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LETTER TO CALIFORNIA RESIDENTS 

SUBJECT: DIRECTOR'S DECISION UNDER 10 CFR 2.206 (DD-81-19) 
SOUTHERN CALIFORNIA EDISON COMPANY 
(SAN ONOFRE NUCLEAR GENERATING STATION, UNIT 1) 

This is in response to petitions received by the Nuclear Regulatory Commission 
since November 1979 requesting that the Director of Nuclear Reactor Regulation 
suspend or revoke the operating license for the San Onofre Nuclear Generating 
Station, Unit 1.  

The petitions allege that San Onofre Nuclear Generating Station, Unit 1 is not 
designed to withstand possible ground motions from earthquakes that may occur 
and that evacuation plans are inadequate to cope with a potential accident at 
the site. Moreover, in an updated version of the petition distributed by the 
Alliance for Survival in 1980, the petitioners expressed additional seismic 
concerns in light of the Livermore earthquake of January 1980. The updated 
petition also pointed out that the Rogovin Report to the Nuclear Regulatory 
Commission on the Three Mile Island accident recommended that old reactors near 
major cities be shutdown until realistic evacuation plans are available for use.  
By letter dated July 10, 1981, Mr. Ralph Nader also requested that operation of 
San Onofre Unit 1 be suspended pending completion of a "license review" for 
the facility. We have responded to Mr. Nader's request in a separate decision 
under 10 CFR 2.206.  

The petitions have been considered under the provisions of 10 CFR 2.206 of the 
Commission's regulations. This office has determined, for the reasons set forth 
in the enclosed Decision, not to issue an order suspending or revoking License 
No. DPR-13, which authorizes Southern California Edison to operate San Onofre 
Nuclear Generating Station, Unit 1. The Decision includes a recent staff 
report regarding the seismic capability of San Onofre Nuclear Generating 
Station, Unit 1.  

A copy of this determination will be placed in the Commission's Public Document 
Room at 1717 H Street, N. W., Washington, D. C. 20555 and at the Mission Viejo 
Branch Library,.24851 Chrisanta Drive, Mission Viejo, California.  

The decision will also be filed with the Secretary of the Commission for its 
review in accordance with 10 CFR 2.206(c) of the Commission's regulations. As 
provided for by this regulation, the decision will constitute the final action 
of the Commission twenty-five (25) days after the date of issuance of the decision 
unless the Commission, on its own motion, institutes a review of the decision 
within that time.  
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A copy of the Notice of Issuance of the Director's Decision, which is being 
filed with the Office of the Federal Register for publication, is also enclosed.  

Sincerely, 

Harold Denton, Director 
Office of Nuclear Reactor Regulation 

Enclosures: 
1. Director's Decision 
2. Notice of Issuance 

cc: See next page
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cc w/enclosures: 
Charles R. Kocher, Esq., Assistant Mr. R. Dietch, Vice President 

General Counsel Nuclear Engineering and Operations 
James Beoletto, Esquire Southern California Edison Company 
Southern California Edison Company 2244 Walnut Grove Avenue 
Post Office Box 800 Post Office Box 800 
Rosemead, California 91770 Rosemead, California 91770 

David R. Pigott, Esq., The Honorable Jerry Brown 
Orrick, Herrington & Sutcliffe Governor of the State of California 
600 Montgomery Street State Capitol 
San Francisco, California 94111 Sacramento, California 95814 

Harry B. Stoehr 
San Diego Gas & Electric Company.  
P. 0. Box 1831 
San Diego, California 92112 

Resident Inspector/Sin Onofre NPS 
c/o U. S NRC 
P. 0. Box 4329 
San Clemente, California 92672 

Mission Viejo Branch Library 
24851 Chrisanta Drive 
Mission Viejo, California 92676 

Mayor 
City of San Clemente 
San CleMVente, California 92672 

Cha i rna n 
Board of Supervisors 
County of San Diego 
San Diego, California 92101 

California Department of Health 
ATTN: Chief, Environmental 

Radiation Control Unit 
Radiological Health Section 
714 P Street, Room 498 

Sacramento, California 95814 

U. S. Environmental Protection Agency 
Region IX Office 
ATTN: Regional Radiation Representative 
215 Freemont Street 
San Francisco, California 94111
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UNITED STATES OF AMERICA 

