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Reference 1: NUREG-1433, "Standard Technical Specifications, General Electric 
Plants, BWR/4," Revision 1.  

Reference 2: NRC Generic Letter 89-01, "Implementation of Programmatic 
Controls for Radiological Effluent TS 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." 

Reference 3: NRC Generic Letter 89-01, Supplement 1, "Offsite Dose 
Calculation Manual Guidance: Standard Radiological Effluent 
Controls for Boiling Water Reactors," NUREG-1 302, dated April 1, 
1991.  

Attached is a request for change to the Technical Specifications (TS), Appendix A of 
the Operating Licenses, for the Monticello Nuclear Generating Plant. This request is 
submitted in accordance with the provisions of 10 CFR Part 50, Section 50.90. The 
requested amendment will revise the Monticello Radiological Effluent TS and other 
Sections relating to radiological controls to conform to NUREG-1433 (Reference 1) and 
NRC Generic Letter 89-01 (Reference 2).  

Exhibit A contains a description of the proposed changes, the reasons for requesting 
the changes, and the supporting safety evaluation and significant hazards 
determination. Exhibit B contains current Monticello Technical Specification pages 
marked up to show the proposed changes. Exhibit C contains the revised Monticello 
Technical Specification pages. Exhibit D is a summary table of the proposed changes, 
showing the action taken for each affected specification.  

Generic Letter 89-01 stipulates, "A complete and legible copy of the revised ODCM 
should be forwarded with the amendment request for NRC use as a reference." 
Information relocated from the Monticello TS to the ODCM was formatted considering
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the guidance of Reference 3. The Monticello ODCM is provided for information in 
Exhibit E, attached. The revised ODCM will become effective upon approval of the 
proposed license amendment.  

We request an implementation period of 45 days upon issuance of this proposed 
amendment in order to make and implement the associated administrative changes.  

In this submittal, Monticello establishes the following commitments: 

A revision to the Monticello OQAP will be submitted to maintain procedure 
review and approval requirements for the radiation protection plan and 
implementing procedures. The change will also address review requirements for 
health physics procedures not reviewed by the Operations Committee.  

The Monticello Emergency Plan administrative controls will be revised to include 
programmatic requirements for monitoring airborne iodine in essential plant 
areas.  

If you have any questions related to this License Amendment Request please contact 
Doug Neve, Sr. Licensing Engineer, at 763-295-1353.  

To the best of my knowledge, information and belief, the statements made in this 
document are true and correct.  

by B l 
By#ý-1.Day 

PI t Manager 
Monticello Nuclear Generating Plant 

Signed before me on this _50day of Qe ,9•kk O by Byron D. Day, Plant Manager, 
Monticello Nuclear Generating Plant, and being first duly sworn acknowledged that he is 
authorized to execute this document on behalf of Nuclear Management Company.  

Attachments: Exhibit A - Evaluation of Proposed Change to the Monticello Technical 
Specifications 

Exhibit B - Current Monticello Technical Specification Pages Marked Up With 
Proposed Change 

Exhibit C - Revised Monticello Technical Specification Pages 
Exhibit D - Summary Table of Technical Specification Changes 
Exhibit E - Monticello Off-Site Dose Calculation Manual 

c. (next page)

J:\LICENSE\Neve\RETSLAR.doc 11/29/00



USNRC NUCLEAR MANAGEMENT COMPANY, LLC 
[DATE] 
Page 3 

c: Regional Administrator-Ill, NRC 
NRR Project Manager, NRC 
Sr. Resident Inspector, NRC 
Minnesota Department of Commerce 
J Silberg, Esq.
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Exhibit A

License Amendment Request 
Radiological Effluent Technical Specifications Conformance 

To Standard Technical Specifications and Generic Letter 89-01 

Evaluation of Proposed Change to the Monticello Technical Specifications 

Pursuant to 10 CFR Part 50, Section 50.90, Nuclear Management Company (NMC) 
hereby proposes the following change to Appendix A to Facility Operating License DPR
22, "Technical Specifications" for Monticello Nuclear Generating Plant.  

Background 

Nuclear Regulatory Commission (NRC) Generic Letter (GL) 89-01 (Reference 1) 
provides guidance to implement programmatic controls for radiological effluent technical 
specifications (RETS) in the administrative controls section of the TS and relocate the 
procedural details of RETS to the offsite dose calculation manual (ODCM) or the Process 
Control Program (PCP). Reference 1 encouraged licensees to propose changes to their 
TS consistent with the guidance provided. Subsequently, NUREG-1433, "Standard 
Technical Specifications, General Electric Plants, BWR/4," (Reference 2) was issued.  
The standard technical specifications (STS) provide more recent guidance on preferred 
implementation of RETS. This license amendment request proposes changes consistent 
with the recommendations of GL 89-01 (Reference 1) and the guidance contained in the 
STS (Reference 2), as applicable to Monticello. Proposed changes to the STS (i.e., 
Travelers) initiated by the owners group Technical Specification Task Force (TSTF) and 
agreed to by NRC also affect the specific details of RETS. Differences between these 
documents with respect to the proposed amendment are addressed below.  

The proposed changes add new programmatic requirements governing radioactive 
effluents, radiological environmental monitoring, explosive gas monitoring, radioactive 
storage tank limitations and solid radioactive wastes to the Administrative Controls 
Section of the Monticello TS. Existing specifications containing procedural details on 
radioactive wastes and associated reporting requirements are relocated to the ODCM or 
the process control program (PCP) as appropriate. Existing related programs currently 
included in Section 6.5 (Procedures) of the TS have been relocated to Section 6.8 
(Programs).  

Implementation of this license amendment will simplify the Monticello RETS, meet the 
regulatory requirements for radioactive effluents and radiological monitoring, and 
implement a line-item improvement to the Monticello TS consistent with the Reference 2 
STS.



Proposed Changes and Reasons for Changes 

The proposed changes to Monticello Operating License Appendix A, Technical 
Specifications are described below, and the specific wording changes are shown in 
Exhibits B and C. Additionally, Exhibit D is a summary table of the proposed changes, 
showing the action taken for each affected specification. The changes proposed herein 

reflect other changes to Monticello TS as proposed in NSP letter to NRC, dated May 4, 
2000 (and NMC supplements).  

The proposed changes conform with the guidance of NRC GL 89-01 (Reference 1) and 
the STS (Reference 2). Travelers by the TSTF have been considered to the extent that 

they are applicable to Monticello. In general, the outline numbering system of the 
proposed changes has been revised from the STS format to the custom format of the 
Monticello TS.  

1. TABLE OF CONTENTS: Revise to reflect the deletion of Technical Specifications 
3.12, 4.12, 3.16, 4.16, the bases for those specifications, and associated tables and 
figures. Revise the title of Specification 3.8/4.8 from "Radioactive Effluents" to "Main 
Condenser Offgas Activity." Revise the title of Specification 6.8 and add Specification 
6.9.  

Justification: The Table of Contents are revised to reflect the requested relocation of the 
Radiological Effluent Technical Specifications and other proposed changes.  

2. Specification 1.0 "DEFINITIONS" Delete the definitions of Process Control Program, 

Solidification, Offsite Dose Calculation Manual, Source Check, Offgas Treatment 
System, Members Of The Public, Site Boundary, Unrestricted Areas and Reportable 
Event.  

Justification: In conformance with STS, the substance of the definition of Offsite Dose 
Calculation Manual has been relocated to TS Section 6.8. The other definitions listed 
above relating to RETS have been relocated to the ODCM or PCP in accordance with 
NRC GL 89-01 and STS guidance. The terms "venting" and "purging" have been 
retained, since these terms are used elsewhere in Monticello TS. The definition of 
Reportable Event has been relocated to a site administrative work instruction.  

3. Specification 3.8/4.8 "Radioactive Effluents" Revise title to "Main Condenser Offgas," 

delete all of Specification 3.8 except 3.8.B.5, 4.8.B.5 and the associated 
instrumentation in Tables 3.8.2 and 4.8.2; revise the Applicability and Objective to 

apply to main condenser offgas only. Renumber Specification 3.8 accordingly. Two 

typographical errors are also corrected ("stream" to "steam" and "the" to "The").  

Justification: In conformance with the guidance of STS the contents of Specification 
3.8/4.8 have been relocated to the ODCM or PCP as appropriate with additional 
programmatic controls delineated in the Administrative Controls Section of the Technical 
Specifications, Specifications 6.8.  

Generic Letter 89-01 defined some requirements which should be retained as 
requirements in the existing plant Technical Specifications: (1) the figures defining the 

boundary for effluents; (2) existing plant Technical Specifications for explosive gas
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monitoring instrumentation; and (3) limitations on the quantity of radioactivity in liquid and 
gaseous holdup or storage tanks.  

These items have all been addressed in accordance with the more recent guidance 
provided by the STS. The figures defining the boundary for effluents have been 
relocated to the Offsite Dose Calculation Manual. Explosive gas monitoring 
requirements and limitations on the quantity of radioactivity in liquid and gaseous holdup 
or storage tanks have been relocated as programmatic controls for a new licensee 
controlled program, Specification 6.8.1, "Explosive Gas and Storage Tank Radioactivity 
Monitoring Program" (addressed below). Explosive gas monitoring instrumentation was 
specifically identified in NRC GL 95-10 (Reference 3) as a candidate for relocation to 
licensee controlled programs. The specific plant requirements have been incorporated 
into the ODCM.  

Requirements for LCOs and surveillances for main condenser offgas activity are retained 
since STS include similar requirements. The offgas activity specifications and the 
associated instrumentation tables are appropriately renumbered to reflect relocation of 
the other requirements to programs and manuals. Changes have been made to 
reference the instrumentation requirements of Tables 3.8.1 and 3.8.2, since the previous 
references in Specifications 3.8.B.1 and 4.8.B.1 have been deleted. The setpoint for the 
condenser offgas radiation monitors will be controlled via the ODCM. No technical 
changes are proposed to the main condenser offgas activity requirements in this license 
amendment request. Two typographical errors are corrected in re-numbered 
specifications 3.8.A.1 and 3.8.A.3; the word "stream" is corrected to "steam" and "the" is 
changed to "The." 

The TS Bases for Specification 3.8/4.8 have been revised, consistent with the changes 
described above. The bases related to RETS have been transferred to the ODCM or 
PCP as appropriate. The bases associated with main condenser off gas activity have 
been retained.  

4. Specification 3.12/4.12, "Sealed Source Contamination Test": Delete Specification 
3.12/4.12 in its entirety.  

Justification: In conformance with the guidance of STS this request for amendment 
proposes to relocate the requirements of this section to a licensee controlled program.  
The bases for this specification have been transferred to the licensee controlled program 
as well. If Monticello were to convert its Technical Specifications to the STS, the 
conversion process would require this section to be relocated to a licensee controlled 
program. The same controls and benefits can be realized through this license 
amendment request by establishing a Monticello program and deleting this section from 
TS. Specification 3.12/4.12 does not meet the criteria of 10 CFR 50.36 for inclusion in 
technical specifications.  

Radioactive material safety, including periodic leak testing of sealed sources, is 
described in Section 12 of the Monticello USAR (Reference 4).  

5. Specification 3.16/4.16 "Radiation Environmental Monitoring Program": Delete 
Specification 3.16/4.16 in its entirety.
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Justification: In conformance with NRC GL 89-01 and STS the contents of Specification 
3.16/4.16 have been relocated to the ODCM. The TS Bases for Specification 3.16/4.16 
have been transferred to the ODCM as appropriate.  

The radiation environmental monitoring activities will continue under the provisions of 
these licensee controlled documents. Also, proposed programmatic controls delineated 
in the Administrative Controls Specification of the TS, Specification 6.8.A, require 
changes to the ODCM to be submitted to the NRC for review, thus maintaining NRC 
input to radiation environmental monitoring activities.  

6. ADMINISTRATIVE CONTROLS, SECTION 6.5, "PLANT OPERATING 
PROCEDURES" 

Revise Specification 6.5.A.7 and add Specification 6.5.A.8 to require procedures for all 
programs required by Specification 6.8 programs. Delete Specification 6.5.B.1.a; 
relocate Specification 6.5.B.1 .b and 6.5.1 .B.c to new Specification 6.9, "High Radiation 
Area," and revise to be consistent with STS considering TSTF-258 (Reference 5); 
relocate Specifications 6.5.B.2 and 6.5.B.4 to Specifications 6.8.B and 6.8.C 
respectively; delete Specification 6.5.B.3; delete Specification 6.5.D, "Process Control 
Program;" relocate Specification 6.5.E, "Offsite Dose Calculation Manual," to 
Specification 6.8.A and revise to be consistent with STS.  

Justification: 

Specifications 6.5.A.7 and 6.5.A.8 

The proposed changes implement procedure requirements consistent with STS and are 
applicable to Monticello. Quality assurance procedures are in place for Monticello 
effluent and environmental monitoring programs. Addition of Specification 6.5.A.8 is 
necessary since the programs relocated and established in Specification 6.8 would not 
otherwise have specific requirements for procedures.  

Specification 6.5.B.1 

Specification 6.5.B.1 .a currently requires establishing and maintaining a radiation 
protection program. This specification is proposed to be deleted. As a matter of law, a 
radiation protection program shall be established as required by 10 CFR 20 regardless of 
whether specific requirements are delineated in the TS. Furthermore, the requirements 
in 10 CFR 20 are sufficiently prescriptive that there is no need for further specification as 
part of the operating license. The procedure review and approval requirements for the 
radiation protection plan are more appropriate as quality assurance requirements rather 
than TS requirements and will be included in an upcoming change to the OQAP.  

Specifications 6.5.B.1 .b and 6.5.B.1 .c and footnote 1 apply to control of high radiation 
areas in the plant. The requested changes in requirements will conform the Monticello 
TS to the STS by establishing Specification 6.9, "High Radiation Area." Proposed 
Specification 6.9 is developed from Traveler TSTF-258 (Reference 5) and allows full use 
of recent advances in radiation protection technology.  

Specification 6.5.B.2
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In conformance with STS, Specification 6.5.B.2 is relocated as program Specification 
6.8.B, "Primary Coolant Sources Outside Containment." No requirements are revised as 
the result of relocation. Reference to the NSP letter which submitted an acceptable 
program is retained. Traveler TSTF-299 (Reference 6) has been incorporated as 
applicable to Monticello to allow a 25% surveillance interval extension to be consistent 
with the TS general surveillance requirements. Monticello Specification 4.0.B is 
referenced as applicable, since it corresponds to STS Surveillance Requirement 3.0.2.  
The refueling outage interval for the surveillance is retained rather than including an 18 
month interval (per TSTF-299), consistent with current Monticello nomenclature.  

Specification 6.5.B.3 

This specification is deleted since the program for measuring airborne iodine in 
essential plant areas will be embodied in the Monticello Emergency Plan 
administrative controls. Changes to the Emergency Plan are controlled under 10 
CFR 50.54(q) and 50.4; therefore, it is unnecessary to maintain this requirement as 
a technical specification. Additionally, deletion of this requirement is consistent with 
STS.  

Specification 6.5.1B.4 

This specification is relocated to Specification 6.8.C as the "Post Accident Sampling 
Program," consistent with STS. No requirements are changed as the result of the 
relocation. Monticello notes that there is an industry initiative to eliminate this 
program as a TS required program. In the event that the initiative is accepted, 
Specification 6.8.C may be proposed to be deleted from the Monticello TS in the 
future.  

Specification 6.5.D 

In conformance with the STS, Revision 1, Specification 6.5.D has been deleted. The 
PCP will continue to be maintained under the existing Monticello program. This 
program ensures compliance with 10 CFR 20, 10 CFR 61 and 10 CFR 71 which 
regulate the processing and packaging of solid radioactive wastes. Since the PCP 
compliance is already mandated by existing regulations, it is acceptable to relocate 
this program to plant procedures under licensee control where it will be available 
onsite for inspection and audit by the NRC.  

Specification 6.5.E 

In conformance with NRC GL 89-01 and the STS, Specification 6.5.E has been 
relocated to program Specification 6.8.A, "Offsite Dose Calculation Manual." 
Specification 6.8.A includes the programmatic controls associated with relocation of 
the RETS Limiting Conditions for Operation and Surveillance Requirements from TS 
to the ODCM. Traveler TSTF-76 (Reference 7) has been incorporated in the 
proposed specification as applicable to Monticello. In Specification 6.8.A.3.b, 
reference is made to the generic title "plant manager." 

Specification 6.5.G 

The requirements for temporary changes to procedures have been revised to reflect 
that Specifications 6.5.B, 6.5.D, and 6.5.E have been relocated. Temporary
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changes to procedures for these specifications will continue to be processed in 
accordance with Specification 6.5.G due to the remaining reference to Specification 
6.5.A, which requires establishing the appropriate procedures for programs. The 
requirement for review of health physics procedures not reviewed by the Operations 
Committee will be included in the change to the OQAP resulting form establishment 
of Specification 6.9, "High Radiation Area." 

7. Specification 6.6, "Operating Records" 

Generic Letter 89-01 also specifies requirements for retention of records associated with 
changes made to the ODCM and PCP; however the more recent guidance of STS, 
Revision 1, does not include specifications for any record retention. Consistent with this 
recent guidance this proposed amendment does not include specifications for retention 
of Offsite dose Calculation Manual and PCP records. This is justified on the basis that 
NSP is committed to ANSI N45.2.9-1974, "Requirements for Collection, Storage and 
Maintenance of Quality Assurance Records for Nuclear Power Plants," (Reference 8) 
and the Monticello OQAP (Reference 9). The Monticello OQAP currently references the 
TS for records retention requirements, which requires records of procedure changes to 
be retained for five years. Reference 8 indicates that design manuals and procedures, 
operating procedures and changes to operating procedures are not considered life of 
plant records. Furthermore, if Monticello were to convert TS Chapter 6 to conform to the 
STS, the section on records retention would likely be removed since record retention 
does not meet the 10 CFR 50.36 criteria for inclusion in TS.  

8. ADMINISTRATIVE CONTROLS, Specification 6.7, Reporting Requirements: 

Revise the occupational exposure and radioactive effluent reporting requirements of 
Specifications 6.7.A.2 and 6.7.A.4 to be consistent with STS; delete the meteorological 
reporting requirement of Specification 6.7.A.5; revise the environmental reporting 
requirements of Specification 6.7.C.1 and 6.7.C.2 to be consistent with STS.  

Justification: 

Specification 6.7.A.2 

This specification and footnote are revised to conform to the guidelines of NRC GL 
89-01 and STS.  

Specification 6.7.A.4 

The proposed specifications for the Radioactive Effluent Release Report conform to 
the guidelines of NRC GL 89-01 except that the report is annual in lieu of 
semiannual consistent with 10 CFR 50.36a. These reporting requirements are more 
general than the current Monticello TS, relocate the specific report requirements to 
the ODCM, and cite the applicable report guidelines in 10 CFR 50.36a and 10 CFR 
Part 50, Appendix I.  

This report specification also conforms to the guidelines of the STS, including 
traveler TSTF-1 52 (Reference 10), with the following exceptions: 

The proposed report submittal date is May 15 each year. This date is proposed to 
coincide with the proposed May 15 submittal date of the Annual Radiological
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Environmental Monitoring Report. May 15 is only two weeks later than the current 
Monticello specification of May 1. Submittal dates significantly earlier in the 
calendar year do not allow sufficient time to analyze all of the data for the report.  

Reference to the PCP has been deleted since the Monticello PCP does not 
contain any guidance applicable to the Radioactive Effluent Report.  

Specification 6.7.A.5 

This specification is deleted, consistent with STS. The meteorological data discussed in 
this specification is only required to be submitted at the request of the NRC. Such a 
request may be made regardless of whether there is a specification.  

Specification 6.7.C.1 

The proposed specifications for the Annual Radiological Environmental Operating Report 
conform to the guidelines of STS for the Annual Radiological Environmental Operating 
Report. These reporting requirements are more general than the current Monticello TS 
and cite the applicable report guidelines in 10 CFR Part 50, Appendix I. The specific 
report requirements are relocated to the ODCM. This proposed report specification 
conforms to the guidelines of the STS, considering traveler TSTF-348 (Reference 11).  
The word "unit" has been replaced with the more general term "site." 

Specification 6.7.C.2 

The environmental special report requirement has been relocated to the ODCM and can 
be deleted from the Monticello TS, consistent with STS.  

9. Specification 6.8, "Programs" 

Section 6.8 was proposed to be added in NSP letter to NRC dated May 4, 2000 (and 
NMC supplements). The changes proposed herein reflect the changes proposed 
previously. In addition to the programs relocated as discussed above, revise the title of 
Specification 6.8 to "Programs and Manuals;" add introductory sentence; add 
Specification 6.8.D, "Radioactive Effluent Controls Program;" add Specification 6.8.1, 
"Explosive Gas and Storage Tank Radioactivity Monitoring Program;" Add Specifications 
6.8.E, 6.8.F, 6.8.G, 6.8.H, and 6.8.J as "reserved." Include the Technical Specification 
Bases Control Program as Specification 6.8.K 

Justification 

The change in title and descriptive matter added conform with the STS.  

Specification 6.8.D 

Specification 6.8.D, "Radiological Effluent Controls Program," is a new Specification 
which conforms with the guidance provided by NRC GL 89-01 and STS. Traveler 
TSTF-258 (Reference 5) is incorporated as applicable to Monticello.  

Substantive departures from STS for this section are as follows: 

6.8.D.5 Replace "31 days" with "monthly" to be consistent with existing Monticello 
Technical Specification requirements.  

Specification 6.8.1
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Specification 6.8.1, "Explosive Gas and Storage Tank Radioactivity Monitoring Program," 

is a new Specification established in conformance with the guidance provided by STS.  
Generic Letter 89-01 defined some specifications for which the existing specification 
requirements should be retained, including requirements for explosive gas mixtures, 
liquid holdup tank contents and gaseous holdup tank contents. However, more recent 
Nuclear Regulatory Commission and industry guidance provided by the STS indicates 
that establishment of an administrative controls program is a more appropriate format for 
these requirements.  

Substantive departures from STS for this section are as follows: 

6.8.1, Introductory Paragraph Reference to methodologies for determining 
gaseous and liquid storage limits have been Replaced with specific limits taken 
from the current Monticello TS which have been previously approved by the NRC.  

6.8.1, last paragraph, Monticello Specifications 4.0.B, 4.0.D, and 4.0.E contain 
requirements comparable to STS SR 3.0.2 and SR 3.0.3.  

Reserved Program Specifications 

Specifications 6.8.E, 6.8.F, 6.8.G, 6.8.H, and 6.8.J are included as "Reserved" to 
preserve the order of STS.  

Specification 6.8.K 

The Technical Specification Bases Control Program was proposed to be added in NSP 
letters to NRC dated May 4, 2000 (and supplements) as Program Specification 6.8.A.  
This amendment request administratively re-indexes the program to Specification 6.8.K 
to preserve the order of STS.  

10. Added and Deleted Pages 

The changes discussed in items 1 through 9 above result in the addition of new pages 
251 through 261 and the deletion of pages 5b, 197 through 198z, 219 through 222, 229h 

through 244a, 246a through 246c, 247a, and 249a through 249b. As a result, pages 
196, 218 and 229g, have been revised to include reference to the next page after the 
deleted pages.  

Following NRC approval, the Monticello Updated Safety Analysis report will be 
appropriately revised to reflect the changes proposed above.  

Safety Evaluation 

The proposed changes to the Monticello TS will implement the recommendations 
contained in NRC GL 89-01 and the guidance provided by the STS as modified by TSTF 
travelers. The proposed changes add new programmatic requirements governing 
radioactive effluents, radiological environmental monitoring, solid radioactive wastes, 
explosive gas monitoring and storage tank radioactivity limitations. Existing TS 
containing procedural details on radioactive effluents, radiological environmental 
monitoring, radioactive source leakage testing, explosive gas monitoring, storage tank 
radioactive content limits, solid radioactive wastes and associated reporting 
requirements are being relocated to the ODCM, PCP or other licensee controlled 
programs as appropriate. In addition, changes are proposed to other portions of the TS

A-8



to accommodate the incorporation of NRC GL 89-01 and the subject relevant portions of 
the STS.  

The level of radiological control will not be reduced by the proposed changes to the TS 
since compliance with applicable regulatory requirements governing the radiation 
protection plan, radioactive effluents, radioactive sources and radiological environmental 
monitoring, including 10 CFR 20, 40 CFR 190, 10 CFR 30, 10 CFR 50.36a, and 10 CFR 
Part 50, Appendix A will continue to be maintained. The proposed changes will allow for 
the relocation of procedural details from the TS to the ODCM, PCP or other new licensee 

controlled programs as appropriate. Accordingly, future changes to these procedural 
details will be controlled by the controls for changes to the programs included in the 
proposed changes to the Administrative Controls Sections of the TS. These procedural 
details have been included in conformance with the recommendations of NRC GL 89-01 
and the guidance of the STS.  

Determination of Significant Hazards Considerations 

Nuclear Management Company (NMC) proposes to revise the Monticello Nuclear Plant 
Technical Specifications (TS), Appendix A to the Operating License, to administratively 
relocate requirements for radiological and environmental controls to TS programs. The 
detailed requirements are proposed to be relocated to station procedures. The proposed 
changes include requirements to evaluate future changes to determine whether NRC 
approval is required. The proposed changes to the Operating License have been 
evaluated to determine whether they constitute a significant hazards consideration as 
required by 10 CFR Part 50, Section 50.91 using the standards provided in Section 
50.92. This analysis is provided below: 

1. The proposed amendment will not involve a significant increase in the probability 

or consequences of an accident previously evaluated.  

The proposed changes do not involve a significant increase in the probability or 
consequences of an accident previously evaluated. The proposed changes are 
administrative in nature and alter only the format and location of programmatic controls 
and procedural details relative to radioactive effluents, radiological environmental 
monitoring, radioactive source leakage testing, solid radioactive wastes, and associated 
reporting requirements. Existing TS containing procedural details on radioactive 
effluents, radiological environmental monitoring, radioactive source leakage testing, 
explosive gas monitoring, storage tank radioactive content limits, solid radioactive wastes 
and associated reporting requirements are being relocated to the ODCM, PCP or other 
new programs as appropriate. Compliance with applicable regulatory requirements will 
continue to be maintained. In addition, the proposed changes do not alter the conditions 
or assumptions in any of the previous accident analyses. Since the previous accident 
analyses remain bounding, the radiological consequences previously evaluated are not 
adversely affected by the proposed changes.  

Therefore, the probability or consequences of an accident previously evaluated are 
not affected by any of the proposed amendments.
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2. The proposed amendment will not create the possibility of a new or different 
kind of accident from any accident previously analyzed.  

The proposed changes do not create the possibility of a new or different kind of 
accident from any accident previously evaluated. The proposed changes do not 
involve any change to the configuration or method of operation of any plant 
equipment. Accordingly, no new failure modes have been defined for any plant 
system or component important to safety nor has any new limiting single failure been 
identified as a result of the proposed changes. Also, there will be no change in types 
or increase in the amounts of any effluents released offsite.  

Therefore, the possibility of a new or different kind of accident from any accident 
previously evaluated would not be created.  

3. The proposed amendment will not involve a significant reduction in the margin of 
safety.  

The proposed changes do not involve a significant reduction in a margin of safety. The 
proposed changes do not involve any actual change in the methodology used in the 
control of radioactive effluents, radioactive sources, solid radioactive wastes, or 
radiological environmental monitoring. These changes are considered administrative in 
nature and provide for the relocation of procedural details outside of the technical 
specifications but add appropriate administrative controls to provide continued assurance 
of compliance to applicable regulatory requirements. These proposed changes also 
comply with the guidance contained in Generic Letter 89-01 and the STS.  

Therefore, it can be concluded a significant reduction in the margin of safety would not 
be involved.  

Based on the evaluation described above, and pursuant to 10 CFR Part 50, Section 
50.91, Nuclear Management Company has determined that operation of the Monticello 
Nuclear Generating Plant in accordance with the proposed license amendment request 
does not involve any significant hazards considerations as defined by Nuclear 
Regulatory Commission regulations in 10 CFR Part 50, Section 50.92.  

Environmental Assessment 

Nuclear Management Company has evaluated the proposed changes and determined 
that: 

1. The changes do not involve a significant hazards consideration, or 

2. The changes do not involve a significant change in the types or significant 
increase in the amounts of any effluents that may be released offsite, or 

3. The changes do not involve a significant increase in individual or cumulative 
occupational radiation exposure.  

Accordingly, the proposed changes meet the eligibility criterion for categorical exclusion 
set forth in 10 CFR Part 51 Section 51.22(c)(9). Therefore, pursuant to 10 CFR Part 51 
Section 51.22(b), an environmental assessment of the proposed changes is not required.
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Exhibit B

License Amendment Request 
Radiological Effluent Technical Specifications Conformance 

To Standard Technical Specifications and Generic Letter 89-01 

Current Monticello Technical Specification Pages Marked Up With Proposed Change 

This exhibit consists of current Technical Specification pages marked up with the 
proposed change. The pages included in this exhibit are as listed below: 

Pages 
iii - vii 

5 
5a 

192 - 198z 
218 - 222 

229g - 229t 
244 - 246b 

249 
Insert for Specification 6.7.A.2 
Insert for Specification 6.7.A.4 

249a 
251 

Insert for Specification 6.7.C.1 (2 pages) 
252 

Markup of STS pages 5.0-7, -8, -9 
Insert for Specification 6.8.D 

Markup of STS pages 5-10, -13, -14 
Insert for Specification 6.8.1 

253 
Markup of TSTF-258 for Specification 6.9 (5 pages)
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Y. Shutdown - The reactor is in a shutdown condition when the reactor mode switch is in the shutdown mode position and no core 

alterations are being performed. In this condition, a reactor scram is initiated and a rod block is inserted directly from the mode 

switch. The scram can be reset after a short time delay.  

1. Hot Shutdown means conditions as above with reactor coolant temperature greater than 212 0 F.  

2. Cold Shutdown means conditions as above with reactor coolant temperature equal to or less than 212 0 F.  

Z. Simulated Automatic Actuation - Simulated automatic actuation means applying a simulated signal to the sensor to actuate the 

circuit in question.  

AA. Transition Boiling - Transition boiling means the boiling regime between nucleate and film boiling, also referred to as partial 

nucleate boiling. Transition boiling is the regime in which both nucleate and film boiling occur intermittently with neither type 

being completely stable.  

AB. Pressure Boundary Leakage - Pressure boundary leakage shall be leakage through a non-isolable fault in the reactor coolant 

system pressure boundary.  

AC. Identified Leakage - Identified leakage shall be: 

1) Reactor coolant leakage into drywell collection systems, such as pump seal or valve packing leaks, that is captured and 

conducted to a sump or collecting tank, or 

2) Reactor coolant leakage into the drywell atmosphere from sources which are specifically located and known not to be 

Pressure Boundary Leakage or which do not significantly impair the methods used to detect reactor coolant leakage.  

AD. Unidentified Leahaqe - Unidentified leakage shall be all reactor coolant leakage which is not Identified Leakage.  

AE. Process Control Program CPI - The PCP is the manual containing the current formula, sampling, analysis, test and 

determinations to be made t sure that the processing and packaging of solid radioactive wastes based monstrated 

processing of actual or simulate solid wastes will be accomplished in such a way as to ass pliance with 10 CFR 20, 

10 CFR 71, and Federal and State regu ns and other requirements governing the of radioactive wastes.  

AF. Solidification - Solidification is the conversion of w dioactive was a form that meets shipping and burial ground 
requirements.  

AG. Offsite Dose Calculation Manual ODCM - DCM is the manu taing the methodology and parameters to be used in 

the calculation of offsite doses radioactive liquid and gaseous efflue he calculation of liquid and gaseous effluent 

monitoring instrum alarm and/or trip setpoints, and in the conduct of environ I radiological environmental 

monitoring.  

1.0 5 12/17/82 
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-- s when the channel sensor is exposed to 

Sradioactive source, 

Al. Buging - Purging is the controlled process of discharging air or gas from a confinement to maintain temperature pressure, 

humidity, concentration, or other operating condition, in such a manner that replacement air or gas is required to purify the 

confinement.  

AJ. Venting - Venting is the controlled process of discharging air or gas from a confinement to maintain temperature, pressure, 

humidity, concentration, or other operating condition, in such a manner that replacement air or gas is not provided or required.  

AK. Dose Equivalent I-131 - Dose Equivalent 1-131 is the concentration of 1-131 (microcuries/gram) which alone would produce the 

same thyroid dose as the quantity and isotopic mixture of I-131, 1-132, 1-133, 1-134 and 1-135 actually present. The thyroid dose 

conversion factors used for this calculation shall be those listed in Table III of TID-1 4844, "Calculation of Distance Factors for 

Power and Test Reactor Sites" or in NRC Regulatory Guide 1.109, Rev 1, October, 1977.  

AL. Offgaa-Treatment System -The Offgas Treatment System is the system designed and installed to reduce radioactive gaseous 

effluents by collecting prima olant system offgases from the primary system and providing for delay or holdup for the 

purpose of reducing the total radi tivity prior to release to the environment.  

AM. Members of the Public - Means all pers who are not occupationally associate the plant. This category does not include 

employees of the utility, its contractors, or it endors. Also excluded from category are persons who enter the site to 

service equipment or to make deliveries. This egory does includ sons who use portions of the site for recreational, 

occupational, or other purposes not associated with e plant.  

AN. Sitae Buouda - Means a line within which the land i n leased, or otherwise controlled by the licensee. The site boundary 

for liquid releases of radioactive material is def' in Figure . .. The site boundary for gaseous releases of radioactive 

material is defined in Figure 3.8.2.  

AO. Unrestricted reas - Means an a at or beyond the site boundary to ich access is not controlled by the licensee for 

purposes of protection ofn iduals from exposure to radiation and radioac materials or any area within the site boundary 

used for residential ers or industrial, commercial, institutional and/or recrea al purposes.  

AP. b - A Reportable Event shall be any plant occurrence or event which must be reported, per 10 CFR 50.73, 

• .... rl• '•rit~ rnotstothe Commisso.-" 

5a 7/1/86
1.0 Amendment No. 4-6, 46



Applies at edl iiq to the '""" " n g--' radioactive 

Objetive:s fo t1z plant And the oing 
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3.0 LIMITING CONDITIONS FOR OPERATION 9 4.0 SURVEILLANCE REQUIREMENTS__

"ioactive material in liquid effluent releas 
"m the site shall be continuously moni ed in 

ac dance with Table 3.8.1.  

d. The liquidi luent monitors ing provisions 
for automatic rming, a sted in Table 3.8.1, 
shall be used to li t ncentration of 
radioactive materi r ased at any time from 
the site to the lues give 3.8.A.1 .a.  

etpoints all be determinediQ accordance 
with th methods in the Offsite 0 
Calculation Manual (ODCM).

b. Radioactive liquid wastes shall be sample an 
arryzed according to the sampling and 
analysirogram of Table 4.8.3.  

c. The results of ra acti nalysis shall be used 
in accordance wit ethods of the ODCM 

reested within t its of Speci ation 3.8.A. 1 .a

193 
Amendment No. -1-5, 403.8/4.8

3/18/86

I



3.0 LIMITING CONDITIONS FOR OPERATION • j 4.0 SURVEILLANCE REQUIREMENTS

7 2. D ose " 

a. Cumla ose con ions for the current 

calendar quar .d year from liquid effluents 

shall be rmine cordance with the__ 

"•.....O._ Im ont h ly

194 
Amendment No. 15, 46

I

3.8/4.8
7/1/86

2. ose/ 

a. The dose or dose commitment to a individual 
m radioactive materials in liquid ffluents 

re ased from the site (Figure 3.8 ) shall be 
limit d 

1. Dur g any calendar qua er to <1.5 mrem 
to th total body and to 5 mrem to any 
organ, nd 

2. During an alend year to <3 mrem to 
the total bo an to <10 mrem to any 
organ.  

b. With the calculat d d e from the release of 
radioactive mat rials in quid effluents 
exceeding an of the ab e limits, within 30 
days submit the Commi ion a special report 
which ident .ies the cause(s) or exceeding the 
limit(s) an defines the correc *ye actions taken 
to reduc the releases and the roposed 
correct e action to be taken to a sure the 
subs uent releases will be within he above 
limit his special report shall also d clude (1) 
th results of radiological analyses of e 
dnking water source, and (2) the radio gical 

pact on finished drinking water supplie with 

regard to the requirements of 40 CFR 141, Safe 
Drinking Water Act.



System

The liquid radwaste treatment syster 
used to reduce the radioactive mate 
liquid wastes prior to their dischar 

ojected doses due to the liqui effl 
th 'ite (Figure 3.8.1) when av rage 
mon would exceed 0.06 m M to t 
body o 0.2 mrem to any ogan.

without
/Naste being discharge 
xcess of the limit in (a) 
submit to the 
report which includes the

1. IdenXication of the operable equipment 
or.ubsystems and th reason for 
i perability, 

Action(s) to be taken to rest ee equipment 
to operable status, and 

3. Summary description of action(s) t en to 
prevent a recurrence.

;es shall be projected 
in accordance with

195 
Amendment No. 15, 46, 90

I
b.

3.8/4.8
9/7/94



3.0 LIMITING CONDITIONS FOR OPERATION

_iquid Holdup Tanks

a. e quantity of radioactive mater' contained 

i 

c 

qe na da 

t 

ater' 
e at /nhýll 
c 

n eid 
0 

in e ou i tside temporary ýan hall be limited 
to <10 c s, excludin g tri m and dissolved or 
eti nentrained no gases.e 

a t ly us 

s.  

r i i 

b. With the quantit f r ioactive material in any 
outside temp ary tank eý eeding the limit in 
(a) above i mediately s Sp d all additions of 

io 
adioa e material to the tank within 48 

, ' eo'no 

'ne' 
t t t 

I u 
su 'p 'er a" ad(wit rhou reduce the tank contents to n the 

Ili t.

196 
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3.0 LIMITING CONDITIONS FOR OPERATION 4.0 SURVEILLANCE REQUIREMENTS

* Gaseous Effluents 

1. Dose Rate 

a. The dose rate at any time due to dioactive 
aterials released in gaseous e uents from 

th ite (Figure 3.8.2) shall be mited to the 
folio *ng: 

1. For oble gases to <5 0 mrem/year to the 
total dy and <300 mrem/year to the 
skin, an 

2. For 1-131, nd radioactive 
particulates, it alf-lives greater than 
eight days to < 00 mrem/year to any 
organ.  

b. With the dose r e(s) ex eeding the limits in (a) 

above, immedi tely decre se the release rate 
within accept le limits.  

c. Radioactiv material in gaseo effluents 
released f m the site shall be c ntinuously 
monitore in accordance with Ta 3.8.2.  

d. The n le gas effluent monitors havi g 
provi ons for the automatic terminati of 
gas us releases, as listed in Table 3. sha 
be sed to limit offsite dose rates to th lues 
e ablished in Specification 3.8.B.1.a.1.  

S toints shall be determined in accordancet 

the ODCM.

I

3.8/4.8
3/18/96

B. aseous Effluents 

1. ose Rate 

a. rveillance of gaseous efflue monitoring 
ins ments shall be perform as required by 
Table .8.2.  

b. The relea rate of I- 1, tritium and y 
radioactive rticul es with half-lives greater 
than eight day all be determined by 
obtaining repr tative samples and 
performing alyse in accordance with the 
sampling n analysi program specified in 
Table 4 .4. Following ch analysis the dose 
rate e to 1-131, tritium, nd radioactive 
pa culates with half-lives eater than eight 

ys shall be determined to less than the 
limit in Specification 3.8.1B.1.a. i" accordance 

with the ODOM.

I

197 
Amendment No. 1-5, 40

I



3.0 LIMITING CONDITIONS FOR OPERATION 4.0 SURVEILLANCE REQUIREMENTS

Dose from Noble Gases 

The air dose due to noble gases r eased in 
gaseous effluents from the site igure 3.8.2) 
shall be limited to the followin alues: 

1'. During any calendar arter, to <5 mrad for 
mma radiation a <10 mrad for beta

.,endar year, to <10 mrad for
gamma ra ation and <20 mrad for beta 
radiati .• 

b. With the alculated ai ose from radio-active 
noble ases in gaseous ffluent exceeding any 
o ft above limits, within 0 days submit to the 
C, mission a special repor which identifies 
t e cause(s) for exceeding th limits(s) and 

efines the corrective actions ta n to reduce 
the releases and the proposed co ective 
actions to be taken to assure the su sequent 
releases will be within the above limit

I

2. e from Noble ases 

a. Cumula dose c ibutions for the current 
calendar qua and year from noble gases in 
gaseous uents I be determined in 
acco ance with the OD monthly.

198 
Amendment No. 15, 46, 90

I

3.8/4.8 9/7/94
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3.0 LIMITING CONDITIONS FOR OPERATION 14.0 SURVEILLANCE REQUIREMENTS

3. "ose from 1-131, tritium, and radioactive particulates 
wit aif-lives greater than eight day 

a. Cumula' dose contr *ions for the current 
calendar qua year from 1-131, tritium, 
and r••aa p*ulates with half-lives 

greater t hn eight day gaseous effluents shan e detemned in accnce with the 

CM monthly.

198a 
Amendment No. 4-5, 46

7/1/86

I

3.8/4.8

Dose from 1-131, tritium, and radioactive particulates 
"with half-lives greater than eight days. / 

a. The dose to any organ of an individual e to 
I331, tritium, and radioactive particul es with 

ha lives greater than eight days re ased from 
the si (Figure 3.8.2) in gaseous luent shall 
be limit to the following: 

1. During calendar q rter to <7.5 mrem, 

2. During any cal ar year to <15 mrem.  

b. With the calcul d dos from the release of 
1-131, tritium, nd radioac *e particulates with 
half-lives gr ater than eight ys exceeding an 
of the ab e limits, within 30 s submit to the 

Commi ion a special report wh h identifies 
the c se(s) for exceeding the limi s) and 
def es the corrective actions taken reduce 
t releases and the proposed correcti 

ctions to be taken to assure the subseq nt 
releases will be within the above limits.

J



3.0 LIMITING CONDITIONS FOR OPERATION 4.0 SURVEILLANCE REQUIREMENTS

4. ffgas Treatment 

a. Fol• each isotopic a i of a sample of 

gases fro le ste .• air ejector required by 

4.8.B.5, veri e maximum storage tank 

activi specifie t.8.B.4.e cannot be 
ex ed using the meth inte ODCM.

198b 12/20/90 
Amendment No. 1-5, 40, 46, 763.8/4.8

! - i

4. Off gas Treatment System 

The off gas treatment system shall b n 
operation whenever the main cond nser air 
jector system is in operation. C mponents of 

t system shall be operated t provide the 
ma ium holdup time obtai ble except during 
perio of equipment mai enance.  

b. With gaseo waste ing discharged for more 
than 7 days w a oldup time of less than 50 
hours, within 30 ys submit to the Commission 
a special repor h includes the following 
information: 

1. Ide fication of equip ent or sub-systems 
n functional and the r son.  

2. Action(s) taken to restore eq lment to 
functional status.  

3. Summary description of action(s) ta n to 
prevent a recurrence.



compressed storage subsystem sh I be limited 

5<2% by volume. With the conc tration of 

h rogen >2% by volume, but o4 by volume, 

rest the concentration of h rogen to <2% 
by volu e within 48 hours suspend 

operation the compres d storage

I 

|
by volume,

The qntity of radioactivity afftl 12 hours 
hold, contained in each gas sto0ge tank shall 

be limited to <22,000 curies of nobl• gases 

(considered as dose equivalent Xe-133).

198c Amendment No. 1-5, 48

shall be operable as 
and set to automatically 
wors at <4% hydrogen

d.

e.

3.8/4.8
12/1/86



3.0 LIMITING CONDITIONS FOR OPERATION4.SUELANERQIMNT

3.8/4.8

-4 -. 'r-Main Condenser Offgas Activity 

/ - The gross gamma radioactivity of noble gases from 
the main condenser air ejector shall be determined 
to be within the limit specified in at the 
following times by performing an isotop' analysis of 
a representative sample of gases: (. ./ 

I,.4 Once every month.  

-..Z' Within 24 hours following an increase in the 
continuous monitor reading of 50% after 
factoring out increases due to power level.

Z0" .'."Main Condenser Offgas Activity 

ao- The gross gamminradio ivity release rate 
measured at the, jet air ejector shall be 
limited to <2.6 x 105 uci/sec following a 
30-minute decay~i• 

00 . When the limit i above is exceeded, restore 
the gross gamma radioactivity release rate to 
within the limit within 72 hours or be in at least 
hot shutdown within the next 12 hours.  

3 *. ,te activity of radioactive material in gaseous 
form removed from the main condenser shall be 

continuously monitored by the steam jet air I 
ejector monitors in accordance with Table 3.8..2•" 

'f ./ The steam jet air ejector monitors shall be set 
to automatically terminate offgas flow within 30 
minutes at the limit established in Specification 

beSvia ta heie 2inc nb opth usini ab. Ecep o nringg eain follow ing startupan 
an deieri ror shutdownsal bevac h 

Stnb Reacto Buligpenum and ent.-

198d 
Amendment No. 45, 40, 90

9/7/94

4'-

I

. Containment Venting and Purging 

a. Except for inerting operations following startup 
and deinerting prio o shutdown, the 
containment shall be1 etermined to aligned 
for venting or purging t ough ,h Standby Gas 
Treatment System within ours prior to start 
of and at least once 12 ours during 

venting or purgi of the con inment above 

cold shutd 

b. Prior to containment purging, the sampling and 
analysis requirements of Table 4.8.4 shall be 
met.  

2In ~ A *~'a

A~ ~ -.. -~-.d6~, dk4 , sr ./

4.0 SURVEILLANCE REQUIREMENTS



4.0 SURVEILLANCE REQUIREMENTS
3.0 LIMITING CONDITIONS FOR OPERAT

3.8/4.8

!C.-od Radioactive Waste ' 
1. "li Radwaste System _, 

a. Aolid radwaste system •fall be Operable and! 

use as applicable, in ccordance with a 
Proce Control Pro am for solidification and 
packagin of radi ctive wastes to ensure 
meeting the irements of 10 CFR Part 20 
and of 10 C rt 71 prior to shipment of 
radioactiv astes om the site.  

b. With e packaging requi ments of 10 CFR 
Par 0or10CFRPart 71 ntsatisfied, 
sus end shipments of defectiv packaged 
solid radioactive wastes from the *"e.

198e 
Amendment No. 15

12/17/82

C. olid Radioactive Waste m 

1. Solid Radioactive System 

a. The Process Control Program (P s hall be 
sed to verify the Solidification f at least one 

presentative test specimen f m at least 
ry tenth batch of each ty of wet 

adi active waste (e.g. filter ludges, spent 
resin and chemical solut ns).  

b. If any te specimen fai to verify Solidification, 
the Solidi ation of th batch under test shall 
be suspen d until ch time as additional test 
specimens c be btained, alternative 
Solidification p r eters can be determined in 
accordance wit he PCP, and a subsequent 
test verifies SSo di cation. Solidification of the 
batch may th n be esumed using the 
alternative lidifica i n parameters determined 
by the PC 

c. If the ini al test specime from a batch of waste 
fails to erify Solidification, he PCP shall 
provi for the collection an testing of 
representative test specimen from each 
co recutive batch of the same pe of wet 
wate until at least three consec tive initial test 
sp cimens demonstrate Solidifica on. The 

PCP shall be modified as required, s provided 
for in Section 6 of the Technical Specifications.



4.0 SURVEILLANCE REQUIREMENTS
3.0 LIMITING CONDITIONS FOR OPERATION

ose from All Uranium Fuel Cycle Sources 

. The dose or dose commitment to anY ember of 
the general public from all uranium el cycle 
"ources is limited to <25 mrem to e total body or 

a organ (except for the thyroi , which is limited to 
<75 rem) over a period of 1 onsecutive months.  

2. With the c Iculated dose fr m the release of 

radioactive terials in li uid or gaseous effluents 
exceeding twic the lin s of Specifications 
3.8.A.2.a.1, 3.8, 3.8.B.2.a.1, 3.8.B.2.a.2, 
3.8.B.3.a.1, or .8. a.2, prepare and submit 
within 30 days a eci report to the Commission 
which defines c rrective ctions and calculates the 

highest radia n exposure any member of the 
general pub c from all uraniu fuel cycle sources 
(including I effluent pathways d direct radiation).  
Unless t s report shows that exp ures are less 
than th 40 CER Part 190 standard, ither apply to 

the C mmission for a variance to conti e releases 
whic exceed the 40 CFR Part 190 stan d or 

red subsequent releases to permit the s andard 
to be met.

1.Cumu 'd~eose contr i•o~ns from all liquid and 
gaseous efflu all be determined in .  
accordance yli Spec l tions 4.8.A.2.a, 4.8.132.a, 
and 4.8 . a and in accor l&ce with the ODCIV.

198f 
Amendment No. 1-5, 46

I

3.8/4.8
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Figure 3.8.1 Monticello Nuclear Generating Plant Site Boundary for Liquid Effluents 

3.8/4.8 198g 12/17/82 
Amendment No. 15



Figure 3.8.2 Monticello Nuclear Generating Plant Site Boundary for Gaseous Effluents 

3.8/4.8 198h 12/17/82 
Amendment No. 15



TABLE 3.8.1 - RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION 
(Page 1 of 2)

3.8/3.8 198i 
Amendment No. 15, 40, 90

Minimum 
Channels 

Instrument 0 erable Applicability Action if Minimum Cha Is not operable 

Liquid Radwaste Effluent Line Gross 1 During Release of Liquid radwaste releases m continue for up to 14 days 

Radioactivity Monitor Liquid Radwaste provided that prior to init ing a release: 
a. At least two inde ndent samples are analyzed in 

accordance Specification 4.8.A.l.b.  
b. At least t technically qualified members of the 

F• eendently verify the release rate 
c lations and discharge line valving; 

Ot rwise, suspend release of radioactive effluents via 
Sthis pathway.  

Liquid Radwaste Effluent Line Flow 1 During Ivlease o Liquid radwaste releases via this pathway may continue 
Instrument Liquid Ra for up to 30 days provided the flow rate is estimated at 

least once every four hours during actual releases.  
Pump curves may be used to estimate flow.  

Discharge Canal Flow Measurement: Duri Release o Effluent releases via this pathway may continue for up to 

- Open Cycle Mode 1 Li,,r id Radwaste 0 days provided the flow rate is estimated at least once 

- Closed/Helper Cycle Mode 1 ery four hours during actual releases. Pump curves 
ma be used to estimate flow.  

Discharge Canal Gross Radioactivity At all times Efflue releases may continue for up to 30 days pro
Monitor* •vided thl at least once every 8 hours a grab sample 

shall be c ected and analyzed for gross beta at an LLD 
of 10-7 [LCi/m or gamma isotopic for principle gamma 
emitters at an L of 5.0 X 10-7 [tCi/ml.  

Service Water Discharge Pipe ,-,-oss 1 At all times Service water disc" arge may continue for up to 30 days 
Radioactivity Monitor* provided that at leasnce every 8 hours a grab sample 

shall be collected and x alyzed for gross beta at an LLD 
of 10-7 lCi/ml or gamma i otopic for principle gamma 
emitters at an LLD of 5.0 X - [Ci/ml.  

* - Indicates rnitor provided with automatic alarm

9/7/94
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3.8/4.8 198j 9/7/94 
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TABLE 3.8..2- R ,a .: T ... INSTRUMENTATION 
(Page9• i o;"2)

Minimum 
Channels 

Instrument Operable Applicability Action if Minimum Channels not Operable

Main Condenser Air Ejector Noble 
Gas Activity Monitor 

ain Condenser Offgas Treatment 
ystem Hydro Monitors 

lant Stack 
Wide Range Noble Ga ctivity 
Monitors* 

Iodine Sampler Cartridge

Particulate Sampler Filter 

Stack Flow Moni 

LSample Flow Instrument

2

2 

1 

1 

1 

1

During air ejector 
operation

During air ejector 
operation 

At all times 

At all times 

At a es 

At all times 

At all times

From and after the date that one of the two steam jet air ejec
tor off-gas radiation monitors is made or found to be 
inoperable, continued reactor power operation is permissible 
provided the inoperable radiation monitor instrument channel 
is tripped. Upon loss of both steam jet air ejector off-gas radi
ation monitors, be in Hot Standby within six hours.

Operation may continue for up to 14 days with one Operable 
channel per operating recombiner train. With all channels in
operable, be in Hot Standby within six hours.  

Releases via this pathway may continue for 0 days pro
vided grab samples are taken and an d_ at least once ev
ery 8 hours.  

Releases via tth way may continue for up to 30 days pro

vided wi hours samples are continuously collected with 
"ry sampling equipment as required by Table 4.8.4.  

Releases via this pathway may continue for up to 30 days pro-

vided within 8 hours samples are continuously collectea with 
a Jary sampling equipment as required by Table 4.8.4.  

Releases vi e pathway may continue for up to 30 days pro 
vided the flow ra estimated at least once every 4 hours.  

Releases via thee athway continue for up to 30 days pro
wifl-NA +honi t kAtmtda least once every 4 hous

198k 
Amendment No. -15, 40

I

3.8/4.8
3/18/86



Inetrn nrnont

Reactor Building Vent (includes 
Turbine Building & Radwaste Building 
releases) 

Wide Range Noble Gas Activity 
Monitors** 

Iodine Sampler Cartridge 

Particulate Sampler Cartridge 

Duct Flow Monitors 

Sample FI struments 

Notes:

Minimum 
Channels 
Ooherable

1 

1 

1

ADolicabilitv

At all times 

Atal ' est 

A t al 

At all times 

At all times

I __________ L _______________ A

Action if Minimum Channels not Operable

Releases via this pathway ontinue for up to 30 
days provided grab s es are taken and analyzed at 
least once, eve . 8-nours.  
Release the pathway may continue for up to 30 

d rovided within 8 hours samples are continuously 
olected with auxiliary sampling equipment as required 

by Table 4.8.4.  
"ases via the pathway may continue for up to 30 

days ided within 8 hours samples are continuously 

collected *:auxiliary sampling equipment as required 
by Table 4.8.4.  
Releases via this p way may continue for up to 30 
days provided the flow is estimated at least once 
every 4 hours.  
Releases via this pathway ma ontinue for up to 30 

days provided the flow rate is esti ed at least once 
every 4 hours.

#- Indicates number of channels required per operating recombiner train.  

* - Provides automatic termination of offgas treatment system releases.  

- Provides control room indication prior to exceeding 10 CFR Part 20 release limits.

3.8/4.8
198-1 

Amendment No. -1-5, 40, 74
6/5/90
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TABLE 4.8.1 RADIOACTIVE L 

SUR 

T,. Sensor Check

IQUID EFFLUENT MONITO 
VEILLANCE REQUIREMEN

Source Check Functior

Instrument Frequency Frequency

Liquid Radwaste ent Line Gross 
Radioactivity Monitor 

Liquid Radwaste Effluent Line 
Instrument 

Instruments used in Determination of 
Discharge Canal Flow 

Service Water Discharge Pipe Gross 
Radioactivity Monitor 

Discharge Canal Gross Radioactivity 
Monitor 

Turbine Building Normal Drain Sump 
Monitor 

Level Monitors for Temporary Outdoor 
Tanks Holding Radioactive Liquid

Daily during 
release 

Daily during 
release

* - The initial Instrument Calibration all be perfoi 

Standards (NBS) or using so es traceable to 
range of energy and mea ement range. For 
u s e d . ,' 

** - An initial Instrume alibration was performed 
measurement ge. Solid calibration sources 
related to t initial calibration. If, in the future, 

a. Detector response and system efficiency sh

b. F0

3.8/4.8

Immediately 
Prior to Each 
Release

Frequer 
Within 3 
makina

)RING INSTRUMENTATION TS / 
nal Test 

icy Calibration Frequency 

months p dr to Within 12 months prior to 
a relea making a release.*

Within onths prior to 
ma g a release

Within 12 months prior to 
making a release.

i -thin 3 months prior to Within 18 months prior to 
making a release making a release.  

SMo~nthl Quarterly Each Operating Cycle* 

"hly Quarterly Each Operating Cycle** 

Monthl Quarterly Each Operating Cycle 

Sin- Quarterly when in use Each Operating Cycle 
I when in use 

rmed using one or more of the re ence standards certified by the National Bureau of 

NBS standards. These standards s I permit calibrating the system over its intended 

subsequent calibration sources that hav een related to the initial calibration shall be 

using a liquid reference standard over the system* tended range of energy and 

traceable to NBS Standards currently being applied f• nstrument calibrations were 

,the canal radioactivity monitor is replaced, the following cditions shall apply: 

all be equal to or better than the present system.

otnote (*) snail appiy.

198m 
Amendment No. -15, 40

3/18/86



TABLE 4 INSTRUMENTATION 
SURVEILLANCE REQUIREMENTS 

i9ag -tvft~r,

Instrument 

Main Condenser Air Ejector Noble 
Gas Activity Monitors

Ma, ndenser Offgas Treatment .System enMnios 

lant Stack Wide Range Gas 
ctivity Monitors

IPlant Stack Iodine and Particulate 
Samplers

Plant Stack Flow Monitor 

lant Stack Sample Flow Instruments

Sensor Check 
Frequency 

Daily during air 
ejector operation

Daily during air 
ejector operation 

Daily 

Weekly 

ýailyv 

Daily

Source Check 
Frequency

Functional Test 
Frequency

Quarterly

_________________ 4. 1*

Monthly

Calibration Frequency 
Once each Operating

Quarterly # 

Once each Operating 
Cycle* 

Once each Operating 
Cycle 

,,Aeach Operating 
Cycle

198n 
Amendment No. -15, 40

I

3.8/4.8
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Cycle

I

I

Monthly



TABLE 4.8.2 RADIOACTIVE GASEOUS EFFLU 
SURVEILLANCE RE 

(Page 2 c

I
ENT MONITORING INSTRUMEN 
QUIREMENTS 
f 2)

* - The initial Instrument Calibration shall performed using one or more o reference standards certified by the National Bureau of 

Standards (NBS) or using source aceable to NBS standards. These standar all permit calibrating the system over its intended 

range of energy and measure nt range. For subsequent calibration sources that ha een related to the initial calibration shall be 

used. C . .. .t., 

#I - The Calibration shall i dlude the use of standard gas samples containing a nominal four volume perce dogen.

1980 
Amendment No. -1-5, 40

3/18/86

Sensor Check Source Check Functional n 
Instrument Frequency Frequency Frequen Calibration Frequency 

Reactor Building Vent Wi ange Daily Monthly Q rly Once each Operating 

Noble Gas Activity Monitors Cycle* 

Reactor Building Vent Iodine and Weekly 
Particulate Samplers 

Reactor Building Vent Duct Flow Daily Once each Operating 

Monitors Cycle 

Reactor Building Vent Sample Flow Daily Once each Operating 

Instruments Cycle

3.8/4.8

II

I
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TABLE 4.8.3 - RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM (Continued) 

(Page 2 of 3) 
Notes 

a - The LLD ie smallest concentration of radioactive material in a sample that will be detected with probability with 5% probability 
of falsely radioci that a blank observation represents a lsignal.  

AmedmeteN.n1 

For a particular m entsystem (which may include radiochemical separation): 

LLD 66= 
SE • V -2.22 ex•p(-XAt) 

where: 

LLD is the a priori lower limit of detection de~•fined above (as i curie per unit mass or volume), 

Sb is the standard deviation of the background fenting r qor of the counting rate of a blank sample as appropriate (as counts per 
minute). Typical values of E, V, Y and At shall " --be u in the calculations.  

E is the counting efficiency (as counts per tran r•matio) 

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

2.22 is the number of transformat ets per minute per picocurie, 

Y is the fractional radioch a ield (hnapial) 

X is the radioactive ay constant for the particular radionuclide, and 

At is the elapse •ime between midpoint of sample collection and time of counting.  

3.8/4.8 198q 12/17/82 
Amendment No. 15



STABLE 4.8.3 - RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM (Contin. ed) 
S~ (Page 3 of 3) 

b. A batch release is- h scharge of liquid wastes of a discrete volume. Prior to sampling for a es, each batch shall be isolated an( 

then thoroughly mixed to re representative sampling.  

c. A comp st sm l s one in which uantity of liquid sampled is propoto h q a tty .of". .. .. liquid waste discharged and in 

which the method of sampling employed re s in a specimen which is r sentative of the liquids released.  

d. The principle gamma emitters for which the LLD spec tion pply are exclusively the following radionuclides: Mn-54, Fe-59, 
Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141 -144. This list does not mean that only these nuclides are to be 

detected and reported. Other peaks which are m rable and i iable, together with the above nuclides, shall also be identified 
and reported.  

e. Nuclides which are below the LLD e analyses shall be reported as "less than" t of the nuclide and should not be reported 
as being present at the LLD for that nuclide. The "less than" values shall not be used in equired dose calculations. When 

unusual circumstances ult in LLD's higher than required, the reasons shall be documented in te annual Radioactive Effluent 
Release Report.

198r 
Amendment No. 15

12/17/823.8/4.8
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TABLE 4.8.4 - RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM (Continued) 
(Page 2 of 2) 

a. The LLD is the mallest concentration of radioactive material in a sample that will be detected with 95%.. pr bility with 5% probability 

of falsely conclud that a blank observation represents a "real" signal. Note (a) of Table 4.8.3 is ap Iile..  

b. Grab samples taken a he discharge of the plant stack and reactor building vent are generally b w minimum detectable levels for 

most nuclides with existi analytical equipment. For this reason, isotopic analysis data, corr ted for holdup time, for samples taken 

at the steam jet air ejector be used to calculate noble gas ratios.  

c. Whenever the steady state radio dine concentration is greater than 10 percent oft limit of Specification 3.6.C.1, daily sampling of 

reactor coolant for radioactive iodin of 1-131 through 1-135 is required. When r a change of 25% or more in calculated Dose 

Equivalent 1-131 is detected under the conditions, the iodine and particul collection devices for all release points shall be 

removed and analyzed daily until it is sho that a pattern exists which be used to predict the release rate. Sampling may then 

revert to weekly. When samples collected fo ne day are analyzed, e corresponding LLD's may be increased by a factor of 10.  

Samples shall be analyzed within 48 hours after moval.  

d. To be representative of the average quantities and c en ions of radioactive materials in particulate form in gaseous effluents, 

samples should be collected in proportion to the rate of w of the effluent streams.  

e. The principal gamma emitters for which the LLD cification I1 apply are exclusively the following radionuclides: Kr-87, Kr-88, 

Xe-133, Xe-i 33m, Xe-135, and Xe-138 for g ous emissions a Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-i34, Cs-137, 

Ce-141, and Ce-i44 for particulate emiss s. This list does not me that only these nuclides are to be detected and reported.  

Other peaks which are measurable a identifiable, together with the a e nuclides, shall also be identified and reported.  

f. Nuclides which are below the L for the analyses shall be reported as "less n" the LLD of the nuclide and should not be reported 

as being present at the LLD vel for that nuclide. The "less than" values shall n e used in the required dose calculations. When 

unusual circumstances ult in LLD's higher than reported, the reasons shall be do ented in the semiannual effluent report.  

g. The ratio of the s pie flow rate to the sampled stream flow rate shall be known for the ti eriod sampled.  

h. H3 analysis all not be required prior to purging if the limits of 3.8.B.i are satisfied for other nu es. However, the H3 analysis shall 

be completed within 24 hours after sampling.  

i. In lieu of grab samples, continuous monitoring with bi-weekly analysis using silica-gel samplers may be pr "ded.

3.8/4.8 198t 
Amendment No. 1-5, 90,104

12/24/98



Bases 3.8/4.8: 

Speci cation .A.1 is provided to ensure that the concentration of radioactive materials released in liquid waste effluents from the 

site will bib ess than the concentration levels specified in 10 CFR Part 20, Appendix B, Table II. This limitation provides additional 

assurance th the levels of radioactive materials in the Mississippi River will not result in exp sures exceeding (1) the Section IL.A 

design objective Appendix 1, 10 CFR Part 50, to an individual and (2) the limits of 10 CFA Part 20.106(e) to the population. The 

concentration limit fo ble gases is based upon the assumption that Xe-135 is the ctrolling radioisotope and its MPC in air 

(submersion) was conve to an equivalent concentration in water using the met ds described in International Commission on 

Radiological Protection (ICR blication 2.  

Specification 3.8.A.2.a is provided toi lement the requirements of Sect s Il.A, IIl.A and IV.A of Appendix 1, 10 CFR Part 50. The 

Limiting Condition for Operation impleme the guides set forth in S ion II.A of Appendix I. Action required by Specification 

3.8.A.2.b provides the required operating flexi **and at the sa ime implements the guides set forth in Section IV.A of Appendix 

I to assure that the releases of radioactive P teria iquid e ents will be kept "as low as is reasonably achievable". Considering 

that the nearest drinking water supply using the reeivin er is 33 river miles downstream, there is reasonable assurance that the 

operation of the facility will not result in radionlide co entr -ns in the finished drinking water that are in excess of the 

requirements of 40 CFR 141. The dose calculation the ODC lement the requirements in Section III.A of Appendix I that 

conformance with the guides of Appendix I be s n by calculational edures based on models and data such that the actual 

exposure of an individual through appropriat athways is unlikely to be su ntially underestimated. The equations specified in the 

ODCM for calculating the doses due to th tual release rates of radioactive mar als in liquid effluents will be consistent with the 

methodology provided in Regulatory e 1. 109, "Calculation of Annual Doses to M om Routine Releases of Reactor Effluents 

for the Purpose of Evaluating C dix I," Revision 1, and Regulatory Guide 1.113, 

"Estimating Aquatic Dispersion ffluents from Accidental and Routine Reactor Releases for t urpose of Implementing 

Appendix I, Revision 1," April 1 77. NUREG-0133, October, 1978, provides methods for dose calcu tions consistent with Regulatory 

3.8/4.8 BASES 
198u 4/30/98 

Amendment No. -1-5, 100a



Bases 3.8/4.8 (Continued): 
Spei inn 3.8.A.3 provides assurance that the liquid radwaste treatment system will be availa for use whenever liquid effluents 

require tre nt prior to release to the environment. The requirements that the appropriate rtions of this system be used when 

specifiedprovid ssurance that the releases of radioactive materials in liquid effluents be kept "as low as is reasonably 

achievable." This spe! *tion implements the requirements of 10 CFR Part 50.36a, e neral Design criterion 60 of Appendix A to 

10 CFR Part 50 and design ctive Section II.D of Appendix I to 10 CFR Part 5 . he specified limits governing the use of 

appropriate portions of the liquid r aste treatment system were specified a suitable fraction of the guide set forth in Section IL.A 

of Appendix 1,10 CFR Part 50, for liqui uents.  

Restrictions on the quantity of radioactive liquid m ial contained i nks are required only for temporary tanks. All exterior 

permanent tanks are diked to prevent release of their c nts i e event of leakage. Restricting the quantity of radioactive 

material contained in the specified tanks provides assurance t in the event of an uncontrolled release of the tanks' contents, the 

resulting concentrations would be less than the limits of FR 20, Appendix B, Table 11, Column 2, at the nearest potable 

water supply and the nearest surface water supply in unrestricted a 

Surveillance requirements for continuous liquid ease points are not provided e all Monticello releases are "batch" type 

releases.  

Radioactivee liquidd effluent instrument n is provided to monitor and control, as applicable, t eleases of radioactive materials in 

quid effluents during acual or po tial releases of liquid effluents. The alarm setpoints for these truments will be calculated in 

accordance with NRC ahpprov methods in the ODCM to ensure that the alarm will occur prior to exce g the limits of 10 CFR Part 

20. The operability require ents for instrumentation are consistent with the requirements of General Desig riteria 60, 63 and 64 

of Appendix A to 10 CFR Part 50.

3.8/4.8 BASES
198v 

Amendment No. -1-5, 100a
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Bases 3.8/4.8 (Continued): 

B . G a e o u s E ff l u e n s• 

Seci " tion 3.8.B 1 a is provided to ensure that the dose rate at anytime at the site boundary from gaseous effluents will be within 

thpeCnuao~se limits of 1i0 CFR Part 20 for unrestricted areas. The annual dose limits are the doses associa .1,ih h 

concentration'f 10 CFR Part 20, Appendix B, Table 11. These limits provide reasonable assurance that r Cl~oactive material 

discharged in gas s effluents will not result in the exposure of an individual in an unrestricted area annual average 

concentrations excee the limits specified in Appendix B, Table II of 10 CFR Part 20 (10 CFR.rt 20.106(b)). For individuals who 

may at times be within the tricted area boundary, the occupancy of the individual will be siciently low to compensate for any 

ase atmospheric difion factor above that for the restricted area boun s c fied reease rate limits restrict, at 

is tioe sho caorresponding gamm pcnd beta dose rates above background to an it idual at orsbeyond the restricted area 

bapprorte pathwrem/year to the tota dy or to 3000 mrem/year to the seicalculoeanse rate limits also restrict, at all times, the 

corresponding thyroid dose rate above ba roundi to < 1500 mrem/yeas ig eone methodologsite boundary.  

Ppe ofEaati ng ded to implement t wrequirementt 50 Ap i .13,RIev.s 1,d I.VcA .1o7 Appendix n, 10 CFR Part 50. The 

'imethondso timtiing Ar O p heraticn Traleenst aneid Dset forsion Section.13 of GsosEf ents din 1.Ation releas ed by Specification 

Reactors previdesi 1he 1977.red Terating fleD y eatins ptided fdeterini the airdoses seth frestriection IVA of Appendix I 
assue tat te rleass o radoacive ateial n gse e ntswillbe ept as ow a isreasnabyaacievble.TTh 

SurvillnceReqireent imlemnt he equrem s i Setio44,,.Aof ppedixI tat onfrmace iththe guides of Appendix I 

is to be shown~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~iniida b acltoaprcdrsbs nmdlan asuhtathaculepsrofnidvdalthrough the 

beproiased upothwaysisunlike l toric a e atmospherc cndirestions ed. N EG Oalculatiober, st1978 sv in mthe ODCM for calculating 
thedos s d e t th ac ualrel aserat f r dio ctve obl ga es n g sea w lu nts wil be con ist ntw ith the m ethodology 

Purpose of Evaluating Complia ewith 10 CFR Part 50, Appendix I," Revision 1, Octo-'berl1977 and Regulatory Guide 1. 111, 

"Metods or Etimaing t phric ransort nd Dsperion f GaeousEfflentsin RoemRleasshfrm Water-Cooledole 

Reac ors, Revsion1, 9 7. T e O D M eq atio s pr vide fordete mini g th airdosettet e re tric edoaea dbundaymma 

consistent with egulatory Guides 1.109 and 1.111.  

3.8/4.8 BASES 198w 4/30/98 
Amendment No. 4-5, 100a



Bases 3.8/4.8 (Continued): 
r Seciicaion3.8.B.3.a is provided to implement the requirements of Sections II.C, III.A and IV.A of Appendix 1, 10 CFR Part 50. The 

Limiting Conditions for Operation are the guides\G•et forth in Section IL.C of Appendix 1. The release rate specifications for 1-131, 

tritium, and radioactive particulates with half-lives ,reater than eight days are dependent on the existin adionuclide pathways to 

man in the unrestricted area. The pathways which a examined in the development of these cal•, tions are: 1) individual 

inhalation of airborne radionuclides, 2) deposition of ra ionuclides onto green leafy vegetatrnwith subsequent consumption by man, 

3) deposition onto grassy areas where milk animals and leat producing animals g g ith consumption of the milk and meat by 

man, and 4) deposition on the ground with subsequent exs.ure of man.  

Specificti o u effluen i umentation i3s provided tmnoa ctla appic the nevlermain condenser offgas is 
released to the environment. The requirement thttear i rtoso hsssem b~e used_ when specified provides 

reinaseou fluenss duran c or pei releases of adieous effluent ts will be kept "as low as is reasonably 

achievable.i This specification implements the e rl requirem t or ti inst rt ar neral cDosesign Criterion 60 of Appendix A to 

10 CFR Part 50, and design objective Section to spe imits governing the use of 

appropriate portions of the systems we4/38d set forth in Sections IIB and IIC of Appendix , 

10 CFR Part 50, for gaseous effluenN. .  
Radioactive gaseous effluentiuetto spoiedt oio n oto, a pplicable, the releases of radioactive materials 

in gaseous effluents duri culo oeta eesso aeu flet.Teamti epit o these instruments will be 

calculated in accor ewt Raprvdmtosith DMtenuetateam/ipilocur prior to exceeding the 

limits of 10 CF r 0 h prblt eurmnsfrti ntuetto r oss t with the requirements of General ! 

DsgCrtra6,6 and 64 of Appendix A to 10 CFR Part 50.  

3./48 ASS198x 4/30/98 
3.8/.8 BSESAmendment No. 1ý5, 100a



Bases 3.8/4.8 f A . ,Av ,= 6 . A.  

"SpeI fication .•.•8B 4 is provided to ensure that the concentration of potenti nlonexd e ta nk. R etr ic ting the quantityeo 

storagedioctvitcntained below the flammabglty timits of hydrogen a gen. Automatic control features are included in 

contents, the -t.res l ti to a body e nd ox ae n co nce ntrations fro m e sr•icng these fla m m a bility lim its. M a inta ining t2e 

c e ntr aio n othe disc ar beloneo th 11 emitk providesattank fe that the regeases of radioactive materials will be controlled 

nterlock pvt the ontent o f ben e d wt l ess10 CFR Part 50.  

Specification 3.8.B. ishes a mimum acivity atith staret ir ortank. Restricting the quantity of 

radoaciviy cntane ineac ga strae t roide asuracetha int o anunontrolled release of the tanks 

contents,~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~ 
2 

thtoutn oa 

oyeps oa niiula test etitdae 
1 o xed2 re ro. A flow 

r e t i tr in t h " i c a g i e o c y t n s p e e t a t n r m b i g d s h r e t a n o In a d d it io n ,_ _ .  

nelc s revent the contents o a tank from being q released with less than 12 hours of hold up 

Specification .8Z establishes a maximum activity at the steam jet air ejector. Restricting the gross radioactivity rate of noble 

,1. ( gases from the main condenser provides reasonable assurance that the total body exposure to an individual at the restricted area 

boundary will not exceed the limits of 10 CFR Part 20 in the event this effluent is inadvertently discharged directly to the environment 

with minimal treatment. This specification implements the requirements of General Design Criteria 60 and 64 of Appendix A to 

.. eciIcao 3. ý.. 'req es the containment to be purged and vented through the standby gas treatme ystem except during 

inerni d deinerting operations. This provides for iodine and particulate removal from the contai nt atmosphere. During 

outages whe• ontainment is opened for maintenance, the containment ventilation exha s directed to the monitored reactor 

building vent. Use o- ch flow path prevents damage to the standby gas treatm ystem in the event of a loss of coolant 

accident during purging or ventin . e of the reactor building plenum and ventor inerting and deinerting operations 

permits the control room operators to moni activity level of the resul effluent by use of the Reactor Building Vent Wide 

Range Gas Monitors. In the event that the reactor b lease r exceeds the Reactor Building Vent Wide Range Gas Monitor 

alarm settings, the monitors will alarm in the control room alert o erators to take actions to limit the release of gaseous 

radioactive effluents. The alarm settings for the reactor ing vent wi as monitors are calculated in accordance with the 

NRC approved methods in the ODCM to ensure th arms will alert control room rs pror o e imisf specification 3.8.B.1 

being exceeded.  

