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In accordance with 10 CFR 50.54, "Conditions of licenses," paragraph (q) and 10 CFR 50 
Appendix E.IV, "Content of Emergency Plans," Exelon Generation Company, LLC (EGC) is 
requesting NRC review and approval of revisions to the Emergency Action Levels (EALs) for 
Zion Nuclear Power Station (ZNPS), Units 1 and 2. Currently, the ZNPS EAL scheme is based 
on a hybrid mix of NUREG-0654, "Criteria for Preparation and Evaluation of Radiological 
Emergency Response Plans," and NUMARC/NESP-007, "Methodology for Development of 
Emergency Action Levels," schemes. Under the proposed change, the ZNPS EALs will be 
revised to implement the Nuclear Energy Institute (NEI) 99-01, "Methodology for Development 
of Emergency Action Levels," Revision 4, EAL scheme . The NRC endorsed the NEI scheme in 
Regulatory Guide 1 .101, "Emergency Planning and Preparedness for Nuclear Power Reactors," 
Revision 4. Conversion to NEI 99-01, Revision 4 is an industry and NRC initiative that will 
incorporate Recognition Category D, which provides initiating conditions (ICs) and EALs for 
permanently defueled stations . 

NRC Regulatory Issue Summary (RIS) 2003-18, "Use of NEI 99-01, 'Methodology for 
Development of Emergency Action Levels,' Revision 4, dated January 2003," provides 
recommendations to assist licensees in determining whether to seek prior NRC approval of 
deviations from the new guidance . RIS 2003-18 states that licensees with hybrid EAL schemes 
should submit changes for prior approval . Accordingly, EGC has determined that NRC approval 
is required, and as such, approval of all new EALs is requested. These proposed EALs have 
also been provided to the applicable State government officials . 



May 25, 2007 
U . S. Nuclear Regulatory Commission 
Page 2 

There are no regulatory commitments contained in this letter . If you have any questions 
concerning this letter, please contact Mr. Kenneth M . Nicely at (630) 657-2803 . 

Respectfully, 

David Gullott 
Manager - Licensing 

Attachments: 
1 . Evaluation of Revision 
2. 

	

Description of Changes and Technical Justification 
3. 

	

Markup of NEI 99-01 Revision 4 Emergency Action Levels 
4. 

	

Emergency Action Level Comparison Matrix 
5. 

	

Supporting Technical Information 
6. 

	

New Emergency Action Levels 



1 .0 INTRODUCTION 

ATTACHMENT 1 
Evaluation of Revision 

Exelon Generation Company, LLC (EGC) is proposing to revise the Emergency Preparedness 
Emergency Action Levels (EALs) for Zion Nuclear Power Station (ZNPS), Units 1 and 2. 
Currently, the ZNPS EAL scheme is based on a hybrid mix of NUREG-0654, "Criteria for 
Preparation and Evaluation of Radiological Emergency Response Plans," and 
NUMARC/NESP-007, "Methodology for Development of Emergency Action Levels," schemes. 
Under the proposed change, the Zion EALs will be revised to implement the Nuclear Energy 
Institute (NEI) 99-01, "Methodology for Development of Emergency Action Levels," Revision 4, 
Recognition Category D, EAL scheme, which was endorsed by the NRC in Regulatory Guide 
1 .101, "Emergency Planning and Preparedness for Nuclear Power Reactors," Revision 4. 

Changes to the Defueled Station Emergency Plan (DSEP) and procedures resulting from 
implementation of the revised EALs will be performed in accordance with the requirements of 
10 CFR 50.54, "Conditions of licenses," paragraph (q), subsequent to NRC approval of the 
revised EALs . 

NRC Regulatory Issue Summary (RIS) 2003-18, Supplements 1 and 2, provide guidance on 
information to be included for EAL revision submittals to the NRC. Accordingly, the following 
information is contained in this submittal: 

" 

	

Current EAL scheme in use: Hybrid mix of NUREG-0654 and NUMARC/NESP-007 
EALs . 

" 

	

Proposed EAL scheme on which the EAL change is based : NEI 99-01, Revision 4, 
Recognition Category D, EAL scheme. 

" 

	

Description of Operational Modes: Supporting information is provided in Attachment 2. 

" 

	

Description of Difference/Deviation : Supporting information is provided in Attachment 2. 

" 

	

Detailed Justification for each Difference/Deviation : Supporting information is provided 
in Attachment 2. 

" 

	

Supporting information (e.g ., simplified plant system drawings, Technical Specification 
references, simplified electrical power drawings, calculations, etc.) : Supporting 
information is provided in Attachment 5. 

" 

	

Markups of proposed changes from NEI 99-01 are provided in Attachment 3, and a 
comparison matrix is shown in Attachment 4. The revised EALs are provided in 
Attachment 6. 

" 

	

Cross-references comparing the scheme basis (NUMARC, NEI) to the proposed EAL 
changes (NEI 99-01 Scheme EAL # compared to ZNPS EAL number) are contained as 
part of Attachment 2. 

" 

	

Copies of other corresponding initiating conditions (ICs) in the applicable IC logic 
grouping : Corresponding ICs are provided in Attachment 3. 

" 

	

State/Local Government Official Agreement Documentation : The revised EALs have 
been provided to the State government for review . 



2.0 BACKGROUND 

ATTACHMENT 1 
Evaluation of Revision 

The ZNPS EAL scheme currently in place is based on a hybrid mix of NUREG-0654 and 
NUMARC/NESP-007 schemes . NEI 99-01, Revision 4, represents the most recently accepted 
methodology endorsed by the NRC. Conversion to NEI 99-01, Revision 4, is an industry and 
NRC initiative that will incorporate Recognition Category D, that provides ICs and EALs for 
permanently defueled stations . 

RIS 2003-18, "Use of NEI 99-01, 'Methodology for Development of Emergency Action Levels,' 
Revision 4, dated January 2003," provides recommendations to assist licensees in determining 
whether to seek prior NRC approval for deviations from the new guidance. RIS 2003-18 states 
that licensees with hybrid EAL schemes should submit changes for prior approval . Accordingly, 
EGC has determined that NRC approval is required, and as such, approval of all new EALs is 
requested. 

RIS 2003-18, Supplement 1, "Use of Nuclear Energy Institute (NEI) 99-01, 'Methodology for 
Development of Emergency Action Levels,' Revision 4, dated January 2003," was issued by the 
NRC on July 13, 2004. This RIS was issued to clarify technical positions regarding the revision 
of EALs . Specifically, the RIS provides clarification on the level of detail licensees need to 
provide to support proposed changes to EALs. The RIS suggests specific information to be 
included with the EAL revision submittal to facilitate the review process . Also included in the 
RIS are definitions of an EAL difference and deviation . 

A difference is an EAL change where the basis scheme guidance (NUREG, NUMARC, 
NEI) differs in wording but agrees in meaning and intent, such that classification of an 
event would be the same, whether using the basis scheme guidance or the site-specific 
proposed EAL. Examples of differences include the use of site-specific terminology or 
administrative re-formatting of site-specific EALs . 

A deviation is an EAL change where the basis scheme guidance differs in wording and is 
altered in meaning or intent, such that classification of the event could be different 
between the basis scheme guidance and the site-specific proposed EAL. Examples of 
deviations include the use of altered mode applicability, altering key words or time limits, 
or changing words of physical reference (protected area, safety-related equipment, etc.) . 

RIS 2003-18, Supplement 2, "Use of Nuclear Energy Institute (NEI) 99-01, 'Methodology for 
Development of Emergency Action Levels,' Revision 4, dated January 2003," was issued 
December 12, 2005, to provide additional guidance on EAL upgrades from 
NUMARC/NESP-007 EALs to NEI 99-01 EALs. The RIS also updated Supplement 1 regarding 
documentation of State and local government authority agreement to EAL changes. 

3.0 

	

DESCRIPTION OF CHANGES 

EGC is proposing to revise the DSEP EALs for ZNPS to implement NEI 99-01, as endorsed by 
the NRC . NEI 99-01, Revision 4, represents the most recently accepted methodology that 
includes addition of ICs and example EALs that fully address conditions that may be postulated 
to occur at permanently defueled stations and Independent Spent Fuel Storage Installations. 



4.0 EVALUATION 

5.0 

	

REGULATORY EVALUATION 

5.1 Regulations 

ATTACHMENT 1 
Evaluation of Revision 

The differences/deviations presented in this submittal are based on the definitions provided in 
RIS 2003-18, Supplement 1 . The differences are identified and evaluated in Attachment 2. No 
deviations are proposed since all plant EALs (ICs or Thresholds) meet the intent of the 
NEI 99-01 guideline or result in an event being classified consistent with the guideline . 

The DSEP contains the ZNPS EALs . The proposed EALs are discussed in Attachments 2 
through 6. 

The guidance contained in NEI 99-01, Revision 4, was found to be acceptable to the NRC as an 
alternative method for development of EALs to that described in Appendix 1 to 
NUREG-0654/FEMA-REP-1, "Criteria for Preparation and Evaluation of Radiological 
Emergency Response Plans and Preparedness in Support of Nuclear Power Plants," and in 
N U MARC/NESP-007. 

No deviations are proposed since all plant EALs (ICs or Thresholds) meet the intent of the 
NEI 99-01 guideline or result in an event being classified consistent with the guideline. The 
revision to the ZNPS EALs incorporates the NEI 99-01 scheme with noted differences . The 
items considered to be differences to the NEI 99-01 scheme are based on the definition 
provided in RIS 2003-18, Supplement 1 . The technical evaluation section documents the site-
specific information called for in NEI 99-01, Revision 4. The proposed EALs will continue to 
satisfy the criteria of Appendix E to 10 CFR 50, as well as 10 CFR 50 .47, "Emergency plans," 
paragraph (b) . 

The applicable regulations and guidance that must be met for the Emergency Plans, and 
changes to EALs, are described below. 

10 CFR 50.47, paragraph (a)(1) states that no operating license for a nuclear power reactor will 
be issued unless a finding is made by the NRC that there is reasonable assurance that 
adequate protective measures can and will be taken in the event of a radiological emergency. 
10 CFR 50.47 establishes standards that onsite and offsite emergency response plans must 
meet for the NRC to make a positive finding that there is reasonable assurance that adequate 
protective measures can and will be taken in the event of a radiological emergency . One of 
these standards, 10 CFR 50.47(b)(4), stipulates that Emergency Plans include a standard 
emergency classification and action level scheme. 

Section IV.B of 10 CFR 50, Appendix E, "Emergency Planning and Preparedness for Production 
and Utilization Facilities," requires that Emergency Plans include EALs, which are to be used as 
criteria for determining the need for notification and participation of local and State agencies, 
and for determining when and what type of protective measures should be considered to protect 
the health and safety of individuals both onsite and offsite . EALs are to be based on plant 
conditions and instrumentation, as well as onsite and offsite radiological monitoring . 
Section IV.B of Appendix E requires that initial EALs shall be discussed and agreed on by the 



ATTACHMENT 1 
Evaluation of Revision 

applicant and State and local authorities. A revision will require NRC approval prior to 
implementation if it involved : (1) changing from one EAL scheme to another, such as from an 
EAL scheme based on NUREG-0654/FEMA-REP- 1 to one based on NUMARC/NESP-007 or 
NEI 99-01 ; (2) the licensee is proposing an alternate method for complying with the regulations; 
or (3) the EAL revision proposed by the licensee decreases the effectiveness of the Emergency 
Plan. It should be noted that RIS 2003-18 states "NUMARC-007 users updating EALs to 
include lessons learned from NEI 99-01, Revision 4, should implement changes under 
10 CFR 50.54(q) since these changes are enhancements to the existing classification scheme ." 
However, RIS 2003-18 also states that "licensees with hybrid EALs schemes . . . should submit 
changes for prior approval ." 

5 .2 Guidance 

Revision 4 to Regulatory Guide 1 .101 endorsed the guidance contained in NEI 99-01, 
Revision 4, and is acceptable to the NRC as an alternative method to that described in the 
following guidance for developing EALs required in Section IV.B to Appendix E of 10 CFR 50 
and 10 CFR 50.47(b)(4) : 

" 

	

Appendix 1 to NUREG-0654/FEMA-REP-1, "Criteria for Preparation and Evaluation of 
Radiological Emergency Response Plans and Preparedness in Support of Nuclear 
Power Plants" (November 1980) 

" 

	

Nuclear Utilities Management Council (NUMARC) document, entitled NESP-007, 
"Methodology for Development of Emergency Action Levels" (Revision 2, January 1992) 

RIS 2003-18 provides guidance for developing or changing a standard emergency classification 
and action level scheme. In addition, RIS 2003-18 provides recommendations to assist 
licensees, consistent with Section IV.B to 10 CFR 50, Appendix E, in determining whether to 
seek prior NRC approval of deviations from the new guidance. In addition, Supplements 1 
and 2 to RIS 2003-18 were issued to clarify various technical positions regarding EAL revisions. 



1 .0 

	

Description of Chanqes 

ATTACHMENT 2 
Description of Changes and Technical Justification 

Exelon Generation Company, LLC (EGC) is proposing to revise the Emergency Action Levels 
(EALs) for Zion Nuclear Power Station (ZNPS) to implement the Nuclear Energy Institute 
(NEI) 99-01, "Methodology for Development of Emergency Action Levels," Revision 4, 
Recognition Category D, EAL scheme, which was endorsed by the NRC in Regulatory 
Guide 1 .101, "Emergency Planning and Preparedness for Nuclear Power Reactors," Revision 4. 
The ZNPS EALs are currently based on a hybrid mix of NUREG-0654, "Criteria for Preparation 
and Evaluation of Radiological Emergency Response Plans," and NUMARC/NESP-007, 
"Methodology for Development of Emergency Action Levels," schemes . The proposed 
differences from NEI 99-01 are being submitted for prior NRC review and approval . The ZNPS 
Defueled Station Emergency Plan (DSEP) contains the ZNPS EALs . 