NUCLEAR REGULATORY COMMISSION 

OFFICE OF NUCLEAR REACTOR REGULATION 
HAROLD R. DENTON, DIRECTOR 

In the Matter of ) 

SOUTHERN CALIFORNIA EDISON COMPANY ) Docket No. 50-206 
) (10 CFR 2.206) 

(San Onofre Nuclear Generating ) 
Station, Unit 1) ) 

DIRECTOR'S DECISION UNDER 10 CFR SECTION 2.206 

By essentially identical petitions received since November 1979 (44 FR 

75535, December 20, 1979), approximately 1560 residents of California request

ed that the Nuclear Regulatory Commission's (NRC) Director, Office of Nuclear 

Reactor Regulation, suspend or revoke the operating license for the San Onofre 

Nuclear Generating Station, Unit 1. By letter dated July 10, 1981, Mr. Ralph 

Nader also requested that operation of San Onofre Unit 1 be suspended pending 

completion of a "license review" for the facility. The petitions and Mr. Nader's 

letter have been considered under 10 CFR 2.206 of the Commission's regulations..  

However, we have responded to Mr. Nader's request in a separate decision under 

10 CFR 2.206.  

The asserted bases for the request by the petitioners are that San Onofre 

Unit 1 is not designed to withstand possible ground motion from earthquakes 

that may occur and that evacuation plans are inadequate to cope with a poten

tial accident at the site. The licensee responded to the petition in a filing 

dated January 23, 1980. Also, in an updated version of the petition distribu

ted by the Alliance for Survival in 1980, the petitioners expressed additional
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seismic concerns in light of the Livermore earthqpake of January 1980. The 

updated petition also pointed out that the Rogovin Report to the Nuclear 

Regulatory Commission on the Three Mile Island accident recommended that 

old reactors near major cities be shut down until realistic evacuation plans 

are available for use.  

I have reviewed the information submitted by the petitioners and other 

relevant information bearing on the issues addressed in the original and updated 

petitions. For the reasons set forth below, the petitioners' request that the 

operating license for San Onofre Nuclear Generating Station Unit 1 be suspended 

or revoked is denied.  

With respect to the issues of the seismic capability of San Onofre Unit 1 

the petitioners assert that: (1) San Onofre Unit 1 i,s not designed to with

stand possible ground motions from earthquakes on the Newport-Inglewood and 

Christianitos (sic) faults and their branches-which pass close to the reactor, 

(2) these ground motions could break cooling water pipes, cause a loss-of-coolant 

accident and lead to a meltdown of the fuel rods, (3) the addition of a.concrete 

shell to the reactor dome and other modifications are inadequate to ensure 

against damages from possible ground motions during a maximum possible earthquake, 

(4) new and relevant information regarding ground motion potential was unavail

able when the Atomic Energy Commission (AEC)* approved the design criteria for 

*The NRC's predecessor
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Unit 1 and these criteria were based on inadequate data on measurements for 
ground motions close to the source of the earthquakes,, and (5) The Livermore 
earthquake of January 1980 made seismic focusing an issue relevant to San 
Onofre's earthquake hazards.  

The San Onofre Unit 1 was licensed by the AEC on March 27, 1967. In the 

original seismic design, all components, systems and structures which were 

designated as important to the nuclear safety of the plant were designated 

Seismic Category A. The design basis used for Seismic Category A was what in 
today's terminology would be consistent with a 0.25g Housner Spectrum defined 

Operating Basis Earthquake (OBE) and a 0.5g Housner defined Safe Shutdown 

Earthquake (SSE). Specifically, structures, systems and components associated 

with the reactor coolant system, boron injection and residual heat removal 

were designed as Seismic Category A. Safety injection system components 

were also designed as Seismic Category A. The Turbine Building extensions 

were designated Seismic Category B and designed to a 0.2g static criteria.  

Since the original plant was constructed, various structures and systems 

have been added to the plant. These new items were designed to higher 

seismic levels. Specifically, the sphere enclosure building and the diesel 

generator and its associated structures, system and components were designed 

to a 0.67g modified Newmark response spectrum.  