3.8/4.8ieia 6 o pp n ix A to1 
BASESart 

50. p .
g 8y 4/30/98 

tAmendment 

No. -1-, 40, 48, 74, 10a



Bases 3.8/4.8 (Continued):

Dose from All Uranium Fuel Cycle Sources -.  

Specification 3.8.D is provided to meet the dose limitations o 0 CFR 190. The s equires the preparation and submittal 

of a special report whenever the calculated doses from plant ra i ents exceed twice the design objective doses of 

Appendix I. Submittal of the report is considered a tim t a a variance is granted until Staff action on the request is 

complete. For sites containing up to 4 re is highly unlikely that e resultant dose to a real individual will exceed 40 CFR 190 

if the individual reactors remaI e reporting requirement level. For t urpose of the special report it may be assumed that 

the dos com e real individual from other uranium fuel cycle sourc is negligible, with the exception that dose 

contributions from other nuclear fuel cycle facilities at the same site or within a ra s of 5 miles must be considered.

3.8/4.8 BASES 198z 
Amendment No. -5, 100a
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Bases 3.11 (Continued): 

This limit was determined based upon bounding analyses for the limiting transient at the given core power level.  

At thermal power levels less than or equal to 25% of rated thermal power, operating plant experience indicates that the resulting 

MCPR value is in excess of requirements by a considerable margin. MCPR evaluation below this power level is therefore 

unnecessary. The daily requirement for calculating MCPR above 25% of rated thermal power is sufficient since power 

distribution shifts are very slow when there have not been significant power or control rod changes.  

Those abnormal operational transients, analyzed in FSAR Section 14.5, which result in an automatic reactor scram are not 

considered a violation of the LCO. Exceeding MCPR limits in such cases need not be reported.  

References 

1. "General Electric Company Analytical Model for Loss-of-Coolant Analysis in Accordance with 10 CFR 50, Appendix K", 

NEDE-20566, November, 1975.  

2. "Loss-of-Coolant Accident Analysis Report for the Monticello Nuclear Generating Plant", NEDO-24050-1, December, 1980, L 0 

Mayer (NSP) to Director of Nuclear Reactor Regulation (USNRC), February 6, 1981.  

Bases 4.11 

The APLHGR, LHGR and MCPR shall be checked daily to determine if fuel burnup, or control rod movement have caused 

changes in power distribution. Since changes due to burnup are slow, and only a few control rods are removed daily, a daily 

check of power distribution is adequate. For a limiting value to occur below 25% of rated thermal power, an unreasonably large 

peaking factor would be required, which is not the case for operating control rod sequences. In addition, the MCPR is checked 

whenever changes in the core power level or distribution are made which have the potential of bringing the fuel rods to their 

thermal-hydraulic limits.  

3.11/4.11 BASES NEXT PAGE IS 223 218 
Amendment No. 29, '47, 54, 70, 100=



3.0 LIMITING CONDITIONS FOR OPERATION

licabty: 

Applie to each sealed source containin ore than 0.1 
microcur of plutonium or other speci nuclear material 
(including ha radiation) and to ea sealed source 
containing m than the exempt antities of byproduct 
materials listed i 10CFR 30.71 

Objective: 

Toassurethat leakag ro sealed sources containing 
byproduct and spe. nude radioactive materials does n( 
exceed allowable its.  

Specification 

A. Co mination 

Each sealed source shall be free of re vable 
contamination in excess of 0.005 microcu s per 
100% smear test.

t

219 
Amendment No. 0

1/9/813.12/4.12

4.0 SURVEILLANCE REQUIREMENTS

4.1 SEALED SOURCE CONTAMINATION 

Arop ability 

Applies to e periodic testing of sealed so ces containing 
more than 0. microcurie of plutonium or her special 
nuclear materi (including alpha radia, n) and to each 
sealed source co aining more than e exempt quantities of 
byproduct material *sted in 10 CF 30.71.  

Objective: 

To verify the leak tightn s of aled radioactive sources.  

Specification: 

A. Contami tion 

1. sts for leakage and/or contaminati shall be 
performed by the licensee or by other rsons 
specifically authorized by the Commissio or an 
agreement State, as follows:



3.0 LIMITING CONDITIONS FOR OPERATION ., 4.0 SURVEILLANCE REQUIREMENTS

2. ach sealed source with removable co mination 
S in cess of the limit in 3.12.A.1 sha e 
/ imme Iwihrawn from ued: 

a. Either decont nate and repaired, or 

b. Disposed of i ccordan with the regulations 
of the Co ission.

220 
Amendment No. 0

3.12/4.12 1/9/81

nt ach sealti source, excepi snrarln tup sources 
bTect to core flux, containing radioactive 

torial, other than Hydrogen 3, with a bef-line 
ser than 30 days and in any form th than 
shall be tested for leakage and/uo 

cont e •ation at intervals not to e Ld six 
montrs. t 

b. The periodicnak test requirc i does not apply 
to sealed sour s that are pored andnot being 
used. The sour e s exeted from this test 

c shall be tested for a ge prior to and 
transfer to another or unless they have been 
bleak tested it hin rnths prior to the date of 

S use or trantsfer./4f the absence of a certificate 
fro afrasefridicating khat a test has been 

mad wihii xm.o nths .prior o the transfer, 
sele so(s shall not be p into use until 
tested fo'leakage. . . . _ 

c. Stl/rtwUi gsources shall be/leake eSntee i priorft and 

being subjected to core flux.



3.0 LIMITING CONDITIONS FOR OPERATION

The leakage test shall be capable of di 
,resence of 0.005 microcuries of radig 
m merial per 100% smear test of the/a

1. Acomplete' 
possession

.mple.

Kinactive materials in 
Jned current at all times.

II be retained for two
years:

'in microcul 
4.12.A.

;, for tests performed

b. Reco[i of annual physical invN 
acco &mtability of sources on recc

verifying

221 
Amendment No. 0

2.

3.12/4.12 1/9/81

4.0 SURVEILLANCE REQUIREMENTS



The program, facilities, sonnel, and procedures for safe storage, handling, and use of ss sources containing radioactive materials is 

described in Supplement No. the Application for Conversion of DPR-22 to Full T , submitted by Northern States Power Company on 
August 16,1974.Thesurillance�p described in these specifications is art of the program to detect and control contamination 

of areas intepan ysch radioactive mate ...  

Small quantities of byproduct materials are exempt from in 10 CFR 30.18 and therefore are exempt from leakage tests in these 

specifications. Inhalation or ingestion of such small quantiti oduct materials from a sealed source would result in less than one 

maximum permissible body burden for total body irradi n. Sources co less than 0.1 microcurie of plutonium are exempt from 

leakage tests by 10 CFR 70.39(c) and therefore s quantities of special nuclear ials (including alpha emitters) are exempt from 

leakage tests in these specifications. The a ptance criteria of less than 0.005 microcur he test sample is also based on 

10 CFR 70.39(c).

222 
Amendment No. 0, 100a

4/30/98
3.12/4.12



Bases 3.15/4.15: 

The inservice inspection program for the Monticello plant conforms to the requirements of 10 CFR 50, Section 50.55a(g). Where practical, 

the inspection of components classified into NRC Quality Groups A, B, and C conforms to the requirements of ASME Code Class 1, 2, and 

3 components, respectively, contained in Section XI of the ASME Boiler and Pressure Vessel Code. A program of inservice testing of 

Quality Group A, B, and C pumps and valves is also in effect at the Monticello plant, that conforms to the requirements contained in 

Section Xl of the ASME Boiler and Pressure Vessel Code or where alternate testing is justified in accordance with Generic Letter 89-04. If 

a Code required inspection is impractical for the Monticello facility, a request for a deviation from that requirement is submitted to the 

Commission in accordance with 10 CFR 50, Section 50.55a(g)(6)(i).  

Deviations which are needed from the procedures prescribed in Section Xl of the ASME Code and applicable Addenda will be reported to 

the Commission prior to the beginning of each 10-year inspection period if they are known to be required at that time. Deviations which 

are identified during the course of inspection will be reported quarterly throughout the inspection period.

3.1541 BAE NEXT PA:GE: IS 222 9 uu
229g 

Amendment No. 6, 37, 77, - 0a3,15/4.15 BASES



3.0 LIMITING CONDITIONS FOR OPERATION

3.16/4.16

App* s to the periodic monitoring and recordin of radioa y've effluents found in the plant enviro 

Obbective: 

To provide fo easurement of radiatio evels and 

radioactivity in e site environs on a ntinuing basis.  

Specification: 

A. Sample Collectio & Analy s 

1. The Radiation v- nmental Monitoring Program 
given in Table 4. 1 shall be conducted.  
Radioanalysis all e conducted meeting the 
requirement f Table .16.2.  

A map an a table identi ing the locations of the 
samplin points shall be p vided in the Offsite 
Dose alculation Manual (0 CM).  

2. Wh ever the Radiation Enviro ental Monitoring 
P gram is not being conducted a specified in 
able 4.16.1, the Annual Radiation vironmental 

Monitoring Report shall include a des iption of the 
easons for not conducting the program s required 

and plans for preventing a recurrence.  

229h 1/22/86 
Amendment No. 1-5, 37



I n ImriilM f r'n~mnlriIeJ I=m MDIATIlM 1 4 0 SURVEILLANCE REQUIREMENTS

229i 12/24/98 
Amendment No. -15, 37, 39, 46,1043.16/4.16

. De-viations are permitted from t~he required sampling 
\schedule if samples are unobtainable due t 
\hazardous conditions, seasonable unavail oility, or 

' malfunction of automatic sampling equi ment. If 
tt latter occurs, every effort shall be m /e to 

co plete corrective action prior to the d of the 
next ampling period.  

4. With th level of radioactivity in an nvironmental 
samplin edium exceeding the porting levels of 
Table 4.1 . when averaged ov r any calendar 
quarter, sub it a special repo to the Commission 
within 30 day from the end f the affected calendar 
quarter pursua t to Specifi ation 6.7.C.2. When 
more than one o the rad* nuclides in Table 4.16.3 
are detected in th sa ling medium, this report 
shall be submitted : 

concentration (1) concentration (2) + .. 0 
limit level (1) mit level (2) 

When radionucl es othe than those in Table 4.16.3 
are detected d are the r sult of plant effluents, 
this report sh 1i be submitte if the potential annual 
dose to an i dividual is equal o or greater than the 
calendar y ar limits of Specific tions 3.8.A.2, 
3.8.B.2, or 3.8.B.3. This report i not required if the 
measure level of radioactivity wa not the result of 
plant effl ents; however, in such a event, the 
condition shall be reported and desc bed in the 
Annual Radiation Environmental Moni ring Report.



3.0 LIMITING CONDITIONS FOR OPERATION

5. Although deviations from the required sampling 
\ schedule are permitted under Item 3, above 

whenever milk or leafy green vegetables cn no
onger be obtained from the designated mple 
I ations required by Table 4.16.1, the emi-annual 
Ra •oactive Effluent Release Report or this period 
shall plain why the samples can o longer be 
obtaine and will identify the Ioc ions which will be 
added to d deleted from the onitoring program 
as soon as pcticable.  

B. Land Use Census 

1. A land useecensuss I econducted and shall 
identify the location o e nearest milk animal, the 
nearest residence, d t nearest garden of 
greater than 50(0 produci fresh leafy 
vegetables, in e h of the 16 teorological sectors 
within a distanc of five miles. census shall 
also identify t locations of all mil nimals and all 
500 ft 2 or gr ater gardens producing oad leaf 
vegetation n each of the meteorologica sectors 
within a * tance of three miles. This cen s shall 
be cond cted at least once per year betwe the 
dates o May 1 and October 31 by door to do 
survey, aerial survey, or by consulting local 
agricultural authorities associations.

229j 
Amendment No. 15, 37

1/22/86

1-

3.16/4.16

4.0 SURVEILLANCE REQUIREMENTS



3.0 LIMITING CONDITIONS FOR OPERATION
I.-

3.16/4.16

2. it a land use census identifying a location which 
yields a calculated dose or dose commitme (via 
the same exposure pathway) 20 percent eater 
than at a location from which samples a currently 
being obtained in accordance with Sp3 Pification 

16.A.1, the Semiannual RadioactivvEffluent 
ase Report for this period shal identify the new 

loca n. The new location shall e added to the 
radiolo cal environmental mon oring program 
within 3 ays. The samplin ocation, excluding 
the control tation location, aving the lowest 
calculated doe or dose c mmitment (via the same 
exposure path y) may e deleted from this 
monitoring progr a r October 31 of the year in 
which this land use nsus was conducted.  

Interlabotatory Compa so rogram 

1. Analyses shall perfor d on radioactive 
materials sup ed as part an NRC approved 
interlaborato comparison pr ram as described in 
the ODOM.  

2. The res s of analyses performe s a part of the 
above r quired program shall be inc ded in the 
Annu Radiation Environmental Moni ring Report.  
Whe required analyses are not perfor d, 
corr ctive action shall be reported in the nual 
Radiation Environmental Monitoring Report.  

229k 1/22/86 
Amendment No. 1-5, 37 I

4.0 SURVEILLANCE REQUIREMENTS



Table 4.16.1 
(Page 1 of 5) 

MONTICELLO NUCLEAR GENERATING PLANT 
RADIATION ENVIRONMENTAL MONITORING PROGRAM 

SAMPLE COLLECTION AND ANALYSIS 

Number of Samples 
Exposure Pathway and Sampling and Type and Frequency 

and/or Sample Sample Locations** Collection Fre uen of Analysis 

1. Airborne 

Radioiodine & Sample om 5 locations: Continuous Sa er Radioiodine analysis 

Particulates 3 samples offsite locations operation wit ampler Weekly for 1-131 
(in different sec s) of the collection ekly. Particulate: 
highest calculated nual Gross beta activity on each 
average ground level , 1 filter weekly*. Analysis 
sample from the vicinity o shall be performed more 
community havin the highe than 24 hours following 
calculated annual average filter change. Perform 
ground-level D/Q, and 1 samP gamma isotopic analysis 
from a control location spec' e on composite (by location) 
in the ODCM. sample quarterly.  

2. Direct 

Radiation 37 TLD stations e ablished Quarterly Gamma Dose quarterly 

with duplicate d imeters 
placed at the Ilowing 
locations: 

If gross beta activity in any indicatio sample exceeds 10 times the yearly average of the control s pe, a gamma isotopic analysis is 

required.  
** Sample locations are given on the figure and table in the ODCM.  

3.16/4.16 229-1 2/16/89 
Amendment No. 1-5, 37, 59



Table 4.16.1 (Continued) 
(Page 2 of 5) 

MONTICELLO NUCLEAR GENERATING PLANT 
RADIATION ENVIRONMENTAL MONITORING PROGRAM 

SAMPLE COLLECTION AND ANALYSIS 

Number of Samples 
Exposure Pathway and Sampling and Type and Frequency 

and/or Sample Sample Locations** Collection Fre ncy of Analysis 

2. Direct Radiation (Con't.  

1. Usi the 16 meterological 
wind s ors as guidelines, 
an inner ring of stations inc 
the generan adimof the site 
boundary is escial *ed and 

anotrea aiagconto station.t 

3. Waterbornns ectabtishhd.  

a. sic analysis of each 

tic condremgrs in tae itC r 

Tt anaysi olosm uartareresy 

3.16/4.16 229m 1/22/86 

Amendment No. p-1, 37



S~ Table 4.16.1 (Continued) 
• • J (Page 3 of 5) 

~MONTICELLO NUCLEAR GENERATING PLANT 

RADIATION ENVIRONMENTAL MONITORING PROGRAM 
SAMPLE COLLECTION AND ANALYSIS 

Number of Samples 
Exposure Pathway and Sampling an Type and Frequency 

and/or Sample ple Locations** Collection Fr enc of Analysis 

3. Waterbourne (con't.) 

b. Ground Three samples fr wells Quarterl Gamma Isotopic and tritium 

within 5 miles of the t site analyses of each sample 
and one sample from a 
greater than 10 miles from th 
plant site.  

c. Drinking One sample from the City Mont composite of 1-1 31 Analysis and Gross beta 

Minneapolis water suppl weekly s les. and Gamma isotopic analysis 
of each monthly composite 
Tritium analysis of quarterly 
composites of monthly 
composites

d. Sec 
Shc

** Sample locat

Jiment from One sam e upstream of plant, Semiannually G a isotopic analysis of 

)reline one s ple downstream of each s ple 
pla , and one sample from 
s reline of recreational area 

ions are given on the figure and table in the ODCM.

229n 
Amendment No. -1-5, 373.16/4.16 1/22/86 I



Table 4.16.1 (Continued) 
(Page 4 of 5) 

MONTICELLO NUCLEAR GENERATING PLANT 
RADIATION ENVIRONMENTAL MONITORING PROGRAM 

SAMPLE COLLECTION AND ANALYSIS 

Number of Samples 
Exposure Pa ay and Sampling and Type and Frequency 

and/or SamplI Sample Locations** Collection Fre nc of Analysis 

4. Ingestion 

a. Milk e sample from dairy farm Monthly or eekly if Gamma isotopic and 1-131 

havi highest D/Q, one animals e on pasture analysis of each sample 
samplem each of three dairy 
frscalcu ,ed to have doses 

frm1-131 >1 myandon 

sample from 102 "les 

b. Fish and One sample of one gami Samples collected Gamma isotopic analysis 

Invertebrates specie of fish located ups semi-annually on each sample (edible 
and downstream of the4 lportion only on fish).  
site.  
One sampe of I etebrates 
upstrea = and downstream of " 

the plant "i 

* Sample locations are given on the gure and table in the ODCM.  

3.16/4.16 2290 1/22/86 
Amendment No. 15, 37



Table 4.16.1 (Continued) 
(Page 5 of 5) 

MONTICELLO NUCLEAR GENERATING PLANT 
RADIATION ENVIRONMENTAL MONITORING PROGR 

SAMPLE COLLECTION AND ANALYSIS 

Number of Samples 
Exposure Pathway and Sampling Type and Frequency 

and/or Sample Sa le Locations** Collection F uency of Analysis 

c. Food Products One sample of cor d At time harvest Gamma isotopic analysis of 

potatoes from any area at is edible portion of each 
irrigated by water in which id 
radioactive effluent has been 
discharged.*** 

One sample of broad leaf At tim f harvest 1-131 analysis of edible 
vegetation from highest Q portion of each sample 
garden and one samp from 
10-20 miles 

Sample locations are given on the figure and le in the ODCM.  

As determined by methods outlined in th DCM.

3.16/4.16 229p 
Amendment No. 45, 37, 39

3/13/86

I 
I



Table 4.16.2 
(Page 1 of 2)

2000(1 000b)

15

30

15

30

15C

1 5 (lob), 18

15c

Airborne Particulate 
or Gas (pCi/mr3) 

1 X 10 2

229q Amendment No. 4-5, 25, 3/13/86 37, 39

gross beta

5 4 Mn

9 5 Zr-Nb

1311d

1 3 4 ,1 3 7 CS

14 0Ba-La

260

130

60

60 150

3.16/4.16

lb



TABLE 4.16.2 Continued

3.16/4.16
229r 

Amendment No. 4-5, 37, 39
3/13/86
3/13/86

S~~~~~TABLE(Pg 4.16.22 (Continued) f2 (Page 2 of 2) 

TABLE NOTATION 

a - The LLD is the smallest ncentration of radioactive material in a sample that will be detected wi 95% probability with 5% probability 

of falsely concluding that a nk observation represents a "real" signal.  

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

4.66 Sb 
LLD = _ _ _ _ _ _ _ _ _ _ _ 

E-V.2.22Y exp(-X At) 

where: 

LLD is the apriori lower limit of detection as define ove (as picocuriper unit mass or volume), 

Sb is the standard deviation of the background counting r or of e counting rate of a blank sample as appropriate (as counts per 

minute). Typical values of E, V, Y and At shall be used in the ulations.  

E is the counting efficiency (as counts per transformation) 

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

2.22 is the number of transformations per minute per icocurie 

Y is the fraction radiochemical yield (when applic le) 

X is the radioactive decay constant for the par i ular radionuclide 

A t is the elapsed time between sample co ction (or end the sample collection period) and time of c ting 

b - LLD for drinking water.  

c - Total for parent and daughter 

d - These LLDs apply only where '1-131 nalysis" is specified.  

e- Where "Gamma Isotopic Analysis" s specified, the LLD specifications applies to the following radionuclides: H-3, MN-54, Fe-59, 

Co-58, Co-60, Zn-65, Zr-Nb-95, s-134, Cs-137 and Ba-La-140. Other peaks which are measurable and identifiable, together with the 

above nuclides shall be identifi and reported.



Table 4.16.3 

REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES 

Reporting Levels

a - For drinking water samples 

b - Total for parent and daughter 

c - If no drinking water pathways exist, a value of 20 pCi/I may be used.  

3.16/4.16
3/86

Amendment No. 15, 37, 39

I



3.16/4.16 BASES
229t 4/30/98 

Amendment No. 1-5, 37, 100a

Ba es 3.16 4.16: 

A. le Collection & Analysis 

The R iation Environmental Monitoring Program required by this specification provides asurements of radiation and of 

radioacti materials in those exposure pathways and for those radionuclides which le to the highest potential radiation exposures 

of individua esulting from the plant operation. This program thereby supplements e radiological effluent monitoring by verifying 

that the measu le concentrations of radioactive materials and levels of radiatio re not higher than expected on the basis of the 

effluent measurem ts and modeling of the environmental exposure pathways After a specific program has been in effect for at 

least three years of o ation, program changes may be initiated based on s experience.  

The detection capabilities uired by Table 4.16.2 are state-of-the-art f routine environmental measurements in industrial 

laboratories. The LLD's for dr ing water meet the requirement of 4 CFR 141.  

B. Land Use Census 

This specification is provided to ensure tha anges in th se of offsite areas are identified and that modifications to the monitoring 

program are made if required by the results of cens . The best survey information from door-to-door, aerial or consulting with 

local agricultural authorities shall be used. This ce satisfies the requirements of Section IV.B.3 of Appendix Ito 10 CFR Part 50.  

Restricting the census to gardens of greater than are feet provides assurance that significant exposure pathways via leafy 

vegetables will be identified and monitored sin a garden this size is the minimum required to produce the quantity (26 kg/year) o 

leafy vegetables assumed in Regulatory Gu 1.10 for cons tion by a child. To determine this minimum garden size, the 

following assumptions were used, ) that % of the garden was u for growing road leaf vegetation (i.e., similar to lettuce and 

cabbage), and 2) a vegetation yield of g/square meter.  

C. Interlabotatory CoprsnPo r 

The requirement for participa n in an interlabotatory comparison program is provide ensure that independent checks on the 

precision and accuracy of t measurements of radioactive material in environmental sam matrices are performed as a part of a 

quality assurance program or environmental monitoring in order to demonstrate that the resu re reasonably valid.

f



6.5 Plant Operating Procedures 

Detailed written procedures, including the applicable check-off lists and instructions, covering areas listed below shall be prepared 

and followed. These procedures and changes thereto, except as specified in 6.5.G shall be reviewed by the Operations Committee 

and approved by a member of plant management designated by the plant manager.  

A. Plant Operations 

1. Integrated and system procedures for normal startup, operation and shutdown of the reactor and all systems and 

components involving nuclear safety of the facility.  

2. Fuel handling operations.  

3. Actions to be taken to correct specific and foreseen potential or actual malfunction of systems or components including 

responses to alarms, primary system leaks and abnormal reactivity changes and including follow-up actions required after 

plant protective system actions have initiated.  

4. Surveillance and testing requirements that could have an effect on nuclear safety.  

5. Implementing procedures of the emergency plan, including procedures for coping with emergency conditions involving 

potential or actual releases of radioactivity.  

6. Implementing procedures of the fire protection program.  

DO=rii: ii'riii:J' "-,•in bov~e~srh-bat cn.2e 1ý.s.a.pd of the retraining program. Drillsontepcdus 

specified in A.5 above shall be conducted at least semi-annually, including a check of communications with offsite support groups.  

6.5 244 
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B'. Radiological " 

1.a. A Radiation Protection Program, consistent with the requirements of 10 CFR 20, shall be developed and followed. The 

Radiation Protection Program shall consist of the following: 

(1) A Radiation Protection Plan, which shall be a complete definition of radiation protection policy nd program 

(2) Procedures which implement the requirements of the Radiation Protection Plan e n .  

The Radiation Protection PI and implementing procedures, with the exception of thos on-safety related procedures 

governing work activities exci duively applicable to or performed by health physics peonnel, shall be reviewed by the 

Operations Committee and apprhved by a member of plant management desigrjated by the plant manager. Health physics j 

procedures not reviewed by the 0 rations Committee shall be reviewed ancd-pproved by the radiation protection manager.  

b. In lieu of the "control device" or "alarm ignal" required by paragraph .i203(c) (2) of 10 CFR 20, each high radiation area in 

which the intensity of radiation is greate han 100 mrem/hr but le shan 1000 mrem/hr shall be barricaded and 

conspicuously posted as a high radiation ea and entrance t/ereto shall be controlled by requiring issuance of a Radiation 

Work Permit.1 Any individual or group of in *duals perm* d to enter such areas shall be provided with or accompanied by 

one or more of the following: 

(1) A radiation monitoring device that continuou the radiation dose rate in the area.  

(2) A radiation monitoring device that conti ously in grates the radiation dose rate in the area and alarms when a preset 

integrated dose is received. Entry i such areas .h this monitoring device may be made after the dose rates in the 

area have been determined and rsonnel have been ade knowledgeable of them.  

(3) An individual qualified in ra ion protection procedures •th a radiation dose rate monitoring device. This individual is 

responsible for providin ositive radiation protection contr over the activities within the area and shall perform 

periodic radiation su illance at the frequency specified in th radiation protection procedures or the applicable 

Radiation Work P mit.  

c. The above proce re shall also apply to each high radiation area in wh *h the intensity of radiation is greater than 1000 

mrem/hr. In ition doors shall be locked or attended, to prevent unaut rized entry into these areas and the keys or key 

devices f ocked doors shall be maintained under the administrative contro f the plant manager.  

1 . Health Phys•-•cs pronlopesneesotdbHelhPyispronlhale fom the Radiation Work Permit 

issuancee requirement during the performance of their assigned radiation protection dtepoed they comply with approved 

radiation protection procedures for entry into high radiation areas. This footnote applies only to hgh radiaton areasof10mrmh 

Sor less. -.  

6.5244a 
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radioa 'e fluids during a serious transient or accident to as low as practical levels. This program shall include the 

following: 

a. Provisions es lishing preventive maintenance and periodic visual inspection r94uZirements, and 

b. Integrated leak test r uirements for each system at a frequency not to /xeed refueling cycle intervals.  

A program acceptable to the Co mission was described in a letter ddat December 31, 1979, from L 0 Mayer, NSP, to 

Director of Nuclear Reactor Regula in, "Lessons Learned Implemee a t io nn.  

3. A program shall be implemented which w ensure the capabii to accurately determine the airborne iodine concentration in 

essential plant areas under accident conditi s. This pro m shall includde the following:

a. Training of personnel, 

b. Procedures for monitoring, and

c. Provisions for maintenance of s pling and analysis equip nt.  

A program acceptable to the Cmmission was described in a letter dat December 31, 1979, from L 0 Mayer, NSP, to 

Director of Nuclear Reactor egulation, "Lessons Learned Implementatio, 

4. A program shall be i• emented which will ensure the capability to obtain and alyze reactor coolant, radioactive iodines, 

and particulates in ant gaseous effluents and containment atmosphere samples der accident conditions. The Program 

shall include:• 

a. Trai g of personnel 

Procedures for sampling and analysis 

c. Provisions for maintenance of sampling and analysis equipment

Amendment No. 1-9T 656.5
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C. Maintenance and Test 

The following maintenance and test procedures will be developed to satisfy routine inspection, preventive maintenance 

programs, and operating license requirements: 

1. Routine testing of Engineered Safeguards and equipment as required by the facility license and the Technical 

Specifications.  

2. Routine testing of standby and redundant equipment.  

3 Preventive or corrective maintenance of plant equipment and systems that could have an effect on nuclear safety.  

4. Calibration and preventive maintenance of instrumentation that could affect the nuclear safety of the plant.  

5. Special testing of equipment for proposed changes to operational procedures or proposed system design 

changes.  

246 12/17/82 
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E. Offsite Dose Calculation Manual (ODCM) 

The ODCM shall be approved by the Commission prior to initial implementation. Changes toj ODCM shall satisfy the 

following requirements: 

1. Shall be submitted to the Commission with th emi-Annual RadioactiveEffruent release report for the period in which the 

change(s) were made effective. This submittal s 11 contain: 

a. sufficiently detailed information to totally support t ionale for the change without benefit of additional or 

supplemental information. Information submi sho d consist of a package of those pages of the ODCM to be 

changed with each page numbered and vided with a evision date, together with appropriate analyses or evaluations 

justifying the change(s).
b. a determination that the c ge will not reduce the accuracy o eliability of dose calculations or setpoint 

determinations; and 

c. documenta• • of the fact that the change has been reviewed and fou acceptable by the Operations Committee.  

2. Shall become effective upon review and acceptance by the Operations Committe

F. Security 

Procedures shall be developed to implement the requirements of the Security Plan and the Security Contingency Plan. These 

implementing procedures, with the exception of those non-safety related procedures governing work activities exclusively 

applicable to or performed by security personnel, shall be reviewed by the Operations Committee and approved by a member of 

plant management designated by the plant manager. Security procedures not reviewed by the Operations Committee shall be 

reviewed and approved by the security manager.  

G. Temporary Changes to Procedures 

Terp rgry changes to those procedures which are required to be reviewed by the Operations Committee described in A,,-8, 

- eand F above, which do not change the intent of the original procedures may be made with the concurrence of two members 

of the unit management staff, at least one of whom holds a Senior Operator License. Such changes should be documented, 

reviewed by the Operations Committee and approved by a member of plant management designated by the plant manager 

within one month. Temporary changes to _.ieetW9 1W*hafi.6-=security procedures not reviewed by the Operations Committee 

shall be reviewed by th,-, dieAieot pm"r.Aiop m.a..gO for health ph4Yric p.. =dur. d the security manager for security 

procedures.  

246b 
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/..Z,. L- 2.

The report should tabulate on an annual basisthe number of station, utility and oh rsonnel (including contractors) 

receiving exposures greater than 100 mrem/yr d their associated ma - exposure according to work and job functions, 
e.g., reactor operations and surveillance, inservice spectio ne maintenance, special maintenance (describe 
maintenance), waste processing, and refueling asgmnt to various duty. functions may be estimates based on\ 

pocket dosimeter, TLD, or film bares totaling less than 20% of the individual total dose 
need not to be accountedfhe total whole body dose received from external sources shalbe assigned to c m 

3. Monthly Operating Report. A monthly report of operating statistics and shutdown experience covering the previous month 

shall be submitted by the 15th of the following month.  

4. Se • _ual Radioactive Effluent Release Report. Routine radioactive effluent release reports covering the operation of the 

unit during ious six months of operation shall be submitted within 60 days January 1st and July 1 st of each 

year.  

The radioactive effluent release reports s ude a summary e quantities of radioactive liquid and gaseous effluents 

as outlined in Appendix B of Regulatory Guide 1.2 , io , June, 1974, with data summarized on a quarterly basis.  

The report to be submitted 60 days after January 1 each year s dude an assessment of the radiation doses from 

radioactive effluents released from the plant g the previous calendar ye . is same report shall also include an 

assessment of the radiation doses from ioactive liquid and gaseous effluents to in als due to their activities inside 

he site boundary (Figures 3.8.1 .8.2) during the report period. All assumptions used in ing these assessments 

i.e., specific activity, expos me and location) shall be included in these reports. The assessme t of radiation doses 

shall be performed in accordance with the Offsite Dose Calculation Manual (ODCM) or standard NRC computer codes.

id to incl,_udc cuch4_,_,~eý PSemntS thCe,!eet-/f .... ,2QSactieoq 20.407. It 10 C.FR 20, Scticr. 20.407 ! •

inform ation, thi3 Spocification i~j.u 

6.7 249 
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INSERT r, '7. .  

A tabulation on an annual basis of the number of station, utility, and other personnel 

(including contractors), for whom monitoring was performed, receiving an annual deep 

dose equivalent > 100 mrems and the associated collective deep dose equivalent (reported 

in person - rem) according to work and job functions (e.g., reactor operations and 

surveillance, inservice inspection, routine maintenance, special maintenance ye=r ý 

waste processing, and refueling). This tabulation supplements the 

requirements of 10 CFR 20.2206. The dose assignments to various duty functions may be 

estimated based on pocket ionization chamber, thermoluminescence dosimeter (TLD), 

electronic dosimeter, or film badge measurements. Small exposures totaling < 20 percent 

of the individual total dose need not be accounted for. In the aggregate, at least 80 

percent of the total deep dose equivalent received from external sources should be 

assigned to specific major work functions. The report covering the previous calendar year 

shall be submitted by April 30 of each year. h ak



Reporting Requirements 
3- 5.6 

T7SF-/ 
5.6 Reporting Requirements 

SAnnu 1 Radiological Environmental Operating Report ontinued) 

(ODCM), d in 10 CFR 50, Appendix I, Sectioa .B.2, IV.B.3, 

and IV.C; 

The Annual Radi ogical Environment perating Report shall 

include the resul of analyses o 1 radiological environmental 

samples and of all e ironment radiation measurements taken 

during the period purs nt the locations specified in the table 

and figures in the 00CM, well as summarized and tabulated 

results of these anal s a measurements [in the format of the 

table in the Radiol cal. Ass ment Branch Technical Position, 

Revision 1, aove, r 1979]. [Th report shall identify the TLD 

results that r esent collocated imeters in relation to the 

NRC TLD pro and the exposure peri associated with each 

result.] h the event that some individ results are not 

availa for inclusion with the report, the eport shall be 

submi ed noting and explaining the reasons fo the missing 

re lts. The missing data shall be submitted in supplementary 

port as soon as possible.  

5. Radioactive Effluent Release Revort

station; however, for a s stems, the 

submittal s i he releases of rad ioa 1 from each "• l 

------- --- ---------------

,ecd• ,,•. The R ioactive Effluent Release Report covering the operataion of 

t e uni shall be submitted n accordance with 10 CFR 50.36a. The 

epor s a .nc.u e summary of the quantities of radioactive 
liquid and gaseous effluents and solid waste released from the 

r,o unit. The material provided shall be consistent with the .  

I objectives outlined in the ODCM n- -..... an. d in 

conformance with 10 CFR 50.36a and 10 CFR50, Appendix I, Section 

r IY.B.1.  

Monthly Oeratin Re orts 

Routine reports of pera statistics and shutdown experience[, 

including documenta of all challenges to the safety/relief 

"(continued)

Rev 1, 04/07/95
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6. Report of Safety/Relief Valve Failures and Challenges. An annual report of safety/relief valve failures and challenges shall 

be submitted prior to March 1st of each year.

249a Amendment No. 445, 37
6.7

"The radioactive effluent release report to be submitted 60 days after January 1 of each ye shall also include an 

assess m ve ef radiatiuon doses to the likely most exposed member of the general publi om reactor releases and other 

nearby uraniusel cycle sources (including doses from primary effluent pathway nd direct radiation) for the previous 12 

consecutive months show conformance with 40 CFR 190, Environmental R ation Protection Standards for Nuclear 

Power Operation.  

The radioactive effluent releas ports shall include the following inf ation for solid waste shipped offsite during the 

report period.  

a. container volume, 

b. total curie quantity (specify whether deter d by measurement or estimate).  

c. principal radionuclides (specify w her determined b easurement or estimate), 

d. type of waste (e.g., spen sin, compacted dry waste, evapora ottoms), 

e. type of containe g., LSA, Type A, Type B, Large Quantity), and 

f. solidific n agent (e.g., cement, urea formaldehyde).  

The radio ive effluent release reports shall include unplanned releases from the site of radioactiv aterials in gaseous 

and Ii d effluents on a quarterly basis, changes to the OD "M, a description of changes to the PCP, a ort of when milk 

or ve etable samples can not be obtained as required by Table 4.16.1, and changes in land use resulting in ificant 

increases in calculated doses.  

5... f,', " I,,le -nt •Y 

•q A 'o -,,,P pro''f rn
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C. En, 

1.

a. Annual Radiation Environmental Monitoring Reports covering the operatio f the program during the previous calendar 

year shall be submitted prior to May 1 of each year.  

b. The Annual Radi *n Environmental Monitoring Reports shall* dclude summaries, interpretations, and an analysis of 

trends of the results o e radiological environmental surv i•ance activities for the report period, including a comparison 

with preoperational studies, erational controls (as ap opriate), and previous environmental surveillance reports and 

an assessment of the observe .npacts of the plan peration on the environment. The reports shall also include the 

results of land use census require Specific , n 4.16.B. 1. If harmful effects or evidence of irreversible damage are 

detected by the monitoring, the report s 11 vide an analysis of the problem and a planned course of action to 
alleviate the problem.  

c. The Annual Radiation Environme al Moni oring Rep shall include summarized and tabulated results in the format of 

Regulatory Guide 4.8, Dece r 1975 of all radiological e i onmental samples taken during the report period. In the 

event that some results ar ot available for inclusion with the r rt, the report shall be submitted noting and 

explaining the reasons r the missing results. The missing data sha e submitted as soon as possible in the 

supplementary rep..  

d. The reports shaL include the following: a summary description of the radiologica vironmental monitoring 

program; a map of all sampling locations keyed to a table giving distances and directions fr the plant site; and the 

results of licensee participation in the Interlaboratory Comparison Program, required by Specifi ation 4.16.C.1.

251 
Amendment No. 15, 38, 46, 596.7
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Reporting Requirements 
5.6

5.0 ADMINISTRATIVE CONTROLS 

5.6 Reporting Requirements 

The followin reports shall be submitted in accordance with 10 CFR 50.  

5.6.1 Oc ational Radiation Exposure Report 

-----_---------------------•N NOTE -------------- -------------- 7 
sing submittal may be made for a multiple u t station. The 

submitt should combine sections common to a units at the 

- ..---------- ----------------------------- - -------------- J 

A tabulation an annual basis of t number of station, utility, 
and other pers nel (including con actors) receiving exposures 
> 100 mrem/yr an their associate -man rem exposure according to 
work and job functoins (e.g., r ctor operations and surveillance, 
inservice inspectio nroutine aintenance, special maintenance 
[describe maintenance was processing, and refueling). This 
tabulation supplements h requirements of 10 CFR 20.2206. The 
dose assignments to vari s duty functions may be estimated based 
on pocket dosimeter, t rm luminescent dosimeter (TLD), or film 
badge measurements. malle osures totalling < 20% of the 
individual total do need no be accounted for. In the 
aggregate, at lea. 80% of he tal whole body dose received from 
external sources should be assign to specific major work 
functions * eport shall be sub itted by April 30 of each 
year. [The i itial report shall be bmitted by April 30 of the 
year follow' g initial criticality.] 

5.6.2 Annual adioloical Environmental 0-eratin ort 

----- - --- ------------------------ NOTE ------------- -----------

A ingle submittal may be made for a multiple unit tation. The 
bmittal should combine ions common to all unit at the ½stati°on...... _ 4___e___.4& .. _........ ...  

"Th Anua Radiol ogi IE mental prtn Rpr oeing• 

(the operation of the • uring the previous calendar year shall 

be submitted by May 5 of each year. The report shall include 
\-7vtAX-•I _summaries, interpretations, and analyses of trends of the results 

. C1  of the Radiological Environmental Monitoring Program for the 
reporting period. The material provided shall be consistent with 
the objectives outlined in the Offsite Dose Calculation Manual 

(continued)
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Reporting Requirements 
5.6

5.6 Reporting Requiremen,

5.6.2 Rnn~ual Radioloqical %En"ronmental Operating Report (continued)

5.6.3 

5.6.4

1

Rev 1, 04/07/95BWR/4 STS

(ODCM), and in 10 CFR 50, Appendix I, Sections IV.B.2, IV.B.3, 
and IV.C; 

The Annual Radiological Environmental Operating Report shall 
include the results of analyses of all radiological environmental 
samples and of all environmental radiation measurements taken 
during the period pursuant to the locations specified in the table 
and figures in the ODCM, as well as summariz d 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 . le repor s a identify thejTL•• 
(results th)• pes-ent o cated dosime ;Ps in relation tfthe[ 
INRC TLD 4o_ ram and th xposure peri dassoci~tdwt~ah 
Sresu .]_In ehe evnt ta some individual results are notj 

alaefor inclusion with the report, the report shall be 

submitted noting and explaining the reasons for the missing 
results. The missing data shall be submitted in a supplementary 
report as soon as possible.  

R0ioactive Effluent Release Report 

---- ----------------------- NOTE --------------------------
A sin e submittal may be made for a multiple u station. The 
submitt should combine sections common to a units at the 
station; owever, for units with separate r waste systems, the 
submittal all specify the releases of rdioactive material from 
each unit.  

------- -------------- ---------------------- ----------------------------

The Radioactive ffluent Releas eport covering the operation of 
the unit shall be ubmitted i accordance with 10 CFR 50.36a. The 
report shall inclu a su y of the quantities of radioactive 
liquid and gaseous e lu s and solid waste released from the 
unit. The material pr ided shall be consistent with the 
objectives outlined t ODCM and Process Control Program and in 
conformance with 1 CFR 5 6a and 10 CFR 50, Appendix I, Section 
IV.B.1.  

Monthly 0 ratinq Reports 

Routi reports of operating statistcs and shutdown experience[, 
inc ding documentation of all challe es to the safety/relief 

(continued)
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W ra ioactivity levels in samples exceed limits specified in Table 4.16.3 an Env' nmental Special Report shall be 

s twit e etnd of the affected calendar qua certain cases involving long analysis time, 

determination o quarterly averages may ex ICen s In these cases the potential for exceeding the 

quarterly limits will be reported within th period to be followed by the Environmental- Sort as soon as 

practicable.  

3. Other Environmental Reports (non-radiological, non-aquatic) 

a. Environmental events that indicate or could result in a significant environmental impact causally related to plant 

operation. The following are examples: excessive bird impaction; onsite plant or animal disease outbreaks; unusual 

mortality of any species protected by Endangered Species Act of 1973; increase in nuisance organisms or conditions; 

or excessive environmental impact caused by herbicide application to transmission corridors associated with the plant.  

This report shall be submitted within 30 days of the event and shall (a) describe, analyze, and evaluate the event, 

including extent and magnitude of the impact and plant operating characteristics, (b) describe the probable cause of the 

event, (c) indicate the action taken to correct the reported event, (d) indicate the corrective action taken to preclude 

repetition of the event and to prevent similar occurrences involving similar components or systems, and (e) indicate the 

agencies notified and their preliminary responses.  

b. Proposed changes, tests or experiments which may result in a significant increase in any adverse environmental impact 

which was not previously reviewed or evaluated in the Final Environmental Statement or supplements thereto. This 

report shall include an evaluation of the environmental impact of the proposed activity and shall be submitted 30 days 

prior to implementing the proposed change, test or experiment.  

D. Special Reports 

Unless otherwise indicated, special reports required by the Technical Specification shall be submitted within the time period 

specified for each report.  

6.7 252 -•2, 
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Programs and Manuals 
5.5 

• .5• ýPrograms and Manuals 

The following programs shall be established, implemented and maintained.  

Offsite Dose Calculation Manual (ODCM) 

/ T' The ODCM shall contain the 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 and trip 
setpoints, and in the conduct of the radiological 
environmental monitoring program; and 

b. o The ODCM shall also contain the radioactive effluent 
controls and radiological environmental monitoring activities 
and descriptions of the information that should be included 
in the Annual Radiological Environmental Operating, and 
Radioactive Effluent Release.r-ports required by 
Specification nd Specificati o n.r 

(f *9 SLicensee initiatedc -cegs to the ODCM: o 

a. Shall be documented and records of reviews performed shall be 
retained. This documentation shall contain: 

1. sufficient information to support the change(s) 
together with the appropriate analyses or evaluations 
justifying the change(s), and 

2. a determination that the change(s) maintain the levels 
of radioactive effluent control required by 
10 CFR 20.1302, 40 CFR 190, 10 CFR 50.36a, and 
10 CFR 50, Appendix I, and not adversely impact the 
accuracy or reliability of effluent, dose, or setpoint 
calculations; 

b. Shall become effective after rev Itance 0onzt=•.~ t~c-,n n• e approval of the•• 

c. Shall be submitted to the NRC in the form of a complete, 
legible copy of the entire ODCM as a part of or concurrent 
with the Radioactive Effluent Release Report for the period 
of the report in which any change in the ODCM was made.  
Each change shall be identified by markings in the margin of 
the affected pages, clearly indicating the area of the page 

(continued)
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Programs and Manuals 
5.5

5.5 Programs and Manuals

5.5.1

6�-572�

Offsite Dose Calculation Manual (ODCM) (continued) 

that was changed, and shall indicate the date (i.e., month 
and year) the change was implemented.  

Primary Coolant Sources Outside Containment 

This program provides controls to minimize leak e from those 
portions of systems outside containment that c id contain highly 
radioactive fluids during a serious transient r accident to 
levels as low as practicable. The systems inc ude [the-to•W
prxe s.&,r•Core Spray, High Pressure Coolant Inj ction, Residual 
Heat Removal, Reactor Core Isolation Cooling,,, 
process sampling, and Standby Gas Treatment The program shall 
include the following:

/•.a Preventive maintenance and periodic visual inspection 
requirements; and 

Integrated leak test requirements for each system at 
-refuel ing,-cyc-le - trv1sor 1 -ezs 

This program provides conthr sb a•tsu r .,.a. 1 1 
obtain and analyze reactor coolant, radioactive gases, and 
particulates in plant gaseous effluents and containment atmosphe 
samples under accident conditions. The program shall include the 
following: 

ii/ Training of personnel'

2Ze1 Procedures for sampling and analysis; and 

Provisions for maintenance of sampling and analysis 
equipment.

Radioactive Effluent Controls Program 

This program conforms to 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 reasonably 

(continued)
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Programs and Manuals 
5.5 

7-S 7f- 28 
5.5 Programs and Manuals 

SRadioactive Effluent Controls Program (continued) 

V achievable. The program shall be contained in the ODCM, shall be 
implemented by procedures, and shall include remedial actions to 
be taken whenever the program limits are exceeded. The program 
shall include the following elements: 

A-/. Limitations on the functional capability of radioactive 
liquid and gaseous monitoring instrumentation including 
surveillance tests and setpoint determination in accordance 
with the methodology in the ODCM; 

.1.4' Limitations on the concentrations of radioactive material 
released in liquid effluents to uprestricted areas, 
conforming to 1 2 ppe B, i e 2 _u_______

Ale-' Monitoring, sampling, and analysis of radioactive liquid and 
gaseous effluents in accordance with 10 CFR 20.1302 and with 
the methodology and parameters in the ODCM; 

I Y .• Limitations on the annual and quarterly doses or dose t 4 
commitment to a member of the public from radioactive 
materials in liquid effluents released from eah-•wm,*•o 
unrestricted areas, conforming to 10 CFR 50, Appendix I; 

Determination 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 everygm,.  

Limitations on the functional capability and use of the 
liquid and gaseous effluent treatment systems to ensure that 
appropriate portions of these systems are used to reduce 
releases of radioactivity when the projected doses in a 
period of 31 days would exceed 2% of the guidelines for the 
annual dose or dose commitment, conforming to 10 CFR 50, 
Appendix I; 4. 

2g<. Limitations on the dose rate resulting from radioactive 
material released in gaseous effl uents to areas vbeyon the 
site boundatming 44ssea 
AAoeu1"ix B. able 2.P lumnTrAi:

(continued)
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TSTF-258, Rev 4

INSERT A 

The controls shall include guidelin ing hours that ensure adequate 
shift coverage shall be maintained w out routine heavy use of overtime.  

INSERT B

5.3.2 For the purpose of 10 CFR .4,. censed Senior Reactor 
Operator (SRO) and a license eactor operator (RO) are those 
individuals who, in additn tn meeting the requirements of TS 
5.3.1, perform the fun ions des ibed in 10 CFR 50.54(m).

�1 o n gases: a dconcentration values in Appendix wo ble b a S~Column 2 to 10 CFR 20.1001-20.2402.  

dose rate • 3000 mrem/yr to the skin, and 

2. For iodine-131, iodine-133, tritium, and all radionuclides in 
particulate form with half-lives greater than 8 days: a dose rate <5 
1500 mrem/yr to any organ; 

The provisions of r am applicable to the Radioactive 
Effluent Controls Program surveillance frequency.

INSERT G

Controls shall be ii 
review be conducted

Fures to require a periodic independent 
.sjve hours have not been assigned.



Programs and Manuals 
5.5 

-T- 7-F- 2& 
.7 rP21 15.5 Programs and Manuals

5.5.4

5.5.5 Pre-Strese Cc r Cantient t 
This program provi s controls to track the FSAR Section [] 

cyclic and transien occurrences to ensure that components are 
maintained within the esign limits. • 

5.5.6 Pre-Stressed Concrete Co inment Tendon Svl-i• cerqam 

This program provides contro r monitoring any tendon 
degradation in pre-stres co crete containments, including 
effectiveness of it rrosion otection medium, to ensure 
containment st ural integrity. The program shall include 
baseline surements prior to ini ial operations. The Tendon 
Sur v•ance Program, inspection fr uencies, and acceptance

Sriteria shall be in accordance with Regulatory Guide 1.35, 
Revision 3, 1989].  

The provisions of SR 3.0.2 and SR 3.0.3 e applicable to the 

Tendon Surveillance Program inspectio fr uencies.

(continued)

Rev 1, 04/07/95
BWR/4 STS

Radioactive Effluent Controls.-rogram (continued) 

•4 (. Limitations on e a and quarterly air doses rsulting 
fromAoble gas s released in gaseous effluents fromuieae*r" 
w+to areas beyond the site boundary, conforming to 
10 CFR 50, Appendix I; 

7• Limitations on the annual and quarterly doses to a member of 
the public from iodine-131, iodine-133, tritium, and all 
radionuclides in particulate form with half liyes > 8 days 
in gaseous effluents released from e"ct-uyri-'o areas beyond 
the site boundary, conforming to 10 CFR 50 Appendix I; 

t 4•' Limitations on the annual dose or dose commitment to any 
member of the publi due to releases of radioactivity and to 
radiation from uranium fuel cycle sources, conforming to 
40 CFR 190; and j 4 

, ' Limitations on venting and purging of the MarkII4--
containment through the Standby Gas Treatment System to 
maintain releases as low as reasonably achievable.ý+ BWRA+r' SIrhtri~ark ii Luntanium•,tu•) .

5.0-10



Programs and Manuals 
5.5

5.5 Progra~s and Manuals

5.5.8

This program provides con tlsfd-?p-Titasye gas 
mixtures contained in the .W..ta. He._oldup Syst_ w . .,'"the quantity 
of radioactivity contained in gas storage tanks or fed into the 
offgas treatment system, and the quantity of radioactivity 
contained in unprotected outdoor liquid storage tanksl .Te-2-

(continued)

Rev 1, 04/07/95

K
ntilation Filter Testing Program (VFTP) (continued) 

Rev*ewer' s Note: Allowable penetration = [100% - methyl io *de 
effi iency for charcoal credited in staff safety evaluatio / 
(safe factor).  

Safety ctor = [5] for systems with heaters.  
= [7] for systems without heaters.  

d. Demonst ate for each of the ESF systems at the pressure 
drop acr s the combined HEPA filters the prefilters, and 
the charco I adsorbers is less than e value specified 
below when sted in accordance wi [Regulatory Guide 1.52, 
Revision 2, a d ASME N510-1989] the system flowrate 
specified as f lows [± 10%]: 

ESF Ventila ion Sy em Delta P Flowrate 

e. Demonstrat that the heaters for ach of the ESF system 
dissipat the value specified belo [± 10%] when tested in 
accord ce with [ASME N510-1989]: 

ESF Ventilation System Wattage 

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to t VFTP

BWR/4 STS 5.0-13



Programs and Manuals 
5.5 

5.5 Programs and Manuals 

gaseous radioactivit uantities shall be determined following the 

,/ =methodology in [Branch- chnical Poition (BTP) ETSB 11-5, 
""Postulated Radioactive R 4,easel Pto Waste Gas System Leak or 
Failure"]. The liquid radw quantities shall be determined in 
accordance with [Standa evi Plan, Section 15.7.3, 'Postulated 
Radioactive Release e to Tank ilures'].  

The program Ih, 

/.a< 'The ( o cohydrogen and oxygen in 
the IEa;st Bas-Huluup a ,, and a surveillance program to 
en re the limits are maintained. Such limits shall be 
appropriate to the system's design criteria (i.e., whether 
or not the system is designed to withstand a hydrogen 
explosion); 

2 r'! A surveillance program to en ure that the quantity of 
radioactivity contained in!?each gas storage tank and fed 
into the offgas treatment systenm'I-ls less than the amount 
that would result in a whole body exposure of > 0.5 rem tgo 
any individual in an unrestricted area, in the event of -fn 
uncontrolled release of the tanks' contentsi-, and 

c ̀  A surveillance program to ensure that the quantity of 
radioactivity contained in all outdoor liquid radwaste tanks 
that are not surrounded by liners, dikes, or walls, capable 
of holding the tanks' contents and that do not have tank 
ovprflows and surrounding area drai ls connected to the 
ftquid Radwaste Treatment Systemn'is less than the amount 
that would result in concentrations less than the limits of 
10 CFR 20, Appendix B, Table 2, Column 2, at the nearest 
potable water supply and the nearest surface water supply in 
an unrestricted area, in the event of an uncontrolled 
release of the -t:.W '.I

The provisions o f . -re app icaee to the 
Explosive Gas an Storage. Tank Radioactivity Monitoring Program 
surveillance frequencies.  

(continued)

Rev 1, 04/07/955.0-14BWR/4 STS



Insert for Specification 6.8.1 

The quantity of radioactivity after 12 hours holdup contained in each gas storage tank 
shall be limited to < 22,000 curies of noble gases (considered as dose equivalent Xe
133). The quantity of liquid radioactive material contained in each outside temporary 
tank shall be limited to < 10 curies, excluding tritium and dissolved or entrained noble 
gases.



,• i.Technical Specifications (TS) Bases Control Program 

This program provides a means for processing changes to the Bases of these Technical Specifications.  

1. Changes to the Bases of the TS shall be made under appropriate administrative controls and reviews.  

2. Changes to Bases may be made without prior NRC approval provided the changes do not involve either of the following: 

a. a change in the TS incorporated in the license; or 

b. a change to the USAR or Bases that requires NRC approval pursuant to 10 CFR 50.59.  

3. The Bases Control Program shall contain provisions to ensure that the Bases are maintained consistent with the USAR.  

4. Proposed changes to the Bases that involve changes as described in a. or b. of Specification 6.8. .2 above shall be 

reviewed and approved by the NRC prior to implementation. Changes to the Bases implemented without prior NRC 

approval shall be provided to the NRC on a frequency consistent with 10 CFR 50.71 (e).  

6.8 
Amendment No.



H~i~h Radiation Ar•p 

•"6iST.ATIV2 C, T 4 

ý,-High Radiation Area 

As provided in paragraph 20.1601(c) of 10 CFR Part 20, the following controls shall be 

applied to high radiation areas in place of the controls required by paragraph 

20.1601(a) and (b) of 10 CFR Part 20: 

SHigh Radiation Areas with Dose Rates Not Exceeding 1.0 rem/hour at 30 

6.1 . Centimeters from the Radiation Source or from any Surface Penetrated by the 

Radiation 

/ • Each entryway to such an area shall be barricaded and conspicuously 

posted as a high radiation area. Such barricades may be opened as 

necessary to permit entry or exit of personnel or equipment.  

2 j.t Access to, and activities in, each such area shall be controlled by 

means of Radiation Work Permit (RWP) or equivalent that includes 

specification of radiation dose rates in the immediate work area(s) 

and other appropriate radiation protection equipment and measures.  

.. 3• Individuals qualified in radiation protection procedures and 

personnel continuously escorted by such individuals may be exempted 

from the requirement for an RWP or equivalent while performing their 

assigned duties provided that they are otherwise following plant 

radiation protection procedures for entry to, exit from, and work in 

such areas.  

Each individual or group entering such an area shall possess: 

oL - A radiation monitoring device that continuously displays 

radiation dose rates in the area; or 

2 .2 A radiation monitoring device that continuously integrates the 

radiation dose rates in the area and alarms when the device's 

dose alarm setpoint is reached, with an appropriate alarm 

setpoint, or 

Y.z. A radiation monitoring device that continuously transmits dose 

rate and cumulative dose information to a remote receiver 

monitored by radiation protection personnel responsible for 

controlling personnel radiation exposure within the area, or 

(continued)



High Radiation Area 5.7 

INSERT F TSTF-258, Rev 4 

5.7 High Radiation Area 

5.7.1 High Radiation Areas with Dose Rates Not Exceeding 1.0 rem/hour at 30 

Centimeters from the Radiation Source or from any Surface Penetrated by the 

Radiation (continued) 

S .4 A self-reading dosimeter (e.g., pocket ionization chamber or 

electronic dosimeter) and, 

(i) Be under the surveillance, as specified in the RWP or 

equivalent, while in the area, of an individual qualified 

in radiation protection procedures, equipped with a 

radiation monitoring device that continuously displays 

radiation dose rates in the area; who is responsible for 

controlling personnel exposure within the area, or 

(ii) Be under the surveillance as specified in the RWP or 

equivalent, while in the area, by means of closed circuit 

television-, of personnel qualified in radiation 

protection procedures, responsible for controlling 

personnel radiation exposure *in the area, and with the 

means to communicate with individuals in the area who are 

covered by such surveillance.  

Except for individuals qualified in radiation protection procedures, 

or personnel continuously escorted by such individuals, entry into 

such areas shall be made only after dose rates in the area have been 

determined and entry personnel are knowledgeable of them. These 

continuously escorted personnel will receive a pre-job briefing prior 

to entry into such areas. This dose rate determination, knowledge, 

and pre-job briefing does not require documentation prior to initial 

entry.



High Radiation Area 
5.7 

INSERT F TSTF-258, Rev 4 

5.7 High Radiation Area 

High Radiation Areas with Dose Rates Greater than 1.0 rem/hour at 30 

Centimeters from the Radiation Source or from any Surface Penetrated by the 

Radiation, but less than 500 rads/hour at 1 Meter from the Radiation Source 

or from any Surface Penetrated by the Radiation 

( 2 Each entryway to such an area shall be conspicuously posted as a high 

radiation area and shall be provided with a locked or continuously 

guarded door or gate that prevents unauthorized entry, and, in 

addi tion: 

•..-1•4 All such door and gate keys shall be maintained under the 

administrative control of the shift supervisor, radiation 

protection manager, or his or her designee.  

.6 24"" Doors and gates shall remain locked except during periods of 

personnel or equipment entry or exit

2- 6 Access to, and activities in, each such area shall be controlled by 

means of an RWP or equivalent that includes specification of 

radiation dose rates in the immediate work area(s) and other 

appropriate radiation protection equipment and measures.  

, / Individuals qualified in radiation protection procedures may be 

exempted from the requirement for an RWP or equivalent while 

performing radiation surveys in such areas provided that they are 

otherwise following plant radiation protection procedures for entry 

to, exit from, and work in such areas.  

IY1.• Each individual or group entering such an area shall possess: 

*,4*4 A radiation monitoring device that continuously integrates the 

radiation rates in the area and alarms when the device's dose 

alarm setpoint is reached, with an appropriate alarm setpoint, 

or 

(continued)



High Radiation Area 
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5.7 High Radiation Area 

,5 .7.2 High Radiation Areas with Dose\Rates -Geater than 1.0 rem hour at 30 

Centimeters from the Radia ource or from any Surface Penetrated b the 

Radiation, but less th 500 ra hour at 1 Meter from the Radiation Sourcee 

oor from an S ce Penetrated b the Radiation (continued) 

S.I A radiation monitoring device that continuously transmits dose 

rate and cumulative dose information to a remote receiver 

monitored by radiation protection personnel responsible for 

controlling personnel radiation exposure within the area with 

the means to communicate with and control every individual in 

the area, or 

S. .3 A self-reading dosimeter (e.g., pocket ionization chamber or 

electronic dosimeter) and, 

(i) Be under the surveillance, as specified in the RWP or 

equivalent, while in the area, of an individual qualified 

in radiation protection procedures, equipped with a 

radiation monitoring device that continuously displays 

radiation dose rates in the area; who is responsible for 

controlling personnel exposure within the area, or 

(ii) Be under the surveillance as specified in the RWP or 

equivalent, while in the area, by means of closed circuit 

television, of personnel qualified in radiation 
protection procedures, responsible for controlling 

personnel radiation exposure in the area, and with the 

means to communicate with and control every individual in 
the area.  

d' .47 In those cases where options (;fand (fabove, are 

impractical or determined to be inconsistent with the "As Low 

As is Reasonably Achievable" principle, a radiation monitoring 

device that continuously displays radiation dose rates in the 

area.  

&A.• Except for individuals qualified in radiation protection procedures, 

or personnel continuously escorted by such individuals, entry into 

such areas shall be made only after dose rates in the area have been 

determined and entry personnel are knowledgeable of them. . These 

continuously escorted personnel will receive a pre-job briefing prior 

to entry into such areas. This dose rate determination, knowledge, 

and pre-job briefing does not require documentation prior to initialed .  

44oned
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5.7 Hiqh Radiation Area

5.7.2 High Radiation Areas with Dose Rates Greater than 1.0 rem/hour at 30 
Centimeter the Radiatio o6urce or from any Surface Penetrated by the 
Radiation. but less rads/hour at 1 Meter from the Radiation Source 
or from any Surface ,etrathhe Radiation cont 

~ • Such individual areas that are within a larger area where no 

enclosure exists for the purpose of locking and where no enclosure 
can reasonably be constructed around the individual area need not be 

controlled by a locked door or gate, nor continuously guarded, but 

shall be barricaded, conspicuously posted, and a clearly visible 
flashing light shall be activated at the area as a warning device.



Exhibit C

License Amendment Request 
Radiological Effluent Technical Specifications Conformance 

To Standard Technical Specifications and Generic Letter 89-01 

Revised Monticello Technical Specification Pages 

This exhibit consists of revised Technical Specification pages that incorporate the 
proposed change. The pages included in this exhibit are as listed below: 
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249-262
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Y. Shutdown - The reactor is in a shutdown condition when the reactor mode switch is in the shutdown mode position and no core 
alterations are being performed. In this condition, a reactor scram is initiated and a rod block is inserted directly from the mode 
switch. The scram can be reset after a short time delay.  

1. Hot Shutdown means conditions as above with reactor coolant temperature greater than 212 0 F.  

2. Cold Shutdown means conditions as above with reactor coolant temperature equal to or less than 212 0 F.  

Z. Simulated Automatic Actuation - Simulated automatic actuation means applying a simulated signal to the sensor to actuate the 
circuit in question.  

AA. Transition Boiling - Transition boiling means the boiling regime between nucleate and film boiling, also referred to as partial 
nucleate boiling. Transition boiling is the regime in which both nucleate and film boiling occur intermittently with neither type 
being completely stable.  

AB. Pressure Boundary Leakage - Pressure boundary leakage shall be leakage through a non-isolable fault in the reactor coolant 
system pressure boundary.  

AC. Identified Leakage - Identified leakage shall be: 

1) Reactor coolant leakage into drywell collection systems, such as pump seal or valve packing leaks, that is captured and 
conducted to a sump or collecting tank, or 

2) Reactor coolant leakage into the drywell atmosphere from sources which are specifically located and known not to be 
Pressure Boundary Leakage or which do not significantly impair the methods used to detect reactor coolant leakage.  

AD. Unidentified Leakage - Unidentified leakage shall be all reactor coolant leakage which is not Identified Leakage.  

AE. through AH. (Deleted) 

Al. Purging - Purging is the controlled process of discharging air or gas from a confinement to maintain temperature, pressure, 
humidity, concentration, or other operating condition, in such a manner that replacement air or gas is required to purify the 
confinement.  

AJ. Venting - Venting is the controlled process of discharging air or gas from a confinement to maintain temperature, pressure, 
humidity, concentration, or other operating condition, in such a manner that replacement air or gas is not provided or required.  

1.0 5 
Amendment No. 44,-1-5



AK. Dose Equivalent 1-131 - Dose Equivalent 1-131 is the concentration of 1-131 (microcuries/gram) which alone would produce the 

same thyroid dose as the quantity and isotopic mixture of 1-131, 1-132, 1-133, 1-134 and 1-135 actually present. The thyroid dose 

conversion factors used for this calculation shall be those listed in Table III of TID-1 4844, "Calculation of Distance Factors for 

Power and Test Reactor Sites" or in NRC Regulatory Guide 1.109, Rev 1, October, 1977.  

AL. through AP. (Deleted) 

AQ. Core Operating Limits Report The Core Operating Limits Report is the unit specific document that provides core operating limits 

for the current operating reload cycle. These cycle-specific operating limits shall be determined for each reload cycle in 

accordance with Specification 6.7.A.7. Plant operation within these operating limits is addressed in individual specifications.  

AR. Allowable Value - The Allowable Value is the limiting value of the sensed process variable at which the trip setpoint may be 

found during instrument surveillance.

5a 
Amendment No. 15 , 4 6 I1.0
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3.0 LIMITING CONDITIONS FOR OPERATION 4.0 SURVEILLANCE REQUIREMENTS

3.8 MAIN CONDENSER OFFGAS 

Applicability: 

Applies to the radioactive release rate from the steam jet air 
ejectors.  

Objective: 

To limit the doses received at the site boundary from main 
condenser offgas in the event that effluent is discharged with 
less than full treatment.  

Specification: 

A. Main Condenser Offgas Activity 

1. The gross gamma radioactivity release rate 
measured at the steam jet air ejector shall be limited 
to _52.6 x 105 uci/sec following a 30-minute decay.  

2. When the limit in 1 above is exceeded, restore the 
gross gamma radioactivity release rate to within the 
limit within 72 hours or be in at least hot shutdown 
within the next 12 hours.  

3. The activity of radioactive material in gaseous form 
removed from the main condenser shall be 
continuously monitored by the steam jet air ejector 
monitors in accordance with Table 3.8.1.

3.8/4.8

4.8 MAIN CONDENSER OFFGAS

Applicability: 

Applies to the sampling and monitoring of radioactive 
effluents discharged from the steam jet air ejectors and 
verification of equipment operability.  

Objective: 

To limit the doses received at the site boundary from main 
condenser offgas in the event that effluent is discharged with 
less than full treatment.  

Specification: 

A. Main Condenser Offgas Activity 

1. The gross gamma radioactivity of noble gases from 
the main condenser air ejector shall be determined 
to be within the limit specified in 3.8.A.1 at the 
following times by performing an isotopic analysis of 
a representative sample of gases: 

a. Once every month.  

b. Within 24 hours following an increase in the 
continuous monitor reading of 50% after 
factoring out increases due to power level.  

192 
Amendment No. 15, 40



3.0 IMIINGCONITINS FR OERAION4.0SURVILLNCEREQIREENT
4. The steam jet air ejector monitors shall be set to 

automatically terminate offgas flow within 30 
minutes at the limit established in Specification 
3.8.A.1.

2. Surveillance of main condenser offgas instruments 
shall be performed as required by Table 4.8.1.

193 
Amendment No. 15, 40
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4.0 SURVEILLANCE REQUIREMENTS3.0 LIMITING CONDITIONS FOR OPERATION
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TABLE 3.8.1 - MAIN CONDENSER OFFGAS INSTRUMENTATION

194 
Amendment No. 15,-463.8/4.8

Minimum 
Channels 

Instrument Operable Applicability Action if Minimum Channels not Operable 

Main Condenser Air Ejector Noble 2 During air ejector From and after the date that one of the two steam jet air 
Gas Activity Monitor operation ejector off-gas radiation monitors is made or found to be 

inoperable, continued reactor power operation is permissible 
provided the inoperable radiation monitor instrument channel 
is tripped. Upon loss of both steam jet air ejector off-gas 
radiation monitors, be in Hot Standby within six hours.



TABLE 4.8.1 MAIN CONDENSER OFFGAS INSTRUMENTATION SURVEILLANCE REQUIREMENTS

195 
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Sensor Check Source Check Functional Test 
Instrument Frequency Frequency Frequency Calibration Frequency 

Main Condenser Air Ejector Noble Daily during air Quarterly Once Each Operating 

Gas Activity Monitors ejector operation Cycle



Bases 3.8/4.8:

A. Main Condenser Offgas 

Specification 3.8.A.1 establishes a maximum activity at the steam jet air ejector. Restricting the gross radioactivity rate of noble 

gases from the main condenser provides reasonable assurance that the total body exposure to an individual at the restricted area 

boundary will not exceed the limits of 10 CFR Part 20 in the event this effluent is inadvertently discharged directly to the environment 

with minimal treatment. This specification implements the requirements of General Design Criteria 60 and 64 of Appendix A to 

10 CFR Part 50.
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Bases 3.11 (Continued): 

This limit was determined based upon bounding analyses for the limiting transient at the given core power level.  

At thermal power levels less than or equal to 25% of rated thermal power, operating plant experience indicates that the resulting 

MCPR value is in excess of requirements by a considerable margin. MCPR evaluation below this power level is therefore 

unnecessary. The daily requirement for calculating MCPR above 25% of rated thermal power is sufficient since power 

distribution shifts are very slow when there have not been significant power or control rod changes.  

Those abnormal operational transients, analyzed in FSAR Section 14.5, which result in an automatic reactor scram are not 

considered a violation of the LCO. Exceeding MCPR limits in such cases need not be reported.  

References 

1. "General Electric Company Analytical Model for Loss-of-Coolant Analysis in Accordance with 10 CFR 50, Appendix K", 

NEDE-20566, November, 1975.  

2. "Loss-of-Coolant Accident Analysis Report for the Monticello Nuclear Generating Plant", NEDO-24050-1, December, 1980, L 0 

Mayer (NSP) to Director of Nuclear Reactor Regulation (USNRC), February 6, 1981.  

Bases 4.11 

The APLHGR, LHGR and MCPR shall be checked daily to determine if fuel burnup, or control rod movement have caused 

changes in power distribution. Since changes due to burnup are slow, and only a few control rods are removed daily, a daily 

check of power distribution is adequate. For a limiting value to occur below 25% of rated thermal power, an unreasonably large 

peaking factor would be required, which is not the case for operating control rod sequences. In addition, the MCPR is checked 

whenever changes in the core power level or distribution are made which have the potential of bringing the fuel rods to their 
thermal-hydraulic limits.  
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Bases 3.15/4.15:

The inservice inspection program for the Monticello plant conforms to the requirements of 10 CFR 50, Section 50.55a(g). Where practical, 
the inspection of components classified into NRC Quality Groups A, B, and C conforms to the requirements of ASME Code Class 1, 2, and 
3 components, respectively, contained in Section Xl of the ASME Boiler and Pressure Vessel Code. A program of inservice testing of 
Quality Group A, B, and C pumps and valves is also in effect at the Monticello plant, that conforms to the requirements contained in 
Section X1 of the ASME Boiler and Pressure Vessel Code or where alternate testing is justified in accordance with Generic Letter 89-04. If 
a Code required inspection is impractical for the Monticello facility, a request for a deviation from that requirement is submitted to the 
Commission in accordance with 10 CFR 50, Section 50.55a(g)(6)(i).  

Deviations which are needed from the procedures prescribed in Section Xl of the ASME Code and applicable Addenda will be reported to 
the Commission prior to the beginning of each 10-year inspection period if they are known to be required at that time. Deviations which 
are identified during the course of inspection will be reported quarterly throughout the inspection period.
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6.5 Plant Operating Procedures

Detailed written procedures, including the applicable check-off lists and instructions, covering areas listed below shall be prepared 

and followed. These procedures and changes thereto, except as specified in 6.5.G shall be reviewed by the Operations Committee 

and approved by a member of plant management designated by the plant manager.  

A. Plant Operations 

1. Integrated and system procedures for normal startup, operation and shutdown of the reactor and all systems and 

components involving nuclear safety of the facility.  

2. Fuel handling operations.  

3. Actions to be taken to correct specific and foreseen potential or actual malfunction of systems or components including 

responses to alarms, primary system leaks and abnormal reactivity changes and including follow-up actions required after 

plant protective system actions have initiated.  

4. Surveillance and testing requirements that could have an effect on nuclear safety.  

5. Implementing procedures of the emergency plan, including procedures for coping with emergency conditions involving 

potential or actual releases of radioactivity.  

6. Implementing procedures of the fire protection program.  

7. Quality assurance for effluent and environmental monitoring.  

8. All programs specified in Specification 6.8.  

Drills on the procedures specified in A.3 above shall be conducted as a part of the retraining program. Drills on the procedures 

specified in A.5 above shall be conducted at least semi-annually, including a check of communications with offsite support groups.  

B. (Deleted) 
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C. Maintenance and Test

The following maintenance and test procedures will be developed to satisfy routine inspection, preventive maintenance 

programs, and operating license requirements: 

1. Routine testing of Engineered Safeguards and equipment as required by the facility license and the Technical 

Specifications.  

2. Routine testing of standby and redundant equipment.  

3 Preventive or corrective maintenance of plant equipment and systems that could have an effect on nuclear safety.  

4. Calibration and preventive maintenance of instrumentation that could affect the nuclear safety of the plant.  

5. Special testing of equipment for proposed changes to operational procedures or proposed system design changes.  

D. (Deleted) 

E. (Deleted) 

F. Security 

Procedures shall be developed to implement the requirements of the Security Plan and the Security Contingency Plan. These 

implementing procedures, with the exception of those non-safety related procedures governing work activities exclusively 

applicable to or performed by security personnel, shall be reviewed by the Operations Committee and approved by a member of 

plant management designated by the plant manager. Security procedures not reviewed by the Operations Committee shall be 

reviewed and approved by the security manager.  
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G. Temporary Changes to Procedures

Temporary changes to those procedures which are required to be reviewed by the Operations Committee described in A, C and 

F above, which do not change the intent of the original procedures may be made with the concurrence of two members of the 

unit management staff, at least one of whom holds a Senior Operator License. Such changes should be documented, reviewed 

by the Operations Committee and approved by a member of plant management designated by the Plant Manager within one 

month. Temporary changes to security procedures not reviewed by the Operations Committee shall be reviewed by the security 
manager for security procedures.  