The following table identifies differences between the NEI EALs and the proposed EALs. A 
description summary of the differences is provided below. No deviations are proposed since all 
plant EALs (Initiating Conditions (ICs) or Thresholds) meet the intent of the NEI 99-01 guideline 
or result in an event being classified consistent with the guideline. 

Difference # NEI EAL # Zion EAL # Difference Description 
2.1 .1 All EALs All NEI uses "Permanently Defueled Station 

Malfunction" as the heading for each EAL; ZNPS 
uses "Defueled Station Emergency Plan ." 

2.1 .2 All EALs All NEI uses "Operating Mode Applicability : Not 
Applicable ;" ZNPS has deleted that subheading . 

2 .1 .3 All EALs All NEI uses the subheading of "Example 
Emergency Action Levels ;" ZNPS uses 
"Emergency Action Level Threshold Values." 

2 .1 .4 All EALs All ZNPS has added a subheading 
"Termination/Recovery Considerations" for 
clarity . 

2 .1 .5 All EALs All ZNPS uses "Unusual Event" in place of the NEI 
acronym NOUE . 

2.1 .6 All EALs All EAL designators have been changed. 
2 .1 .7 D-AU1 RU1 The basis statement regarding liquid effluents 

<2 times the value in 10 CFR 20 Appendix B has 
been deleted. Site-specific setpoints have been 
included in the basis section. In addition, 
references to release limits and durations were 
converted from ">" to ">" for consistency. 

2.1 .8 D-HU3 HU3 NEI uses the IC for natural or destructive 
phenomena inside the PROTECTED area. The 
designation for this area at ZNPS is the 
RESTRICTED area. 

2.1 .9 D-HU3 HU3 NEI provides for seismic instrumentation . ZNPS 
has no seismic instrumentation . 



2.0 Evaluation 

2.1 .1 

	

Difference 2.1 .1 

2.1 .2 

	

Difference 2.1 .2 

ATTACHMENT 2 
Description of Changes and Technical Justification 

The revision to the ZNPS EALs implements the NEI 99-01, Revision 4, Recognition Category D 
EALs, with noted differences . The revision to the ZNPS EALs are described with detailed 
justification for each change. 

2.1 

	

Description of Differences from NEI 99-01 Revision 4 to the New EALs 

The following identifies differences from the NEI 99-01, Revision 4, Recognition Category D, 
EALs that have been identified as requiring prior NRC approval before implementing at ZNPS. 
A detailed description of the changes and justifications for each of the changes as identified in 
Section 1 .0 are contained below. 

NEI EAL: All EALs 

	

Zion EAL: All EALs 

Description of the Difference 

NEI uses "Permanently Defueled Station Malfunction" as the heading for each EAL. 
ZNPS has opted to use the heading that exists on the current EALs, "Defueled Station 
Emergency Plan ." 

This is a format change that is based on preference and results in no change in 
meaning, intent or classification of the EALs . 

NEI EAL: All EALs 

	

Zion EAL: All EALs 

Description of the Difference 

NEI uses "Operating Mode Applicability" as a subheading for each EAL. ZNPS has 
opted to delete the subheading for the new EALs. Since ZNPS is a permanently 
defueled plant, the term "Operating Mode" is not applicable . 

Difference # NEI EAL # Zion EAL # Difference Description 
2.1 .10 D-AA1 RA1 The basis statement regarding liquid effluents 

<200 times value in 10 CFR 20 Appendix B has 
been deleted. In addition, references to release 
limits and durations were converted from ">" to 
U>" for consistency. 

2.1 .11 D-AA2 RA2 Example EAL 2 was deleted, as there are no 
areas that require continuous occupancy for 
personnel . 

2.1 .12 D-HA1 HA1 Intrusion into Control Room was deleted. 



This is a format change that is based on preference and results in no change in 
meaning, intent or classification of the EALs . 

2.1 .3 

	

Difference 2.1 .3 

ATTACHMENT 2 
Description of Changes and Technical Justification 

NEI EAL: All EALs 

	

Zion EAL: All EALs 

Description of the Difference 

NEI uses "Example Emergency Action Levels" as a subheading for each EAL. ZNPS 
has opted to use the headings that exist on the current EALs, "Emergency Action Level 
Threshold Values." 

This is a format change that is based on preference and results in no change in 
meaning, intent or classification of the EALs . 

2.1 .4 

	

Difference 2.1 .4 

NEI EAL: All EALs 

	

Zion EAL: All EALs 

Description of the Difference 

Current ZNPS EALs use a "Termination/Recovery Considerations" section as an aid for 
the Emergency Director . The NEI EALs do not have this section. The new EALs have 
included this section. 

This is a format change that is based on preference and results in no change in 
meaning, intent or classification of the EALs . 

2.1 .5 

	

Difference 2.1 .5 

NEI EAL: All EALs 

	

Zion EAL: All EALs 

Description of the Difference 

NEI uses the acronym "NOUE." ZNPS has opted to use the verbiage that exists on the 
current EALs, "Unusual Event." 

This is a format change that is based on preference and results in no change in 
meaning, intent or classification of the EALs . 



2.1 .6 

	

Differences 2.1 .6 

NEI EAL : All EALs 

	

Zion EAL: All EALs 

Description of the Difference 

NEI uses a numbering scheme that is different than the current ZNPS EALs . ZNPS has 
opted to use the numbering scheme that exists on the current EALs . A cross-reference 
of the NEI and ZNPS EAL numbering schemes is provided below. 

NEI EAL # 

	

Zion EAL # 

D-AU1 

	

RU1 
D-AU2 RU2 
D-SU1 

	

Mull 
D-HU1 

	

HU1 
D-HU2 HU2 
D-HU3 HU3 
D-AA1 

	

RA1 
D-AA2 RA2 
D-HA1 

	

HA1 
D-HA2 HA2 

This is a format change that is based on preference and results in no change in 
meaning, intent or classification of the EALs . 

2.1 .7 

	

Difference 2.1 .7 

NEI EAL: D-AU1 

ATTACHMENT 2 
Description of Changes and Technical Justification 

Description of the Difference 

Zion EAL: RU1 

NEI EAL D-AU1 has the statement in the Basis section : "This limit also ensures the 
concentrations of liquid effluents released is <2 times the value specified in 10CFR20, 
Appendix B." ZNPS has deleted this sentence. The ZNPS Technical Specification limit 
for liquid effluents is 10 times the concentration values in 10 CFR 20, Appendix B, 
Table 2, Column 2. ZNPS Permanently Defueled Technical Specification (PDTS) 
5.6 .2 .b (i .e ., Reference 1) is provided in Attachment 5 . The Threshold Value is 2 times 
the Technical Specification limit for _> 60 minutes . Therefore, entering the EAL would not 
ensure the concentrations of liquid effluents released is <2 times the value specified in 
10 CFR 20, Appendix B. 

References to release limits and durations in EAL Threshold Value #1 were converted 
from ">" to ">" for consistency. 

Site-specific setpoints have been included in the basis section for ease of use . ZNPS 
procedure ZRP 5821-50, "Documentation and Control of Radiation Monitor Setpoints," 
Revision 5 (i .e ., Reference 2) is provided in Attachment 5. 



This change results in no change in meaning, intent or classification of the EALs. 

2.1 .8 

	

Difference 2.1 .8 

NEI EAL: D-HU3 

	

Zion EAL: HU3 

This is a format change that is based on existing terminology and results in no change in 
meaning, intent or classification of the EALs . 

2.1 .9 

	

Difference 2.1 .9 

ATTACHMENT 2 
Description of Changes and Technical Justification 

Description of the Difference 

NEI uses the term "PROTECTED Area" for the IC and Threshold values of this EAL. 
ZNPS has opted to use the term "RESTRICTED Area," which defines the area at ZNPS 
that is synonymous to the PROTECTED Area described in NEI 99-01, Revision 4. 

NEI EAL: D-HU3 

	

Zion EAL: HU3 

Description of the Difference 

The Basis discussion for the NEI Threshold Value #1 states that the "method of 
detection can be based on instrumentation ." This statement was deleted, as there are 
no seismic instruments at ZNPS . 

This is an editorial change that is based on existing plant status and results in no change 
in meaning, intent or classification of the EALs. It is editorial as the NEI Basis provides 
for the use of instruments as an option for method of detection that an earthquake has 
occurred . Section 2.2.3 provides the technical basis for the site specific information for 
this EAL. 

2.1 .10 Difference 2.1 .10 

NEI EAL: D-AA1 

	

Zion EAL: RA1 

Description of the Difference 

NEI EAL D-AA1 has the statement in the Basis section: "This limit also ensures the 
concentrations of liquid effluents released is <200 times the value specified in 10CFR20, 
Appendix B" . ZNPS has deleted this sentence. 

The PDTS limit (Reference 1) for liquid effluents is 10 times the concentration values in 
10 CFR 20, Appendix B, Table 2, Column 2 . The Threshold Value is 200 times the 
PDTS limit for _>15 minutes. Therefore, entering the EAL would not ensure the 
concentrations of liquid effluents released is <200 times the value specified in 
10 CFR 20, Appendix B. 

References to release limits and durations in the IC and EAL Threshold Values were 
converted from ">" to ">" for consistency. 



This change results in no change in meaning, intent or classification of the EALs . 

2.1 .11 Difference 2.1 .11 

ATTACHMENT 2 
Description of Changes and Technical Justification 

Site-specific setpoints (Reference 2) have been included in the basis section for ease of 
use. 

NEI EAL: D-AA2 

	

Zion EAL : RA2 

Description of the Difference 

NEI EAL D-AA2 has EAL #2 which is "VALID (site-specific) radiation monitor readings 
GREATER THAN 15 mR/hr in areas requiring continuous occupancy: (Site-specific) 
list ." ZNPS has deleted this EAL. 

There are no operational areas that require continuous occupancy as described in the 
NEI Basis section for this EAL (i.e ., manned 24 hours per day) . The Control Room does 
not require continuous manning for Spent Fuel Pool (SFP) operations since all 
equipment controls and instrumentation associated with maintenance of the spent fuel 
integrity are located in the Fuel Building . 

This change results in no change in meaning, intent or classification of the EALs. 
Section 2.2.4 provides the technical basis for the site specific information for this EAL. 

2.1 .12 Difference 2.1 .12 

NEI EAL: D-HA1 

	

Zion EAL: HA1 

Description of the Difference 

The NEI Threshold Value uses "Intrusion into the Control Room" as an initiating 
condition . The proposed EAL Threshold Value has deleted intrusion into the Control 
Room as an initiating event. The proposed Threshold Value reads "INTRUSION into the 
Fuel Building by a HOSTILE FORCE." 

The ZNPS Control Room does not require continuous manning. Intrusion into the 
Control Room by a hostile force does not impact operation of SFP cooling equipment nor 
does it challenge the integrity of the spent fuel since all equipment controls and 
instrumentation associated with maintenance of the spent fuel integrity are located in the 
Fuel Building . 

This change results in no change in meaning, intent or classification of the EAL. 

2.2 

	

Technical Basis For Site Specific Information in the NEI 99-01 Revision 4 EALs 

The following provides the basis for the use of site specific information that results from the 
implementation of the NEI 99-01, Revision 4, Recognition Category D EALs . A detailed 
description of the information and justifications for each of the items are contained below. 



2.2.1 

	

NEI EAL: D-SU1 

	

Zion EAL: MU1 

Description : Site specific information has been included as identified in the NEI EAL. 

The NEI EAL Threshold Values are: 

1 . 

	

a. 

	

VALID (site specific) indication of uncontrolled water level decrease in spent fuel 
pool with all irradiated fuel assemblies remaining covered by water. 

b . 

	

UNPLANNED VALID (site specific) Direct Area Radiation Monitor reading 
increases . 

2 . 

	

Spent Fuel Pool temperature increase to > site-specific °F that is not the result of a 
planned evolution . 

The proposed EAL is : 

ATTACHMENT 2 
Description of Changes and Technical Justification 

AND 

1 . 

	

a. 

	

An uncontrolled water level decrease in spent fuel pool to < 611 feet with all 
irradiated fuel assemblies remaining covered by water. 

AND 

b. 

	

UNPLANNED VALID Fuel Building Area Radiation Monitor ORT-AR21 or 
ORT-AR22 reading increases to > 15 mR/hr. 

2. 

	

Spent Fuel Pool temperature increase to > 125 °F that is not the result of a planned 
evolution. 

Technical Justification 

The NEI Threshold Value 1 .a uses a "VALID (site specific) indication of uncontrolled 
water level decrease." The ZNPS SFP does not have remote level indication that 
indicates below 613 feet. Level is determined by direct observation of a rule that is 
installed on the side of the pool . Water level indicates on the rule between 611 feet and 
617 feet above sea level. The normal SFP level is between 614'6" and 6162", with the 
top of the fuel at -590 feet . The value of 611 feet is used since any water level less than 
that cannot be specifically determined by observation. 

