate is calculated from 
the background counts that are determined to be within + one FWHM (Full
Width-at-Half-Maximum) energy band about the energy of the gamma ray peak 
used for the quantitative analysis for that radionuclide.  

It should be recognized that the LLD is defined as an a 1priori (before the 
fact) limit representing the capability of a measurement system and not as 
an a posteriori (after the fact) limit for a particular measurement.  

To handle the a posteriori problem, a decision level must be defined. The 
remainder of Appendix B discusses the use of the Critical Level concept.  
Following an experimental bbservation, one must decide whether or not a 
real signal was, in fact, detected. This type of binary qualitative 
decision is subject to two kinds of error: deciding that the radioactive 
material is present when it is not (sa: Type I error), and the converse, 
failing to decide that it is present when it is (h: Type II error) . The 
maximum acceptable Type I error (A), together with the standard deviation, 
Sne,1 of the net signal when the net signal equals zero, establish the 
Critical Level, L", upon which decisions may be based.  

Operationally, an observed signal, S, must exceed L, to yield the decision, 

detected.  

L, = kb(l+Tb/Ts)
0

.
5 

Where: 

ka is related to the standardized normal distribution and corresponds 
to a probability level of 1-a. For instance, selection of a = 0.01 
corresponds to a 99% confidence level that activity is present. When 
determining the Lc for different measurement processes, it is 
allowable to set a at less than or equal to 0. 05 as long as the 
following condition is met: 

To set a for Lc determination at less than 0. 05, the equation for the 
LLD (which places a less than or equal to 0.05) should be employed to 
verify that the calculated LLD is less than or equal to the LLDs 
specified in the IP-3 RECS REPS. This calculation, if necessary, 
will be performed on a case by case basis.
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SOLID RADIOACTIVE WASTE PROCESS CONTROL PROGRAM 

1.0 PURPOSE 

The purpose of this document is to provide instructional 
guidance and a description of the solid radioactive waste 
Process Control Program (PCP) at the Indian Point No. 3 
Nuclear Plant (Plant). The POP describes the methods used 
for processing, classification and packaging low-level.  
radioactive waste into a form acceptable for disposal, in 
accordance with 10 OFR Part 61 and current disposal site 
criteria.  

To ensure the safe operation of the solid radwaste system, 
the solid radwaste system will be used in accordance with 
this Process Control Program to process wet radioactive 
wastes to meet shipping and burial ground requirements.  

This document addresses the process control program in the 
context of disposal criteria, and includes those of the 
Barnwell, South Carolina Low Level Radioactive Waste (LLRW) 
disposal facility. Currently, the New York State generators 
of LLRW do not have access to that facility.  

This document shall be reviewed for applicability prior to 
the next LLRW disposal shipment.  

2.0 SCOPE 

This document describes current and planned practices for 
sampling, classification, processing and packaging of 
radioactive waste to current regulations and burial site 
criteria regardless of whether or not we are storing on 
site. This document does not address irradiated hardware 
which will be managed on a case-by-case basis under the 
direction of the waste Management General Supervisor.  

Page 1 of 24
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2.2.3 The types of radioactive material sent to 
intermediate processors could include, but is 
not limited to, the following: 

* DAW 

0 Steam Generator Blowdown Resin 

* Steam Generator Blowdown Filters 

* Contaminated Oil 

* Contaminated Soil 

* Filter media 

2.3 Disposition of Radioactive Material Sent 
Directly to a Disposal Site 

This document addresses both the 10CFR Part 61.55 and 
Part 61.56 requirements for the waste streams listed in 
Section 2.1.  