In 1973, Southern California Edison Company (SCE) (the licensee) initia

ted a program to reevaluate and modify as necessary the capability of San 

Onofre Unit 1 to withstand seismic events. The criterion for this program was
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the 0.67g Housner response spectrum. The first phase of this program consisted 

of reevaluating (1) systems to prevent a design basis accident, including the 

main reactor coolant loop, Nuclear Steam Supply System (NSSS) components and 

the reactor building and (2) the major structure in mitigating a design basis 

accident, the containment. Based upon its reanalyses, the licensee concluded 

for the containment sphere, the reactor building and structural steel framing 

that these structures have resistance capacities in excess of those required to 

meet 0.67g Housner Spectra. As a result, modifications were not necessary.  

While we have not completed our review of these reanalyses, our preliminary 

review indicates that these results appear reasonable and are consistent with 

results from audit analyses performed by NRC of similar structures at other 

Systematic Evaluation Program (SEP) plants. However, additional restraints 

were required for several of the larger NSSS components which were base sup

ported. These modifications were implemented during an outage in 1976-1977.  

Following initiation of the SEP in 1978, subsequent phases of the seismic 

reevaluation program were incorporated into the SEP. This program is proceeding 

in three phases: (1) reevaluation of balance-of-plant structures; (2) re

evaluation of piping and mechanical equipment required to shut down the plant; 

and (3) reevaluation of piping and mechanical equipment required to mitigate 

accidents. The earthquake input being used for this program is the 0.67g 

Housner response spectrum.  

Portions of the Turbine Building Complex were originally designed as 

Category B structures (0.2g Static) yet they contained systems and components 

necessary for safe shutdown and accident mitigation, i.e., Category A systems 

and components. As discussed in our attached Safety Evaluation Report (SER)
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two parts of the Turbine Building Complex (the North Extension and West Heater 

Platform) require upgrading on a priority basis. The licensee has agreed to imple

ment appropriate modifications to these structures to increase their capacity to 

resist earthquakes or to shut down the plant if modifications are not complete 

by June 1, 1982. In the interim the staff concludes that the North Turbine 

Building Extension, based upon recent modifications to upper column to girder 

connections, has the capability to resist earthquakes of about 0.4g Housner.  

The NRC staff issued letters dated August 4, 1980 and April 24, 1981 to SCE 

requesting details of the seismic reevaluation program including the scope of 

review, the evaluation criteria, the schedule for completion and justificatton 

for continued operation in the interim until completion of the seismic reevalua

tion program. The licensee responded by letters dated September 24, 1980, 

February 23, April 24, July 7, August 11, September 28, October 5, 1981 and 

October 19, 1981. In addition- on June 1 through June 3, 1981 the NRC met with 

SCE at San Onofre Unit 1 to review the seismic analyses program for the auxiliary 

feedwater system.  

The NRC staff has evaluated the licensee's responses and has prepared a 

Safety Evaluation Report of the Interim Seismic Adequacy for San Onofre Unit 1.  

This report addresses the licensee's conclusion that continued operation is 

acceptable in the interim until the seismic reevaluation, and any necessary 

upgrading, is complete. A copy of the Safety Evaluation Report of the Interim 

Seismic Adequacy for San Onofre Unit 1 is attached to this decision and is 

hereby incorporated by reference.
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The response to the petitioner's allegations (issues 1, 4 and 5) 

concerning the ground motions from the maximum earthquake on the Newport

Inglewood and Cristianitos faults, new information on ground motions, 

and near field effects are as follows: 

The geologic and seismologic investigations and reviews for the San Onofre 

Nuclear Generating Station (SONGS) site are among the most extensive ever con

ducted for nuclear power plants. This effort has included seismologic and geologic 

studies of Southern California and Baja California in general and specific studies 

related to the immediate site vicinity. See NUREG-0712, "Safety Evaluation 

Report for San Onofre Units 2 and 3".  

The Offshore Zone of Deformation (OZD) is about 8 km from the SONGS site 

at its closest approach to the site. The maximum earthquake on the OZD was deter

mined from historic data and instrumentally recorded seismicity and from fault 

parameters, including slip rate, fault length, and fault area. The vibratory 

ground motion at the site due to the occurrence of the maximum earthquake on 

the OZD was determined by the use of empirical methods, theoretical models, and 

an examination of recent recordings of strong ground motion from earthquakes.  