The NEI Threshold Value 1 .b uses "UNPLANNED VALID (site specific) Direct Area 
Radiation Monitor reading increases ." The Fuel Building area radiation monitors 
ORT-AR21 and ORT-AR22 are identified as the monitors to use as they are both 
adjacent to the SFP. Since the water level cannot be determined below 611 feet, a 
value of 15 mR/hr has been added to identify a radiation level that would be a precursor 
to prohibitive radiation levels in the Fuel Building . This value has been inserted since 
the water level of 611 feet does not result in significant radiation levels although levels 
would increase from the normal water level radiation value (Reference 3) . Therefore, 
based on the proposed EAL Threshold Value, an Unusual Event would be declared 



whenever SFP level is less than 611 feet and radiation levels are >15 mR/hr. This is 
consistent with the basis for the NEI EAL, which states that the site specific value should 
be based on a calculated level that will result in prohibitive radiation levels in the Fuel 
Building . 

The SFP temperature of 125 °F is based on the ZNPS Defueled Safety Analysis Report 
(DSAR) analysis for a loss of cooling and loss of inventory. 

2.2.2 

	

NEI EAL: D-HU1 

	

Zion EAL : HU1 

Description : Site specific information has been included as identified in the NEI EAL. 

Technical Justification 

Threshold Values #1 & #2 

These values are consistent with the site security plan and EGC corporate procedures . 

2.2.3 

	

NEI EAL: D-HU3 

	

Zion EAL: HU3 

Description: Site specific information has been included as identified in the NEI EAL . 

Technical Justification 

Threshold Value #1 

The proposed EAL uses "CONFIRMED seismic event felt by personnel ." This is 
consistent with the NEI EAL, which calls for site specific methods of identifying an 
earthquake. ZNPS does not have seismic instrumentation . 

Threshold Value #2 

Threshold Value #5 

ATTACHMENT 2 
Description of Changes and Technical Justification 

The site specific value for high winds is sustained winds of > 80 mph for > 60 minutes . 
This value is the 100 year recurrence value stated in DSAR Table 2-10, and is well 
below the design value of the site structures . Non-seismic structures were designed to 
withstand the effects of 100 mph winds. As stated in DSAR Section 3.3, seismic Class 1 
structures were designed for 300 mph wind loads. The Auxiliary Building, Fuel Building, 
and Containment structures are seismic Class 1 structures . 

The NEI Threshold Value is "Uncontrolled flooding in (site-specific) areas of the plant 
that has the potential to affect equipment needed to maintain spent fuel integrity." The 
proposed EAL specifies flooding within the Fuel Building that has the potential to affect 
equipment needed to maintain spent fuel integrity . This is consistent with the NEI EAL 
that calls for site specific areas. Flooding in other areas at ZNPS (e.g ., Auxiliary 
Building, Turbine Building, and Radwaste Annex) would not have an affect on equipment 
needed to maintain spent fuel integrity since all that equipment is located within the Fuel 



Building . The Fuel Building is separate from the Auxiliary Building such that ventilation 
and radiological controls are isolated from each other. 

Threshold Value #6 

The proposed EAL specifies a fire within the Fuel Building that has the potential to affect 
equipment needed to maintain spent fuel integrity . This is consistent with the NEI EAL 
that calls for site specific areas . Fires in other radiologically controlled areas at ZNPS 
(i.e ., Auxiliary Building and Radwaste Annex) would not have an affect on equipment 
needed to maintain spent fuel integrity since all that equipment is located within the Fuel 
Building . These fires would be assessed for an Unusual Event based on the radiological 
consequences per RU1 and RU2, and other hazards of the fire per HU2. The Fuel 
Building is separate from the Auxiliary Building such that ventilation and radiological 
controls are isolated from each other. 

Threshold Value #8 

This value has been deleted from the proposed EALs since the only credible site specific 
natural phenomena, based on a review of the ZNPS DSAR, have been identified in 
Threshold Values #1, #2, and #5 . 

2.2.4 

	

NEI EAL: D-AA2 

	

Zion EAL: RA2 

Description : Site specific information has been included as identified in the NEI EAL. 

Technical Justification 

Threshold Value #1 

Basis 

ATTACHMENT 2 
Description of Changes and Technical Justification 

The site specific areas needed for control of radioactive material are the: (1) Auxiliary 
Building, (2) Fuel Building, (3) Radwaste Annex, and (4) Unit 1 and Unit 2 Containments . 
The site specific area needed for operation of systems needed to maintain spent fuel 
integrity is the Fuel Building . The Fuel Building contains the equipment and controls for 
spent fuel storage . These areas are radiologically controlled areas. 

The statement to "maintain control of radioactive material" has been added to the Basis 
section to align the Basis with the Threshold Value . 



2.3 References 

ATTACHMENT 2 
Description of Changes and Technical Justification 

1 . 

	

Zion Permanently Defueled Technical Specification 5.6.2, "Radioactive Effluent 
Controls Program" 

2 . 

	

Zion Procedure ZRP 5821-50, "Documentation and Control of Radiation Monitor 
Setpoints," Revision 5 

3 . 

	

Zion Defueled Safety Analysis Report, Table 5-5, "Estimated Gamma Radiation 
Dose Rates at the Edge of the Spent Fuel Pool as a Function of Pool Water Level 
After 1 Year of Radioactive Decay" 
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Recognition Category D 

Permanently Defueled Station EmergencV PIanMa#unGtien 

INITIATING CONDITION MATRIX 

OUNUSUAL EVENTi^ 
O-ARU1 UNPLANNED release of gaseous or liquid radioactivity to the environment _> 2 times 
the Technical Specification Release Limit for > 60 Minutes. 

O-ARU2 UNCONTROLLED increase in plant radiation levels . 

O-SMU1 Decrease in Spent Fuel Pool level OR temperature increase that is not the result of a 
planned evolution . 

O-HU1 Confirmed security event with potential loss of level of safety of the plant. 

O-HU2 Other conditions judged warranting declaration of an UNUSUAL EVENT. 

O-HU3 Natural OR destructive phenomena inside the Restricted PreteGted Area affecting the 
ability to maintain spent fuel integrity . 

ALERT 

RA1 UNPLANNED release of gaseous or liquid radioactivity to the environment > 200 times the 
Technical Specification Release Limit for > 15 Minutes_ . 

RA2 UNCONTROLLED increase in plant radiation levels that impedes operations . 

HA1 Confirmed security event in the Fuel Building or Centre' P,904:R. 

HA2 Other conditions fudged warranting declaration of ALERT . 
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PERMAND~REFUELED STATION EMERGENCY PLAN 

Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT 

UNPLANNED release of gaseous or liquid radioactivity to the environment _> 2 times the 
Technical Specification Release Limit for > 60 Minutes. 

Example-Emergency Action Levels Threshold Values : (1 or 2) 

1 . 

	

UNPLANNED VALID reading on any effluent monitor that exseedsis > two times the 
Technical Specification Release Limit for->> 60 Minutes . 

2 . 

	

Grab sample results indicate UNPLANNED gaseous release rates or liquid concentrations 
> 2 times the Technical Specification Release Limit for > 60 Minutes . 

Basis: 

An UNPLANNED release that cannot be terminated in 60 minutes represents an uncontrolled 
situation that is a potential degradation of the level of safety of the plant . The degradation in 
plant control implied by the fact that the release can not be terminated in 60 minutes is the 
primary concern. The Emergency Director should not wait until 60 minutes has elapsed, but 
should declare an UNUSUAL EVENT as soon as the release is determined to be uncontrolled 
or projected to be unisolable within 60 minutes. 

The EAL 1 limit ensures compliance with 10CFR20.1301 dose limits to the public . For noble 
gas release rates, two times the Technical Specification limit equals 6.8 X 103 uCi/sec. For 
particulate release rates, two times the Technical Specification limit equals 2.48 [O/sec. For 
liquid effluent release rates, two times the Technical Specification limit equals 3TWE; limit a! 

20 times the value specified in 
Table 2 of 10CFR20, Appendix B. 

Termination. / Recovery Considerations: 

The source of the release is determi ned and isolated terminated) . 

The EAL 2 grab samples are used to determine gaseous release rates or liquid concentrations 
to confirm monitor readings or when the effluent monitors are not in service. 
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PERMANENTLY-REFUELED STATION EMERGENCY PLAN 

Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT 

UNCONTROLLED increase in plant radiation levels . 

Example Emergency Action Level Threshold Value: 

1 . 

	

Area Radiation Monitor readings or survey results indicate an uncontrolled increase in 
radiation level by 25 mR/hr that is not the result of a planned evolution. 

Basis: 

s-aRU2 ~ 

i 

UNCONTROLLED means an increase in < 12 hours of monitored radiation level that is not the 
result of a planned evolution and the source of the increased is not immediately recognized and 
controlled . 

Classification of an UNUSUAL EVENT is warranted as a precursor to more serious events . The 
concern of this EAL is the loss of control of radioactive material representing a potential 
degradation of the level of safety of the plant. 

Termination / Recovery Considerations : 

The source of the increased radiation level has been determined and levels have decreased to 
below the threshold value. Radiological controls have been implemented and are effective . 



PERMANEATL v DEFUELED STATION EMERGENCY PLAN IIAAI FI INCT" 

04MU1 
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT 

Decrease in Spent Fuel Pool Level OR temperature increase that is not the result of a planned 
evolution . 

Example Emergency Action Levels Threshold Values: (1 or 2) 

1 . 

	

a. 

	

An uncontrolled water level decrease in spent fuel pool 
to < 611 feet with all irradiated fuel assemblies remaining covered by water. 

Basis: 

ATTACHMENT 3 
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Termination / Recovery Considerations : 

AND 

b . 

	

UNPLANNED VALID 

	

' 

	

Fuel Building Area Radiation Monitor 
ORT-AR21 or ORT-AR22 reading increases to > 15 mR/hr. 

2. 

	

Spent Fuel Pool temperature increase to > [6 itG -6P8Gif !e}125 °F that is not the result of a 
planned evolution. 

Classification of an WGUnusual Event for the EAL threshold value is warranted as a precursor to 
more serious events and a potential degradation in the level of safety of the plant . Since loss of 
level or continued pool boiling would result in increased radiation levels exceeding the criteria of 
D-ARA2, continued system related loss of level type events are bounded by P-ARA2. 

The cause of the loss of water inventory or cooling capability has been determined and actions 
to recover water level and/or temperature control are successful . 
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PERMANENTLY DEFUELED STATION EMERGENCY PLAN 

Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT 

Confirmed Security Event with potential loss of level of safety of the plant. 

Example Emergency Action Levels Threshold Values : 

	

1 or 2 

Basis: 

1 . 

	

A credible threat to the station reported by the NRC . 

2 . 

	

A CONFIRMED threat that meets ALL of the following criteria : 

" 

	

A credible threat reported by any other outside agency or security procedures. 

" 

	

Is specificaliv directed toward the station. 

" 

	

Is IMMINENT. 

This EAL is based on{s+te-6Pesif+s} Zion Station Site Security Plans . Security events which do 
not represent a potential degradation in the level of safety of the plant, are reported under 10 
CFR 73.71 or in some cases under 10 CFR 50.72. 

INTRUSION into the Fuel Building 

	

by a HOSTILE FORCE would result in EAL 
escalation to an ALERT. 

Consultation with security shift supervision is required 
because these individuals are the designated personnel on-site qualified and trained to confirm 
that a security event is occurring or has occurred . Training on security event classification 
confirmation is closely controlled due to the strict secrecy controls placed on the plant Security 
Plan. 

Imminent - The threatened action or event will occur within 2 hours. 

Confirmed - Determination that the threat or event is actual . 

A CONFIRMED security threat per the Safeguards Contingency Plan outside the Fuel Building 
is a potential degradation in the level of safety of the plant. 

Termination / Recovery Considerations : 

The threat to the level of safety of the plant no Ion- er exists. 
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PERMANE-- T V REFUELED STATION EMERGENCY PLAN 

Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT 

Other conditions judged warranting declaration of an UNUSUAL EVENT_ 

Example Emergency Action Levels Threshold Value: 

Basis: 

1 . 

	

Other conditions exist which in the judgment of the Shift Supervisor /Emergency Director 
indicate a potential degradation in the level of safety of the plant. 

Any condition not explicitly detailed as an EAL threshold value, which, in the judgment of the 
Emergency Director, is a potential degradation in the level of safety of the plant. Emergency 
Director judgment is to be based on known conditions and the expected response to mitigating 
activities within a short time period . 

Termination / Recovery Considerations : 

In the judgment of the Emergency Director, an UNUSUAL EVENT no longer exists and the 
hazard to the level of safety of the plant no longer exists . 



Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT 

Natural or destructive phenomena inside the PROTCGTED RESTRICTED AREA affecting the 
ability to maintain spent fuel integrity_ 

Operating Mode App"Gability ; Not AppliGable 

Example Emergency Action Levels Threshold Values: (1 or 2 or 3 or 4 or 5 or 6 or 7-Gr-8) 

Basis: 
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DERMnNENrri v DEFUELED STATION EMERGENCY PLAN 

personnel. 

2. 

	

Report by plant personnel of tornado or sustained high winds greater than (649 6139GifiG} 
80 mph striking within the °QOTCCTF -D -RESTRICTED AREA that has the potential to affect 
equipment needed to maintain spent fuel integrity. 

3. 

	

Vehicle crash into plant structures or systems within PROTFiGTED the RESTRICTED AREA 
boundary that has the potential to affect equipment needed to maintain spent fuel integrity . 

4. 