.3.0 REFERENCES 

3.1 Federal Regrulat-ions 

3.1.1 Code of Federal*Regulations, Title 10, 
Part 20.  

3.1.2 Code of Federal Regulations, Title 10, 
Part 61.  

3.2 Plant Procedures 

3.2.1 Quality Assurance Procedure Manual 
Section 18.1, "Qua lity Assurance Audit 
Program".  

3.2.2 Quality Assurance Instructions, 
QAI 1.3, "Process Control Program (PCP), Tech 
Spec B QA Surveillance Plan".  

3.2.3 AP-3 1IP3 procedure Preparation, Review & 
Approval".  

3.2.4 RE ADM 1: 4, "RES Department Commitment 
Tracing ystcm"u.  
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3.2.22 RE-RWM-12-40, "Use of the Westinghouse DOT 
2R/2OWC Cask".  

3.2.23 RE-RWM-12-42, "Operation of the Waste 
Compactor for Drums".  

3.2.24 RE-RWM-12-46, "Sorting table use".  

3.2.25 RE-RWM-12-44, "Use of the Underwater Filter 
System".  

3.2.26 RE-RWM-12-45, "Use of the TRASHP Computer 
Code".  

3.2.27 RE-RWM-12-47, "Installation and maintenance 
of Pall Filter Co. Nuclear Plant Filters".  

3.2.28 RE-RWM-12-48, "Spent Resin Transfer Using the 
NuPac Resin Drying System".  

3.2.29 RE-TRA-15-13,' "Radwaste Utility Operator 
Qualification Program".  

3.2.30 RE; T. 15 315, "nirRadwaste Utility 
eperater Qualif ieatien Pregram".  

3.2.31 RE-RWM-12-28, "Interim Radwaste Storage 
Facility (IRWSF)" 

3.3 Disposal Site Requirements 

3.3.1 Barnwell Waste Management Facility site 
disposal criteria.  

3.3.2 Barnwell, (South Carolina) disposal site 
license.  

3.3.3 Riehiand (Washingten) dispesal site lieenio.  

3.4 NRC Information Notices 

3.4.1 NRC Information and Enforcement Bulletin 
79-19: Packaging of Low-Level Radioactive 
Waste for Transport and Burial 

3.4.2 NRC Information Notice 80-24: Low-Level 
Radioactive Waste Burial Criteria
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3.4.15 NRC Information Notice 89-27: Limitations on 
the Use of Waste Forms and High Integrity 
Containers for the Disposal of Low-Level 
Radioactive Waste 

3.4.16 NRC Information Notice 92-62: Emergency 
Response Information Requirements for 
Radioactive Material Shipments 

3.4.17 NRC Information Notice 92-72: Employee 
Training and Shipper Registration 
Requirements for Transporting Radioactive 
Materials 

3.5 Vendor Documents 

NOTE 

The operational aspects of vendor procedures are incorporated 
into site-specific procedures for each particular process listed 
in Section 3.2 of this document.  

B. 5.14 Paeific Nuelear Systems, Inc. Q.A. Manual, 
latest revisiefnr.  

3.5.2 Nuclear Packaging, Inc., Dewatering System 
Topical Report No. TP-02-NP-.1A, Rev. 0.  

3.5.3 Chem-Nuclear Systems, Inc. Q.A. Program 
Document No. QA-AD-Q0l, latest revision.  

3.5.4 Chem-Nuclear Systems, Inc. Dewatering Control 
Process Containers Topical Report No. DW
11118- 01-NP-A.  

3.5.5 Scientific Ecology Group, Inc. Q.A. Program 
No. SEG/QA-l00, latest revision.  

3.5.6 Westinghouse -Hittman Nuclear, Inc. Mobil In
Container Dewatering and Solidification 
System Topical Report #STD-R-05-OllNP-A.  

3.5.7 TFC Nuclear Associates, Inc. Q.A. Manual.
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3.5.8 TFC Nuclear Associates, Inc. Dewatering Test 
Report of NUHIC-120D (BR) Bead Resin, 1984.  

3.5.9 TEC Nuclear Associates Topical Report for 
High Integrity Containers No. TFC-TV-84.  

3.5.10 "1RADMAN - A Computer Code", Main Topical 
Report.  