The seismic record in the Southern California region extends back to the 

18th century. From 1932 to the present a relatively complete listing of instru

mentally determined earthquakes is available. Listing of earthquakes of Richter 

Magnitude 5 or greater within 320 km of the site and all listed earthquakes 

within 80 km of the site, for which instrumental records are available, were 

reviewed. The spatial density of these events varies with location. The 

vicinity of the SONGS site (within.approximately 30 km) appears to be one of 

relatively low seismicity.
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The areas of Southern California which might be characterized as seismical

ly active are the San Jacinto, San Fernando, White Wolf, and Imperial Valley 

faults. These faults are in the range of 80 km to 240 km from the SONGS site 

at their closest approach and, therefore, are considered to present no signifi

cant seismic challenge to the plants.  

The Newport-Inglewood Fault is approximately 35 km northwest of the SONGS 

site at its closest approach to the site. As a conservatism in estimating the 

maximum earthquake to be expected on the OZD, the staff considers the Newport

Inglewood fault, the Southcoast Offshore Zone of Deformation and the Rose 

Canyon fault as one continuous zone of deformation.  

The licensee and the NRC staff have spent several years conducting exhaustive 

investigations and reviews of the geology and seismology of southern California 

and particularly the SONGS region to determine the proper earthquake parameters.  

For safe-shutdown, the Category A systems, components and structures at 

SONGS Unit 1 are designed to a Housner spectrum anchored at zero period by an 

acceleration of 0.5g. This design significantly exceeds the ground motion 

expected from a magnitude 5 earthquake at a distance of 8 km. In addition, 

San Onofre Unit 1 is presently being backfitted to increase its margin of safety 

with respect to an Ms (surface wave magnitude) = 7 earthquake on the OZQ.  

Although not identified as the Cristianitos Zone of Deformation (CZD), a 

feature aligned along the CZD known as Fault E, which is not part of the present 

day mapped Cristianitos Fault, was identified and mapped in 1971 by Marine Advisors 

Associates, consultants to the Southern California Edison Company. The fault 

was removed from their 1972 maps because further interpretation did not sub

stantiate a continuous fault, but rather a discontinuous zone of deformation.



-8

A detailed investigation was made in 1980 by Southern California Edison at the 

request of the NRC, assisted by the U. S. Geological Survey' (USGS), to determine 

the offshore extent of the Cristianitos Fault and to determine whether it is 

structurally related to the Offshore Zone of Deformation (OZD) of which the 

Newport-Inglewood fault is a part. The closely spaced, high resolution seismic 

reflection profiles taken offshore of the SONGS site revealed a zone of discon

tinuous, en-echelon faults and folds which were collectively referred to as the 

CZD. The CZD is not seen in the sea cliff exposure along its projected trend.  

Also, a Pleistocene erosion platform, which is believed to be 40,000 to 80,000 

years old, can be seen in the seismic reflection profiles to overlie, undisturbed, 

the CZD. Since this would indicate that the CZD has not moved for at'least 

that period of time, it is considered to be noncapable and does not present a 

hazard to the SONGS site. (See NUREG-0712, Section 2.5.1.12).  

With respect to issues (2) and (3) concerning breakage of water pipes and 

damage from an earthquake, the petition failed to state specifically the basis 

for the allegations of the inadequacy of the-Unit 1 facilities. To address issues 

(2) and (3), the staff has examined information regarding the possible effects 

of seismic events on plant structures and safety systems. In its letter dated 

August 11, 1981, the licensee enclosed a summary of the performance of steel

framed structures in six past earthquakes dating from 1952 through 1979 and 

including the largest recorded earthquake in modern times. 'The licensee noted 

that, in general, the steel framed structures reviewed were designed for O.lg 

or 0.2g static (the turbine building extensions are steel framed structures 

designed for 0.2g static) and experienced two to three times the design accelera

tion level without significant damage. In the large number of structures reviewed, 

which had experienced severe ground motion, no plastic collapse or other gross 

structural failure was found.
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Our basis for allowing continued operation of the San Onofre Unit 1 

facility, pending completion of the seismic reevaluation program, is described 

in detail in Section III, "Seismic Resistance of Structures, Systems and 

Components", Section IV, "Seismic Reevaluation Program". and Section V.  