	

Report by plant personnel of an unanticipated EXPLOSION within PROTECTED the 
RESTRICTED AREA boundary resulting in VISIBLE DAMAGE that has the potential to 
affect equipment needed to maintain spent fuel integrity. 

5. 

	

Uncontrolled flooding in 

	

' 

	

the Fuel Building that has the 
potential to affect equipment needed to maintain spent fuel integrity . 

6. 

	

FIRE in the Fuel Building 

	

not extinguished within 
15 minutes of Control Room notification or verification of a control room alarm that has the 
potential to affect equipment needed to maintain spent fuel integrity. 

7. Toxic or flammable gas within thePROTECTED RESTRICTED AREA that has the potential 
to affect the operation of equipment needed to maintain spent fuel integrity. 

NGUnusual Events in this IC are categorized on the basis of the occurrence of an event of 
sufficient magnitude to be of concern to plant operators . Areas identified in the EALs define the 
location of the event based on the potential for damage to equipment contained therein . 

EAL #1 should be CONFIRMED by a call to the National Earthquake Center . developed ei4 
basis . Damage may be caused to some portions of the site, but should not affect 

ability to operate spent fuel pool equipment. Method of detection can be based on 
' 

	

,validationed by a reliable source, or operator assessment . As defined in the 

9-HU3 

I 

CONFIRMED Seismic event felt by plant 
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EPRI-sponsored "Guidelines for Nuclear Plant Response to an Earthquake", dated October 
1989, a "felt earthquake" is : 

An earthquake of sufficient intensity such that : _(a) the vibratory ground motion is felt at 
the nuclear plant site and recognized as an earthquake based on a consensus of control 
room operators on duty at the time .; 

EAL #2 is based on the assumption that a tornado striking (touching down) or high winds within 
the restricted detested -area may have potentially damaged plant structures containing 
functions or systems required to maintain spent fuel integrity. The high wind 

	

value 
in EAL #2 leis based on site GpeGif 0-- the ]=-DSAR 100 year design basis value . 
"Sustained" means for more than 60 minutes. 

EAL #3 is intended to address crashes of vehicles that cause significant damage to plant 
structures containing functions and systems necessary to maintain spent fuel integrity . 

EAL #4 addresses only those EXPLOSIONs of sufficient force to damage equipment needed to 
maintain spent fuel integrity. No attempt is made in this EAL to assess the actual magnitude of 
the damage . The occurrence of the EXPLOSION with reports of evidence of damage is 
sufficient for declaration . The Emergency Director also needs to consider any security aspects 
of the EXPLOSION, if applicable . 

EAL #5 addresses the effect of flooding caused by internal events such as component failures 
or equipment misalignment that has the potential to affect equipment needed to maintain spent 
fuel integrity . The site-specific areas include those areas that contain systems required to 
maintain fuel integrity, that are not designed to be wetted or submerged. 

EAL #6 addresses FIREs that may have the potential to affect the ability to maintain spent fuel 
integrity . As used here, Detection is visual observation and report by plant personnel or sensor 
alarm indication . The 15 minute time period begins within a credible notification that a FIRE is 
occurring, or indication of a VALID fire detection system alarm . Verification of a VALID fire 
detection system alarm includes actions that can be taken with the control room or 

within the Fuel Building to ensure that the alarm is not spurious. A verified 
alarm is assumed to be an indication of a FIRE unless it is disproved within the 15 minute period 
by personnel dispatched to the scene . In other words, a personnel report from the scene may 
be used to disprove a sensor alarm if received within 15 minutes of the alarm, but shall not be 
required to verify the alarm. 

The intent of this 15 minute duration is to size the FIRE and to discriminate against small FIREs 
that are readily extinguished (e.g ., smoldering waste paper basket) . 

. This excludes FIREs within administration buildings, waste-basket FIREs, 
and other small FIREs of no safety consequence. 

EAL #7 addresses toxic or flammable gas in the restrictedpfetested area that has the potential 
to affect the ability to maintain spent fuel integrity due to the potential damage to equipment or 
the evacuation of personnel preventing operation or maintenance of spent fuel pool equipment. 
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Escalation to the ALERT level will be via Q-ARA2 if any of the above events has caused 
damage that results in radiation levels increasing by 100 mRr/hr and impedes operation of 
systems needed to maintain spent fuel integrity . 

Termination / Recovery Considerations: 

EAL #1 - No further hazard exists and a damage assessment, per EPRI NP-6695, Guidelines 
for Nuclear Plant Response to an Earthquake, is in progress . 

EAL #2, #3, #4, #5 & #7 - No further hazard exists and a damage assessment is n progress . 

EAL #6 - The fire is extinguished and the operational impact of the fire has been evaluated . 
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PERMANENTL YDEFUELED STATION EMERGENCY PLAN 

Initiating Condition -- ALERT 

UNPLANNED release of gaseous or liquid radioactivity to the environment >_> 200 times the 
Technical Specification Release Limit for ->> 15 Minutes . 

Example-Emergency Action Levels Threshold Values : (1 or 2-e") 

1 . 

	

UNPLANNED VALID reading on any effluent monitor that exs99dsis > 200 times the 
Technical Specification Release Limit for ->> 15 mMinutes . 

D-ARA1 

2 . 

	

Confirmed sample analyses for gaseous or liquid releases indicates concentrations or 
release rates, 

	

' 

	

or > 15 minutes 

	

, ' 

	

nd > 200 times {site 
-spesthe Technical Specifications limits . 

Basis: 

An UNPLANNED release of this magnitude that cannot be terminated in 15 minutes represents 
an uncontrolled situation that is an actual or potential substantial degradation of the level of 
safety of the plant. The degradation in plant control implied by the fact that the release can not 
be terminated in 15 minutes is the primary concern . The Emergency Director should not wait 
until 15 minutes has elapsed, but should declare an ALERT as soon as the release is 
determined to be uncontrolled or projected to be unisolable within 15 minutes. 

The EAL 1 release rate limit ensures compliance with 10CFR20.1301 dose limits to the public . 
For noble gas release rates, 200 times the Technical Specification limit equals 
6.8 X 105 uCi/sec. For particulate release rates, 200 times the Technical Specification limit 
equals 248 aCi/sec. For liquid effluent release rates, 200 times the Technical Specification limit 
eau al 

	

2000 times the value 
specified in Table 2 of 10CFR20, Appendix B. 

The EAL 2 grab samples are used to determine gaseous release rates or liquid concentrations 
to confirm monitor readings or when the effluent monitors are not in service . 

Termination / Recovery Considerations : 

The source of the release is determined and isolated (terminated) . 
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PERMANENT" vDEFUELED STATION EMERGENCY PLAN 

Initiating Condition -- ALERT 

UNCONTROLLED increase in plant radiation levels that impede operations . 

Example Emergency Action Levels Threshold Value: (,-eF 2) 

B-ARA2 

1 . 

	

Area Radiation Monitor readings or survey results indicate an UNCONTROLLED increase in 
radiation level by 100 mR/hr that is not the result of a planned evolution and impedes 
access to areas needed to maintain control of radioactive material or operation of systems 
needed to maintain spent fuel integrity.{Site-speGifiGH+st 

Basis : 

" 

	

Auxiliary Building 
" 

	

Fuel Building 
" 

	

Radwaste Annex 
" 

	

Unit 1 and Unit 2 Containments 

An increase in radiation levels that is not the result of a planned evolution that impedes 
operations necessary to maintain control of radioactive material or allow maintenance of spent 
fuel integrity warrants the classification of an ALERT. 

Damage to spent fuel represents a substantial degradation in the level of safety of the plant and 
therefore warrants an ALERT classification . 

Termination / Recovery Considerations : 

The source of the increased radiation is determined and levels have decreased below the 
threshold value . 



ATTACHMENT 3 
Markup of NEI 99-01 Revision 4 Emergency Action Levels 

PERMANENTL YDEFUELED STATION EMERGENCY PLAN 

Initiating Condition -- ALERT 

Confirmed Security Event in the Fuel Building, 9F Centre! Reem. 

le Emergency Action Levels Threshold Value: 

Basis: 

1 . 

	

INTRUSION into the Fuel Building 

	

by a HOSTILE FORCE. 

This class of security events represents an escalated threat to plant safety above that contained 
in the NOUNUSUAL EVENT . A confirmed INTRUSION report is satisfied if physical evidence 
indicates the presence of a HOSTILE FORCE within the Fuel HaRdl+Rg-Building. -er-SGR#sl 
flees}: 

Termination / Recoverv Considerations : 

The threat to the level of safety of the plant no longer exists . 
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DERMANENTL YDEFUELED STATION EMERGENCY PLAN 

Initiating Condition -- ALERT 

Other conditions judged warranting declaration of ALERT. 

Example Emergency Action Levels Threshold Value: 

1 . 

	

Other conditions exist which in the judgment of the Emergency Director indicate that plant 
systems may be substantially degraded and that increased monitoring of plant functions is 
warranted . Any releases are expected to be limited to small fractions of the EPA Protective 
Action Guideline exposure levels . 

Basis: 

A condition exists which, in the judgement of the Emergency Director, presents an actual or 
potential substantial degradation in the level of safety of the plant. Emergency Director 
judgement is to be based on known conditions and the expected response to mitigating 
activities . 

Termination / Recovery Considerations : 

The threat to the level of safety of the plant no longer exists . 

s-Ha2 I 



ATTACHMENT 4 
Emergency Action Level Comparison Matrix 

Difference/ 
Technical 
Basis # 

2.1 .1 

2.1 .2 

2.1 .3 

2.1 .4 

2 .1 .5 

2.1 .6 

2.1 .7 

2 .1 .1 

2.1 .2 

2.1 .3 

2.1 .4 

2 .1 .5 

2 .1 .6 

NEI 99-01 Revision 4 

Initiatinq Condition -- NOTIFICATION OF UNUSUAL EVENT 

D-AU 1 

UNPLANNED release of gaseous or liquid radioactivity to the 
environment > 2 times the Technical Specification Release Limit 
for > 60 Minutes . 

Operating Mode Applicability : Not Applicable 

Example Emergency Action Levels: (1 or 2) 

1 . 

	

UNPLANNED VALID reading on any effluent monitor that 
exceeds two times the Technical Specification Release Limit 
for > 60 Minutes . 

2 . 

	

Grab sample results indicate UNPLANNED gaseous release 
rates or liquid concentrations > 2 times the Technical 
Specification Release Limit for > 60 Minutes . 

Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT 

UNCONTROLLED increase in plant radiation levels . 

Operating Mode Applicability : Not Applicable 

Example Emergency Action Level : 

D-AU2 

1 . 

	

Area Radiation Monitor readings or survey results indicate an 
uncontrolled increase in radiation level by 25 mR/hr that is not 
the result of a planned evolution . 

New EALs 

Initiating Condition -- UNUSUAL EVENT 

UNPLANNED release of gaseous or liquid radioactivity to the 
environment > 2 times the Technical Specification Release Limit 
for > 60 Minutes . 

Emergency Action Level Threshold Values : (1 or 2) 

RU1 

1 . 

	

UNPLANNED VALID reading on any effluent monitor that is 
> two times the Technical Specification Release Limit for > 60 
Minutes . 

2 . 

	

Grab sample results indicate UNPLANNED gaseous release 
rates or liquid concentrations > 2 times the Technical 
Specification Release Limit for > 60 Minutes . 

Initiating Condition -- UNUSUAL EVENT 

UNCONTROLLED increase in plant radiation levels . 

Emergency Action Level Threshold Value: 

RU2 

1 . 

	

Area Radiation Monitor readings or survey results indicate an 
uncontrolled increase in radiation level by 25 mR/hr that is not 
the result of a planned evolution . 
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Difference/ 
Technical 
Basis # 

NEI 99-01 Revision 4 

D-SU1 

New EALs 

MU1 

Initiatinq Condition -- NOTIFICATION OF UNUSUAL EVENT Initiatinq Condition -- UNUSUAL EVENT 

Decrease in Spent Fuel Pool Level OR temperature increase that Decrease in Spent Fuel Pool Level OR temperature increase that 
2.1 .1 is not the result of a planned evolution . is not the result of a planned evolution . 

2 .1 .2 Operating Mode Applicability : Not Applicable Emergency Action Level Threshold Values : (1 or 2) 

2.1 .3 Example Emergency Action Levels : (1 or 2) 1 . a. An uncontrolled water level decrease in spent fuel pool to 
< 611 feet with all irradiated fuel assemblies remaining 

2.1 .4 1 . a. VALID (site-specific) indication of uncontrolled water level covered by water . 
decrease in spent fuel pool with all irradiated fuel 2.1 .5 assemblies remaining covered by water. AND 

2 .1 .6 AND b. UNPLANNED VALID Fuel Building Area Radiation 
Monitor ORT-AR21 or ORT-AR22 reading increases to 

2.2 .1 b . UNPLANNED VALID (site-specific) Direct Area Radiation > 15 mR/hr. 
Monitor reading increases . 

2 . Spent Fuel Pool temperature increase to > 125 °F that is not 
2 . Spent Fuel Pool temperature increase to > [site-specific] °F the result of a planned evolution . 

that is not the result of a planned evolution . 
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Difference/ 
Technical 
Basis # 

NEI 99-01 Revision 4 

D-HU1 

New EALs 

HU1 

Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT Initiating Condition -- UNUSUAL EVENT 

2 .1 .1 
Confirmed Security Event with potential loss of level of safety of Confirmed Security Event with potential loss of level of safety of 

2.1 .2 the plant . the plant . 