6.6 Plant Operating Records 

A. Records Retained for Five Years 

Records and logs relative to the following items shall be retained for a minimum of five years: 

1. Normal plant operation including such items as power level, periods of operation at each level, fuel exposure and 

shutdowns.  

2. Written shift supervisory and reactor logs.  

3. Periodic checks, inspections, tests and calibrations of components and systems, as related to these Technical 

Specifications.  

4. Reviews of changes made to procedures or equipment and reviews of tests and experiments.  

5. Principal maintenance activities, including inspection, repairs and substitution or replacement of principal items of equipment 

pertaining to nuclear safety.  

6. Records of changes to plant procedures and records of specials tests and experiments.  

7. Records of wind speed and direction.  
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8. Records of individual plant staff members showing qualifications, training and retraining.  

9. Reportable Occurrences.  

B. Records Retained for Plant Life 

Records and logs relative to the following items shall be retained for the life of the plant: 

1. Liquid and gaseous radioactive releases to the environs 

2. Radiation exposures for all plant, visitor and contractor personnel 

3. Offsite environmental monitoring surveys 

4. Fuel accountability including new and spent fuel inventories and transfers, and fuel assembly histories 

5. Radioactive shipments 

6. Plant radiation and contamination surveys 

7. Changes made to the plant as it is described in the Final Safety Analysis Report, reflected in updated, corrected and as-built 
drawings 

8. Cycling beyond normal limits for those components that have been designed to operate safely for a limited number of cycles 
beyond such limits 

9. Reactor coolant system in-service inspections 

10. Minutes of meetings of the Safety Audit Committee 

11. Records of the service lives of all safety-related snubbers, including the date at which the service life commences and 
associated installation and maintenance records.  
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2. Occupational Radiation Exposure Report

A tabulation on an annual basis of the number of station, utility, and other personnel (including contractors) for whom 

monitoring was performed, receiving an annual deep dose equivalent > 100 mrems and the associated collective deep dose 

equivalent (reported in person - rem) according to work and job functions (e.g., reactor operations and surveillance, 

inservice inspection, routine maintenance, special maintenance, waste processing, and refueling). This tabulation 

supplements the requirements of 10 CFR 20.2206. The dose assignments to various duty functions may be estimated 

based on pocket ionization chamber, thermoluminescence dosimeter (TLD), electronic dosimeter, or film badge 

measurements. Small exposures totaling <20 percent of the individual dose need not be accounted for. In the aggregate, 

at least 80 percent of the total deep dose equivalent received from external sources should be assigned to specific major 

work functions. The report covering the previous calendar year shall be submitted by April 30 of each year.  

3. Monthly Operating Report. A monthly report of operating statistics and shutdown experience covering the previous month 

shall be submitted by the 15th of the following month.

4. Radioactive Effluent Release Report 

The Radioactive Effluent Release Report covering the operation of the unit during the previous year shall be submitted prior 

to May 15 of each year in accordance with 10 CFR 50.36a. 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 consistent 

with the objectives outlined in the ODCM and in conformance with 10 CFR 50.36a and 10 CFR Part 50, Appendix I, 
Section IV.B.1.  

5. (Deleted) 

6. Report of Safety/Relief Valve Failures and Challenges. An annual report of safety/relief valve failures and challenges shall 

be submitted prior to March 1st of each year.
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7. Core Operating Limits Report

a. 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: 

Rod Block Monitor Operability Requirements (Specification 3.2.C.2a) 
Rod Block Monitor Upscale Trip Settings (Table 3.2.3, Item 4.a) 
Recirculation System Power to Flow Map Stability Regions (Specification 3.5.F) 
Maximum Average Planar Linear Heat Generation Rate Limits (Specification 3.11 .A) 

Linear Heat Generation Rate Limits (Specification 3.11 .B) 
Minimum Critical Power Ratio Limits (Specification 3.11.C) 
Power to Flow Map (Bases 2.3.A) 

b. The analytical methods used to determine the core operating limits shall be those previously reviewed and approved by 

the NRC, specifically those described in the following documents: 

NEDE-24011 -P-A, "General Electric Standard Application for Reactor Fuel" (the approved version at the time the reload 

analyses are performed) 

NSPNAD-8608-A, "Reload Safety Evaluation Methods for Application to the Monticello Nuclear Generating Plant" (the 

approved version at the time the reload analyses are performed) 

NSPNAD-8609-A, "Qualification of Reactor Physics Methods for Application to Monticello" (the approved version at the 

time the reload analyses are performed) 

NEDO-31960, "BWR Owners' Group Long-Term Stability Solutions Licensing Methodology," June 1991 (the approved 

version at the time the reload analyses are performed) 

NEDO-31960, Supplement 1, "BWR Owners' Group Long-Term Stability Solutions Licensing Methodology," March 1992 

(the approved version at the time the reload analyses are performed) 

c. The core operating limits shall be determined such that all applicable limits (e.g., fuel thermal-mechanical limits, core 

thermal-hydraulic limits, ECCS limits, nuclear limits such as shutdown margin, transient analysis limits and accident 

analysis limits) of the safety analysis are met.  

d. The Core Operating Limits Report, including any mid-cycle revisions or supplements, shall be supplied upon issuance, 

for each reload cycle, to the NRC Document Control Desk with copies to the Regional Administrator and Resident 

Inspector.  
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B. Reportable Events

The following actions shall be taken for Reportable Events: 

a. The Commission shall be notified by a report submitted pursuant to the requirements of Section 50.73 to 10 CFR Part 50 

and, 

b. Each Reportable Event shall be reviewed by the Operations Committee and the results of this review shall be submitted to 

the Safety Audit Committee and the corporate officer with direct responsibility for the plant.  

C. Environmental Reports 

1. Annual Radiological Environmental Operating Report 

The Annual Radiological Environmental Operating Report covering the operation of the site during the previous calendar 

year shall be submitted by May 15 of each year. The report shall include summaries, interpretations, and analyses of trends 

of the results of the Radiological Environmental Monitoring Program for the reporting period. The material provided shall be 

consistent with the objectives outlined in the Offsite Dose Calculation Manual (ODCM), and in 10 CFR 50, Appendix I, 

Sections IV.B.2, IV.B.3, and IV.C.  

The Annual Radiological Environmental Operating Report shall include the results of analyses of all radiological 

environmental samples and of all environmental radiation measurements taken during the period pursuant to the locations 

specified in the table 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 in a supplementary report as 
soon as possible.  
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2. (Deleted) 

3. Other Environmental Reports (non-radiological, non-aquatic) 

a. Environmental events that indicate or could result in a significant environmental impact causally related to plant 
operation. The following are examples: excessive bird impaction; onsite plant or animal disease outbreaks; unusual 
mortality of any species protected by Endangered Species Act of 1973; increase in nuisance organisms or conditions; 
or excessive environmental impact caused by herbicide application to transmission corridors associated with the plant.  
This report shall be submitted within 30 days of the event and shall (a) describe, analyze, and evaluate the event, 
including extent and magnitude of the impact and plant operating characteristics, (b) describe the probable cause of the 
event, (c) indicate the action taken to correct the reported event, (d) indicate the corrective action taken to preclude 
repetition of the event and to prevent similar occurrences involving similar components or systems, and (e) indicate the 
agencies notified and their preliminary responses.  

b. Proposed changes, tests or experiments which may result in a significant increase in any adverse environmental impact 
which was not previously reviewed or evaluated in the Final Environmental Statement or supplements thereto. This 
report shall include an evaluation of the environmental impact of the proposed activity and shall be submitted 30 days 
prior to implementing the proposed change, test or experiment.  

D. Special Reports 

Unless otherwise indicated, special reports required by the Technical Specification shall be submitted within the time period 
specified for each report.  
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6.8 Programs and Manuals

A. Offsite Dose Calculation Manual (ODCM) 

1. The ODCM shall contain the 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 and trip setpoints, and in the 

conduct of the radiological environmental monitoring program; and 

2. The ODCM shall also contain the radioactive effluent controls and radiological environmental monitoring activities and 

descriptions of the information that should be included in the Annual Radiological Environmental Operating, and Radioactive 

Effluent Release Reports, required by Specification 6.7.C.1 and Specification 6.7.A.4.  

3. Licensee initiated changes to the ODCM: 

a. Shall be documented and records of reviews performed shall be retained. This documentation shall contain: 

1) sufficient information to support the change(s) together with the appropriate analyses or evaluations justifying the 

change(s), and 

2) a determination that the change(s) maintain the levels of radioactive effluent control required by 10 CFR 20.1302, 

40 CFR 190, 10 CFR 50.36a, and 10 CFR 50, Appendix I, and not adversely impact the accuracy or reliability of 
effluent, dose, or setpoint calculations; 

b. Shall become effective after the approval of the plant manager; and 

c. Shall be submitted to the NRC in the form of a complete, legible copy of the entire ODCM as a part of or concurrent with 

the Radioactive Effluent Release Report for the period of the report in which any change in the ODCM was made. Each 
change shall be identified by markings in the margin of the affected pages, clearly indicating the area of the page that 

was changed, and shall indicate the date (i.e., month and year) the change was implemented.  
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B. Primary Coolant Sources Outside Containment

This program provides controls to minimize leakage from those portions of systems outside containment that could contain 
highly radioactive fluids during a serious transient or accident to levels as low as practicable. The systems include Core Spray, 
High Pressure Coolant Injection, Residual Heat Removal, Reactor Core Isolation Cooling, Combustible Gas Control, process 
sampling, and Standby Gas Treatment. The program shall include the following: 

1. Preventive maintenance and periodic visual inspection requirements; and 

2. Integrated leak test requirements for each system at refueling cycle intervals or less.  

The provisions of Specification 4.0.B are applicable.  

A program acceptable to the Commission was described in a letter dated December 31, 1979, from L 0 Mayer, NSP, to Director 
of Nuclear Reactor Regulation, "Lessons Learned Implementation." 

C. Post Accident Sampling 

This program provides controls that ensure the capability to obtain and analyze reactor coolant, radioactive gases, and 
particulates in plant gaseous effluents and containment atmosphere samples under accident conditions. The program shall 
include the following: 

1. Training of personnel; 

2. Procedures for sampling and analysis; and 

3. Provisions for maintenance of sampling and analysis equipment.  
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D. Radioactive Effluent Controls Program

This program conforms to 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 reasonably achievable. The program shall be contained in the ODCM, shall be 

implemented by procedures, and shall include remedial actions to be taken whenever the program limits are exceeded. The 

program shall include the following elements: 

1. Limitations on the functional capability 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 ten 

times the concentration values in Appendix B, Table 2, Column 2 to 10 CFR 20.1001-20.2402; 

3. Monitoring, sampling, and analysis of radioactive liquid and gaseous effluents in accordance with 10 CFR 20.1302 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 the site to unrestricted areas, conforming to 10 CFR 50, Appendix I; 

5. Determination 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 monthly; 

6. Limitations on the functional capability and use of the liquid and gaseous effluent treatment systems to ensure that 

appropriate portions of these systems are used to reduce releases of radioactivity when the projected doses in a period of 

31 days would exceed 2% of the guidelines for the annual dose or dose commitment, conforming to 10 CFR 50, Appendix I; 

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 in accordance with the following: 

a. For noble gases: a dose rate of < 500 mrem/yr to the whole body and a dose rate of •< 3000 mrem/yr to the skin, and 

b. For iodine-1 31, iodine-1 33, tritium, and all radionuclides in particulate form with half-lives greater than 8 days: a dose 

rate •_ 1500 mrem/yr to any organ; 
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8. Limitations on the annual and quarterly air doses resulting from noble gases released in gaseous effluents from the site to 

areas at or beyond the site boundary, conforming to 10 CFR 50, Appendix I.  

9. Limitations on the annual and quarterly doses to a member of the public from iodine-1 31, iodine-1 33, tritium, and all 

radionuclides in particulate form with half lives > 8 days in gaseous effluents released from the site to areas beyond the site 

boundary, conforming to 10 CFR 50, Appendix I; 

10. Limitations on the annual dose or dose commitment to any member of the public, beyond the site boundary, due to releases 

of radioactivity and to radiation from uranium fuel cycle sources, conforming to 40 CFR 190; and 

11. Limitations on venting and purging of the containment through the Standby Gas Treatment System to maintain releases as 

low as reasonably achievable.  

The provisions of Specifications 4.0.1, 4.0.D and 4.0.E are applicable to the Radioactive Effluent Controls Program surveillance 

frequency.  

6.8.E through 6.8.H - RESERVED 

1. Explosive Gas and Storage Tank Radioactivity Monitoring Program 

This program provides controls for potentially explosive gas mixtures contained in the Offgas Treatment System, the quantity of 

radioactivity contained in gas storage tanks or fed into the offgas treatment system, and the quantity of radioactivity contained in 

unprotected outdoor liquid storage tanks. The quantity of radioactivity after 12 hours holdup contained in each gas storage tank 

shall be limited to !< 22,000 curies of noble gases (considered as dose equivalent Xe-133). The quantity of liquid radioactive 

material contained in each outside temporary tank shall be limited to _< 10 curies, excluding tritium and dissolved or entrained 
noble gases.  
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The program shall include:

1. The limits for concentrations of hydrogen and oxygen in the Offgas Treatment System and a surveillance program to ensure 

the limits are maintained. Such limits shall be appropriate to the system's design criteria (i.e., whether or not the system is 

designed to withstand a hydrogen explosion); 

2. A surveillance program to ensure that the quantity of radioactivity contained in each gas storage tank and fed into the offgas 

treatment system is less than the amount that would result in a whole body exposure of >_ 0.5 rem to any individual in an 

unrestricted area, in the event of an uncontrolled release of the tanks' contents; and 

3. A surveillance program to ensure that the quantity of radioactivity contained in all outdoor liquid radwaste tanks that are not 

surrounded by liners, dikes, or walls, capable of holding the tanks' contents and that do not have tank overflows and 

surrounding area drains connected to the Liquid Radwaste Treatment System is less than the amount that would result in 

concentrations less than the limits of 10 CFR 20, Appendix B, Table 2, Column 2, at the nearest potable water supply and 

the nearest surface water supply in an unrestricted area, in the event of an uncontrolled release of the tanks' contents.  

The provisions of Specifications 4.0.B, 4.0.D and 4.0.E are applicable to the Explosive Gas and Storage Tank Radioactivity 

Monitoring Program surveillance frequencies.

6.8.J - RESERVED
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K. Technical Specifications (TS) Bases Control Program 

This program provides a means for processing changes to the Bases of these Technical Specifications.  

1. Changes to the Bases of the TS shall be made under appropriate administrative controls and reviews.  

2. Changes to Bases may be made without prior NRC approval provided the changes do not involve either of the following: 

a. a change in the TS incorporated in the license; or 

b. a change to the USAR or Bases that requires NRC approval pursuant to 10 CFR 50.59.  

3. The Bases Control Program shall contain provisions to ensure that the Bases are maintained consistent with the USAR.  

4. Proposed changes to the Bases that involve changes as described in a. or b. of Specification 6.8.K above shall be reviewed 
and approved by the NRC prior to implementation. Changes to the Bases implemented without prior NRC approval shall be 
provided to the NRC on a frequency consistent with 10 CFR 50.71 (e).  
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6.9 High Radiation Area

As provided in paragraph 20.1601 (c) of 10 CFR Part 20, the following controls shall be applied to high radiation areas in place of the 

controls required by paragraph 20.1601 (a) and (b) of 10 CFR Part 20: 

A. High Radiation Areas with Dose Rates Not Exceeding 1.0 rem/hour at 30 centimeters from the Radiation Source or from any 

Surface Penetrated by the Radiation 

1. Each entryway to such an area shall be barricaded and conspicuously posted as a high radiation area. Such barricades 

may be opened as necessary to permit entry or exit of personnel or equipment.  

2. Access to, and activities in, each such area shall be controlled by means of Radiation Work Permit (RWP) or equivalent that 

includes specification of radiation dose rates in the immediate work area(s) and other appropriate radiation protection 
equipment and measures.  

3. Individuals qualified in radiation protection procedures and personnel continuously escorted by such individuals may be 

exempted from the requirement for an RWP or equivalent while performing their assigned duties provided that they are 

otherwise following plant radiation protection procedures for entry to, exit from, and work in such areas.  

4. Each individual or group entering such an area shall possess: 

a. A radiation monitoring device that continuously displays radiation dose rates in the area, or 

b. A radiation monitoring device that continuously integrates the radiation dose rates in the area and alarms when the 

device's dose alarm setpoint is reached, with an appropriate alarm setpoint, or 

c. A radiation monitoring device that continuously transmits dose rate and cumulative dose information to a remote 

receiver monitored by radiation protection personnel responsible for controlling personnel radiation exposure within the 

area, or 
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d. A self-reading dosimeter (e.g., pocket ionization chamber or electronic dosimeter) and,

1) Be under the surveillance, as specified in the RWP or equivalent, while in the area, of an individual qualified in 
radiation protection procedures, equipped with a radiation monitoring device that continuously displays radiation 
dose rates in the area; who is responsible for controlling personnel exposure within the area, or 

2) Be under the surveillance as specified in the RWP or equivalent, while in the area, by means of closed circuit 

television, of personnel qualified in radiation protection procedures, responsible for controlling personnel radiation 

exposure in the area, and with the means to communicate with individuals in the area who are covered by such 

surveillance.  

5. Except for individuals qualified in radiation protection procedures, or personnel continuously escorted by such individuals, 
entry into such areas shall be made only after dose rates in the area have been determined and entry personnel are 

knowledgeable of them. These continuously escorted personnel will receive a pre-job briefing prior to entry into such areas.  

This dose rate determination, knowledge, and pre-job briefing does not require documentation prior to initial entry.  

B. High Radiation Areas with Dose Rates Greater than 1.0 rem/hour at 30 centimeters from the Radiation Source or from any 

Surface Penetrated by the Radiation, but less than 500 rads/hour at 1 meter from the Radiation Source or from any Surface 
Penetrated by the Radiation 

1. Each entryway to such an area shall be conspicuously posted as a high radiation area and shall be provided with a locked 

or continuously guarded door or gate that prevents unauthorized entry, and, in addition: 

a. All such door and gate keys shall be maintained under the administrative control of the shift supervisor, radiation 
protection manager, or his or her designee.  

b. Doors and gates shall remain locked except during periods of personnel or equipment entry or exit.  

2. Access to, and activities in, each such area shall be controlled by means of an RWP or equivalent that includes specification 

of radiation dose rates in the immediate work area(s) and other appropriate radiation protection equipment and measures.  
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3. Individuals qualified in radiation protection procedures may be exempted from the requirement for an RWP or equivalent 

while performing radiation surveys in such areas provided that they are otherwise following plant radiation protection 
procedures for entry to, exit from, and work in such areas.  

4. Each individual or group entering such an area shall possess: 

a. A radiation monitoring device that continuously integrates the radiation dose rates in the area and alarms when the 

device's dose alarm setpoint is reached, with an appropriate alarm setpoint, or 

b. A radiation monitoring device that continuously transmits dose rate and cumulative dose information to a remote 

receiver monitored by radiation protection personnel responsible for controlling personnel radiation exposure within the 

area with the means to communicate with and control every individual in the area, or 

c. A self-reading dosimeter (e.g., pocket ionization chamber or electronic dosimeter) and, 

1) Be under surveillance, as specified in the RWP or equivalent, while in the area, of an individual qualified in radiation 

protection procedures, equipped with a radiation monitoring device that continuously displays radiation dose rates 

in the area; who is responsible for controlling personnel exposure within the area, or 

2) Be under the surveillance as specified in the RWP or equivalent, while in the area, by means of closed circuit 

television, of personnel qualified in radiation protection procedures, responsible for controlling personnel radiation 

exposure in the area, and with the means to communicate with and control every individual in the area.  

d. In those cases where options b. and c. above are impractical or determined to be inconsistent with the "As Low As is 

Reasonably Achievable" principle, a radiation monitoring device that continuously displays radiation dose rates in the 
area.  

5. Except for individuals qualified in radiation protection procedures, or personnel continuously escorted by such individuals, 
entry into such areas shall be made only after dose rates in the area have been determined and entry personnel are 

knowledgeable of them. These continuously escorted personnel will receive a pre-job briefing prior to entry into such areas.  

This dose rate determination, knowledge, and pre-job briefing does not require documentation prior to initial entry.  
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6. Such individual areas that are within a larger area where no enclosure exists for the purpose of locking and where no 

enclosure can reasonably by constructed around the individual area need not be controlled by a locked door or gate, nor 

continuously guarded, but shall be barricaded, conspicuously posted, and a clearly visible flashing light shall be activated at 

the area as a warning device.  

6.9 262 
Amendment No.



Exhibit D

License Amendment Request 
Radiological Effluent Technical Specifications Conformance 

To Standard Technical Specifications and Generic Letter 89-01 

Summary Table of Technical Specification Changes
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RETS LAR Summary Table

Spec. No. Title Action 

1.0 Definitions Delete AE, AF, AG (move to program), AH, Al, AJ, 
AM, AN, AO, AP (retain AK) 

3.8/4.8 Radioactive Effluents Revise applicability and objective 

3.8.A/4.8.A Liquid Effluents Delete and relocate to ODCM 

3.8.B.1 Gaseous Effluents - Dose Rate Delete and relocate to ODCM 

3.8.B.2 Gaseous Effluents - Dose from Noble Gases Delete and relocate to ODCM 

3.8.B.3 Gaseous Effluents - Dose from 1-131 Delete and relocate to ODCM 

3.8.B.4 Gaseous Effluents - Offgas Treatment System Delete and relocate to ODCM, Program and Ops 
Manual 

3.8.B.5 Gaseous Effluents - Main Condenser Offgas Activity Retain as is 

3.8.B.6 Gaseous Effluents - Containment Venting and Purging Delete and relocate to ODCM 

3.8.C Solid Radioactive Waste Delete and relocate to ODCM or P 

3.8.D Dose from All Uranium Fuel Cycle Sources Delete and relocate to ODCM 

Figure 3.8.1 Monticello Nuclear Generating Plant Site Boundary for Delete and relocate to ODCM 

Liquid Effluents 
Figure 3.8.2 Monticello Nuclear Generating Plant Site Boundary for Delete and relocate to ODCM 

Gaseous Effluents 

Table 3.8.1 Radioactive Liquid Effluent Monitoring Instrumentation Delete and relocate to ODCM 

Table 3.8.2 Radioactive Gaseous Effluent Monitoring Delete all but SJAE monitors, relocate to ODCM 

Instrumentation 
Table 4.8.1 Radioactive Liquid Effluent Monitoring Instrumentation Delete and relocated to ODCM 

Surveillance Requirements 
Table 4.8.2 Radioactive Gaseous Effluent Monitoring Delete all but SJAE monitors, relocate to ODCM 

Instrumentation Surveillance Requirements 

Table 4.8.3 Radioactive Waste Sampling and Analysis Program Delete and relocate to ODCM 

Table 4.8.4 Radioactive Gaseous Sampling and Analysis Program Delete and relocate to ODCM 

3.8/4.8 Bases Delete all but SJAE monitors; relocate to ODCM 

3.12/4.12 Sealed Source Contamination Delete all but SJAE monitors and relocate to 
ODCM 

4.16, Bases & Radiation Environmental Monitoring Program Delete and move to program 

Tables 
6.5.A Plant Operations (Operating Procedures) Revise 7 and add 8 

6.5.B.1 Radiological Delete 1 .a., relocate procedure review and 
approval to OQAP 
Relocate 1 .b. & c. to TS 6.9, High Radiation Areas 
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RETS LAR Summary Table 

Spec. No. Title Action 
per STS/TSTF 

6.5.B.2 Relocate to program 6.8.B and revise 

6.5.B.3 Delete - relocate to E-plan admin controls 

6.5.B.4 Relocate to program 6.8.C 

6.5.D Process Control Program (PCP) ete 
6.5.E Offsite Dose Calculation Manual (ODCM) Relocate to program and revise 

6.6.A Records Retained for Five Years No change 
6.6.B Records Retained for Plant Life No change 

6.7.A.2 Occupational Exposure Report Revise to STS and TSTF, delete footnote 

6.7.A.4 Semiannual Radioactive Effluent Release Report Revise to STS and TSTF, delete footnote 

6.7.A.5 Annual Summaries of Meteorological Data Delete 
6.7.C.1 Annual Radiation Environmental Monitoring Report Revise to STS and TSTF 

6.7.C.2 Environmental Special Report Delete, relocate to ODCM 

6.7.C.3 Other Environmental Reports (non-radiological, non- No changes 
aquatic) 

6.8 Programs (Proposed in previous amendment request) Change title 
6.8.A ODCM ODCM program from STS 

6.8.B Primary Coolant Sources Outside Containment From 6.5.B.2 

6.8.C. Post Accident Sampling From 6.5.B.4 

6.8.D Radioactive Effluent Controls Program Establishes program basis for 3.8 relocation to 
ODCM 

6.8. E,F,G,H "Reserved" Preserves order of STS 

6.8.1 Explosive Gas and Storage Tank Radioactivity New program - basis for portions of 3.8 deletion 

Monitoring Program 
6.8.J "Reserved" Preserves order of STS 

6.8.K Technical Specification Bases Control Program Renumber from previous submittal to STS order 

6.9 High radiation Areas Relocated from 6.7.B.1 and revised to TSITSTF

10116/00 J:\LICENSE\Neve\RETS table.doc



Exhibit E

License Amendment Request 
Radiological Effluent Technical Specifications Conformance 

To Standard Technical Specifications and Generic Letter 89-01 

Monticello Off-Site Dose Calculation Manual 

This exhibit provides a copy of the Monticello Offsite Dose Calculation Manual (ODCM), 

revised to reflect relocation of the Technical Specification requirements. The revision to 

the ODCM was based on the guidance of NRC Generic Letter 89-01, Supplement 1, 
"Standard Radiological Effluent Controls for Boiling Water reactors," NUREG-1 302.  

The revised ODCM is provided for NRC information 

All required reviews of the ODCM are complete and the revised ODCM is ready for final 

signature. Upon approval of the license amendment proposed in Exhibit A, these 
documents will be approved and implemented.
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Offsite Dose Calculation Manual 

Table of Contents 

Revision to ODCM memo
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ODCM-02.01 
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Dose From All Uranium Fuel Cycle Sources 

Radiological Environmental Monitoring Program 

Reporting Requirements 

Appendix A 

Appendix B 

Appendix C



Internal Correspondence 

Date November 30, 2000 

From John Peterson Location Monticello 

To Operations Committee Location Monticello 

Subject Revision to Offsite Dose Calculation Manual 

The purpose of this letter is to describe the changes to the Offsite Dose Calculation Manual 

(ODCM), the reason for the changes, and in accordance with Tech. Spec. 6.5.E. 1.b , provide a 
determination that the changes will not reduce the accuracy or reliability of dose calculations 
or setpoint determinations.  

The ODCM was revised to take advantage of improvements offered by relocating the 
procedural details of the "Radiological Effluents Technical Specifications" (RETS) to the 
ODCM in accordance with Generic Letter 89-01 (GL89-01) and NUREG-1302 "Offsite Dose 
Calculation Manual Guidance: Standard Radiological Effluent Controls for Boiling Water 
Reactors". The NRC staff's intent in recommending the relocation of procedural details of the 
current RETS to the ODCM is to fulfill the goal of the Commission Policy Statement for 
Technical Specification Improvements.  

This revision to the ODCM is being submitted to the Operations Committee for review at this 
time, however, this revision will not be implemented until the license amendment request 
removing the Radiological Effluent Technical Specifications from Monticello's Technical 
Specifications is approved by the Nuclear Regulatory Commission. This ODCM revision will 
be submitted with the License Amendment Request for information purposes in accordance 
with GL89-01.  

SCOPE OF CHANGES 

The following administrative changes were made to the ODCM: 

1) RETS procedural details and bases were moved into ODCM-02.01 for liquid effluents and 
ODCM-03.01 for gaseous effluents.  

2) The previous contents of ODCM-02.01 were moved to ODCM-04.01 and named "Liquid 
Effluent Calculations".  

3) The previous contents of ODCM-03.01 were moved to ODCM-05.01 and named "Gaseous 
Effluent Calculations".  

4) The MIDAS calculation methodology from ODCM-05.01 "Gaseous Effluents 
Calculations" was removed because the methodology was not used. The MIDAS 
methodology (contemporaneous dose calculation method) proved to be too complex, is not 
required, and therefore was not implemented. The current dose calculation methodology in 
ODCM-05.01 uses historical meteorology.  

5) The previous contents of ODCM-05.01 were moved to ODCM-07.01 and named 
"RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM".



6) The procedural details of T.S. section 4.16 "RADIATION ENVIRONMENTAL 

MONITORING PROGRAM" were relocated to ODCM-07.01.  

7) References to 10 CFR Part 20.106 (Old I OCFR20) were replaced with 10 CFR Part 

20.1001-20.2402 (New 10CFR20).  

The following changes, which are not strictly administrative in nature, were made to the 

ODCM: 

8) ODCM-07.01 "RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM" 

(REMP) sampling locations were revised based upon recent Annual Land Use Census 

results and more accurate information resulting from the use of a Global Positioning 

Satellite (GPS) system instrument.  
9) The reporting requirements in T.S. section 6.7 related to the ODCM, the record retention 

requirements identified in T.S. section 6.6 related to the ODCM, the Semi-Annual Effluent 

Report requirements, and the annual REMP reporting requirements were relocated to 

ODCM-08.01 and named "REPORTING REQUIREMENTS". The Semi-Annual Effluent 

Report was also changed to the Annual Effluent Report as prescribed by GL89-0 1.  

10) ODCM-04.01 table 1 Maximum Permissible Concentrations for radionuclide I (MPCi) 

values from "Old" 1 OCFR20 table 2 column 2 were replaced with 10 times the 

concentration values in the "New" 1OCFR20 table 2 column 2. The 10 times the 

concentration of 1OCFR20 table 2 column 2 values used for effluents limits are a result of 

a Technical Specifications Task Force (TSTF) improvement initiative approved by the 

NRC. The TSTF is an industry initiative aimed at simplifying and improving Technical 

Specifications.  
11) Dilution factors were removed from the Service Water Monitor and Turbine Building 

Normal Drain Sump monitor setpoint calculations. Deleting the dilution factors from the 

setpoints calculation makes the resultant setpoint valid for all modes of plant operation, 

and is more conservative (lower values).  

Changes 1-7 are primarily administrative in nature.  

Change 8 improves the accuracy of the sampling locations. This change does not reduce the 

accuracy or reliability of dose calculations or setpoint determinations.  

Change 9 relocates the reporting and record retention requirements and changes the frequency 

of the Effluent Report in accordance with Standardized T.S. . This change does not reduce the 

accuracy or reliability of dose calculations or setpoint determinations.  

Change 10 revises the MPCi values used to determine liquid monitor setpoints. The setpoint 

determination methodology is not changed. This change increases the value of the resultant 

setpoints and is less conservative, however, this change maintains the same overall level of 

effluent control while retaining the operational flexibility that exists with current TS under the 

previous 10 CFR 20. This change 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 to 1OCFR Part 50 and (2) restrictions authorized 

by 10 CFR 20.1302 ("new 1OCFR20"). This change does not reduce the accuracy or reliability 

of dose calculations or setpoint determinations and is addressed in the License Amendment 

Request "Radiological Effluent Technical Specifications Conformance To Standard Technical 

Specifications and Generic Letter 89-01".



Change 11 deletes the dilution factors from the setpoint calculation and makes the resulting 

setpoints more conservative. The setpoint determination methodology is not changed.  

This change does not reduce the accuracy or reliability of dose calculations or setpoint 

determinations.  

CONCLUSION 

The proposed ODCM changes, as listed above, will not reduce the accuracy or reliability of 

dose calculations or setpoint determinations as stated in T.S. section 6.5.



MONTICELLO NUCLEAR GENERATING PLANT ODCM-HISTORY 

TITLE: ODCM - HISTORY Revision 0 
II

RECORD OF REVISION

Revision No. Date

May 2, 1979 

February 29, 1980 

July 23, 1982 

March 24,1983 

December 12, 1983 

March 27,1984 

January - 1988 

January - 1990 

November - 1993

Reason for Revision 

Original.  

Incorporation of NRC Staff comments and 
correction of miscellaneous errors.  

Incorporation of NRC Staff comments, addition of 
short term vent dispersion parameters, and 
addition of Appendices D and E.  

Change in milk sampling location.  

Change in milk sampling locations and remove 
formula for converting [tCi/sec to mrad/hr for stack 
and vent wide range gas monitors.  

Change Table 3.2-1 

Incorporation of MIDAS and complete retyping.  

Incorporation of NRC staff comments, correction 
of miscellaneous errors, clarification of term 
abnormal release and addition of references to 
MNGP ODCM computer program.  

Complete rewrite of ODCM creating modular 
format allowing changes of a section rather than 
the whole document.

"Record of Revision" is now incorporated into each individual procedure.
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Reviewed By: 
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MONTICELLO NUCLEAR GENERATING PLANT ODCM-01.01 

TITLE: INTRODUCTION Revision 2* 
Page 1 of 9

OFFSITE DOSE CALCULATION MANUAL - TABLE OF CONTENTS 
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2.1 ODCM Description and Control ...................................  
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2.4 Radiological Effluent Controls And Surveillance Requirement .........
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Reviewed By: 

OC Final Review Meetij: Jl c22 2, Date: 

Approved By Plant Manager: Date: 
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MONTICELLO NUCLEAR GENERATING PLANT 

TITLE: INTRODUCTION
ODOM-Ol .01I
Revision 2* 
Page 2 of 9

1.0 RECORD OF REVISION

Revision No. Date Reason for Revision

December - 1998 

October - 2000

Corrected typo in reference to 
1 OCFR50.36a on page 2, paragraph 1.  

Incorporated Tech Spec 6.8.A.1, 6.8.A.2, 
and 6.8.A.3 relating to ODCM control and 
the relocated definitions into document.
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MONTICELLO NUCLEAR GENERATING PLANT 0DCM-O 1.01 

TITLE: INTRODUCTION Revision 2* 
Page 3 of 9 

2.0 OFF-SITE DOSE CALCULATION MANUAL (ODCM) INTRODUCTION 

2.1 ODCM Description and Control 

2.1.1 In accordance with T.S.6.8.A.1, the ODCM contains the methodology 
and parameters used in the calculation of off-site doses resulting from 
radioactive gaseous and liquid effluents, in the calculation of gaseous 
and liquid effluent monitoring alarm and trip setpoints, and in the 
conduct of the Radiological Environmental Monitoring Program.  

2.1.2 In accordance with T.S.6.8.A.2, the ODCM also contains the radioactive 
effluent controls and radiological environmental monitoring activities and 
descriptions of the information that should be included in the 
Radiological Environmental Operating Program report and Radioactive 
Effluent Release reports required by 1 OCFR50, Appendix I, and 
10CFR50.36a.
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MONTICELLO NUCLEAR GENERATING PLANT ODCM-01.01 

TITLE: INTRODUCTION Revision 2* 
Page 4 of 9 

2.2 Licensee Initiated Changes to the ODCM 

2.2.1 In accordance with T.S.6.8.A.3, licensee initiated changes to the ODCM 
SHALL be documented and records of reviews performed SHALL be 

retained. This documentation SHALL contain: 

A. Sufficient information to support the change(s) together with the 
appropriate analyses or evaluations justifying the change(s), and 

B. A determination that the change(s) maintain the levels of 
radioactive effluent control required by 1 OCFR20.1302, 
40CFR190, 10CFR50.36a, and 10CFR50, Appendix I, and not 
adversely impact the accuracy or reliability of effluent, dose, or 
setpoint calculations.  

2.2.2 Changes SHALL become effective after review and approval by the 
Plant Manager.  

2.2.3 Changes SHALL be submitted to the NRC in the form of a complete, 
legible copy of the entire ODCM as a part of or concurrent with the 
Radioactive Effluent Release Report for the period of the report in which 
any change in the ODCM was made. Each change SHALL be 
identified by markings in the margin of the affected pages, clearly 
indicating the area of the page that was changed, and SHALL indicate 
the date (i.e., month and year) the change was implemented.

I/plr



MONTICELLO NUCLEAR GENERATING PLANT ODCM-01.01 

TITLE: INTRODUCTION Revision 2* 

Page 5 of 9 

2.3 Definitions 

2.3.1 Abnormal Release 

An unplanned or uncontrolled release of radioactive material from the 
plant or a gaseous release where the effluent release rate significantly 
exceeds an established normal release rate. A release which results 
from procedural or equipment inadequacies, or personnel errors, that 
could indicate a deficiency.  

2.3.2 Action 

ACTION SHALL be that part of a control which prescribes required 
actions to be taken under designated conditions within specified 
completion times.  

2.3.3 Batch Release 

A BATCH RELEASE is a discharge of liquid or gaseous radioactive 
effluent of a discrete volume. Prior to sampling for analysis, each batch 
SHALL be isolated and thoroughly mixed to assure representative 
sampling.  

2.3.4 Instrument Calibration 

An instrument calibration means the adjustment of an instrument signal 
output so that it corresponds, within acceptable range, accuracy, and 
response time to a known value(s) of the parameter which the 
instrument monitors. Calibration SHALL encompass the entire 
instrument including actuation, alarm or trip.  

2.3.5 Sensor Check 

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

2.3.6 Instrument Functional Test 

An instrument functional test means the injection of a simulated signal 
into the primary sensor to verify proper instrument channel response, 
alarm, and/or initiating action.  

2.3.7 Composite Sample 

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

I/plr



MONTICELLO NUCLEAR GENERATING PLANT ODCM-01.01 

TITLE: INTRODUCTION Revision 2* 

T Page 6 of 9 

2.3.8 Dose Equivalent 1-131 

DOSE EQUIVALENT 1-131 SHALL be that concentration of 1-131 
(RCi/gram) that alone would produce the same thyroid dose as the 
quantity and isotopic mixture of 1-131, 1-132, 1-133,1-134 and 1-135 
actually present. The thyroid dose conversion factors used for this 
calculation SHALL be those listed in Table III of TID-1 4844, "Calculation 
of Distance Factors for Power and Test Reactor Sites" or in NRC 
Regulatory Guide 1.109, Revision 1, October 1977.  

2.3.9 Exclusion Area Boundary 

The EXCLUSION AREA BOUNDARY is the same as the Site Boundary 
described in ODCM-03.01 Figure 1. The EXCLUSION AREA is the 
area encompassed by the EXCLUSION AREA BOUNDARY.  

2.3.10 Offgas Treatment System 

The OFFGAS TREATMENT SYSTEM SHALL be any system designed 
and installed to reduce radioactive effluents by collecting primary 
coolant system offgas from the primary system and providing for delay 
or holdup for the purpose of reducing the total radioactivity prior to 
release to the environment.  

2.3.11 Liquid Radwaste Treatment System 

The LIQUID RADWASTE TREATMENT SYSTEM SHALL be any 
system designed and installed to reduce radioactive effluents by holdup 
or collecting radioactive materials by means of filtering, evaporation, ion 
exchange or chemical reaction for the purpose of reducing the total 
radioactivity prior to release to the environment.  

2.3.12 Long Term Release 

"Long-term" refers to releases that are generally continuous and stable 
in release rate with some anticipated variation (i.e., <50%, based on a 
running monthly average) in release rate, such as is experienced in 
normal ventilation system effluents at nuclear power plants.  
Determination of doses due to long-term releases should use the 
historical annual average relative concentration (x/Q) based on 
meteorological data summarized, as recommended in Regulatory Guide 
1.111.

I/plr



MONTICELLO NUCLEAR GENERATING PLANT ODCM-01.01 

TITLE: INTRODUCTION Revision 2* 
Page 7 of 9 

2.3.13 Members Of The Public 

MEMBERS OF THE PUBLIC SHALL include all persons who are not 
occupationally associated with the plant. This category does not 
include employees of the utility, its contractors, or its vendors. Also 
excluded from this category are persons who enter the site to service 
equipment or to make deliveries. This category does include persons 
who use portions of this site for recreational, occupational, or other 
purposes not associated with the plant.  

2.3.14 Operable - Operability 

As defined in the Technical Specifications.  

2.3.15 Purge - Purging 

PURGE - PURGING SHALL be any controlled process of discharging 
air or gas from a confinement to maintain temperature, pressure, 
humidity, concentration or other operating condition, in such a manner 
that replacement air or gas is required to purify the confinement.  

2.3.16 Radiological Environmental Monitoring Program (REMP) 

The RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM is 
established for monitoring the radiation and radionuclides in the 
environs of the plant. The program SHALL provide representative 
measurements of radioactivity in the highest potential exposure 
pathways and verification of the accuracy of potential exposure 
pathways and verification of the accuracy of the effluent monitoring 
program and modeling of the environmental exposure pathways.  

2.3.17 Short Term Release 

"Short-term" refers to releases that are intermittent in radionuclide 
concentrations or flow, such as releases from drywell purges and 
systems or components with infrequent use. Short-term releases may 
be due to operational variations which result in radioactive releases 
greater than 50% of the releases normally considered as long-term.  

hort-term releases from these sources during normal operation, 
including anticipated operational occurrences, are defined as those 
which occur for a total of 500 hours or less in a calendar year but not 
more than 150 hours in any quarter.  

2.3.18 Site Boundary 

Means a line within which the land is owned, leased, or otherwise 
controlled by the licensee. The site boundary for liquid releases of 
radioactive material is defined in ODCM-02.01 Figure 1. The site 
boundary for gaseous releases of radioactive material is defined in 
ODCM-03.01 Figure 1.

I/pIr
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TITLE: INTRODUCTION Revision 2* 
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2.3.19 -Source Check 

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

2.3.20 Unrestricted Area 

An UNRESTRICTED AREA means any area at or beyond the site 
boundary to which access is not controlled by the 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 industrial, commercial, institutional and/or recreational 
purposes.  

2.3.21 Uranium Fuel Cycle 

The URANIUM FUEL CYCLE is defined in 40CFR Part 190.02(b) as: 
"The operation of milling of uranium ore, chemical conversion of 
uranium, isotopic enrichment of uranium, fabrication of uranium fuel, 
generation of electricity by a light-water-cooled nuclear power plant 
using uranium fuel, and reprocessing of spent uranium fuel, to the 
extent that these directly support the production of electrical power for 
public use utilizing nuclear energy, but excludes mining operations, 
operations at waste disposal sites, transportation of any radioactive 
material in support of these operations, and the use of recovered 
non-uranium special nuclear and by-product materials from the cycle." 

2.3.22 Venting 

VENTING SHALL be the controlled process of discharging air or gas 
from a confinement to maintain temperature, pressure, humidity, 
concentration or other operating condition, in such a manner that 
replacement air or gas is NOT provided or required.

I/plr
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2.4 Radiological Effluent Controls And Surveillance Requirement 

2.4.1 Controls 

A. Compliance with the controls contained within the succeeding 
text is required during the conditions specified. Upon failure to 
meet the control, the associated ACTION requirements SHALL 
be met.  

B. Noncompliance with a control SHALL exist when the 
requirements of the Control and associated ACTION 
requirements are not met within the specified time interval. If the 
Control is restored prior to expiration of the specified time 
interval, completion of the ACTION requirements is not required.  

C. Noncompliance with a CONTROL and associated ACTION, or a 
Surveillance Requirement SHALL be documented in the annual 
"Radioactive Effluent Release Report' covering the period of the 
noncompliance. Documentation of a noncompliance SHALL 
identify the cause of the noncompliance, define the corrective 
actions taken to correct the noncompliance, and a description of 
actions taken to prevent recurrence.  

2.4.2 Surveillance Requirements 

A. Surveillance Requirements SHALL be met during the conditions 
specified for individual controls unless otherwise stated in an 
individual Surveillance Requirement.  

B. Each Surveillance Requirement SHALL be performed within the 
specified time interval with the following exceptions: 

1. Specified time intervals between tests may be adjusted 
plus 25% to accommodate normal test schedules.  

C. Failure to perform a Surveillance Requirement within the allowed 
surveillance interval, defined by Control B. SHALL constitute 
noncompliance with the OPERABILITY requirements for a 
Control for operation. The time limits of the ACTION 
requirements are applicable at the time it is identified that a 
Surveillance Requirement has not been performed. The 
ACTION requirements may be delayed for up to 24 hours to 
permit the completion of the surveillance when the allowable 
outage time limits of the ACTION requirements are less than 24 
hours. Surveillance Requirements do not have to be performed 
on inoperable equipment.
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OFFSITE DOSE CALCULATION MANUAL - TABLE OF CONTENTS 
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2.0 LIQUID EFFLUENTS 

2.1 Concentration 

2.1.1 Controls 

A. In accordance with T.S.6.8.D.2, the concentration of liquid 
radioactive material released from the site (Figure 1) SHALL be 
limited to ten times the concentration values specified in 
Appendix B, Table 2, Column 2 of 1 OCFR20.1001-20.2402 for 
radionuclides other than dissolved or entrained noble gases. For 
dissolved or entrained noble gases, the concentration SHALL be 
limited to 2 x 10-4 [LCi/ml total activity.  

2.1.2 Applicability 

At all times.  

2.1.3 Action 

A. When the concentration of radioactive material in liquid released 
from the site exceeds the above limits, immediately restore the 
concentration within acceptable limits.  

B. Radioactive material in liquid effluent released from the site 
SHALL be continuously monitored in accordance with Table 3.  

C. The liquid effluent monitors having provisions for automatic 
alarms as listed in Table 3 SHALL be used to limit the 
concentration of radioactive material released at any time from 
the site to the values given in 2.1.1 .A. Setpoints SHALL be 
determined in accordance with the methods in Section 4.0 of the 
ODCM.  

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

2.1.4 Surveillance Requirements 

A. Radioactive liquid wastes SHALL be sampled and analyzed 
according to the sampling and analysis program of Table 2.  

B. The results of radioactive analysis SHALL be used in 
accordance with the methods of the ODCM to assure that the 
concentrations at the point of release are maintained within the 
limits of Control 2.1.1 .A.  

C. Liquid effluent monitoring instrumentation surveillance SHALL be 
performed as required by Table 1.
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2.2 Dose 

2.2.1 Controls 

A. In accordance with T.S.6.8.D.4, the dose or dose commitment to 
a MEMBER OF THE PUBLIC from radioactive materials in liquid 
effluents released from the site SHALL be limited: 

1. During any calendar quarter to <1.5 mrem to the total body 
and to <5 mrem to any organ, and 

2. During any calendar year to <3 mrem to the total body and 
to <10 mrem to any organ.  

2.2.2 Applicability 

At all times.  

2.2.3 Action 

A. 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 a Special Report that includes the 
following information: 

1. Identifies the cause(s) for exceeding the limit(s).  

2. Defines the corrective actions taken to reduce the release.  

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

2.2.4 Surveillance Requirements 

A. Cumulative dose contributions for the current calendar quarter 
and current calendar year SHALL be determined monthly in 
accordance with the ODCM.
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2.3 Liquid Radwaste Treatment Systems 

2.3.1 Controls 

A. In accordance with T.S.6.8.D.6, the LIQUID RADWASTE 
TREATMENT SYSTEM SHALL be used to reduce the 
radioactive materials in liquid wastes prior to their discharge 
when the projected doses, due to the liquid effluent from the site 
would exceed 0.06 mrem to the whole body or 0.2 mrem to any 
organ when averaged over one month.  

2.3.2 Applicability 

At all times.  

2.3.3 Action 

A. 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 a 
Special Report that includes the following information: 

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

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

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

2.3.4 Surveillance Requirements 

A. Doses due to liquid releases SHALL be projected at least once 
each month in accordance with the ODCM.
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2.4 Liquid Holdup Tanks 

2.4.1 Controls 

A. In accordance with T.S.6.8.1.3, the quantity of radioactive material 
contained in each outside temporary tank SHALL be limited to 
_< 10 curies, excluding tritium and dissolved or entrained gases.  

2.4.2 Applicability 

At all times.  

2.4.3 Action 

A. With the quantity of radioactive material contained in any outside 
temporary tank exceeding the limit in 2.4.1 .A. above, immediately 
suspend all additions of radioactive material to the tank and 
within 48 hours reduce the tank contents to within the limit.  

2.4.4 Surveillance Requirements 

A. The quantity of radioactive material contained in each outside 
temporary tank SHALL be determined to be within the limit in 
2.4.1 .A. by analyzing a representative sample of the tank's 
contents at least weekly when radioactive materials are being 
added to the tank.
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2.5 Bases 

2.5.1 Liquid Effluents 

A. Concentration 

Control 2.1.1 .A. 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 concentration 
values specified in Appendix B, Table 2, Column 2 to 
1 OCFR20.1001-20.2402. 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 
1 OCFR 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, 1OCFR Part 50, to a Member 
of the Public and (2) restrictions authorized by 1 OCFR20.1301 (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 1OCFR20.1301 (a).  

B. Dose 

Control 2.2.1 .A. is provided to implement the requirements of 
Sections II.A, III.A and IV.A of Appendix I, 1OCFR Part 50. Action 
required by Control 2.2.1 provides the required operating 
flexibility and at the same time implements 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". Considering that the nearest drinking 
water supply using the receiving water is 33 river miles 
downstream, 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 
40CFR1 41.  

The dose calculations 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 an individual 
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 will be 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

I/pir



MONTICELLO NUCLEAR GENERATING PLANT ODCM-02.01 

TITLE: LIQUID EFFLUENTS Revision 2* 
Page 8 of 16 

1 OCFR50, 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, Revision 1," April 1977. NUREG-0133, 
October 1978 provides methods for dose calculations consistent 
with Regulatory Guides 1.109 and 1.113.  

C. Liquid Radwaste Treatment Systems 

Control 2.3.1 .A. provides assurance that the liquid radwaste 
treatment system will be available for use whenever liquid 
effluents require treatment prior to release to the environment.  
The requirements 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 1 OCFR Part 50.36a, General Design Criterion 60 
of Appendix A to 1 OCFR Part 50 and design objective Section 
II.D of Appendix I to 10CFR 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 
guide set forth in Section II.A of Appendix I, 1 OCFR Part 50, for 
liquid effluents.  

The radioactive liquid effluent monitoring 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 Setpoint for these 
instruments SHALL be calculated and adjusted in accordance 
with the methodologies and parameters in the ODCM to ensure 
that the alarm/trip will occur prior to exceeding the limits of 
1 OCFR 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 1 OCFR Part 50.  

D. Liquid Holdup Tanks 

Restrictions on the quantity of radioactive liquid material 
contained in tanks are required only for temporary tanks. All 
exterior permanent tanks are diked to prevent release of their 
contents in the event of leakage. 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 resultin9 concentrations would be less than 
the values given in Appendix B, Table 2, Column 2, to 
1 OCFR20.1001-20.2402 at the nearest potable water supply and 
the nearest surface water supply in an unrestricted area.
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Surveillance requirements for continuous liquid release points 
are not provided since all Monticello releases are "batch" type 
releases.  

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 setpoints for these instruments will be 
calculated in accordance with NRC approved methods in the 
ODCM to ensure that the alarm will occur prior to exceeding the 
limits of 1 OCFR20. The operability requirements for 
instrumentation are consistent with the requirements of General 
Design Criteria 60, 63, and 64 of Appendix A to 1 OCFR Part 50.
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Figure 1 Monticello Nuclear Generating Plant Site Boundary for Liquid Effluents
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Source 
Sensor Check Check Functional Test 

Instrument Frequency Frequency Frequency Calibration Frequency 

Liquid Radwaste Effluent Daily during Immediately Within 3 months prior Within12 months prior 
Line Gross Radioactivity release Prior to Each to making a release to making a release.* 
Monitor Release 

Liquid Radwaste Effluent Daily during Within 3 months prior Within 12 months prior 
Line Flow Instrument release to making a release to making a release.  

Instruments used in Daily during Within 3 months prior Within 18 months prior 
Determination of Discharge release to making a release to making a release.  
Canal Flow 

Service Water Discharge Daily Monthly Quarterly Each Operating Cycle* 
Pipe Gross Radioactivity 
Monitor 
Discharge Canal Gross Daily Monthly Quarterly Each Operating 
Radioactivity Monitor Cycle ** 

Turbine Building Normal Daily Monthly Quarterly Each Operating Cycle 
Drain Sump Monitor 

Level Monitors for Daily when in Quarterly when in use Each Operating Cycle 
Temporary Outdoor Tanks use when in use 
Holding Radioactive Liquid I I 1__ _ 

The initial Instrument Calibration SHALL be performed using one or more of the reference standards 

certified by the National Bureau of Standards (NBS) or using sources traceable to NBS standards. These standards 
SHALL permit calibrating the system over its intended range of energy and measurement range. For subsequent 
calibration sources that have been related to the initial calibration SHALL be used.  

- An initial Instrument Calibration was performed using a liquid reference standard over the systems 
intended range of energy and measurement range. Solid calibration sources traceable to NBS Standards currently 
being applied for instrument calibrations were related to the initial calibration. If, in the future, the canal radioactivity 
monitor is replaced, the following conditions SHALL apply: 

a. Detector response and system efficiency SHALL be equal to or better than the present system.  

b. Footnote (*) SHALL apply
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Lower Limit of 
Sampling Minimum Type of Activity Detection (LLD) 

Liquid Release Type Frequency Analysis Frequency Analysis (uci/ml)a,e 

Batch Waste Release Each Batch Each Batch Principal Gamma 5 x 10-7 

Tanksb Emittersd 

1-131 1 x 10-6 

One Batch One Batch Dissolved and 1 x 10.5 
Each Month Each Month Entrained Gases 

Each Batch Monthly H-3 1 x 105 

Componsitec 

Gross alpha 1 x 10-7 

Each Batch Quarterly Sr-89, Sr-90 5 x 10-8 
Componsitec 

Fe-55 1 x 10-6
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CD 0 

Note r :0 

to 

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

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

LLD =4.66t "n 
E .V 2.22. Y exp(-XAt) r

CD 

where: C r0 

LLD is the a priori lower limit of detection as defined above (as picocurie per unit mass or volume), 3 Z 

Sb is the standard deviation of the background counting rate or of the counting rate of a blank sample as appropriate U) t 

(as counts per minute). Typical values of E, V, Y and At SHALL be used in the calculations.  

E is the counting efficiency (as counts per transformation), :3 

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

2.22 is the number of transformations per minute per picocurie, 

Y is the fractional radiochemical yield (when applicable), 0.  Cn 

X is the radioactive decay constant for the particular radionuclide, and M 0 

A t Is the elapsed time between midpoint of sample collection and time of counting. c < 
CD - 0 
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b. A batch release is the discharge of liquid wastes of a discrete volume. Prior to sampling for analyses, each batch -C 5Cl 
SHALL be isolated and then thoroughly mixed to assure representative sampling. C" 

c. A composite sample Is one in which the quantity of liquid sampled is proportional to the quantity of liquid waste iZ 
discharged and in which the method of sampling employed results in a specimen which is E 
representative of the liquids released. C • 

Cn C" 
d. The principle gamma emitters for which the LLD specification will apply are exclusively the following A 

radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141, and Ce-144. This list does 3 z 

not mean that only these nuclides are to be detected and reported. Other peaks which are measurable and V (/) 
identifiable, together with the above nuclides, SHALL also be identified and reported. :3 

(a 

e. Nuclides which are below the LLD for the analyses SHALL be reported as "less than" the LLD of the nuclide and 
should not be reported as being present at the LLD level for that nuclide. The "less than" values SHALL not be C.  

used in the required dose calculations. When unusual circumstances result in LLDs higher than required, the > 
reasons SHALL be documented in the Radioactive Effluent Release Report.  
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Minimum 
Channels 

Instrument Operable Applicability Action if Minimum Channels not operable 

Liquid Radwaste Effluent 1 During Release of Liquid radwaste releases may continue for up to 
Line Gross Radioactivity Liquid Radwaste 14 days provided that prior to initiating a release: 
Monitor 3 

a. At least two independent samples are 1 
analyzed in accordance with Table 2. a 

b. At least two technically qualified members 
of the Facility Staff independently verify the < 
release rate calculations and discharge line CD 

valving; 

Otherwise, suspend release of radioactive 
effluents via this pathway.  

Liquid Radwaste Effluent 1 During Release of Liquid radwaste releases via this pathway may CD 

Flow Instrument Liquid Radwaste continue for up to 30 days provided the flow rate 
is estimated at least every four hours during 
actual releases. Pump curves may be used to 0 
estimate flow.  

0 
Discharge Canal Flow During Release of Effluent releases via this pathway may continue _.  
Measurement: Liquid Radwaste for up to 30 days provided the flow rate is 

- Open Cycle Mode 1 estimated at least once every four hours during .  
- Closed/Helper 1 actual releases. Pump curves may be used to 

Cycle Mode estimate flow.  

Discharge Canal Gross 1 At all times Effluent releases may continue for up to 30 days 3 
Radioactivity Monitor* provided that at least once every 8 hours a grab 

sample SHALL be collected and analyzed for 

gross beta at an LLD of 10-7 [lCi/ml or gamma 0 
isotopic forprinciple gamma emitters at an LLD 
of 5.0 x 10- 1Ci/ml.

* - Indicates monitor provided with automatic alarm.
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Minimum 
Channels 

Instrument Operable Applicabilit.• Action if Minimum Channels not operable 

Service Water Discharge 1 At all times Service water discharge may continue for up to 

Pipe Gross Radioactivity 30 days provided that at least once every 8 hours 

Monitor* a grab sample SHALL be collected and analyzed 
for gross beta at an LLD of 10-7 tLCi/ml or gamma 
isotopic for rinciple gamma emitters at an LLD 
of 5.0 x 10-" Ci/ml.  

Turbine Building Normal 1 At all times Liquid sump releases may continue for up to 

Sump Monitor* 30 days provided that at least once every 
8 hours a grab sample SHALL be collected and 
analyzed for gross beta at an LLD of 10-7 1iCi/ml 

or gamma isotopic forprinciple gamma emitters 
at an LLD of 5.0 x 101- iCi/ml.  

Level Monitors for 1 When tanks are in Liquid additions to a tank may continue for up to 

Temporary Outdoor Tanks use 30 days provided the tank level is estimated 

Holding Radioactive Liquid during all liquid additions.  

* - Indicates monitor provided with automatic alarm.
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1.0 RECORD OF REVISION

Revision No. Date Reason for Revision

August - 1995

October - 2000

1 Page 3 of 23, 2nd paragraph - Changed "In 
addition, prior to containment purge and 
venting," to "In addition, prior to 
containment purging". This change was 
made because setpoint recalculation is 
required only for containment purging and 
to be consistent with the rest of the ODCM.  

Page 3 of 23, first paragraph - Changed 
"Reactor Building Vent Plenum Monitor 
which initiates isolation of Reactor Building 
releases" to "Reactor Building Vent Noble 
Gas Monitor". This change was made to 
differentiate the noble gas monitor from the 
plenum radiation monitor and because the 
isolation function has been removed from 
the noble gas monitor system.  

Page 3 of 23, section 1.1.1 - Changed 
"Reactor Building Vent Isolation Setpoint" 
to"Reactor Building Vent Alarm Setpoint".  
This change was made because the 
setpoint exceedance no longer causes the 
Reactor Building Vent to isolate.  

Page 4 of 23, Section 1.1.1 .B - Changed 
"For purge releases, substitute (x/q)v, the 
highest short term dispersion factor from 
Table A-1 2" to "For purge releases, 
substitute the value obtained from 
Chemistry Manual Procedure 1.06.07 
(ATMOSPHERIC DISPERSION 
DETERMINATION). This change was 
made to more accurately predict off-site 
dose from containment purging by using 
near real time actual dispersion values.  

Incorporated Radiological Effluents Tech 
Specs section 3.8.B and 4.8.B into 
document.

2
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2.0 GASEOUS EFFLUENTS 

2.1 Dose Rate 

2.1.1 Controls 

A. In accordance with T.S.6.8.D.7, the dose rate due to radioactive 
materials released in gaseous effluents from the site (Figure 1) 
SHALL be limited to the following: 

1. For Noble Gases: Less than or equal to a dose rate of 500 
mrem/yr to the total body and less than or equal to a dose 
rate of 3000 mrem/yr to the skin, and 

2. For Iodine-1 31, Iodine-1 33, 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 mrem/yr 
to any organ.  

2.1.2 Applicability 

At all times.  

2.1.3 Action 

A. With the dose rate(s) exceeding the above limits, immediately 
decrease the release rate to within acceptable limits(s).  

B. Radioactive material in gaseous effluents released from the site 
SHALL be continuously monitored in accordance with Table 3.  

C. The Noble Gas Effluent monitors having provisions for the 
automatic termination of gaseous releases, as listed in Table 3 
SHALL be used to limit offsite dose rates to the values 
established in 2.1.1 .A.1. Setpoints SHALL be determined in 
accordance with the ODCM.  

2.1.4 Surveillance Requirements 

A. Gaseous effluent monitoring instrument surveillance SHALL be 
performed as required by Table 1.  

B. The release rate due to Iodine-1 31, Iodine-1 33, Tritium, and 
Radioactive Particulates with half-lives greater than 8 days 
SHALL be determined by obtaining representative samples and 
performing analysis in accordance with the sampling and 
analysis program specified in Table 2. Following each analysis, 
the dose rate due to 1-131, 1-33, Tritium and Radioactive 
Particulates with half-lives greater than 8 days, SHALL be 
determined to be less than the limit in 2.1.1 .A.2. in accordance 
with the ODCM.
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2.2 Dose - Noble Gases 

2.2.1 Controls 

A. In accordance with T.S.6.8.D.8, the air dose due to noble gases 
released in gaseous effluents from the site (Figure 1) SHALL be 
limited to the following values: 

1. During any calendar quarter: <5 mrad for gamma radiation 
and <10 mrad for beta radiation, and 

2. During any calendar year: <10 mrad for gamma radiation 

and <20 mrad for beta radiation.  

2.2.2 Applicability 

At all times.  

2.2.3 Action 

A. With the calculated air dose from radioactive noble gases in 
gaseous effluent exceeding any of the above limits, in lieu of a 
Licensee Event Report, prepare and submit to the Commission 
within 30 days a Special Report that includes the following: 

1. Identifies the cause(s) for exceeding the limit(s).  

2. Defines the corrective actions taken to reduce the release.  

3. Defines the proposed corrective actions to be taken to 
assure that subsequent releases will be within the above 
limits.  

2.2.4 Surveillance Requirements 

A. Cumulative dose contributions for the current calendar quarter 
and current calendar year from noble gases in gaseous effluents 
SHALL be determined monthly in accordance with the ODCM.
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2.3 Dose - Iodine-131, Iodine-133, Tritium and Particulates 

2.3.1 Controls 

A. In accordance with T.S.6.8.D.9, the dose to any organ of an 
individual due to lodine-131, Iodine-133, Tritium, and radioactive 
particulates with a half-life greater than 8 days released from the 
site (FIGURE 1) in gaseous effluent SHALL be limited to the 
following: 

1. During any calendar quarter: <7.5 mrem, and 

2. During any calendar year: <15 mrem.  

2.3.2 Applicability 

At all times.  

2.3.3 Action 

A. With the calculated dose from the release of Iodine-1 31, 
Iodine-1 33, Tritium, and Radioactive Particulates with half-lives 
greater than 8 days, exceeding any of the above limits, in lieu of 
a Licensee Event Report, prepare and submit to the Commission 
within 30 days a Special Report that includes the following: 

1. Identifies the cause(s) for exceeding the limit(s).  

2. Defines the corrective actions taken to reduce the release.  

3. Defines the proposed corrective actions to be taken to 
assure that the subsequent releases will be within the 
above limits.  

2.3.4 Surveillance Requirements 

A. Cumulative dose contributions for the current calendar quarter 
and current calendar year for Iodine-1 31, Iodine-1 33, Tritium, 
and Radioactive Particulates with half-lives greater than 8 days in 
gaseous effluents SHALL be determined in accordance with the 
ODCM monthly.
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2.4 Offgas Treatment System 

2.4.1 Controls 

A. In accordance with T.S.6.8.D.6, the OFFGAS TREATMENT 
SYSTEM SHALL be in operation whenever the Main Condenser 
Air Ejector system is in operation. Components of the system 
SHALL be operated to provide the maximum holdup time 
obtainable except during periods of equipment maintenance.  

B. The quantity of radioactivity after 12 hours holdup contained in 
each gas storage tank SHALL be limited to <22,000 curies of 
noble gases (considered as dose equivalent Xe-1 33).  

C. The concentration of hydrogen in the compressed storage 
subsystem SHALL be limited to <2% by volume. With the 
concentration of hydrogen >2% by volume, but <4% by volume, 
restore the concentration of hydrogen to <2% by volume within 
48 hours or suspend operation of the compressed storage 
subsystem.  

D. The hydrogen monitors SHALL be operable as specified in 
Table 3 and set to automatically trip the offgas compressors at 
<_4% hydrogen by volume.  

2.4.2 Applicability 

At all times.  

2.4.3 Action 

A. With gaseous waste being discharged for more than seven (7) 
days with a holdup time of less than 50 hours, in lieu of a 
licensee event report, prepare and submit to the Commission 
within 30 days, a special report which includes the following: 

1. Identification of equipment or subsystems not functional 
and the reason.  

2. Action(s) taken to restore equipment to functional status, 
and 

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

2.4.4 Surveillance Requirements 

A. Following each isotopic analysis of a sample of gases from the 
Steam Jet Air Ejector required by 2.5.1, verify that the maximum 
storage tank activity limit specific in 2.4.1 .B. cannot be exceeded 
using the method in the ODCM.
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2.5 Main Condenser Offgas Activity 

2.5.1 Controls 

A. In accordance with T.S.3.8.A.1, the gross gamma radioactivity 
release rate measured at the steam jet air ejector SHALL be 
limited to <2.6 x 10 O Ci/sec following a 30 minute decay.  

B. In accordance with T.S.3.8.A.3, the activity of radioactive material 
in gaseous form removed from the main condenser SHALL be 
continuously monitored by the steam jet air ejector monitors in 
accordance with Table 3.  

C. In accordance with T.S.3.8.A.4, the steam jet air ejector monitors 
SHALL be set to automatically terminate offgas flow within 30 
minutes at the limit established in Control 2.5.1 .A.  

2.5.2 Applicability 

At all times 

2.5.3 Action 

A. When the limit in 2.5.1 .A. is exceeded, restore the gross gamma 
radioactivity release rate to within the limit within 72 hours or be 
in at least hot shutdown within the next 12 hours.  

2.5.4 Surveillance Requirements 

A. The gross gamma radioactivity of noble gases from the main 
condenser air ejector SHALL be determined to be within the limit 
specified in 2.5.1 .A. at the following times by performing an 
isotopic analysis of a representative sample of gases: 

1. Once every month 

2. Within 24 hours following an increase in the continuous 
monitor reading of 50% after factoring out increases due to 
power level.
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2.6 Containment Venting and Purging 

2.6.1 Controls 

A. In accordance with T.S.6.8.D. 11 and 3.7.A.5.C, except for inerting 
operations following startup and deinerting prior to shutdown, 
containment venting and purging above cold shutdown SHALL 
be via the 2-inch bypass flow path using the Standby Gas 
Treatment System.  

B. In accordance with T.S.6.8.D.11, Containment inerting following 
startup and deinerting prior to shutdown SHALL be via the 
Reactor Building plenum and vent.  

2.6.2 Applicability 

At all times.  

2.6.3 Action 

None 

2.6.4 Surveillance Requirements 

A. Except for inerting operations following startup and deinerting 
prior to shutdown, the containment SHALL be determined to be 
aligned for venting or purging through the Standby Gas 
Treatment System witrin our (4) hours prior to start of and at 
least once per 12 hours during venting or purging of the 
containment above cold shutdown.  

B. Prior to containment purging, the sampling and analysis 
requirements of Table 2 SHALL be met.
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2.7 Bases 

2.7.1 Gaseous Effluents 

A. Dose Rate 

Control 2.1.1 .A. 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 1 OCFR Part 50. This specification 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 IL.A 
and II.C design objectives of Appendix I to 1 OCFR 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. 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 specification does not 
affect the requirement to comply with the annual limitations of 
10CFR20.1301 (a).  

B. Dose From Noble Gas 

Control 2.2.1 .A. is provided to implement the requirements of 
Sections 11.B, IlI.A and IV.A of Appendix I, 10CFR Part 50. Action 
required by Control 2.2.1 provides the required operating 
flexibility and at the same time implements 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 
reasonably achievable".  

The Surveillance Requirements implement the requirements in 
Section III.A of Appendix I that conformance with the guides of 
Appendix I is to be shown by calculational procedures based on 
models and data such that the actual exposure of an individual 
through the appropriate pathways is unlikely to be substantially 
underestimated. The dose calculations established in the ODCM 
for calculating the doses due to the actual release rates of 
radioactive noble gases in gaseous effluents will be 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
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1OCFR 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 the restricted area boundary may be based upon the 
historical average atmospheric conditions. NUREG-0133, 
October, 1978 provides methods for dose calculations with 
Regulatory Guides 1.109 and 1.111.  

C. Dose From Iodine 131, Iodine 133, Tritium & Particulates 

Control 2.3.1 .A. is provided to implement the requirements of 
Section II.C, II.A and IV.A of Appendix I, 1 OCFR Part 50. The 
release rate specifications for 1-131, 1-133, tritium and radioactive 
particulates with halt-lives greater than eight days are dependent 
on the existing radionuclide pathways to man in the Unrestricted 
Area. The pathways which are examined in the development of 
these calculations are: 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.  

D. Offgas Treatment Systems 

Control 2.4.1 .A. provides assurance that the Offgas Treatment 
System will be in operation whenever main condenser offgas is 
released to the environment. The requirement that the 
appropriate portions of this system be used when specified 
provides reasonable assurance that the releases of radioactive 
materials in gaseous effluents will be kept "as low as is 
reasonably achievable". This specification implements the 
requirements of 1 OCFR50.36a, General Design Criterion 60 of 
Appendix A to 1OCFR Part 50, and design objective Section II.D 
of Appendix I to 1 OCFR Part 50. The specified limits governing 
the use of appropriate portions of the systems were specified as 
a suitable fraction of the guide set forth in Sections 11.6 and IL.C 
of Appendix I, 1 OCFR Part 50, for gaseous effluents.  

Control 2.4.1.B. is provided to limit the radioactivity which can be 
stored in one decay tank. 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 an individual at the site 
Restricted Area Boundary will not exceed 20 mrem. A flow 
restrictor in the discharge line of the decay tanks prevents a tank 
from being discharged at an uncontrolled rate. In addition, 
interlocks prevent the contents of a tank from being released with 
less than 12 hours of holdup.
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The radioactive gaseous effluent monitoring 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 Setpoint 
for these instruments will be calculated in accordance with NRC 
approved methods in the ODCM to ensure that the alarm/trip will 
occur prior to exceeding the limits of 1 OCFR Part 20. The 
OPERABILITY requirements for this instrumentation are 
consistent with the requirements of General Design Criteria 60, 
63, and 64 of Appendix A to 1 OCFR Part 50.  

E. Main Condenser Offgas Activity 

Control 2.5.1 .A. establishes a maximum activity at the steam jet 
air ejector. Restricting the gross radioactivity rate of noble gases 
from the main condenser provides reasonable assurance that the 
total body exposure to an individual at the restricted area 
boundary will not exceed the limits of 1 OCFR Part 20 in the event 
this effluent is inadvertently discharged directly to the 
environment with minimal treatment. This control implements the 
requirements of General Design Criteria 60 and 64 of Appendix A 
to 1OCFR Part 50.  

F. Containment Venting and Purging 

Control 2.6.1 requires the containment to be purged and vented 
through the standby gas treatment system except during inerting 
and deinerting operations. This provides for iodine and 
particulate removal from the containment atmosphere. During 
outages when the containment is opened for maintenance, the 
containment ventilation exhaust is directed to the monitored 
reactor building vent. Use of the 2 inch flow path prevents 
damage to the standby gas treatment system in the event of a 
loss of coolant accident during purging or venting. Use of the 
reactor building plenum and vent flow path for inerting and 
deinerting operations permits the control room operators to 
monitor the activity level of the resulting effluent by use of the 
Reactor Building Vent Wide Range Gas Monitors. In the event 
that the Reactor Building release rate exceeds the Reactor 
Building Vent Wide Range Gas Monitor alarm settings, the 
monitors will alarm in the Control Room alerting the operators to 
take actions to limit the release of gaseous radioactive effluents.  
The alarm settings for the Reactor Building Vent Wide Range 
Gas Monitors are calculated in accordance with the NRC 
approved methods in the ODCM to ensure that alarms will alert 
Control Room Operators prior to the limits of 1 OCFR Part 20 
being exceeded.
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Figure 1 Monticello Nuclear Generating Plant Site Boundary for Gaseous Effluents 
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Source 
Sensor Check Check Functional Test 

Instrument Frequency Frequency Frequency Calibration Frequency 

Main Condenser Air Ejector Daily during Quarterly Once each Operating 
Noble Gas Activity Monitors air ejector Cycle 

operation 

Main Condenser Offgas Daily during air Monthly Quarterly# 
Treatment System ejector 
Hydrogen Monitors operation 
Plant Stack Wide Range Daily Monthly Quarterly Once each Operating 
Noble Gas Activity Monitors Cycle* 
Plant Stack Iodine and Weekly 
Particulate Samplers 
Plant Stack Flow Monitor Daily Once each Operating 

Cycle 
Plant Stack Sample Flow Daily Once each Operating 
Instruments Cycle 

Reactor Building Vent Wide Daily Monthly Quarterly Once each Operating 
Range Noble Gas Activity Cycle* 
Monitors 

Reactor Building Vent Weekly 
Iodine and Particulate 
Samplers 
Reactor Building Vent Duct Daily Once each Operating 
Flow Monitors Cycle 
Reactor Building Vent Daily Once each Operating 
Sample Flow Instruments Cycle 

The Initial Instrument Calibration SHALL be performed using one or more of the reference standards 
certified by the National Bureau of Standards (NBS) or using sources traceable to NBS standards. These standards 
SHALL permit calibrating the system over its intended range of energy and measurement range. For subsequent 
calibration sources that have been related to the initial calibration SHALL be used.  