"Conclusion", of the attached Safety Evaluation Report.  

As discussed in the Safety Evaluation Report, significant seismic upgrading 

of the San Onofre Unit 1 facility is underway, much has been accomplished and 

more is scheduled. The staff also agrees with the licensee's April 28, 1980 

basis for continued operation for those structures, systems and components which 

were originally designed to meet a 0.5g Housner Spectra as ground motion input.  

However, not all safety related structures and systems were designed to 

this level of ground motion. In particular two critical areas of the Turbine 

Building complex (North Extension and West Heater Platform), several masonry walls 

and the Auxiliary Feedwater System are in this category. It is the NRC's judg

ment that the inherent seismic capability of the AFW system and the additional 

water supply that bypasses the normal suction piping provide an adequate basis 

for continued operation during the seismic reanalysis and upgrading of the 

Auxiliary Feedwater System. Based on our review to date, we consider the.  

masonry walls have adequate seismic resistance, although spalling and rebar 

overstraining may be expected to occur at levels somewhat below the 0.67g 

Housner Spectra used by the licensee in his analyses. Our evaluation of the 

North Turbine Building Extension and the West Feedwater Heater Platform 

indicate an inherent capacity to withstand seismic events in excess of the 

original design (0.2g Static). The staff estimates that the North Turbine 

Building Extension would have the capacity to withstand an earthquake input 

level of 0.4g Housner.
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The staff has concluded that certain modifications to (1) the North Turbine 

Bui]4ing Extension and (2) the West Feedwater Heater Platform are necessary in 

the near term to increase the capability of certain plant structures to resist 

earthquakes at SONGS 1 to assure that continued operation of the facility is 

not inimical to the health and safety of the public.  

For the reasons discussed in Section II.B., Near-Term Seismic Hazard, of the 

attached Safety Evaluation Report the probability is low that ground motion at the 

reactor site greater than that characterized by 0.4g Housner Spectrum would be 

exceeded. Therefore. considering the plant's ability to resist strong ground motion, 

as discussed in Section III of the attached Safety Evaluation Report, Seismic 

Resistance of Structures, Systems and Components, and considering the low probability 

of the ground motion discussed above until June 1, 1982; the staff concludes that 

short term operation of San Onofre Unit 1 during the seismic reevaluation of the 

facility and the implementation of any modification shown to be necessary as a 

result of seismic reanalysis is acceptable under the following conditions: 

(1) Structural upgrading of the North Turbine Building 
Extension and West Heater Platform by adding diagonal 
steel bracing is to be completed by June 1, 1982., or 
the facility is to be shutdown, until such upgrading 
is completed; 

(2) Results of seismic analysis of structures are submitted 
for NRC review by January 31, 1982, and for all other 
items on the schedule specified in the licensee's.  
November 3, 1981 letter; 

(3) Any modifications shown to be necessary as a result of the 
seismic analysis which are not implemented by January 1, 
1983, are justified on a case-by-case basis with a schedule 
for implementation; and 

(4) Prior to upgrading of the North Turbine Building Extension 
and West Heater Platform, either the gantry crane is to 
be parked at the extreme south limit of travel or the 
reactor is to be shut down during periods when crane movement 
is required.



II.  

With respect to the issue of the evacuation plans for San Onofre Unit 1 

the petitioners assert: (1) because the population growth near San Onofre 

Unit 1 plant has been more rapid and extensive than could have been antici

pated during the licensing of Unit 1, there are no adequate evacuation plans 

for the area's residents in the event of a loss of coolant accident; (2) there 

are about nine million people that live in the area that could be affected by 

accidental release of radioactive gases from Unit 1; (3) the State and local 

governments are not prepared to evacuate the population within the short time 

between the accident and the spread of radioactive gases; (4) when the AEC 

issued the construction permit in March 1964, it was impossible to know that 

the population would increase so rapidly; and (5) the Rogovin Report to the 

NRC on the Three Mile Island accident recommended that older reactors near 

major cities (like San Onofre 1) should be shutdown until realistic evacuation 

plans are developed.  