3.5.11 NRC Acceptance Letter: RADMAN Topical 
Report, July 25, 1983.  

4.0 RESPONSIBILITIES 

The Waste Management General Supervisor has the overall 
responsibility for implementing the PCP. The Waste 
Management Processing and Transportation Supervisor is 
tasked with the day-to-day responsibilities for the 
following: 

a) Implementing the requirements of this document.  

b) Ensuring that radioactive waste is characterized and 
classified in accordance with 10CFR Part 61.55 and Part 
61.56.  

c) Ensuring that radioactive waste is characterized and 
classified in accordance with volume reduction facility 
and disposal site licenses and other requirements.  

d) Designating other approved procedures (if required) to 
be implemented in the packaging of any specific batch 
of waste.  

e) Providing a designated regulatory point of contact 
between the Plant and the NRC, or volume reduction 
facility or disposal site.  

f) Maintaining records of on-site and off-site waste 
stream sample analysis and Plant evaluations.  

g) Suspending shipments of defectively processed or 
defectively packaged solid radioactive wastes from the 
site when the provisions of this process control 
program are not satisfied.
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5.1.20 Solidification - Shall be the conversion of 
wet wastes into a form that meets shipping 
and burial ground requirements.  

5.1.21 Special Radionuclides - The RADMAN computer 
code term for radionuclides listed in 
Appendix F to 1OCFR2O.  

5.1.22 Stability - As used in this document, 
"stability" means structural stability.  
Stability requires that the waste form 
maintain its structural integrity under the 
expected disposal conditions.  

5.1.23 Training - A systematic program that ensures 
a person has knowledge of hazardous materials 
and hazardous materials regulations.  

5.1.24 Type A Package - Is the packaging together 
with its radioactive contents limited to A, 
or A2 as appropriate that meets the 
requirements of 49CFR Part 173.410 and Part 
173.412, and is designed to retain the 
integrity of containment and shielding under 
normal conditions of transport as 
demonstrated by the tests set forth in 49CFR 
Part 173.465 or Part 173.466 as appropriate.  

5.1.25 Type B Package - Is the packaging together 
with its radioactive contents that is 
designed to retain the integrity of 
containment and shielding when subjected to 
the normal conditions of transport and 
hypothetical accident test conditions set 
forth in 10CFR Part 71.  

5.1.26 Waste Container - A vessel of any shape, 
size, and composition used to contain the 
final processed waste.  

5.1.27 Waste Form - Waste in a waste container 
acceptable for disposal at a licensed 
disposal facility.  

5.1.28 Waste Stream - A Plant specific and constant 
source of waste with a distinct radionuclide 
content and distribution.  

5.1.29 Waste Type -A single packaging configuration 
and waste form tied to a specific waste 
stream.
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7.0 PRECAUTIONS /LIMITATIONS 

7.1 Precautions 

a) Radioactive materials shall be handled in 
accordance with applicable radiation protection 
procedures.  

b) All radioactive waste must be processed or 
packaged to meet the minimum requirements listed 
in 10CFR Part 61.56 (1) through (8).  

7.2 Limitations 

a) Only qualified personnel will characterize or 
package radioactive waste or radioactive 
materials.  

b) All Plant personnel that have any involvement with 
radioactive waste management computer software 
shall be *familiar with its functions, operation 
and maintenance.  

c) With the provisions of this Process Control 
Program not satisfied, suspend shipments of 
defectively-processed or defectively packaged 
solid radioactive wastes from the site.  

8.0 SPECIAL TOOLS AND EQUIPMENT 

8.1 Frequency of Use and Descriptions 

Required tools and equipment will vary depending on the 
specific process and waste container that is used. The 
various tools and equipment which may be required are 
detailed in the vendor procedures'listed in the Section 
3.0 of this document.
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9.0 PROCEDURE 

9.1 Waste Management Practices 

9.1.1 Solidification/encapsulation methods include 
the following: 

a) Present and planned practice is NOT to 
solidify or encapsulate any waste streams.  

b) All liquid waste is dewatered to less than 1 
percent by volume prior to shipment.  