# - The Calibration SHALL include the use of standard gas samples containing a nominal four volume percent hydrogen.
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Lower Limit of 
Gaseous Sampling Minimum Type of Activity Detection (LLD) 

Release Type Frequency Analysis Frequency Analysis (uci/ml)a"e,1 

Containment Purge Each Purge Each Purge Principal Gamma 1 x 10-4 

Grab Sample Emitters(f) 

H-3h 1 x 10-6 

Plant Stack and Monthlyb Monthly Principal Gamma 1 x 10-4 

Reactor Building Vent Grab Sample Emitters(f) 

H-3i 1 x 10-6 

Continuousg Weeklyc 1-131 1 x 10-12 

Charcoal Sample 1-133 1 x 10-10 

Continuousg Weeklyc Principal Gamma 1 x 10-11 
Particulate Sample Emitters (1-131, 

Others) 

Continuousg Monthlyd Composite Gross alpha 1 x 10-11 
Particulate Sample 

Continuousg Quarterlyd Composite Sr-89, Sr-90 1 x 10-11 
Particulate Sample 

Continuousg Composite monitor Gross gamma or 1 x 10-6 
gross beta noble 
gas activity
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a. The LLD is the smallest concentration of radioactive material in a sample that will be detected with 95% 0rr 

probability with 5% probability of falsely concluding that a blank observation represents a "real" signal. Note (a) Cr 

of Table 2 is applicable. 
(D 

b. Grab samples taken at the discharge of the plant stack and Reactor Building vent are generally below minimum 

detectable levels for most nuclides with existing analytical equipment. For this reason, isotopic analysis data, 

corrected for holdup time, for samples taken at the steam jet air ejector may be used to calculate noble gas " 
ratios.  

c. Whenever the steady state radioiodine concentration is greater than 10 percent of the limit of Specification > 
3.6.C.1, daily sampling of reactor coolant for radioactive iodines of 1-131 through 1-135 is required. Whenever a CD 0 

change of 25% or more in calculated Dose Equivalent 1-131 is detected under these conditions, the iodine and 0 MI 
particulate collection devices for all release points SHALL be removed and analyzed daily until it is shown that a o 
pattern exists which can be used to predict the release rate. Sampling may then revert to weekly. When c 
samples collected for one day are analyzed, the corresponding LLDs may be increased by a factor of 10. m U 

Samples SHALL be analyzed within 48 hours after removal. n M'_'1 

d. To be representative of the average quantities and concentrations of radioactive materials in particulate form in -, 
gaseous effluents, samples should be collected in proportion to the rate of flow of the effluent streams. CD 

e. The principal gamma emitters for which the LLD specification will apply are exclusively the following I 

radionuclides: Kr-87, Kr-88, Xe-1 33, Xe-1 33m, Xe-135, and Xe-1 38 for gaseous emissions and Mn-54, Fe-59, z 

Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141, and Ce-144 for particulate emissions. This list does not 

mean that only these nuclides are to be detected and reported. Other peaks which are measurable and C,) 

identifiable, together with the above nuclides, SHALL also be identified and reported.  

f. Nuclides which are below the LLD for the analyses SHALL be reported as "less than" the LLD of the nuclide and 

should not be reported as being present at the LLD level for that nuclide. The "less than" values SHALL NOT be 

used in the required dose calculations. When unusual circumstances result in LLDs higher than reported, the 

reasons SHALL be documented in the semiannual effluent report.  

g. The ratio of the sample flow rate to the sampled stream flow rate SHALL be known for the time period sampled. (n - M 0 

h. H3 analysis SHALL not be required prior to purging if the limits of Specification 3.1 are satisfied for other - < 

nuclides. However, the H3 analysis SHALL be completed within 24 hours after sampling. CD 

i. In lieu of grab samples, continuous monitoring with bi-weekly analysis using silica-gel samplers may be provided. 0 3 
0 *0 
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Minimum 
Channels 

Instrument Operable Applicability Action if Minimum Channels not Operable -I 

Main Condenser Air Ejector 2 During air ejector From and after the date that one of the two steam CD 

Noble Gas Activity Monitor operation jet air ejector offgas radiation monitors is made 
or found to be inoperable, continued reactor 
power operation is permissible provided the a 
inoperable radiation monitor instrument channel " 
is tripped. Upon loss of both steam jet air 
ejector offgas radiation monitors, be in Hot 
Standby within six hours. (D 

Main Condenser Offgas 2# During air ejector Operation may continue for up to 14 days with 
Treatment System operation one Operable channel per operating recombiner U) 

CD Hydrogen Monitors train. With all channels inoperable, be in Hot 
Standby within six hours.  

Plant Stack 

Wide Range Noble 1 At all times Releases via this pathway may continue for C 
CD 

Gas Activity up to 30 days provided grab samples are 
Monitors* taken and analyzed at least once every 8 hours.  

Iodine Sampler 1 At all times Releases via this pathway may continue for 0 
Cartridge up to 30 days provided within 8 hours samples m" 

0 are continuously collected with auxiliary -.  

sampling equipment as required by Table 2.  

Particulate Sampler 1 At all times Releases via this pathway may continue for 
Filter up to 30 days provided within 8 hours samples •" 

are continuously collected with auxiliary sampling 
equipment as required by Table 2.  

CD 
Stack Flow Monitor 1 At all times Releases via the pathway may continue for up 

to 30 days provided the flow rate is estimated M 
at least once every 4 hours. 0 

Sample Flow 1 At all times Releases via the pathway may continue for up 
Instrument to 30 days provided the flow rate is estimated at 

least once every 4 hours.
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Minimum 
Channels 

Instrument Operable Applicability Action if Minimum Channels not Operable 

Reactor Building Vent 
(includes Turbine Building 
& Radwaste Building releases) 

Wide Range Noble 1 At all times Releases via this pathway may continue for 
Gas Activity up to 30 days provided grab samples are 
Monitors** taken and analyzed at least every 8 hours.  

Iodine Sampler 1 At all times Releases via this pathway may continue for 
Cartridge up to 30 days provided within 8 hours samples 

are continuously collected with auxiliary 
sampling equipment as required by Table 2.  

Particulate Sampler 1 At all times Releases via this pathway may continue for 
Cartridge up to 30 days provided within 8 hours samples 

are continuously collected with auxiliary sampling 
equioment as required by Table 2.  

Duct Flow Monitors 1 At all times Releases via the pathway may continue for up 
to 30 days provided the flow rate is estimated 
at least once every 4 hours.  

Sample Flow 1 At all times Releases via the pathway may continue for up 
Instruments to 30 days provided the flow rate is estimated at 

least once every 4 hours.

Notes: 

# - Indicates number of channels required per operating recombiner train.  
* - Provides automatic termination of offgas treatement system releases.  

- Provides Control Room indication prior to exceeding 10CFR Part 20 release limits.
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1.0 RECORD OF REVISION

Revision No. Date Reason for Revision

October - 2000 Moved previous ODCM-02.01 (LIQUID 
EFFLUENTS) into this section and 
renamed this section "LIQUID EFFLUENTS 
CALCULATIONS" to facilitate moving the 
Radiological Effluents Tech Specs to the 
ODCM.  

Removed dilution flow from setpoint 
calculations for the Service Water and 
Turbine Normal Drain Monitors to ensure 
the setpoints are valid for all plant modes.  
Revised the Table 1 MPCi values to 10 
times the concentration values of 
10CFR20.1001-20.2402, Table 2, Column 
2.

1
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2.0 LIQUID EFFLUENT CALCULATIONS 

It is MNGP's policy to make no routine liquid releases, this section is used to: 

A. Determine alarm setpoints for liquid monitors; 

B. Determine that liquid concentrations in effluents are below 10 times the allowable 
concentrations given in 1 OCFR20; 

C. Calculate dose commitments to individuals; and 

D. Project doses for the next month due to liquid radioactive effluents.  

2.1 Monitor Alarm Setpoint Determination 

Monitor alarm setpoints are determined to assure compliance with Tech Specs.  
The setpoints indicate if the concentration of radionuclides in the liquid effluent at 
the site boundary exceeds 10 times the concentrations specified in Appendix B, 
Table 2, Column 2 of 1 OCFR2,0.1001-20.2402 for radionuclides other than 
dissolved or entrained noble gases. The setpoints will also assure that a 
concentration of 2 x 10-4 IiCi/ml for dissolvedor entrained noble gases is not 
exceeded.  

Monitor alarm setpoints are calculated monthly. The calculation is performed by 
the LIQDOS computer program. The calculation is based on radionuclides 
detected in effluent from the release point during the previous month in the 
following manner: 

A. If there were no detectable radionuclides during the previous month, the 
BWR GALE Code source terms (Table 1)(2) will be used as the basis for the 
monthly release rate.  

B. If the calculated setpoint is less than the existing monitor setpoint, the 
setpoint will be reduced to the new lower value.  

C. If the calculated setpoint is greater than the existing monitor setpoint, the 
setpoint may remain at the lower value or be increased to the new value.
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2.1.1 Radwaste Discharge Line Monitor 

The following method applies to liquid releases from the plant via the 
discharge canal when determining the high-high alarm setpoint for the 
Liquid Radwaste Effluent Monitor during all operational conditions. The 
radwaste discharge flowrate is assumed to be maintained relatively 
constant at or near the maximum Liquid Radwaste Pump design 
flowrate. Circulating water is used for dilution because the setpoint is 
applied at the liquid effluent site boundary (ODCM-02.01, Figure 1).  

A. Determine the "mix" (radionuclides and composition) of the liquid 
effluent.  

1. Determine the liquid source terms that are representative 
of the "mix" of the liquid effluent. Liquid source terms are 
the total curies of each isotope released during the 
previous month. Table 1 source terms may be used if 
there have been no liquid releases.  

2. Determine Si (the fraction of the total radioactivity in the 
liquid effluent comprised by radionuclide i) for each 
individual radionuclide in the liquid effluent.  

Si Ai 2.1-1 

where 

A4 = The radioactivity of radionuclide i in the liquid 
effluent from Table 1.  

B. Determine Ct, the maximum acceptable total radioactivity 
concentration of all radionuclides in the liquid effluent prior to 
dilution ([Ci/ml).  

Ct =F 2.1-2 

MPCi 
where 

F = Dilution water flowrate (gpm): 

= Current circulating water flowrate or 240,000 gpm 
from two circulating water pumps, whichever is 
less.  

f = The maximum acceptable discharge flowrate prior 
to dilution (gpm); 

= 50 gpm from the Liquid Radwaste Pump (3);
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and 

MPci = The liquid effluent radioactivity concentration limit for 
radionuclide i (!tCi/ml) from Table 1.  

C. Determine Cm, the maximum acceptable total radioactivity 
concentration of the radionuclides (minus tritium) in the liquid 
discharge prior to dilution ([LCi/ml).  

CM = Ct -(CtSH) 2.1-3 

where 

SH - The fraction of the total radioactivity in the liquid 
effluent comprised of tritium and other radionuclides 
that do not emit gamma or x ray radiation.  

D. Determine C.R., the calculated monitor count rate above 
background attributed to the radionuclides (ncps).  

C.R. = 2.1-4 E 

where 

E = The detection efficiency of the monitor ([tCi/cc/cps) 
from Plant Chemistry Surveillance procedures.  

E. The monitor high-high alarm setpoint above background (ncps) 
should be set at or less than the C.R. value. Since only one tank 
can be released at a time, adjustment of this value is not 
necessary to compensate for releases from more than one 
source.  

2.1.2 Discharge Canal Monitor 

The following method determines the high-high alarm setpoint for the 
Discharge Canal Monitor during all operational conditions.  

A. Determine the "mix" (radionuclides and composition) of all liquids 
released into the discharge canal.  

1. Determine the liquid source terms that are representative 
of the "mix" of all liquid released into discharge canal.  
Liquid source terms are the total curies of each isotope 
released during the previous month. Table 1 source terms 
may be used if there have been no liquid releases.

I/plr



MONTICELLO NUCLEAR GENERATING PLANT ODCM-04.01 
TITLE: LIQUID EFFLUENT CALCULATIONS Revision 1* 

IPage 6 of 20

2. Determine Si, the fraction of the total radioactivity of all 
liquids released into the discharge canal comprised by 
radionuclide i for each individual radionuclide released into 
the discharge canal.

Si = 2.1-5

where 

= The radioactivity of radionuclide i released into 
the discharge canal.  

B. Determine Cd, the maximum acceptable total radioactivity 
concentration of all radionuclides released into the discharge 
canal (ltCi/ml).

Cd1 
PSi 

SMPCi

2.1-6

where 

MPCi = The liquid effluent radioactivity concentration limit for 
radionuclide i ([iCi/ml) from Table 1.  

C. Determine Cm, the maximum acceptable total radioactivity 
concentration of the radionuclides (minus tritium) released into 
the discharge canal ([LCi/ml).

Cm = Cd- (CdSH) 2.1-7

where

= The fraction of the total radioactivity released into 
the discharge canal comprised of tritium and other 
radionuclides that do not emit gamma or x-ray 
radiation.

D. Determine C.R., the calculated monitor count rate above 
background attributed to the radionuclides (ncps).

C.R. 2.1-8

where

E = The detection efficiency of the monitor (ýtCi/cc/cps) 
from Plant Chemistry Surveillance procedures.

I/plr
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E. The monitor high-high alarm setpoint above background (ncps) 
should be set at or less than the C.R. value.  

2.1.3 Service Water Discharge Pipe Monitor 

Dilution flow is not used for the service water discharge pipe monitor 
setpoint determination to ensure the setpoint is valid for all modes of 
plant operation. The following method determines the high-high alarm 
setpoint for the Service Water Discharge Pipe Monitor during all 
operational conditions.  

A. Determine the "mix" (radionuclides and composition) of the 
service water effluent.  

1. Determine the liquid source terms that are representative 
of the "mix" of the service water effluent. Liquid source 
terms are the total curies of each isotope released during 
the previous month. Table 1 source terms may be used if 
there have been no liquid releases.  

2. Determine Si the fraction of the total radioactivity in the 
service water effluent comprised by radionuclide i, for each 
individual radionuclide in the liquid effluent.  

Si Ai 2.1-9 
:Ai 

where 

A, = The radioactivity of radionuclide i in the service 
water effluent.  

B. Determine Ct, the maximum acceptable total radioactivity 
concentration of all radionuclides in the service water effluent 
prior to dilution (RCi/ml).  

Ct = 1 2.1-10 

MPC1 

where 

MPCi = The liquid effluent radioactivity concentration limit for 
radionuclide i ([0Ci/ml) from Table 1.

l/plr
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C. Determine Cm, the maximum acceptable total radioactivity 
concentration of the radionuclides (minus tritium) in the service 
water prior to dilution (!LCi/ml).  

Cm = Ct-(CtSH) 2.1-11 

where 

SH The fraction of the total radioactivity in the service 
water effluent comprised of tritium and other 
radionuclides that do not emit gamma or x-ray 
radiation.  

D. Determine C.R., (the calculated monitor count rate above 
background attributed to the radionuclides (ncps)).  
C. R. Cm 2.1-12 

=R E 

where 

E = The detection efficiency of the monitor ([LCi/cc/cps) 
from Plant Chemistry Surveillance procedures.  

E. The monitor high-high alarm setpoint above background (ncps) 
should be set at or less than the C.R. value.  

2.1.4 Turbine Building Normal Drain Sump Monitor 

Dillution flow is not used for the Turbine Building Normal Drain Sump 
Monitor setpoint determination to ensure the setpoint is valid for all 
modes of plant operation. The following method determines the 
high-high alarm setpoint for the Turbine Building Normal Drain Sump 
Monitor during all operational conditions.  

A. Determine the "mix' (radionuclides and composition) of the 
TBNDS effluent.  

1. Determine the liquid source terms that are representative 
of the "mix" of the TBNDS effluent. Liquid source terms 
are the total curies of each isotope released during the 
previous month. Table 1 source terms may be used if 
there have been no liquid releases.

I/plr
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2. Determine S1, the fraction of the total radioactivity in the 
TBNDS effluent comprised by radionuclide i, for each 
individual radionuclide in the liquid effluent.  

S - -AL- 2.1-13 
2 i 

where 

A1 = The radioactivity of radionuclide i in the TBNDS 
effluent.  

B. Determine Ct, the maximum acceptable total radioactivity 
concentration of all radionuclides in the TBNDS effluent prior to 
dilution (RCi/ml).  

Ct 1 S 2.1-14 

i MPCi 

MPCi = The liquid effluent radioactivity concentration limit for 
radionuclide i (ýtCi/ml) from Table 1.  

C. Determine Cm, the maximum acceptable total radioactivity 
concentration of the radionuclides (minus tritium) in the TBNDS 
prior to dilution (IACi/ml).  

Cm = Ct- CSH) 2.1-15 

where 

SH The fraction of the total radioactivity in the TBNDS 
effluent comprised of tritium and other radionuclides 
that do not emit gamma or x-ray radiation.  

D. Determine C.R., the calculated monitor count rate above 
background attributed to the radionuclides (ncps).  

C. R. 2.1-16 
=E 

where 

E = The detection efficiency of the monitor ([pCi/cc/cps) 
from Plant Chemistry Surveillance procedures.  

E. The monitor high-high alarm setpoint above background (ncps) 
should be set at or less than the C.R. value.

I/plr
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2.1.5 Multiple Release Points

The discharge canal monitor, service water discharge and TBNDS line 
monitor are provided to detect unplanned or accidental releases. All 
normal releases are monitored by the radwaste discharge line monitor.  
There are, therefore, no multiple release points and monitor settings do 
not have to be reduced to account for multiple releases.

I/pir
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2.2 Liquid Effluent Concentration - Compliance With 10CFR20 
in order to demonstrate compliance with I10CFR20, the concentrations of 

radionuclides in liquid effluents are determined and compared to 10 times the 
concentrations specified in Appendix B, Table 2, Column 2 to 
10OCFR20.1001 -20.2402. The concentration of radioactivity in effluents prior to 

dilution is determined. The concentration in diluted effluent is calculated by the 
LIQDOS computer program.  
2.2.1 Batch Releases 

A. Prerelease 

The radioactivity content of each batch release is determined 
prior to release. MNGP will show compliance with Tech Specs 

(TS) in the following manner: 

The concentration of the various radionuclides in the batch 
release prior to dilution flow to obtain the concentration at the 

unrestricted area. This calculation is shown in the following 
equation: 

Conci = __ 2.2-1 

MDF 
where 
Conci = concentration of radionuclide i at the unrestricted 

area, (RCi/ml); 

Ci = concentration of radionuclide i in the potential batch 
release, ([Ci/ml); 

R = release rate of the batch, (gpm); 

MDF = minimum dilution flow, (gpm).  

The projected concentration in the unrestricted area is compared 
to 10 times the concentrations specified in Appendix B, Table 2, 
Column 2 to 1 OCFR20.1001-20.2402. These concentrations are 
given in Table 1. Before a release may occur, Equation 2.2-2 
must be met for all nuclides. For the MNGP the MDF is 240,000 
gpm. The maximum release rate is 50 
gpm.  
2. Conci < 1 2.2-2 

i MPCi 

where 

MPCi = maximum concentration of radionuclide i from 
Table 1, (RCi/ml).

I/plr
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2.3 Liquid Effluent Doses - Compliance With 1OCFR50 

Doses resulting from liquid effluents are calculated monthly to show compliance 
with 1 OCFR 50. These calculations are performed by the LIQDOS computer 
program. A cumulative summation of total body and organ doses for each 
calendar quarter and calender year is maintained as well as projected doses for 

the next month.  

2.3.1 Determination of Liquid Effluent Dilution 

To determine doses from liquid effluents the near field average dilution 
factor for the period of release must be calculated. This dilution factor 
must be calculated for each bath release. The dilution factor is 
determined by: 

Rk 2.3-1 
Fk= X ADFk 

where 

Rk = release rate of the batch during time period k, (gpm); 

and 

ADFk = actual dilution flow during the time period of release 
k, (gpm).  

The value of X is the site specific value for the mixing effect of the 
MNGP discharge structure. This value is 1.0 for MNGP while operating 
in the once-through cooling mode. Although not expected to occur, if 
radioactive material is discharged while operating in the recycle mode, 
this value may be 1.86. (4) 

2.3.2 Dose Calculations 

The dose contribution from the release of liquid effluents is calculated 
monthly. The dose contribution is calculated using the following 
equation: 

D i X-AijtkCikFk 2.3-2 
ki 

where 

Dj = the dose commitment to the total body or any organ, from 
the liquid effluents for the 31 day period, (mrem); 

Cik = the average concentration of radionuclide, i, in undiluted 
liquid effluent for release k, (jtCi/ml);

I/pir
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,•j = the site related ingestion dose commitment factor to the total 
body or any organ j for each identified principal gamma and 
beta emitter, (mrem/hr per IiCi/ml); 

Fk = the near field average dilution factor for Cik during liquid 

effluent release k, as defined in Equation 2.3-1, and 

tk = the length of time for release k, (hours).  

The dose factor A, was calculated for an adult for each isotope using 
the following equalion: 

Aij = 1.14 x 105 (730/Dw + 21 BFi) DFij 2.3-3 

where 

1.14 x 105 = 6pCi 103mI 1_yr 
[LCi liter 8760 hr 

730 = adult water consumption rate, (liters/yr); 

Dw = dilution factor from the near field area to the potable water 
intake for adult water consumption; 

21 = adult fish consumption, (kg/yr); 

BFi = bioaccumulation factor for radionuclide i in fish from Table 
A-1 of Regulatory Guide 1.109 Rev. 1, (5) (pCi/kg per 
pCi/liter); 

DFij = dose conversion factor for radionuclide i for adults for 
particular organ j from Table E-1 1 of Regulatory Guide 1.109 
Rev. 1, (mrem/pCi).  

The A.- values for an adult at the MNGP are given in Table 2. The far 
field dilution factor, Dw for the MNGP is 7:1 for the nearest downstream 
water supply in St. Paul. This value was determined by assuming that 
effluents are completely mixed in 50% of the Mississippi River flow 
(7431 cfs at Anoka, MN). (6)

I/plr
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2.3.3 Cumulation of Doses 

Doses calculated monthly are summed for comparison with quarterly 
and annual limits. The monthly results should be added to the doses 
cumulated from the other months in the quarter of interest and in the 
year of interest. This summation is performed by the LIQDOS computer 
program.  

For the quarter: 

D < 1.5 mrem total body 2.3-4 

D < 5 mrem any organ 2.3-5 

For the Calendar Year, 

D < 3 mrem total body 2.3-6 

D < 10 mrem any organ 2.3-7 

The quarterly limits given above represent one half of the annual design 
objective.(7) If these quarterly or annual limits are exceeded, a special 
report should be submitted stating the reason and corrective action to 
be taken. This report will include results of analysis of Mississippi River 
water and an analysis of possible impacts through the drinking water 
pathway. If twice these limits are exceeded, a special report will be 
submitted showing compliance with 40CFR1 90. (8) 

2.3.4 Projection of Doses 

Anticipated doses resulting from the release of liquid effluents are 
projected monthly. If the projected doses for the month exceed 2% of 
Equation 2.3-6 or 2.3-7, additional components of the liquid radwaste 
treatment system will be used to process waste. The projected doses 
are calculated using Equation 2.3-2. This calculation is performed by 
the LIQDOS computer program. The dilution factor, Fk, is calculated by 
replacing the term ADFk in Equation 2.3-1 with the term MDF from 
Equation 2.2-1.  

The total source term utilized for the most recent dose calculation 
should be used for the projections unless information exists indicating 
that actual releases could differ significantly in the next month. In this 
case, the source term would be adjusted to reflect this information and 
the justification for the adjustment noted. This adjustment should 
account for any radwaste equipment which was operated during the 
previous month that could be out of service in the coming month.

I/plr
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Figure 1 Radwaste Clean, Dirty, Solid Waste
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Table 1 Liquid Source Terms

Radionuclide 

H-3 
Na-24 
Mn-54 
Mn-56 
Fe-59 
Co-58 
Co-60 
Cu-64 
Zn-65 
Zn-69m 
Br-83 
Sr-89 
Sr-90 
Sr-91 
Sr-92 
Y-92 
Y-93 
Mo-99 
1-131 
1-132 
1-133 
1-134 
1-135 
Cs-1 34 
Cs-1 36 
Cs-1 37 
Cs-1 38 
Ba-1 40 
La-1 41 
Ce-141 
Ce-144 
Np-239 
Noble 
Gases 
Total

Radioactivity Ai 
Ci/yr* 

2.1E 1 
1.7E-1 
2.6E-3 
2.7E-1 
8.1E-4 
9.3E-3 
2.OE-2 
5.4E-1 
5.3E-3 
3.7E-2 
1.4E-2 
2.8E-3 
1.7E-4 
6.4E-2 
5.8E-2 
1.OE-1 
6.6E-2 
5.OE-2 
1.3E-1 
1.3E-1 
4.OE-1 
6.4E-2 
2.5E-1 
8.3E-2 
2.6E-2 
1.2E-1 
1.5E-1 
1.1 E-2 
5.7E-3 
8.5E-4 
5.3E-3 
1.7E-1 

2.40E1

* These source terms were calculated in accordance with NUREG-0016 by using the USNRC "GALE" Code.  

-- MPq- Values are 10 times the concentration values of 10CFR20.1001 - 20.2402 Table 2 Column 2.

I/plr

MPCG 
ýLCi/ml** 
1 E-2 
5E-4 
3E-4 
7E-4 
1 E-4 
2E-4 
3E-5 
2E-3 
5E-5 
6E-4 
9E-3 
8E-5 
5E-6 
2E-4 
4E-4 
4E-4 
2E-4 
2E-4 
1 E-5 
1 E-3 
7E-5 
4E-3 
3E-4 
9E-6 
6E-5 
1 E-5 
4E-3 
8E-5 
5E-4 
3E-4 
3E-5 
2E-4
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Table 2 Aj Values for the Monticello Nuclear Generating Plant (mrem/hr per pCi/ml)
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Table 2 Aij Values for the Monticello Nuclear Generating Plant (mrem/hr per !•Ci/ml) (cont'd) 
Nuclide Bone Liver T. Body Thyroid Kidney Lung GI-LLI

39 Y-90 
39 Y-91 m 

39Y-91 
39Y-92 

39Y-93 

40 Zr-95 
40 Zr-97

6.90E-01 
6.52E-03 
1.01E 01 

6.06E-02 
1.92E-01 

6.02E-01 
3.32E-02

41 Nb-95 4.47E 02

0.OOE 00 
0.OOE 00 
0.OOE 00 
0.OOE 00 

0.OOE 00 

1.93E-01 
6.71 E-03 

2.49E 02

42 Mo-99 0.OOE 00 1.54E 02

43 Tc-99m 
43 Tc-1 01 

44 Ru-1 03 
44 Ru-1 05 

44 Ru-1 06

1.13E-02 
1.21 E-02

6.63E 
5.52E 

9.85E

00 
01 
01

3.34E-02 
1.75E-02

0.OOE 
0.OOE 
0.OOE

00 
00 
00

1.35EL-U2 
2.53E-04 
2.70E-01 
1.77E-03 

5.31 E-03 

1.31 E-01 
3.07E-03

U.UU-
0.OOE 
O.OOE 
0.OOE 
0.OOE 

O.OOE 
0.OOE

00 
00 
00 
00 
00 

00 
O00

1.34E 02 0.OOE 00 

2.94E 01 0.OOE 00

4.25E-01 
1.72E-01 

2.86E 00 
2.18E-01 
1.25E 01

0.OOE 
0.OOE 

0.OOE 
0.OOE 
0.OOE

00 
00 

00 
00 
00

47Ag-110m 2.78E 00 2.57E 00 1.53E 00 0.OOE 00 5.06E 00 0.OOE 00 1.05E 03

52 Te-1 25m 
52 Te-1 27m 
52 Te-1 27 
52 Te-1 29m 

52 Te-1 29 

52 Te-131 m 
52Te-131 
52 Te-1 32 

53 I-130 
531-131 
53 I-132 
53 I-133 
531-134 
53 I-135

I/plr

0.OOEz 
0.OOE 
0.OOE 
0.OOE

uu 
00 
00 
00 
00

0.OOE 
0.OOE 
0.OOE 
0.OOE

uu 
00 
00 
00 
00

I .04r__ U%' 

1.92E-02 
5.57E 03 
1.06E 03 

6.1OE 03

6.11E 
2.08E

02 
03

3.03E-01 
1.01 E-02 

2.46E 02 

3.50E 02 

5.07E-01 
3.15E-01

0.OOE 00 
0.OOE 00 

0.OOE 00 

0.OOE 00 

1.63E-02 
8.94E-03

1.51E 06 

3.58E 02 

1.97E 01 

5.26E-1 4

2.53E 
7.13E 
1.90E

01 
00 
02

0.OOE 
0.OOE 
0.OOE

00 
00 
00

7.74E 
3.38E 

6.38E

02 
02 
03

9.41 E 02 
2.35E 03 

3.83E 01 
4.16E 03 

1.14E 01 

8.20E 02 
7.98E 00 

1.58E 03

2.60E 
6.56E 
1.07E 
1.11E 
3.04E 
1.68E 
1.81 E 
2.44E 

3.61 E 
1.99E 
9.70E 
6.79E 
5.07E 
2.12E

03 
03 
02 
04 
01 
03 
01 
03 

01 
02 
00 
01 
00 
01

3.48E 
8.OOE 
2.31E 
1.76E 

7.42E 
6.83E 
6.03E 
1.48E 

4.21 E 
1.63E 

9.08E 
3.60E 
4.92E 
2.05E

1.04E 
2.20E 
3.42E 
5.61E 
2.30E 
8.14E 
2.70E 
7.47E

02 
02 
01 
03 

00 
02 
00 
03 

01 
02 
00 
01 
00 
01

04 
04 

03 

04 

01 

04 

00 

04

7.81 E 
1.68E 
7.90E 
3.83E 
2.34E 
1.30E 
1.57E 
1.75E 

9.03E 
9.32E 
9.08E 
1.74E 
2.39E 
3.66E

02 
03 
01 
03 
01 
03 
01 
03 

03 
04 
02 
04 
02 

03

1.06E 
2.67E 
4.34E 
4.65E 
1.23E 
9.31E 
8.37E 
1.52E 

1.66E 
4.88E 
4.13E 
2.06E 
2.19E 
8.89E

04 
04 
02 
04 

02 
03 
01 
04 

02 
02 

01 
02 
01 
01

0.OOE 
0.OOE 
0.OOE 
0.OOE 
0.OOE 
0.OOE 
0.OOE 
0.OOE 

0.OOE 
0.OOE 
0.OOE 
0.OOE 
0.OOE 
0.OOE

00 
00 
00 
00 
00 
00 
00 
00 

00 
00 
00 
00 
00 
00

1.07E 
2.84E 
2.60E 
1.18E 
1.38E 
5.54E

02 
02 
01 
02 
01 
01

9.18E 01 
7.50E 01 

4.88E 00 

1.06E 02 

1.20E-02 

6.26E 01
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Table 2 Aýj Values for the Monticello Nuclear Generating Plant (mrem/hr per JACi/ml) (cont'd) 

Nuclide Bone Liver T. Body Thyroid Kidney Lung GI-LLI 

55 Cs-1 34 2.99E 05 7.1OE 05 5.81E 05 0.OOE 00 2.30E 05 7.63E 04 1.24E 04 

55 Cs-1 36 3.12E 04 2.23E 05 8.88E 04 0.OOE 00 6.86E 04 9.41E 03 1.40E 04 

55Cs-137 3.83E 05 5.23E 05 3.43E 05 0.OOE 00 1.78E 05 5.90E 04 1.01E 04 

55 Cs-1 38 2.65E 02 5.23E 02 2.59E 02 0.OOE 00 3.84E 02 3.80E 01 2.23E-03 

56Ba-139 2.08E 00 1.48E-03 6.10E-02 0.OOE 00 1.39E-03 8.41E 04 3.69E 00 

56Ba-140 4.36E 02 5.47E-01 2.85E 01 0.OOE 00 1.86E-01 3.13E 01 8.97E 02 

56Ba-141 1.01E 00 7.64E-04 3.41E-02 0.OOE 00 7.1OE-04 4.34E 04 4.77E-10 

56 Ba-1 42 4.57E-01 4.70E-04 2.88E-02 0.OOE 00 3.97E-04 2.66E 04 6.44E-1 9 

57 La-1 40 1.79E-01 9.04E-02 2.39E-02 0.OOE 00 0.OOE 00 0.00E 00 6.64E 03 

57 La-1 42 9.18E-03 4.18E-03 1.04E-03 0.OOE 00 0.OOE 00 0.OOE 00 3.05E 01 

58 Ce-1 41 1.34E-01 9.04E-02 1.03E-02 0.OOE 00 4.20E-02 0.OOE 00 3.46E 02 

58 Ce-1 43 2.36E-02 1.74E 01 1.93E-03 0.OOE 00 7.67E-03 0.OOE 00 6.51 E 02 

58 Ce-1 44 6.97E 00 2.91 E 00 3.74E-01 0.OOE 00 1.73E 00 0.OOE 00 2.36E 03 

59 Pr-1 43 6.60E-01 2.65E-01 3.27E-02 0.OOE 00 1.53E-01 0.OOE 00 2.89E 03 

59Pr-144 2.16E-03 8.97E-04 1.10E-04 0.OOE 00 5.06E-04 0.O0E 00 3.11iE-1i4 

60Nd-147 4.51E-01 5.22E-01 3.12E-02 0.OOE 00 3.05E-01 0.OOE 00 2.50E 04 

74W-187 2.97E 02 2.48E 02 8.68E 01 0.OOE 00 0.OOE 00 0.OOE 00 8.13E 04 

93 Np-239 4.26E-02 4.19E-03 2.31 E-03 0.OOE 00 1.31 E-02 0.OOE 00 8.60E 02
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1.0 RECORD OF REVISION

Revision No. Date Reason for Revision

December - 1998 

October - 2000

Changed word "waste" to "effluent" in 
section 1.0, changed 1st sentence in 
section 2.0 to exact wording in T.S., added 
section 3.0 to reference section 1.0 word 
change to LAR 39.  

Moved previous ODCM-03.01 (GASEOUS 
EFFLUENTS) into this section and 
renamed this section "GASEOUS 
EFFLUENTS CALCULATIONS" to facilitate 
moving the Radiological Effluents Tech 
Specs to the ODCM.  

Moved associated figures and tables into 
this section to make the section easier to 
use. Removed references to the unused 
MIDAS System. Revised references to the 
X/Q and D/Q values now located in 
Appendix A.

1 

2
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2.0 GASEOUS EFFLUENT CALCULATIONS 

This section describes the procedures used by MNGP to: 

A. Determine alarm point settings for gaseous effluent monitors; 

B. Determine that dose rates at the site boundary from noble gases, particulates, and 
iodines remain below the limits of 1 0CFR20, and 

C. Determine that the total dose from airborne effluents for the year is within the limits 
of Appendix I of 1 OCFR50.  

The computations of this section may be done manually, by use of computer programs 
which implement these algorithms.  

2.1 Monitor Alarm Setpoint Determination 

This procedure determines the effluent monitor alarm setpoint that indicates if 
the dose rate at or beyond the site boundary due to noble gas radionuclides in 
the gaseous effluent released from the site exceeds 500 mrem/year to the whole 
body or exceeds 3000 mrem/year to the skin. Accident monitors are set to limit 
effluent releases to a small fraction of the limits specified in 1 0CFR1 00. In 
addition this section calculates the maximum activity permitted in each offgas 
storage tank.  

Monitor high alarm or isolation setpoints are established in one of the following 
ways: 

1. Monthly calculation of setpoints using the methodology of Section 2.1.1 for 
noble gas nuclides in releases during the previous month.  

2. Prior to each containment purge, recalculation of the setpoint using the 

methodology of Section 2.1.1 based on the sample taken prior to purging.  

2.1.1 Effluent Monitors 

Monitor alarm setpoints are determined to assure compliance with 
1 OCFR 20. The setpoints indicate that the dose rate at or beyond the 
site boundary due to noble gas radionuclides in the gaseous effluent 
released from the site exceeds 500 mrem/year to the whole body or 
exceeds 3000 mrem/year to the skin.  

Monitor alarm setpoints are calculated for the Reactor Building 
Ventilation Plenum Noble Gas monitors and the Stack Noble Gas 
monitors once per month. These calculations are based on the noble 
gas isotopes in releases made during the previous month. The 
calculations are performed by the DOSGAS computer program.
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In addition, prior to containment purging, the monitor setpoint for the 
monitor release point is recalculated. This calculation is performed by 
the DWCAL computer program. The monitor setpoint is determined as 
follows: 

1. If no detectable noble gas activity is found in the purge sample, the 
values used as the basis for the alarm point setting are from the 
column, "Drywell purging" in Table 1, Gaseous Source Terms.  

2. If any calculated setpoint is less than the existing monitor setpoint, 
the setpoint is reduced to the new value.  

3. If the calculated setpoint is greater than the existing monitor 
setpoint, the setpoint may remain at the lower value or be 
increased to the new value.  

4. The setpoint during purging may not be increased above the 
setpoint determined for continuous releases, however.  

Except for containment inerting and deinerting, all containment purging 
and venting is done via the standby gas treatment system and plant 
stack. Containment inerting and deinerting releases are made via the 
Reactor Building vent. The small amount of containment atmosphere 
released by the containment sampling system on a continuous basis is 
not considered a venting operation.  

A. Reactor Building Vent Alarm Setpoint 

The following method applies to gaseous releases via the 
Reactor Building vent when determining the high-high alarm 
setpoint for the Reactor Building Vent Noble Gas Monitor. This 
method is applied to both continuous releases and batch 
releases (containment inerting and deinerting).  

1. Determine the "mix" (noble gas radionuclides and 
composition) of the gaseous effluent.  

a. Determine the gaseous source terms that are 
representative of the "mix" of the gaseous effluent.  
Gaseous source terms are the total curies of each 
noble gas released during the previous month or a 
representative analysis of the gaseous effluent.  
Table 1 source terms may be used if the Reactor 
Building releases for the previous month were 
below the lower limits of detection (LLD), or, in the 
case of inerting and deinerting releases, no 
detectable activity was found in the grab sample 
taken prior to purging.
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b. Determine Si, the fraction of the total radioactivity in 
the gaseous effluent comprised by noble gas 
radionuclide "i", for each individual noble gas 
radionuclide in the gaseous effluent.  

Ai 

Si Z. Ai 2.1-1 

where 

Ai = The radioactivity of noble gas 
radionuclide "i" in the gaseous effluent.  

2. Determine Qt, the maximum acceptable total release rate 
of all noble gas radionuclides in the gaseous effluent 
(liCi/sec), based upon the whole body exposure limit 
(500 mrem/yr).  

500 
Qt = (x/QiSi 2.1-2 

where 

(X/Q) The highest calculated average relative 

V concentration of effluents released via the 

Reactor Building vent for any area at or 
beyond the site boundary for all sectors 
(sec/M3) from Appendix A, Table 3. For 
purge releases, substitute the value ob
tained from Chemistry Manual Procedure 
1.6.07 (ATMOSPHERIC DISPERSION 
DETERMINATION).  

K = The total whole body dose factor due to 
gamma emissions from noble gas 
radionuclide i" (mrem/year/IACi/m 3) from 
Table 2.
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3. Determine Qt based upon the skin exposure limit 
(3000 mrem/yr).  

3000 
Qt = (X/Q) (L + 1.1 Mi) Si 2.1-3 

Vi 

where 

Li + 1.1 Mi the total skin dose factor due to 
emissions from noble gas radionuclide 
"i" (mrem/year/!iCi/m3) from Table 2.  

4. Determine HHSP (the monitor high-high alarm setpoint 

above background (net [tCi/sec)).  

NOTE: Use the lower of the Qt values obtained in Sections 2.1.1.A.2. and 2.1.1.A.3.  

HHSP = 0.50 Qt 2.1-4 

0.50 = Fraction of the total radioactivity from the 
site via the monitored release point to 
ensure that the site boundary limit is not 
exceeded due to simultaneous releases 
from several release points.  

B. Stack Isolation Setpoint 

The following method applies to gaseous releases via the Stack 
when determining the high-high alarm setpoint for the Stack Gas 
Monitor which initiates isolation of Stack releases. The method is 
applied to both continuous releases and batch releases 
(containment purges). Mechanical vacuum pump releases 
(relatively insignificant) will be controlled using the continuous 
setpoint.  

1. Determine the "mix" (noble gases and composition) of the 
gaseous effluent.  

a. Determine the gaseous source terms that are 
representative of the "mix" of the gaseous effluent.  
Gaseous source terms are the total curies of each 
noble gas released during the previous month or a 
representative analysis of the gaseous effluent.  
Table 1 source terms may be used if the Stack 
releases for the previous month were below the 
lower limits of detection (LLD).
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b. Determine Si, the fraction of the total radioactivity in 

the gaseous effluent comprised by noble gas 
radionuclide "i", for each individual noble gas 
radionuclide in the gaseous effluent.  

Ai 
Si 2 A4 2.1-5 i 

where 

Ai = The radioactivity of noble gas 
radionuclide "i" in the gaseous effluent.  

2. Determine Qt, the maximum acceptable total release rate 
of all noble gas radionuclides in the gaseous effluent 
(lACi/sec), based upon the whole body exposure limit 
(500 mrem/yr).  

500 
Qt = .ViSi 2.1-6 

NOTE: For short-term batch releases (equal to or less than 500 hrs/yr) via drywell 
purging, substitute vi for Vi in Equation 2.1-6.  

where 

Vi = The constant for long-term releases (greater 
than 500 hr/yr) for noble gas radionuclide "i" 
accounting for the gamma radiation from the 
elevated finite plume (mrem/year/4Ci/sec) 
from Table 2.  

vi = The constant for short-term releases (equal 
to or less than 500hr/yr) for noble gas 
radionuclide "i" accounting for the gamma 
radiation from the elevated finite plume 
(mrem/yr/IACi/sec) from Table 2.  

3. Determine Qt based upon the skin exposure limit 

(3000 mrem/yr).  

3000 
Qt = 1j (1-1 (XJQ)s + 1.1 Bi) Si 2.1-7
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NOTE: For short-term batch releases (equal to or less than 500 hours per year) via 
drywell purging, use the short-term (X/q),value and substitute bi for B, in 
Equation 2.1-7.  

where

-i(XQ)s + 1.1 Bi 

Li(X, q)s + 1.1 bi

The total skin dose constant for 
long-term releases (greater than 
500 hours per year) due to 
emissions from noble gas 
radionuclide "i", Table 2, 
(mrem/year/lCi/sec); 

The total skin dose constant for 
short-term releases (less than or 
equal to 500 hours per year) due 
to emissions from noble gas 
radionuclide "i", Table 2, 
(mrem/year/tICi/sec).

4. Determine HHSP (the monitor high-high alarm setpoint 
above background (tCi/sec).  

NOTE: Use the lower of the Ot values obtained in sections 2.1.1..B.2. and 2.1.1..B.3.

HHSP 

0.50

0.50 Qt 2.1-8

Fraction of the total radioactivity from the 
site via the monitored release point to 
ensure that the site boundary limit is not 
exceeded due to simultaneous releases 
from several release points.

2.1.2 Accident Monitors

The gross radioactivity in noble gases removed from the main 
condenser by means of steam jet air ejectors as measured prior to 
entering the treatment, adsorption, and delay systems SHALL be 
limited by an alarm setpoint for the Offgas Monitor.  

This procedure determines the monitor alarm setpoint that indicates if 
the potential body accident dose to an individual at or beyond the site 
boundary due to noble gas radionuclides in the gaseous effluent 
released from the site exceeds a small fraction of the limits specified in 
1 0CFR1 00 in the event this effluent, including the radioactivity 
accumulated in the treatment system, is inadvertently discharged 
directly to the environment without treatment. This calculation is 
performed by the OFFGAS computer program on a routine or an as 
needed basis. Offgas flow is automatically terminated when this 
setpoint is reached.
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A. Maximum Release Rate 

Determine Qt, the maximum acceptable total release rate in 
1tCi/sec of all noble gas radionuclides in the gaseous effluent at 
the Offgas Monitor after a 5-minute decay, based on the 
maximum acceptable total release rate of 2.60E5 IACi/sec after a 
30-minute decay.  

1. Determine the offgas mixture of the gaseous effluent. The 
offgas mixture is the fraction of the offgas noble gas 
radioactivity caused by each recoil diffusion, and 
equilibrium component. The offgas mixture is determined 
at least once per month.  

2. Determine Qt based on the offgas mixture using Table 3.  
This table was prepared using a variation of the EBARR 
computer code.  

B. Maximum Concentration 

Determine Ct, the maximum acceptable total radioactivity 
concentration of all noble gas radionuclides in the gaseous 
effluent ([tCi/cc).  

Ct = 2.12 E-03 Q__. 2.1-9 
f 

where 

f = The maximum acceptable effluent flowrate at the 
point of release (cfm); 

= 85.5 cfm.  

C. Monitor Reading 

Determine C.R., the calculated monitor reading above 
background attributed to the noble gas radionuclides (mR/hr).  

CR. 2.1-10 
E 

where 

E = The detection efficiency of the monitor for noble 
gas radionuclides represented in main condenser 
offgas (4Ci/cc/mR/hr) from Plant Chemistry 
Surveillance procedures.

I/plr



MONTICELLO NUCLEAR GENERATING PLANT ODCM-05.01 

TITLE: GASEOUS EFFLUENT CALCULATIONS Revision 2* 
Page 11 of 66 

D. Monitor High High Setpoint 

The monitor high-high alarm setpoint above background (mr/hr) 
should be set at or below the C.R. value.  

2.1.3 Offgas Storage Tank Maximum Activity 

The maximum activity in each storage tank is limited to less than 22,000 
curies of noble gas (considered as dose equivalent Xe-1 33) after 12 
hours of holdup. To verify that this limit is not exceeded, Table 3 is 
used.  

The gross radioactivity of noble gases from the main condenser air 
ejector is determined by isotopic analysis monthly and whenever a 
significant increase in offgas activity is noted. Analysis of this data is 
used to determine the primary mode of fission product release from the 
fuel (recoil, equilibrium, or diffusion) and the gross release rate. This 
information combined with the condenser air inleakage rate (cfm) and 
the air ejector monitor release rate is used to confirm that the maximum 
tank contents limit is not exceeded. This calculation is performed by the 
OFFGAS computer program on a routine or as needed basis.  

Table 3 is entered with the offgas mixture (fraction recoil, diffusion, and 
equilibrium rounded to one decimal place) and the air inleakage rate (in 
cfm). The resulting tank activity is multiplied by the current total release 
rate after a 30 minute decay (.Ci/sec) and divided by the maximum 
permitted air ejector release rate of 260,000 IiCi/sec. Linear 
interpolation of air inleakage is used.  

As noted earlier, Table 3 is derived from the EBARR computer program 
described in Section 2.4. It is extremely unlikely that the maximum tank 
activity limit will be exceeded.
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2.2 Gaseous Effluent Dose Rate - Compliance With 10CFR20 

Dose rates resulting from the release of noble gases, and from radioiodines and 
particulates must be calculated to show compliance with 1 0CFR20. The dose 
rate limits of 1 0CFR20 are conservatively applied on an instantaneous basis at 
the hypothetical worst case location.  

2.2.1 Noble Gases 

The dose rate in unrestricted areas resulting from noble gas effluents is 
limited to 500 mrem/yr to the total body and 3000 mrem/yr to the skin.  
The setpoint determinations discussed in the previous section are 
based on the dose rate calculation method presented in 
NUREG-01 33(4). This represents a backward solution to the limiting 
dose rate equations in NUREG-01 33. Setting alarm trip setpoints in this 
manner will ensure that the limits of 1 OCFR20 are met for noble gas 
releases. Therefore, no routine dose rate calculations for noble gases 
will be needed to show compliance with this part. Routine calculations 
are made for dose rates from noble gas releases to show compliance 
with 1 OCFR50, Appendix I by performing the DOSGAS computer 
program.  

2.2.2 Radioiodine and Radioactive Particulates and Other Radionuclides 

The dose rate in unrestricted areas resulting from the release of 
radioiodines and particulates with half lives greater than 8 days is 
limited by 1 OCFR20 to 1500 mrem/yr to any organ. The calculation of 
dose rate from radioiodines and particulates is performed for drywell 
purges prior to the release and weekly for all releases. This calculation 
is performed by the DWCAL computer program for drywell purges and 
1/week by the IPART computer program for all releases. The 
calculations are based on the results of analyses obtained pursuant to 
Surveillance Requirement 3.1.4.B. To show compliance with 10CFR20, 
Equation 2.2-1 will be evaluated for 1-131, 1-133, tritium, and radioactive 
particulates with half lives greater than eight days.  

.P [X/Qv) Qiv + (X/Qs) Qis] < 1500 mrem/yr 2.2-1 

where 

P child critical organ dose parameter for radionuclide i for 
the inhalation pathway, mrem/yr per ikCi/m 3 ; (Table 4) 

(x/Q)v = annual average relative concentration for long-term 
release from the Reactor Building vent at the critical 
location, sec/m3 (Appendix A, Table 3); 

(x/Q)s annual average relative concentration for long-term 
releases from the offgas stack at the critical location, 
sec/m3 (Appendix A, Table 6);
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Qiv = the release rate of radionuclide i from the Reactor 
Building vent for the week of interest, 1.Ci/sec; 

Qis the release rate of radionuclide i from the offgas stack for 
the week of interest, liCi/sec.  

The X/Q values presented in Appendix A, Tables 3 and 6 have been 
calculated using the USNRC computer code "XOQDOQ"(5). Dose rate 
calculations using Equation 2.2-1 are made once per week. The source 
terms Qiv and Qjs are determined from the results of analysis of weekly 
stack and Reactor Building particulate filters and charcoal cartridges.  
These source terms include all gaseous releases from MNGP. They are 
recorded and reported as the total dose for compliance with 1 OCFR20.  

Radioiodines and particulates may be released from both the offgas 
stack and the Reactor Building vent. As specified in NUREG-0133, the 
critical receptor location is identified based on the Reactor Building vent 
X/Q.  

A component of the total stack or vent source term may be due to short 
term releases occurring as a result of containment drywell purging.  
Dose rate calculations are made on this component separately to 
further assure compliance with 1 OCFR 20 prior to release. The 
calculated dose rate is used only to determine whether or not the 
drywell can be purged. All dose rates from dryweil purges will be 
accounted for and reported through the weekly calculations discussed 
above. Release rates are determined from the results of analyses of 
samples from the drywell.  

The term Qis for the calculation of drywell purge dose rate is determined 
by multiplying the concentration of each nuclide in the drywell by the 
rate of release. Credit will be taken for the expected reduction in 
radionuclide concentration due to use of the standby gas treatment 
system. Equation 2.2-2 is used to calculate purge dose rates. Only one 
source term is used depending on the release point (stack or Reactor 
Building vent). Short term values of X/q from Appendix A, Table 9 or 
Table 12 are used in the purge dose rate calculation. the limiting dose 
rate limit for each purge is determined using: 

BL = 1500 - (Dcv + Dcs - Ddw) 2.2-2 

where 

BL = limiting dose rate for the batch, mrem/yr; 

Dcv = previous week's dose rate from Reactor Building 
continuous and batch releases, mrem/yr; 

Dcs = previous week's dose rate from offgas stack continuous 
and batch releases, mrem/yr;
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Ddw previous week's total dose rate from drywell purge 
releases, mrem/yr, for the purge release point.  

Although mechanical vacuum pump releases are batch mode, they 
cannot be sampled prior to release. For this reason, no prerelease 
dose rate calculations can be made from this source. Experience has 
shown mechanical vacuum pump release to be well within 1 OCFR20 
limits.  

2.2.3 Critical Receptor Identification 

As stated in 5.2.1 of NUREG-0133, when the critical receptor is different 
for stack and vent releases, the controlling location for vent releases 
should be used. For this reason, the Reactor Building vent dispersion 
parameters are used to identify the critical receptor. The real time 
atmospheric dispersion factor (x/Q) is calculated by performing the 
MIDAS XP computer program [AW MNGP Chemistry Procedure 1.06.07.  
As discussed previously, weekly and batch dose rate calculations are 
performed for the critical boundary location. The critical boundary 
location is based on reactor vent long term X/Q (Appendix A, Table 3) is 
0.43 miles in the SSE sector.
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2.3 Gaseous Effluents - Compliance With 10CFR50 

Doses resulting from the release of noble gases, and radioiodines and 
particulates must be calculated to show compliance with Appendix I of 1 0CFR50.  
The calculations are performed monthly for all gaseous effluents. Calculations of 
the doses received due to the release of noble gases is performed by the 
DOSGAS computer program. Similarly the dose received due to the release of 
radioiodines and particulates is calculated by the DOSPIT computer program.  
These two programs are performed monthly or as required.  

This section describes the methods and equations used at MNGP to perform the 
dose evaluation using manual methods based on historical meteorological 
dispersion parameters.  

2.3.1 Noble Gases 

The air dose in unrestricted areas at MNGP is limited to: 

A. for any calendar quarter: 

Dy 5 mrad due to gamma radiation; and 
DP < 10 mrad due to beta radiation; and 

B. for any calendar year: 

Dy!< 10 mrad due to gamma radiation; and 
D13 < 20 mrad due to beta radiation.  

Air doses may be calculated using historical meteorological data using 
the highest normalized concentration statistics as the best estimator of 
the atmospheric dispersion.  

A. Air Dose Based on Historical Meteorology 

The limiting air dose, D, based on historical meteorology is based 
on the critical receptor in the unrestricted area. For air doses the 
critical receptor is described by the off-site location with the 
highest long term annual average relative concentration (x/Q) at 
or beyond the restricted area boundary. For short-term vent 
releases (less than 500 hours per year), the location with the 
highest short-term average relative concentration (X/q) is chosen.  
The critical receptor is described in section 2.3.5.  

For gamma radiation, the air dose is given by: 

Dy = 3.17 x 10-8 1 (Mi[(X/Q) vQiv + (x/q)v qiv ] + BiQis + biqis) 
i 2.3-1
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The historical meteorological data base is the basis for the method 
described in the original MNGP ODCM.  

For beta radiation, the air dose is: 

Di = 3.17 x 10-8 XNi [(x/Q)vQiv + (x/q)vqiv + (x/Q)sQis + (X/q)sqjs 

2.3-2 

where 

Mi The air dose factor due to gamma emission for 
each identified noble gas radionuclide i, mrad/yr 
per IACi/m 3 ; (Table 5) 

Ni = the air dose factor due to beta emissions for each 
identified noble gas radionuclide i, mrad/yr per 
!jCi/m3 ; (Table 5) 

(x/Q)V = the annual average relative concentration for areas 
at or beyond the site boundary for long-term 
Reactor Building vent releases (greater than 500 
hr/yr), sec/m3 , (Appendix A, Table 3); 

(x/q)v = the relative concentration for areas at or beyond 
the site boundary for short-term Reactor Building 
vent releases (equal to or less than 500 hr/yr), 
sec/m3, (Appendix A, Table 12); 

(y/Q)s = the annual average relative concentration for areas 
at or beyond the site boundary for long-term offgas 
stack releases (greater than 500 hr/yr), sec/m3 

(Appendix A, Table 6); 

(x/q)s = the relative concentration for areas at or beyond 
the site boundary for short-term offgas stack 
releases (equal to or less than 500 hr/yr), sec/m 3 

(Appendix A, Table 9); 

qis = the average release of the noble gas radionuclide i 
in gaseous effluents for short-term offgas stack 
releases (equal to or less than 500 hr/yr), pLCi; 

qiv = the average total release of the noble gas 
radionuclide i in gaseous effluents for short-term 
Reactor Building vent releases (equal to or less 
than 500 hr/yr), [Ci; 

Qis = the total release of noble gas radionuclide i in 
gaseous releases for long-term offgas stack 
releases (greater than 500 hr/yr), p.Ci;
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Qiv the total release of noble gas radionuclide i in 
gaseous effluents for long-term Reactor Building 
vent releases (greater than 500 hr/yr), [LCi; 

Bi  the constant for long-term releases (greater than 
500 hr/yr) for each identified noble gas 
radionuclide i accounting for the gamma radiation 
from the elevated finite plume, mrad/yr per [pCi/sec 
(Table 6); 

bi the constant for short-term releases (less than or 
equal to 500hr/yr) for each identified noble gas 
radionuclide i accounting for the gamma radiation 
from the elevated finite plume, mrad/yr per [iCi/sec 
(Table 6); 

3.17 x 10_8 = the inverse of the number of seconds in a year.  

Noble gases are continuously released from the Reactor Building 
vent and the plant stack. These long-term releases rates are 
determined from the continuous noble gas monitor readings and 
periodic radionuclide analyses. There are infrequent 
containment purges from either release point. To separate the 
short-term release from the long term release (the continuous 
monitor records both), the drywell source term should be 
subtracted from the total source term whenever a purge release 
occurs. Periodic radionuclide analysis of main condenser offgas 
and radionuclide analysis of each purge prior to release are used 
in conjunction with the total activity measured by the monitor to 
quantify individual noble gas nuclides released.  

Long-term and short-term XJQ's are given in Appendix A for both 
the Reactor Building vent and the plant stack. Short-term x/q's 
were calculated using the USNRC computer code "XOQDOQ" 
assuming 144 hours per year drywell purge. Values of M and N 
were calculated using the methodology presented in 
NUREG-01 33 and are given in Table 5. Table 6 presents values 
of Bi and bi calculated using the USNRC computer code 
"RABFIN." This code was also used to calculate values of Vi 
presented in section 1.0. Values of vi, were calculated by 
multiplying Vi by the ratio of bito Bi. The vi, iBi, and bi values of 
Table 6 are the maximum values for the site boundaries location.  
This location, 0.51 mi SSE, is different than the critical site 
boundary location based upon the Reactor Building vent x/Q.
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2.3.2 Radioiodine, Particulates, and Other Radionuclides 

The dose, Daj, to an individual from radioiodines, radioactive materials in 
particulate form and radionuclides other than noble gases with half lives 
greater than eight days in gaseous effluents released to unrestricted 
areas SHALL be limited to: 

Daj < 7.5 mrem for any calendar quarter 

Da< 15 mrem for any calendar year 

These limits apply to the receptor location where the combination of 
existing pathways and age groups indicates the maximum exposure.  

A. Dose from Radioiodines and Particulates Based on Historical 
Meteorology 

The worst case dose to an individual from 1-131, tritium and 
radioactive particulates with half-lives greater than eight days in 
gaseous effluents released to unrestricted areas is determined 
by the following expressions: 

Daj = 3.17 X 10-8 7TRiapj [WvQiv+Wvqiv + WsQis+Wsqjs 2.3-3 
pi 

where 

Qis release of radionuclide i for long-term offgas stack 
releases (greater than 500 hr/yr), xCi; 

QiV release of radionuclide i for long-term Reactor 
Building vent releases (greater than 500 hr/yr), 
j•Ci; 

q = release of radionuclide i for short-term offgas stack 
purge releases (equal to or less than 500 hr/yr); 
pCi; 

qiv = release of radionuclide i for short-term Reactor 
Building vent purge releases (equal to or less than 
500 hr/yr); pCi; 

Ws = the dispersion parameter for estimating the dose to 
an individual at the controlling location for 
long-term offgas stack releases (greater than 500 
hr/yr), sec/ma or m-2; 

Wv the dispersion parameter for estimating the dose to 
an individual at the controlling location for 
long-term Reactor Building vent releases (greater 
than 500 hr/yr), sec/m3 or M-2;
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Ws = the dispersion parameter for estimating the dose to 
an individual at the controlling location for 
short-term offgas stack releases (equal to or less 
than 500 hr/yr), sec/m3 or m-2 ; 

Wv the dispersion parameter for estimating the dose to 
an individual at the controlling location for 
short-term Reactor Building vent releases (equal to 
or less than 500 hr/yr), sec/m3 or M-2 

3.17 x 10-8 = the inverse of the number of seconds in a year.  

Riapj the dose factor for each identified radionuclide i, 
pathway p, age group a, and organ j, m2 mrem/yr 
per ýiCi/sec or mrem/yr per [iCi/m 3 .  

The above equation is applied to each combination of age group 
and organ. Values of R.a- have been calculated using the 
methodology given in NURýEG-0133 and are given in Tables 7 
through 25. The equation is applied to a controlling location 
which will be one of the following: 

A. residence, 

B. vegetable garden, 

C. milk animal.  

The selection of the actual receptor is discussed in section 2.3.5.  
The W values are in terms of X/Q (sec/mi3) for the inhalation 
pathways and for tritium and in terms of D/Q (m-2) for all other 
pathways.  

Section 2.5.2 contains the methodology for calculating Riapi 
values. This method will be used to compute dose factors for 
nuclides not tabulated in Tables 7 through 25 if they are 
encountered.  

2.3.3 Cumulation of Doses 

Doses calculated monthly are summed for comparison with quarterly 
and annual limits. The monthly results are added to the doses 
cumulated from the other months in the quarter of interest and in the 
year of interest and compared to the limits given in section 2.3.1 and 
2.3.2. This summation is performed by the DOSGAS and the DOSPIT 
computer programs for doses from exposures due to noble gas, and 
radioiodine and particulates respectively. If these limits are exceeded, a 
Special Report will be submitted to the USNRC. If twice the limits are 
exceeded, a Special Report showing compliance with 40CFR1 90(9) will 
be submitted.
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2.3.4 Projection of Doses 

Projection of doses is not necessary. The ODCM requires the offgas 
holdup system to be operated at all times.  

2.3.5 Critical Receptor Identification 

The critical receptors for compliance with 1 OCFR50, Appendix I will be 
identified. For the noble gas specification the critical location is based 
on the external dose pathway only. This location is the off-site location 
with the highest long-term Reactor Building vent X]Q and is selected 
using the X/Q values given in Appendix A, Table 4. The critical receptor 
location is used for showing compliance with 1 OCFR20 and remains the 
same unless meteorological data is re-evaluated or the site boundary 
changes.  

The critical location for the radioiodine and particulate pathway is 
selected once per year. This selection follows the annual land use 
census performed within 5 miles of the MNGP. Each of the following 
locations is evaluated as a potential critical receptor before 
implementing the effluent technical specifications: 

A. Residences in each sector.  

B. Vegetable garden producing leafy green vegetables.  

C. All identified milk animal locations.  

The critical receptor is selected based on this evaluation.  

Following the annual survey, doses are calculated using Equation 2.3-3 
for all newly identified receptors and those receptors whose 
characteristics have changed significantly. The calculation includes 
appropriate information shown to exist at each location. The dispersion 
parameters given in this manual should be employed. The total 
releases reported for the previous calendar year should be used as the 
source term.
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2.4 Summary of EBARR Computer Program 

The basic task performed by EBARR is to predict the offgas composition and 
activity at various stages of waste gas treatment and at the time of release 
(Table 26). The basic data supplied to EBARR consists of the release rate, in 
iiCi/sec measured at the SJAE, of six readily measurable fission product noble 
gases: Xe-133, Xe-135, Kr-85M, Kr-88, Kr-87, and Xe-138. There are nine 
other noble gases of interest from a radioactive effluent point of view. They are: 
Kr-90, Xe-1 39, Kr-89, Xe-137, Xe-135m, Kr-83m, Xe-1 33m, Xe-1 31 m, and 
Kr-85. Many of these nine gases are not directly measurable in the presence of 
the others. By establishing the offgas release mode from the six measured 
release rates, EBARR computes the release rates of the other nine gases known 
to be present.  

The first step performed by EBARR is to correct the release rates of the six 
measured noble gases for decay during their transit from the reactor vessel to 
the SJAE: 

Aj(0) = Ai(tdly) ei tdIy 2.4-1 

where 

Aj(t) = release rate of noble gas i at the time t after leaving reactor, 
IACi/sec; 

tdly = transit time from reactor to SJAE, sec; 

X = decay constant of noble gas i, sec-1.  

EBARR then uses a least square fitting routine to determine the values of B1, B2, 
and B3 giving the best fit to A1 (0) through A6(0) in the equation: 

I A4 I I B2 B3 

log1y1 =log I B1 + + 1 2.4-2 

where 

Yi = fraction of all fissions yielding noble gas i.  

This equation consists of three terms; a recoil release mode term, a diffusion 
release mode term, and an equilibrium release mode term. This is the standard 
General Electric offgas distribution model.
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The values of B1 , B2 , and B3 , are used by EBARR to characterize the offgas 
release mechanism in terms of percent recoil, percent diffusion, and percent 
equilibrium type release. This characterization is useful in fuel performance 
evaluation. The equation for these three fractions are:

% Recoil =100 X 

% Diffusion = 100 X 

% Equilibrium = 100 X

1 i=1,6 BlYi)4

1 (B1 yi + B2yi v' 5 - + B3 Yi) 
i= 1,6 

1 B2YiVF-1K 

i =1,6 

2 (B1yii + B2yi'X- + B3 YA) 
i =1,6 

I B3yi 
i=1,6

I 
i = 1,6

(Bl yi9ý + B2yiVX/-- + B3Yi)

The release rate from the reactor vessel for the nine noble gases not measured 
is then:

A4(0) = Bjyi)ý + B2YiV/--+ B3Yi
2.4-6

At any time, t, after leaving the reactor vessel the release rate is:

-xti A4 (t) = Ai (0) e , for i = 3 through 14 2.4-7

AN(t) = N-(0) e"•t +
(e -Nt -e -tb), for 1 = 1,2, and 15

where

c=i fraction of disintegrations of isotope j producing isotope i.  

Equation (2.4-8) contains an additional factor to account for the decay of 
Xe-1 31 m to Xe-1 33, Xe-1 35m to Xe-1 35, and Kr-85m to Kr-85. This factor is 
normally small.
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As shown in Table 26, the plant stack noble gas release consists of three 
components: 

A. main condenser non-condensibles; 

B. gland exhaust; and 

C. stack dilution air drawn from Reactor and Turbine Buildings.  

Source C is considered to be negligible compared to sources A and B. The 
composition of the gland exhaust release is assumed to be identical to the offgas 
mixture at the SJAE. Therefore, the stack release rate of isotope i is: 

Ri(t) = Ai(t) + FIocAi(tdly) 2.4-9 

where 

Foc= fraction of main steam flow diverted to gland seal steam supply and 
the total noble gas release rate at any time is: 

Rtot(t) = [/N(t) + FjocAi (tdly)] 2.4-10 
W, 15 

EBARR also performs a secondary task of computing the compressed offgas 
storage tank contents in terms of dose equivalent Xe-133. Control 2.4.1 .B in 
ODCM-03.01 limits this quantity to 22,000 Curies 12 hours after placing a tank in 
storage (when the discharge valve interlock permits the tank to be released).  

Prior to reaching the storage tanks (Table 26), the offgas stream is delayed 
several hours flowing from the recombiners to the compressors via the 42-inch 
holdup pipe. Offgas reaching the tanks is therefore delayed by: 

tddly tdly + P42V42 
2.4-11 

PaL 
where 

V4 2  = 42-inch pipe volume; 

P 42  = 42-inch pipe pressure; 

L = total air inleakage, SCFM, (Bleed air and condenser inleakage); 

Pa = atmospheric pressure.
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While a tank is being filled, offgas enters the tank at rate L. The activity of each 
isotope in the tank, C, is a function of time from the start of filling, tf, is computed 
by EBARR using.

2.4-12Ci(tf) = Ai(tddly) 
C f

and 

A(tddly) e -tf ) + aikiAj(tddly) 

cf tf) = (1 , n 1 
for i =1,2, and 15

[e' -e -'jtf + 1-e -)tf 

2.4-13

Equation 2.4-13 contains an additional factor to account for the decay of 
Xe-133m to Xe-133, Xe-135m to Xe-135, and Kr-85m to Kr-85. This factor is 
normally small.  

Pressure builds up in the tank at the rate:

tfL Pa 
p(tf)- Vtk

where

Vtk = volume of storage tank.

2.4-14

When the pressure in the tank reaches the design value, Pmax, at tfii, EBARR 
assumes the tank is full. Total tank activity, C, and total tank Xe-1 33 dose 
equivalent activity, D, is computed at trel when the interlock on the tank 
discharge valve permits the tank to be released after an additional delay of tj-ntk:

4111 = PmaxVtk 
PaL 

trel = trill + tintk

-Xitintk 
Ci(trel) = Ci(tfill) e

2.4-15 

2.4-16 

2.4-17
, for i = 3 through 14

and

-=itintk C,(trei) = (Ci(tfill) e + ai) Ci(tf11) (e-ýjtintk -e-itintk ) for i = 1, 2, and 15

2.4-18
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C(trel) = I 
i = 1,15 

D(trel) = X 
i = 1,15

C (trel) 

Ci(trel)

where 

K = value of Ki for Xe-1 33 (i = 1) from Table 5.  

The minimum offgas holdup time is: 

tholdup = tddly + trel

When the system is operating normally; however, with all five holdup tanks in 
service, the holdup time is given by:

2.4-22tholdup = tddly + 4 tfill
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2.5 Dose Parameters for Radiolodines. Particulates and Tritium 

This section contains the methodology which was used to calculate the dose 
parameters for radioiodines, particulates, and tritium to show compliance with 
1 OCFR20 and Appendix I of 1 OCFR50 for gaseous effluents. These dose 
parameters, Pi and Ri were calculated using the methodology outlines in 
NUREG-01 33 along with Regulatory Guide 1.109 Revision 1. The following 
sections provide the specific methodology which was utilized in calculating the Pi 
and Ri values for the various exposure pathways.  

2.5.1 Calculation of Pi 

The parameter, Pi, contained in the radioiodine and particulates portion 
of Section 2.2, includes pathway transport parameters of the ith 
radionuclide, the receptor's usage of the pathway media and the 
dosimetry of the exposure. Pathway usage rates and the internal 
dosimetry are functions of the receptor's age; however, the child age 
group will always receive the maximum dose under the exposure 
conditions assumed.  

A. Inhalation Pathway 

Pi = K' (BR) DFAi 2.5-1 

where 

Pi = dose parameter for radionuclide i for the 
I inhalation pathway, mrem/yr per 4Ci/m 3; 

K' = a constant of unit conversion, 

= 106 pCi/tiCi; 

BR = the breathing rate of the child age group, m3/yr 

DFAi = the maximum organ inhalation dose factor for the 
child age group for radionuclide i, mrem/pCi.  

The age group considered is the child group. The child's 
breathing rate is taken as 3700 m3/yr from Table E-5 of 
Regulatory Guide 1.109 Revision 1. The inhalation dose factors 
for the child, DFAi, are presented in Table E-9 of Regulatory 
Guide 1.109 in units of mrem/pCi. The total body is considered 
as an organ in the selection of DFAq.
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The incorporation of breathing rate of the child and the unit 
conversion factor results in the following: 

Pi = 3.7E9 X DFA4 2.5-2 

2.5.2 Calculation of Ri 

The radioiodine and particulate Control 2.3.1 .A. is applicable to the 
location in the unrestricted area where the combination of existing 
pathways and receptor age groups indicates the maximum potential 
exposure occurs. The inhalation and ground plane exposure pathways 
SHALL be considered to exist at all locations. The grass-goat-milk, the 
grass-cow-milk, grass-cow-meat, and vegetation pathways are 
considered based on their existence at the various locations. Ri values 
have been calculated for the adult, teen, child, and infant age groups for 
the ground plane, cow milk, goat milk, vegetable and beef ingestion 
pathways. The methodology which was utilized to calculate these 
values is presented below.  

A. Inhalation Pathway 

Ril K'(BR)a (DFAi)a 2.5-3 

where 

Ra = dose factor for each identified radionuclide i of the 
I organ of interest, mrem/yr per i•Ci/m 3 ; 

K' = a constant of unit conversion, 

= 106 pCi/4Ci; 

(BR)a = breathing rate of the receptor of age group a, 
m3/yr; 

(DFAi)a= organ inhalation dose factor for radionuclide i for 
the receptor of age group a, mrem/pCi.
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The breathing rates (BR)a for the various age groups are 
tabulated below, as given in Table E-5 of the Regulatory 
Guidel.109 Revision 1.

Age Group (a• 

Infant 
Child 
Teen 
Adult

Breathing Rate (m3 /yr) 

1400 
3700 
8000 
8000

Inhalation dose factors (DFAi)a for the various age groups are 
given in Tables E-7 through E-10 of Regulatory uide 1.109 
Revision 1.  

B. Ground Plane Pathway

2.5-4

where

= dose factor for the ground plane pathway for each 
identified radionuclide i for the organ of interest; 
mrem/yr per PCi/sec per m 2 ;

K' = a constant of unit conversion, 

= 106 pCi/LCi; 

K" = a constant of unit conversion, 

= 8760 hr/yr; 

X = the radiological decay constant for radionuclide i, 
sec -1; 

t = the exposure time, sec, 

= 4.73 x 108 sec (15 years);

DFGi the ground plane dose conversion factor for 
radionuclide i,

mrem/hr per pCi/m2
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SF = the shielding factor (dimensionless); 

li = factor to account for fractional deposition of 
radionuclide i.  

For radionuclides other than iodine, the factor li is equal to one.  
For radioiodines, the value of li may vary. However, a value of 
1.0 was used in calculating the R values in Table 7.  

A shielding factor of 0.7 is suggested in Table E-1 5 of Regulatory 
Guide 1.109 Revision 1. A tabulation of DFG, values is 
presented in Table E-6 of Regulatory Guide 1.109 Revision 1.  

C. Grass-Cow or Goat-Milk Pathway 

R. = liK'QFUapFm(DFLi)a e -;itf fpfsr(-e i + + (I-fpfs) 

r(I-e + 

YskE P A 2.5-5 

where 

Rim dose factor for the cow milk or goat milk pathway, 
M for each identified radionuclide i for the organ of 

interest, mrem/yr per tLCi/sec per m-2; 

K' = a constant of unit conversion, 

- 106 pCi/[LCi; 

QF = the cow or goat feed consumption rate, kg/day 
(wet weight); 

Uap the receptor's milk consumption rate for age group 
a, liters/yr; 

Yp = the agricultural productivity by unit area of pasture 
feed grass, kg/m 2 

Ys = the agricultural productivity by unit area of stored 
feed, kg/m2
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Fm = the stable element transfer coefficients, pCi/liter 
per pCi/day; 

r = fraction of deposited activity retained on cow feed 
grass; 

(DFLi)a= the organ ingestion dose factor for radionuclide i 
for the receptor in age group a, mrem/pCi; 

XEi = + Xw 

Xi = the radiological decay constant for radionuclide i, 
sec-1 

Xw = the decay constant for removal of activity on leaf 
and plant surfaces by weathering, sec-1, 

5.73x1 0-7 sec-1 (corresponding to a 14 day 
half-life); 

tf the transport time from feed to cow or goat, to milk, 
to receptor, sec; 

th the transport time from harvest, to cow or goat, to 
consumption, sec; 

tb period of time that activity builds up in soil, sec; 

Biv = concentration factor for uptake of radionuclide i 
from the soil by the edible parts of crops, pCi/kg 
(wet weight) per pCi/kg (dry soil); 

P = effective surface density for soil, kg (dry soil)/m 2; 

fp = fraction of the year that the cow or goat is on 
pasture; 

fs = fraction of the cow feed that is pasture grass while 
the cow is on pasture; 

tep = period of pasture grass and crop exposure during 
the growing season, sec; 

tes = period of crop exposure during the growing season 
(stored feed); sec; 

= factor to account for fractional deposition of 
radionuclide i.