Presently, the licensee has in place an NRC approved (October 1976) 

emergency plan for San Onofre Unit 1, which includes planning provisions for 

both onsite and offsite and, contrary to the petitioners contentions 1 and 4, 

accounts for population growth since the issuance of the construction permit 

for Unit 1 in 1964. A new proposed regulation was published in the Federal 

Register (44 FR 7516) on December 19, 1979, to clarify, expand, and further 

upgrade NRC's emergency planning regulations in 10 CFR Part 50, Appendix E.  

After public comments were received, a new regulation was issued with 

an effective date of November 3, 1980. In compliance with this regulation, 

the licensee submitted an updated emergency plan for NRC review in January 1981.
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In addition, contrary to petition contention 3, the licensee submitted to the 

Federal Emergency Management Agency (FEMA), with copies to NRC, emergency plans 

for Orange and San Diego Counties, the cities of San Clemente and San Juan 

Capistrano, the U. S. Marine Corps at Camp Pendleton, and the California State 

Department of Parks and Recreation.  

The new regulations require 10 mile radius emergency planning zones around 

nuclear power plants. The 10 mile radius area is referred to as the plume 

exposure pathway Emergency Planning Zone (EPZ) and applies to potential airborne 

exposure. Within the EPZ the resident population estimates are approximately 

80,000 in 1980 and 98,000 in 1990 contrary to petitioners' contention 2. Its 

size is based on a conclusion that it is unlikely.that any protective actions 

would be required beyond the plume exposure pathway EPZ, even for most coie-melt 

accidents. In addition, for worst-case core-melt accidents, acute fatalities 

would not be expected outside 10 miles. The detailed planning basis for 

this EPZ is described in the NRC/FEMA Report, NUREG-0396, EPA 520/1-78-016, 

"Planning Basis for the Development of State and Local Government Radiological 

Emergency Response Plans in Support of Light Water Nuclear Power Plants".  

The planning basis is also described in NUREG-0654/FEMA-REP-1, "Criteria 

for Preparation and Evaluation of Radiological Emergency Response Plans and 

Preparedness in Support of Nuclear Power Plants." 

A report by Science Applications, Inc. (SAI) was done for the California 

legislature and is the basis for a recommendation by the California Office 

of Emergency Services (COES) for extended emergency~planning zones larger 

than the 10 mile EPZ. The risk study performed for the State of California 

is similar in many respects to those studies that were the basis for NUREG-0396, 

but one of the most important differences was the COES assumption that no
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protective actions would be taken offsite for seven days for those individuals 

in local areas of high radiation after cloud passage. The staff believes 

that a more realistic exposure time is considerably shorter and that correspond

ingly smaller planning distances should result from use of the COES Methodology.  

The staff, however, has no objection to offsite authorities laying explicit plans 

for distances farther than 10 miles if those authorities choose to expend resources 

for this purpose. The NRC's conclusion is that evacuation plans for the population 

beyond the 10 mile EPZ are not required and that evacuation plans within the 

10 mile EPZ are adequate.  

An emergency exercise was enacted May 13, 1981 to demonstrate the Emergency 

Plan at SONGS. This exercise was witnessed by the NRC and FEMA and in a June 3, 

1981 memorandum from FEMA to the NRC, FEMA states, in part, that: 

"A joint exercise was conducted on May 13, 1981, to evaluate the 
offsite capabilities of the State and local jurisdictions to 
respond to a nuclear emergency at the San Onofre station. The 
exercise reflected a general overall state of preparedness to 
implement general emergency plans." 

In an enclosure to that memorandum, it is further stated that: 