2 .1 .3 Operating Mode Applicability : Not Applicable Emergency Action Level Threshold Values : (1 or 2) 

2.1 .4 Example Emergency Action Levels: 1 . A credible threat to the station reported by the NRC. 

2 .1 .5 1 . Security Event as determined from (site-specific) Safeguards 2 . A CONFIRMED threat that meets ALL of the following criteria : 
Contingency Plan and reported by the (site-specific) security 

2.1 .6 shift supervision . " A credible threat reported by any other outside agency or 
security procedures . 

2.2.2 
" Is specifically directed toward the station . 

" Is IMMINENT. 

D-HU2 HU2 

2.1 .1 Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT Initiating Condition -- UNUSUAL EVENT 

2.1 .2 Other conditions judged warranting declaration of an UNUSUAL Other conditions judged warranting declaration of an UNUSUAL 
EVENT. EVENT. 

2 .1 .3 

Operating Mode Applicability : Not Applicable Emergency Action Level Threshold Value : 
2 .1 .4 

Example Emergency Action Levels: 1 . Other conditions exist which in the judgment of the Shift 
2.1 .5 Supervisor/Emergency Director indicate a potential 

1 . Other conditions exist which in the judgment of the Shift degradation in the level of safety of the plant . 
2 .1 .6 Supervisor/Emergency Director indicate a potential 

degradation in the level of safety of the plant . 
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Difference/ 
Technical 
Basis # 

NEI 99-01 Revision 4 New EALs 

D-HU3 HU3 

Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT Initiating Condition -- UNUSUAL EVENT 

Natural or destructive phenomena inside the PROTECTED AREA Natural or destructive phenomena inside the RESTRICTED AREA 
affecting the ability to maintain spent fuel integrity . affecting the ability to maintain spent fuel integrity . 

Operating Mode Applicability : Not Applicable Emergency Action Level Threshold Values : (1 or 2 or 3 or 4 or 
5or6or7) 

2.1 .1 Example Emergency Action Levels: (1 or 2 or 3 or 4 or 5 or 6 
or 7 or 8) 1 . CONFIRMED Seismic event felt by plant personnel . 

2 . Report by plant personnel of tornado or sustained high winds 
2.1 .2 1 . (Site-Specific) method indicates felt earthquake. greater than 80 mph striking within the RESTRICTED AREA 

2. Report by plant personnel of tornado or high winds greater that has the potential to affect equipment needed to maintain 
2.1 .3 than (site-specific) mph striking within the PROTECTED spent fuel integrity . 

AREA that has the potential to affect equipment needed to 3 . Vehicle crash into plant structures or systems within the 
2.1 .4 maintain spent fuel integrity . RESTRICTED AREA boundary that has the potential to affect 

3 . Vehicle crash into plant structures or systems within equipment needed to maintain spent fuel integrity . 
2 .1 .5 PROTECTED AREA boundary that has the potential to affect 4. Report by plant personnel of an unanticipated EXPLOSION 

equipment needed to maintain spent fuel integrity. within the RESTRICTED AREA boundary resulting in 
2.1 .6 4 . Report by plant personnel of an unanticipated EXPLOSION VISIBLE DAMAGE that has the potential to affect equipment 

within PROTECTED AREA boundary resulting in VISIBLE needed to maintain spent fuel integrity. 
2.1 .8 DAMAGE that has the potential to affect equipment needed 5. Uncontrolled flooding in the Fuel Building that has the 

to maintain spent fuel integrity . potential to affect equipment needed to maintain spent fuel 
2.1 .9 5 . Uncontrolled flooding in (site-specific) areas of the plant that integrity. 

has the potential to affect equipment needed to maintain 6 . FIRE in the Fuel Building not extinguished within 15 minutes 
2.2.3 spent fuel integrity. of Control Room notification or verification of a control room 

6. FIRE in the following (Site-Specific) buildings or areas not alarm that has the potential to affect equipment needed to 
extinguished within 15 minutes of Control Room notification maintain spent fuel integrity. 
or verification of a control room alarm that has the potential to 7 . Toxic or flammable gas within the RESTRICTED AREA that 
affect equipment needed to maintain spent fuel integrity . has the potential to affect the operation of equipment needed 

7 . Toxic or flammable gas within the PROTECTED AREA that to maintain spent fuel integrity. 
has the potential to affect the operation of equipment needed 
to maintain spent fuel integrity . 

8 . (Site-Specific) occurrences affecting the PROTECTED AREA 
that has the potential to affect equipment needed to maintain 
sent fuel integrity. 



ATTACHMENT 4 
Emergency Action Level Comparison Matrix 

Difference! 
Technical 
Basis # 

NEI 99-01 Revision 4 New EALs 

D-AA1 RA1 

Initiating Condition -- ALERT Initiating Condition -- ALERT 

2.1 .1 UNPLANNED release of gaseous or liquid radioactivity to the UNPLANNED release of gaseous or liquid radioactivity to the 
environment > 200 times the Technical Specification Release Limit environment > 200 times the Technical Specification Release Limit 

2.1 .2 for > 15 Minutes . for > 15 Minutes . 

Operating Mode Applicability : Not Applicable Emergency Action Level Threshold Values : (1 or 2) 2.1 .3 

2.1 .4 Example Emergency Action Levels: (1 or 2 or 3) 1 . UNPLANNED VALID reading on any effluent monitor that is 
> 200 times the Technical Specification Release Limit for 

1 . UNPLANNED VALID reading on any effluent monitor that > 15 minutes . 
2.1 .5 exceeds 200 times the Technical Specification Release Limit 

for > 15 Minutes . 2 . Confirmed sample analyses for gaseous or liquid releases 2.1 .6 indicates concentrations or release rates, for > 15 minutes 
2 . Confirmed sample analyses for gaseous or liquid releases and _> 200 times the Technical Specifications limits . 

2 .1 .10 indicates concentrations or release rates, with a duration of 
15 minutes or longer, in excess of 200 times (site-specific) 
Technical Specifications . 



ATTACHMENT 4 
Emergency Action Level Comparison Matrix 

Difference/ 
Technical 
Basis # 

2 .1 .1 

2.1 .2 

2.1 .3 

2.1 .4 

2.1 .5 

2.1 .6 

2 .1 .11 

2 .2.4 

2.1 .1 

2.1 .2 

2.1 .3 

2.1 .4 

2 .1 .5 

2 .1 .6 

2 .1 .12 

NEI 99-01 Revision 4 

I nitiating Condition -- ALERT 

UNCONTROLLED increase in plant radiation levels that impede 
operations . 

Operating Mode Applicability : Not Applicable 

Example Emergency Action Levels : (1 or 2) 

D-AA2 

1 . 

	

Area Radiation Monitor readings or survey results indicate an 
UNCONTROLLED increase in radiation level by 100 mR/hr 
that is not the result of a planned evolution and impedes 
access to areas needed to maintain control of radioactive 
material or operation of systems needed to maintain spent 
fuel integrity. (Site-specific) list 

2 . 

	

VALID (site-specific) radiation monitor readings GREATER 
THAN 15 mR/hr in areas requiring continuous occupancy : 
(Site-specific) list 

Initiating Condition -- ALERT 

Confirmed Security Event in the Fuel Building or Control Room . 

Operating Mode Applicability : Not Applicable 

Example Emergency Action Levels : 

1 . 

	

INTRUSION into the Fuel Building or Control Room by a 
HOSTILE FORCE. 

D-HA1 

New EALs 

Initiating Condition --_ALERT 

UNCONTROLLED increase in plant radiation levels that impede 
operations . 

Emergency Action Level Threshold Value : 

Area Radiation Monitor readings or survey results indicate an 
UNCONTROLLED increase in radiation level by 100 mR/hr 
that is not the result of a planned evolution and impedes 
access to areas needed to maintain control of radioactive 
material or operation of systems needed to maintain spent 
fuel integrity . 

Auxiliary Building 
Fuel Building 
Radwaste Annex 
Unit 1 and Unit 2 Containments 

RA2 

Initiating Condition -- ALERT 

Confirmed Security Event in the Fuel Building . 

Emergency Action Level Threshold Value : 

1 . 

	

INTRUSION into the Fuel Building by a HOSTILE FORCE. 

HA1 
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ATTACHMENT 4 
Emergency Action Level Comparison Matrix 

Difference/ 
Technical 
Basis # 

NEI 99-01 Revision 4 New EALs 

D-HA2 HA2 

2 .1 .1 Initiating Condition -- ALERT Initiating Condition -- ALERT 

2.1 .2 Other conditions judged warranting declaration of ALERT. Other conditions judged warranting declaration of ALERT. 

2.1 .3 Operating Mode Applicability : Not Applicable Emergency Action Level Threshold Value : 

2 .1 .4 Example Emergency Action Levels: 1 . Other conditions exist which in the judgment of the 
Emergency Director indicate that plant systems may be 

2.1 .5 1 . Other conditions exist which in the judgment of the substantially degraded and that increased monitoring of plant 
Emergency Director indicate that plant systems may be functions is warranted . Any releases are expected to be 

2.1 .6 substantially degraded and that increased monitoring of plant limited to small fractions of the EPA Protective Action 
functions is warranted . Any releases are expected to be Guideline exposure levels . 
limited to small fractions of the EPA Protective Action 
Guideline exposure levels . 



ATTACHMENT 5 

Supporting Technical Information 

1 . 

	

Zion Permanently Defueled Technical Specification 5.6.2, "Radioactive Effluent Controls 
Program" 

2. 

	

Zion Procedure ZRP 5821-50, "Documentation and Control of Radiation Monitor 
Setpoints," Revision 5 

3. 

	

Zion Defueled Safety Analysis Report, Table 5-5, "Estimated Gamma Radiation Dose 
Rates at the Edge of the Spent Fuel Pool as a Function of Pool Water Level After 1 Year 
of Radioactive Decay" 



5.6 

	

Programs and Manuals 

5 .6 .1 

	

Offsite Dose Calculation Manual (ODCM) (continued) 

5.6 .2 

	

Radioactive Effluent Controls_ Pmram 

Programs and Manuals 
5 .6 

3 . 

	

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 
effective . 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 . 

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 : 

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 ; 

(continued) 

Zion Station 
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Amendment Nos . 180 and 167 



5.6 

	

Programs and Manuals 

5.6.2 

	

Radioactive Effluent Controls Program (continued) 

Programs and Manuals 
5 .6 

Limitations on the concentrations of radioactive material released in 
liquid effluents to unrestricted areas, conforming to ten times the 
concentration values in 10 CFR 20, Appendix B, Table 2, 
Column 2; 

	

, 

c. 

	

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; 

d . 

	

Limitations on the annual and quarterly doses or dose commitment 
to a member of the public from radioactive materials in liquid 
effluents released for each unit to unrestricted areas, conforming to 
10 CFR 50, Appendix l ; 

e . 

	

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 every 31 days; 

f . 

	

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 31 day period would 
exceed 2 percent of the guidelines for the annual dose or dose 
commitment . conforming to Appendix I to 10 CFR 50; 

(continued) 

Zion Station 
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5 .6 

	

Programs and Manuals 

5 .6.2 

	

Radioactive Effluent Controls Program (continued) 

9 . 

Programs and Manuals 
5 .6 

Limitations on the dose rate resulting from radioactive material 
released in gaseous effluents to areas beyond the site boundary 
conforming to the following : 

1 . 

	

For noble gases : less than or equal to a dose rate of 500 
mrem/yr to the whole body and less than or equal to a dose 
rate of 3000 mrem/yr to the skin ; and 

2. 

	

For tritium and for all radionuclides in particulate form with half-
lives greater than 8 days: less than or equal to a dose rate of 
1500 mrem/yr to any organ; 

Limitations on the annual and quarterly air doses resulting from 
noble gases released in gaseous effluents from each unit to areas 
beyond the site boundary, conforming to Appendix I to 10 CFR 50 ; 

Limitations on the annual and quarterly doses to a member of the 
public from tritium and all radionuclides in particulate form with half-
lives greater than 8 days in gaseous effluents released from each 
unit to areas beyond the site boundary, conforming to Appendix I to 
10 CFR 50 . and 

Limitations on the annual dose or dose commitment to any member 
of the public due to releases of radioactivity and to radiation from 
uranium fuel cycle sources, conforming to 40 CFR 190. 

The provisions of SR 3 .0 .2 are applicable to Radioactive Effluent Controls 
Program surveillance frequencies . 

(c-)ntinued) 
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DOCUMENTATION AND CONTROL OF 
RADIATION MONITOR SETPOINTS 

UNIT 1, 2 AND COMMON 

Summary of Changes in this Revision : 

" 

	

Rewrite Sections 1 & 2 to reflect current plant configurations . 

March 28, 2006 

Zion Station 
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A. PURPOSE 

1 . 

	

This procedure provides a basis for the alarm setpoints for the effluent radiation 
monitors listed in the ODCIVI Section 12. 

B . PREREQUISITES 

None 

C. PRECAUTIONS 

ZRP 5821-50 
Revision 5 

The radiation monitors governed by this procedure are the monitors described in 
the ODCM, any changes to monitor parameters or setpoints could result in a 
violation of the ODCIVI or Federal Regulations . 

D. LIMITATIONS 

The dose rate due to radioactive materials released in gaseous effluents from the 
site to areas at or beyond the SITE BOUNDARY (see Zion Station ODCIVI Annex, 
Appendix F, Figure F-1), shall be limited to the following : 

For noble gases: Less than or equal to 500 mrem/yr to the whole body 
and less than or equal to 3000 mrem/yr to the skin, and 
For Iodine-131, Iodine-133, tritium and all radionuclides in particulate form 
with half-lives greater than 8 days: Less than or equal to 1500 mrem/yr to 
any organ . 