I/plr



MONTICELLO NUCLEAR GENERATING PLANT ODCM-05.01 

TITLE: GASEOUS EFFLUENT CALCULATIONS Revision 2* 
Page 31 of 66 

For radionuclides other than iodine, the factor li is equal to one.  
For radioiodines, the value of li may vary. However, a value of 
1.0 was used in calculating the R values Tables 14 through 21.  

Milk cattle and goats are considered to be fed from two potential 
sources, pasture grass and stored feeds. Following the 
development in Regulatory Guide 1.109 Revision 1, the value of 
fs is considered unity in lieu of site-specific information. The 
value of fp is 0.500 based upon an 6 month grazing period.  

Appendix C, Table 1 contains the appropriate parameter values 
and their source in Regulatory Guide 1.109 Revision 1.  

The concentration of tritium in milk is based on the airborne 
concentration rather than the deposition. Therefore, the Ri is 
based on X]Q: 

RT M K'K.'FmQFUap(DFL-a 0.75(0.5/H) 2.5-6 
M 

where 

RT = dose factor for the cow or goat milk pathway for tritium for 

M the organ of interest, mrem/yr per mCi/m 3 ; 

K'" = a constant of conversion, 

= 103 gm/kg; 

H = absolute humidity of the atmosphere, gm/m3 ; 

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; 

and the other parameters and values are as given above. A 
value for H of 8 grams/m3, was used in lieu of site-specific 
information.
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D. Grass-Cow-Meat Pathway 

The integrated concentration in meat follows in a similar manner 
to the development for the milk pathway, therefore:

RiB = liK'QFUapFm(DFLi)a e

r(l-e -XfEtes) 

YsXEi

-Xjtf fpfs r(l-e"t + 
YpXE

Biv(l'e'ptb e -Xith 
A~

+ (l-fpfs)

2.5-7

where

Ri dose factor for the meat ingestion pathway for radionuclide i 
B for any organ of interest, mRem/yr per !tCi/sec per m-2; 

Ff = the stable element transfer coefficient, pCi/kg per 
pCi/day;, 

Uap = the receptor's milk consumption rate for age group 
a, liters/yr; 

ts = the transport time from slaughter to meat 
consumption, sec; 

th the transport time from harvest, to animal 
consumption, sec; 

tep = period of pasture grass exposure during the 
growing season, sec; 

tes = period of crop exposure during the growing season 
(stored feed); sec; 

i = factor to account for fractional deposition of 
radionuclide i.  

For radionuclides other than iodine, the factor li is equal to one.  
For radioiodines, the value of li may vary. However, a value of 
1.0 was used in calculating R values in Tables 11 through 13.  

All other terms remain the same as defined in Equation 2.5-5.  
Appendix C, Table 2 contains the values which were used in 
calculating Ri for the meat pathway.
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U

I
The concentration of tritium in meat is based on its airborne 
concentration rather than the deposition. Therefore, the Ri is 
based on X/Q.

RT - K'K.'FfQFUap(DFLia 0.75(0.5/H) 2.5-8

where 

RT - dose factor for the meat ingestion pathway for 
B tritium for any organ of interest, mrem/yr per mCi/m3 , 

All other terms are defined in Equation 2.5-6 and 2.5-7, above.  

E. Vegetation Pathway 

The integrated concentration in vegetation consumed by man 
follows the expression developed in the derivation of the milk 
factor. Man is considered to consume two types of vegetation 
(fresh and stored) that differ only in the time period between 
harvest and consumption, therefore:

uLf -e'tL
Ri = liK'(DFLi)a 

v

Biv(i+e 4b)

-XEte 
r(I-e i ) + 
YVXE.  

I

+ USfge-) th

P•j 2.5-9 

- dose factor for vegetable pathway for radionuclide i for 
the organ of interest, mrem/yr per iRCi/sec per m-2; 

= a constant of unit conversion, 

= 106 pCi/RCi; 

= the consumption rate of fresh leafy vegetationby the 
receptor in age group a, kg/yr; 

= the consumption rate of stored vegetation 
by the receptor in age group a, kg/yr;

where

V

K,

L 
Ua 

S 
Ua

I/pIr
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fL = the fraction of the annual intake of fresh leafy 
vegetation grown locally; 

fg the traction of the annual intake of stored 
vegetation grown locally; 

tL the average time between harvest of leafy 
vegetation and its consumption, sec; 

th = the average time between harvest of stored 
vegetation and its consumption, sec; 

Yv = the vegetation areal density, kg/m 2 ; 

te = period of leafy vegetable exposure during growing 
season, sec; 

= factor to account for fractional deposition of 
radionuclide i.  

For radionuclides other than iodine, the factor Ii is equal to one.  
For radioiodines, the value of li may vary. However, a value of 
1.0 was used in calculating the R values in Tables 8 through 10.  
All other factors were defined above.  

Appendix C, Table 3 presents the appropriate parameter values 
and their source in Regulatory Guide 1.109 Revision 1.  

In lieu of site-specific data, default values for fL and fg, 1.0 and 
0.76, respectively, were used in the calculation of Ri. These 
values were obtained from Table E-15 of Regulatory Guide 1.109 
Revision 1.  

The concentration of tritium in vegetation is based on the 
airborne concentration rather than the deposition. Therefore, the 
Ri is based on x/Q: 

RTv = K'K"'[U LfL = USfg I (DF-i)a 0.75(0.5/H) 2.5-10 

where 

RT = dose factor for the vegetable pathway for tritium for any 
v organ of interest, mrem/yr per mCi/m 3 , 

All other terms remain the same as those in Equations 2.5-6 and 
2.5-9.
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Figure 1 Gaseous Radwaste
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Figure 2 Ventilation System
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Table 1 Gaseous Source Terms(3 ) A,, Ci/yr 

Reactor Mechanical Gaseous Drywell 

Radionuclide Building Vent Gland Seal Vacuum Pump Radwaste Purging 

Kr-83m -- 2.3E 01 -" 

Kr-85m 7.1E 01 4.1E 01 -- -- 3.OE 00 

Kr-85 - - -- -- 1.3E 02 -

Kr-87 1.33E 02 1.4E 02 -- -- 3.OE 00 

Kr-88 2.33E 02 1.4E 02 -- -- 3.OE 00 

Kr-89 -- 6.OE 02 -

Kr-90 

Xe-131 m - - - -- 4.5E 01 -

Xe-1 33m -- 2.OE 00 -- 2.7E 01 -

Xe-1 33 3.26E 02 5.6E 01 2.3E 03 8.9E 03 6.6E 01 

Xe-135m 6.96E 02 1.7E 01 -- - 4.6E 01 

Xe-135 7.09E 02 1.5E 02 3.5E 02 3.4E 01 

Xe-1 37 - - 7.3E 02 -

Xe-138 1.41E 03 5.6E 02 -- -- 7.OE 00 

Xe-1 39 -

Ar-41 -

Total 3.58E 03 2.46E 03 2.65E 03 9.1OE 03 1.62E 02 

I/plr



MONTICELLO NUCLEAR GENERATING PLANT ODCM-05.01 
TITLE: GASEOUS EFFLUENT CALCULATIONS Revision 2* 

Page 39 of 66 

Table 2 Dose Factors and Constants for the Total Body and Skin for Gaseous Radionuclides

Radionuclide 

Kr-83m 

Kr-85m 

Kr-85 

Kr-87 

Kr-88 

Kr-89 

Kr-90 

Xe-1 31m 

Xe-1 33m 

Xe-133 

Xe-1 35m 

Xe-135 

Xe-137 

Xe-1 38 

Xe-1 39 

Ar-41

Total Whole Body 
Dose Factor K4 
(mrem/yr per lICi/m3) 

7.56E-02 

1.17E 03 

1.61E 01 

5.92E 03 

1.47E 04 

1.66E 04 

1.56E 04 

9.15E 01 

2.51E 02 

2.94E 02 

3.12E 03 

1.81E 03 

1.42E 03 

8.83E 03 

5.02E 03 

8.84E 03

Total Skin Dose Factor 
L +j 1.1 Mi 
(mrem/yr per JACi/m3) 

2.12E 01 

2.81E 03 

1.36E 03 

1.65E 04 

1.91E 04 

2.91E 04 

2.52E 04 

6.48E 02 

1.35E 03 

6.94E 02 

4.41E 03 

3.97E 03 

1.39E 04 

1.43E 04 

7.1OE 04 

1.29E 04

Total Body Dose Constant 
for Long Term Releases Vi 
(mrem/yr per iCi/sec) 

2.61 E-09 

1.39E-04 

2.1 OE-06 

6.33E-04 

1.66E-03 

1.1 2E-03 

1.61 E-04 

3.31 E-05 

2.51 E-05 

2.61 E-O5 

3.34E-04 

2.24E-04 

9.99E-05 

9.90E-04 

5.79E-05 

1.20E-03
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Table 2 Dose Factors and Constants for the Total Body and Skin for Gaseous Radionuclides 
(cont'd)

Radionuclide 

Kr-83m 

Kr-85m 

Kr-85 

Kr-87 

Kr-88 

Kr-89 

Kr-90 

Xe-1 31 m 

Xe-1 33m 

Xe-1i33 

Xe-135m 

Xe-135 

Xe-137 

Xe-138 

Xe-i 39 

Ar-41

Total Body Dose 
Constant for Short 
Term Releases vi 
(mrem/yr per 4Ci/sec) 

2.99E-09 

1.59E-04 

2.40E-06 

7.25E-04 

1.90E-03 

1.28E-03 

1.85E-04 

3.79E-05 

2.87E-05 

2.99E-05 

3.82E-04 

2.57E-04 

1.14E-04 

1.13E-03 

6.63E-05 

1.57E-03

Total Skin Dose 
Constant for Long 
Term Releases 
-i(X/Q)s.1.1 Bi* 
(mrem)/yr per [Ci/sec) 

4.15E-07 

3.90E-04 

1.52E-04 

2.13E-03 

3.OOE-03 

2.97E-03 

1.08E-03 

1 .1OE-04 

1.55E-04 

7.88E-05 

6.36E-04 

5.77E-04 

1.52E-03 

2.1 OE-03 

7.33E-03 

2.28E-03

Total Dose Constant for 
Short Term Releases 
Li(X/q)s. .1 bi* (mrem)/yr 
per jiCi/sec) 

4.75E-07 

7.07E-04 

4.14E-04 

4.18E-03 

4.86E-03 

5.20E-03 

2.54E-03 

2.11 E-04 

3.56E-04 

1.45E-04 

8.54E-04 

9.94E-04 

3.92E-03 

3.13E-03 

2.01 E-02 

3.1 OE-03

I/pIr
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Condenser Air Inleakage, CFM 
Recoil/Diff/Eq Qtot(5 Min) Qtot(30 Min) 3 6 9 12 15 18 21 24 27 30

1.0 0.0 0.0 

0.9 0.1 0.0 
0.9 0.0 0.1

2.149E 06 2.600E 05 

1.876E 06 2.600E 05 
2.042E 06 2.600E 05

0.8 0.2 0.0 1.664E 
0.8 0.1 0.1 1.772E 
0.8 0.2 0.2 1.925E

05 
05 
05 

05 
05 
05 
05 

05 
05 
05 
05 
05 

05 
05 
05 
05 
05 
05 

05 
05 
05 
05 
05 
05 
05

956. 1492. 1806. 1970

2008. 2459. 2743. 2880.  
2480. 2585. 2702. 2747.

2823.  
3371.  
4145.  

3471.  
4053.  
4842.  
5971.  

4000.  
4593.  
5370.  
6435.  
7982.  

4440.  
5030.  
5784.  
6782.  
8165.  
10208.  

4811.  
5391.  
6118.  
7052.  
8300.  
10051.  
12686.

3206.  
3444.  
3779.  

3802.  
4102.  
4507.  
5088.  

4288.  
4621.  
5059.  
5659.  
6530.  

4691.  
5043.  
5492.  
6086.  
6909.  
8126.  

5032.  
5391.  
5840.  
6418.  
7190.  
8273.  
9902.

3469.  
3556.  
3680.  

4046.  
4211.  
4434.  
4752.  

4517.  
4728.  
5005.  
5383.  
5934.  

4909.  
5148.  
5453.  
5856.  
6415.  
7241.  

5240.  
5494.  
5813.  
6223.  
6771.  
7540.  
8697.

3584.  
3589.  
3595.  

4144.  
4233.  
4554.  
4526.  

4602.  
4743.  
4928.  
5182.  
5551.  

4982.  
5156.  
5379.  
5673.  
6082.  
6685.  

5302.  
5497.  
5741.  
6055.  
6475.  
7063.  
7948.

2045. 2068. 2062. 2039. 2005. 1965.

2923. 2912.  
2738. 2697.

3602.  
3558.  
3495.  

4143.  
4186.  
4243.  
4325.  

4585, 
4682.  
4810.  
4985.  
5240.  

4951.  
5084.  
5254.  
5479.  
5791.  
6552.  

5261.  
5417.  
5612.  
5864.  
6199.  
6670.  
7378.

3565.  
3490.  
3384.  

4086.  
4098.  
4114.  
4137.  

4510.  
4578.  
4667.  
4789.  
4967.  

4862.  
4967.  
5101.  
5278.  
5523.  
5885.  

5160.  
5289.  
5450.  
5657.  
5934.  
6322.  
6907.

2872. 2815.  
2639. 2572.

3499.  
3403.  
3269.  

3998.  
3989.  
3977.  
3960.  

4405.  
4452.  
4514.  
4598.  
4721.  

4743.  
4827.  
4934.  
5076.  
5273.  
5663.  

5028.  
5137, 
5273.  
5448.  
5681.  
6008.  
6501.

3416.  
3308.  
3155.  

3895.  
3871.  
3840.  
3794 

4285.  
4317.  
4358.  
4415.  
4498.  

4609.  
4678.  
4765.  
4881.  
5041.  
5277.  

4883.  
4976.  
5092.  
5242.  
5442.  
5723.  
6145.

2750. 2680.  
2502. 2431.

3326.  
3209.  
3045.  

3785.  
3751.  
3705.  
3640.  

4160.  
4180.  
4206.  
4242.  
4295.  

4471.  
4527.  
4599.  
4694.  
4826.  
5021.  

4733.  
4814.  
4915.  
5045.  
5218.  
5462.  
5828.

3234.  
3111.  
2939.  

3674.  
3633.  
3576.  
3496.  

4034.  
4045.  
4060.  
4080.  
4109.  

4332.  
4379.  
4439.  
4518.  
4627.  
4788.  

4584.  
4655.  
4744.  
4858.  
5010.  
5223.  
5544.

0 cr 
CDCD 
mb.) 
oo 

C> 

CD 0 
00 

cn) 

"CD 

3 C.  

•: -- D o 1 

%g o 

3 c),v 

"---lo 

_mg' 

Ho x 
(a 0 

_0 

CD, 

CD5

r m 

OA 

m 
0 
a 
CO) 
m -n -n 
rn 
z 
-4 
0 
I

0 

z 
cl)

06 
06 
06 

06 
06 
06 
06 

06 
06 
06 
06 
06 

06 
06 
06 
06 
06 
06 

06 
06 
06 
06 
06 
06 
06

2.600E 
2.600E 
2.600E 

2.600E 
2.600E 
2.600E 
2.600E 

2.600E 
2.600E 
2.600E 
2.600E 
2.600E 

2.600E 
2.600E 
2.600E 
2.600E 
2.600E 
2.600E 

2.600E 
2.600E 
2.600E 
2.600E 
2.600E 
2.600E 
2.600E

II

0 

C-) 
hi 
I-.  
I.0 

C-) r-.  

hi 

hi 

-SI

0 

0 

o'1 
0

0.7 
0.7 
0.7 
0.7 

0.6 
0.6 
0.6 
0.6 
0.6 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4

0.3 
0.2 
0.1 
0.0 

0.4 
0.3 
0.2 
0.1 
0.0 

0.5 
0.4 
0.3 
0.2 
0.1 
0.0 

0.6 
0.5 
0.4 
0.3 
0.2 
0.1 
0.0

i-00 
C'D 

-. L 

0)

0.0 
0.1 
0.2 
0.3 

0.0 
0.1 
0.2 
0.3 
0.4 

0.0 
0.1 
0.2 
0.3 
0.4 
0.5 

0.0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6

0 
C,3 

N

1.495E 
1.565E 
1.661 E 
1.797E 

1.385E 
1.402E 
1.460E 
1.540E 
1.655E 

1.243E 
1.270E 
1.303E 
1.347E 
1.408E 
1.498E 

1.147E 
1.1 60E 
1.176E 
1.1 97E 
1.225E 
1.265E 
1.324E



Condenser Air Inleakage, CFM 

Recoil/Diff/Eq Qtot(5 Min) Qtot(30 Min) 3 6 9' 12 15 18 21 24 27 30

0.3 0.7 0.0 
0.3 0.6 0.1 
0.3 0.5 0.2 
0.3 0.4 0.3 
0.3 0.3 0.4 
0.3 0.2 0.5 
0.3 0.1 0.6 
0.3 0.0 0.7 

0.2 0.8 0.0 
0.2 0.7 0.1 
0.2 0.6 0.2 
0.2 0.5 0.3 
0.2 0.4 0.4 
0.2 0.3 0.5 
0.2 0.2 0.6 
0.2 0.1 0.7 
0.2 0.0 0.8 

0.1 0.9 0.0 
0.1 0.8 0.1 
0.1 0.7 0.2 
0.1 0.6 0.3 
0.1 0.5 0.4 

0.1 0.4 0.5 
0.1 0.3 0.6 
0.1 0.2 0.7 
0.1 0.1 0.8 
0.1 0.0 0.9 

0.0 1.0 0.0 
0.0 0.9 0.1 
0.0 0.8 0.2 
0.0 0.7 0.3 
0.0 0.6 0.4

1.064E 06 2.600E 05 
1.068E 06 2.600E 05 
1.072E 06 2.600E 05 
1.078E 06 2.600E 05 
1.085E 06 2.600E 05 
1.092E 06 2.600E 05 
1.108E 06 2.600E 05 
1.129E 06 2.600E 05 

9.929E 05 2.600E 05 
9.894E 05 2.600E 05 
9.052E 05 2.600E 05 
9.799E 05 2.600E 05 
9.733E 05 2.600E 05 
9.646E 05 2.600E 05 
9.528E 05 2.600E 05 
9.357E 05 2.600E 05 
9.090E 05 2.600E 05 

9.305E 05 2.600E 05 
9.217E 05 2.600E 05 
9.112E 05 2.600E 05 
8.985E 05 2.600E 05 
8.826E 05 2.600E 05 

8.624E 05 2.600E 05 
8.358E 05 2.600E 05 
7.992E 05 2.600E 05 
7.454E 05 2.600E 05 
6.591E 05 2.600E 05 

8.755E 05 2.600E 05 
8.628E 05 2.600E 05 
8.477E 05 2.600E 05 
8.296E 05 2.600E 05 
8.075E 05 2.600E 05

5148.  
5695.  
6392.  
7268.  
8404.  
9937.  
12115.  
15459.  

5403.  
5954.  
6621.  
7444.  
8487.  
9849.  
11706.  
14384.  
18586.  

5643.  
6178.  
6816.  
7591.  
8554.  

9781.  
11397.  
13625.  
16890.  
22138.  

5855.  
6372.  
6983.  
7716.  
8610.

5324. 5522. 5577. 5526. 5415. 5273. 5117. 4948. 4800.  
5684. 5786. 5784. 5697. 5559. 5398. 5227. 5055. 4887.  

6127. 6110. 6040. 5907. 5737. 5551. 5362. 5175. 4995.  

6684. 6517. 6361, 6171. 5961. 5744. 5531. 5325. 5129.  
7406. 7046. 6777. 6513. 6251. 5995, 5751. 5521. 5304.  
8380. 7758. 7338. 6975. 6642. 6333. 6047. 5784. 5540.  

9765. 8771. 8136. 7632. 7197. 6813. 6469. 6158. 5876.  

11891. 10326. 9361. 8639. 8051. 7550. 7115. 6732. 6391.  

5576. 5767. 5814. 5755. 5635. 5484. 5320. 5153. 4987.  
5934. 6034. 6029. 5935. 5790. 5620. 5441. 5261. 5085.  

6366. 6358. 6289. 6153. 5977. 5784. 5587. 5393. 5204.  
6901. 6757. 6610. 6422. 6209. 5987. 5768. 5555. 5352.  
7577. 7263. 7017. 6762. 6502. 6244. 5996. 5760. 5538.  

8462. 7924. 7548. 7207. 6885. 6508. 6295. 6029. 5782.  
9667. 8825. 8272. 7814. 7406. 7038. 6702. 6395. 6114.  

11405. 10124. 9316 8689 8159. 7698. 7289. 6923. 6593.  
14132. 12163. 10954 10061 9340. 8734. 8210. 7751. 7345.  

5796. 5981. 6022. 5955. 5827. 5669. 5497. 5322. 5150.  
6149. 6249. 6240. 6141. 5989. 5812. 5625. 5439. 5256.  
6570. 6568. 6501. 6362. 6181. 5982. 5778. 5577. 5383.  

7082. 6957. 6818. 6631. 6415. 6190. 5964. 5964. 5537.  

7717. 7440. 7212. 6995. 6706. 6447. 6195. 5955. 5728.  

8526. 8055. 7713. 7309. 7076. 6775. 6490. 6222. 5972.  
9593. 8865. 8374. 7951. 7564. 7207. 6877. 6573. 6293.  

11062. 9982. 9284. 8723. 8236. 7802. 7411. 7058. 6736.  

13216. 11619. 10619. 9856. 9222. 8675. 8194. 7768. 7385.  
16679. 14250. 12764. 11676. 10805. 10077. 9453. 8909. 8428.  

5990. 6169. 6205. 6132, 5997. 5832. 5653. 5472. 5293.  

6336. 6435. 6424. 6320. 6162. 5979. 5786. 5593. 5405.  
6745. 6750. 6683. 6542. 6357. 6152. 5943. 5732. 5536.  
7235. 7126. 6994. 6808. 6590. 6361. 6131. 5908. 5694.  

7832. 7586. 7373. 7133. 6875. 6615. 6360. 6117. 5886.
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Condenser Air Inleakage, CFM 

Recoil/Diff/Eq Qtot(5 Min) Qtot(30 Min) 3 6 9 12 15 18 21 24 27 30 

0.0 0.5 0.5 7.799E 05 2.600E 05 9725 8578. 8160. 7846. 7538. 7231. 6932. 6647. 6378. 6126.  
0.0 0.4 0.6 7.446E 05 2.600E 05 11156. 9533. 8897. 8454. 8058. 7687. 7339. 7014. 6713. 6433.  
0.0 0.3 0.7 6.976E 05 2.600E 05 13059. 10807. 9876. 9261. 8749. 8293. 7880. 7508. 7158. 6843.  
0.0 0.2 0.8 6.320E 05 2.600E 05 15713. 12581. 11241. 10386. 9713. 9139. 8634. 8184. 7779. 7413.  
0.0 0.1 0.9 5.342E 05 2.600E 05 19670. 15227. 13277. 12065. 11151. 10401. 9759. 9200. 8705. 8264.  
0.0 0.0 1.0 3.727E 05 2.600E 05 26207. 19597. 16640. 14838. 13527. 12484. 11617. 10878. 10235. 9670.
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Table 4 Child Critical Organ Dose Parameters for Radionuclide i for the Inhalation Pathway

P1 
I 

Nuclide mrem/yr ýLCi/m3

H-3 
Cr-51 
Mn-54 
Fe-59 
Co-58 
Co-60 
Zn-65 
Rb-86 
Sr-89 
Sr-90 
Y-91 
Zr-95 
Nb-95 
Ru-1 03 

Ru-1 06 
Ag-110rn 
Te-127m 
Te-1 29m 
Cs-134 
Cs-136 
Cs-137 
Ba-1 40 
Ce-141 
Ce-1 44 
1-131 
1-133 

1-135

1.12E 
1.70E 
1.58E 
1.27E 
1.11E 
7.07E 
9.95E 
1.98E 
2.16E 
1.01 E 
2.63E 
2.23E 
6.14E 
6.62E 
1.43E 
5.48E 
1.48E 
1.76E 
1.01 E 
1.71 E 
9.07E 
1.74E 
5.44E 
1.20E 
1.62E 
3.85E 
7.92E

03 
04 
06 
06 
06 
06 
05 
05 
06 
08 
06 
06 
05 
05 
07 
06 
06 
06 
06 
05 
05 
06 
05 
07 
07 
06 
05

I/pir
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Table 5 Dose Factors for Noble Gases and Daughters That May Be Detected in Gaseous 
Effluents 

Total Body Dose Skin Dose Factor Gamma Air Dose Beta Air Dose 

Factor K Li Factor Mi Factor Ni 

Radionuclide mrem/yr ýQCi/m
3  mrem/yr 0Ci/m3  mrad/yr p.Ci/m 3  mrad/yr 40Ci/m 3 

Kr-83m 7.56E-02 -- 1.93E+01 2.88E+02 

Kr-85m 1 .17E+03 1.46E+03 1.23E+03 1.97E+03 

Kr-85 1.61 E+01 1.34E+03 1.72E+01 1.95E+03 

Kr-87 5.92E+03 9.73E+03 6.17E+03 1.03E+04 

Kr-88 1.47E+04 2.37E+03 1.52E+04 2.93E+03 

Kr-89 1.66E+04 1.01 E+04 1.73E+04 1.06E+04 

Kr-90 1.56E+04 7.29E+03 1.63E+04 7.83E+03 

Xe-1 31 m 9.15E+01 4.76E+02 1.56E+02 1.11 E+03 

Xe-1 33m 2.51 E+02 9.94E+02 3.27E+02 1.48E+03 

Xe-i 33 2.94E+02 3.06E+02 3.53E+02 1.05E+03 

Xe-135m 3.12E+03 7.11 E+02 3.36E+03 7.39E+02 

Xe-1 35 1.81 E+03 1.86E+03 1.92E+03 2.46E+03 

Xe-137 1.42E+03 1.22E+04 1.51 E+03 1.27E+04 

Xe-138 8.83E+03 4.13E+03 9.21E+03 4.75E+03 

Xe-1 39 5.02E+03 6.52E+04 5.28E+03 6.52E+04 

Ar-41 8.84E+03 2.69E+03 9.30E+03 3.28E+03

I/pIr
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Table 6 Dose Parameters for Finite Evaluated Plumes for the Critical Boundary Location 0.51 
mi from the Stack in the SSE Sector

Noble Gas 
Radionuclide 

Kr-83m 

Kr-85m 

Kr-85 

Kr-87 

Kr-88 

Kr-89 

Kr-90 

Xe-1 31 m 

Xe-1 33m 

Xe-1 33 

Xe-1 35m 

Xe-135 

Xe-1 37 

Xe-138 

Xe-139 

Ar-41

Long 

Total Body 
Vi 
mrem/yr 
Ci/sec 

2.61 E-09 

1.39E-04 

2.1OE-06 

6.33E-04 

1.66E-03 

1.12E-03 

1.61 E-04 

3.31 E-05 

2.51 E-05 

2.61 E-05 

3.34E-04 

2.24E-04 

9.99E-05 

9.90E-04 

5.79E-05 

1.20E-03

Term Release* 

Gamma Air 
Bi 

mradlyr 
Ci/sec 

3.77E-07 

2.07E-04 

3.18E-06 

9.52E-04 

2.49E-03 

1.68E-03 

2.42E-04 

5.21 E-05 

4.09E-05 

4.08E-05 

5.06E-04 

3.37E-04 

1.51 E-04 

1.49E-03 

8.69E-05 

1.80E-03

Short Term Release** 

Total Body Gamma Air 
Vi bi 
mrem/yr mrad/yr 

Ci/sec Ci/sec 

2.99E-09 4.32E-07 

1.59E-04 2.37E-04 

2.40E-06 3.64E-06 

7.25E-02 1.09E-03 

1.90E-03 2.85E-03 

1.28E-03 1.92E-03 

1.85E-04 2.78E-04 

3.79E-05 5.97E-05 

2.87E-05 4.68E-05 

2.99E-05 4.67E-05 

3.82E-04 5.79E-04 

2.57E-04 3.89E-04 

1.14E-04 1.73E-04 

1.1 3E-03 1.70E-03 

6.63E-05 9.95E-05 

1.38E-03 2.07E-03

* Values are annual average 
A. Values are for 144 hours per year purge.

I/plr



Nuclide T. Body GI Tract Bone Liver Kidney Thyroid Lung Skin 

Cr-51 4.66E 06 4.66E 06 4.66E 06 4.66E 06 4.66E 06 4.66E 06 4.66E 06 5.51E 06 

Mn-54 1.34E 09 1.34E 09 1.34E 09 1.34E 09 1.34E 09 1.34E 09 1.34E 09 1.57E 09 
Fe-59 2.75E 08 2.75E 08 2.75E 08 2.75E 08 2.75E 08 2.75E 08 2.75E 08 3.23E 08 

Co-58 3.79E 08 3.79E 08 3.79E 08 3.79E 08 3.79E 08 3.79E 08 3.79E 08 4.44E 08 

Co-60 2.15E 10 2.15E 10 2.15E 10 2.15E 10 2.15E 10 2.15E 10 2.15E 10 2.52E 10 

Zn-65 7.49E 08 7.49E 08 7.49E 08 7.49E 08 7.49E 08 7.49E 08 7.49E 08 8.69E 10 

Sr-89 2.23E 04 2.23E 04 2.23E 04 2.23E 04 2.23E 04 2.23E 04 2.23E 04 2.58E 04 

Zr-95 2.49E 08 2.49E 08 2.49E 08 2.49E 08 2.49E 08 2.49E 08 2.49E 08 2.89E 08 

1-131 1.72E 07 1.72E 07 1.72E 07 1.72E 07 1.72E 07 1.72E 07 1.72E 07 2.09E 07 

1-133 2.47E 06 2.47E 06 2.47E 06 2.47E 06 2.47E 06 2.47E 06 2.47E 06 3.00E 06 

1-135 2.52E 06 2.52E 06 2.52E 06 2.52E 06 2.52E 06 2.52E 06 2.52E 06 2.94E 06 

Cs-1 34 6.82E 09 6.82E 09 6.82E 09 6.82E 09 6.82E 09 6.82E 09 6.82E 09 7.96E 09 

Cs-136 1.49E 08 1.49E 08 1.49E 08 1.49E 08 1.49E 08 1.49E 08 1.49E 08 1.69E 08 

Cs-137 1.03E 10 1.03E 10 1.03E 10 1.03E 10 1.03E 10 1.03E 10 1.03E 10 1.20E 10 

Ba-1 40 2.05E 07 2.05E 07 2.05E 07 2.05E 07 2.05E 07 2.05E 07 2.05E 07 2.34E 07 

Ce-141 1.36E 07 1.36E 07 1.36E 07 1.36E 07 1.36E 07 1.36E 07 1.36E 07 1.53E 07 

Ce-144 6.96E 07 6.96E 07 6.96E 07 6.96E 07 6.96E 07 6.96E 07 6.96E 07 8.04E 07 

Nb-95 1.36E 08 1.36E 08 1.36E 08 1.36E 08 1.36E 08 1.36E 08 1.36E 08 1.60E 08 

Ru-103 1.08E 08 1.08E 08 1.08E 08 1.08E 08 1.08E 08 1.08E 08 1.08E 08 1.26E 08 

* R1 values are in units of mRem/yr per ýLCi/m 3 for inhalation and tritium, and in units of m 2 mRem/yr per i[Ci/Sec for all others.
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Nuclide T. Body GI Tract Bone Liver Kidney Thyroid Lung Skin 

H-3 2.28E 03 2.28E 03 0.00E 00 2.28E 03 2.28E 03 2.28E 03 2.28E 03 2.28E 03 

Cr-51 4.60E 04 1.16E 07 0.00E 00 0.00E 00 1.01E 04 2.75E 04 6.10E 04 0.00E 00 

Mn-54 5.83E 07 9.36E 08 0.00E 00 3,05E 08 9.09E 07 0.00E 00 0.00E 00 0.00E 00 

Fe-59 1.12E 08 9.75E 08 1.24E 08 2.93E 08 0.00E 00 Q.O0E 00 8.17E 07 0.00E 00 

Co-58 6.71E 07 6.07E 08 0.00E 00 2.99E 07 0.00E 00 0.00E 00 0.00E 00 0.00E 00 

Co-60 3.67E 08 3.12E 09 0.00E 00 1.66E 08 0.00E 00 0.00E 00 0.00E 00 0.00E 00 

Zn-65 5.77E 08 8.04E 08 4.01E 08 1.28E 09 8.54E 08 0.00E 00 0.00E 00 0.00E 00 

Sr-89 2.87E 08 1.60E 09 1.OOE 10 0.00E 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 

Sr-90 1.64E 11 1.93E 10 6.70E 11 0.00E 00 0.00E 00 0.OOE 00 0.00E 00 0.OOE 00 

Zr-95 2.51E 05 1.17E 09 1.16E 06 3.71E 05 5.82E 05 0.OOE 00 0.OOE 00 0.00E 00 

1-131 6.61E 07 3.04E 07 8.07E 07 1.15E 08 1.98E 08 3.78E 10 0.OOE 00 0.00E 00 

1-133 1.12E 06 3.30E 06 2.11E 06 3.67E 06 6.40E 06 5.39E 09 0.OOE 00 0.OOE 00 

1-135 3.73E 04 1.14E 05 3.86E 04 1.01E 05 1.62E 05 6.67E 06 0.00E 00 0.OOE 00 

Cs-134 8.83E 09 1.89E 08 4.54E 09 1.08E 10 3.49E 09 0.OOE 00 1.16E 09 0.00E 00 

Cs-136 1.19E 08 1.88E 07 4.19E 07 1.66E 08 9.21E 07 0.OOE 00 1.26E 07 0.OOE 00 

Cs-137 5.94E 08 1.76E 08 6.63E 09 9.07E 09 3.08E 09 0.OOE 00 1.02E 09 0.O0E 00 

Ba-140 8.40E 06 2.64E 08 1.28E 08 1.61E 05 5.47E 04 0.OOE 00 9.22E 04 0.OOE 00 

Ce-141 1.48E 04 4.99E 08 1.93E 05 1.31E 05 6.07E 04 0.00E 00 0.00E 00 0.00E 00 

Ce-144 1.69E 06 1.07E 10 3.15E 07 1.32E 07 7.82E 06 0.OOE 00 0.OOE 00 0.00E 00 

Nb-95 4.19E 04 4.73E 08 1.40E 05 7.80E 04 7.71E 04 0.00E 00 0.OOE 00 0.OOE 00 

Ru-103 2.03E 06 5.51E 08 4.72E 06 0.OOE 00 1.80E 07 0.OOE 00 0.00E 00 0.00E 00 

* R1 values are In units of mRem/yr per [iCi/m• for inhalation and tritium, and in units of m2 mRem/yr per itCi/Sec for all 

others.
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Nuclide T. Body GI Tract Bone Liver Kidney Thyroid Lung Skin 

H-3 2.61E 03 2.61E 03 0.OOE 00 2.61E 03 2.61E 03 2.61E 03 2.61E 03 2.61E 03 
Cr-51 6.11E 04 1.03E 07 0.00E 00 0.00E 00 1.34E 04 3.39E 04 8.72E 04 0.OOE 00 
Mn-54 8.79E 07 9.09E 08 0.00E 00 4.43E 08 1.32E 08 0.00E 00 0.00E 00 0.OOE 00 

Fe-59 1.60E 08 9.78E 08 1.77E 08 4.14E 08 0.OOE 00 0.00E 00 1.30E 08 0.00E 00 

Co-58 9.79E 07 5.85E 08 0.00E 00 4.25E 07 0.00E 00 0.00E 00 0.OOE 00 0.00E 00 

Co-60 5.57E 08 3.22E 09 0.00E 00 2.47E 08 0.OOE 00 0.00E 00 0.00E 00 0.00E 00 
Zn-65 8.68E 08 7.88E 08 5.36E 08 1.86E 09 1.19E 08 0.00E 00 0.00E 00 0.00E 00 

Sr-89 4.36E 08 1.81E 09 1.52E 10 0.OOE 00 0.OOE 00 0.OOE 00 0.00E 00 0.00E 00 

Sr-90 2.05E 11 2.33E 10 8.32E 11 0.OOE 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00 

Zr-95 3.68E 05 1.23E 09 1.69E 06 5.35E 05 7.86E 05 0.00E 00 0.00E 00 0.00E 00 

1-131 5.77E 07 2.13E 07 7.68E 07 1.07E 08 1.85E 08 3.14E 10 0.00E 00 0.OOE 00 

1-133 1.01E 06 2.51E 06 1.96E 06 3.32E 06 5.83E 06 4.64E 08 O.OOE 00 0.OOE 00 
1-135 3.33E 04 9.96E 04 3.49E 04 8.98E 04 1.42E 05 5.78E 06 0.OOE 00 0.OOE 00 
Cs-134 7.54E 09 2.02E 08 6.90E 09 1.62E 10 5.16E 10 0.OOE 00 1.97E 09 0.OOE 00 
Cs-136 1.13E 08 1.35E 07 4.28E 07 1.68E 08 9.16E 07 0.OOE 00 1.44E 07 0.OOE 00 
Cs-137 4.90E 09 2.OOE 08 1.06E 10 1.41E 10 4.78E 09 0.OOE 00 1.86E 09 O.OOE 00 

Ba-140 8.88E 06 2.12E 08 1.38E 08 1.69E 05 5.72E 04 O.OOE 00 1.14E 05 O.OOE 00 
Ce-141 2.12E 04 5.29E 08 2.77E 05 1.85E 05 8.70E 04 0.OOE 00 0.OOE 00 O.OOE 00 

Ce-144 2.72E 06 1.27E 10 5.05E 07 2.09E 07 1.25E 07 O.OOE 00 0.OOE 00 O.OOE 00 

Nb-95 5.78E 04 4.49E 08 1.89E 05 1.05E 05 1.02E 05 O.OOE 00 0.OOE 00 0.OOE 00 

Ru-1 03 2.88E 06 5.64E 08 6.75E 06 0.OOE 00 2.38E 07 0.OOE 00 O.OOE 00 OOOE 00 

* R, values are in units of mRem/yr per iiCi/m3 for inhalation and tritium, and in units of m2 mRem/yr per !iCi/Sec for all 

others.
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Nuclide T. Body GI Tract Bone Liver Kidney Thyroid Lung Skin 

H-3 4.04E 03 4.04E 03 0.00E 00 4.04E 03 4.04E 03 4.04E 03 4.04E 03 4.04E 03 
Cr-51 1.16E 05 6.15E 06 0.OOE 00 0.00E 00 1.76E 04 6.44E 04 1.18E 05 0.00E 00 
Mn-54 1.73E 08 5.44E 08 0.OOE 00 6.49E 08 1.82E 08 0.00E 00 0.O0E 00 0.OOE 00 
Fe-59 3.17E 08 6.62E 08 3.93E 08 6.36E 08 0.00E 00 0.00E 00 1.84E 08 0.00E 00 
Co-58 1.92E 08 3.66E 08 0.00E 00 6.27E 07 0.00E 00 0.00E 00 0.00E 00 0.00E 00 
Co-60 1.11E 09 2.08E 09 0.OOE 00 3.76E 08 0.OOE 00 0.00E 00 0.OOE 00 0.00E 00 
Zn-65 1.70E 09 4.81E 08 1.03E 09 2.74E 09 1.73E 09 0.00E 00 0.00E 00 0.00E 00 
Sr-89 1.03E 09 1.40E 09 3.62E 10 0.OOE 00 0.OOE 00 0.00E 00 0.00E 00 0.OOE 00 

Sr-90 3.49E 11 1.86E 10 1.38E 12 0.OOE 00 0.OOE 00 0.OOE 00 0.00E 00 0.OOE 00 
Zr-95 7.44E 05 8.71E 08 3.80E 06 8.35E 05 1.20E 05 0.00E 00 0.OOE 00 0.00E 00 
1-131 8.16E 07 1.28E 07 1.43E 08 1.44E 08 2.36E 08 4.75E 10 0.OOE 00 0.00E 00 
1-133 1.67E 06 1.78E 06 3.57E 06 4.42E 06 7.36E 06 8.21E 08 0.OOE 00 0.OOE 00 

1-135 5.28E 04 8.50E 04 6.20E 04 1.12E 05 1.71E 05 9.88E 06 0.OOE 00 0.OOE 00 

Cs-134 5.40E 09 1.38E 08 1.56E 10 2.56E 10 7.93E 09 0.OOE 00 2.84E 09 0.OOE 00 

Cs-136 1.43E 08 7.77E 06 8.04E 07 2.21E 08 1.18E 08 0.OOE 00 1.76E 07 0.OOE 00 

Cs-137 3.52E 09 1.50E 08 2.40E 10 2.39E 10 7.78E 09 0.00E 00 2.80E 09 0.00E 00 

Ba-140 1.61E 07 1.40E 08 2.76E 08 2.42E 05 7.87E 04 0.00E 00 1,44E 05 0.00E 00 

Ce-141 4.75E 04 3.39E 08 6.42E 05 3.20E 05 1.40E 05 0.OOE 00 0.00E 00 0.00E 00 

Ce-144 6.50E 06 9.95E 09 1.22E 08 3.82E 07 2.11E 07 0.OOE 00 0,00E 00 0.00E 00 

Nb-95 1.12E 05 2.91E 08 4.04E 05 1.57E 05 1.48E 05 0.00E 00 0.00E 00 0.00E 00 

Ru-103 5.83E 06 3.82E 08 1.52E 07 0.00E 00 3.82E 07 0.00E 00 0.OOE 00 0.OOE 00 

* RI values are in units of mRem/yr per [.Ci/m3 for inhalation and tritium, and in units of m2 mRem/yr per .tCi/Sec for all 

others.
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Nuclide T Body GI Tract Bone Liver Kidney Thyroid Lungq Skin 

H-3 3.27E 02 3.27E 02 0.OOE 00 3.27E 02 3,27E 02 3.27E 02 3.27E 02 3.27E 02 

Cr-51 3.26E 03 8.21E 05 0.00E 00 0.00E 00 7.19E 02 1.95E 03 4.33E 03 0.OOE 00 

Mn-54 8.98E 05 1.44E 07 0.00E 00 4.71E 06 1.40E 06 0.OOE 00 0.OOE 00 0.00E 00 

Fe-59 1.12E 08 9.73E 08 1.24E 08 2.92E 08 0.O0E 00 0.OOE 00 8.16E 07 0.00E 00 

Co-58 1.95E 07 1.76E 08 0.00E 00 8.68E 06 0.00E 00 0.OOE 00 0.00E 00 0.00E 00 

Co-60 8.87E 07 7.55E 08 0.00E 00 4.02E 07 0.00E 00 0.00E 00 0.00E 00 0.00E 00 

Zn-65 3.06E 08 4.27E 08 2.13E 08 6.78E 08 4.53E 08 0.00E 00 0.00E 00 0.00E 00 

Sr-89 4.12E 06 2.30E 07 1.43E 08 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 

Sr-90 1.76E 09 2,07E 08 7.17E 09 0.001E 00 0.OOE 00 0.OOE 00 0.00E 00 0.OOE 00 

Zr-95 1.94E 05 9.07E 08 8.92E 05 2.86E 05 4.49E 05 0.00E 00 0.OOE 00 0.00E 00 

1-131 4.33E 06 1.99E 06 5.28E 06 7.55E 06 1.29E 07 2.48E 09 0.OOE 00 0.OOE 00 

1-133 1.13E-01 3.34E-01 2.14E-01 3.72E-01 6.49E-01 5.46E 01 0.OOE 00 0.OOE 00 

1-135 1.78E-17 5.38E-17 1.82E-17 4.77E-17 7.64E-17 3.14E-15 0.OOE 00 0.00E 00 

Cs-134 6.68E 08 1.43E 07 3.43E 08 8.17E 08 2.64E 08 0.OOE 00 8.78E 07 0.OOE 00 

Cs-136 1.61E 07 2.53E 06 5.65E 06 2.23E 07 1.24E 07 0.OOE 00 1.70E 06 0.00E 00 

Cs-137 4.33E 08 1.28E 07 4.83E 08 6.61E 08 2.24E 08 0.00E 00 7.46E 07 0.OOE 00 

Ba-140 9.01 E 05 2.83E 07 1.38E 07 1.73E 04 5.87E 03 0.OOE 00 9.89E 03 0.OOE 00 

Ce-141 4.96E 02 1.67E 07 6.47E 03 4.38E 03 2,03E 03 0.00E 00 0.OOE 00 0.OOE 00 

Ce-1 44 3.94E 04 2.48E 08 7.34E 05 3.07E 05 1.82E 05 0.OOE 00 0.OOE 00 0.OOE 00 

Nb-95 3.OOE 05 3.39E 09 1.01E 06 5.59E 05 5.52E 05 0.OOE 00 0.OOE 00 0.OOE 00 

Ru-103 2.00E 07 5.42E 09 4.64E 07 0.OOE 00 1.77E 08 0.OOE 00 0.00E 00 0.OOE 00 

* R, values are in units of mRem/yr per iCi/m5 for Inhalation and tritium, and in units of m2 mRem/yr per liCi/Sec for all 

others.
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Nuclide T. Body GI Tract Bone Liver Kidney Thyroid Lung Skin 

H-3 1.95E 02 1.95E 02 0.OOE 00 1.95E 02 1.95E 02 1.95E 02 1.95E 02 1.95E 02 

Cr-51 2.61 E 03 4.39E 05 0.OOE 00 0.OOE 00 5.72E 02 1.45E 03 3.75E 03 0.OOE 00 

Mn-54 7.12E 05 7.37E 06 0.00E 00 3.59E 06 1.07E 06 0.OOE 00 0.OOE 00 0.OOE 00 

Fe-59 8.95E 07 5.48E 08 9.93E 07 2.32E 08 0.00E 00 0.00E 00 7.31E 07 0.00E 00 

Co-58 1.54E 07 9.22E 07 0.OOE 00 6.69E 06 0.00E 00 0.OOE 00 0.OOE 00 0.O0E 00 

Co-60 7.03E 07 4.06E 08 0.00E 00 3.12E 07 0.00E 00 0.00E 00 0.OOE 00 0.00E 00 

Zn-65 2.43E 08 2.20E 08 1.50E 08 5.20E 08 3.33E 08 0.OOE 00 0.OOE 00 0.OOE 00 

Sr-89 3.47E 06 1.44E 07 1.21 E 08 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 

Sr-90 1.15E 09 1.30E 08 4.64E 09 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 

Zr-95 1.55E 05 5.02E 08 7.15E 05 2.25E 05 3.31E 05 0.OOE 00 0.OOE 00 0.OOE 00 

1-131 3.30E 06 1.22E 06 4.39E 06 6.14E 06 1.06E 07 1.79E 09 0.OOE 00 0.OOE 00 

1-133 9.25E-02 2.30E-01 1.79E-01 3.03E-01 5.32E-01 4.23E 01 0.OOE 00 0.OOE 00 

1-135 1.41E-17 4.22E-17 1.48E-17 3.81E-17 6.02E-17 2.45E-17 0.OOE 00 0.OOE 00 

Cs-1 34 2.98E 08 7.99E 06 2.73E 08 6.42E 08 2.04E 08 0.OOE 00 7.79E 07 0.OOE 00 

Cs-136 1.16E 07 1.40E 06 4.41E 06 1.73E 07 9.44E 06 0.OOE 00 1.49E 06 0.OOE 00 

Cs-137 1.86E 08 7.59E 06 4.01E 08 5.34E 08 1.82E 08 0.OOE 00 7.06E 07 0.OOE 00 

Ba-140 7.33E 05 1.75E 07 1.14E 07 1.39E 04 4.72E 03 0.OOE 00 9.37E 03 0.OOE 00 

Ce-141 4.17E 02 1.04E 07 5.43E 03 3.63E 03 1.71E 03 0.OOE 00 0.OOE 00 0.OOE 00 

Ce-144 3.32E 04 1.56E 08 6.18E 05 2.56E 05 1.53E 05 0.OOE 00 0.OOE 00 0.OOE 00 

Nb-95 2.39E 05 1.86E 09 7.84E 05 4.35E 05 4.22E 05 0.OOE 00 0.00E 00 0.OOE 00 

Ru-103 1.62E 07 3.16E 09 3.79E 07 0.OOE 00 1.33E 08 0.OOE 00 0.O0E 00 0.OOE 00 

* RI values are In units of mRem/yr per iCi/mW for inhalation and tritium, and in units of m2 mRem/yr per tCi/Sec for all 

others.
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Nuclide T. Body GI Tract Bone Liver Kidney Thyroid Lung Skin 

H-3 2.36E 02 2.36E 02 0.OOE 00 2.36E 02 2,36E 02 2.36E 02 2.36E 02 2.36E 02 

Cr-51 4.07E 03 2.16E 05 0.00E 00 0.OOE 00 6,17E 02 2.26E 03 4.12E 03 0.00E 00 

Mn-54 1.09E 05 3.45E 06 0.00E 00 4.11E 06 1.15E 06 0,00E 00 0.00E 00 0.00E 00 

Fe-59 1.42E 08 2.79E 08 1.76E 08 2.85E 08 0,00E 00 0.00E 00 8.26E 07 0.00E 00 

Co-58 2.39E 07 4.56E 07 0.00E 00 7.82E 06 0.00E 00 0.00E 00 0.00E 00 0.00E 00 

Co-60 1.09E 08 2.05E 08 0.00E 00 3.70E 07 0.00E 00 0.00E 00 0.00E 00 0.00E 00 

Zn-65 3.72E 08 1.05E 08 2.25E 08 5,99E 08 3.77E 08 0.OOE 00 0.00E 00 0.00E 00 

Sr-89 6.55E 06 8.87E 06 2.29E 08 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00 

Sr-90 1.52E 09 8.08E 07 6.00E 09 0.00E 00 0.00E 00 0.00E 00 0.OOE 00 0.OOE 00 

Zr-95 2.48E 05 2.91E 08 1.27E 06 2.79E 05 3.99E 05 0.00E 00 0.OOE 00 0.00E 00 

1-131 4.65E 06 7.29E 05 8.14E 06 8.19E 06 1.34E 07 2.71E 09 0.00E 00 0.00E 00 

1-133 1.55E 01 1.66E 01 3.32E 01 4.11E 01 6.85E 01 7.63E 01 0.00E 00 0.OOE 00 

1-135 2.28E 17 3.67E 17 2.68E 17 4.82E 17 7.39E 17 4.27E 15 0.OOE 00 0.00E 00 

Cs-134 1.67E 08 4.26E 06 4.81E 08 7.90E 08 2.45E 08 0.00E 00 8.78E 07 0.001E 00 

Cs-136 1.35E 07 7.34E 05 7.60E 06 2.09E 07 1.11E 07 0.00E 00 1.66E 06 0.OOE 00 

Cs-137 1.04E 08 4.43E 06 7.39E 08 7.07E 08 2.30E 08 0.OOE 00 8.29E 07 0.00E 00 

Ba-140 1.22E 06 1.06E 07 2.10E 07 1.84E 04 5.98E 03 0.OOE 00 1.10E 04 0.00E 00 

Ce-141 7.57E 02 6.36E 06 1.02E 04 5.10E 03 2.24E 03 0.OOE 00 0.00E 00 0.00E 00 

Ce-144 6.22E 04 9.53E 09 1.17E 06 3.66E 05 2.02E 05 0.00E 00 0.00E 00 0.OOE 00 

Nb-95 3.77E 05 9.74E 08 1.35E 06 5.27E 05 4.95E 05 0.OOE 00 0.OOE 00 0.OOE 00 

Ru-103 2.63E 07 1.77E 09 6.83E 07 0.00E 00 1.72E 08 0.00E 00 0.OOE 00 0.00E 00 

* Ri values are in units of mRem/yr per iCi/m3 for inhalation and tritium, and in units of mz mRem/yr per p.Ci/Sec for all 

others.
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CD 
Nuclide T. Body GI Tract Bone Liver Kidney Thyroid Lung Skin CA CI) C 

H-30 
Cr-51 1.32E 04 3.32E 06 0.00E 00 0.OOE 00 2.91 E 03 7.90E 03 1.75E 04 O.OOE 00 - I 
Mn-54 8.25E 05 1.32E 07 0.00E 00 4.32E 06 1.29E 06 0.00E 00 0.00E 00 0.OOE 00 CD 
Fe-59 1.25E 07 1.09E 08 1.39E 07 3.26E 07 0.00E 00 0.00E 00 9.10E 06 0.00E 00 Kn G) 
Co-58 5.03E 06 4.55E 07 0.00E 00 2.24E 06 0.OOE 00 0.00E 00 0.00E 00 0.00E 00 0
Co-60 1.93E 07 1.65E 08 0.00E 00 8.77E 06 0.00E 00 0.00E 00 0.00E 00 0.00E 00 -H 
Zn-65 1.18E 09 1.65E 09 8.21E 08 2.61E 09 1.75E 09 0.00E 00 0.00E 00 0.00E 00 CD 

Sr-89 1.97E 07 1.10E 08 6.85E 08 0.00E 00 0.OOE 00 0.00E 00 0.00E 00 0.OOE 00 0 n 
Sr-90 6.62E 09 7.80E 08 2.70E 10 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.OOE 00 z z 
Zr-95 9.72E 01 4.55E 05 4.48E 02 1.44E 02 2.25E 02 0.00E 00 0.00E 00 0.00E 00 C 

1-131 1.19E 08 5.49E 07 1.45E 08 2.08E 08 3.57E 08 6.82E 10 0.00E 00 0.00E 00 CD 0 
1-133 1.05E 06 3.09E 06 1.98E 06 3.44E 06 6.01E 06 5.06E 08 0.00E 00 0.00E 00 
1-135 5.70E 03 1.74E 04 5.90E 03 1.54E 04 2.48E 04 1.02E 06 0.00E 00 0.00E 00 O 

Cs-134 5.74E 09 1.23E 08 2.95E 09 7.02E 09 2.27E 09 0,00E 00 7.54E 08 0.OOE 00 -CD 0 

Cs-136 3.35E 08 5.60E 07 1.25E 08 4.93E 08 2.74E 08 0.OOE 00 3.76E 07 0.00E 00 C" 

Cs-137 3.66E 09 1.08E 08 4.09E 09 5.59E 09 1.90E 09 0.00E 00 6.31E 08 0.00E 00 

Ba-140 8.43E 05 2.65E 07 1.29E 07 1.62E 04 5.49E 03 0.00E 00 9.25E 03 0.00E 00 

Ce-141 1.71E 02 5.78E 06 2.24E 03 1.51E 03 7.02E 02 0.00E 00 0.OOE 00 0.OOE 00 0 

Ce-144 4.67E 03 6.09E 07 1.80E 05 7.53E 04 4.46E 04 0.OOE 00 0.OOE 00 0.00E 00 z 
Nb-95 1.08E 04 1.22E 08 3.60E 04 2.01E 04 1.98E 04 0.00E 00 0.OOE 00 0.OOE 00 

Ru-103 1.93E 02 5.24E 04 4.49E 02 0.OOE 00 1.71E 03 0.OOE 00 0.O0E 00 0.00E 00 

0 

* Ri values are in units of mRem/yr per iCi/m3 for inhalation and tritium, and in units of m2 mRem/yr per RCI/Sec for all m 0 O 

others. c < 0 
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CD



Nuclide T. Body GI Tract Bone Liver Kidney Thyroid Lung Skin 

H-3 1.00E 03 1.OOE 03 0.OOE 00 1.OOE 03 1.00E 03 1.OOE 03 1.OOE 03 1.OOE 03 

Cr-51 2.31E 04 3.88E 06 0.00E 00 0.00E 00 5.06E 03 1.28E 04 3.30E 04 0.00E 00 

Mn-54 1.43E 06 1.48E 07 0.00E 00 7.20E 06 2.15E 06 0.OOE 00 0.OOE 00 0.00E 00 

Fe-59 2.18E 07 1.34E 08 2.42E 07 5.65E 07 0.OOE 00 0.OOE 00 1.78E 07 0.00E 00 

Co-58 8.70E 06 5.12E 07 0.OOE 00 3.78E 06 0.00E 00 0.OOE 00 0.OOE 00 0.00E 00 

Co-60 3.35E 07 1.94E 08 0.OOE 00 1.49E 07 0.00E 00 0.00E 00 0.OOE 00 0.OOE 00 

Zn-65 2.04E 09 1.85E 09 1.26E 09 4.38E 09 2.80E 09 0.00E 00 0.OOE 00 0.00E 00 

Sr-89 3.62E 07 1.50E 08 1.26E 09 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 

Sr-90 9.42E 09 1.07E 09 3.81E 10 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 

Zr-95 1.70E 02 5.70E 05 7.83E 02 2.47E 02 3.63E 02 0.OOE 00 0.O0E 00 0.00E 00 

1-131 1.98E 08 7.31E 07 2.64E 08 3.69E 08 6.36E 08 1.08E 11 0.OOE 00 0.OOE 00 

1-133 1.87E 06 4.64E 06 3.61E 06 6.13E 06 1.08E 07 8.56E 08 0.OOE 00 0.OOE 00 

1-135 9.99E 03 2.99E 04 1.05E 04 2.70E 04 4.26E 04 1.74E 06 0.OOE 00 0.OOE 00 

Cs-134 5.60E 09 1.50E 08 5.12E 09 1.21E 10 3.83E 09 0.OOE 00 1.46E 09 0.OOE 00 

Cs-136 5.62E 08 6.73E 07 2.13E 08 8.37E 08 4.55E 08 0.OOE 00 7.18E 07 0.OOE 00 

Cs-137 3.44E 09 1.40E 08 7.42E 09 9.87E 09 3,36E 09 0.OOE 00 1.30E 09 0.O0E 00 

Ba-140 1.50E 06 3.58E 07 2.32E 07 2.84E 04 9.65E 03 0.OOE 00 1.91E 04 0.OOE 00 

Ce-141 3.14E 02 7.83E 06 4.10E 03 2.74E 03 1.29E 03 0.OOE 00 0.OOE 00 0.0E 00 

Ce-144 1.78E 04 8.33E 07 3.31E 05 1.37E 05 8.19E 04 0.OOE 00 0.OOE 00 0.OOE 00 

Nb-95 1.88E 04 1.46E 07 6.16E 04 3.42E 04 3.31E 04 0.OOE 00 0.OOE 00 0.O0E 00 

Ru-103 3.41E 02 6.67E 04 7.99E 02 0.OOE 00 2.82E 03 0.OOE 00 0.OOE 00 0.OOE 00 

* R, values are in units of mRem/yr per pCi/m3 for inhalation and tritium, and in units of m2 mRem/yr per [Ci/Sec for all 

others.
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Nuclide T. Body GI Tract Bone Liver Kidney Thyroid Lung Skin 

H-3 1.58E 03 1.58E 03 0.OOE 00 1.58E 03 1.58E 03 1.58E 03 1.58E 03 1.58E 03 

Cr-51 4.71E 04 2.50E 06 0.OOE 00 0.00E 00 7.14E 03 2.61E 04 4.77E 04 0.OOE 00 

Mn-54 2.87E 06 9.04E 06 0.OOE 00 1.08E 07 3.02E 06 0.00E 00 0.00E 00 0.00E 00 

Fe-59 4.52E 07 9.45E 07 5.61E 07 9.08E 07 0.OOE 00 0.00E 00 2.63E 07 0.00E 00 

Co-58 1.77E 07 3.37E 07 O.OOE 00 5.77E 06 0.OOE 00 0.OOE 00 0.OOE 00 0.00E 00 

Co-60 6.81E 07 1.28E 08 0.00E 00 2.31E 07 0.00E 00 0.OOE 00 0.00E 00 0.00E 00 

Zn-65 4.1OE 09 1.16E 09 2.47E 09 6.59E 09 4.15E 09 0.00E 00 0.OOE 00 0.00E 00 

Sr-89 8.93E 07 1.21E 08 3.13E 09 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 

Sr-90 1.63E 10 8.68E 08 6.44E 10 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 

Zr-95 3.56E 02 4.17E 05 1.82E 03 4.OOE 02 5.72E 02 0.OOE 00 0.OOE 00 0.OOE 00 

1-131 3.66E 08 5.73E 07 6.40E 08 6.44E 08 1.06E 09 2.13E 11 0.OOE 00 0.OOE 00 

1-133 4.11E 06 4.38E 06 8.78E 06 1.09E 07 1.81E 07 2.02E 09 0.OOE 00 0.OOE 00 

1-135 2.11E 04 3.40E 04 2.48E 04 4.46E 04 6.85E 04 3.95E 06 0.OOE 00 0.OOE 00 

Cs-134 4.09E 09 1.05E 08 1.18E 10 1.94E 10 6.01E 09 0.OOE 00 2.16E 09 0.00E 00 

Cs-1 36 8.53E 08 4.63E 07 4.80E 08 1.32E 09 7.02E 08 0.OOE 00 1.05E 08 0.OOE 00 

Cs-137 2.52E 09 1.07E 08 1.79E 10 1.71E 10 5.57E 09 0.OOE 00 2.OOE 09 0.OOE 00 

Ba-140 3.27E 06 2.84E 07 5.60E 07 4.91E 04 1.60E 04 0.OOE 00 2.93E 04 0.OOE 00 

Ce-141 7.47E 02 6.28E 06 1.01E 04 5.03E 03 2.21E 03 0.OOE 00 0.OOE 00 0.OOE 00 

Ce-144 4.36E 04 6.68E 07 8.17E 05 2,56E 05 1.42E 05 0.OOE 00 0.OOE 00 0.OOE 00 

Nb-95 3.87E 04 1.00E 08 1.39E 05 5.41E 04 5.09E 04 0.OOE 00 0.OOE 00 0.OOE 00 

Ru-103 7.26E 02 4.88E 04 1.89E 03 0.OOE 00 4.75E 03 0.OOE 00 0.OOE 00 0.OOE 00 

* Ri values are in units of mRem/yr per I•Ci/m3 for inhalation and tritium, and in units of m2 mRem/yr per [iCi/Sec for all 

others.
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Nuclide T. Body GI Tract Bone Liver Kidney Thyroid Lung Skin 

H-3 2.40E 03 2.40E 03 0.00E 00 2.40E 03 2.40E 03 2.40E 03 2.40E 03 2.40E 03 

Cr-51 7.46E 04 2.17E 06 0.00E 00 0.00E 00 1.06E 04 4.87E 04 9.47E 04 0.00E 00 

Mn-54 4.54E 06 7.36E 06 0.OOE 00 2.OOE 07 4.44E 06 0.OOE 00 0.OOE 00 0.00E 00 

Fe-59 7.21E 07 8.74E 07 1.05E 08 1.83E 08 0.OOE 00 0.00E 00 5.41E 07 0.00E 00 

Co-58 2.88E 07 2.88E 07 0.OOE 00 1.15E 07 0.OOE 00 0.OOE 00 0.00E 00 0.OOE 00 

Co-60 1.11E 08 1.12E 08 0.OOE 00 4.71E 07 0.00E 00 0.00E 00 0.OOE 00 0.00E 00 

Zn-65 5.26E 09 9.63E 09 3.32E 09 1.14E 10 5.53E 09 0.00E 00 0.OOE 00 0.00E 00 

Sr-89 1.70E 08 1.22E 08 5.94E 09 0.00E 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 

Sr-90 1.79E 10 8.75E 08 7.01E 10 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 

Zr-95 5.58E 02 3.92E 05 3.23E 03 7.87E 02 8.48E 02 0.OOE 00 0.OOE 00 0.OOE 00 

1-131 6.92E 08 5.62E 07 1.34E 09 1.57E 09 1.84E 09 5.17E 11 0.OOE 00 0.OOE 00 

1-133 7.91E 06 4.57E 06 1.85E 07 2.70E 07 3.17E 07 4.91E 09 0.OOE 00 0.OOE 00 

1-135 3.74E 04 3.71E 04 5.16E 04 1.03E 05 1.14E 05 9.20E 06 0.OOE 00 0.OOE 00 

Cs-134 3.59E 09 9.65E 07 1.90E 10 3.55E 10 9.14E 09 0.OOE 00 3.75E 09 0.OOE 00 

Cs-136 1.03E 09 4.19E 07 9.37E 08 2.76E 09 1.10E 09 0.OOE 00 2.25E 08 0.OOE 00 

Cs-137 2.37E 09 1.04E 08 2.85E 10 3.34E 10 8.96E 09 0.OOE 00 3.63E 09 0.OOE 00 

Ba-140 5.94E 06 2.83E 07 1.15E 08 1.15E 05 2.74E 04 0.OOE 00 7.08E 04 O.OOE 00 

Ce-141 1.44E 03 6.30E 06 2.OOE 04 1.22E 04 3.76E 03 0.OOE 00 0.OOE 00 0.OOE 00 

Ce-144 6.56E 04 6.72E 07 1.17E 06 4.79E 05 1.94E 05 0.OOE 00 0.OOE 00 0.OOE 00 

Nb-95 6.18E 09 9.02E 07 2.59E 05 1.07E 05 7.66E 04 0.OOE 00 0.OOE 00 0.OOE 00 

Ru-103 1.28E 03 4.65E 04 3.82E 03 0.OOE 00 7.96E 03 0.OOE 00 0.OOE 00 0.OOE 00 

* R, values are in units of mRem/yr per RCi/m3 for inhalation and tritium, and in units of m2 mRem/yr per [Ci/Sec for all 

others.
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Nuclide T. Body GI Tract Bone Liver Kidney Thyroid Lung Skin 

H-3 1.57E 03 1.57E 03 0.00E 00 1.57E 03 1.57E 03 1.57E 03 1.57E 03 1.57E 03 

Cr-51 1.59E 03 3.99E 05 0.00E 00 0.OOE 00 3.49E 02 9.48E 02 2.11E 03 0.00E 00 

Mn-54 9.89E 04 1.59E 06 0.00E 00 0.OOE 00 1.59E 05 9.48E 02 0.00E 00 0.00E 00 

Fe-59 1.62E 05 1.41E 06 1.80E 05 4.23E 05 0.00E 00 0.OOE 00 1.18E 05 0.00E 00 

Co-58 6.03E 05 5.46E 06 0.00E 00 2.69E 05 0.00E 00 0.00E 00 0.00E 00 0.00E 00 

Co-60 2.32E 06 1.98E 07 0.00E 00 1.05E 06 0.00E 00 0.00E 00 0.00E 00 0.00E 00 

Zn-65 1.42E 08 1.97E 08 9.85E 07 3.14E 08 2.1OE 08 0.00E 00 0.00E 00 0.00E 00 

Sr-89 4.13E 07 2.31E 08 1.44E 09 0.OOE 00 0.00E 00 0.00E 00 0.OOE 00 0.00E 00 

Sr-90 1.39E 10 1.64E 09 5.67E 10 0.00E 00 0.00E 00 0.00E 00 0.00E 00 o.OOE 00 

Zr-95 1.17E 01 5.46E 04 5.37E 01 1.72E 01 2.70E 01 0.00E 00 0.00E 00 0.00E 00 

1-131 1.43E 08 6.59E 07 1.74E 08 2.50E 08 4.28E 08 8.18E 10 0.OOE 00 0.OOE 00 

1-133 1.26E 06 3.71E 06 2.37E 06 4.13E 06 7.21E 06 6.07E 08 0.OOE 00 0.00E 00 

1-135 6.83E 03 2.09E 04 7.08E 03 1.85E 04 2.97E 04 1.22E 06 0.00E 00 0.00E 00 

Cs-134 1.72E 10 3.69E 08 8.85E 09 2.11E 10 6.82E 09 0.00E 00 2.26E 09 0.00E 00 

Cs-136 1.06E 09 1.68E 08 3.75E 08 1.48E 09 8.25E 08 0.00E 00 1.13E 08 0.OOE 00 

Cs-137 1.10E 10 3.25E 08 1.23E 10 1.68E 10 5.70E 09 0.00E 00 1.89E 09 0.00E 00 

Ba-140 1.01E 05 3.18E 06 1.54E 06 1.94E 03 6.59E 02 0.00E 00 1.11E 03 0.00E 00 

Ce-141 2.06E 01 6.94E 05 2.68E 02 1.81E 02 8.43E 01 0.00E 00 0.00E 00 0.00E 00 

Ce-144 0.00E 00 0.OOE 00 0.00E 00 0.OOE 00 0.00E 00 0.OOE 00 0.O0E 00 0.00E 00 

Nb-95 0.00E 00 0.00E 00 0.00E 00 0.OOE 00 0.00E 00 0.00E 00 0.OOE 00 0.00E 00 

Ru-1 03 0.00E 00 0.OOE 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.OOE 00 

* Ri values are in units of mRem/yr per [iCi/m3 for inhalation and tritium, and in units of mW mRem/yr per i[Ci/Sec for all 

others.
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Nuclide T. Body GI Tract Bone Liver Kidney Thyroid Lunq Skin 

H-3 2.04E 03 2.04E 03 0.OOE 00 2.04E 03 2.04E 03 2.04E 03 2.04E 03 2.04E 03 

Cr-51 2.77E 03 4.66E 05 0.00E 00 0.00E 00 6.07E 02 1.54E 02 3.95E 03 0.00E 00 

Mn-54 1.71E 05 1.77E 06 0.00E 00 8.64E 05 2.58E 05 0.00E 00 0.OOE 00 0.00E 00 

Fe-59 2.83E 05 1.74E 06 3.14E 05 7.34E 05 0.00E 00 0.00E 00 2.31E 05 0.00E 00 

Co-58 1.04E 06 6.25E 06 0.00E 00 4.53E 05 0.00E 00 0.OOE 00 0.00E 00 0.00E 00 

Co-60 4.02E 06 2.32E 07 0.00E 00 1.78E 06 0.00E 00 0.00E 00 0.00E 00 0.00E 00 

Zn-65 2.45E 08 2.22E 08 1.51E 08 5.25E 08 3.36E 08 0.00E 00 0.OOE 00 0.00E 00 

Sr-89 7.59E 07 3.16E 08 2.65E 09 0.00E 00 0.00E 00 0.00E 00 0.OOE 00 0.OOE 00 

Sr-90 1.98E 10 2.25E 09 8.01E 10 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00 

Zr-95 2.04E 01 6.84E 04 9.40E 01 2.97E 01 4.36E 01 0.OOE 00 O.OOE 00 0.00E 00 

1-131 2.38E 08 8.77E 07 3.17E 08 4.43E 08 7.63E 08 1.29E 11 0.00E 00 0.00E 00 

1-133 2.24E 06 5.57E 06 4.34E 06 7.36E 06 1.29E 07 1.03E 09 O.OOE 00 0.OOE 00 

1-135 1.20E 04 3.59E 04 1.26E 04 3.24E 04 5.11E 04 2.08E 06 0.OOE 00 0.00E 00 

Cs-134 1.68E 10 4.50E 08 1.54E 10 3.62E 10 1.15E 10 0.OOE 00 4.39E 09 0.OOE 00 

Cs-136 1.69E 09 2.02E 08 6.38E 08 2.51E 09 1.37E 09 0.00E 00 2.15E 08 0.OOE 00 

Cs-137 1.03E 10 4.21E 08 2.22E 10 2.96E 10 1.01E 01 0.OOE 00 3.91E 09 0.00E 00 

Ba-140 1.80E 05 4.30E 06 2.79E 06 3.41E 03 1.16E 03 0.OOE 00 2.30E 03 0.00E 00 

Ce-141 3.77E 01 9.39E 05 4.92E 02 3.28E 02 1.55E 02 0.00E 00 0.OOE 00 0.OOE 00 

Ce-144 0.00E 00 QOQ.E 00 0.00E 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 

Nb-95 0.00E 00 0.OOE 00 0.00E 00 0.OQE 00 0.OOE 00 0.OOE 00 0.00E 00 0.OOE 00 

Ru-103 0.00E 00 0.00E 00 0.00E 00 0.OOE 00 0.OOE 00 0.00E 00 0.OOE 00 O.OOE 00 

* R, values are in units of mRem/yr per [LCi/m' for inhalation and tritium, and in units of mi mRem/yr per pCi/Sec for all 

others.
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Nuclide T. Body GI Tract Bone Liver Kidney Thyroid Lung Skin 

H-3 3.23E 03 3.23E 03 0.OOE 00 3.23E 03 3.23E 03 3.23E 03 3.23E 03 3.23E 03 

Cr-51 5.65E 03 3.OOE 05 0.OOE 00 0.OOE 00 8.57E 02 3.14E 03 5.73E 03 0.00E 00 

Mn-54 3.44E 05 1.08E 06 0.00E 00 1.29E 06 3.62E 05 0.00E 00 0.00E 00 0.00E 00 

Fe-59 5.88E 05 1.23E 06 7.29E 05 1.18E 05 0.OOE 00 0.00E 00 3.42E 05 0.00E 00 

Co-58 2.12E 06 4.04E 06 0.00E 00 6.92E 05 0.00E 00 0.OOE 00 0.00E 00 0.00E 00 

Co-60 8.17E 06 1.53E 07 0.00E 00 2.77E 06 0.00E 00 0.00E 00 0.00E 00 0.00E 00 

Zn-65 4.92E 08 1.39E 08 2.97E 08 7.19E 08 4.98E 08 0.OOE 00 0.00E 00 0.00E 00 

Sr-89 1.87E 08 2.54E 08 6.56E 09 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 

Sr-90 3.43E 10 1.82E 09 1.35E 11 0.OOE 00 0.00E 00 0.00E 00 0.00E 00 0.OOE 00 

Zr-95 4.27E 01 5.01E 04 2.18E 02 4.80E 01 6.87E 01 0.OOE 00 0.OOE 00 O.OOE 00 

1-131 4.39E 08 6.88E 07 7.68E 08 7.72E 08 1.27E 09 2.55E 11 0.00E 00 0.00E 00 

1-133 4.93E 06 5.25E 06 1.05E 07 1.30E 07 2.17E 07 2.42E 09 0.OOE 00 0.00E 00 

1-135 2.53E 04 4.08E 04 2.98E 04 5.36E 04 8.22E 04 4.74E 06 0.OOE 00 0.OOE 00 

Cs-134 1.23E 10 3.14E 08 3.55E 10 5.82E 10 1.80E 10 0.OOE 00 6.47E 09 0.00E 00 

Cs-136 2.56E 09 1.39E 08 1.44E 09 3.96E 09 2.11E 09 0.OOE 00 3.14E 08 0.OOE 00 

Cs-137 7.57E 09 3.21E 08 5.36E 10 5.13E 10 1.67E 10 0.00E 00 6.01E 09 0.00E 00 

Ba-140 3.92E 05 3.41E 06 6.72E 06 5.89E 03 1.92E 03 0.00E 00 3.51E 03 0.00E 00 

Ce-141 8.97E 01 7.45E 05 1.21E 03 6.04E 02 2.65E 02 0.OOE 00 0.OOE 00 0.OOE 00 

Ce-144 0.OOE 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.OOE 00 0.00E 00 0.OOE 00 

Nb-95 0.OOE 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.00E 00 0.OOE 00 0.OOE 00 

Ru-103 0.OOE 00 0.OOE 00 0.OOE 00 0.00E 00 0.00E 00 0.OOE 00 0.OOE 00 0.OOE 00 

* Ri values are in units of mRem/yr per ICi/m4 for inhalation and tritium, and in units of m2 mRem/yr per iOCi/Sec for all 

others.