C) If solidification is required in the future, 
then at least one representative test 
specimen from at least every tenth batch of 
each type of wet radioactive waste will be 
chocked to verify solidification. If any 
specimen fails to verify solidification, the 
solidification of the batch under test shall 
be suspended until such time as additional 
test specimens can be obtained, alternative 
solidification parameters can be determined, 
and a subsequent test verifies 
solidification. If the initial test specimen 
from a batch of waste fails to verify 
solidification, then provide for the 
collection and testi *ng of representative test 
specimens from each consecutive batch of the 
same type of wet waste until at least 3 
consecutive initial test specimens 
demonstrates solidification. The process 
shall be modified as required to assure 
solidification of subsequent batches of 
water.  

9.1.2 Operation and maintenance of dewatering sys
tems and equipment include the following: 

a) Present and planned practice is to utilize 
Plant personnel, supplemented by contracted 
vendor personnel, on a demand basis to 
operate and maintain dewatering systems and 
equipment using Plant procedures.  

b) All disposal liners are manufactured by and 
purchased from QA approved vendors.,
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NOTE 

The South Carolina*DHEC and CNSI recognize that filters and 
irradiated hardware will NOT ro utinely meet the 85 percent 
condition. Provided that containers of these wastes types are 
packaged to the fullest extent practicable, no written 
justification is required.  

Only personnel designated in writing as official 
representatives of the New York Power Authority can 
sign the Barnwell Waste Management Facility, 
Radioactive Shipment Manifest Form certification 
statements (blocks 18 and 19 on the manifest cover 
sheet).  

9.7 Waste Packagingi 

9.7.1 Waste in it's final form will' be packaged in 
accordance with Title 10 and Title 49 of the Code 
of federal regulations and in accordance with 

* current burial site criteria as detailed in plant 
W procedures.  

9.8 Reporting 

9.8.1 Releases 
In accordance with Technical Specification 
Appendix B 4.3.2.1 and the REC section 5.1, ensure 
that the Annual Radioactive Effluent Release 
Report includes a sumimary of the quantities of 
solid radioactive waste released from the unit.  

9.8.2 Major Changes to the Process Control Program 
Licensee initiated major changes to the 
radioactive waste systems shall be reported to the 
Commission in the Annual Radioactive Effluent 
Release Report for the year in which the change 
evaluation was received by the PORC. The 
discussion of each change shall contain those 
items noted in the REC section 5.1.  
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The pages of this Technical Specification amendment are to be inserted following the 
instructions below. The TAB notation indicates which section the page affects.  

TAB REMOVE PAGES INSERT PAGES 

Appendix A, 1.0 Definitions 1-6 1-6, 1-7 

Appendix A, 6.5 Review 6-13 6-13 
and Audit 

Appendix A, 6.9 Reports 6-14, 6-15, 6-16, 6-18, 6-19, 6-14, 6-14 (a), 6-14 (b), 
6-20, 6-21, 6-22 6-14 (c), 6-15, 6-16, 6-18, 

6-19, 6-20, 6-21, 6-22 

Appendix B, Part 11 - Section 1.0 - Definitions, Section 1/2.0 - Limiting 
Radiological Section 2.0 - Limiting Conditions for Operation and 

Conditions, Surveillance Requirements; 
Section 3.0 - Surveillance, 1/2-1, 1/2-2, 1/2-3, 1/2-4, 
Section 4.0 Bases, 1/2-5, 1/2-6 
Section 5.0 - Administrative Section 3.0 - Bases 
Controls 3-1 
in their entirety Section 4.0 - Administrative 

Controls 
____ ___ ___ ___ ___ ___ ____ ___ ___ ___ ___ ___ 4-1, 4-2, 4-3, 4-4, 4-5, 4-6
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List of Commitments

Number Commitment Due 

IPN-98-018-O1 Procedures will be updated 90 Days after receiving 
to reflect change in Technical Specification 
Technical Specifications. Change