ZRP 5821-50 
Revision 5 

1 . 

	

The Technical Specification release rate used for the Defueled Station 
Emergency Plan (DSEP) Emergency Action Level (EAL) is based on the ODCM 
dose limit of 500 mR/year Whole Body. This release rate is determined in Onsite 
Review 002/2000, Attachment A. 

2 . 

	

Based on a permanently defueled condition and time since reactor shutdown, 
iodine is no longer a radiological concern requiring monitoring . The only available 
noble gas in the permanently defueled condition is 100% Kr-85 inside spent fuel 
rods (Ref . ODCM Table 10-1). 

3 . 

	

The maximum values of X/Q and (X/Q)Y at the Exclusion Area boundary are used 
for all routine airborne effluents . The Exclusion Area is 400 meters from the 
release point. This results in a X/Q of 1 .386 X 10-5 sec/m3 and a (X/Q)Y of 3.52 X 
10-6 sec/m 3 (Ref: Zion MID M-1 ; ODCM Figure F-1, ODCM Tables F-5, F-5a, F-
5b) 

4 . 

	

The effluent noble gas monitor setpoints are based on the assumption that the 
gaseous release is occurring as a ground release at the maximum normal flow 
rate for each pathway. The maximum normal flowrate through the Ventilation 
stack is 6.32 E+' cc/sec (Ref . ODCM Table 10-2 with 2 exhaust fans running) . The 
maximum normal flowrate through the Fuel Bldg Exhaust Ventilation is 7 .08 E+6 

cc/sec (Ref . ODCM 10 .1 .3.5). 

5. 

	

The particulate radiation monitor setpoints are based on the most limiting dose to 
each organ for an individual of each age group. 

6. 

	

The PR30A&B radiation monitors use a FAST and SLOW alarm, as opposed to 
an ALERT and HIGH alarm. The FAST alarm concentration is determined over a 
one minute interval ; the SLOW alarm concentration is determined over a 5 
minute interval . 

7. 

	

Reference 5 provides the detector response for channel 5 of the PR49 monitor. 
Channels 1 of PR40 and PR49 and channel 5 of PR49 are all Eberline RDA-3A 
detectors that are physically arranged in the same manner, such that the 
response of channel 5 applies to channel 1 . (Ref 8) 

8. 

	

The efficiency of the particulate filters is assumed to be 95% . 



E . 

	

MAIN BODY 

1 . 

	

Noble Gas Effluent Monitors 

The following monitors are noble gas effluent monitors : 

1 RIA-PR49 CH5 
2RIA-PR49 CH5 
ORT-PR30A 

Basis For Noble Gas Concentrations & Radiation Monitor Alarm Setpoints 

ZRP 5821-50 
Revision 5 

The most limiting release rate is determined by comparing the routine release rates of 
noble gas that are required to reach the dose limits of the ODCM, to the DSEP EAL 
release rate . The release rates associated with routine releases is determined using the 
methodology described in the ODCM . The DSEP EAL release rate is determined from 
Onsite Review 002/2000 using the methodology described in calculation 22S-0-110X-
0057 . Calculation 22S-0-110X-0057 describes the fuel handling accident, which occurs 
in the fuel building, and the associated total release. The setpoint for the radiation 
monitors is based on the lowest release rate . 

The DSEP EAL release rates, as determined by Onsite Review 002/2000, are: 

" 

	

6870 VtCi/sec = 2 times the Tech Spec limit, and 

" 

	

34,281 pCi/sec = 10 times the Tech Spec limit . 

The release rates as determined by the ODCM methodology are as follows. 

Total Body Dose Rate(DTB mrem/yr) 

" 

	

Less than 500 mrem/year 

DTB = KKr-85 (wQ)Y QKr-85 

	

(Eq A-5) 

KKr-85 = 16 .1 mrem/yr per PCi/m3 	(Table C-9) 

()(/Q)Y =3.52 X 10-6 sec/m3 	(Table F-5b) 

QKr-85 = DTB /(KKr-85 (X/Q)Y) 

QKr-85 = 8 .82 X 106 pCi/sec 

Skin Dose Rate (DSK mrem/yr) 

" 

	

Less than 3000 mrem/yr 
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(Eq A-6) 

LKr-85 = 1340 mrem/yr per pCi/m3 	(Table C-9) 

MKr-85 = 17.2 mrad/yr per pCi/m3 	(Table C-9) 

(X/Q) =1 .386 X 10-5 sec/m 3 	(Table F-5) 

(X/Q)l =3 .52 X 10-6 sec/m3 	(Table F-5b) 

DSK = LKr-85 (XIQ) QKr-85 + 1 .11 X MKr-85 (XIQ)r QKr-85 

QKr-85 = DSK /(LKr-85 (X/Q) + 1 .11 X MKr-85 (X/Q)'') 

QKr-85 = 1 .61 X 105 VCi/sec 

The DSEP Unusual Event EAL release rate is the most limiting with a Kr-85 release rate 
of 6 .87 X 103 pCi/sec. 

The noble gas monitor setpoints for effluent releases are conservatively based 
on the assumption that releases occur at the maximum normal expected flow 
rate for each pathway. 

	

The two available release paths are the Fuel Building 
ventilation exhaust and the Unit 2 Auxiliary Building Ventilation stack . The two 
buildings have separate ventilation systems which are not in communication with 
each other except during entrance and exit of the Fuel Building . 

The DSEP EAL release rate is conservatively calculated assuming that the 
limiting dose (500 mR/year whole body) is due to a release that occurs 
continuously over a one year period . This is highly conservative compared to the 
requirements of Reg Guide 1 .25 and the Exclusion Zone defined in 10CFR100, 
which requires a minimum exposure time of two hours . 

	

Also, the calculation 
assumes that the release occurs outside of the Fuel Building and takes no credit 
for the Fuel Building walls as a barrier to the release . As such, the setpoint will 
be calculated assuming the release occurs through the Fuel Building exhaust. 

The noble gas monitor setpoint calculation prescribed in the ODCM Chapter 10 is 

PMp :!~ Qty x 1 /FP x KP x C°" 

	

( Eq 10-1) 

PMp = Setpoint for monitor, M, on release path, P [cpm] 

Qcv = 

	

Total Allowed Release Rate, Vent Release [pCi/sec] 

FP = 

	

Flow rate through Release Path, P [ cc/sec] 

KP = Factor to apportion a fraction of the total release rate, Qcv, to release 
path, P 
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CM = Conversion factor for monitor, M [cpm per [Ci/cc] (Not used since 
calibration is set in ViCi/cc) 

NOTE 

The 1(2) RIA-PR49 Channel 5 setpoint is based on the most limiting 
dose rate at the site Exclusion Area boundary. The DSEP Unusual 
Event EAL release rate is the most limiting with a Kr-85 release rate of 
6.87 X 103 pCi/sec. This release rate is calculated using a noble gas 
mixture consisting of 100% Kr-85. 

1 AND 2 RIA-PR49 Channel 5 

PMp <_ Qri x 1/FP X KP 

Qty = 

	

6.87 X 103 VCi/sec 

Qt� = 

	

3.428 X 104 pCi/sec 

FP = 

	

6.32 X 10+7 cc/sec 

KP = 1 

2 X TS EAL 

SPING Alarm <_ 5.4 E-4 lacilcc 

SPING Alert < 1 .09 E"4 gci/cc 

10 X TS EAL 

PMp <_ (6.87 X 103 pCi/sec) /( 6 .32 X 10+' cc/sec) < 1 .09 X 10-4 ~,Ci/cc 

PMP <_ (3.428 X 104 pCi/sec) /( 6 .32 X 10+7 cc/sec) < 5.42 X 10"4 PCi/cc 

ZRP 5821-50 
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NOTE 

The ORT-PR30A setpoint is based on the most limiting dose at the 
site Exclusion Area boundary . The DSEP Unusual Event EAL release 
rate is the most limiting with a Kr-85 release rate of 6.87 X 10 3 pCi/sec. 
This release rate is calculated using a noble gas mixture consisting 
of 100% Kr-85 . 

ORT-PR30A - Fuel Building Noble Gas 

PM <_ Qri x 1 /FP x KP 

Qt � = 

	

6.87 X 10 3 pCi/sec 

	

2 X DSEP EAL 

Qt � = 

	

3.428 X 104 pCi/sec 

	

10 X DSEP EAL 

FP = 

	

7.08 X 10 +6 cc/sec 

KP = 

	

1 

PM <_ (6.87 X 103 pCi/sec) /( 7.08 X 10+6 cc/sec) = 9.70 X 10 -4 pCi/cc 

PM <_ (3.428 X 10 4 pCi/sec) /( 7 .08 X 10+6 cc/sec) = 4.84 X 10-3 pCi/cc 

ORT-PR30A Fast Alarm < 4 .84 E"3 pCi/cc 

ORT-PR30A Slow Alarm< 9.70 E-4 pCi/cc 

ZRP 5821-50 
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2 . 

	

Particulate Effluent Monitors 

The following monitors are the particulate effluent monitors : 

1RIA-PR40 CH 1 

2RIA-PR40 CH1 

1RIA-PR49 CH1 

2RIA-PR49 CH1 

ORT-PR30B 

Basis For Particulate Concentrations & Radiation Monitor Alarm Setpoints 

The most limiting release rate is determined by comparing the summation of inhalation 
dose factors for each organ of each age group. This total dose factor is used to 
calculate the release rate required to reach the dose limits of the ODCM. The release 
rates associated with routine releases is determined using the methodology described in 
the ODCM . 

	

The most limiting sum of particulate dose factors is for the lung of a teen . 

Dose Rate To Any Organ (Do mrem/yr) 

" 

	

Less than 1500 mrem/year 

Do = DTeen inhal = I Ri (X/Q) Qi 

	

(Eq A-16) 

Y Ri = 8.75 X 107 mrem/yr per pCi/m3 	(App F, Table 11 a) 

(X/Q) =1 .386 X 10-5 sec/m3 	(Table F-5) 

Qi = DTeen inhal /(L.Ri (wQ)) 

Qi = 1 .24 pCi/sec 

ZRP 5821-50 
Revision 5 

The limiting release rate is used to determine the radiation monitor alarm 
setpoints. The ODCM does not stipulate any setpoint calculation criteria for 
particulate releases . As such, the setpoint calculation will be based on Equation 
10-1 of the ODCM with a single pathway release assumed . This is justified by 
the release concentration being determined by using the sum of all isotopes 
listed in Table 11 a. Previous release concentrations since plant shutdown have 
shown that isotope concentrations are below the LLD . 



NOTE 

1,2RIA-PR40 Channel 1 detector response for Sr-90 is 1 .09 E+5 

cpm/pCi to 1 .48 E5 cpm/pCi (Reference 8) . The detector response 
is verified within this range by IM calibration procedure . The 
average response of 1 .29 E5 cpm/pCi will be used for the setpoint 
calculation. 

1RIA-PR40 CH1 - PURGE 

Pmp < Qt, x 1/FP x C"' 

Qt, = 

	

1 .24 pCi/sec 

FP = 

	

1 .46 X 10+' cc/sec 

C"" = 

	

1 .29 E+5 cpm/pCi 

Max . Flow Rate: 1 .46 E7 cc/sec (Ref ODCM Table 10-2 ; one fan running) 

Response : 1 .29 E5 cpm/pCi 

Alarm Level Release Rate : 1 .24 pCi/sec 

Alarm Conc: (1 .24 pCi/sec) / (1 .46 E7 cc/sec) = 8 .49 E-8 pCi/cc 

To determine the alarm setpoint, the increase in activity on the filter is 
determined, based on the alarm concentration . The actual increase in activity on 
the filter is the effluent concentration x sample volume. 

Sample Volume = Sample time X Sample flowrate 

Sample Flowrate : 45 Ipm 

Sample Time : 10 min 

Sample Flowrate = 45 Ipm = 45000 cc/60 sec= 750 cc/sec 

Sample Volume = 10 min X 60sec/min X 750 cc/sec = 4.5 E5 cc 

Activity on Filter at 95% eff: 0 .95 x (8.49 E-8 pCi/cc) x (4 .5 E5 cc) = 0.0363 pCi 

Alert Alarm CPM: (0 .0363 pCi) x (1 .29 E5 cpm/pCi) < 4682 cpm 

Set the High Alarm to 5 times the Alert Alarm :< 23410 cpm 
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2RIA-PR40 CH1 - PURGE 

PMP 

	

Qt, x 1 /FP x C"' 

Qt� = 

	

1 .24 pCi/sec 

FP = 

	

1 .72 X 10+7 cc/sec 

C"' = 

	

1 .29 E+5 cpm/pCi 

Max. Flow Rate : 1 .72 X 107 cc/sec (Ref ODCM Table 10-2 ; one fan running) 

Response : 1 .29 E5 cpm/pCi 

Alarm Release Rate : 1 .24 pCi/sec 

Alarm Conc: (1 .24 pCi/sec) / (1 .72 E7 cc/sec) = 7.21 E-8 pCi/cc 

Sample Volume = Sample time X Sample flowrate 

Sample FLowrate : 45 Ipm 

	

(Ref ZRP 5821-21) 

Sample Time : 10 min 

	

(Ref Zion ETI E070-116) 

Sample Flowrate = 45 Ipm = 45000 cc/60 sec= 750 cc/sec 

Sample Volume = 10 min X 60sec/min X 750 cc/sec = 4.5 E5 cc 

Activity on Filter at 95% eff: 0.95 x (7.21 E-8 pCi/cc) x (4.5 E5 cc) = 0.0308 PCi 

Alert Alarm CPM: (0 .0308 pCi) x (1 .29 E5 cpm/pCi) < 3976 cpm 

Set the High Alarm to 5 times the Alert Alarm:< 19880 cpm 

ZRP 5821-50 
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To determine the alarm setpoint, the increase in activity on the filter is 
determined, based on the alarm concentration . The actual increase in activity on 
the filter is the effluent concentration x sample volume . 