CD 

r'3 

0 

CD 

K 

t-4 

0 

r-4 

":3 

CD 

0 
z 
C: 

a 

(D 

"a CD 

:3" 

CD 

io 

4-.  

G) 
0 

5F 

0 

CD

-i 

C-) 
0 

M 

I

z 

I-q 

0 z 
co

0 

6 
C) 
0..I

0 

hni

:0 

N

CD 

C) 
0 
0 -h 

0) 
0)

K.



Nuclide T. Body GI Tract Bone Liver Kidney Thyroid Lung Skin 

H-3 4.90E 03 4.90E 03 0.O0E 00 4.90E 03 4.90E 03 4.90E 03 4.90E 03 4.90E 03 
Cr-51 8.95E 03 2.61E 05 0.OOE 00 0.OOE 00 1.28E 03 5.84E 03 1.14E 04 0.OOE 00 
Mn-54 5.45E 05 8.83E 06 0.00E 00 2.40E 06 5.33E 05 0.00E 00 0.00E 00 0.OOE 00 
Fe-59 9.37E 05 1.14E 06 1.36E 06 2.38E 06 0.O0E 00 0.OOE 00 7.03E 05 0.00E 00 
Co-58 3.45E 06 3.45E 06 0.00E 00 1.38E 06 0.O0E 00 0.OOE 00 0.00E 00 0.OOE 00 
Co-60 1.34E 07 1.35E 07 0.OOE 00 5.65E 06 0.00E 00 0.00E 00 0.00E 00 0.00E 00 
Zn-65 6.31E 08 1.16E 09 3.99E 08 1.37E 09 6.63E 08 0.00E 00 0.00E 00 0.OOE 00 
Sr-89 3.58E 08 2.57E 08 1.25E 10 0.00E 00 0.OOE 00 0.OOE 00 0.OOE 00 0.00E 00 
Sr-o90 3.75E 10 1.84E 09 1.47E 11 0.00E 00 0.OOE 00 0.00E 00 0.00E 00 0.00E 00 
Zr-95 6.70E 01 4.70E 04 3.88E 02 9.45E 01 1.02E 02 0.OOE 00 0.OOE 00 0.OOE 00 
1-131 8.31E 08 6.74E 07 1.60E 09 1.89E 09 2.21E 09 6.21E 11 0.OOE 00 0.OOE 00 
1-133 9.49E 06 5.48E 06 2.23E 07 3.24E 07 3.81E 07 5.89E 09 0.00E 00 0.00E 00 
1-135 4.49E 04 4.46E 04 6.19E 04 1.23E 05 1.37E 05 1.10E 07 0.OOE 00 0.00E 00 
Cs-134 1.08E 10 2.89E 08 5.71E 10 1.07E 11 2.74E 10 0.OOE 00 1.12E 10 0.00E 00 
Cs-136 3.09E 09 1.26E 08 2.81E 09 8.27E 09 3.30E 09 0.OOE 00 6.74E 08 0.OOE 00 
Cs-137 7.10E 09 3.13E 08 8.55E 10 1.OOE 11 2.69E 10 0.OOE 00 1.09E 10 0.OOE 00 
Ba-140 7.13E 05 3.40E 06 1.38E 04 1.38E 07 3.29E 03 0.00E 00 8.50E 03 0.OOE 00 
Ce-141 1.72E 02 7.57E 05 2.40E 03 1.46E 03 4.52E 02 0.OOE 00 0.OOE 00 0.00E 00 
Ce-144 0.OOE 00 0.00E 00 0.00E 00 0.OOE 00 0.OOE 00 0.00E 00 0.00E 00 0.OOE 00 
Nb-95 0.00E 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 
Ru-103 0.00E 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 0.OOE 00 0.00E 00 

* R, values are in units of mRem/yr per [,Ci/m 3 for inhalation and tritium, and in units of m2 mRem/yr per [iCi/Sec for all 

others.
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Nuclide T. Body GI Tract Bone Liver Kidney Thyroid Lung Skin 

H-3 1.26E 03 1.26E 03 0.OOE 00 1.26E 03 1.26E 03 1.26E 03 1.26E 03 1.26E 03 

Cr-51 9.99E 01 3.32E 03 0.OOE 00 0.00E 00 2.28E 01 5.94E 01 1.44E 04 0.00E 00 

Mn-54 6.29E 03 7.72E 04 0.00E 00 3.95E 04 9.83E 03 0.OOE 00 4.1OE 06 0.00E 00 

Fe-59 1.05E 04 1.88E 05 1.17E 04 2.77E 04 0.00E 00 0.00E 00 1.01E 06 0.OOE 00 

Co-58 2.07E 03 1.06E 05 0.00E 00 1.58E 03 0.00E 00 0.00E 00 9.27E 05 0.00E 00 

Co-60 1.48E 04 2.84E 05 0.00E 00 1.15E 04 0.00E 00 0.00E 00 5.96E 06 0.00E 00 

Zn-65 4.65E 04 5.34E 04 3.24E 04 1.03E 05 6.89E 04 0.00E 00 8.63E 05 0.00E 00 

Sr-89 8.71E 03 3.49E 05 3.04E 05 0.00E 00 0.00E 00 0.00E 00 1.40E 06 0.00E 00 

Sr-90 6.09E 06 7.21E 05 9.91E 07 0.00E 00 0.00E 00 0.00E 00 9.59E 06 0.00E 00 

Zr-95 2.32E 04 1.50E 05 1.07E 05 3.44E 04 5.41 E 04 0.00E 00 1.77E 06 0.00E 00 

1-131 2.05E 04 6.27E 03 2.52E 04 3.57E 04 6.12E 04 1.19E 07 0.OOE 00 0.OOE 00 

1-133 4.51E 03 8.87E 03 8.63E 03 1.48E 04 2.58E 04 2.15E 06 0.OOE 00 0.OOE 00 

1-135 2.57E 03 5.25E 03 2.68E 03 6.98E 03 1.11E 04 4.48E 05 0.OOE 00 0.OOE 00 

Cs-134 7.27E 05 1.04E 04 3.72E 05 8.47E 05 2.87E 05 0.OOE 00 9.75E 04 0.OOE 00 

Cs-136 1.10E 05 1.17E 04 3.90E 04 1.46E 05 8.55E 04 0.00E 00 1.20E 04 0.OOE 00 

Cs-137 4.27E 05 8.39E 03 4.78E 05 6.20E 05 2.22E 05 0.00E 00 7.51E 04 0.OOE 00 

Ba-140 2.56E 03 2.18E 05 3.90E 04 4.90E 01 1.67E 01 0.OOE 00 1.27E 06 0.OOE 00 

Ce-141 1.53E 03 1.20E 05 1.99E 04 1.35E 04 6.25E 03 0.00E 00 3.61E 05 0.OOE 00 

Ce-144 1.84E 05 8.16E 05 3.43E 06 1.43E 06 8.48E 05 0.OOE 00 7.78E 06 0.OOE 00 

Nb-95 4.21E 03 1.04E 05 1.41E 03 7.82E 03 7.72E 03 0.OOE 00 5.05E 05 0.OOE 00 

Ru-103 6.58E 02 1.10E 05 1.53E 03 0.OOE 00 5.83E 03 0.OOE 00 5.05E 05 0.OOE 00 

* R, values are in units of mRem/yr per RCi/m3 for inhalation and tritium, and in units of mW mRem/yr per [tCi/Sec for all 

others.

CD 
N) 

03 

CD 

CI) 

5-h 

CD 

CD 

04 

_0 

C: 

CD

-i 

m 

cn 

m 
0 
c 

m I" -n 

m z 
-4 

0 z 
c,)

0 
0 
0 

0 Rl 
0

Z 

C.) 

Fn

CD 

0) 
M, 

0 

a)

CD 

T.  
0,



Nuclide T. Body GI Tract Bone Liver Kidney Thyroid Lung Si 
ellyr- ~ 2 0.010 W 12E 00

H-3 
Cr-51 
Mn-54 
Fe-59 
Co-58 
Co-60 
Zn-65 
Sr-89 
Sr-90 
Zr-95 
1-131 
1-133 
1-135 
Cs-134 
Cs-136 
Cs-137 
Ba-140 
Ce-141 
Ce-1 44 
Nb-95 
Ru-103

1.27E 03 
1.35E 02 
8.39E 03 
1.43E 04 
2.77E 03 
1.98E 04 
6.23E 04 
1.25E 04 
6.67E 06 
3.15E 04 
2.64E 04 
6.21E 03 
3.49E 03 
5.48E 05 
1.37E 05 
3.11E 05 
3.51E 03 
2.16E 03 
2.62E 05 
5.66E 03 
8.96E 02

1.27E 03 
3.OOE 03 
6.67E 04 
1.78E 05 
9.51E 04 
2.59E 05 
4.66E 04 
3.71E 05 
7.64E 05 
1.49E 05 
6.48E 03 
1.03E 04 
6.95E 03 
9.75E 03 
1.09E 04 
8.47E 03 
2.28E 05 
1.26E 05 
8.64E 05 
9.68E 04 
1.09E 05

0.OOE 
0.OOE 
0.OOE 
1.59E 
0.OOE 
0.OOE 
3.85E 
4.34E 
1.08E 
1.45E 
3.54E 
1.21E 
3.70E 
5.02E 
5.14E 
6.69E 
5.46E 
2.84E 
4.89E 
1.86E 
2.1OE

20 
00 
00 
04 
00 
00 
04 
05 
08 
05 
04 
04 
03 
05 

04 
05 
04 
04 
06 
04 
03

1.27EO.OOE 
5.1OE 
3.69E 
2.07E 
1.51 E 
1.33E 
O.00E 
0.OOE 
4.58E 
4.90E 
2.05E 
9.44E 
1.13E 
1.93E 
8.47E 
6.69E 
1.B9E 
2.02E 
1.03E 
0.OOE

203 00 
04 
04 
03 
04 
05 
00 
00 
04 
04 
04 
03 
05 
05 
05 
01 
04 
06 
04 
00

1 .Z. ir3.07E 
1.27E 
0.OOE 
0.OOE 
0.OOE 
8.63E 
0.OOE 
0.OOE 
6.73E 
8.39E 
3.59E 
1.49E 
3.75E 
1.10E 
3.04E 
2.28E 
8.87E 
1.21 E 
1.OOE 
7.43E

U03 01 
04 
00 
00 
00 
04 
00 
00 
04 
04 
04 
04 
05 
05 
05 
01 
03 
06 
04 
03

7.49E 
0.00E 
0.OOE 
0.OOE 
0.OOE 
0.OOE 
0.OOE 
0.OOE 
0.OOE 

1.46E 
2.92E 
6.21 E 
0.OOE 
0.OOE 
0.OOE 
0.OOE 
0.OOE 
0.OOE 
0.OOE 
0.OOE

00 
00 
00 
00 
00 
00 00 
00 
07 
06 
05 
00 
00 
00 
00 
00 
00 
00 
00

2.09E 
1.98E 
1.53E 
1.34E 
8.71E 
1.24E 
2.41E 
1.65E 
2.68E 
0.OOE 
0.OOE 
0.OOE 
1.46E 
1.77E 
1.21E 
2.03E 
6.13E 
1.34E 
7.51E 
7.83E

04 
06 
06 
06 
06 
06 
06 
06 
00 
00 
00 
05 
04 
05 
06 
05 
07 
05 
05

0.OOE 00 
0.OOE 00 
0.00E 00 
0.00E 00 
0.OOE 00 
0.00E 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

* Ri values are in units of mRem/yr per iiCi/md for inhalation and tritium, and in units of ml mRem/yr per RQCi/Sec for all 

others.
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Nuclide T. Body GI Tract Bone Liver Kidney Thyroid Lung Skin 

H-3 1.21E 03 1.12E 03 0.OOE 00 1.12E 03 1.12E 03 1.12E 03 1.12E 03 1.12E 03 
Cr-51 1.54E 02 1.08E 03 0.OOE 00 0.00E 00 2.43E 01 8.53E 01 1.70E 04 0.00E 00 

Mn-54 9.50E 03 2.29E 04 0.OOE 00 4.29E 04 1.00E 04 0.00E 00 1.57E 06 0.00E 00 

Fe-59 1.67E 04 7.06E 04 2.07E 04 3.34E 04 0.OOE 00 0.00E 00 1.27E 06 0.OOE 00 

Co-58 3.16E 03 3.43E 04 0.00E 00 1.77E 03 0.OOE 00 0.OOE 00 1.10E 06 0.OOE 00 
Co-60 2.26E 04 9.61E 04 0.OOE 00 1.31E 04 0.OOE 00 0.00E 00 7.06E 06 0.00E 00 

Zn-65 7.02E 04 1.63E 04 4.25E 04 1.13E 05 7.13E 04 0.00E 00 9.94E 05 0.OOE 00 

Sr-89 1.72E 04 1.67E 05 5.99E 05 0.OOE 00 0.OOE 00 0.OOE 00 2.15E 06 0.OOE 00 

Sr-90 6.43E 06 3.43E 05 1.01 E 08 0.OOE 00 0.OOE 00 0.OOE 00 1.47E 07 0.OOE 00 

Zr-95 3.69E 04 6.1OE 04 1.90E 05 4.17E 04 5.95E 04 0.OOE 00 2.23E 06 0.OOE 00 

1-131 2.72E 04 2.84E 03 4.80E 04 4.80E 04 7.87E 04 1.62E 07 0.OOE 00 0.OOE 00 

1-133 7.68E 03 5.47E 03 1.66E 04 2.03E 04 3.37E 04 3.84E 06 0.OOE 00 0.OOE 00 

1-135 4.14E 03 4.44E 03 4.92E 03 8.73E 03 1.34E 04 7.92E 05 0.OOE 00 0.OOE 00 

Cs-134 2.24E 05 3.84E 03 6.50E 05 1.01E 05 3.30E 05 0.OOE 00 1.21E 05 0.OOE 00 

Cs-136 1.16E 05 4.17E 03 6.50E 04 1.71E 05 9.53E 04 0.OOE 00 1.45E 04 0.OOE 00 

Cs-137 1.28E 05 3.61E 03 9.05E 05 8.24E 05 2.82E 05 0.OOE 00 1.04E 05 0.OOE 00 

Ba-140 4.32E 03 1.02E 05 7.39E 04 6.47E 01 2.11E 01 0.OOE 00 1.74E 06 0.OOE 00 

Ce-141 2.89E 03 5.65E 04 3.92E 04 1.95E 04 8.53E 03 0.OOE 00 5.43E 05 0.OOE 00 

Ce-144 3.61E 05 3.88E 05 6.77E 06 2.12E 06 1.17E 06 0.O0E 00 1.19E 07 0.OOE 00 

Nb-95 6.55E 03 3.70E 04 2.35E 04 9.18E 03 8.62E 03 0.OOE 00 6.14E 05 0.OOE 00 

Ru-103 1.07E 03 4.48E 04 2.79E 03 0.OOE 00 7.03E 03 0.OOE 00 6.62E 05 0.OOE 00 

* Ri values are in units of mRem/yr per RCi/m3 for inhalation and tritium, and in units of mz mRem/yr per pCi/Sec for all 

others.
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Nuclide T. Body GI Tract Bone Liver Kidney Thyroid Lung Skin 

H-3 6.46E 02 6.46E 02 0.OOE 00 6.46E 02 6.46E 02 6.46E 02 6.46E 02 6.46E 02 
Cr-51 8.93E 01 3.56E 02 0.00E 00 0.OOE 00 1.32E 01 5.75E 01 1.28E 04 0.OOE 00 
Mn-54 4.98E 03 7.05E 03 0.00E 00 2.53E 04 4.98E 03 0.00E 00 9.98E 05 0.OOE 00 
Fe-59 9.46E 03 2.47E 04 1.35E 04 2.35E 04 0,00E 00 0.00E 00 1.01 E 06 0.00E 00 

Co-58 1.82E 03 1.11E 04 0.00E 00 1.22E 03 0.OOE 00 0.00E 00 7.76E 05 0.OOE 00 
Co-60 1.18E 04 3.19E 04 0.00E 00 8.01E 03 0.OOE 00 0.OOE 00 4.50E 06 0.OOE 00 
Zn-65 3.10E 04 5.13E 04 1.93E 04 6.25E 04 3.24E 04 0.OOE 00 6.46E 05 0.OOE 00 
Sr-89 1.14E 04 6.39E 05 3.97E 05 0.OOE 00 0.OOE 00 0.OOE 00 2.03E 06 0.OOE 00 

Sr-90 2.59E 06 1.31E 05 4.08E 07 0.OOE 00 0.OOE 00 0.OOE 00 1.12E 07 0.OOE 00 
Zr-95 2.03E 04 2.17E 04 1.15E 05 2.78E 04 3.1OE 00 O.OOE 00 1.75E 06 O.OOE 00 
1-131 1.96E 04 1.06E 03 3.79E 04 4.43E 04 5.17E 04 1.48E 07 O.OOE 00 O.OOE 00 
1-133 5.59E 03 2.15E 03 1.32E 04 1.92E 04 2.24E 04 3.55E 06 O.OOE 00 0.OOE 00 
1-135 2.27E 03 1.83E 03 3.86E 03 7.60E 03 8.47E 03 6.96E 05 O.OOE 00 O.OOE 00 
Cs-134 7.44E 04 1.33E 03 3.96E 05 7.02E 05 1.90E 05 O.OOE 00 7.95E 04 O.OOE 00 
Cs-136 5.28E 04 1.43E 03 4.82E 04 1.34E 05 5.63E 04 0.OOE 00 1.17E 04 O.OOE 00 
Cs-137 4.54E 04 1.33E 03 5.48E 05 6.11E 05 1.72E 05 O.OOE 00 7.12E 04 O.OOE 00 
Ba-140 2.89E 03 3.83E 04 5.59E 04 5.59E 01 1.34E 01 O.OOE 00 1.59E 06 0.OOE 00 
Ce-141 1.99E 03 2.15E 04 2.77E 04 1.66E 04 5.24E 03 O.OOE 00 5.16E 05 O.OOE 00 
Ce-144 1.76E 05 1.48E 05 3.19E 06 1.21E 06 5.38E 06 O.OOE 00 9.84E 06 O.OOE 00 
Nb-95 3.78E 03 1.27E 04 1.57E 04 4.79E 05 4.72E 03 O.OOE 00 4.79E 05 0.OOE 00 
Ru-103 6.79E 02 1.61E 04 2.02E 03 O.OOE 00 4.24E 03 O.OOE 00 5.52E 05 O.OOE 00 

* Ri values are in units of mRem/yr per ZCi/m3 for inhalation and tritium, and in units of m2 mRem/yr per [lCi/Sec for all 

others.
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MONTICELLO NUCLEAR GENERATING PLANT ODCM-05.01 

TITLE: GASEOUS EFFLUENT CALCULATIONS Revision 2* 
Page 66 of 66 

Table 26 Table of Radioisotope Constants Used by EBARR 

i Isotope Fission Yield Decay Constant 

1 Xe-133 0.0669 0.00000152 

2 Xe-135 0.0630 0.0000210 

3 Kr-85m 0.0130 0.0000438 

3 Kr-88 0.0356 0.00000690 

4 Kr-87 0.0253 0.000152 

5 Xe-138 0.0590 0.000814 

6 Kr-90 0.0500 0.0210 

7 Xe-139 0.0540 0.0169 

8 Kr-89 0.0459 0.00361 

10 Xe-137 0.0600 0.00296 

11 Xe-135m 0.00720 0.000722 

12 Kr-83m 0.00520 0.000103 

13 Xe-1 33m 0.00160 0.00000348 

14 Xe-131 m 0.000170 0.000000668 

15 Kr-85 0.00271 0.00000000204
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TITLE: DOSE FROM ALL URANIUM FUEL CYCLE Revision 1* 

SOURCES Page 3 of 4 

2.0 DOSE FROM ALL URANIUM FUEL CYCLE SOURCES 

2.1 Dose Commitment 

2.1.1 Controls 

A. In accordance with T.S.6.8. D. 10, the dose or dose commitment 
to any member of the public from all uranium fuel cycle sources 
is limited to less than or equal to 25 mrem to the total body or 
any organ, except for the thyroid, which SHALL be limited to less 
than or equal to 75 mrem over a period of 12 consecutive 
months.  

2.1.2 Applicability 

At all times 

2.1.3 Action 

A. With the calculated dose from the release of radioactive 
materials in liquid or gaseous effluents exceeding twice the limits 
of Controls ODCM-02.01 Section 2.2.1, ODCM-03.01 Section 
2.2.1 or ODCM-03.01 Section 2.3.1, prepare and submit within 
30 days a special report to the Commission which includes the 
following: 

1. Defines corrective actions and calculates the highest 
radiation exposure to any member of the general public 
from all uranium fuel cycle sources (including all effluent 
pathways and direct radiation).  

2. Unless this report shows that exposures are less than the 
40CFR Part 190 standard, either apply to the Commission 
for a variance to continue releases which exceed the 
40CFR Part 190 standard or reduce subsequent releases 
to permit the standard to be met.  

2.1.4 Surveillance Requirements 

A. Cumulative dose contributions from all liquid and gaseous 
effluents SHALL be determined in accordance with surveillance 
requirements ODCM-02.01 Section 2.2.4, ODCM-03.01 Section 
2.2.4, and ODCM-03.01 Section 2.3.4 and in accordance with the 
ODCM.
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TITLE: DOSE FROM ALL URANIUM FUEL CYCLE Revision 1* 

SOURCES Page 4 of 4 

2.2 Bases 

2.2.1 Dose From All Uranium Fuel Cycle Sources 

A. Dose Commitment 

Control 2.1.1 .A. is provided to meet the dose limitations of 
40CFR1 90. The specification requires the preparation and 
submittal of a special report whenever the calculated doses from 
plant radioactive effluents exceed twice the design objective 
doses of Appendix I. Submittal of the report is considered a 
timely request and a variance is granted until Staff action on the 
request is complete. For sites containing up to 4 reactors, it is 
highly unlikely that the resultant dose to a real individual will 
exceed 40CFR1 90 if the individual reactors remain with the 
reporting requirement level. For the purpose of the special report 
it may be assumed that the dose commitment to the real 
individual from other uranium fuel cycle source is negligible, with 
the exception that dose contributions from other nuclear fuel 
cycle facilities at the same site or within a radius of 5 miles must 
be considered.
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Revision 1* 
Page 2 of 24

I
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1.0 RECORD OF REVISION

Revision No. Date Reason for Revision

October - 2000 Moved previous ODCM-05.01 (RADIATION 
ENVIRONMENTAL MONITORING 
PROGRAM) into this document, changed 
the title to "RADIOLOGICAL 
ENVIRONMENTAL MONITORING 
PROGRAM" and incorporated Tech Spec 
section 4.16 "Radiation Environmental 
Monitoring Program" into this document.
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MONTICELLO NUCLEAR GENERATING PLANT ODCM-07.01 
TITLE: RADIOLOGICAL ENVIRONMENTAL Revision 1 

MONITORING PROGRAM Page 3 of 24 

2.0 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

2.1 Monitorinqg Proram 

2.1.1 Controls 

A. In accordance with T.S.6.8.A, the Radiological Environmental 
Monitoring Program (REMP) SHALL be conducted as specified 
in Table 1.  

B. Radioanalysis SHALL be conducted meeting the requirements of 
Table 3.  

2.1.2 Aoplicability 

At all times.  

2.1.3 Action 

A. Whenever the Radiological Environmental Monitoring Program is 
not being conducted as specified in Table 1 the Annual 
Radiological Environmental Operating Report SHALL include a 
description of the reasons for not conducting the program as 
required and plans for preventing a recurrence.  

B. Deviations are permitted from the required sampling schedule if 
samples are unobtainable due to hazardous conditions, 
seasonable unavailability, or to malfunctions of automatic 
sampling equipment. If the latter occurs, every effort SHALL be 
made to complete corrective action prior to the end of the next 
sampling period.
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TITLE: RADIOLOGICAL ENVIRONMENTAL Revision 1* 
MONITORING PROGRAM Page 4 of 24 

C. With the level of radioactivity in an environmental sampling 
medium exceeding the reporting levels of Table 2 when averaged 
over any calendar quarter, submit a special report to the 
Commission within 30 days from the end of the affected calendar 
quarter pursuant to ODCM-08.01. When more than one of the 
radionuclides in Table 2 are detected in the sampling medium, 
this report SHALL be submitted if: 

concentration (1) concentration (2) 
+-------- -++... >1.0 

limit level (1) limit level (2) 

When radionuclides other than those in Table 2 are detected and 
are the result of plant effluents, this report SHALL be submitted if 
the potential annual dose to an individual is equal to or greater 
than the calendar year limits of ODCM-02.01 Control 1.2.1 .A, 
ODC-M-03.01 Control 1.2.1 .A, or ODCM-03.01 Control 1.3.1 .A.  
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.  

D. Although deviations from the sampling schedule are permitted 
under Paragraph B. above, whenever milk or leafy green 
vegetation samples can no longer be obtained from the 
designated sample locations required by Table 1, the Annual 
Radiological Environmental Operating Report SHALL explain 
why the samples can no longer be obtained and identify the new 
locations which have been or will be added to and deleted from 
the monitoring program.  

2.1.4 Surveillance Requirements 

The radiological environmental monitoring samples SHALL be collected 
pursuant to Table 1 from the specific locations in Table 4 and SHALL be 
analyzed pursuant to the requirements of Table 1 and the detection 
capabilities required by Table 3.

I/plr
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TITLE: RADIOLOGICAL ENVIRONMENTAL Revision 1* 
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2.2 Land Use Census 

2.2.1 Controls 

A Land Use Census SHALL be conducted and SHALL identify: 

A. The location of the nearest milk animal, the nearest residence, 
and the nearest garden of greater than 500 ft2 producing fresh 
leafy vegetables in each of the 16 meteorological sectors within a 
distance of 5 miles.  

B. The location of ALL milk animals and ALL 500 ft2 or greater 
gardens producing broad leaf vegetation in each of the 
meteorological sectors within a distance of 3 miles.  

2.2.2 Applicability 

At all times.  

2.2.3 Action 

A. With a Land Use Census identifying a location which yields a 
calculated dose or dose commitment (via the same exposure 
pathway) 20 percent greater than at a location from which 
samples are currently being obtained in accordance with 
Controls 2.1.1 .A., the Annual Radioactive Effluent Release 
Report for this period SHALL identify the new location. The new 
location SHALL be added to the Radiological Environmental 
Monitoring Program within 30 days. The sampling location, 
excluding the control station location, having the lowest 
calculated dose or dose commitment (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.  

2.2.4 Surveillance Requirements 

A. The Land Use Census SHALL be conducted at least once per 
year between the dates of May 1 and October 31 by door to door 
survey, aerial survey, or by consulting local agricultural 
authorities associations.
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TITLE: RADIOLOGICAL ENVIRONMENTAL Revision 1* 

MONITORING PROGRAM Page 6 of 24 

2.3 Sampling 

Table 1 and Figure 1 specify the current sampling locations for the radiation 
environmental monitoring program. These sampling locations are based on the 
latest land use census.  

If it is learned from an annual census that milk animals or gardens are present at 
the location which yields a calculated thyroid dose greater than those locations 
previously sampled, the new milk animal or garden locations resulting in the 
higher calculated doses SHALL be added to the surveillance program as soon 
as practicable. Sample locations (except the control) having lower calculated 
doses may be dropped from the program at the end of the grazing or growing 
season (October 31) to keep the total number of sample locations constant.  

If the plant begins routine discharges of liquid radioactive effluent into the 
Mississippi River, a land use survey will be conducted to determine whether any 
crops are irrigated with water taken from the Mississippi River between the plant 
discharge canal and a point 5 miles downstream. If edible crops are being 
irrigated from Mississippi River water, appropriate samples will be collected and 
analyzed per Table 1.
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TITLE: RADIOLOGICAL ENVIRONMENTAL Revision 1* 

MONITORING PROGRAM Page 7 of 24 

2.4 Interlaboratory Comparison Program 

2.4.1 Controls 

A. Analyses SHALL be performed on radioactive materials supplied 
as part of an NRC approved crosscheck program. This program 
involves the analyses of samples provided by a control laboratory 
and comparison of results with those of the control laboratory as 
well as with other laboratories which receive portions of the same 
samples. Media used in this program (air, milk, water, etc.) 
SHALL be limited to those found in the Radiological 
Environmental Monitoring Program.  

2.4.2 Applicability 

At all times.  

2.4.3 Action 

A. When required analyses are not performed, corrective action 
SHALL be reported in the Annual Radiological Environmental 
Operating Report.  

2.4.4 Surveillance Requirements 

A. The summary results of analyses performed as part of the above 
required program SHALL be included in the Annual Radiological 
Environmental Operating Report.

I/plr



MONTICELLO NUCLEAR GENERATING PLANT ODCM-07.01 

TITLE: RADIOLOGICAL ENVIRONMENTAL Revision 1* 

MONITORING PROGRAM Page 8 of 24 

2.5 Bases 

2.5.1 Monitoring Program 

Control 2.1.1 provides measurements of radiation and radioactive 
materials in those exposure pathways and for those radionuclides which 
lead to the highest potential radiation exposures of individuals resulting 
from the plant operation. This program thereby supplements the 
radiological effluent monitoring by verifying that the measurable 
concentrations of radioactive materials and levels of radiation are not 
higher than expected on the basis of the effluent measurements and 
modeling of the environmental exposure pathways. After a specific 
program has been in effect for at least 3 years of operation, program 
changes may be initiated based on this experience.  

The detection capabilities required by Table 1 are state-of-the art for 
routine environmental measurements in industrial laboratories. The 
LLDs for drinking water meet the requirement of 40CFR Part 141.  

2.5.2 Land Use Census 

Control 2.2.1 is provided to ensure that changes in the use of off-site 
areas are identified and that modifications to the monitoring program 
are made if required by the results of this census. The best survey 
information from door-to-door, aerial or consulting with local agricultural 
authorities SHALL be used. This census satisfies the requirements of 
Section IV.B.3 of Appendix I to 1OCFR Part 50. Restricting the census 
to gardens of greater than 500 square feet 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 used: 1) that 
20% of the garden was used for growing broad leaf vegetation (i.e., 
similar to lettuce and cabbage), and 2) a vegetation yield of 2 kg/square 
meter.  

2.5.3 ampln 

Section 2.3, paragraph 3, is worded to conform to LAR-39 and its 
associated NRC Safety Evaluation (SER).  

2.5.4 Interlaboratory Comparison Program 

The requirement for participation in an 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 a quality 
assurance program for environmental monitoring in order to 
demonstrate that the results are reasonably valid.
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Figure 1 Radiation Environmental Monitoring Program Sampling Locations
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Figure 3 Site Boundary TLD Locations
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Exposure Pathway 
"nrrlilnr -rnnm I

Number of Samples 
and Samole Locations**

L'. *.~ ~ - .r-

1. Airborne 
Radioiodine & 
Particulates 

2. 2kA 
Radiation

Samples from 5 locations: 
3 samples from offsite locations 
(in different sectors) of the 
highest calculated annual 
average ground level D/Q, 1 
sample from the vicinity of a 
community having the highest 
calculated annual average 
ground-level D/Q, and 1 sample 
from a control location specified 
in Table 4.  

40 TLD stations established with 
duplicate dosimeters placed at 
the following locations:****

Sampling and 
Collection Frequency

Continuous Sampler 
operation with sample 
collection weekly.  

Quarterly

Type and Frequency of Analysis

Radioiodine analysis Weekly for 1-131 

Particulate: 
Gross beta activity 
on each filter 
weekly*. Analysis 
SHALL be per
formed more than 
24 hours following 
filter change.  
Perform gamma 
isotopic analysis 
on composite (by 
location) sample 
quarterly.

Gamma Dose quarterly

If gross beta activity in any indication sample exceeds 10 times the yearly average of the control sample, a 

gamma isotopic analysis is required.  

Sample locations are further described in Table 4.  
"**- Three control TLD locations have only one dosimeter.
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Exposure Pathway 
and/or Sample

Number of Samples 
and Sample Locations'

Sampling and 
Collection Frequency

Type and Frequency 
of Analysis

2. Direct Radiation (cont'd) 
1. Using the 16 meterological wind 
sectors as guidelines, an inner 
ring of stations in the general 
area of the site boundary is 
established and an outer ring of 
stations at 4 to 5 mile distance 
from the plant site is 
established. Because of 
inaccessibility, two sectors in 
the inner ring are not covered.  
2. Ten dosimeters are 
established at special interest 
areas and four control stations.

3. Waterborne 
a. Surface Upstream & downstream 

locations.
Monthly composite of 
weekly samples (water 
& ice conditions 
permitting)

Gamma Isotopic 
analysis of each 
monthly composite 

Tritium analysis of 
quarterly 
composites of 
monthly composites

** Sample locations are further described in Table 4.
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Exposure Pathway 
and/or Sample

3. Waterborne (cont'd) 
b. Ground 

c. Drinking 

d. Sediment from 
Shoreline

Number of Samples 
and Sample Locations**

Three samples from wells within 
5 miles of the plant site and one 
sample from a well greater than 
10 miles from the plant site.  

One sample from the City of 
Minneapolis water supply.  

One sample upstream of plant, 
one sample downstream of 
plant, and one sample from 
shoreline of recreational area.

Sampling and 
Collection Frequency

Quarterly 

Monthly composite of 

weekly samples 

Semiannually

Type and Frequency of Analysis

Gamma Isotopic 
and tritium analyses 
of each sample 

1-131 Analysis and 
Gross beta and 
Gamma isotopic 
analysis of each 
monthly composite 
Tritium analysis of 
quarterly 
composites of 
monthly composites 

Gamma isotopic 
analysis of each 
sample

** Sample locations are further described in Table 4.
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Exposure Pathway 
and/or Sample

a. Milk 

b. Fish and 
Invertebrates

Number of Samples 
and Sample Locations**

One sample from dairy farm 
having highest D/Q, one sample 
from each of three dairy farms 
(if available) calculated to have 
doses from 1-131 >1 mrem/yrand 
one sample from 10-20 miles.  

One sample of one game specie 
of fish located upstream and 
downstream of the plant site.  

One sample of Invertebrates 
upstream and downstream of the 
plant site.

Sampling and 
Collection Frequency

Monthly or biweekly if 
animals are on 
pasture 

Samples collected 
semi-annually

Type and Frequency of Analysis

Gamma isotopic and 1-131 analysis of 
each sample 

Gamma isotopic 
analysis on each 
sample (edible 
portion only on 
fish).

** Sample locations are further described in Table 4.
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Exposure Pathway 
onrilnr rmnnlA

4. Ingestion (cont'd) 
c. Food Products

Number of Samples 
and Samole Locations**

One sample of corn and 
potatoes from any area that 
is irrigated by water in which 
liquid radioactive effluent has 
been discharged.*** 

One sample of broad leaf 
vegetation from highest D/Q 
garden and one sample from 
10-20 miles.

Sampling and 
Collection Frequency

At time of harvest 

At time of harvest

Type and Frequency of Analysis

Gamma isotopic 
analysis of edible 
portion of each 
sample 

1-131 analysis 
of edible portion 
of each sample

Sample locations are further described by in Table 4.  

*"* As determined by methods outlined in section 2.3.
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Water Airborne Particulate Fish Milk Vegetables 

Analyis (pCi/1) or Gas (pCi/m 3) (pCi/kg, wet) (pCi/1) (pCi/kg, wet) 

H-3 2 x 104(a) 

Mn-54 1 x 103  3 x 104 

Fe-59 4 x 102  1 x 104 

Co-58 1 x 103  3 x 104 

Co-60 3 x 102  1 x 104 

Zn-65 3 x 102 2 x10 4 

Zr-Nb-95 4 x 10 2(b) 

1-131 2 (c) 0.9 3 1 x 102 

Cs-134 30 10 1 x 103  60 1 x 103 

Cs-137 50 20 2 x 103  70 2 x 103 

Ba-La-1 40 2 x 10 2(b) 3 x 10 2(b)

a - For drinking water samples 
b - Total for parent and daughter 
c - If no drinking water pathways exist, a value of 20 pCi/I may be used.

M-

CD 
-0 
0 

CO 

{r

CD 

CD 

0 

13 

• 10 0• 

0 o 

CD 

0g.  
0 

cc 
Ir0 

< 0 

:3 
(DO 

0 

CD 

C/) 
W 

CD~

I

0 

z 

0 z 
in 
z 
-I

t 

Z 

:0 C 

1hi 

Ti 

ZI

0 0 
0 

6 
-.4 
0

0 

0 
z 
=) 
0 
E)

"CE, 
CD 

0•

1�



_____ 
I I I Sediment

Airborne Particulate 
or Gas (pCi/m 3)

Fish 
(pCi/kg, wet)

Milk 
(pCi/1)

Food Products 
(pCi/kg, wet)

-.-lvs i . .

gross beta 

3H 

5 4 Mn 

5 9 Fe 

58, 6 0Co 

6 5Zn 

9 5 Zr-Nb 

131 1d 

134, 1 3 7 cs

14 0 Ba-La

2000(1 000b) 

15 

30 

15 

30 

15c

15(10b), 18 

15c

1 x 10-2 

7 x 1 0-2 

1 x 10.2

130 

260 

130 

260 

130

1 

15 

15c

I .1 ________ 1 _____

60 

60

Sediment (pCi/kg, dry)

150
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TABLE NOTATION 
rl:1.i 

a - The LID is the smallest concentration of radioactive material in a sample that will be detected with 95% CD 

probability with 5% probability of falsely concluding that a blank observation represents a "real" signal. ca 

For a particular measurement system (which may include radiochemical separation): > 
>0 

LLD= 4.663 
E. V 2.22 exp(-- t) 

C 

Lv p( LI3 Or-, 
where: 

< 0 

LLD is the apriori lower limit of detection as defined above (as picocurie per unit mass or volume), M1 
CD OO 

5 b is the standard deviation of the background counting rate or of the counting rate of a blank sample as C4 

appropriate (as counts per minute). Typical values of E, V, Y and At SHALL be used in the calculations.  

E is the counting efficiency (as counts per transformation) 
_ -4 

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

2.22 is the number of transformations per minute per picocurie 
o-' 

Y is the fraction radiochemical yield (when applicable) CD 

X is the radioactive decay constant for the particular radionuclide Z 

A t is the elapsed time between sample collection (or end the sample collection period) and time of. > 

counting 
z 

b - LLD for drinking water. 
-I 

0> 

c- Total for parent and daughter 
CD 

d - These LLDs apply only where "1-131 analysis" is specified. CD 

e - Where "Gamma Isotopic Analysis" is specified, the LLD specifications applies to the following o 

radionuclides: H-3, Mn-54, Fe-59, Co-58, Co-60, Zn-65, Zr-Nb-95, Cs-134, Cs-137 and Ba-La-140.  

Other peaks which are measurable and identifiable, together with the above nuclides SHALL be identified < CM 0 

and reported. 
0 C.  

SCD -.  

o o :3 
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II

Table 4 Monticello Nuclear Generating Plant Radiological Environmental Monitoring Program 
Sampling Locations 

Location 

Distance Compass 

Type of Sample Code Collection Site Miles Heading Sector

River water 

River water 

Drinking water

Well water 
Well water 
Well water 
Well water

Sediment-River 

Sediment-River 

Sediment
Shoreline 

Periphyton or 
Macroinver
tebrates

M-8c Upstream of plant

M-9 Downstream of plant

M-14 City of Minneapolis

M-1Oc 
M-11 
M-12 
M-27

Goenner Farm 
City of Monticello 
Plant Well No. 11 
Wise Residence

M-8c Upstream of plant

M-9 Downstream of plant

M-1 5 Montissippi Park

M-8c 

M-9

Upstream of plant 

Downstream of plant

w/in 1000 ft upstream of plant intake 

w/in 1000 ft downstream of plant 
discharge

37.0 

12.4 
3.4 
0.2 
0.6

132 SE

322 
126 
232 
198

NW 
SE 
SW 
SSW

w/in 1000 ft upstream of plant intake 

w/in 1000 ft downstream of plant 
discharge

1.4 114 ESE

w/in 1000 ft upstream of plant intake 

w/in 1000 ft downstream of plant 
discharge

M-8c Upstream of plant 

M-9 Downstream of plant 

M-1 Oc Goenner Farm 
M-24 Weinand Farm 
M-28 Hoglund Farm

w/in 1000 ft upstream of plant intake 

w/in 1000 ft downstream of plant 
discharge

12.4 
4.8 
3.6

322 
178 
300

NW 
S 
WNW

Fish 

Fish 

Milk 
Milk 
Milk
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Table 4 Monticello Nuclear Generating Plant Radiological Environmental Monitoring Program 
Sampling Locations (cont'd)

Location

Tvne of Samo~le Code Collection Site

Cultivated crops 
(leafy green vegetables)

a. a. Available Producer 
M-27 Highest D/Q Garden

>10.0 
0.6

a. a.  
198 SSW

(corn)* 

(potatoes)*

Particulates and Radio-iodine 

(air) M-lc , 

(air) M-2 , 

(air) M-3 A 

(air) M-4 I 

(air) M-5 i

Direct Radiation 
(TLD) 
(TLD) 
(TLD) 
(TLD) 
(TLD) 
(TLD) 
(TLD) 
(TLD) 
(TLD) 
(TLD) 
(TLD) 
(TLD) 
(TLD)

- (general 
M01A 
M02A 
M03A 
MO4A 
M05A 
M06A 
MO7A 
M08A 
M09A 
M10A 
M11A 
M12A 
M13A

\ir Station M-1 
\ir Station M-2 
\ir Station M-3 
,ir Station M-4 
,ir Station M-5

area of the site boundary) 
Sherburne Ave. So.  

Sherburne Ave. So.  

Sherburne Ave. So.  

Biology Station Rd.  

Biology Station Rd.  

Biology Station Rd.  

County Road 75 

County Road 75 

County Road 75 

County Road 75 

County Road 75 

County Road 75 
North Boundary Rd.

I/pIr

Distance 
Miles

Compass 
Heading Sector

11.0 
0.9 
0.7 
0.9 
2.7

307 
137 
104 
146 
134

NW 
SE 
ESE 
SSE 
SE

N 
NNE 
NE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
NW

0.7 
0.8 
1.3 
0.6 
0.6 
0.7 
0.6 
0.6 
0.6 
0.5 
0.4 
0.4 
0.8

1 
31 
55 
91 

118 
130 
148 
170 
192 
218 
240 
260 
324

Collected only if plant discharges radioactive effluent into the river, then only from 

river irrigated fields. (See Section 2.1)
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Table 4 Monticello Nuclear Generating Plant Radiological Environmental Monitoring Program 

Sampling Locations (cont'd) 
Location 

Distance Compass 

Type of Sample Code Collection Site Miles Heading Sector 

(TLD) M14A North Boudnary Rd. 0.7 340 NNW

Direct Radiation 
(TLD) 
(TLD) 

(TLD) 
(TLD) 

(TLD) 
(TLD) 

(TLD) 
(TLD) 

(TLD) 

(TLD) 

(TLD) 

(TLD) 
(TLD) 
(TLD) 

(TLD) 

(TLD)

(about 4 to 5 miles distant from the plant) 

M01 B Sherco No. 1 Air Sta. 4.6 

M02B County Road 11 4.4 

M03B County Rd. 73 & 81 4.3 

M04B County Rd. 73 (196th 4.3 
Street) 

M05B City of Big Lake 4.4 

M06B County Rd 14 & 4.4 
196th Street 

M07B Monte Industrial Dr. 4.4 

M08B Residence Hwy 25 & 4.7 
Davidson Ave 

M09B Weinand Farm 4.8 

M1OB Reisewitz Farm - 4.2 
Acacia Ave 

M1 B Vanlith Farm - 97th 4.0 
Ave

M12B 
M13B 
M14B

Lake Maria St. Park 
Bridgewater Sta.  

Anderson Res. - Cty 
Rd 111

M15B Red Oak Wild Bird 
Farm 

M16B Sand Plain Research 
Farm

4.2 
4.0 

4.3 

4.3 

4.3

3 
20 

53 
68

N 
NNE 

NE 
ENE

90 E 
117 ESE 

136 SE 

161 SSE

178 
204

S SSW

226 SW

254 
270 

289

WSW 
W 
WNW

309 NW

341 NNW

Direct Radiation - (special interest locations) 

(TLD) M01 S Osowski Fun Market 0.6 234 SW 

(TLD) M02S Edgar Klucas Res. 1.1 143 SE 

(TLD) M03S Big Oaks Park 1.6 102 ESE 

(TLD) M04S Pinewood School 2.4 129 SE
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Location 

Distance Compass 

Type of Sample Code Collection Site Miles Heading Sector 

(TLD) M05S Rivercrest Christian 3.1 118 ESE 
Academy 

(TLD) M06S Monte Public Works 2.7 134 SE 

(TLD) M01 C Kirchenbauer Farm 11.5 323 NW 

(TLD) M02C Cty Rd 4 & 15 11.2 47 NE 

(TLD) M03C Cty Rd 19 & Jason 
Ave 13.0 100 E 

(TLD) M04C Maple Lake Water 
Tower 10.3 226 SW

I/plr
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Table 4 Monticello Nuclear Generating Plant Radiological Environmental Monitoring Program 
Sampling Locations (cont'd) 

Notes on Table 4: 

"c" denotes control locations. All other locations are indicator locations.  

a. Control "leafy green" vegetable will be taken in locations as available outside 10 mi.  

EPZ.  

The letters after TLD code numbers have the following meanings: 

A Locations in the general area of the site boundary; 
B Locations about 4 to 5 miles distant from the plant; 
S Special interest locations.

I/plr



MONTICELLO NUCLEAR GENERATING PLANT ODCM-08.01 

TITLE: REPORTING REQUIREMENTS Revision 1* 
IPage 1 of 7 II 
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1.0 RECORD OF REVISION

Revision No.  

2

Date 

October - 2000

Reason for Revision 

Moved previous ODCM-08.01 contents to 
ODCM-APP-B, Rev 0. Changed this 
section name to "REPORTING 
REQUIREMENTS" and incorporated 
applicable sections of T.S. sections 6.6.A, 
6.6.B, 6.7.A.4, 6.7.A.5, and 6.7.C into this 
document.
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2.0 REPORTING REQUIREMENTS 

2.1 Radioactive Effluent Release Report 

In accordance with T.S. 6.7.A.4 the Radioactive Effluent Release Report 
covering the operation of the unit SHALL be submitted in accordance with 
1 OCFR 50.36A.  

2.1.1 The Radioactive Effluent Release Report covering the operation of the 
unit during the previous calendar year SHALL be submitted prior to 
May 15 of each calendar year.  

2.1.2 The Radioactive Effluent Release Report SHALL include a summary of 
the quantities of radioactive liquid and gaseous effluents and solid 
waste released as outlined in Appendix B of Regulatory Guide 1.21, 
Revision 1, June, 1974, with the data summarized on a quarterly basis.  
In the event that some 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.  

2.1.3 The Radioactive Effluent Release Report SHALL include an 
assessment of the radiation doses from radioactive effluents released 
from the unit during the previous calendar year. This report SHALL 
also include an assessment of the radiation doses from radioactive 
liquid and gaseous effluents to the individuals due to their activities 
inside the site boundary (ODCM-02.01 Figure 1 and ODCM-03.01 
Figure 1) during the report period. All assumptions used in making 
these assessments (i.e., specific activity, exposure time and location) 
SHALL be included in the reports. The assessment of radiation doses 
SHALL be performed in accordance with the ODCM or standard NRC 
computer codes.  

2.1.4 The Radioactive Effluent Release Report SHALL also include an 
assessment of radiation doses to the most likely exposed member of 
the public from reactor releases and other nearby uranium fuel cycle 
sources (including doses from primary effluent pathways and direct 
radiation) for the previous 12 consecutive months to show compliance 
with 40CFR190, Environmental Radiation Protection Standards for 
Nuclear Power Operation.  

2.1.5 The Radioactive Effluent Release Report SHALL include the following 

information for solid waste shipped off-site during the report period.  

A. Container volume 

B. Total curie quantity (specify whether determined by 
measurements or estimate), 

C. Principal radionuclides (specify whether determined by 
measurement or estimate),

I/plr
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D. Type of waste (e.g., spent resin, compacted dry waste), 

E. Type of container (e.g., LSA, Type A, Type B, Large Quantity), 
and 

F. Solidification agent (e.g., cement, urea formaldehyde).  

2.1.6 The Radioactive Effluent Release Report SHALL include unplanned 
releases from the site of radioactive materials in gaseous and liquid 
effluents on a quarterly basis.  

2.1.7 The Radioactive Effluent Release Report SHALL include a description 
of changes to the PCP.  

2.1.8 The Radioactive Effluent Release Report SHALL contain a report of 
when milk or leafy green vegetable samples specified in ODCM-07.01 
Table 1 cannot be obtained from the designated sample locations, and 
identify the new locations added to and deleted from the monitoring 
program.  

2.1.9 The Radioactive Effluent Release Report SHALL identify Land Use 
Census identified locations which yield a calculated dose or dose 
commitment (via the same exposure pathway) 20 percent greater than 
at a location from which samples are currently being obtained in 
accordance with ODCM-07.01 Control 2.1.1.  

2.2 Radiological Environmental Operating Report 

In accordance with T.S.6.7.C.1, the Radiological Environmental Operating 
Report covering the operation of the off-site monitoring program SHALL be 
submitted and SHALL include: 

2.2.1 The Annual Radiological Environmental Operating Report covering the 
operation of the site during the previous calendar year SHALL be 
submitted by May 15 of each year. The report SHALL include 
summaries, interpretations, and analyses of trends of the results of the 
Radiological Environmental Monitoring Program for the reporting period.  
The material provided SHALL be consistent with the objectives outlined 
in the Offsite Dose Cclculation Manual (ODCM), and in 1 OCFR50, 
Appendix I, Sections IV.B.2, IV.B.3, and IV.C.
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2.2.2 The Annual Radiological Environmental Operating Report SHALL 
include the results of analyses of all radiological environmental samples 
and of all environmental radiation measurements taken during the 
period pursuant to the locations specified in the table 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 
in a supplementary report as soon as possible.  

2.2.3 The report SHALL also include the results of the land use census 
required by ODCM-07.01 Control 2.2.1. If harmful effects or evidence 
of irreversible damage are detected by the monitoring, the report 
SHALL provide an analysis of the problem and a planned course of 
action to alleviate the problem.  

2.2.4 The Radiological Environmental Operating Report SHALL include the 
following: a summary description of the Radiological Environmental 
Monitoring Program; a map of sampling locations keyed to a table 
giving distances and directions from the reactor; and the results of 
licensee participation in the Interlaboratory Comparison Program, 
required by ODCM-07.01 Control 2.4.1 .A.  

2.2.5 The Radiological Environmental Operating Report SHALL include 
reasons for all deviations from the REMP sampling program as 
specified in ODCM-07.01 Table 1 and plans for the prevention of a 
recurrence, if applicable.  

2.2.6 If the level of radioactivity in an environmental sampling medium at a 
specified location exceeds the reporting levels of ODCM-07.01 Table 2 
for the sample type specified in ODCM-07.01 Table 1 and is NOT the 
result of plant effluents, the condition SHALL be reported in the 
Radiological Environmental Operating Report.  

2.2.7 A summary of the Interlaboratory Comparison Program SHALL be 
included in the Radiological Environmental Operating Report. If the 
required Interlaboratory Comparison Program analyses are NOT 
performed, corrective action SHALL be reported in the Radiological 
Environmental Operating Report.  

2.2.8 The Radiological Environmental Operating Report SHALL NOT include 
the complete analysis data tables. These tables contain the results of 
each sample analysis and SHALL be maintained by the licensee.
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2.3 Annual Summary of Meteorological Data 

The annual summary of meteorological data SHALL be submitted for the 

previous calendar year in the form of joint frequency tables of wind speed, wind 

direction, and atmospheric stability at the request of the Nuclear Regulatory 

Commission.
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2.4 Record Retention 

2.4.1 In accordance with T.S.6.6.A, the following records SHALL be retained 
for a minimum of five years: 

A. Periodic checks, inspections, tests and calibrations of 
components and systems as related to the specifications and 
treatment systems defined in the ODCM.  

B. Records of wind speed and direction.  

C. Records of reviews performed for changes made to the Offsite 
Dose Calculation Manual.  

2.4.2 In accordance with T.S.6.6.B, the following records SHALL be retained 

for the life of the plant: 

A. Liquid and gaseous radioactive releases to the environs.  

B. Off-site environmental surveys 

C. Radioactive shipments
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OFFSITE DOSE CALCULATION MANUAL - TABLE OF CONTENTS 
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1.0 RECO)RD OF REVISION

Revision No.  

0

Date 

October - 2000

Reason for Revision 

Moved previous ODCM-06.01 tables into 

this Appendix to make the ODCM easier to 
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2.0 SUMMARY OF DISPERSION CALCULATION PROCEDURES 

Updepleted, undecayed dispersion parameters were computed using the computer 

program XOQDOQ (Sagendorf and Goll, 1977). Specifically, sector average x/Q and 

D/Q values were obtained for a sector width of 22.5 degrees. Credit was taken for 

momentum plume rise and effective plume height was adjusted for local terrain height 

for elevated releases. Building wake corrections were used to adjust calculations for 

ground-level releases. Standard open terrain recirculation correction factors were also 

applied as available as default values in XOQDOQ.  

Dispersion calculations were based on mixed mode releases for the reactor vent and 

on elevated releases for the offgas stack. A summary of release conditions used as 

input to XOQDOQ is presented in Table 1 and controlling site boundary distances are 

defined in Table 2. Computed x/Q and D/Q values for unrestricted area boundary 

locations (relative to release points) and for standard distances (to five miles from the 

source in 0.1 mile increments) are presented in Tables 3 through 11.  

For certain meteorological and release conditions, the enveloping interpolation routines 

in XOQDOQ used to compute short-term X/Q and D/Q values do not provide 

reasonable results. Because of this, results were reviewed for consistency and where 

possible, the distributions of calculated X/Q values were enveloped and interpolated by 

hand.  

In some cases, use of the NRC methodology is implemented in XOQDOQ for 

estimating short term dispersion values results in values which are lower than the 

annual values. For these cases, the annual average XQ and D/Q values are used to 

conservatively represent short-term values. x/Q and D/Q values for on-site EPA 

locations were adjusted (multiplied by a factor of 0.238) to account for limited daily 

exposure of workers in accordance with NUREG-0473(2).  

On-site meteorological data for the period September 1, 1976 through August 31,1978 

(as presented in Appendix B) were used as input to XOQDOQ. Data were collected 

and AT stability classes were defined in conformance with NRC Regulatory Guide 

1.23(3). Dispersion calculations for the reactor vent were based on AT42.7-1om and 10 

meter wind data (joint data recovery of 94 percent). Dispersion calculations Tor the 

offgas stack were based on AToO-1om and 100 meter wind data (joint data recovery of 

95 percent).
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Table 1 Monticello Release Conditions

I/plr

Reactor Vent 

Release Type Mixed mode (Long and 
short-term) 

Release point height, m 42 

Adjacent building height, m 42 

Relative location to adjacent struc- Adjacent to 
tures Turbine Building 

Exit velocity, m/Sec 6.1 

Internal stack diameter, m 2.41 

Building cross-sectional area*, m2 1480 

Purge frequency', times per year 6 

Purge duration**, hours/release 24 

* Applied to ground level releases.  

Applied to short-term calculations only.

Off-Gas Stack 

Elevated (Long and short

term) 

100 

42 

400' SE of 

Reactor Building 

19.0 

0.36 

N/A 

6 

24
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Table 2 Distances to Controlling Unrestricted Area Boundary Locations 

Miles

I
Column 1 

As measured from Reactor Vent 
Sector Distance

N 
NNE 
NE 

ENE 
E 

ESE 
SE 
SSE 

S 
SSW 
SW 

WSW 
W 

WNW 
NW 

NNW

0.51 
0.58 
0.65 
0.83 
0.59 
0.59 
0.61 
0.43 
0.34 
0.32 
0.32 
0.35 
0.48 
0.68 
0.43 
0.53

Column 2* 
As Measured from Offgas Stack 

Sector Distance

N 
N 

NNE 
ENE 

E 
E 

SSE 
S 

SSW 
SW 
SW 

WSW 
W 

NW 
NW 

NNW

0.59 
0.63 
0.65 
0.78 
0.50 
0.50 
0.51 
0.36 

0.31 
0.33 
0.33 
0.38 
0.56 
0.78 
0.53 
0.61

Locations specified in Column 2 are the same geographic points as specified 
although the reference points are different.

in Column 1
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Table 3 Monticello Reactor Vent Dispersion Parameters for Long Term Mixed Mode Releases 

>500 Hrs/Yr or >150 Hrs /Qtr 

Site Boundary Sector* x/Q (sec/m3 ) D/Q (m-2) 

N 2.09E-06 2.89E-08 

NNE 1.29E-06 1.82E-08 

NE 7.76E-07 9.42E-09 

ENE 6.11E-07 5.62E-09 

E 1.38E-06 1.45E-08 

ESE 2.42E-06 3.15E-08 

SE 2.53E-06 3.30E-08 

SSE 4.08E-06 5.95E-08 

S 2.30E-06 3.08E-08 

SSW 1.80E-06 2.13E-08 

SW 1.96E-06 2.54E-08 

WSW 1.54E-06 1.72E-08 

W 1.10E-06 1.23E-08 

WNW 1.22E-06 1.19E-08 

NW 2.11 E-06 2.61 E-08 

NNW 1.87E-06 2.55E-08 

Period of record: 9-1 -76 to 8-31 -78 
* Measured relevant to the Reactor Vent.
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Table 4 Monticello Reactor Vent Dispersion Parameters for Long Term Mixed Mode Releases 

>500 Hrs/Yr or >150 Hrs/Qtr 

For Standard Distances (As Measured from the Reactor Vent) (X/Q), sec/m3 
Miles 

Sector* 0.1 0.2 0.3 0.4 0.5 0.6 0.7 

N 2.94E-05 8.91 E-06 4.59E-06 2.98E-06 2.17E-06 1.74E-06 1.46E-06 

NNE 1.98E-05 6.24E-06 3.25E-06 2.11 E-06 1.55E-06 1.25E-06 1.06E-06 

NE 1.22E-05 3.84E-06 2.02E-06 1.33E-06 9.98E-07 8.21 E-07 7.09E-07 

ENE 1.25E-05 3.91 E-06 2.05E-06 1.35E-06 1.01 E-06 8.46E-07 7.44E-07 

E 1.97E-05 6.02E-06 3.20E-06 2.16E-06 1.64E-06 1.36E-06 1.1 9E-06 

ESE 3.48E-05 1.05E-05 5.71 E-06 3.89E-06 2.94E-06 2.40E-06 2.04E-06 

SE 3.91E-05 1.17E-05 6.34E-06 4.28E-06 3.20E-06 2.57E-06 2.15E-06 

SSE 4.15E-05 1.26E-05 6.78E-06 4.52E-06 3.35E-06 2.70E-06 2.28E-06 

S 1.60E-05 4.95E-06 2.69E-06 1.82E-06 1.39E-06 1.1 6E-06 1.02E-06 

SSW 1 .14E-05 3.54E-06 1.97E-06 1.39E-06 1.11 E-06 9.79E-07 8.94E-07 

SW 1.28E-05 3.85E-06 2.15E-06 1.51 E-06 1.21 E-06 1.06E-06 9.58E-07 

WSW 1.08E-05 3.29E-06 1.85E-06 1.32E-06 1.06E-06 9.52E-07 8.89E-07 

W 1.21 E-05 3.73E-06 2.01 E-06 1.37E-06 1.07E-06 9.24E-07 8.42E-07 

WNW 1.96E-05 6.01 E-06 3.24E-06 2.17E-06 1.64E-06 1.37E-06 1 .19E-06 

NW 2.15E-05 6.49E-06 3.45E-06 2.32E-06 1.76E-06 1.45E-06 1.25E-06 

NNW 2.71 E-05 8.24E-06 4.24E-06 2.74E-06 2.OOE-06 1.61 E-06 1.36E-06 

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Reactor Vent.
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Table 4 Monticello Reactor Vent Dispersion Parameters for Long Term Mixed Mode Releases 
>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Reactor Vent) (x/Q), sec/m3 

Miles 

sector* 0.8 0.9 1.0 1.1 1.2 1.3 1.4 

N 1.21E-06 9.77E-07 8.18E-07 7.OOE-07 6.1OE-07 5.39E-07 4.82E-07 

NNE 8.85E-07 7.19E-07 6.07E-07 5.24E-07 4.59E-07 4.08E-07 3.66E-07 

NE 6.02E-07 4.94E-07 4.19E-07 3.61E-07 3.16E-07 2.80E-07 2.50E-07 

ENE 6.46E-07 5.41E-07 4.69E-07 4.13E-07 3.69E-07 3.32E-07 3.02E-07 

E 1.02E-06 8.42E-07 7.16E-07 6.20E-07 5.45E-07 4.85E-07 4.35E-07 

ESE 1.69E-06 1.35E-06 1.11 E-06 9.35E-07 7.99E-07 6.92E-07 6.06E-07 

SE 1.76E-06 1.39E-06 1.13E-06 9.46E-07 8.03E-07 6.93E-07 6.04E-07 

SSE 1.89E-06 1.51 E-06 1.25E-06 1.06E-06 9.14E-07 7.98E-07 7.06E-07 

S 8.69E-07 7.17E-07 6.09E-07 5.27E-07 4.63E-07 4.12E-07 3.71E-07 

SSW 7.94E-07 6.74E-07 5.85E-07 5.14E-07 4.57E-07 4.1OE-07 3.70E-07 

SW 8.43E-07 7.09E-07 6.09E-07 5.31E-07 4.68E-07 4.16E-07 3.73E-07 

WSW 8.07E-07 6.97E-07 6.12E-07 5.44E-07 4.87E-07 4.39E-07 3.99E-07 

W 7.50E-07 6.40E-07 5.59E-07 4.95E-07 4.42E-07 3.99E-07 3.63E-07 

WNW 1.02E-06 8.42E-07 7.17E-07 6.22E-07 5.47E-07 4.87E-07 4.38E-07 

NW 1.05E-06 8.55E-07 7.15E-07 6.1OE-07 5.29E-07 4.64E-07 4.11E-07 

NNW 1.13E-06 9.14E-07 7.68E-07 6.60E-07 5.76E-07 5.1OE-07 4.57E-07 

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Reactor Vent.
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Table 4 Monticello Reactor Vent Dispersion Parameters for Long Term Mixed Mode Releases 

>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Reactor Vent) (X/Q), sec/m3 

Miles 

Sector* 1.5 1.6 1.7 1.8 1.9 2.0 2.1 

N 4.35E-07 3.91 E-07 3.54E-07 3.23E-07 2.96E-07 2.72E-07 2.52E-07 

NNE 3.32E-07 3.OOE-07 2.72E-07 2.49E-07 2.28E-07 2.11E-07 1.95E-07 

NE 2.25E-07 2.07E-07 1.92E-07 1.78E-07 1.67E-07 1.57E-07 1.48E-07 

ENE 2.77E-07 2.56E-07 2.37E-07 2.21 E-07 2.07E-07 1.94E-07 1.83E-07 

E 3.94E-07 3.57E-07 3.25E-07 2.97E-07 2.73E-07 2.53E-07 2.34E-07 

ESE 5.36E-07 4.78E-07 4.29E-07 3.88E-07 3.53E-07 3.23E-07 2.97E-07 

SE 5.33E-07 4.80E-07 4.35E-07 3.97E-07 3.65E-07 3.37E-07 3.12E-07 

SSE 6.31E-07 5.63E-07 5.05E-07 4.57E-07 4.16E-07 3.80E-07 3.49E-07 

S 3.36E-07 3.03E-07 2.74E-07 2.49E-07 2.28E-07 2.10E-07 1.94E-07 

SSW 3.37E-07 3.20E-07 3.05E-07 2.92E-07 2.81 E-07 2.71 E-07 2.62E-07 

SW 3.37E-07 3.17E-07 2.99E-07 2.83E-07 2.70E-07 2.58E-07 2.47E-07 

WSW 3.64E-07 3.44E-07 3.26E-07 3.1 OE-07 2.95E-07 2.82E-07 2.71 E-07 

W 3.32E-07 3.16E-07 3.01E-07 2.89E-07 2.78E-07 2.69E-07 2.61E-07 

WNW 3.97E-07 3.74E-07 3.54E-07 3.37E-07 3.23E-07 3.12E-07 3.02E-07 

NW 3.68E-07 3.33E-07 3.03E-07 2.78E-07 2.57E-07 2.38E-07 2.21 E-07 

NNW 4.13E-07 3.73E-07 3.39E-07 3.1OE-07 2.85E-07 2.63E-07 2.44E-07 

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Reactor Vent.
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Table 4 Monticello Reactor Vent Dispersion Parameters for Long Term Mixed Mode Releases 
>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Reactor Vent) (x/Q), sec/m 3 

Miles 

Sector* 2.2 2.3 2.4 2.5 2.6 2.7 2.8 

N 2.34E-07 2.18E-07 2.04E-07 1.92E-07 1.83E-07 1.75E-07 1.68E-07 

NNE 1.82E-07 1.70E-07 1.59E-07 1.50E-07 1.41 E-07 1.33E-07 1.26E-07 

NE 1.40E-07 1.32E-07 1.26E-07 1.20E-07 1.13E-07 1.07E-07 1.02E-07 

ENE 1.73E-07 1.64E-07 1.56E-07 1.49E-07 1.41 E-07 1.34E-07 1.27E-07 

E 2.18E-07 2.04E-07 1.91 E-07 1.80E-07 1.69E-07 1.60E-07 1.51 E-07 

ESE 2.74E-07 2.53E-07 2.36E-07 2.20E-07 2.05E-07 1.93E-07 1.81 E-07 

SE 2.91E-07 2.73E-07 2.56E-07 2.41E-07 2.26E-07 2.12E-07 1.99E-07 

SSE 2.22E-07 2.99E-07 2.78E-07 2.59E-07 2.43E-07 2.29E-07 2.15E-07 

S 1.80E-07 1.68E-07 1.57E-07 1.47E-07 1.42E-07 1.37E-07 1.33E-07 

SSW 2.55E-07 2.48E-07 2.41 E-07 2.35E-07 2.20E-07 2.06E-07 1.94E-07 

SW 2.38E-07 2.30E-07 2.22E-07 2.15E-07 2.04E-07 1.93E-07 1.83E-07 

WSW 2.60E-07 2.51E-07 2.42E-07 2.34E-07 2.18E-07 2.04E-07 1.92E-07 

W 2.54E-07 2.48E-07 2.42E-07 2.37E-07 2.25E-07 2.14E-07 2.04E-07 

WNW 2.93E-07 2.85E-07 2.79E-07 2.73E-07 2.64E-07 2.55E-07 2.47E-07 

NW 2.07E-07 1.94E-07 1.82E-07 1.72E-07 1.66E-07 1.60E-07 1.55E-07 

NNW 2.28E-07 2.13E-07 2.OOE-07 1.88E-07 1.78E-07 1.68E-07 1.60E-07 

Period of Record: 9-1 -76 to 8-31 -78 
Measured relevant to the Reactor Vent.
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Table 4 Monticello Reactor Vent Dispersion Parameters for Long Term Mixed Mode Releases 

>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Reactor Vent) (,./Q), sec/m3 

Miles 

Sector* 2.9 3.0 3.1 3.2 3.3 3.4 3.5 

N 1.62E-07 1.56E-07 1.51 E-07 1.46E-07 1.41 E-07 1.37E-07 1.33E-07 

NNE 1.20E-07 1.14E-07 1.09E-07 1.04E-07 9.91E-08 9.49E-08 9.1OE-08 

NE 9.64E-08 9.16E-08 8.73E-08 8.33E-07 7.96E-08 7.62E-08 7.30E-08 

ENE 1.21E-07 1.16E-07 1.11E-07 1.06E-07 1.02E-07 9.75E-08 9.37E-08 

E 1.44E-07 1.36E-07 1.30E-07 1.24E-07 1.18E-07 1 .13E-07 1.09E-07 

ESE 1.71 E-07 1.61 E-07 1.53E-07 1.45E-07 1.38E-07 1.31 E-07 1.25E-07 

SE 1.88E-07 1.77E-07 1.68E-07 1.59E-07 1.51 E-07 1.44E-07 1.37E-07 

SSE 2.04E-07 1.93E-07 1.83E-07 1.74E-07 1.66E-07 1.58E-07 1.51 E-07 

S 1.29E-07 1.26E-07 1.22E-07 1.19E-07 1.17E-07 1.14E-07 1.12E-07 

SSW 1.83E-07 1.73E-07 1.63E-07 1.55E-07 1.47E-07 1.40E-07 1.33E-07 

SW 1.75E-07 1.67E-07 1.59E-07 1.52E-07 1.46E-07 1.40E-07 1.34E-07 

WSW 1.80E-07 1.70E-07 1.60E-07 1.52E-07 1.44E-07 1.37E-07 1.30E-07 

W 1.95E-07 1.87E-07 1.79E-07 1.72E-07 1.65E-07 1.59E-07 1.53E-07 

WNW 2.40E-07 2.33E-07 2.26E-07 2.19E-07 2.13E-07 2.07E-07 2.01E-07 

NW 1.50E-07 1.46E-07 1.42E-07 1.39E-07 1.36E-07 1.33E-07 1.31 E-07 

NNW 1.52E-07 1.45E-07 1.38E-07 1.32E-07 1.26E-07 1.21 E-07 1.1 7E-07 

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Reactor Vent.
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Table 4 Monticello Reactor Vent Dispersion Parameters for Long Term Mixed Mode Releases 

>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Reactor Vent) (x/Q), sec/m3 

Miles 

Sector* 3.6 3.7 3.8 3.9 4.0 4.1 4.2 

N 1.28E-07 1.23E-07 1.18E-07 1.14E-07 1.1 OE-07 1.06E-07 1.02E-07 

NNE 8.74E-08 8.40E-08 8.09E-08 7.80E-08 7.52E-08 7.26E-08 7.02E-08 

NE 7.01 E-08 6.74E-08 6.48E-08 6.24E-08 6.02E-08 5.81 E-08 5.61 E-08 

ENE 9.02E-08 8.69E-08 8.38E-08 8.10E-08 7.82E-08 7.57E-08 7.33E-08 

E 1.04E-07 1.00E-07 9.62E-08 9.26E-08 8.92E-08 8.61 E-08 8.31 E-08 

ESE 1.19E-07 1.14E-07 1.09E-07 1.05E-07 1.01E-07 9.66E-07 9.29E-08 

SE 1.31 E-07 1.25E-07 1.20E-07 1.15E-07 1.1 OE-07 1.06E-07 1.02E-07 

SSE 1.45E-07 1.40E-07 1.36E-07 1.31 E-07 1.27E-07 1.23E-07 1.1 9E-07 

S 1.08E-07 1.05E-07 1.02E-07 9.95E-08 9.69E-08 9.44E-08 9.20E-08 

SSW 1.29E-07 1.25E-07 1.21E-07 1.17E-07 1.13E-07 1.1OE-07 1.07E-07 

SW 1.31E-07 1.27E-07 1.24E-07 1.20E-07 1.17E-07 1.14E-07 1.11E-07 

WSW 1.27E-07 1.23E-07 1.20E-07 1.17E-07 1 .14E-07 1.11E-07 1.09E-07 

W 1.46E-07 1.39E-07 1.33E-07 1.28E-07 1.22E-07 1.17E-07 1.13E-07 

WNW 1.91 E-07 1.82E-07 1.74E-07 1.66E-07 1.59E-07 1.52E-07 1.46E-07 

NW 1.26E-07 1.23E-07 1.19E-07 1.16E-07 1.13E-07 1.10E-07 1.07E-07 

NNW 1.12E-07 1.08E-07 1.04E-07 1.01E-07 9.73E-08 9.41E-08 9.11E-08 

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Reactor Vent.
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Table 4 Monticello Reactor Vent Dispersion Parameters for Long Term Mixed Mode Releases 
>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Reactor Vent) (yJQ), sec/m3 
Miles 

Sector* 4.3 4.4 4.5 4.6 4.7 4.8 4.9 

N 9.86E-08 9.54E-08 9.23E-08 8.95E-08 8.68E-08 8.42E-08 8.18E-08 
NNE 6.79E-08 6.57E-08 6.37E-08 6.18E-08 6.OOE-08 5.83E-08 5.66E-08 

NE 5.43E-08 5.25E-08 5.09E-08 4.93E-08 4.78E-08 4.65E-08 4.51 E-08 

ENE 7.1OE-08 6.89E-08 6.68E-08 6.49E-08 6.31E-08 6.14E-08 5.97E-08 
E 8.09E-08 7.77E-08 7.53E-08 7.29E-08 7.07E-08 6.87E-08 6.67E-08 

ESE 8.05E-08 8.63E-08 8.33E-08 8.04E-08 7.78E-08 7.52E-08 7.28E-08 

SE 9.84E-08 9.48E-08 9.15E-08 8.84E-08 8.55E-08 8.27E-08 8.01E-08 
SSE 1 .16E-07 1 .13E-07 1.10E-07 1.06E-07 1.03E-07 9.92E-08 9.61 E-08 

S 8.98E-08 8.77E-08 8.57E-08 8.28E-08 8.OOE-08 7.74E-08 7.50E-08 
SSW 1.04E-07 1.01E-07 9.84E-08 9.49E-08 9.16E-08 8.85E-08 8.55E-08 

SW 1.08E-07 1.05E-07 1.02E-07 9.82E-08 9.46E-08 9.12E-08 8.79E-08 

WSW 1.06E-07 1.03E-07 1.01 E-07 9.72E-08 9.36E-08 9.03E-08 8.72E-08 

W 1.08E-07 1.04E-07 1.OOE-07 9.69E-08 9.36E-08 9.04E-08 8.74E-08 

WNW 1.40E-07 1.35E-07 1.30E-07 1.25E-07 1.20E-07 1.1 6E-07 1 .12E-07 

NW 1.04E-07 1.02E-07 9.92E-08 9.58E-08 9.26E-08 8.95E-08 8.67E-08 

NNW 8.83E-08 8.57E-08 8.32E-08 8.07E-08 7.82E-08 7.60E-08 7.38E-08 

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Reactor Vent.

I/plr
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Table 4 Monticello Reactor Vent Dispersion Parameters for Long Term Mixed Mode Releases 
>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Reactor Vent) (xIQ), sec/m3 

Miles 

Sector* 5.0 

N 7.94E-08 

NNE 5.51 E-08 

NE 4.39E-08 

ENE 5.82E-08 

E 6.48E-08 

ESE 7.06E-08 

SE 7.76E-08 

SSE 9.31 E-08 

S 7.26E-08 

SSW 8.28E-08 

SW 8.49E-08 

WSW 8.42E-08 

W 8.46E-08 

WNW 1.08E-07 

NW 8.40E-08 

NNW 7.18E-08 

Period of Record: 9-1 -76 to 8-31 -78 
* Measured relevant to the Reactor Vent.
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Table 5 Monticello Reactor Vent Dispersion Parameters for Long Term Mixed Mode Releases 

>500 Hrs/Yr or >150 Hrs/Qtr 

For Standard Distances (As Measured from the Reactor Vent) (D/Q), /M2 

Miles 

Sector* 0.1 0.2 0.3 0.4 0.5 0.6 0.7 

N 2.75E-07 1.10E-07 6.31E-08 4.18E-08 3.01E-08 2.28E-08 1.80E-08 

NNE 1.89E-07 7.89E-08 4.70E-08 3.17E-08 2.30E-08 1.74E-08 1.37E-08 

NE 1.11E-07 4.68E-08 2.81E-08 1.91E-08 1.39E-08 1.06E-08 8.41E-09 

ENE 1.03E-07 4.32E-08 2.61 E-08 1.78E-08 1.31 E-08 1.OOE-08 7.94E-09 

E 1.58E-07 6.46E-08 3.08E-08 2.56E-08 1.87E-08 1.42E-08 1.13E-08 

ESE 3.79E-07 1.49E-07 8.53E-08 5.66E-08 4.09E-08 3.11E-08 2.46E-08 

SE 4.31E-07 1.67E-07 9.41E-08 6.19E-08 4.43E-08 3.36E-08 2.65E-08 

SSE 4.49E-07 1.77E-07 1.01 E-07 6.65E-08 4.78E-08 3.62E-08 2.86E-08 

S 1.47E-07 6.03E-08 3.58E-08 2.43E-08 1.79E-08 1.38E-08 1.10E-08 

SSW 9.22E-08 3.85E-08 2.33E-08 1.62E-08 1.21 E-08 9.50E-09 7.72E-09 

SW 1.21 E-07 4.80E-08 2.79E-08 1.90E-08 1.41 E-08 1.1 OE-08 8.89E-09 

WSW 8.33E-08 3.44E-08 2.07E-08 1.44E-08 1.09E-08 8.57E-09 7.01 E-09 

W 9.09E-08 3.80E-08 2.29E-08 1.58E-08 1.1 8E-08 9.18E-09 7.41 E-09 

WNW 1.51 E-07 6.14E-08 3.65E-08 2.49E-08 1.83E-08 1.41 E-08 1 .13E-08 

NW 1.86E-07 7.43E-08 4.30E-08 2.89E-08 2.11 E-08 1.62E-08 1.29E-08 

NNW 2.45E-07 9.85E-08 5.73E-08 3.82E-08 2.76E-08 2.1OE-08 1.66E-08 

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Reactor Vent.

I/plr

i1
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Table 5 Monticello Reactor Vent Dispersion Parameters for Long Term Mixed Mode Releases 
>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Reactor Vent) (D/Q), /m2 

Miles 

Sector* 0.8 0.9 1.0 1.1 1.2 1.3 1.4 

N 1.38E-08 1.02E-08 7.88E-09 6.23E-09 5.03E-09 4.14E-09 3.55E-09 

NNE 1.05E-08 7.83E-09 6.02E-09 4.76E-09 3.85E-09 3.17E-09 2.72E-09 

NE 6.48E-09 4.84E-09 3.74E-09 2.96E-09 2.40E-09 1.98E-09 1.66E-09 

ENE 6.14E-09 4.60E-09 3.56E-09 2.83E-09 2.30E-09 1.90E-09 1.60E-09 

E 8.71 E-09 6.51 E-09 5.04E-09 4.OOE-09 3.24E-09 2.68E-09 2.24E-09 

ESE 1.89E-08 1.41 E-09 1.09E-08 8.64E-09 7.OOE-09 5.77E-09 4.83E-09 

SE 2.03E-08 1.51E-08 1.17E-08 9.22E-09 7.45E-09 6.14E-09 5.13E-09 

SSE 2.19E-08 1.63E-08 1.26E-08 9.93E-09 8.03E-09 6.61 E-09 5.75E-09 

S 8.57E-09 6.44E-09 5.01 E-09 3.99E-09 3.46E-09 2.85E-09 2.38E-09 

SSW 6.08E-09 4.63E-09 3.63E-09 2.92E-09 2.39E-09 2.09E-09 1.76E-09 

SW 6.99E-09 5.31 E-09 4.16E-09 3.34E-09 2.73E-09 2.41 E-09 2.02E-09 

WSW 5.56E-09 4.86E-09 3.36E-09 2.71 E-09 2.23E-09 1.86E-09 1.63E-09 

W 5.81 E-09 4.41 E-09 3.45E-09 2.77E-09 2.27E-09 1.89E-09 1.65E-09 

WNW 8.82E-09 7.50E-09 5.17E-09 4.13E-09 3.76E-09 2.79E-09 2.48E-09 

NW 9.99E-09 7.50E-09 5.82E-09 4.63E-09 3.76E-09 3.11E-09 2.61E-09 

NNW 1.27E-08 9.47E-09 7.30E-09 5.78E-09 4.67E-09 3.85E-09 3.32E-09 

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Reactor Vent.

I/plr

I
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Table 5 Monticello Reactor Vent Dispersion Parameters for Long Term Mixed Mode Releases 
>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Reactor Vent) (D/Q), /m2 

Miles 

Sector* 1.5 1.6 1.7 1.8 1.9 2.0 2.1 

N 3.OOE-09 2.57E-09 2.22E-09 1.93E-09 1.70E-09 1.51 E-09 1.34E-09 

NNE 2.30E-09 1.97E-09 1.71 E-09 1.49E-09 1.31 E-09 1.1 6E-09 1.04E-09 

NE 1.41E-09 1.21E-09 1.05E-09 9.18E-10 8.12E-10 7.20E-10 6.44E-10 

ENE 1.36E-09 1.17E-09 1.01E-09 8.84E-10 7.81E-10 6.94E-10 6.20E-10 

E 1.91 E-09 1.64E-09 1.42E-09 1.24E-09 1.09E-09 9.71 E-1 0 8.67E-1 0 

ESE 4.09E-09 3.51 E-09 3.04E-09 2.65E-09 2.34E-09 2.07E-09 1.85E-09 

SE 4.34E-09 3.72E-09 3.22E-09 2.81E-09 2.48E-09 2.19E-09 1.96E-09 

SSE 4.86E-09 4.16E-09 3.59E-09 3.13E-09 2.75E-09 2.43E-09 2.17E-09 

S 2.03E-09 1.74E-09 1.50E-09 1.31E-09 1.16E-09 1.02E-09 9.13E-10 

SSW 1.50E-09 1.33E-09 1.15E-09 1.01E-09 9.52E-10 8.43E-10 7.52E-10 

SW 1.72E-09 1.52E-09 1.32E-09 1.15E-09 1.08E-09 9.53E-10 8.49E-10 

WSW 1.39E-09 1.25E-09 1.09E-09 9.54E-1 0 9.16E-1 0 8.11 E-1 0 7.23E-1 0 

W 1.40E-09 1.24E-09 1.08E-09 9.44E-1 0 8.93E-1 0 7.91 E-1 0 7.05E-1 0 

WNW 2.1 OE-09 1.84E-09 1.59E-09 1.39E-09 1.28E-09 1.1 3E-09 1.01 E-09 

NW 2.22E-09 1.91 E-09 1.65E-09 1.45E-09 1.28E-09 1 .13E-09 1.01 E-09 

NNW 2.81 E-09 2.40E-09 2.08E-09 1.81 E-09 1.59E-09 1.42E-09 1.27E-09 

Period of Record: 9-1 -76 to 8-31 -78 
Measured relevant to the Reactor Vent.

I/plr
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Table 5 Monticello Reactor Vent Dispersion Parameters for Long Term Mixed Mode Releases 

>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Reactor Vent) (D/Q), /M 2 

Miles 

Sector* 2.2 2.3 2.4 2.5 2.6 2.7 2.8 

N 1.21E-09 1.09E-09 9.85E-10 8.97E-10 8.29E-10 7.64E-10 7.05E-10 

NNE 9.29E-10 8.38E-10 7.60E-10 6.92E-10 6.33E-10 5.81E-10 5.35E-10 

NE 5.78E-10 5.23E-10 4.83E-10 4.40E-10 4.03E-10 3.70E-10 3.41E-10 

ENE 5.70E-10 5.14E-10 4.67E-10 4.25E-10 3.89E-10 3.57E-10 3.29E-10 

E 7.79E-1 0 7.03E-1 0 6.38E-1 0 5.82E-1 0 5.32E-1 0 4.89E-1 0 4.51 E-1 0 

ESE 1.66E-09 1.50E-09 1.36E-09 1.24E-09 1.13E-09 1.04E-09 9.56E-10 

SE 1.81E-09 1.63E-09 1.47E-09 1.35E-09 1.23E-09 1.13E-09 1.04E-09 

SSE 1.94E-09 1.75E-09 1.59E-09 1.44E-09 1.32E-09 1.21E-09 1.11E-09 

S 8.91E-10 7.38E-10 6.69E-10 6.09E-10 5.59E-10 5.16E-10 4.76E-10 

SSW 6.74E-10 6.08E-10 5.51E-10 5.02E-10 4.60E-10 4.22E-10 3.90E-10 

SW 7.61E-10 6.86E-10 6.22E-10 5.66E-10 5.18E-10 4.75E-10 4.38E-10 

WSW 6.49E-10 5.85E-10 5.30E-10 4.83E-10 4.42E-10 4.07E-10 3.75E-10 

W 6.33E-10 5.71E-10 5.18E-10 4.72E-10 4.32E-10 3.98E-10 3.67E-10 

WNW 9.02E-10 8.14E-10 7.38E-10 6.72E-10 6.15E-10 5.66E-10 5.22E-10 

NW 9.09E-10 8.48E-10 7.69E-10 7.OOE-10 6.48E-10 5.95E-10 5.52E-10 

NNW 1.14E-09 1.03E-09 9.29E-10 8.46E-10 7.77E-10 7.14E-10 6.59E-10 

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Reactor Vent.

I/pIr
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Table 5 Monticello Reactor Vent Dispersion Parameters for Long Term Mixed Mode Releases 
>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Reactor Vent) (D/Q), /M 2 

Miles 

Sector* 2.9 3.0 3.1 3.2 3.3 3.4 3.5 

N 6.52E-10 6.09E-10 5.67E-10 5.30E-10 5.00E-10 4.71E-10 4.46E-10 

NNE 4.95E-10 4.59E-10 4.26E-10 3.97E-10 3.71E-10 3.48E-10 3.27E-10 

NE 3.15E-10 2.92E-10 2.72E-10 2.53E-10 2.37E-10 2.22E-10 2.08E-10 

ENE 3.04E-10 2.82E-10 2.62E-10 2.44E-10 2.28E-10 2.14E-10 2.01E-10 

E 4.16E-10 3.86E-10 3.59E-10 3.34E-10 3.12E-10 2.93E-10 2.75E-10 

ESE 8.83E-10 8.18E-10 7.60E-10 7.08E-10 6.61E-10 6.19E-10 5.80E-10 

SE 9.59E-10 8.88E-10 8.25E-10 7.68E-10 7.17E-10 6.71E-10 6.30E-10 

SSE 1.03E-09 9.56E-10 8.89E-10 8.28E-10 7.73E-10 7.24E-10 6.79E-10 

S 4.42E-10 4.12E-10 3.93E-10 3.68E-10 3.44E-10 3.24E-10 3.05E-10 

SSW 3.61E-10 3.35E-10 3.13E-10 2.92E-10 2.74E-10 2.58E-10 2.43E-10 

SW 4.05E-10 3.76E-10 3.50E-10 3.27E-10 3.06E-10 2.87E-10 2.71E-10 

WSW 3.47E-10 3.23E-10 3.01E-10 2.81E-10 2.64E-10 2.48E-10 2.34E-10 

W 3.40E-10 3.16E-10 2.95E-10 2.76E-10 2.60E-10 2.44E-10 2.31E-10 

WNW 4.83E-10 4.49E-10 4.19E-10 3.91E-10 3.68E-10 3.90E-10 3.98E-10 

NW 5.13E-10 4.78E-10 4.54E-10 4.25E-10 3.99E-10 3.75E-10 3.53E-10 

NNW 6.1OE-10 5.66E-10 5.27E-10 4.92E-10 4.61E-10 4.33E-10 4.08E-10 

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Reactor Vent.

I/plr
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Table 5 Monticello Reactor Vent Dispersion Parameters for Long Term Mixed Mode Releases 

>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Reactor Vent) (D/Q), /M 2 

Miles 

Sector* 3.6 3.7 3.8 3.9 4.0 4.1 4.2 

N 4.22E-10 4.OOE-10 3.80E-10 3.62E-10 3.45E-10 3.30E-10 3.16E-10 

NNE 3.08E-10 2.90E-10 2.74E-10 2.59E-10 2.46E-10 2.34E-10 2.22E-10 

NE 1.96E-10 1.87E-10 1.75E-10 1.65E-10 1.57E-10 1.49E-10 1.41E-10 

ENE 1.89E-10 1.78E-10 1.68E-10 1.59E-10 1.51E-10 1.43E-10 1.36E-10 

E 2.58E-10 2.43E-10 2.29E-10 2.17E-10 2.05E-10 1.95E-10 1.85E-10 

ESE 5.45E-10 5.13E-10 4.84E-10 4.57E-10 4.33E-10 4.1OE-10 3.89E-10 

SE 5.93E-10 5.58E-10 5.27E-10 4.98E-10 4.72E-10 4.48E-10 4.26E-10 

SSE 6.46E-10 6.09E-10 5.76E-10 5.55E-10 5.27E-10 5.02E-10 4.79E-10 

S 2.88E-10 2.73E-10 2.59E-10 2.46E-10 2.35E-10 2.24E-10 2.14E-10 

SSW 2.30E-10 2.18E-10 2.07E-10 1.97E-10 1.88E-10 1.80E-10 1.72E-10 

SW 2.55E-10 2.42E-10 2.29E-10 2.18E-10 2.28E-10 2.33E-10 2.22E-10 

WSW 2.21E-10 2.1OE-10 1.99E-10 1.90E-10 1.81E-10 1.73E-10 1.66E-10 

W 2.19E-10 2.08E-10 1.98E-10 1.88E-10 1.80E-10 1.72E-10 1.65E-10 

WNW 3.75E-10 3.55E-10 3.36E-10 3.19E-10 3.04E-10 2.89E-10 2.76E-10 

NW 3.34E-10 3.17E-10 3.01E-10 2.86E-10 2.73E-10 2.61E-10 2.50E-10 

NNW 3.85E-10 3.64E-10 3.45E-10 3.28E-10 3.12E-10 3.04E-10 2.90E-10 

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Reactor Vent.

I/plr
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Table 5 Monticello Reactor Vent Dispersion Parameters for Long Term Mixed Mode Releases 

>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Reactor Vent) (D/Q), /m2 

Miles 

Sector* 4.3 4.4 4.5 4.6 4.7 4.8 4.9 

N 3.03E-10 2.91E-10 2.80E-10 2.70E-10 2.61E-10 2.52E-10 2.44E-10 

NNE 2.12E-10 2.02E-10 1.93E-10 1.84E-10 1.76E-10 1.69E-10 1.62E-10 

NE 1.35E-10 1.28E-10 1.23E-10 1.17E-10 1.12E-10 1.07E-10 1.03E-10 

ENE 1.29E-10 1.23E-10 1.18E-10 1.12E-10 1.08E-10 1.03E-10 9.88E-11 

E 1.76E-10 1.67E-10 1.59E-10 1.52E-10 1.45E-10 1.39E-10 1.33E-10 

ESE 3.70E-10 3.52E-10 3.35E-10 3.20E-10 3.05E-10 2.92E-10 2.79E-10 

SE 4.05E-10 3.87E-10 3.69E-10 3.53E-10 3.38E-10 3.24E-10 3.11E-10 

SSE 4.61E-10 4.41E-10 4.26E-10 4.09E-10 3.94E-10 3.80E-10 3.66E-10 

S 2.05E-10 1.97E-10 1.90E-10 1.83E-10 1.76E-10 1.70E-10 1.65E-10 

SSW 1.65E-10 1.59E-10 1.53E-10 1.48E-10 1.43E-10 1.38E-10 1.34E-10 

SW 2.42E-10 2.42E-10 2.41E-10 2.30E-10 2.20E-10 2.1OE-10 2.01E-10 

WSW 1.59E-10 1.53E-10 1.58E-10 1.52E-10 1.47E-10 1.42E-10 1.37E-10 

W 1.59E-10 1.53E-10 1.48E-10 1.43E-10 1.38E-10 1.34E-10 1.30E-10 

WNW 2.64E-10 2.53E-10 2.42E-10 2.33E-10 2.24E-10 2.16E-10 2.08E-10 

NW 2.39E-10 2.30E-10 2.22E-10 2.14E-10 2.07E-10 2.OOE-10 1.93E-10 

NNW 2.78E-10 2.67E-10 2.57E-10 2.47E-10 2.38E-10 2.30E-10 2.22E-10 

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Reactor Vent.

I/pir
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Table 5 Monticello Reactor Vent Dispersion Parameters for Long Term Mixed Mode Releases 

>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Reactor Vent) (D/Q), /m2 

Miles

Sector*

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

SW 

WSW 

W 

WNW 

NW 

NNW

5.0

2.36E-1 0 
1.56E-10 

9.90E-11 

9.49E-1 1 

1.27E-1 0 

2.68E-1 0 

2.99E-1 0 

3.54E-1 0 

1.60E-10 

1.30E-1 0 

1.93E-10 

1.33E-10 

1.27E-10 

2.01 E-1 0 

1.87E-10 

2.15E-10

Period of Record: 9-1 -76 to 8-31 -78 
Measured relevant to the Reactor Vent.

I/pIr
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Table 6 Monticello Offgas Stack Dispersion Parameters for 

>500 Hrs/Yr or >150 Hrs/Qtr
Long Term Elevated Releases

Site Boundary Sector* x/Q (Sec/m3) D/Q (M- 2) 

N 7.04E-08 4.51 E-09 

NNE 7.06E-08 4.30E-09 

NE 1.OOE-07 6.18E-09 

ENE 6.20E-08 2.34E-09 

E 4.46E-08 2.77E-09 

ESE 5.28E-08 3.93E-09 

SE 5.50E-08 4.98E-09 

SSE 3.99E-08 4.20E-09 
S 1.83E-08 2.63E-09 

SSW 1.17E-08 1.46E-09 

SW 1.17E-08 1.46E-09 

WSW 1.34E-08 1.34E-09 
W 3.42E-08 1.67E-09 

WNW 7.22E-08 2.43E-09 

NW 5.67E-08 2.82E-09 

NNW 1.08E-07 5.80E-09 

Period of record: 9-1 -76 to 8-31 -78.  
Measured relevant to the Reactor Vent.

I/plr
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Table 7 Monticello Offgas Stack Dispersion Parameters for Long Term Elevated Releases 

>500 Hrs/Yr or >150 Hrs/Qtr 

For Standard Distances (As Measured from the Offgas Stack) (x/Q), sec/m 3 

Miles 

Sector* 0.1 0.2 0.3 0.4 0.5 0.6 0.7 

N 2.39E-11 4.33E-08 6.96E-08 7.18E-08 7.08E-08 7.05E-08 7.15E-08 

NNE 3.93E-1 1 6.93E-08 1.04E-07 1.03E-07 1.02E-07 1.01 E-07 9.96E-08 

NE 1.15E-11 2.27E-08 4.42E-08 5.50E-08 6.09E-08 6.34E-08 6.46E-08 

ENE 1.OOE-1 1 1.96E-08 3.74E-08 4.75E-08 5.48E-08 5.94E-08 6.22E-08 

E 3.09E-12 7.35E-09 2.33E-08 3.64E-08 4.44E-08 4.93E-08 5.30E-08 

ESE 2.80E-12 7.63E-09 2.67E-08 4.30E-08 5.31E-08 5.99E-08 6.61E-08 

SE 5.57E-12 1.31E-08 3.90E-08 5.97E-08 7.41E-08 8.66E-08 9.91E-08 

SSE 6.56E-1 2 1.40E-08 3.27E-08 4.50E-08 5.37E-08 6.41 E-08 7.81 E-08 

S 4.93E-12 1.23E-08 3.06E-08 4.42E-08 5.35E-08 6.15E-08 6.95E-08 

SSW 1.62E-12 4.83E-09 1.73E-08 2.93E-08 3.77E-08 4.45E-08 5.11E-08 

SW 5.96E-1 3 2.06E-09 9.62E-09 1.69E-08 2.21 E-08 2.73E-08 3.37E-08 

WSW 3.07E-1 3 1.30E-09 7.80E-09 1.43E-08 1.87E-08 2.33E-08 2.94E-08 

W 1.87E-12 6.43E-09 1.74E-08 2.59E-08 3.15E-08 3.63E-08 4.14E-08 

WNW 1.56E-1 2 5.49E-09 2.06E-08 3.41 E-08 4.21 E-08 4.76E-08 5.27E-08 

NW 5.29E-12 1.20E-08 3.15E-08 4.53E-08 5.46E-08 6.24E-08 6.92E-08 

NNW 3.03E-1 1 5.55E-08 9.01 E-08 9.73E-08 1.02E-07 1.07E-07 1.11 E-07 

Period of Record: 9-1 -76 to 8-31-78 
Measured relevant to the Offgas Stack.

I/plr

I
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Table 7 Monticello Offgas Stack Dispersion Parameters for Long Term Elevated Releases 
>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (XJQ), sec/m 3 

Miles 

0.8 0.9 1.0 1.1 1.2 1.3 1.4 Sector* 

N 7.07E-08 6.72E-08 6.55E-08 6.42E-08 6.30E-08 6.18E-08 6.05E-08 
NNE 9.48E-08 8.63E-08 8.08E-08 7.65E-08 7.29E-08 6.97E-08 6.67E-08 
NE 6.26E-08 5.76E-08 5.41E-08 5.13E-08 4.89E-08 4.69E-08 4.50E-08 

ENE 6.13E-08 5.70E-08 5.38E-08 5.12E-08 4.89E-08 4.67E-08 4.47E-08 
E 5.36E-08 5.1 OE-08 4.91 E-08 4.74E-08 4.58E-08 4.43E-08 4.27E-08 

ESE 6.89E-08 6.75E-08 6.63E-08 6.51E-08 6.36E-08 6.19E-08 6.OOE-08 
SE 1.06E-07 1.05E-07 1.04E-07 1.02E-07 9.96E-08 9.66E-08 9.32E-08 

SSE 9.01 E-08 9.61 E-08 1.01 E-07 1.04E-07 1.06E-07 1.06E-07 1.05E-07 
S 7.41 E-08 7.41 E-08 7.42E-08 7.39E-08 7.31 E-08 7.19E-08 7.04E-08 

SSW 5.49E-08 5.49E-08 5.49E-08 5.44E-08 5.37E-08 5.26E-08 5.13E-08 
SW 3.88E-08 4.13E-08 4.31E-08 4.43E-08 4.49E-08 4.49E-08 4.45E-08 

WSW 3.49E-08 3.82E-08 4.1OE-08 4.32E-08 4.46E-08 4.55E-08 4.58E-08 
W 4.50E-08 4.59E-08 4.69E-08 4.77E-08 4.80E-08 4.80E-08 4.77E-08 

WNW 5.52E-08 5.45E-08 5.42E-08 5.39E-08 5.33E-08 5.26E-08 5.16E-08 
NW 7.18E-08 6.96E-08 6.77E-08 6.59E-08 6.40E-08 6.21E-08 6.01E-08 

NNW 1.08E-07 9.96E-08 9.36E-08 8.85E-08 8.40E-08 8.OOE-08 7.63E-08 

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Offgas Stack.

I/plr
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Table 7 Monticello Offgas Stack Dispersion Parameters for Long Term Elevated Releases 

>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (X/Q), sec/m3 

Miles 

Sector* 1.5 1.6 1.7 1.8 1.9 2.0 2.1 

N 5.91 E-08 5.66E-08 5.43E-08 5.20E-08 4.99E-08 4.78E-08 4.59E-08 

NNE 6.40E-08 6.06E-08 5.74E-08 5.45E-08 5.17E-08 4.92E-08 4.69E-08 

NE 4.33E-08 4.23E-08 4.14E-08 4.06E-08 3.96E-08 3.88E-08 3.79E-08 

ENE 4.28E-08 4.1OE-08 3.93E-08 3.77E-08 3.62E-08 3.47E-08 3.34E-08 

E 4.12E-08 3.94E-08 3.76E-08 3.60E-08 3.44E-08 3.29E-08 3.15E-08 

ESE 5.80E-08 5.59E-08 5.39E-08 5.18E-08 4.98E-08 4.78E-08 4.60E-08 

SE 8.97E-08 8.77E-08 8.55E-08 8.32E-08 8.07E-08 7.83E-08 7.59E-08 

SSE 1.04E-08 9.98E-08 9.58E-08 9.19E-08 8.80E-08 8.42E-08 8.06E-08 

S 6.85E-08 6.54E-08 6.23E-08 5.93E-08 5.65E-08 5.39E-08 5.14E-08 

SSW 4.99E-08 5.03E-08 5.04E-08 5.04E-08 5.02E-08 4.99E-08 4.95E-08 

SW 4.37E-08 4.46E-08 4.51 E-08 4.54E-08 4.55E-08 4.54E-08 4.52E-08 

WSW 4.57E-08 4.71 E-08 4.81 E-08 4.88E-08 4.92E-08 4.94E-08 4.95E-08 

W 4.71 E-08 4.79E-08 4.85E-08 4.89E-08 4.90E-08 4.90E-08 4.89E-08 

WNW 5.05E-08 5.1OE-08 5.12E-08 5.13E-08 5.12E-08 5.11E-08 5.08E-08 

NW 5.81E-08 5.64E-08 5.47E-08 5.30E-08 5.13E-08 4.97E-08 4.82E-08 

NNW 7.29E-08 6.89E-08 6.52E-08 6.18E-08 5.87E-08 5.58E-08 5.31E-08 

Period of Record: 9-1-76 to 8-31-7 
Measured relevant to the Offgas Stack.

l/plr
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Table 7 Monticello Offgas Stack Dispersion Parameters for Long Term Elevated Releases 
>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (x/Q), sec/m3 

Miles 

Sector* 2.2 2.3 2.4 2.5 2.6 2.7 2.8 

N 4.41 E-08 4.23E-08 4.07E-08 3.92E-08 3.82E-08 3.73E-08 3.64E-08 

NNE 4.48E-08 4.28E-08 4.09E-08 3.92E-08 3.76E-08 3.61 E-08 3.47E-08 

NE 3.71 E-08 3.63E-08 3.53E-08 3.47E-08 3.35E-08 3.24E-08 3.13E-08 

ENE 3.21 E-08 3.09E-08 2.98E-08 2.87E-08 2.76E-08 2.65E-08 2.55E-08 

E 3.02E-08 2.90E-08 2.78E-08 2.67E-08 2.57E-08 2.47E-08 2.38E-08 

ESE 4.42E-08 4.25E-08 4.09E-08 3.94E-08 3.79E-08 3.66E-08 3.53E-08 

SE 7.35E-08 7.12E-08 6.89E-08 6.68E-08 6.38E-08 6.11E-08 5.85E-08 

SSE 7.72E-08 7.39E-08 7.08E-08 6.79E-08 6.53E-08 6.28E-08 6.05E-08 

S 4.91E-08 4.69E-08 4.48E-08 4.29E-08 4.20E-08 4.11E-08 4.03E-08 

SSW 4.90E-08 4.85E-08 4.79E-08 4.73E-08 4.51E-08 4.30E-08 4.11E-08 

SW 4.49E-08 4.46E-08 4.42E-08 4.38E-08 4.23E-08 4.09E-08 3.96E-08 

WSW 4.93E-08 4.91 E-08 4.88E-08 4.84E-08 4.63E-08 4.42E-08 4.24E-08 

W 4.86E-08 4.83E-08 4.79E-08 4.75E-08 4.59E-08 4.44E-08 4.30E-08 

WNW 5.05E-08 5.01 E-08 4.97E-08 4.93E-08 4.84E-08 4.75E-08 4.66E-08 

NW 4.67E-08 4.52E-08 4.38E-08 4.25E-08 4.19E-08 4.14E-08 4.08E-08 

NNW 5.06E-08 4.83E-08 4.62E-08 4.42E-08 4.24E-08 4.07E-08 3.91 E-08 

Period of Record: 9-1 -76 to 8-31 -78 
Measured relevant to the Offgas Stack.

I/plr
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Table 7 Monticello Offgas Stack Dispersion Parameters for Long Term Elevated Releases 

>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (X/Q), sec/m3 

Miles 

Sector* 2.9 3.0 3.1 3.2 3.3 3.4 3.5 

N 3.55E-08 3.47E-08 3.39E-08 3.31E-08 3.24E-08 3.17E-08 3.1OE-08 

NNE 3.34E-08 3.22E-08 3.11 E-08 3.OOE-08 2.90E-08 2.80E-08 2.71 E-08 

NE 3.03E-08 2.93E-08 2.84E-08 2.76E-08 2.67E-08 2.60E-08 2.52E-08 

ENE 2.46E-08 2.37E-08 2.29E-08 2.21 E-08 2.14E-08 2.07E-08 2.OOE-08 

E 2.30E-08 2.22E-08 2.14E-08 2.07E-08 2.OOE-08 1.94E-08 1.88E-08 

ESE 3.41 E-08 3.29E-08 3.18E-08 3.08E-08 2.98E-08 2.89E-08 2.80E-08 

SE 5.62E-08 5.39E-08 5.18E-08 4.98E-08 4.80E-08 4.62E-08 4.46E-08 

SSE 5.83E-08 5.62E-08 5.42E-08 5.23E-08 5.05E-08 4.89E-08 4.73E-08 

S 3.94E-08 3.86E-08 3.78E-08 3.70E-08 3.63E-08 3.55E-08 3.49E-08 

SSW 3.93E-08 3.77E-08 3.61 E-08 3.47E-08 3.34E-08 3.21 E-08 3.09E-08 

SW 3.84E-08 3.72E-08 3.61 E-08 3.51 E-08 3.41 E-08 3.32E-08 3.23E-08 

WSW 4.06E-08 3.90E-08 3.74E-08 3.60E-08 3.47E-08 3.34E-08 3.22E-08 

W 4.17E-08 4.04E-08 3.93E-08 3.81E-08 3.70E-08 3.60E-08 3.50E-08 

WNW 4.58E-08 4.50E-08 4.42E-08 4.34E-08 4.27E-08 4.20E-08 4.14E-08 

NW 4.02E-08 3.96E-08 3.90E-08 3.85E-08 3.79E-08 3.74E-08 3.68E-08 

NNW 3.76E-08 3.62E-08 3.49E-08 3.36E-08 3.25E-08 3.14E-08 3.03E-08 

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Offgas Stack.

I/pIr
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Table 7 Monticello Offgas Stack Dispersion Parameters for Long Term Elevated Releases 
>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (x/Q), sec/m3 

Miles 

Sector* 3.6 3.7 3.8 3.9 4.0 4.1 4.2 

N 3.OOE-08 2.91 E-08 2.82E-08 2.74E-08 2.66E-08 2.59E-08 2.51 E-08 
NNE 2.63E-08 2.54E-08 2.47E-08 2.40E-08 2.33E-08 2.26E-08 2.20E-08 
NE 2.45E-08 2.39E-08 2.32E-08 2.26E-08 2.20E-08 2.15E-08 2.09E-08 

ENE 1.94E-08 1.88E-08 1.83E-08 1.77E-08 1.73E-08 1.68E-08 1.63E-08 
E 1.82E-08 1.77E-08 1.71 E-08 1.66E-08 1.62E-08 1.57E-08 1.53E-08 

ESE 2.72E-08 2.64E-08 2.56E-08 2.49E-08 2.42E-08 2.35E-08 2.29E-08 
SE 4.30E-08 4.16E-08 4.02E-08 3.89E-08 3.77E-08 3.65E-08 3.54E-08 

SSE 4.60E-08 4.49E-08 4.37E-08 4.27E-08 4.16E-08 4.06E-08 3.97E-08 
S 3.39E-08 3.30E-08 3.22E-08 3.14E-08 3.06E-08 2.99E-08 2.92E-08 

SSW 3.01 E-08 2.93E-08 2.86E-08 2.79E-08 2.72E-08 2.65E-08 2.59E-08 
SW 3.17E-08 3.12E-08 3.07E-08 3.02E-08 2.98E-08 2.93E-08 2.89E-08 

WSW 3.17E-08 3.12E-08 3.07E-08 3.03E-08 2.98E-08 2.94E-08 2.89E-08 
W 3.38E-08 3.26E-08 3.15E-08 3.05E-08 2.95E-08 2.86E-08 2.77E-08 

WNW 3.99E-08 3.84E-08 3.71 E-08 3.58E-08 3.46E-08 3.35E-08 3.24E-08 
NW 3.60E-08 3.51 E-08 3.43E-08 3.35E-08 3.28E-08 3.20E-08 3.13E-08 

NNW 2.94E-08 2.84E-08 2.76E-08 2.67E-08 2.60E-08 2.52E-08 2.45E-08 

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Offgas Stack.

I/plr
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Table 7 Monticello Offgas Stack Dispersion Parameters for Long Term Elevated Releases 
>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (X/Q), sec/m 3 

Miles 

Sector* 4.3 4.4 4.5 4.6 4.7 4.8 4.9 

N 2.45E-08 2.38E-08 2.32E-08 2.26E-08 2.20E-08 2.15E-08 2.1OE-08 

NNE 2.14E-08 2.08E-08 2.03E-08 1.98E-08 1.93E-08 1.88E-08 1.84E-08 

NE 2.04E-08 1.99E-08 1.95E-08 1.90E-08 1.86E-08 1.82E-08 1.78E-08 

ENE 1.59E-08 1.55E-08 1.51 E-08 1.47E-08 1.44E-08 1.40E-08 1.37E-08 

E 1.49E-08 1.45E-08 1.42E-08 1.38E-08 1.35E-08 1.31 E-08 1.28E-08 

ESE 2.23E-08 2.18E-08 2.12E-08 2.07E-08 2.02E-08 1.97E-08 1.93E-08 

SE 3.43E-08 3.33E-08 3.24E-08 3.15E-08 3.06E-08 2.98E-08 2.90E-08 

SSE 3.88E-08 3.79E-08 3.71 E-08 3.60E-08 3.50E-08 3.41 E-08 3.32E-08 

S 2.85E-08 2.79E-08 2.73E-08 2.65E-08 2.57E-08 2.50E-08 2.43E-08 

SSW 2.53E-08 2.48E-08 2.42E-08 2.35E-08 2.28E-08 2.22E-08 2.16E-08 

SW 2.85E-08 2.81 E-08 2.77E-08 2.69E-08 2.61 E-08 2.53E-08 2.46E-08 

WSW 2.85E-08 2.81 E-08 2.77E-08 2.69E-08 2.61 E-08 2.53E-08 2.46E-08 

W 2.68E-08 2.60E-08 2.53E-08 2.46E-08 2.39E-08 2.33E-08 2.26E-08 

WNW 3.14E-08 3.05E-08 2.95E-08 2.87E-08 2.79E-08 2.71E-08 2.64E-08 

NW 3.07E-08 3.OOE-08 2.94E-08 2.86E-08 2.78E-08 2.70E-08 2.63E-08 

NNW 2.38E-08 2.32E-08 2.26E-08 2.20E-08 2.14E-08 2.08E-08 2.03E-08 

Period of Record: 9-1-76 to 8-31-78 

Measured relevant to the Offgas Stack.

I/plr
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Table 7 Monticello Offgas Stack Dispersion Parameters for Long Term Elevated Releases 
>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (x/Q), sec/m3 

Miles

Sector*

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

SW 

WSW 

W 

WNW 

NW 

NNW

5.0

2.05E-08 

1.79E-08 

1.74E-08 

1.34E-08 

1.25E-08 

1.88E-08 

2.82E-08 

3.23E-08 

2.36E-08 

2.1OE-08 

2.39E-08 

2.39E-08 

2.21 E-08 

2.57E-08 

2.57E-08 

1.98E-08

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Offgas Stack.

I/plr
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Table 8 Monticello Offgas Stack Dispersion Parameters for Long Term Elevated Releases 

>500 Hrs/Yr or >150 Hrs/Qtr 

For Standard Distances (As Measured from the Offgas Stack) (D/Q), m-2 

Miles 

Sector* 0.1 0.2 0.3 0.4 0.5 0.6 0.7 

N 1.44E-09 4.89E-09 6.31 E-09 5.66E-09 5.00E-09 4.44E-09 4.00E-09 

NNE 2.25E-09 7.63E-09 9.79E-09 8.72E-09 7.59E-09 6.61 E-09 5.82E-09 
NE 1.06E-09 3.60E-09 4.65E-09 4.17E-09 3.68E-09 3.27E-09 2.94E-09 

ENE 9.73E-1 0 3.30E-09 4.25E-09 3.81 E-09 3.34E-09 2.95E-09 2.64E-09 
E 7.84E-10 2.67E-09 3.45E-09 3.11E-09 2.77E-09 2.49E-09 2.27E-09 

ESE 1.06E-09 3.61 E-09 4.70E-09 4.31 E-09 3.92E-09 3.63E-09 3.42E-09 

SE 1.42E-09 4.87E-09 6.41 E-09 6.OOE-09 5.64E-09 5.40E-09 5.30E-09 

SSE 1.19E-09 4.11E-09 5.46E-09 5.20E-09 5.00E-09 4.92E-09 4.96E-09 
S 9.90E-1 0 3.38E-09 4.42E-09 4.08E-09 3.75E-09 3.50E-09 3.34E-09 

SSW 5.92E-10 2.02E-09 2.65E-09 2.45E-09 2.25E-09 2.11E-09 2.03E-09 

SW 3.23E-10 1.11E-09 1.48E-09 1.41E-09 1.35E-09 1.33E-09 1.34E-09 

WSW 2.97E-1 0 1.03E-09 1.38E-09 1.33E-09 1.31 E-09 1.32E-09 1.36E-09 

W 4.41 E-1 0 1.51 E-09 1.98E-09 1.85E-09 1.72E-09 1.64E-09 1.59E-09 

WNW 6.23E-10 2.13E-09 1.78E-09 2.56E-09 2.35E-09 2.20E-09 2.1OE-09 
NW 7.59E-10 2.59E-09 3.39E-09 3.13E-09 2.87E-09 2.69E-09 2.57E-09 

NNW 1.94E-09 6.59E-09 8.48E-09 7.59E-09 6.66E-09 5.88E-09 5.25E-09 

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Offgas Stack.

I/plr
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Table 8 Monticello Offgas Stack Dispersion Parameters for Long Term Elevated Releases 
>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (D/Q), m-2 

Miles 

Sector* 0.8 0.9 1.0 1.1 1.2 1.3 1.4 

N 3.47E-09 2.90E-09 2.39E-09 1.98E-09 1.67E-09 1.42E-09 1.23E-09 

NNE 4.93E-09 4.OOE-09 3.24E-09 2.65E-09 2.20E-09 1.85E-09 1.58E-09 

NE 2.56E-09 2.13E-09 1.76E-09 1.46E-09 1.23E-09 1.05E-09 9.02E-1 0 

ENE 2.27E-09 1.88E-09 1.54E-09 1.27E-09 1.06E-09 9.03E-1 0 7.75E-1 0 

E 2.01E-09 1.70E-09 1.41E-09 1.18E-09 1.OOE-09 8.59E-10 7.45E-10 

ESE 3.12E-09 2.74E-09 2.32E-09 1.97E-09 1.69E-09 1.47E-09 1.29E-09 

SE 5.02E-09 4.56E-09 3.94E-09 3.38E-09 2.94E-09 2.58E-09 2.29E-09 

SSE 4.81 E-09 4.46E-09 3.89E-09 3.37E-09 2.95E-09 2.61 E-09 2.32E-09 

S 3.09E-09 2.74E-09 2.34E-09 1.99E-09 1.72E-09 1.50E-09 1.32E-09 

SSW 1.88E-09 1.67E-09 1.43E-09 1.22E-09 1.05E-09 9.18E-1 0 8.09E-1 0 

SW 1.30E-09 1.21E-09 1.05E-09 9.14E-10 8.OOE-10 7.06E-10 6.29E-10 

WSW 1.35E-09 1.27E-09 1.12E-09 9.76E-10 8.59E-10 7.62E-10 6.81E-10 

W 1.49E-09 1.35E-09 1.16E-09 9.93E-10 8.61E-10 7.54E-10 6.66E-10 

WNW 1.93E-09 1.71 E-09 1.46E-09 1.24E-09 1.07E-09 9.35E-1 0 8.22E-1 0 

NW 2.37E-09 2.1OE-09 1.80E-09 1.53E-09 1.32E-09 1.15E-09 1.01E-09 

NNW 4.52E-09 3.73E-09 3.06E-09 2.53E-09 2.12E-09 1.80E-09 1.54E-09 

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Offgas Stack.
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Table 8 Monticello Offgas Stack Dispersion Parameters for Long Term Elevated Releases 
>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (D/Q), m-2 

Miles 

Sector* 1.5 1.6 1.7 1.8 1.9 2.0 2.1 

N 1.07E-09 9.36E-10 8.27E-10 7.36E-10 6.92E-10 6.30E-10 5.75E-10 
NNE 1.36E-09 1.18E-09 1.03E-09 9.08E-10 8.58E-10 7.77E-10 7.07E-10 

NE 7.84E-10 6.88E-10 6.08E-10 5.41E-10 5.09E-10 4.63E-10 4.23E-10 

ENE 6.72E-10 5.88E-10 5.18E-10 4.59E-10 4.32E-10 3.93E-10 3.58E-10 

E 6.51E-10 5.75E-10 5.1OE-10 4.56E-10 4.28E-10 3.90E-10 3.57E-10 

ESE 1.14E-09 1.01E-09 9.06E-10 8.16E-10 7.64E-10 6.99E-10 6.43E-10 

SE 2.04E-09 1.83E-09 1.65E-09 1.50E-09 1.40E-09 1.28E-09 1.1 8E-09 
SSE 2.08E-09 1.87E-09 1.70E-09 1.54E-09 1.44E-09 1.32E-09 1.22E-09 

S 1.17E-09 1.04E-09 9.35E-10 8.44E-10 7.89E-10 7.23E-10 6.66E-10 

SSW 7.17E-10 6.41E-10 5.76E-10 5.20E-10 4.86E-10 4.46E-10 4.1OE-10 

SW 5.63E-10 5.08E-10 4.60E-10 4.18E-10 3.90E-10 3.59E-10 3.31E-10 

WSW 6.12E-10 5.53E-10 5.02E-10 4.58E-10 4.26E-10 3.93E-10 3.63E-10 

W 5.93E-10 5.32E-10 4.79E-10 4.34E-10 4.05E-10 3.72E-10 3.42E-10 

WNW 7.28E-10 6.50E-10 5.84E-10 5.27E-10 4.92E-10 4.51E-10 4.15E-10 
NW 8.97E-10 8.01E-10 7.20E-10 6.50E-10 6.07E-10 5.57E-10 5.12E-10 

NNW 1.34E-09 1.17E-09 1.03E-09 9.12E-10 8.59E-10 7.81E-10 7.12E-10 

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Offgas Stack.
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Table 8 Monticello Offgas Stack Dispersion Parameters for Long Term Elevated Releases 
>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (D/Q), m-2 

Miles 

Sector* 2.2 2.3 2.4 2.5 2.6 2.7 2.8 

N 5.28E-10 4.86E-10 4.49E-10 4.17E-10 3.87E-10 3.61E-10 3.37E-10 

NNE 6.46E-10 5.93E-10 5.46E-10 5.05E-10 4.68E-10 4.35E-10 4.06E-10 

NE 3.88E-10 3.58E-10 3.30E-10 3.06E-10 2.85E-10 2.65E-10 2.48E-10 

ENE 3.28E-10 3.02E-10 2.79E-10 2.58E-10 2.40E-10 2.24E-10 2.09E-10 

E 3.28E-10 3.03E-10 2.80E-10 2.60E-10 2.42E-10 2.26E-10 2.11E-10 

ESE 5.93E-10 5.48E-10 5.09E-10 4.73E-10 4.41E-10 4.12E-10 3.86E-10 

SE 1.09E-09 1.01 E-09 9.43E-1 0 8.78E-1 0 8.21 E-1 0 7.68E-1 0 7.20E-1 0 

SSE 1 .13E-09 1.05E-09 9.78E-10 9.12E-10 8.52E-10 7.98E-10 7.48E-10 

S 6.14E-10 5.69E-10 5.28E-10 4.92E-10 4.59E-10 4.29E-10 4.02E-10 

SSW 3.79E-10 3.76E-10 3.90E-10 3.92E-10 3.62E-10 3.34E-10 3.1OE-10 

SW 3.07E-10 2.98E-10 3.09E-10 3.18E-10 2.93E-10 2.71E-10 2.51E-10 

WSW 3.36E-10 3.41E-10 3.44E-10 3.58E-10 3.30E-10 3.05E-10 2.83E-10 

W 3.17E-10 3.11E-10 3.09E-10 3.19E-10 2.94E-10 2.72E-10 2.53E-10 

WNW 3.83E-10 3.86E-10 3.86E-10 3.89E-10 3.59E-10 3.45E-10 3.20E-10 

NW 4.73E-10 4.38E-10 4.07E-10 3.78E-10 3.53E-10 3.30E-10 3.09E-10 

NNW 6.53E-10 6.01E-10 5.55E-10 5.14E-10 4.77E-10 4.44E-10 4.15E-10 

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Offgas Stack.
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Table 8 Monticello Offgas Stack Dispersion Parameters for Long Term Elevated Releases 
>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (D/Q), m-2 

Miles 

Sector* 2.9 3.0 3.1 3.2 3.3 3.4 3.5 

N 3.16E-10 2.96E-10 2.78E-10 2.62E-10 2.47E-10 2.33E-10 2.20E-10 

NNE 3.79E-10 3.55E-10 3.33E-10 3.13E-10 2.95E-10 2.78E-10 2.63E-10 

NE 2.32E-10 2.18E-10 2.04E-10 1.92E-10 1.81E-10 1.71E-10 1.62E-10 

ENE 1.95E-10 1.83E-10 1.72E-10 1.62E-10 1.52E-10 1.44E-10 1.36E-10 

E 1.98E-10 1.86E-10 1.75E-10 1.64E-10 1.55E-10 1.46E-10 1.39E-10 

ESE 3.62E-10 3.40E-10 3.20E-10 3.02E-10 2.85E-10 2.69E-10 2.55E-10 

SE 6.76E-10 6.35E-10 5.98E-10 5.64E-10 5.33E-10 5.04E-10 4.77E-10 

SSE 7.03E-10 6.62E-10 6.23E-10 5.88E-10 5.56E-10 5.26E-10 4.98E-10 

S 3.77E-10 3.54E-10 3.33E-10 3.14E-10 2.97E-10 2.81E-10 2.66E-10 

SSW 2.88E-10 2.68E-10 2.50E-10 2.34E-10 2.20E-10 2.06E-10 1.94E-10 

SW 2.44E-10 2.27E-10 2.12E-10 1.98E-10 1.86E-10 1.75E-10 1.64E-10 

WSW 2.63E-10 2.45E-10 2.29E-10 2.14E-10 2.01E-10 1.89E-10 1.78E-10 

W 2.47E-10 2.30E-10 2.15E-10 2.01E-10 1.88E-10 1.77E-10 1.66E-10 

WNW 2.97E-10 2.76E-10 2.58E-10 2.41E-10 2.26E-10 2.12E-10 2.OOE-10 

NW 2.90E-10 2.73E-10 2.57E-10 2.42E-10 2.26E-10 2.16E-10 2.04E-10 

NNW 3.88E-10 3.64E-10 3.41E-10 3.21E-10 3.03E-10 2.86E-10 2.70E-10 

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Offgas Stack.
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Table 8 Monticello Offgas Stack Dispersion Parameters for Long Term Elevated Releases 
>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (D/Q), m-2 

Miles 

Sector* 3.6 3.7 3.8 3.9 4.0 4.1 4.2 

N 2.09E-10 1.98E-10 1.88E-10 1.78E-10 1.70E-10 1.62E-10 1.54E-10 

NNE 2.49E-10 2.36E-10 2.24E-10 2.13E-10 2.02E-10 1.93E-10 1.84E-10 

NE 1.53E-10 1.45E-10 1.38E-10 1.31E-10 1.25E-10 1.19E-10 1.13E-10 

ENE 1.29E-10 1.22E-10 1.16E-10 1.1OE-10 1.05E-10 9.98E-11 9.51E-11 

E 1.31E-10 1.24E-10 1.18E-10 1.12E-10 1.07E-10 1.02E-10 9.71E-11 

ESE 2.42E-10 2.29E-10 2.18E-10 2.07E-10 1.97E-10 1.88E-10 1.79E-10 

SE 4.53E-10 4.30E-10 4.08E-10 3.88E-10 3.69E-10 3.52E-10 3.36E-10 

SSE 4.72E-10 4.48E-10 4.26E-10 4.05E-10 3.85E-10 3.67E-10 3.50E-10 

S 2.52E-10 2.46E-10 2.34E-10 2.32E-10 2.34E-10 2.23E-10 2.12E-10 

SSW 1.83E-10 1.73E-10 1.64E-10 1.59E-10 1.51E-10 1.43E-10 1.36E-10 

SW 1.55E-10 1.46E-10 1.38E-10 1.31E-10 1.24E-10 1.18E-10 1.12E-10 

WSW 1.68E-10 1.62E-10 1.54E-10 1.46E-10 1.38E-10 1.31E-10 1.25E-10 

W 1.57E-10 1.48E-10 1.40E-10 1.33E-10 1.26E-10 1.20E-10 1.14E-10 

WNW 1.88E-10 1.78E-10 1.68E-10 1.59E-10 1.51E-10 1.44E-10 1.37E-10 

NW 1.94E-1 0 1.86E-1 0 1.77E-1 0 1.73E-1 0 1.76E-1 0 1.67E-1 0 1.59E-1 0 

NNW 2.56E-10 2.43E-10 2.30E-10 2.19E-10 2.08E-10 1.98E-10 1.89E-10 

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Offgas Stack.

I/plr



MONTICELLO NUCLEAR GENERATING PLANT ODCM-APP-A 
TITLE: APPENDIX A Revision 0 

Page 39 of 74 

Table 8 Monticello Offgas Stack Dispersion Parameters for Long Term Elevated Releases 

>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 
For Standard Distances (As Measured from the Offgas Stack) (D/Q), m-2 

Miles 

Sector* 4.3 4.4 4.5 4.6 4.7 4.8 4.9 

N 1.47E-10 1.41E-10 1.34E-10 1.29E-10 1.23E-10 1.18E-10 1.13E-10 
NNE 1.75E-10 1.67E-10 1.60E-10 1.53E-10 1.47E-10 1.41E-10 1.35E-10 
NE 1.08E-10 1.03E-10 9.88E-11 9.45E-11 9.05E-11 8.68E-11 8.32E-11 

ENE 9.08E-11 8.67E-11 8.29E-11 7.94E-11 7.60E-11 7.28E-11 6.99E-11 
E 9.26E-11 8.85E-11 8.46E-11 8.1OE-11 7.75E-11 7.43E-11 7.13E-11 

ESE 1.71 E-1 0 1.63E-1 0 1.56E-1 0 1.49E-1 0 1.43E-1 0 1.37E-1 0 1.31 E-1 0 
SE 3.20E-10 3.06E-10 2.92E-10 2.80E-10 2.68E-10 2.57E-10 2.46E-10 

SSE 3.34E-10 3.19E-10 3.05E-10 2.92E-10 2.80E-10 2.68E-10 2.57E-10 
S 2.08E-10 1.98E-10 1.89E-10 1.81E-10 1.73E-10 1.66E-10 1.59E-10 

SSW 1.30E-10 1.24E-10 1.18E-10 1.13E-10 1.08E-10 1.03E-10 9.90E-11 
SW 1.08E-10 1.03E-10 9.82E-11 9.39E-11 8.98E-11 8.59E-11 8.24E-11 

WSW 1.19E-10 1.13E-10 1.08E-10 1.03E-10 9.88E-11 9.46E-11 9.06E-11 

W 1.08E-10 1.03E-10 9.87E-11 9.43E-11 9.02E-11 8.64E-11 8.28E-11 

WNW 1.30E-10 1.24E-10 1.1BE-10 1.13E-10 1.08E-10 1.04E-10 9.94E-11 

NW 1.58E-10 1.51E-10 1.44E-10 1.38E-10 1.32E-10 1.26E-10 1.21E-10 

NNW 1.80E-10 1.72E-10 1.65E-10 1.58E-10 1.51E-10 1.45E-10 1.39E-10 

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Offgas Stack.

I/plr
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Table 8 Monticello Offgas Stack Dispersion Parameters for Long Term Elevated Releases 

>500 Hrs/Yr or >150 Hrs/Qtr (cont'd) 
For Standard Distances (As Measured from the Offgas Stack) (D/Q), m-2 

Miles 

Sector* 5.0 

N 1.09E-1 0 

NNE 1.30E-10 

NE 7.99E11 

ENE 6.71E-11 

E 6.84E-11 

ESE 1.26E-1 0 
SE 2.36E-10 

SSE 2.46E-10 

S 1.52E-1 0 

SSW 9.49E-11 

SW 7.90E-11 

WSW 8.69E-11 

W 7.94E-11 

WNW 9.53E-11 

NW 1.16E-10 

NNW 1.33E-1 0 

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Offgas Stack.
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Table 9 Monticello Offgas Stack Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <150 Hrs/Qtr 

Site Boundary Sector* X/Q (sec/m3 ) D/q (m-2) 

N 1.55E-07 9.93E-09 
NNE 1.41 E-07 8.59E-09 
NE 1.88E-07 1.16E-08 

ENE 1.60E-07 6.04E-09 
E 1.47E-07 9.15E-09 

ESE 
SE 

SSE 
S 

SSW 
SW 

WSW 
W 5.95E-08 2.91 E-09 

WNW 1.39E-07 4.68E-09 
NW 

NNW 2.33E-07 1.25E-08 

Period of record: 9-1 -76 to 8-31 -78 

* Measured relevant to the Offgas Stack.  

See appropriate offgas stack long term elevated release values.
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Table 10 Monticello Offgas Stack Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <150 Hrs/Qtr 

For Standard Distances (As Measured from the Offgas Stack) (x/q), sec/m3 

Miles 

Sector* 0.1 0.2 0.3 0.4 0.5 0.6 0.7 

N 1.67E-07 1.85E-07 1.50E-07 1.18E-07 

NNE 2.82E-07 2.50E-07 2.12E-07 1.69E-07 

NE ** 7.93E-08 1.29E-07 1.21 E-07 1.08E-07 

ENE 1.63E-07 1.87E-07 1.77E-07 1.46E-07 

E ** 8.63E-08 1.47E-07 1.29E-07 1.07E-07 

ESE 6.17E-08 1.02E-07 

SE 1.17E-07 

SSE ** 1.04E-07 

S 7.75E-08 1.13E-07 
SSW 7.15E-08 1.03E-07 

SW 4.73E-08 8.22E-08 

WSW ** 3.82E-08 6.85E-08 

W 4.06E-08 7.49E-08 8.73E-08 

WNW 4.56E-08 8.41 E-08 9.88E-08 
NW 7.36E-08 1.08E-07 

NNW 2.73E-07 2.57E-07 2.37E-07 1.94E-07 

Period of Record: 9-1 -76 to 8-31 -78 
* Measured relevant to the Offgas Stack.  

** Values less than the value for 0.4 miles.  

See appropriate offgas stack long term elevated release values.
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Table 10 Monticello Offgas Stack Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <_150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (X/q), sec/mi3 

Miles 

Sector* 0.8 0.9 1.0 1.1 1.2 1.3 1.4 

N 1.52E-07 1.77E-07 1.94E-07 1.82E-07 1.96E-07 1.87E-07 2.07E-07 
NNE 1.83E-07 2.05E-07 2.18E-07 2.30E-07 2.15E-07 1.99E-07 2.13E-07 

NE 1.30E-07 1.60E-07 1.67E-07 1.75E-07 1.76E-07 1.61 E-07 1.55E-07 
ENE 1.62E-07 1.80E-07 1.75E-07 1.84E-07 1.96E-07 1.94E-07 1.91 E-07 

E 1.38E-07 1.62E-07 1.65E-07 1.75E-07 1.72E-07 1.59E-07 1.77E-07 

ESE 1.36E-07 1.62E-07 1.71 E-07 1.57E-07 1.62E-07 1.64E-07 1.70E-07 

SE 1.56E-07 1.84E-07 1.98E-07 1.93E-07 2.02E-07 2.06E-07 2.46E-07 

SSE 1.42E-07 1.78E-07 1.97E-07 2.50E-07 2.26E-07 2.35E-07 2.77E-07 
S 1.55E-07 1.86E-07 2.07E-07 1.92E-07 2.08E-07 2.01 E-07 2.71 E-07 

SSW 1.43E-07 1.64E-07 1.81 E-07 1.86E-07 1.83E-07 1.79E-07 2.01 E-07 

SW 1.17E-07 1.45E-07 1.63E-07 1.77E-07 1.70E-07 1.74E-07 2.58E-07 

WSW 9.91 E-07 1.25E-07 1.31 E-07 1.43E-07 1.62E-07 1.59E-07 2.45E-07 
W 1.25E-07 1.56E-07 1.76E-07 1.86E-07 2.OOE-07 2.04E-07 2.77E-07 

WNW 1.39E-07 1.71E-07 1.89E-07 1.96E-07 2.04E-07 2.12E-07 2.79E-07 

NNW 2.OOE-07 2.24E-07 2.43E-07 2.48E-07 2.36E-07 2.14E-07 3.06E-07 

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Offgas Stack.  

** Values less than the value for 0.4 miles.  

See appropriate offgas stack long term elevated release values.
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Table 10 Monticello Offgas Stack Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (X/q), sec/m3 
Miles 

Sector* 1.5 1.6 1.7 1.8 1.9 2.0 2.1 

N 2.56E-07 1.89E-07 2.1 OE-07 2.05E-07 1.94E-07 1.88E-07 1.79E-07 
NNE 2.59E-07 1.97E-07 2.23E-07 2.13E-07 1.97E-07 1.87E-07 1.77E-07 
NE 1.71 E-07 1.63E-07 1.55E-07 1.86E-07 1.77E-07 1.74E-07 1.66E-07 

ENE 1.82E-07 1.67E-07 2.13E-07 1.89E-07 1.74E-07 1.69E-07 1.64E-07 
E 1.73E-07 1.61 E-07 1.51 E-07 1.88E-07 1.75E-07 1.66E-07 1.59E-07 

ESE 1.84E-07 1.77E-07 1.70E-07 1.55E-07 1.52E-07 1.50E-07 
SE 2.06E-07 2.05E-07 1.90E-07 2.OOE-07 2.01 E-07 1.89E-07 1.77E-07 

SSE 2.25E-07 2.1 OE-07 2.01 E-07 2.21 E-07 1.77E-07 1.78E-07 1.78E-07 
S 2.1OE-07 2.38E-07 2.35E-07 2.18E-07 2.04E-07 2.97E-07 

SSW 1.90E-07 1.84E-07 2.46E-07 2.34E-07 2.24E-07 2.20E-07 2.17E-07 
SW 1.80E-07 1.74E-07 1.69E-07 1.87E-07 2.01 E-07 1.99E-07 1.91 E-07 

WSW 1.78E-07 1.76E-07 1.72E-07 1.89E-07 2.OOE-07 1.99E-07 1.94E-07 
W 2.14E-07 2.22E-07 2.50E-07 2.50E-07 2.32E-07 2.31 E-07 2.23E-07 

WNW 1.96E-07 1.87E-07 1.81E-07 1.97E-07 2.11E-07 2.09E-07 2.01E-07 
NW 2.OOE-07 1.90E-07 2.59E-07 2.40E-07 2.28E-07 2.10E-07 2.01E-07 

NNW 2.28E-07 2.01 E-07 1.96E-07 1.92E-07 1.87E-07 1.81 E-07 1.74E-07 

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Offgas Stack.  
** Values less than the value for 0.4 miles.  

See appropriate offgas stack long term elevated release values.
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Table 10 Monticello Offgas Stack Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (X/q), sec/m 3 

Miles 

Sector* 2.2 2.3 2.4 2.5 2.6 2.7 2.8 

N 1.70E-07 1.66E-07 1.58E-07 1.54E-07 1.51 E-07 1.47E-07 1.37E-07 
NNE 1.70E-07 1.62E-07 1.57E-07 1.51 E-07 1.46E-07 1.44E-07 1.38E-07 

NE 1.60E-07 1.53E-07 1.53E-07 1.47E-07 1.40E-07 1.36E-07 1.30E-07 

ENE 1.57E-07 1.50E-07 1.47E-07 1.44E-07 1.36E-07 1.33E-07 1.28E-07 

E 1.49E-07 1.44E-07 1.36E-07 1.33E-07 1.27E-07 1.23E-07 1.17E-07 

ESE 1.48E-07 1.46E-07 1.43E-07 1.38E-07 1.33E-07 1.28E-07 1.23E-07 

SE 1.95E-07 1.68E-07 1.64E-07 1.61 E-07 1.55E-07 1.66E-07 1 .60E-07 
SSE 1.69E-07 1.58E-07 1.58E-07 1.50E-07 1.42E-07 1.35E-07 1.60E-07 

S 1.65E-07 1.58E-07 1.51 E-07 1.46E-07 1.41 E-07 1.40E-07 1.65E-07 

SSW 2.1OE-07 2.11E-07 2.12E-07 1.89E-07 1.82E-07 1.76E-07 1.71E-07 
SW 1.81 E-07 1.90E-07 1.93E-07 1.93E-07 2.32E-07 2.23E-07 2.11 E-07 

WSW 1.82E-07 1.86E-07 1.79E-07 1.72E07 1.90E-07 1.84E-07 2.12E-07 

W 2.15E-07 2.18E-07 2.20E-07 2.19E-07 2.1OE-07 2.08E-07 2.05E-07 

WNW 1.89E-07 1.89E-07 1.90E-07 1.93E-07 2.26E-07 2.18E-07 2.11 E-07 

NW 1.91 E-07 1.86E-07 1.80E-07 1.76E-07 1.72E-07 1.69E-07 1.64E-07 
NNW 1.72E-07 1.68E-07 1.68E-07 1.59E-07 1.54E-07 1.45E-07 1.36E-07 

Period of Record: 9-1 -76 to 8-31 -78 

* Measured relevant to the Offgas Stack.  

* Values less than the value for 0.4 miles.  
See appropriate offgas stack long term elevated release values.

I/plr
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Table 10 Monticello Offgas Stack Dispersion Parameters for Short Term Elevated Releases 

<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (x/q), sec/m3 

Miles 

Sector* 2.9 3.0 3.1 3.2 3.3 3.4 3.5 

N 1.35E-07 1.34E-07 1.32E-07 1.30E-07 1.28E-07 1.25E-07 1.23E-07 

NNE 1.30E-07 1.26E-07 1.22E-07 1.1 9E-07 1.15E-07 1.1 2E-07 1.09E-07 

NE 1.22E-07 1.20E-07 1.16E-07 1.14E-07 1.11E-07 1.09E-07 1.06E-07 

ENE 1.21 E-07 1.81 E-07 1.15E-07 1.13E-07 1.10E-07 1.07E-07 1.04E-07 

E 1.1 3E-07 1.1 OE-07 1.05E-07 1.03E-07 1.01 E-07 1.01 E-07 9.17E-08 

ESE 1.1 9E-07 1.1 4E-07 1.08E-07 1.06E-07 1 .03E-07 9.93E-08 9.89E-08 

SE 1.31E-07 1.33E-07 1.35E-07 1.32E-07 1.26E-07 1.20E-07 1.15E-07 

SSE 1.30E-07 1.32E-07 1.34E-07 1.35E-07 1.31 E-07 1.26E-07 1.22E-07 

S 1.63E-07 1.54E-07 1.46E-07 1.42E-07 1.34E-07 1.33E-07 1.32E-07 

SSW 1.66E-07 1.57E-07 1.51 E-07 1.46E-07 1.39E-07 1.34E-07 1.31 E-07 

SW 1.97E-07 1.82E-07 1.79E-07 1.71 E-07 1.64E-07 1.59E-07 1.54E-07 

WSW 2.02E-07 1.95E-07 1.85E-07 1.77E-07 1.69E-07 1 .62E-07 1.54E-07 

W 2.01 E-07 1.92E-07 1.90E-07 1.84E-07 1.82E-07 1.78E-07 1.71 E-07 

WNW 2.02E-07 1.96E-07 1.92E-07 1.90E-07 1.85E-07 1.78E-07 1.75E-07 

NW 1.70E-07 1.50E-07 1.48E-07 1.47E-07 1.39E-07 1.37E-07 1.38E-07 

NNW 1.31 E-07 1.30E-07 1.27E-07 1.22E-07 1 .19E-07 1 .16E-07 1.13E-07 

Period of Record: 9-1 -76 to 8-31 -78 

* Measured relevant to the Offgas Stack.  

** Values less than the value for 0.4 miles.  

See appropriate offgas stack long term elevated release values.
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Table 10 Monticello Offgas Stack Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (y/q), sec/m3 

Miles 

Sector* 3.6 3.7 3.8 3.9 4.0 4.1 4.2 

N 1.18E-07 1.15E-07 1.14E-07 1.11E-07 1.08E-07 1.06E-07 1.05E-07 
NNE 1.07E-07 1.05E-07 1.01 E-07 9.83E-08 9.61 E-08 9.38E-08 9.04E-08 
NE 1.03E-07 1.01 E-07 9.84E-08 9.65E-08 9.20E-08 9.OOE-08 8.81 E-08 

ENE 1.03E-07 1.01 E-07 9.56E-08 9.34E-08 9.07E-08 8.79E-08 8.58E-08 
E 9.OOE-08 8.74E-08 8.37E-08 8.17E-08 7.94E-08 7.80E-08 7.64E-08 

ESE 9.67E-08 9.46E-08 8.97E-08 8.91 E-08 8.79E-08 8.64E-08 8.45E-08 
SE 1.10E-07 1.06E-07 1.06E-07 1.02E-07 9.89E-08 1.03E-07 9.99E-08 

SSE 1.18E-07 1.15E-07 1.11E-07 1.08E-07 1.12E-07 1.1OE-07 1.08E-07 
S 1.27E-07 1.23E-07 1.21E-07 1.17E-07 1.13E-07 1.10E-07 1.1OE-07 

SSW 1.27E-07 1.24E-07 1.21 E-07 1.1 7E-07 1.1 5E-07 1.13E-07 1.08E-07 
SW 1.52E-07 1.46E-07 1.43E-07 1.43E-07 1.41 E-07 1.40E-07 1.38E-07 

WSW 1.49E-07 1.43E-07 1.44E-07 1.43E-07 1.34E-07 1.33E-07 1.34E-07 
W 1.66E-07 1.61 E-07 1.56E-07 1.49E-07 1.42E-07 1.39E-07 1.35E-07 

WNW 1.73E-07 1.67E-07 1.63E-07 1.58E-07 1.54E-07 1.49E-07 1.45E-07 
NW 1.34E-07 1.27E-07 1.25E-07 1.24E-07 1.21E-07 1 .19E-07 1.17E-07 

NNW 1.1 OE-07 1.07E-07 1.02E-07 1.OOE-07 9.75E-08 9.52E-08 9.37E-08 

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Offgas Stack.  
** Values less than the value for 0.4 miles.  

See appropriate offgas stack long term elevated release values.
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Table 10 Monticello Offgas Stack Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (x/q), sec/m3 
Miles 

Sector* 4.3 4.4 4.5 4.6 4.7 4.8 4.9 

N 1.01E-07 9.83E-08 9.37E-08 9.14E-08 8.97E-08 8.80E-08 8.61E-08 
NNE 8.88E-08 8.71 E-08 8.63E-08 8.42E-08 8.14E-08 8.OOE-08 7.84E-08 
NE 8.69E-08 8.53E-08 8.40E-08 8.25E-08 8.19E-08 8.02E-08 7.81E-08 

ENE 8.42E-08 8.26E-08 8.09E-08 7.87E-08 7.69E-08 7.55E-08 7.38E-08 
E 7.33E-08 7.27E-08 7.02E-08 6.85E-08 6.71 E-08 6.56E-08 6.40E-08 

ESE 8.27E-08 8.1OE-08 7.40E-08 7.77E-08 7.61E-08 7.46E-08 7.32E-08 
SE 9.71E-08 9.47E-08 9.24E-08 9.01E-08 8.78E-08 8.56E-08 8.18E-08 

SSE 1.07E-07 1.02E-07 1.02E-07 9.90E-08 9.66E-08 9.41E-08 1.19E-07 
S 1.06E-07 1.04E-07 1.02E-07 9.72E-08 9.63E-08 9.35E-08 9.03E-08 

SSW 1.05E-07 1.03E-07 1.01 E-07 9.78E-08 9.46E-08 9.20E-08 9.OOE-08 
SW 1.38E-07 1.37E-07 1.34E-07 1.30E-07 1.26E-07 1.24E-07 1.22E-07 

WSW 1.31 E-07 1.28E-07 1.28E-07 1.22E-07 1.20E-07 1.1 9E-07 1.1 8E-07 
W 1.33E-07 1.28E-07 1.25E-07 1.24E-07 1.20E-07 1 .17E-07 1.15E-07 

WNW 1.43E-07 1.38E-07 1.35E-07 1.33E-07 1.33E-07 1.27E-07 1.25E-07 
NW 1 .14E-07 1 .12E-07 1.11 E-07 1.07E-07 1.04E-07 1.01 E-07 9.74E-08 

NNW 9.12E-08 8.89E-08 8.64E-08 8.31 E-08 8.26E-08 8.08E-08 7.72E-08 

Period of Record: 9-1 -76 to 8-31 -78 
* Measured relevant to the Offgas Stack.  
A* Values less than the value for 0.4 miles.  

See appropriate offgas stack long term elevated release values.
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Table 10 Monticello Offgas Stack Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (XJq), sec/mi3 

Miles

Sector*

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

SW 

WSW 

W 

WNW 

NW 

NNW

5.0

8.28E-08 

7.56E-08 

7.58E-08 

7.11 E-08 

6.33E-08 

7.16E-08 

8.1 OE-08 

1.11E-07 

8.84E-08 

8.80E-08 

1.19E-07 

1.13E-07 

1 .13E-07 

1.21 E-07 

9.51 E-08 

7.53E-08

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Offgas Stack.  

** Values less than the value for 0.4 miles.  

See appropriate offgas stack long term elevated release values.
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Table 11 Monticello Offgas Stack Dispersion Parameters for Short Term Elevated Releases 

<500 HrsYr or <150 Hrs/Qtr 

For Standard Distances (As Measured from the Offgas Stack) (D/q), m-2 

Miles 

Sector* 0.1 0.2 0.3 0.4 0.5 0.6 0.7 

N 1.32E-08 1.31 E-08 9.45E-09 6.60E-09 

NNE 2.39E-08 1 .86E-08 1.39E-09 9.88E-09 

NE 6.01 E-09 7.80E-09 6.24E-09 4.92E-09 

ENE 1.31 E-08 1.14E-08 8.79E-09 6.20E-09 

E 7.37E-09 9.17E-09 6.52E-09 4.58E-09 

ESE 3.74E-09 5.28E-09 

SE 6.26E-09 

SSE 6.60E-09 

S ** A** 4.41 E-09 5.43E-09 

SSW ** 3.39E-09 4.09E-09 

SW ** 2.30E-09 3.34E-09 

WSW 2.16E-09 3.17E-09 

W 2.22E-09 3.38E-09 3.35E-09 

WNW 2.55E-09 3.89E-09 3.94E-09 

NW 3.17E-09 4.01E-09 

NNW 2.13E-08 1.68E-08 1.30E-08 9.18E-09 

Period of Record: 9-1 -76 to 8-31 -78 
* Measured relevant to the Offgas Stack.

I/pIr
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Table 11 Monticello Offgas Stack Dispersion Parameters for Short Term Elevated Releases 
_<500 HrsYr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (D/q), m-2 

Miles 

Sector* 0.8 0.9 1.0 1.1 1.2 1.3 1.4 

N 7.46E-09 7.64E-09 7.08E-09 5.61 E-09 5.20E-09 4.30E-09 4.21 E-09 
NNE 9.52E-09 9.50E-09 8.74E-09 7.97E-09 6.49E-09 5.28E-09 5.05E-09 

NE 5.32E-09 5.92E-09 5.43E-09 4.98E-09 4.43E-09 3.60E-09 3.11 E-09 
ENE 6.0OE-09 5.94E-09 5.01 E-09 4.56E-09 4.25E-09 3.75E-09 3.31 E-09 

E 5.18E-09 5.40E-09 4.74E-09 4.36E-09 3.76E-09 3.08E-09 3.09E-09 

ESE 6.16E-09 6.58E-09 5.98E-09 4.72E-09 4.30E-09 3.89E-09 3.66E-09 

SE 7.39E-09 7.99E-09 7.50E-09 6.40E-09 5.96E-09 5.50E-09 6.04E-09 

SSE 7.58E-09 8.26E-09 7.59E-09 6.02E-09 6.29E-09 5.79E-09 6.12E-09 

S 6.46E-09 6.88E-09 6.53E-09 5.17E-09 4.89E-09 4.19E-09 5.08E-09 

SSW 4.90E-09 4.99E-09 4.71E-09 4.17E-09 3.58E-09 3.12E-09 3.17E-09 

SW 5.67E-09 4.25E-09 3.97E-09 3.65E-09 3.03E-09 2.74E-09 3.65E-09 

WSW 3.83E-09 4.16E-09 3.58E-09 3.23E-09 3.12E-09 2.66E-09 3.64E-09 

W 4.14E-09 4.59E-09 4.35E-09 3.87E-09 3.59E-09 3.20E-09 3.87E-09 

WNW 4.86E-09 5.37E-09 5.09E-09 4.51E-09 4.1OE-09 3.77E-09 4.44E-09 
NW 4.75E-09 5.16E-09 5.03E-09 4.25E-09 3.55E-09 3.43E-09 3.86E-09 

NNW 8.37E-09 8.39E-09 7.94E-09 7.09E-09 5.96E-09 4.82E-09 6.18E-09 

Period of Record: 9-1 -76 to 8-31 -78 
Measured relevant to the Offgas Stack.