NOTE 

1(2)RIA-PR49 Channel 1 detector response for Sr-90 is 1 .09 E+5 

cpm/pCi to 1 .48 E5 cpm/VtCi (Reference 8) . The detector response 
is verified within this range by IM calibration procedure. The 
average response 1 .29 E5 cpm/pCi of will be used for the setpoint 
calculation . 

1,2RIA-PR49 CH1 

PMp <_ Qt, x 1 /FP x CM 

Qtv = 

	

1.24 pCi/sec 

FP = 

	

6.32 X 10+7 cc/sec 

	

(Ref ODCM Table 10-2 ; two fans running) 

CM = 

	

1 .29 E+5 cpm/VCi 

PMp <_ (1 .24 pCi/sec) /( 6.32 X 10+' cc/sec) = 1 .96 X 10-8 pCi/cc 

To determine the alarm setpoint, the increase in activity on the filter is determined, based 
on the alarm concentration . The actual increase in activity on the filter is the effluent 
concentration x sample volume. 

Sample Volume = Sample time X Monitor flowrate 
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Sample Time : 10 min 

	

(Ref Zion ETI E070-116) 

The Monitor flowrate is a function of the stack flowrate by the ratio 2.15 cfm/220,000 cfm 
(Ref Zion ETI Al 18-030) 

Monitor Flowrate = (6 .32 X 10+7 cc/sec) X (2 .15/220000) = 617.6 cc/sec 

Sample Volume = 10 min X 60sec/min X 617.6 cc/sec = 3.705 E5 CC 

Activity on Filter at 95% eff: 0 .95 x (1 .96 X 10-8 pCi/cc) x (3.705 X 105 cc) = 6.90 E-3 pCi 

Alert Alarm CPM : (6.90 E-3 pCi) x (1 .29 E5 cpm/pCi) < 890 cpm 

Set the High Alarm to 5 times the Alert Alarm: < 4450 cpm 



NOTE 

Sample volume is automatically determined within the PR30B unit . 

ORT-PR30B - Fuel Buildinq Particulate 

PMp <_ Qt, x 1/Fp x CM 	( Eq 10-1) 

Qty = 

	

1 .24 [tCi/sec 

Fp = 

	

7.08 X 10+6 cc/sec 

CM = 

	

(Not used since the alarms are set in ~tCi/cc) 

PMp < (1 .24 [Ci/sec) /( 7 .08 X 10+6 cc/sec) = 1 .75 X 10-7 NCi/cc 

Slow Alarm Conc. : < 1 .75 E-7 PCi/cc 

Fast Alarm Conc . : 5 X Slow Alarm < 8 .75 E-7 JACi/cc 
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3 . 

	

Liquid Effluent Monitors 

The liquid effluent monitor setpoints are based on the methodology in ODCM 
Section 10 .2.3.1, Equation 10-5 . Equation 10-5 is as follows : 

P < K x (Cmpc)(Fd/F`) 

Where : 

P = The alarm setpoint for radioactivity to be released in liquid effluents . (~tCi/ml) 

Cmp, = Maximum Permissible Concentration (~tCi/ml) 

Fd = Dilution Flow Rate (gpm) 

F'= Discharge Flow Rate (gpm) 

K = Factor of Conservatism 

NOTE 

The liquid effluent monitor setpoints are based on a conservative Maximum 
Permissible Concentration (SR-90) and bounding discharge and dilution flow 
rates . Administrative controls are in place to ensure that the assumed flow rates 
for ORT-PR25 are bounding . The setpoints are an upper bound that should not 
be exceeded . 
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3.1 ORT-PRO5 

The alarm setpoint for ORT-PRO5 is a variable setpoint calculated prior to 
releasing the effluent to the lake . The setpoint is calculated in accordance with 
ZCP 421-1, Attachment A . The Boric Acid Monitor Tank Discharge Flow Rate Fr 
is set at the beginning of the release . The Service Water Dilution Rate Fd is 
established prior to the initiating the release . The alarm setpoint is then 
calculated using: 

P < K x (Cmpc)(Fd/F`) 

Where : 

K = Factor of Conservatism = 0.5 

Crnpc = Maximum Permissible Concentration 
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Cmpc is based on the most limiting Nuclide (SR-90) . CmPc will be set at one half of 
the effluent limit defined in Permanently Defueled Technical Specification (PDTS) 
Section 5.6 .2 . The PDTS limit is defined as ten times the concentration values in 
10 CFR 20, Appendix B, Table 2, Column 2. Therefore Cmpc will be 2 .5 E-6 
~ICi/ml . 

The calculated response of ORT-PRO5 is 1 .5 E+8 cpm/VCi/ml for Cs-137 
(Reference 6) . Since ORT-PRO5 setpoint is in cpm, the alarm setpoint ([Ci/ml) 
will be multiplied by this conversion factor to obtain an alarm setpoint in cpm . 

The maximum allowable discharge rate is determined in accordance the 
provisions of ZCP 421-1, Zion Station Liquid Release Documentation . 



3.2 ORT-PR25 

ORT-PR25 has an Alert Alarm and a High Alarm setpoint . The setpoints are based on 
the following: 

A dilution flow (F d) of 7500 gpm based on one Service Water pump . 

A maximum discharge flow (Fr) of 150 gpm based one the maximum capacity of 
one Waste Water Treatment Facility (WWTF) Equalization Tank Transfer Pump. 

A Maximum Permissible Concentration (Cmpc) based on the most limiting Nuclide 
(SR-90) . Cmpc will be set at one half of the effluent limit defined in Permanently 
Defueled Technical Specification (PDTS) Section 5.6 .2 . The PDTS limit is 
defined as ten times the concentration values in 10 CFR 20, Appendix B, Table 
2, Column 2. Therefore Cmpc will be 2 .5 E_6 pCi/ml . 

The calculated response of ORT-PR25 is 1 .22 E+' cpm/pCi/ml for Cs-137 (reference7) . 
Setpoints will be based on the voltage reading at test point TP3. The equation for the 
corresponding alarm voltage setting at TP3 is as follows : 

Voltage (vdc) = (Log(GROSS cpm)-1) / (0.6) 

The Alarm setpoint is calculated as follows: 

P _< K x (Cmpc)(Fd/F`) 
Where: 

K = Factor of Conservatism = 1 

Cmpc = Maximum Permissible Concentration = 2.5 E-6 pCi/ml . 

Fd = Service Water Dilution Flow =7500 gpm 

Fr = WWTF discharge flow =150 gpm 

P= alarm setpoint = 2.5 E-6 pCi/ml X (7500/150) = 1 .25 E-4 pCi/ml 

Converting to cpm using the calculated Cs-137 response : 

P = 1 .25 E-4 pCi/ml X 1 .22 E+7 cpm/pCi/ml = 1525 cpm 

High Alarm Setpoint : less than or equal to 1525 cpm (Set at 1350 cpm per IM 
Procedure OR-PR25) 
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Alert Alarm Setpoint : less High Alarm Setpoint (Set at 1050 per IM Procedure OR-PR25) 



F. 

	

ACCEPTANCE CRITERIA 

None 

G. REFERENCES 

1 . 

	

Technical Specification 5.6 .2 .C 

2. 

	

Exelon Offsite Dose Calculation Manual (ODCM). 

3 . 

	

10CFR20 Instantaneous Airborne Release Program . 

4 . 

	

Zion Vendor Manual ETI-70-116 . 

5 . 

	

Zion Calculation 22S-B-045M-005 (Old Calculation ZI-8-91) 

6 . 

	

TSSP-080-85, "Initial Calibration of the OB LDT Radiation Monitor ORT-
PR05" . 

7 . 

	

TSSP-054-91 "Primary and Secondary Re-Calibration of the Fire Sump 
Monitor ORT-PR25" . 

8 . ZRP-5821-33 

H . FOOTNOTES 

None 
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ZION STATION DSAR 

TABLE 5-5 

ESTIMATED GAMMA RADIATION DOSE RATES AT THE EDGE 
OF THE SPENT FUEL POOL AS A FUNCTION OF POOL WATER LEVEL 

AFTER 1 YEAR OF RADIOACTIVE DECAY 

These dose rates were conservatively determined assuming the elevation at the top of the 
fuel assembly to be 590' 1 .1" as referenced in UFSAR section 15.7.4.3.4.2 .4 . The 
maximum height of a fuel assembly stored in the gpent fuel pool, based on the spent fuel 
rack design, is at the 589' 11 .725" elevation (reference section 3.9.2.2) . 

October 2000 

Water Level (ft .) Height Above Fuel (ft.)* Dose Rate (mremlhr.) 

614 23 .91 1 .57E-14 
612 21 .91 9.36E-13 
610 19 .91 5.53E-11 
608 17.91 3.23E-09 
606 15.91 1 .87E-07 
604 13.91 1 .06E-05 
603 12.91 7 .95E-05 
602 11 .91 5 .92E-04 
601 10.91 4.37E-03 
600 9.91 3 .21 E-02 
599 8.91 2 .33E-01 
598 7.91 1 .67E+00 
597 6 .91 1 .18E+01 
596 5 .91 8 .21 E+01 
595 4 .91 5 .55E+02 
594 3 .91 3.61 E+03 
593 2.91 2.22E+04 
592 1 .91 1 .23E+05 



ATTACHMENT 6 
New Emergency Action Levels 

Recognition Category D 

Defueled Station Emergency Plan 

INITIATING CONDITION MATRIX 

UNUSUAL EVENT 
RU1 UNPLANNED release of gaseous or liquid radioactivity to the environment _> 2 times the 
Technical Specification Release Limit for > 60 Minutes . 

RU2 UNCONTROLLED increase in plant radiation levels . 

MW Decrease in Spent Fuel Pool level OR temperature increase that is not the result of a 
planned evolution. 

HU1 Confirmed security event with potential loss of level of safety of the plant. 

HU2 Other conditions judged warranting declaration of an UNUSUAL EVENT. 

HU3 Natural OR destructive phenomena inside the Restricted Area affecting the ability to 
maintain spent fuel integrity . 

ALERT 

RA1 UNPLANNED release of gaseous or liquid radioactivity to the environment _> 200 times the 
Technical Specification Release Limit for > 15 Minutes. 

RA2 UNCONTROLLED increase in plant radiation levels that impedes operations . 

HA1 Confirmed security event in the Fuel Building . 

HA2 Other conditions judged warranting declaration of ALERT. 



Initiating Condition -- UNUSUAL EVENT 

ATTACHMENT 6 
New Emergency Action Levels 

DEFUELED STATION EMERGENCY PLAN 

UNPLANNED release of gaseous or liquid radioactivity to the environment _> 2 times the 
Technical Specification Release Limit for > 60 Minutes. 

Emergency Action Level Threshold Values: (1 or 2) 

1 . 

	

UNPLANNED VALID reading on any effluent monitor that is _> two times the Technical 
Specification Release Limit for > 60 Minutes. 

Basis: 

Termination / Recovery Considerations : 

The source of the release is determined and isolated (terminated) . 

RU1 

2. 

	

Grab sample results indicate UNPLANNED gaseous release rates or liquid concentrations 
> 2 times the Technical Specification Release Limit for > 60 Minutes. 

An UNPLANNED release that cannot be terminated in 60 minutes represents an uncontrolled 
situation that is a potential degradation of the level of safety of the plant. The degradation in 
plant control implied by the fact that the release can not be terminated in 60 minutes is the 
primary concern . The Emergency Director should not wait until 60 minutes has elapsed, but 
should declare an UNUSUAL EVENT as soon as the release is determined to be uncontrolled 
or projected to be unisolable within 60 minutes. 

The EAL 1 limit ensures compliance with 10CFR20.1301 dose limits to the public . For noble 
gas release rates, two times the Technical Specification limit equals 6.8 X 103 pCi/sec. For 
particulate release rates, two times the Technical Specification limit equals 2.48 pCi/sec. For 
liquid effluent release rates, two times the Technical Specification limit equals 20 times the 
value specified in Table 2 of 10CFR20, Appendix B . 

The EAL 2 grab samples are used to determine gaseous release rates or liquid concentrations 
to confirm monitor readings or when the effluent monitors are not in service. 



Initiating Condition -- UNUSUAL EVENT 

Emergency Action Level Threshold Value: 

Basis: 

Termination / Recovery Considerations : 

ATTACHMENT 6 
New Emergency Action Levels 

DEFUELED STATION EMERGENCY PLAN 

UNCONTROLLED increase in plant radiation levels . 

1 . 

	

Area Radiation Monitor readings or survey results indicate an uncontrolled increase in 
radiation level by 25 mR/hr that is not the result of a planned evolution . 

RU2 

UNCONTROLLED means an increase in < 12 hours of monitored radiation level that is not the 
result of a planned evolution and the source of the increased is not immediately recognized and 
controlled . 