I/pIr
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Table 11 Monticello Offgas Stack Dispersion Parameters for Short Term Elevated Releases 

<500 HrsYr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (D/q), m-2 

Miles 

Sector* 1.5 1.6 1.7 1.8 1.9 2.0 2.1 

N 4.63E-09 3.13E-09 3.20E-09 2.90E-09 2.69E-09 2.48E-09 2.24E-09 

NNE 5.50E-09 3.78E-09 4.02E-09 3.56E-09 3.27E-09 2.95E-09 2.66E-09 

NE 3.1OE-09 2.65E-09 2.28E-09 2.48E-09 2.27E-09 2.08E-09 1.85E-09 

ENE 2.86E-09 2.40E-09 2.81 E-09 2.31 E-09 2.08E-09 1.91 E-09 1.76E-09 

E 2.73E-09 2.35E-09 2.05E-09 2.39E-09 2.18E-09 1.96E-09 1.81 E-09 

ESE 3.62E-09 3.20E-09 2.86E-09 2.38E-09 2.22E-09 2.1OE-09 

SE 4.68E-09 4.28E-09 3.67E-09 3.61 E-09 3.49E-09 3.09E-09 2.75E-09 

SSE 4.50E-09 3.93E-09 3.57E-09 3.70E-09 2.90E-09 2.79E-09 2.69E-09 

S 3.59E-09 3.58E-09 3.34E-09 3.04E-09 2.74E-09 2.55E-09 

SSW 2.73E-09 2.34E-09 2.81 E-09 2.42E-09 2.17E-09 1.97E-09 1.80E-09 

SW 2.32E-09 1.98E-09 1.72E-09 1.72E-09 1.72E-09 1.57E-09 1.40E-09 

WSW 2.38E-09 2.07E-09 1.80E-09 1.77E-09 1.73E-09 1.58E-09 1.42E-09 

W 2.70E-09 2.47E-09 2.47E-09 2.22E-09 1.92E-09 1.75E-09 1.57E-09 

WNW 2.83E-09 2.38E-09 2.06E-09 2.02E-09 2.03E-09 1.84E-09 1.64E-09 

NW 3.09E-09 2.70E-09 3.41E-09 2.94E-09 2.70E-09 2.35E-09 2.13E-09 

NNW 4.19E-09 3.41 E-09 3.09E-09 2.84E-09 2.74E-09 2.54E-09 2.33E-09 

Period of Record: 9-1-76 to 8-31-78 

* Measured relevant to the Offgas Stack.  

See appropriate long term values.

I/plr
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Table 11 Monticello Offgas Stack Dispersion Parameters for Short Term Elevated Releases 
<500 HrsYr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (D/q), m-2 

Miles 

Sector* 2.2 2.3 2.4 2.5 2.6 2.7 2.8 

N 2.04E-09 1.90E-09 1.75E-09 1.64E-09 1.53E-09 1.42E-09 1.27E-09 
NNE 2.45E-09 2.25E-09 2.1 OE-09 1.95E-09 1.82E-09 1.73E-09 1.61 E-09 
NE 1.67E-09 1.51E-09 1.42E-09 1.30E-09 1.19E-09 1.11E-09 1.03E-09 

ENE 1.61 E-09 1.47E-09 1.38E-09 1.29E-09 1.1 8E-09 1.1 2E-09 1.04E-09 
E 1.62E-09 1.51 E-09 1.37E-09 1.30E-09 1.20E-09 1.1 2E-09 1.04E-09 

ESE 1.99E-09 1.88E-09 1.78E-09 1.66E-09 1.55E-09 1.44E-09 1.34E-09 

SE 2.89E-09 2.38E-09 2.24E-09 2.12E-09 1.97E-09 2.09E-09 1.97E-09 
SSE 2.47E-09 2.24E-09 2.18E-09 2.01E-09 1.85E-09 1.72E-09 1.98E-09 

S 2.06E-09 1.92E-09 1.80E-09 1.67E-09 1.54E-09 1.46E-09 1.64E-09 
SSW 1.62E-09 1.64E-09 1.73E-09 1.57E-09 1.46E-09 1.37E-09 1.29E-09 

SW 1.24E-09 1.27E-09 1.35E-09 1.40E-09 1.60E-09 1.48E-09 1.34E-09 

WSW 1.24E-09 1.29E-09 1.26E-09 1.27E-09 1.35E-09 1.27E-09 1.42E-09 

W 1.40E-09 1.40E-09 1.42E-09 1.47E-09 1.35E-09 1.27E-09 1.20E-09 

WNW 1.43E-09 1.46E-09 1.48E-09 1.52E-09 1.68E-09 1.58E-09 1.44E-09 

NW 1.93E-09 1.80E-09 1.67E-09 1.57E-09 1.45E-09 1.35E-09 1.25E-09 

NNW 2.22E-09 2.09E-09 2.02E-09 1 .85E-09 1.74E-09 1.58E-09 1.44E-09 

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Offgas Stack.

I/plr
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Table 11 Monticello Offgas Stack Dispersion Parameters for Short Term Elevated Releases 
<500 HrsYr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (D/q), m-2 

Miles 

Sector* 2.9 3.0 3.1 3.2 3.3 3.4 3.5 

N 1.20E-09 1.15E-09 1.08E-09 1.03E-09 9.77E-10 9.22E-10 8.74E-10 
NNE 1.47E-09 1.39E-09 1.31E-09 1.25E-09 1.17E-09 1.11E-09 1.06E-09 

NE 9.37E-10 8.90E-10 8.37E-10 7.98E-10 7.54E-10 7.19E-10 6.82E10 

ENE 9.64E-10 9.11E-10 8.65E-10 8.28E-10 7.85E-10 7.41E-10 7.09E-10 
E 9.72E-10 9.18E-10 8.55E-10 8.15E-10 7.80E-10 7.63E-10 6.77E-10 

ESE 1.26E-09 1.18E-09 1.09E-09 1.04E-09 9.85E-10 9.24E-10 9.01E-10 

SE 1.58E-09 1.57E-09 1.56E-09 1.49E-09 1.40E-09 1.31 E-09 1.23E-09 

SSE 1.57E-09 1.55E-09 1.54E-09 1.52E-09 1.44E-09 1.36E-09 1.28E-09 

S 1.56E-09 1.41 E-09 1.29E-09 1.21 E-09 1.10E-09 1.05E-09 1.01 E-09 

SSW 1.22E-09 1.12E-09 1.04E-09 9.83E-10 9.12E-10 8.63E-10 8.24E-10 
SW 1.25E-09 1.11E-09 1.05E-09 9.69E-10 8.96E-10 8.36E-10 7.83E-10 

WSW 1.31 E-09 1.22E-09 1.1 3E-09 1.05E-09 9.80E-1 0 9.14E-1 0 8.49E-1 0 
W 1.19E-09 1.09E-09 1.04E-09 9.69E-10 9.26E-10 8.75E-10 8.11E-10 

WNW 1.31E-09 1.21E-09 1.12E-09 1.06E-09 9.78E-10 9.OOE-10 8.43E-10 

NW 1.23E-09 1.03E09 9.72E-1 0 9.26E-1 0 8.37E-1 0 7.94E-1 0 7.63E-1 0 

NNW 1.35E-09 1.30E-09 1.25E-09 1.17E-09 1.11E-09 1.06E-09 1.44E-09 

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Offgas Stack.
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Table 11 Monticello Offgas Stack Dispersion Parameters for Short Term Elevated Releases 
<500 HrsYr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (D/q), M-2 

Miles 

Sector* 3.6 3.7 3.8 3.9 4.0 4.1 4.2 

N 8.20E-10 7.85E-10 7.57E-10 7.26E-10 6.90E-10 6.64E-10 6.42E-10 

NNE 1.01E-09 9.76E-10 9.14E-10 8.72E-10 8.35E-10 7.98E-10 7.55E-10 

NE 6.45E-10 6.15E-10 5.85E-10 5.60E-10 5.22E-10 4.99E-10 4.77E-10 

ENE 6.83E-10 6.52E-10 6.06E-10 5.79E-10 5.51E-10 5.22E-10 5.OOE-10 

E 6.49E-10 6.16E-10 5.77E-10 5.51E-10 5.25E-10 5.05E-10 4.85E-10 

ESE 8.60E-10 8.21E-10 7.64E-10 7.41E-10 7.16E-10 6.91E-10 6.61E-10 

SE 1.1 6E-09 1.1 OE-09 1.08E-09 1.02E-09 9.68E-1 0 9.93E-1 0 9.48E-1 0 

SSE 1.21E-09 1.15E-09 1.08E-09 1.02E-09 1.04E-09 9.94E-10 9.52E-10 

S 9.44E-10 9.15E-10 8.76E-10 8.65E-10 8.63E-10 8.23E-10 7.95E-10 

SSW 7.76E-10 7.35E-10 6.96E-10 6.69E-10 6.35E-10 6.08E-10 5.70E-10 

SW 7.42E-10 6.82E-10 6.45E-10 6.21E-10 5.90E-10 5.64E-10 5.37E-10 

WSW 7.90E-10 7.45E-10 7.21E-10 6.88E-10 6.21E-10 5.94E-10 5.78E-10 

W 7.69E-10 7.29E-10 6.93E-10 6.50E-10 6.08E-10 5.83E-10 5.56E-10 

WNW 8.16E-10 7.73E-10 7.41E-10 7.05E-10 6.72E-10 6.38E-10 6.11E-10 

NW 7.24E-10 6.75E-10 6.45E-10 6.43E-10 6.48E-10 6.19E-10 5.95E-10 

NNW 9.60E-10 9.1OE-10 8.53E-10 8.18E-10 7.82E-10 7.49E-10 7.22E-10 

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Offgas Stack.
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Table 11 Monticello Offgas Stack Dispersion Parameters for Short Term Elevated Releases 

<500 HrsYr or <150 Hrs/Qtr (cont'd) 
For Standard Distances (As Measured from the Offgas Stack) (D/q), m-2 

Miles 

Sector* 4.3 4.4 4.5 4.6 4.7 4.8 4.9 

N 6.07E-10 5.80E-10 5.43E-10 5.20E-10 5.01E-10 4.83E-10 4.65E-10 
NNE 7.27E-1 0 7.OOE-1 0 6.81 E-1 0 6.52E-1 0 6.20E-1 0 5.98E-1 0 5.76E-1 0 
NE 4.61E-10 4.42E-10 4.27E-10 4.1OE-10 3.99E-10 3.83E-10 3.66E-10 

ENE 4.81E-10 4.63E-10 4.45E-10 4.24E-10 4.07E-10 3.92E-10 3.76E-10 
E 4.55E-10 4.43E-10 4.19E-10 4.02E-10 3.86E-10 3.71E-10 3.55E-10 

ESE 6.34E-10 6.06E-10 5.45E-10 5.59E-10 5.39E-10 5.19E-10 4.97E-10 

SE 9.05E-10 8.70E-10 8.33E-10 8.01E-10 7.69E-10 7.38E-10 6.94E-10 

SSE 9.43E-10 8.59E-10 8.39E-10 8.03E-10 7.73E-10 7.40E-10 9.18E-10 

S 7.75E-10 7.42E-10 7.1OE-10 6.65E-10 6.49E-10 6.21E-10 5.91E-10 

SSW 5.39E-10 5.15E-10 4.91E-10 4.69E-10 4.47E-10 4.28E-10 4.13E-10 
SW 5.23E-10 5.02E-10 4.74E-10 4.53E-10 4.35E-10 4.22E-10 4.08E-10 

WSW 5.46E-10 5.16E-10 4.98E-10 4.69E-10 4.55E-10 4.45E-10 4.34E-10 

W 5.35E-10 5.09E-10 4.89E-10 4.77E-10 4.53E-10 4.36E-10 4.20E-10 
WNW 5.91E-10 5.61E-10 5.41E-10 5.24E-10 5.16E-10 4.87E-10 4.69E-10 

NW 5.88E-10 5.66E-10 5.44E-10 5.17E-10 4.96E-10 4.72E-10 4.48E-10 

NNW 6.90E-10 6.60E-10 6.30E-10 5.96E-10 5.83E-10 5.61E-10 5.28E-10 

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Offgas Stack.
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Table 11 Monticello Offgas Stack Dispersion Parameters for Short Term Elevated Releases 
<500 HrsYr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (D/q), m-2 

Miles 

Sector* 5.0 

N 4.39E-1 0 
NNE 5.46E-1 0 
NE 3.48E-10 

ENE 3.56E-10 
E 3.45E-10 

ESE 4.80E-10 
SE 6.78E-1 0 

SSE 8.45E-10 
S 5.70E-1 0 

SSW 3.98E-1 0 
SW 3.92E-10 

WSW 4.12E-10 
W 4.05E-1 0 

WNW 4.48E-1 0 
NW 4.31 E-10 

NNW 5.06E-10 

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Offgas Stack.
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Table 12 Monticello Reactor Building Vent Dispersion Parameters for Short Term Elevated 

Releases <500 Hrs/Yr or <150 Hrs/Qtr 

Distance x/q (sec/m)3  D/q (m-2) 
Sector* Miles Meters No Decay Undepleted 

N 0.51 821. 5.18E-06 7.19E-08 
NNE 0.58 933. 3.51 E-06 5.02E-08 
NE 0.65 1046. 2.33E-06 2.93E-08 

ENE 0.83 1336. 1.82E-06 1.69E-08 
E 0.59 950. 3.67E-06 3.90E-08 

ESE 0.59 950. 4.95E-06 6.51 E-08 
SE 0.61 982. 4.96E-06 6.49E-08 

SSE 0.43 692. 8.06E-06 1.18E-07 
S 0.34 547. 6.92E-06 9.30E-08 

SSW 0.32 515. 5.92E-06 7.04E-08 
SW 0.32 515. 6.31 E-06 8.24E-08 

WSW 0.35 563. 4.91 E-06 5.50E-08 
W 0.48 772. 3.38E-06 3.82E-08 

WNW 0.68 1094. 2.94E-06 2.88E-08 
NW 0.43 692. 5.70E-06 7.09E-08 

NNW 0.53 853. 4.44E-06 6.09E-08 

Period of Record: 9-1 -76 to 8-31 -78 
Measured relevant to the Reactor Vent.
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Table 13 Reactor Building Vent Dispersion Parameters for Short Term Elevated Releases 

<500 Hrs/Yr or <150 Hrs/Qtr 

For Standard Distances (As Measured from the Offgas Stack) (X/q), sec/m3 

Miles 

Sector* 0.1 0.2 0.3 0.4 0.5 0.6 0.7 

N 7.30E-05 2.19E-05 1.10E-05 7.14E-06 5.28E-06 4.19E-06 3.46E-06 

NNE 5.81 E-05 1.77E-05 8.96E-06 5.84E-06 4.23E-06 3.34E-06 2.79E-06 

NE 4.26E-05 1.29E-05 6.69E-06 4.33E-06 3.19E-06 2.54E-06 2.16E-06 

ENE 4.27E-05 1.29E-05 6.65E-06 4.32E-06 3.15E-06 2.53E-06 2.16E-06 

E 5.76E-05 1.73E-05 9.22E-06 6.20E-06 4.51 E-06 3.63E-06 3.04E-06 

ESE 7.80E-05 2.30E-05 1.24E-05 8.28E-06 6.16E-06 4.84E-06 4.01E-06 

SE 8.52E-05 2.48E-05 1.31E-05 8.85E-06 6.46E-06 5.08E-06 4.18E-06 

SSE 8.87E-05 2.60E-05 1.36E-05 8.91 E-06 6.53E-06 5.15E-06 4.22E-06 

S 4.89E-05 1.47E-05 7.95E-06 5.35E-06 3.95E-06 3.17E-06 2.63E-06 

SSW 4.04E-05 1 .19E-05 6.58E-06 4.38E-06 3.34E-06 2.80E-06 2.46E-06 

SW 4.37E-05 1.34E-05 7.26E-06 4.76E-06 3.62E-06 2.97E-06 2.62E-06 

WSW 3.65E-05 1.09E-05 6.13E-06 4.11 E-06 3.17E-06 2.70E-06 2.43E-06 

W 4.07E-05 1.23E-05 6.47E-06 4.32E-06 3.19E-06 2.67E-06 2.35E-06 

WNW 5.53E-05 1.65E-05 8.74E-06 5.74E-06 4.22E-06 3.37E-06 2.85E-06 

NW 6.25E-05 1.85E-05 9.62E-06 6.32E-06 4.65E-06 3.76E-06 3.15E-06 

NNW 7.11E-05 2.11 E-05 1.04E-05 6.70E-06 4.78E-06 3.76E-06 3.15E-06 

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Reactor Vent.

I/plr
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Table 13 Reactor Building Vent Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (X/q), sec/m3 

Miles 

Sector* 0.8 0.9 1.0 1.1 1.2 1.3 1.4 

N 2.84E-06 2.43E-06 2.05E-06 1.79E-06 1.61 E-06 1.46E-06 1.31 E-06 
NNE 2.33E-06 2.02E-06 1.71 E-06 1.51 E-06 1.37E-06 1.24E-06 1.12E-06 
NE 1.83E-06 1.58E-06 1.37E-06 1.21 E-06 1.11 E-06 9.99E-06 9.23E-06 

ENE 1.87E-06 1.64E-06 1.46E-06 1.31 E-06 1.20E-06 1.11E-06 1.04E-06 
E 2.51 E-06 2.18E-06 1.87E-06 1.64E-06 1.50E-06 1.38E-06 1.26E-06 

ESE 3.34E-06 2.77E-06 2.38E-06 2.07E-06 1.80E-06 1.59E-06 1.44E-06 
SE 3.42E-06 2.82E-06 2.39E-06 2.07E-06 1.78E-06 1.57E-06 1.40E-06 

SSE 3.47E-06 2.89E-06 2.43E-06 2.12E-06 1.86E-06 1.64E-06 1.47E-06 
S 2.27E-06 1.96E-06 1.70E-06 1.51E-06 1.38E-06 1.27E-06 1.15E-06 

SSW 2.18E-06 1.93E-06 1.74E-06 1.52E-06 1.48E-06 1.33E-06 1.21E-06 
SW 2.26E-06 1.99E-06 1.81 E-06 1.58E-06 1.44E-06 1.32E-06 1.21 E-06 

WSW 2.18E-06 1.94E-06 1.82E-06 1.63E-06 1.48E-06 1.39E-06 1.29E-06 
W 2.07E-06 1.87E-06 1.67E-06 1.52E-06 1.41 E-06 1.29E-06 1.1 9E-06 

WNW 2.47E-06 2.15E-06 1.86E-06 1.68E-06 1.52E-06 1.37E-06 1.26E-06 
NW 2.60E-06 2.22E-06 1.89E-06 1.64E-06 1.49E-06 1.34E-06 1.22E-06 

NNW 2.64E-06 2.25E-06 1.90E-06 1.68E-06 1.50E-06 1.37E-06 1.25E-06 

Period of Record: 9-1 -76 to 8-31-78 
* Measured relevant to the Reactor Vent.
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Table 13 Reactor Building Vent Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (X/q), sec/m3 

Miles 

Sector* 1.5 1.6 1.7 1.8 1.9 2.0 2.1 

N 1.28E-06 1.15E-06 1.05E-06 9.60E-07 9.OOE-07 8.28E-07 7.67E-07 

NNE 1.11E-06 9.94E-07 9.14E-07 8.44E-07 7.91E-07 7.31E-07 6.94E-07 

NE 8.63E-07 7.69E-07 7.26E-07 7.09E-07 6.71 E-07 6.31 E-07 6.08E-07 

ENE 9.50E-07 9.08E-07 8.65E-07 8.22E-07 7.80E-07 7.31 E-07 7.OOE-07 

E 1.15E-06 1.06E-06 1.02E-06 9.40E-07 8.72E-07 8.20E-07 7.72E-07 

ESE 1.31 E-06 1.1 6E-06 1.07E-06 1.03E-06 9.41 E-07 8.73E-07 8.08E-07 

SE 1.26E-06 1 .15E-06 1.06E-06 1.01 E-06 9.48E-07 8.74E-07 8.19E-07 

SSE 1.33E-06 1.17E-06 1.09E-06 1.05E-06 9.69E-07 9.01 E-07 8.34E-07 

S 1.13E-06 1.OOE-06 9.21 E-07 8.55E-07 7.94E-07 7.33E-07 6.96E-07 

SSW 1.1 9E-06 1.1 2E-06 1.08E-06 1.04E-06 1.02E-06 1.02E-06 9.95E-07 

SW 1.18E-06 1.09E-06 1.06E-06 1.01E-06 9.62E-07 9.53E-07 9.34E-07 

WSW 1.27E-06 1.21E-06 1.16E-06 1.09E-06 1.05E-06 1.04E-06 1.02E-06 

W 1.19E-06 1.12E-06 1.06E-06 1.02E-06 1.01E-06 9.95E-07 9.91E-07 

WNW 1.25E-06 1.16E-06 1.11E-06 1.06E-06 1.02E-06 1.01E-06 9.90E-07 
NW 1.09E-06 9.91E-07 9.57E-07 8.87E-07 8.18E-07 7.65E-07 7.25E-07 

NNW 1.24E-06 1.12E-06 1.03E-06 9.46E-07 8.85E-07 8.17E-07 7.74E-07 

Period of Record: 9-1 -76 to 8-31 -78 
* Measured relevant to the Reactor Vent.

I/plr
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Table 13 Reactor Building Vent Dispersion Parameters for Short Term Elevated Releases 

<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (x/q), sec/m3 

Miles 

Sector* 2.2 2.3 2.4 2.5 2.6 2.7 2.8 

N 7.21 E-07 6.79E-07 6.38E-07 6.1 OE-07 5.92E-07 5.77E-07 5.62E-07 

NNE 6.47E-07 6.14E-07 5.79E-07 5.45E-07 5.26E-07 4.99E-07 4.80E-07 

NE 5.81E-07 5.55E-07 5.23E-07 5.11E-07 4.86E-07 4.63E-07 4.47E-07 

ENE 6.68E-07 6.41 E-07 6.1OE-07 5.90E-07 5.62E-07 5.41E-07 5.22E-07 

E 7.25E-07 6.92E-07 6.51 E-07 6.19E-07 5.74E-07 5.53E-07 5.35E-07 

ESE 7.53E-07 7.07E-07 6.62E-07 6.25E-07 5.91 E-07 5.56E-07 5.28E-07 

SE 7.76E-07 7.36E-07 7.02E-07 6.75E-07 6.37E-07 6.04E-07 5.74E-07 

SSE 7.74E-07 7.28E-07 6.87E-07 6.46E-07 6.1 OE-07 5.77E-07 5.51 E-07 

S 6.44E-07 6.08E-07 5.80E-07 5.54E-07 5.40E-07 5.25E-07 5.14E-07 

SSW 9.71E-07 9.89E-07 9.88E-07 9.58E-07 9.03E-07 8.47E-07 8.1OE-07 

SW 9.09E-07 9.03E-07 8.97E-07 8.65E-07 8.24E-07 7.90E-07 7.65E-07 

WSW 9.86E-07 9.81 E-07 9.76E-07 9.48E-07 8.87E-07 8.35E-07 7.92E-07 

W 9.66E-07 9.80E-07 9.78E-07 9.56E-07 9.12E-07 8.87E-07 8.66E-07 

WNW 9.90E-07 9.88E-07 9.97E-07 9.75E-07 9.54E-07 9.43E-07 9.29E-07 

NW 6.91 E-07 6.47E-07 6.07E-07 5.89E-07 5.72E-07 5.60E-07 5.51 E-07 

NNW 7.27E-07 6.76E-07 6.47E-07 6.28E-07 5.95E-07 5.74E-07 5.52E-07 

Period of Record: 9-1 -76 to 8-31 -78 
* Measured relevant to the Reactor Vent.

I/pir
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Table 13 Reactor Building Vent Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (X/q), sec/m3 

Miles 

Sector* 2.9 3.0 3.1 3.2 3.3 3.4 3.5 

N 5.48E-07 5.29E-07 5.16E-07 5.02E-07 4.91 E-07 4.99E-07 4.82E-07 

NNE 4.65E-07 4.49E-07 4.30E-07 4.15E-07 3.98E-07 3.83E-07 3.71E-07 

NE 4.31E-07 4.13E-07 3.96E-07 3.82E-07 3.66E-07 3.51E-07 3.39E-07 
ENE 5.06E-07 4.87E-07 4.64E-07 4.52E-07 4.36E-07 4.25E-07 4.14E-07 

E 5.13E-07 5.OOE-07 4.80E-07 4.62E-07 4.45E-07 4.27E-07 4.09E-07 

ESE 5.01 E-07 4.74E-07 4.57E-07 4.36E-07 4.15E-07 3.99E-07 3.83E-07 
SE 5.51E-07 5.28E-07 5.05E-07 4.78E-07 4.55E-07 4.35E-07 4.16E-07 

SSE 5.27E-07 5.06E-07 4.85E-07 4.59E-07 4.44E-07 4.26E-07 4.1OE-07 

S 5.03E-07 4.91 E-07 5.05E-07 4.93E-07 4.96E-07 4.76E-07 4.67E-07 

SSW 7.70E-07 7.34E-07 7.03E-07 6.76E-07 6.48E-07 6.25E-07 5.97E-07 

SW 7.38E-07 7.09E-07 6.87E-07 6.61E-07 6.43E-07 6.16E-07 5.94E-07 

WSW 7.52E-07 7.13E-07 6.84E-07 6.52E-07 6.24E-07 6.02E-07 5.73E-07 

W 8.43E-07 8.16E-07 7.91E-07 7.64E-07 7.44E-07 7.09E-07 6.90E-07 
WNW 9.07E-07 8.94E-07 8.62E-07 8.44E-07 8.18E-07 8.OOE-07 7.84E-07 

NW 5.34E-07 5.22E-07 5.28E-07 5.15E-07 5.16E-07 5.04E-07 4.97E-07 

NNW 5.28E-07 5.08E-07 4.93E-07 4.74E-07 4.55E-07 4.35E-07 4.20E-07 

Period of Record: 9-1 -76 to 8-31 -78 
* Measured relevant to the Reactor Vent.

I/plr
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Table 13 Reactor Building Vent Dispersion Parameters for Short Term Elevated Releases 

<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (x/q), sec/m3 

Miles 

Sector* 3.6 3.7 3.8 3.9 4.0 4.1 4.2 

N 4.65E-07 4.49E-07 4.32E-07 4.19E-07 4.06E-07 3.95E-07 3.83E-07 

NNE 3.58E-07 3.47E-07 3.37E-07 3.25E-07 3.16E-07 3.18E-07 3.08E-07 

NE 3.29E-07 3.18E-07 3.1OE-07 3.01E-07 2.93E-07 2.90E-07 2.77E-07 

ENE 4.02E-07 3.90E-07 3.80E-07 3.72E-07 3.60E-07 3.55E-07 3.46E-07 

E 3.97E-07 3.83E-07 3.72E-07 3.74E-07 3.66E-07 3.55E-07 3.44E-07 

ESE 3.71 E-07 3.57E-07 3.42E-07 3.37E-07 3.28E-07 3.17E-07 3.06E-07 

SE 4.01 E-07 3.86E-07 3.70E-07 3.61 E-07 3.48E-07 3.44E-07 3.42E-07 

SSE 3.92E-07 3.78E-07 3.68E-07 3.66E-07 3.52E-07 3.41 E-07 3.29E-07 

S 4.49E-07 4.43E-07 4.36E-07 4.29E-07 4.22E-07 4.16E-07 4.12E-07 

SSW 5.79E-07 5.58E-07 5.49E-07 5.38E-07 5.25E-07 5.14E-07 5.02E-07 

SW 5.80E-07 5.64E-07 5.48E-07 5.28E-07 5.15E-07 5.04E-07 4.94E-07 

WSW 5.61 E-07 5.59E-07 5.50E-07 5.35E-07 5.23E-07 5.13E-07 4.90E-07 

W 6.66E-07 6.40E-07 6.16E-07 5.94E-07 5.73E-07 5.54E-07 5.36E-07 

WNW 7.52E-07 7.22E-07 6.90E-07 6.65E-07 6.37E-07 6.19E-07 5.97E-07 

NW 4.79E-07 4.71 E-07 4.66E-07 4.57E-07 4.49E-07 4.41 E-07 4.38E-07 

NNW 4.07E-07 3.95E-07 3.86E-07 3.72E-07 3.68E-07 3.57E-07 3.51 E-07 

Period of Record: 9-1 -76 to 8-31 -78 
* Measured relevant to the Reactor Vent.
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Table 13 Reactor Building Vent Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (x/q), sec/m3 

Miles 

Sector* 4.3 4.4 4.5 4.6 4.7 4.8 4.9 

N 3.65E-07 3.55E-07 3.41E-07 3.33E-07 3.25E-07 3.20E-07 3.12E-07 
NNE 3.08E-07 3.OOE-07 2.85E-07 2.79E-07 2.72E-07 2.66E-07 2.59E-07 

NE 2.79E-07 2.69E-07 2.53E-07 2.53E-07 2.48E-07 2.41 E-07 2.36E-07 

ENE 3.36E-07 3.29E-07 3.12E-07 3.07E-07 3.OOE-07 2.98E-07 2.91E-07 

E 3.37E-07 3.28E-07 3.19E-07 3.11E-07 3.02E-07 2.95E-07 2.85E-07 

ESE 2.98E-07 2.89E-07 2.80E-07 2.71 E-07 2.63E-07 2.56E-07 2.48E-07 

SE 3.32E-07 3.20E-07 3.1OE-07 3.01E-07 2.92E-07 2.83E-07 2.75E-07 

SSE 3.21 E-07 3.11E-07 3.02E-07 2.92E-07 2.84E-07 2.75E-07 2.68E-07 

S 4.03E-07 3.94E-07 3.87E-07 3.76E-07 3.65E-07 3.53E-07 3.43E-07 

SSW 4.92E-07 4.81E-07 4.71E-07 4.57E-07 4.39E-07 4.26E-07 4.11E-07 

SW 4.84E-07 4.79E-07 4.69E-07 4.54E-07 4.39E-07 4.25E-07 4.12E-07 

WSW 4.89E-07 4.77E-07 4.66E-07 4.50E-07 4.35E-07 4.24E-07 4.11 E-07 
W 5.19E-07 5.03E-07 4.87E-07 4.73E-07 4.56E-07 4.43E-07 4.25E-07 

WNW 5.78E-07 5.59E-07 5.41 E-07 5.25E-07 5.09E-07 4.92E-07 4.78E-07 

NW 4.29E-07 4.20E-07 4.11 E-07 4.OOE-07 3.88E-07 3.77E-07 3.66E-07 

NNW 3.45E-07 3.32E-07 3.22E-07 3.15E-07 3.07E-07 2.98E-07 2.91E-07 

Period of Record: 9-1 -76 to 8-31 -78 
* Measured relevant to the Reactor Vent.
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Table 13 Reactor Building Vent Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (x/q), sec/m3 

Miles 

Sector* 5.0 

N 3.03E-07 

NNE 2.52E-07 

NE 2.30E-07 

ENE 2.84E-07 

E 2.82E-07 

ESE 2.41 E-07 

SE 2.67E-07 

SSE 2.62E-07 

S 4.67E-07 

SSW 4.OOE-07 

SW 3.99E-07 

WSW 3.99E-07 

W 4.12E-07 

WNW 4.66E-07 

NW 3.52E-07 

NNW 2.78E-07 

Period of Record: 9-1 -76 to 8-31 -78 
* Measured relevant to the Reactor Vent.
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Table 14 Reactor Building Vent Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <150 Hrs/Qtr 

For Standard Distances (As Measured from the Offgas Stack) (D/q), m-2 

Miles 

Sector* 0.1 0.2 0.3 0.4 0.5 0.6 0.7 

N 6.91 E-07 2.69E-07 1.52E-07 1.01 E-07 7.36E-08 5.53E-08 4.28E-08 

NNE 5.55E-07 2.24E-07 1.30E-07 8.81 E-08 6.33E-08 4.71 E-08 3.65E-08 

NE 3.90E-07 1.58E-07 9.37E-08 6.24E-08 4.48E-08 3.32E-08 2.59E-08 

ENE 3.50E-07 1.43E-07 8.49E-08 5.71 E-08 4.08E-08 3.02E-08 2.33E-08 

E 4.63E-07 1.86E-07 1.1OE-07 7.39E-08 5.16E-08 3.82E-08 2.91E-08 

ESE 8.49E-07 3.27E-07 1.86E-07 1.21 E-07 8.62E-08 6.33E-08 4.88E-08 

SE 9.41E-07 3.56E-07 1.96E-07 1.29E-07 9.01E-08 6.69E-08 5.19E-08 

SSE 9.60E-07 3.67E-07 2.02E-07 1.32E-07 9.36E-08 6.99E-08 5.40E-08 

S 4.50E-07 1.79E-07 1.06E-07 7.18E-08 5.11E-08 3.80E-08 2.88E-08 

SSW 3.27E-07 1.30E-07 7.81E-08 5.13E-08 3.67E-08 2.75E-08 2.15E-08 

SW 4.13E-07 1.67E-07 9.51E-08 6.02E-08 4.24E-08 3.12E-08 2.46E-08 

WSW 2.82E-07 1 .14E-07 6.90E-08 4.53E-08 3.27E-08 2.46E-08 1.94E-08 

W 3.06E-07 1.25E-07 7.41E-08 5.02E-08 3.55E-08 2.68E-08 2.1OE-08 

WNW 4.25E-07 1.69E-07 9.89E-08 6.61 E-08 4.73E-08 3.52E-08 2.73E-08 

NW 5.40E-07 2.12E-07 1.21E-07 7.91E-08 5.61E-08 4.23E-08 3.28E-08 

NNW 6.42E-07 2.53E-07 1.42E-07 9.39E-08 6.65E-08 4.95E-08 3.87E-08 

Period of Record: 9-1 -76 to 8-31 -78 
* Measured relevant to the Offgas Stack.

I/plr

I



MONTICELLO NUCLEAR GENERATING PLANT ODCM-APP-A 

TITLE: APPENDIX A Revision 0 
Page 68 of 74 

Table 14 Reactor Building Vent Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (D/q), m-2 

Miles 

Sector* 0.8 0.9 1.0 1.1 1.2 1.3 1.4 

N 3.25E-08 2.57E-08 1.99E-08 1.61E-08 1.34E-08 1.13E-08 9.77E-09 

NNE 2.79E-08 2.22E-08 1.71 E-08 1.39E-08 1.1 6E-08 9.77E-09 8.45E-09 

NE 1.99E-08 1.56E-08 1.23E-08 1.OOE-08 8.52E-09 7.15E-09 6.20E-09 

ENE 1.80E-08 1.41E-08 1.12E-08 9.11E-09 7.57E-09 6.45E-09 5.55E09 

E 2.17E-08 1.70E-08 1.33E-08 1.07E-08 9.01 E-09 7.69E-09 6.56E-09 

ESE 3.78E-08 2.92E-08 2.35E-08 1.93E-08 1.59E-08 1.34E-08 1.16E-08 

SE 3.99E-08 3.1OE-08 2.48E-08 2.04E-08 1.67E-08 1.40E-08 1.20E-08 

SSE 4.16E-08 3.26E-08 2.57E-08 2.12E-08 1.76E-08 1.48E-08 1.27E-08 

S 2.26E-08 1.78E-08 1.41 E-08 1.16E-08 9.75E-09 8.85E-09 7.48E-09 

SSW 1.69E-08 1.34E-08 1.1 OE-08 9.02E-09 7.60E-09 6.52E-09 5.84E-09 

SW 1.89E-08 1.51 E-08 1.25E-08 1.01 E-08 8.52E-09 7.27E-09 6.61 E-09 

WSW 1.52E-08 1.20E-08 1.01 E-08 8.20E-09 6.85E-09 5.94E-09 5.35E-09 

W 1.62E-08 1.31E-08 1.04E-08 8.64E-09 7.29E-09 6.19E-09 5.49E-09 

WNW 2.16E-08 1.72E-08 1.36E-08 1 .12E-08 9.47E-09 7.95E-09 7.18E-09 

NW 2.49E-08 1.97E-08 1.55E-08 1.26E-08 1.07E-08 9.05E-09 7.82E-09 

NNW 3.OOE-08 2.36E-08 1.82E-08 1.49E-08 1.22E-08 1.05E-08 9.21 E-09 

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Offgas Stack.
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Table 14 Reactor Building Vent Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (D/q), m-2 

Miles 

Sector* 1.5 1.6 1.7 1.8 1.9 2.0 2.1 

N 8.90E-09 7.61 E-09 6.62E-09 5.81 E-09 5.23E-09 4.63E-09 4.13E-09 

NNE 7.75E-09 6.61 E-09 5.79E-09 5.1OE-09 4.56E-09 4.07E-09 3.71 E-09 

NE 5.46E-09 4.54E-09 4.02E-09 3.69E-09 3.30E-09 2.93E-09 2.48E-09 

ENE 4.71E-09 4.19E-09 3.73E-09 3.33E-09 2.98E-09 2.64E-09 2.40E-09 

E 5.63E-09 4.93E-09 4.49E-09 3.96E-09 3.53E-09 3.18E-09 2.88E-09 

ESE 1.01 E-08 8.60E-09 7.60E-09 7.07E-09 6.28E-09 5.64E-09 5.07E-09 

SE 1.03E-08 9.OOE-09 7.94E-09 7.17E-09 6.48E-09 5.74E-09 5.17E-09 

SSE 1.1OE-08 9.30E-09 8.32E-09 7.72E-09 6.89E-09 6.20E-09 5.56E-09 

S 6.89E-09 5.81E-09 5.11E-09 4.54E-09 4.06E-09 3.61E-09 3.30E-09 

SSW 5.34E-09 4.70E-09 4.14E-09 3.63E-09 3.26E-09 3.21E-09 2.88E-09 

SW 6.60E-09 5.31E-09 4.72E-09 4.14E-09 3.66E-09 3.56E-09 3.24E-09 

WSW 4.91 E-09 4.44E-09 3.92E-09 3.40E-09 3.03E-09 3.03E-09 2.76E-09 

W 5.07E-09 4.44E-09 3.82E-09 3.36E-09 3.07E-09 2.96E-09 2.71 E-09 

WNW 6.67E-09 5.78E-09 5.06E-09 4.43E-09 3.92E-09 3.71 E-09 3.34E-09 

NW 6.67E-09 5.73E-09 5.26E-09 4.65E-09 4.11E-09 3.68E-09 3.35E-09 

NNW 8.53E-09 7.30E-09 6.36E-09 5.58E-09 5.OOE-09 4.42E-09 4.03E-09 

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Offgas Stack.
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Table 14 Reactor Building Vent Dispersion Parameters for Short Term Elevated Releases 

<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (D/q), m-2 

Miles 

Sector* 2.2 2.3 2.4 2.5 2.6 2.7 2.8 

N 3.75E-09 3.42E-09 3.11E-09 2.88E-09 2.68E-09 2.53E-09 2.38E-09 

NNE 3.34E-09 3.06E-09 2.79E-09 2.55E-09 2.38E-09 2.20E-09 2.06E-09 

NE 2.43E-09 2.21 E-09 2.02E-09 1.89E-09 1.74E-09 1.61 E-09 1.51 E-09 

ENE 2.18E-09 2.03E-09 1.85E-09 1.70E-09 1.57E-09 1.46E-09 1.36E-09 

E 2.61 E-09 2.41 E-09 2.20E-09 2.02E-09 1.82E-09 1.71 E-09 1.61 E-09 

ESE 4.60E-09 4.21 E-09 3.84E-09 3.54E-09 3.28E-09 3.01 E-09 2.80E-09 

SE 4.71 E-09 4.43E-09 4.07E-09 3.79E-09 3.49E-09 3.24E-09 3.02E-09 

SSE 5.01 E-09 4.58E-09 4.21 E-09 3.86E-09 3.55E-09 3.28E-09 3.06E-09 

S 2.95E-09 2.70E-09 2.50E-09 2.32E-09 2.15E-09 2.OOE-09 1.86E-09 

SSW 2.60E-09 2.45E-09 2.28E-09 2.06E-09 1.90E-09 1.75E-09 1.64E-09 

SW 2.93E-09 2.72E-09 2.53E-09 2.29E-09 2.11E-09 1.96E-09 1.84E-09 

WSW 2.48E-09 2.31 E-09 2.16E-09 1.98E-09 1.81 E-09 1.68E-09 1.56E-09 

W 2.44E-09 2.29E-09 2.12E-09 1.93E-09 1.77E-09 1.66E-09 1.57E-09 

WNW 3.09E-09 2.85E-09 2.67E-09 2.43E-09 2.25E-09 2.11 E-09 1.98E-09 

NW 3.06E-09 2.76E-09 2.58E-09 2.41E-09 2.25E-09 2.1OE-09 1.98E-09 

NNW 3.64E-09 3.26E-09 3.04E-09 2.85E-09 2.62E-09 2.45E-09 2.29E-09 

Period of Record: 9-1 -76 to 8-31 -78 
* Measured relevant to the Offgas Stack.
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Table 14 Reactor Building Vent Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (D/q), m-2 

Miles 

Sector* 2.9 3.0 3.1 3.2 3.3 3.4 3.5 

N 2.23E-09 2.09E-09 1.96E-09 1.84E-09 1.74E-09 1.73E-09 1.63E-09 
NNE 1.94E-09 1.82E-09 1.71 E-09 1.61 E-09 1.51 E-09 1.42E-09 1.35E-09 
NE 1.42E-09 1.33E-09 1.25E-09 1.17E-09 1.1OE-09 1.03E-09 9.77E-10 

ENE 1.28E-09 1.20E-09 1.11E-09 1.05E-09 9.92E-10 9.42E-10 8.97E-10 
E 1.50E-09 1.43E-09 1.34E-09 1.26E-09 1.19E-09 1.11E-09 1.04E-10 

ESE 2.60E-09 2.42E-09 2.29E-09 2.15E-09 2.OOE-09 1.90E-09 1.79E-09 
SE 2.84E-09 2.67E-09 2.50E-09 2.32E-09 2.18E-09 2.05E-09 1.93E-09 

SSE 2.86E-09 2.69E-09 2.53E-09 2.34E-09 2.23E-09 2.1OE-09 1.98E-09 
S 1.74E-09 1.63E-09 1.64E-09 1.54E-09 1.48E-09 1.36E-09 1.29E-09 

SSW 1.53E-09 1.44E-09 1.36E-09 1.29E-09 1.22E-09 1.16E-09 1.1 OE-09 
SW 1.73E-09 1.61 E-09 1.52E-09 1.43E-09 1.36E-09 1.27E-09 1.21 E-09 

WSW 1.46E-09 1.37E-09 1.29E-09 1.22E-09 1.15E-09 1.10E-09 1.04E-09 
W 1.48E-09 1.40E-09 1.32E-09 1.24E-09 1.18E-09 1.1OE-09 1.05E-09 

WNW 1.84E-09 1.74E-09 1.61 E-09 1.52E-09 1.42E-09 1.52E-09 1.56E-09 
NW 1.83E-09 1.72E-09 1.67E-09 1.59E-09 1.53E-09 1.42E-09 1.36E-09 

NNW 2.13E-09 2.01E-09 1.90E-09 1.79E-09 1.67E-09 1.57E-09 1.49E-09 

Period of Record: 9-1-76 to 8-31-78 
Measured relevant to the Offgas Stack.
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Table 14 Reactor Building Vent Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (D/q), m-2 

Miles 

Sector* 3.6 3.7 3.8 3.9 4.0 4.1 4.2 

N 1.55E-09 1.47E-09 1.40E-09 1.34E-09 1.29E-09 1.24E-09 1.20E-09 

NNE 1.27E-09 1.21 E-09 1 .16E-09 1.09E-09 1.04E-09 1.03E-09 9.85E-10 

NE 9.27E-10 8.82E-10 8.44E-10 8.04E-10 7.68E-10 7.48E-10 7.05E-10 
ENE 8.50E-10 8.08E-10 7.71E-10 7.38E-10 7.01E-10 6.78E-10 6.48E-10 

E 9.92E-10 9.39E-10 8.94E-10 8.83E-10 8.48E-10 8.09E-10 7.71E-10 

ESE 1.71 E-09 1.61 E-09 1.53E-09 1.48E-09 1.42E-09 1.35E-09 1.29E-09 

SE 1.83E-09 1.73E-09 1.64E-09 1.57E-09 1.50E-09 1.46E-09 1.44E-09 
SSE 1.86E-09 1.76E-09 1.69E-09 1.65E-09 1.56E-09 1.49E-09 1.42E-09 

S 1.20E-09 1.1 6E-09 1.11 E-09 1.07E-09 1.03E-09 9.96E-1 0 9.67E-1 0 

SSW 1.04E-09 9.85E-10 9.51E-10 9.16E-10 8.78E-10 8.46E-10 8.15E-10 
SW 1.14E-09 1.08E-09 1.02E-09 9.62E-10 1.01E-09 9.88E-10 9.93E-10 

WSW 9.89E-10 9.58E-10 9.19E-10 8.74E-10 8.35E-10 8.03E-10 7.53E-10 
W 1.01E-09 9.61E-10 9.21E-10 8.85E-10 8.52E-10 8.21E-10 7.93E-10 

WNW 1.49E-09 1.42E-09 1.34E-09 1.29E-09 1.23E-09 1 .18E-09 1 .14E-09 

NW 1.28E-09 1.23E-09 1.1 9E-09 1.1 4E-09 1.1 OE-09 1.06E-09 1.03E-09 
NNW 1.41 E-09 1.34E-09 1.29E-09 1.22E-09 1 .19E-09 1.14E-09 1.10E-09 

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Offgas Stack.
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Table 14 Reactor Building Vent Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (D/q), m-2 

Miles 

Sector* 4.3 4.4 4.5 4.6 4.7 4.8 4.9 

N 1.1 3E-09 1.09E-09 1.05E-09 1.02E-09 9.85E-1 0 9.67E-1 0 9.40E-1 0 
NNE 9.68E-10 9.29E-10 8.71E-10 8.40E-10 8.07E-10 7.79E-10 7.49E-10 

NE 6.98E-10 6.63E-10 6.16E-10 6.06E-10 5.87E-10 5.62E-10 5.45E-10 

ENE 6.19E-10 5.96E-10 5.55E-10 5.37E-10 5.17E-10 5.06E-10 4.86E-10 

E 7.43E-10 7.1OE-10 6.81E-10 6.53E-10 6.25E-10 6.01E-10 5.72E-10 

ESE 1.24E-09 1.1 8E-09 1.1 3E-09 1.08E-09 1.04E-09 9.99E-1 0 9.57E-1 0 

SE 1.38E-09 1.31E-09 1.26E-09 1.21E-09 1.16E-09 1.12E-09 1.07E-09 

SSE 1.36E-09 1.30E-09 1.25E-09 1 .18E-09 1.14E-09 1.09E-09 1.05E-09 

S 9.28E-10 8.94E-10 8.64E-10 8.38E-10 8.12E-10 7.83E-10 7.60E-10 

SSW 7.88E-10 7.61E-10 7.38E-10 7.17E-10 6.89E-10 6.70E-10 6.49E-10 

SW 1.09E-09 1.06E-09 1.11E-09 1.07E-09 1.02E-09 9.83E-10 9.46E-10 

WSW 7.39E-10 7.09E-10 7.33E-10 7.08E-10 6.86E-10 6.70E-10 6.50E-10 

W 7.67E-10 7.44E-10 7.22E-10 7.02E-10 6.79E-10 6.61E-10 6.36E-10 

WNW 1.1OE-09 1.06E-09 1.02E-09 9.86E-10 9.55E-10 9.22E-10 8.94E-10 

NW 9.96E-10 9.60E-10 9.27E-10 9.OOE-10 8.73E-10 8.48E-10 8.24E-10 

NNW 1.07E-09 1.02E-09 1.01E-09 9.77E-10 9.43E-10 9.13E-10 8.84E-10 

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Offgas Stack.
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Table 14 Reactor Building Vent Dispersion Parameters for Short Term Elevated Releases 
<500 Hrs/Yr or <150 Hrs/Qtr (cont'd) 

For Standard Distances (As Measured from the Offgas Stack) (D/q), m-2 

Miles

Sector*

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

SW 

WSW 

W 

WNW 

NW 

NNW

5.0

9.09E-1 0 
7.21 E-1 0 

5.24E-1 0 

4.68E-10 

5.58E-1 0 

9.19E-10 

1.04E-09 

1.01 E-09 

1.29E-09 

6.32E-1 0 
9.1OE-10 

6.32E-1 0 

6.21 E-1 0 

8.70E-1 0 
7.93E-1 0 

8.42E-1 0

Period of Record: 9-1-76 to 8-31-78 
* Measured relevant to the Offgas Stack.
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Table 1 Monticello Nuclear Generating Plant Site Meteorology - Stability Class A, 
Elevation 10 Meters 

Frequency Distribution Tables, Hours at each Wind Speed and Direction 

Period of record: 9-1 -76 through 8-31 -78 

Wind Speed (mph) at 10 Meter Level

Direction 1 to 3 4 to 7 8 to 12 13 to 18 19 to 24 Above 24

N 
NNE 
NE 
NNE 
E 
ESE 
SE 
SSE 
S 

SSW 

WSW 

W 
WNW 
NW 
NNW 
VAR

18 
20 
13 
14 
28 
33 
26 
46 
36 
63 
35 
25 
29 
34 
29 
29 

0

63 
30 
21 
16 
40 
50 
50 
96 
68 
94 
64 
74 
47 
73 
58 

109 
0

Total Hours This Class: 

Hours of Calm This Class: 

Percent of All Data This Class:

30 
14 
26 

4 
12 
5 

35 
122 
117 
58 
32 
26 
18 
79 
61 
67 

0

7 
2 
2 
0 
0 
6 

12 
11 
42 
20 

5 
0 
1 

14 
3 

13 
0

0 
0 
2 
0 
0 
0 
3 
0 
3 
4 
3 
0 
0 
0 
0 
0 
0

Total 

122 
68 
65 
35 
80 
97 

128 
283 
275 
244 
143 
128 

95 
204 
154 
224 

0

2350 
5 
14.27
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Table 2 Monticello Nuclear Generating Plant Site Meteorology - Stability Class B, 

Elevation 10 Meters 

Frequency Distribution Tables, Hours at each Wind Speed and Direction 

Period of record: 9-1-76 through 8-31-78 

Wind Speed (mph) at 10 Meter Level

Direction 1 to 3 4 to 7 8 to 12 13 to 18 19 to 24 Above 24

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW 
VAR

2 
4 
0 
1 
0 
1 
0 
2 
2 
1 

0 
1 
0 
0 
1 
1 
0

14 
10 
6 

11 
13 
15 
9 

12 
13 
22 
11 
12 
12 
11 
8 
8 
0

19 
8 
3 
7 
4 

10 
9 
9 

21 
19 
10 
11 
19 
20 
22 
40 

0

Total Hours This Class: 
Hours of Calm This Class: 
Percent of All Data This Class:

4 
5 
2 
2 
0 
3 
9 
9 
7 
4 

3 
3 
8 

21 
13 
26 

0

0 
0 
0 
0 
0 
3 
0 
0 
1 
0 
0 
0 
2 
5 
3 
4 
0

Total 

40 
27 
11 
21 
17 
32 
27 
32 
44 
46 
24 
27 
42 
58 
47 
80 

0

575 
0 
3.49
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Table 3 Monticello Nuclear Generating Plant Site Meteorology - Stability Class C, 

Elevation 10 Meters 

Frequency Distribution Tables, Hours at each Wind Speed and Direction 

Period of record: 9-1 -76 through 8-31 -78 

Wind Speed (mph) at 10 Meter Level

Direction 1 to 3 4 to 7 8 to 12 13 to 18 19 to 24 Above 24

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW 
VAR

0 
3 
2 
1 
0 
2 
0 
0 
6 
3 
3 
2 
4 
4 
3 
2 
0

12 
13 
10 
19 
8 

14 
12 
10 
12 
16 
11 
5 

22 
23 
17 
22 

0

16 
13 
11 
4 

10 
12 
16 
21 
28 
12 
14 
11 
19 
38 
18 
40 

0

Total Hours This Class: 
Hours of Calm This Class: 
Percent of All Data This Class:

8 
4 
5 
2 
2 
5 
9 
8 

18 
3 
3 
2 
5 

19 
30 
27 

0

0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
1 

0

I

Total 

36 
34 
30 
26 
20 
35 
37 
39 
67 
37 
32 
20 
51 
87 
72 
97 

0

720 
0 
4.37
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Table 4 Monticello Nuclear Generating Plant Site Meteorology - Stability Class D, 
Elevation 10 Meters 

Frequency Distribution Tables, Hours at each Wind Speed and Direction 

Period of record: 9-1 -76 through 8-31 -78

Wind Speed (mph) at 10 Meter Level

Direction 1 to 3 4 to 7 8 to 12 13 to 18 19 to 24 Above 24 Total

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
sSw SW 

WSW 
W 
WNW 
NW 
NNW 
VAR

9 
32 
37 
43 
29 
28 
16 
13 
19 
16 
19 
14 
16 
13 
17 
19 
0

107 
132 
129 
153 
125 
107 
103 

97 
84 
73 
58 
69 
79 

112 
82 

104 
0

135 

87 
116 
66 
64 

148 
153 
103 

96 
70 
52 
63 
98 

262 
255 
247 

0

39 
18 
50 
30 
27 
60 
36 
35 
33 
19 
10 
14 
33 

159 
232 
246 

0

1 
1 
3 
1 

0 
4 
2 
2 
1 
6 
4 
2 
3 

25 
61 
49 

0

0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
5 
2 
3 
1 
0

291 
270 
335 
293 
245 
347 
310 
250 
233 
185 
143 
163 
234 

573 
650 
666 

0

Total Hours This Class: 5198 
Hours of Calm This Class: 10 
Percent of All Data This Class: 31.56
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Table 5 Monticello Nuclear Generating Plant Site Meteorology - Stability Class E, 
Elevation 10 Meters 

Frequency Distribution Tables, Hours at each Wind Speed and Direction 

Period of record: 9-1-76 through 8-31-78 

Wind Speed (mph) at 10 Meter Level

Direction 1 to 3 4 to 7 8 to 12 13 to 18 19 to 24 Above 24

20 
43 
35 
50 
36 
26 
19 
20 
22 
22 
23 
37 
30 
24 
20 
25 

0

98 
81 
94 

122 

109 
117 
111 
95 
84 
72 
84 
86 

156 
195 
133 
145 

0

57 
35 
41 
29 
40 
46 

136 
116 
144 

99 
57 
44 

123 
233 
247 
217 

0

Total Hours This Class: 
Hours of Calm This Class: 

Percent of All Data This Class:

6 
2 
6 

10 
2 
6 

18 
33 
43 
25 
10 
4 

12 
41 
84 
38 

0

Total 

181 
161 
178 
211 

187 
195 
286 
265 
294 
227 
176 
171 
325 
495 
484 
426 

0

4269 
7 
25.92

:1

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW 
VAR

1/plr
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Table 6 Monticello Nuclear Generating Plant Site Meteorology - Stability Class F, 
Elevation 10 Meters 

Frequency Distribution Tables, Hours at each Wind Speed and Direction 

Period of record: 9-1-76 through 8-31-78

Wind Speed (mph) at 10 Meter Level

Direction 1 to 3 4 to 7 8 to 12 13 to 18 19 to 24 Above 24

N 
NNE 
NE 
ENE 
E 
ESE 
SE 

SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW 
VAR

30 
37 
29 
32 
32 
25 
22 
16 
24 
27 
27 
52 
51 
28 
36 
30 

0

62 
54 
29 
28 
59 
97 
83 

122 
93 
67 
52 
68 
91 

68 
67 

119 

0

3 
0 
0 
0 
5 

11 
19 
12 
31 
14 

7 
8 

14 

9 
12 
29 

0

0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0

Total 

95 
91 
58 
60 
96 

133 
124 
150 
151 
108 

86 
128 
156 
105 
115 
178 

0

Total Hours This Class: 1847 
Hours of Calm This Class: 13 
Percent of All Data This Class: 11.21
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Table 7 Monticello Nuclear Generating Plant Site Meteorology - Stability Class G, 
Elevation 10 Meters 

Frequency Distribution Tables, Hours at each Wind Speed and Direction 

Period of record: 9-1-76 through 8-31-78

Wind Speed (mph) at 10 Meter Level

Direction 1 to 3 4 to 7 8 to 12 13 to 18 19 to 24 Above 24

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 

WSW 

W 

WNW 
NW 
NNW 
VAR

45 
40 
33 
31 

46 
47 
52 
67 
64 
61 
43 
77 
53 
37 
49 
47 

0

31 
16 
12 
5 

18 
54 
34 

111 
109 
65 
32 
37 
31 
13 
15 
48 
0

0 
0 
0 
0 

0 
2 
1 
3 

23 
10 

1 
0 
0 
2 
3 
2 

0

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

Total 

76 
56 
45 
36 
64 

103 
88 

187 
198 
138 

76 
114 

84 
52 
71 
97 

0

Total Hours This Class: 1512 
Hours of Calm This Class: 27 
Percent of All Data This Class: 9.18
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Table 8 Monticello Nuclear Generating Plant Site Meteorology - All Classes Combined 

Elevation 10 Meters 

Frequency Distribution Tables, Hours at each Wind Speed and Direction 

Period of record: 9-1 -76 through 8-31 -78 

Wind Speed (mph) at 10 Meter Level

Direction 1 to 3 4 to 7 8 to 12 13 to 18 19 to 24 Above 24

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 

SSW 

WSW 

W 
WNW 
NW 
NNW 
VAR

110 
161 
137 
159 
143 
132 
111 
126 
146 
135 
119 
186 
154 
110 
129 
130 

0

342 
326 

293 
352 
360 
437 
378 
493 
431 
378 
283 
302 
420 
456 
351 
475 

0

293 
173 
192 
122 
163 
279 
384 
360 
411 
318 
205 
211 
320 
637 
615 
684 

0

87 
43 
89 
48 
43 
79 

108 
213 
223 
111 
58 
49 
76 

319 
424 
404 

0

8 
4 
9 
1 
0 

15 
16 
14 
48 
37 
12 

2 
11 
49 
71 
72 

0

Total 

841 
707 
722 
682 
709 
942 

1000 
1206 
1262 
985 
680 
751 
987 

1574 
1593 
1768 

0

I/pIr
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Table 8 Monticello Nuclear Generating Plant Site Meteorology - All Classes Combined 
Elevation 10 Meters (cont'd) 

Frequency Distribution Tables, Hours at each Wind Speed and Direction 

Period of record: 9-1-76 through 8-31-78

Data Recovery for the Period

Total Hours: 
Hours of Calm: 
Hours of Bad Data: 
Percent Data Recovery:

17520 

62 
1049 
94.01

Percent Acceptable Observations in each Stability Class

Class A 
Class B 
Class C 
Class D 
Class E 
Class F 
Class G

14.27 
3.49 
4.37 

31.56 
25.92 
11.21 

9.18

Average Wind Speed for each Wind Category

1 to 3 MPH 
4 to 7 MPH 
8 to 12 MPH 
13to 18 MPH 
19 to 24 MPH 
Above 24 MPH

2.5 
5.5 
9.7 

14.7 
20.6 
27.2
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Table 9 Monticello Nuclear Generating Plant Site Meteorology - Stability Class A, 
Elevation 100 Meters 

Frequency Distribution Tables, Hours at each Wind Speed and Direction 

Period of record: 9-1-76 through 8-31-78

Wind Speed (mph) at 100 Meter Level

Direction 1 to 3 4 to 7 8 to 12 13 to 18 19 to 24 Above 24

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
sSW 

SW 
WSW 
W 
WNW 
NW 
NNW 
VAR

2 
1 
1 

0 
4 
4 
4 
5 
3 
10 
4 
3 
0 
2 
3 
1 

0

Total Hours This Class: 
Hours of Calm This Class: 
Percent of All Data This Class:

10 
1 
0 
0 
0 
0 
8 

42 
28 
37 
19 
16 
7 
4 
6 

14 

0

1 
0 
0 
1 
0 
0 
0 

36 
35 
53 
6 

10 
2 
1 
6 
4 
0

0 
0 
0 
0 
0 
0 
6 

15 
12 
39 

5 
1 
0 
2 
3 
0 
0

Total 

14 
3 
1 
1 
5 
4 

18 
99 
79 

140 
36 
30 

9 
9 

18 
19 
0

489 
4 
2.95
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Table 10 Monticello Nuclear Generating Plant Site Meteorology - Stability Class B, 
Elevation 100 Meters 

Frequency Distribution Tables, Hours at each Wind Speed and Direction 

Period of record: 9-1-76 through 8-31-78 

Wind Speed (mph) at 100 Meter Level 

Direction 1 to 3 4 to 7 8 to 12 13 to 18 19 to 24 Above 24 Total 

N 0 3 13 18 3 0 37 
NNE 0 6 3 9 2 2 22 
NE 0 1 7 6 0 0 14 
ENE 0 2 3 7 2 0 14 
E 0 2 15 1 0 0 18 
ESE 0 5 17 3 0 2 27 
SE 1 7 15 9 2 2 36 
SSE 1 9 28 12 8 2 60 
S 0 5 23 18 3 0 49 
SSW 0 8 23 17 5 2 60 
SW 0 7 18 8 5 1 39 
WSW 0 7 8 14 2 1 32 
W 0 4 8 18 5 0 35 
WNW 0 4 12 17 7 6 46 
NW 1 5 14 23 12 5 60 
NNW 0 1 8 25 11 2 47 
VAR 0 0 0 0 0 0 0 

Total Hours This Class: 602 
Hours of Calm This Class: 6 
Percent of All Data This Class: 3.64
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Table 11 Monticello Nuclear Generating Plant Site Meteorology - Stability Class C, 
Elevation 100 Meters 

Frequency Distribution Tables, Hours at each Wind Speed and Direction 

Period of record: 9-1-76 through 8-31-78 

Wind Speed (mph) at 100 Meter Level

Direction 1 to 3 4 to 7 8 to 12 13 to 18 19 to 24 Above 24

N 
NNE 
NE 

ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW 
VAR

3 
2 
1 
0 
0 
0 
2 
0 
0 
0 
0 
3 
3 
3 
2 
2 
0

9 
12 
7 
5 

13 
13 
17 
26 
15 
28 
20 
17 
10 
10 
8 
3 
0

26 
14 
9 

12 
19 
25 
12 
38 
23 
33 
24 
27 
20 
16 
22 
16 
0

25 
14 
8 
6 
1 

11 

8 
19 
13 
23 
17 
14 
14 
27 
38 
42 

0

13 
8 
2 
1 
2 
1 
4 

10 
7 

11 
4 
3 
8 

18 
26 
19 

0

2 
2 
0 

0 
0 
1 
0 
2 
4 
2 

0 
1 
3 
9 

10 
8 
0

Total 

78 
52 
27 
24 
35 
51 
43 
95 
62 
97 
65 
65 
58 
83 

106 
90 

0

Total Hours This Class: 1041 
Hours of Calm This Class: 10 

Percent of All Data This Class: 4.29

I/plr
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Table 12 Monticello Nuclear Generating Plant Site Meteorology - Stability Class D, 

Elevation 100 Meters 

Frequency Distribution Tables, Hours at each Wind Speed and Direction 

Period of record: 9-1 -76 through 8-31 -78 

Wind Speed (mph) at 100 Meter Level 

Direction 1 to 3 4 to 7 8 to 12 13 to 18 19 to 24 Above 24 Total 

N 11 51 95 181 130 82 
NNE 11 41 106 120 50 12 340 
NE 15 53 105 93 25 8 299 
ENE 14 41 131 83 59 12 340 
E 18 61 103 62 38 6 288 
ESE 17 55 101 85 47 31 336 
SE 13 57 108 152 68 23 421 
SSE 9 63 119 148 71 17 427 
S 16 61 95 122 61 8 363 
SSW 14 61 85 120 46 34 360 
SW 14 54 80 74 32 11 265 
WSW 13 52 69 44 21 11 210 
W 8 45 89 59 29 17 247 
WNW 14 51 141 165 77 62 510 
NW 7 50 170 366 312 143 1048 
NNW 12 52 176 312 350 229 1131 
VAR 0 0 0 0 0 0 0 

Total Hours This Class: 7264 
Hours of Calm This Class: 129 
Percent of All Data This Class: 43.87
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Table 13 Monticello Nuclear Generating Plant Site Meteorology - Stability Class E, 

Elevation 100 Meters 

Frequency Distribution Tables, Hours at each Wind Speed and Direction 

Period of record: 9-1 -76 through 8-31 -78 

Wind Speed (mph) at 100 Meter Level 

Direction 1 to 3 4 to 7 8 to 12 13 to 18 19 to 24 Above 24 Total 

N 4 17 59 99 82 11 272 

NNE 7 18 37 68 32 3 165 

NE 4 16 47 58 20 2 147 

ENE 4 33 68 93 27 9 234 

E 4 27 64 75 15 2 187 

ESE 5 20 46 74 37 11 193 

SE 10 23 63 97 58 3 254 

SSE 5 22 58 94 105 16 300 

S 5 13 57 140 97 20 332 

SSW 2 25 49 115 125 22 338 

SW 7 24 67 102 84 18 302 

WSW 3 19 42 73 37 8 182 

W 5 20 47 55 35 2 164 

WNW 4 18 63 136 93 13 327 

NW 6 15 71 172 141 12 417 

NNW 3 27 86 244 198 17 575 

VAR 0 0 0 0 0 0 0 

Total Hours This Class: 4433 

Hours of Calm This Class: 44 

Percent of All Data This Class: 26.77

I/pIr
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Table 14 Monticello Nuclear Generating Plant Site Meteorology - Stability Class F, 

Elevation 100 Meters 

Frequency Distribution Tables, Hours at each Wind Speed and Direction 

Period of record: 9-1 -76 through 8-31 -78 

Wind Speed (mph) at 100 Meter Level

Direction 1 to 3 4 to 7 8 to 12 13 to 18 19 to 24 Above 24

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW 
VAR

12 
4 
7 
7 
10 
16 
7 

8 
12 
11 
14 
6 
14 

10 
12 
14 
0

28 
15 
23 
19 
26 
28 
28 
25 
30 
28 
19 
22 
22 
44 
37 
38 
0

Total Hours This Class: 
Hours of Calm This Class: 
Percent of All Data This Class:

45 
39 
49 
40 
15 
31 
46 
62 
60 
58 
75 
28 
27 

49 
87 
51 
0

28 
16 
17 
6 
3 
14 
19 
40 
36 
57 
33 
29 
16 
27 
29 
21 

0

Total 

116 
77 

101 
76 
58 
99 

107 
138 
140 
159 
146 
90 
80 

135 
169 
129 
0

1826 
6 
11.03
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Table 15 Monticello Nuclear Generating Plant Site Meteorology- Stability Class G,

Table 15 Monticello Nuclear Generating Plant Site Meteorology - Stability Class G, 
Elevation 100 Meters 

Frequency Distribution Tables, Hours at each Wind Speed and Direction 

Period of record: 9-1 -76 through 8-31 -78 

Wind Speed (mph) at 100 Meter Level 

Direction 1 to 3 4 to 7 8 to 12 13 to 18 19 to 24 Above 24 Total 

N 6 8 16 9 0 0 39 
NNE 3 12 15 8 1 0 39 
NE 4 6 11 16 4 0 41 
ENE 6 11 15 11 3 1 47 
E 8 7 11 11 1 0 38 
ESE 1 12 9 16 2 0 40 
SE 5 9 10 5 9 1 39 
SSE 6 6 12 8 11 1 44 
S 2 6 13 30 12 1 64 
SSW 1 14 26 55 21 0 117 
SW 1 9 21 26 25 3 85 
WSW 5 16 29 16 14 0 80 
W 3 14 8 16 18 2 61 
WNW 5 15 23 21 9 0 73 
NW 2 7 14 17 1 0 41 
NNW 8 13 21 7 5 0 54 
VAR 0 0 0 0 0 0 0 

Total Hours This Class: 904 
Hours of Calm This Class: 2 
Percent of All Data This Class: 5.46

I/plr
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Table 16 Monticello Nuclear Generating Plant Site Meteorology - All Classes Combined 
Elevation 100 Meters 

Frequency Distribution Tables, Hours at each Wind Speed and Direction 

Period of record: 9-1-76 through 8-31-78 

Wind Speed (mph) at 100 Meter Level

Direction 1 to 3 4 to 7 8 to 12 13 to 18 19 to 24 Above 24

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
ssw 
SW 
WSW 
W 
WNW 

NW 
NNW 
VAR

27 
25 
28 
25 
34 
31 
33 
23 
24 
18 
25 
29 
20 
30 
22 
29 

0

101 
94 
90 
99 

121 
121 
120 
135 
113 
148 
128 
117 
107 
108 

97 
110 

0

239 
191 
203 
248 
242 
230 
240 
285 
244 
259 
233 
200 
194 
301 
331 
346 

0

387 
259 
230 
240 
165 
220 
325 

385 
411 
425 
321 
205 
196 
419 
709 
695 

0

257 
109 
68 
99 
59 

101 
160 
281 
251 
318 
191 
116 
113 
232 
527 
608 

0

95 
20 
11 
25 
8 

47 
40 
54 
46 

103 
40 
22 
24 
93 

173 
257 

0

Total 

1106 
698 
630 
736 
629 
750 
918 

1163 
1089 
1271 
938 
689 
654 

1183 
1859 
2045 

0

I/plr
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Table 16 Monticello Nuclear Generating Plant Site Meteorology - All Classes Combined 

Elevation 100 Meters (cont'd) 

Frequency Distribution Tables, Hours at each Wind Speed and Direction 

Period of record: 9-1-76 through 8-31-78 

Data Recovery for the Period

Total Hours: 
Hours of Calm: 
Hours of Bad Data: 
Percent Data Recovery:

I

17520 
201 
961 

94.51

Percent Acceptable Observations in each Stability Class

Class A 
Class B 
Class C 
Class D 
Class E 
Class F 
Class G

2.95 
3.64 
6.29 

43.87 
26.77 
11.03 
5.46

Average Wind Speed for each Wind Category

1 to 3 MPH 
4 to 7 MPH 
8 to 12 MPH 
13to 18 MPH 
19 to 24 MPH 
Above 24 MPH

2.5 
5.8 

10.1 
15.4 
20.9 
28.1

I/pir
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1.0 RECORD OF REVISION

Revision No. Date Reason for Revision

October - 2000 Moved previous ODCM-10.01 tables of 
parameters to this document.

0
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Table 1 Parameters for Cow and Goat Milk Pathways

Parameter

QF (kg/day) 

tf (seconds) 

r 

(DFLi)a (mrem/pCi) 

Fm (pCi/day per pCi/liter) 

tb (seconds) 

Ys(kg/m 2) 

Yp (kg/m 2) 

th (seconds) 

Uap (liters/yr) 

tep (seconds) 

tes (seconds) 

Biv (pCi/kg (wet weight) 
per pCi/kg (dry soil)) 

P (kg dry soil/m 2)

Value

50 (cow)
50 (cow) 
6 (goat) 

1.73 X 105 (2 days) 

1.0 (radioiodines) 
0.2 (particulates) 

Each radionuclide 

Each stable element 

4.73 X 108 (15 yr) 

2.0 

.75 

7.78 X 106 (90 days) 

330 infant 
330 child 
400 teen 
310 adult 

2.59 X 106 (pasture) 

5.18 X 106 (stored feed) 

Each stable element 

240

I/plr

1
Reference in 
Reg. Guide 1.109 
Rev. 1 

Table E-3 
Table E-3 

Table E-1 5 

Table E-15 
Table E-15 

Table E-1 1 to E-1 4 

Table E-1 (cow) 
Table E-2 (goat) 

Table E-15 

Table E-15 

Table E-15 

Table E-15 

Table E-5 
Table E-5 
Table E-5 
Table E-5 

Table E-15 

Table E-15 

Table E-1 

Table E-1 5
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Table 2 Parameters for the Cow Meat Pathway

Parameter Value

r 

Ff (pCi/kg per pCi/day) 

Uap (kg/yr) 

(DFLi)a (mrem/pCi) 

Yp (kg/m 2) 

Ys(kg/m2) 

tb (seconds) 

ts (seconds) 

th (seconds) 

tep (seconds) 

tes (seconds) 

QF (kg/day) 

Biv (pCi/kg (wet weight) 
per pCi/kg (dry soil)) 

P (kg dry soil/m2 )

1.0 (radioiodines)
1.0 (radioiodines) 
0.2 (particulates) 

Each stable element 

0 infant 
41 child 
65 teen 
110 adult 

Each radionuclide 

0.7 

2.0 

4.73 X 108 (15 yr) 

1.73 X 106 (20 days) 

7.78 X 106 (90 days) 

2.59 X 106 (pasture) 

5.18 X 106 (stored feed) 

50 

Each stable element 

240

Reference in 
Reg. Guide 1.109 
Rev. 1 

Table E-15 
Table E-15 

Table E-1 

Table E-5 
Table E-5 
Table E-5 
Table E-5 

Table E-11 to E-14 

Table E-15 

Table E-15 

Table E-15 

Table E-1 5 

Table E-15 

Table E-15 

Table E-1 5 

Table E-3 

Table E-1 

Table E-15

I/pIr
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Table 3 Parameters for the Vegetable Pathway

Parameter

r (dimensionless) 

(DFLi)a (mrem/Ci) 

ULa (kg/yr) 

USa (kg/yr) 

tL (seconds) 

th (seconds) 

Yv (kg/m2) 

t (seconds) 

tb (seconds) 

P (kg/(dry soil)/m2) 

Biv (pCi/kg(wet weight) 
per pCi/kg (dry soil))

Value

1.0 (radioiodines)
1.0 (radioiodines) 
0.2 (particulates) 

Each radionuclide 

0 Infant 
26 Child 
42 Teen 
64 Adult 

0 Infant 
520 Child 
630 Teen 
520 Adult 

8.6 X 104 (1 day) 

5.18 X 106 (60 days) 

2.0 

5.18 X 106 (60 days) 

4.73 X 108 (15 yr) 

240 

Each stable element

Reference in 
Reg. Guide 1.109 
Rev. 1 

Table E-1 

Table E-1 

Tables E-11 to E-14 

Table E-5 
Table E-5 
Table E-5 
Table E-5 

Table E-5 
Table E-5 
Table E-5 
Table E-5 

Table E-15 

Table E-15 

Table E-15 

Table E-1 5 

Table E-1 5 

Table E-1 5 

Table E-1
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