Classification of an UNUSUAL EVENT is warranted as a precursor to more serious events . The 
concern of this EAL is the loss of control of radioactive material representing a potential 
degradation of the level of safety of the plant. 

The source of the increased radiation level has been determined and levels have decreased to 
below the threshold value. Radiological controls have been implemented and are effective . 



Initiating Condition -- UNUSUAL EVENT 

Basis: 

ATTACHMENT 6 
New Emergency Action Levels 

DEFUELED STATION EMERGENCY PLAN 

Decrease in Spent Fuel Pool Level OR temperature increase that is not the result of a planned 
evolution. 

Emergency Action Level Threshold Values: (1 or 2) 

1 . 

	

a. 

	

An uncontrolled water level decrease in spent fuel pool to < 611 feet with all irradiated 
fuel assemblies remaining covered by water. 

AND 

b. UNPLANNED VALID Fuel Building Area Radiation Monitor ORT-AR21 or ORT-AR22 
reading increases to > 15 mR/hr. 

2. 

	

Spent Fuel Pool temperature increase to > 125 °F that is not the result of a planned 
evolution . 

Classification of an Unusual Event for the EAL threshold value is warranted as a precursor to 
more serious events and a potential degradation in the level of safety of the plant. Since loss of 
level or continued pool boiling would result in increased radiation levels exceeding the criteria of 
RA2, continued system related loss of level type events are bounded by RA2. 

Termination / Recovery Considerations : 

mul 

The cause of the loss of water inventory or cooling capability has been determined and actions 
to recover water level and/or temperature control are successful . 



ATTACHMENT 6 
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Initiating Condition -- UNUSUAL EVENT 

Confirmed Security Event with potential loss of level of safety of the plant. 

Emergency Action Level Threshold Values: (1 or 2) 

3 . 

	

A credible threat to the station reported by the NRC. 

4. 

	

A CONFIRMED threat that meets ALL of the following criteria : 

Basis: 

DEFUELED STATION EMERGENCY PLAN 

HU1 

A credible threat reported by any other outside agency or security procedures . 

Is specifically directed toward the station. 

Is IMMINENT . 

This EAL is based on Zion Station Site Security Plans . Security events which do not represent 
a potential degradation in the level of safety of the plant, are reported under 10 CFR 73.71 or in 
some cases under 10 CFR 50.72. 

INTRUSION into the Fuel Building by a HOSTILE FORCE would result in EAL escalation to an 
ALERT. 

Consultation with security shift supervision is required because these individuals are the 
designated personnel on-site qualified and trained to confirm that a security event is occurring 
or has occurred . Training on security event classification confirmation is closely controlled due 
to the strict secrecy controls placed on the plant Security Plan . 

Imminent - The threatened action or event will occur within 2 hours. 

Confirmed - Determination that the threat or event is actual . 

A CONFIRMED security threat per the Safeguards Contingency Plan outside the Fuel Building 
is a potential degradation in the level of safety of the plant. 

Termination / Recovery Considerations : 

The threat to the level of safety of the plant no longer exists . 



Initiating Condition -- UNUSUAL EVENT 

ATTACHMENT 6 
New Emergency Action Levels 

DEFUELED STATION EMERGENCY PLAN 

Other conditions judged warranting declaration of an UNUSUAL EVENT. 

Emergency Action Level Threshold Value : 

Basis : 

HU2 

1 . 

	

Other conditions exist which in the judgment of the Shift Supervisor /Emergency Director 
indicate a potential degradation in the level of safety of the plant. 

Any condition not explicitly detailed as an EAL threshold value, which, in the judgment of the 
Emergency Director, is a potential degradation in the level of safety of the plant. Emergency 
Director judgment is to be based on known conditions and the expected response to mitigating 
activities within a short time period . 

Termination / Recovery Considerations : 

In the judgment of the Emergency Director, an UNUSUAL EVENT no longer exists and the 
hazard to the level of safety of the plant no longer exists . 



Initiating Condition -- UNUSUAL EVENT 

ATTACHMENT 6 
New Emergency Action Levels 

DEFUELED STATION EMERGENCY PLAN 

Natural or destructive phenomena inside the RESTRICTED AREA affecting the ability to 
maintain spent fuel integrity . 

Emergency Action Level Threshold Values : (1 or 2 or 3 or 4 or 5 or 6 or 7) 

1 . 

	

CONFIRMED Seismic event felt by plant personnel . 

HU3 

2. 

	

Report by plant personnel of tornado or sustained high winds greater than 80 mph striking 
within the RESTRICTED AREA that has the potential to affect equipment needed to 
maintain spent fuel integrity . 

3. 

	

Vehicle crash into plant structures or systems within the RESTRICTED AREA boundary that 
has the potential to affect equipment needed to maintain spent fuel integrity . 

4. 

	

Report by plant personnel of an unanticipated EXPLOSION within the RESTRICTED AREA 
boundary resulting in VISIBLE DAMAGE that has the potential to affect equipment needed 
to maintain spent fuel integrity. 

5. 

	

Uncontrolled flooding in the Fuel Building that has the potential to affect equipment needed 
to maintain spent fuel integrity. 

6. 

	

FIRE in the Fuel Building not extinguished within 15 minutes of Control Room notification or 
verification of a control room alarm that has the potential to affect equipment needed to 
maintain spent fuel integrity . 

7. 

	

Toxic or flammable gas within the RESTRICTED AREA that has the potential to affect the 
operation of equipment needed to maintain spent fuel integrity. 

Basis: 

Unusual Events in this IC are categorized on the basis of the occurrence of an event of 
sufficient magnitude to be of concern to plant operators . Areas identified in the EALs define the 
location of the event based on the potential for damage to equipment contained therein . 

EAL #1 should be CONFIRMED by a call to the National Earthquake Center . Damage may be 
caused to some portions of the site, but should not affect ability to operate spent fuel pool 
equipment. Method of detection can be based on validation by a reliable source or operator 
assessment . As defined in the EPRI-sponsored "Guidelines for Nuclear Plant Response to an 
Earthquake", dated October 1989, a "felt earthquake" is : 

An earthquake of sufficient intensity such that : (a) the vibratory ground motion is felt at 
the nuclear plant site and recognized as an earthquake based on a consensus of control 
room operators on duty at the time . 
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EAL #2 is based on the assumption that a tornado striking (touching down) or high winds within 
the restricted area may have potentially damaged plant structures containing functions or 
systems required to maintain spent fuel integrity. The high wind value in EAL #2 is based on 
the DSAR 100 year design basis value. "Sustained" means for more than 60 minutes. 

EAL #3 is intended to address crashes of vehicles that cause significant damage to plant 
structures containing functions and systems necessary to maintain spent fuel integrity. 

EAL #4 addresses only those EXPLOSIONs of sufficient force to damage equipment needed to 
maintain spent fuel integrity . No attempt is made in this EAL to assess the actual magnitude of 
the damage. The occurrence of the EXPLOSION with reports of evidence of damage is 
sufficient for declaration. The Emergency Director also needs to consider any security aspects 
of the EXPLOSION, if applicable . 

EAL #5 addresses the effect of flooding caused by internal events such as component failures 
or equipment misalignment that has the potential to affect equipment needed to maintain spent 
fuel integrity . The site-specific areas include those areas that contain systems required to 
maintain fuel integrity, that are not designed to be wetted or submerged. 

EAL #6 addresses FIREs that may have the potential to affect the ability to maintain spent fuel 
integrity . As used here, Detection is visual observation and report by plant personnel or sensor 
alarm indication . The 15 minute time period begins within a credible notification that a FIRE is 
occurring, or indication of a VALID fire detection system alarm . Verification of a VALID fire 
detection system alarm includes actions that can be taken with the control room or within the 
Fuel Building to ensure that the alarm is not spurious . A verified alarm is assumed to be an 
indication of a FIRE unless it is disproved within the 15 minute period by personnel dispatched 
to the scene. In other words, a personnel report from the scene may be used to disprove a 
sensor alarm if received within 15 minutes of the alarm, but shall not be required to verify the 
alarm . 

The intent of this 15 minute duration is to size the FIRE and to discriminate against small FIREs 
that are readily extinguished (e.g ., smoldering waste paper basket). This excludes FIREs within 
administration buildings, waste-basket FIREs, and other small FIREs of no safety consequence. 

EAL #7 addresses toxic or flammable gas in the restricted area that has the potential to affect 
the ability to maintain spent fuel integrity due to the potential damage to equipment or the 
evacuation of personnel preventing operation or maintenance of spent fuel pool equipment. 

Escalation to the ALERT level will be via RA2 if any of the above events has caused damage 
that results in radiation levels increasing by 100 mR/hr and impedes operation of systems 
needed to maintain spent fuel integrity . 

Termination / Recovery Considerations : 

EAL #1 - No further hazard exists and a damage assessment, per EPRI NP-6695, Guidelines 
for Nuclear Plant Response to an Earthquake, is in progress . 

EAL #2, #3, #4, #5 & #7 - No further hazard exists and a damage assessment is in progress . 

EAL #6 - The fire is extinguished and the operational impact of the fire has been evaluated . 



Initiating Condition -- ALERT 

UNPLANNED release of gaseous or liquid radioactivity to the environment > 200 times the 
Technical Specification Release Limit for > 15 Minutes. 

Emergency Action Level Threshold Values: (1 or 2) 

1 . 

	

UNPLANNED VALID reading on any effluent monitor that is > 200 times the Technical 
Specification Release Limit for > 15 minutes. 

2 . 

	

Confirmed sample analyses for gaseous or liquid releases indicates concentrations or 
release rates, for > 15 minutes and > 200 times the Technical Specifications limits . 

Basis: 

ATTACHMENT 6 
New Emergency Action Levels 

DEFUELED STATION EMERGENCY PLAN 

RA1 

An UNPLANNED release of this magnitude that cannot be terminated in 15 minutes represents 
an uncontrolled situation that is an actual or potential substantial degradation of the level of 
safety of the plant. The degradation in plant control implied by the fact that the release can not 
be terminated in 15 minutes is the primary concern. The Emergency Director should not wait 
until 15 minutes has elapsed, but should declare an ALERT as soon as the release is 
determined to be uncontrolled or projected to be unisolable within 15 minutes . 

The EAL 1 release rate limit ensures compliance with 10CFR20.1301 dose limits to the public . 
For noble gas release rates, 200 times the Technical Specification limit equals 
6.8 X 105 pCi/sec . For particulate release rates, 200 times the Technical Specification limit 
equals 248 pCi/sec. For liquid effluent release rates, 200 times the Technical Specification limit 
equals 2000 times the value specified in Table 2 of 10CFR20, Appendix B. 

The EAL 2 grab samples are used to determine gaseous release rates or liquid concentrations 
to confirm monitor readings or when the effluent monitors are not in service. 

Termination / Recovery Considerations : 

The source of the release is determined and isolated (terminated) . 



Initiating Condition -- ALERT 

Emergency Action Level Threshold Value : 

Basis: 

" 

	

Auxiliary Building 
" 

	

Fuel Building 
" 

	

Radwaste Annex 
" 

	

Unit 1 and Unit 2 Containments 

Termination / Recovery Considerations : 

ATTACHMENT 6 
New Emergency Action Levels 

DEFUELED STATION EMERGENCY PLAN 

UNCONTROLLED increase in plant radiation levels that impede operations . 

RA2 

1 . 

	

Area Radiation Monitor readings or survey results indicate an UNCONTROLLED increase in 
radiation level by 100 mR/hr that is not the result of a planned evolution and impedes 
access to areas needed to maintain control of radioactive material or operation of systems 
needed to maintain spent fuel integrity. 

An increase in radiation levels that is not the result of a planned evolution that impedes 
operations necessary to maintain control of radioactive material or allow maintenance of spent 
fuel integrity warrants the classification of an ALERT. 

Damage to spent fuel represents a substantial degradation in the level of safety of the plant and 
therefore warrants an ALERT classification . 

The source of the increased radiation is determined and levels have decreased below the 
threshold value. 



Initiating Condition -- ALERT 

Confirmed Security Event in the Fuel Building . 

Emergency Action Level Threshold Value : 

Basis : 

Termination / Recovery Considerations : 

ATTACHMENT 6 
New Emergency Action Levels 

DEFUELED STATION EMERGENCY PLAN 

1 . 

	

INTRUSION into the Fuel Building by a HOSTILE FORCE. 

This class of security events represents an escalated threat to plant safety above that contained 
in the UNUSUAL EVENT. A confirmed INTRUSION report is satisfied if physical evidence 
indicates the presence of a HOSTILE FORCE within the Fuel Building . 

The threat to the level of safety of the plant no longer exists . 

HA1 



Initiating Condition -- ALERT 

Emergency Action Level Threshold Value : 

Basis: 

Termination / Recovery Considerations : 

ATTACHMENT 6 
New Emergency Action Levels 

DEFUELED STATION EMERGENCY PLAN 

Other conditions judged warranting declaration of ALERT. 

HA2 

1 . 

	

Other conditions exist which in the judgment of the Emergency Director indicate that plant 
systems may be substantially degraded and that increased monitoring of plant functions is 
warranted. Any releases are expected to be limited to small fractions of the EPA Protective 
Action Guideline exposure levels . 

A condition exists which, in the judgment of the Emergency Director, presents an actual or 
potential substantial degradation in the level of safety of the plant. Emergency Director 
judgment is to be based on known conditions and the expected response to mitigating activities . 

The threat to the level of safety of the plant no longer exists . 