"On May 13, 1981, FEMA Region IX with support from FEMA head
quarters, Regions VIII and X, and the RAC conducted an evalua
tion of the offsite capabilities of the local and State juris
dictions to respond to a nuclear emergency at SONGS. The 
evaluation preparation, conduct, and subsequent critique process, 
closely followed guidance provided by FEMA National Program Office.  
The findings of that evaluation reflected a general overall pre
paredness to implement their plans and to respond to the scenario 
from an operational standpoint, but significant shortfalls were 
observed in the ability to conduct radiological response opera
tions. Further, the critical areas of ingestion pathway sampling 
and analysis, as well as Reentry and Recovery operations were not 
observed due to the restricted nature of the scenario. Communi
cations, EOF facility, and general coordination were also considered 
to be weak and needed further address through training and drill 
efforts. The evacuation portion of the exercise was considered 
adequate but was felt it did not totally test the evacuation 
requirement and, therefore, refelected a need for further study, 
drill and exercise."..."A range of protective actions has been
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developed for the plume exposure pathway EPZ for both emergency 
workers and the public. Guidelines for the choice of protective 
actions during an emergency are developed and in place. Pro
tective actions for the ingestion exposure pathway EPZ, approp
riate to the locale, are generally developed. Further develop
ment and testing of these guidelines is recommended, but do not 
impose an impediment to the total response capability." 

In summary, FEMA found the state and local government emergency response 

plans "minimally adequate", but found the offsite capability for implementation 

inadequate pending taking of corrective actions. In a letter dated June 26, 1981, 

to the NRC, SCE stated that a series of meetings had been held with FEMA and 

with all local jurisdictions to develop a plan of action for the continuing 

development of emergency preparedness. The.plan and its schedule for imple

mentation are described in Appendix A. FEMA, in a July 14, 1981 memo from R.  

Jaske to B, Grimes of the NRC, states that they have confirmed with FEMA Region 

IX that SCE's letter of June 26, 1981, represent agreed positions concerning 

FEMA's major concerns, what needs to be done to correct them, and SCE's proposed 

actions to assist in correcting them. The NRC staff has reviewed the corrective 

action proposed by the licensee to address the FEMA determinations and concluded 

that when completed these actions will adequately resolve the expressed concerns.  

Accordingly, in an October 26, 1981 letter the NRC advised SCE that the defi

ciencies identified by FEMA must be resolved and SCE must clearly demonstrate 

that the deficiencies have been corrected before the staff can complete its 

assessment of the overall state of emergency preparedness with respect to Unit 1.  

SCE forwarded to FEMA a letter dated October 15, 1981, showing the completion of 

all items identified earlier. FEMA is reviewing this letter and expects to make 

a final determination in mid November, 1981. In view of the NRC staff's previous
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evaluation of the current emergency plan, the present efforts to further upgrade 

the emergency preparedness at San Onofre, and the schedule to meet FEMA's concerns 

in the near-term, there is no unacceptable risk to the health and safety to the 

public that would justify an order to shut down San Onofre Unit 1.  

III.  

On the basis of the foregoing, I have determined that no adequate basis 

exists for ordering the suspension or revocation of the operating license for 

the San Onofre Nuclear Generating Station Unit 1. Consequently, the 

petitioners' request is denied.  

A copy of this decision will be filed with the Secretary for the 

Commission's review in accordance with 10 CFR 2.206(c). As provided in this 

regulation, the decision will become the final action of the Commission 

twenty-five (25) days after issuance, unless the Commission, on its own motion, 

institutes review of the decision within that time.  

Harold R. Denton, Director 
Office of Nuclear Reactor Regulation 

Dated at Bethesda, Maryland, 
this 16th day of November, 1981 

Attachment: 
1. Appendix A - Corrective Actions Required 

to Address FEMA Determinations of 6/3/81 
2. Safety Evaluation Report of the Interim 

Adequacy for San Onofre Unit 1



APPENDIX A 

CORRECTIVE ACTIONS REQUIRED TO ADDRESS FEMA DETERMINATIONS OF JUNE 3, 1981* 

FEMA CONCERNS FEMA RECOMMENDATION RESPONSE** 

FEMA Region IX Evaluation of Plans and Capabilities 

"Most Critical Concern" 

1. The assessment and Develop a multi-jurisdic- Continue to install the Health Physics Computer which 
monitoring of actual tional response capability will provide a prompt conservative assessment of the 
offsite radiological to assure adequate coverage actual radiological consequences of an accident. This 
consequences of a radio- of plume pathway and stan- will be operational to a limited degree by fuel load 
logical emergency condition dardized procedures which with full operation expected by July 1982. Further 
through methods, systems allow flexibility in develop standard radiological monitoring procedures 
and equipment is considered response. (SOP's) for the local jurisdictions and the Offsite 
to be weak and in need of Dose Assessment Center (ODAC) by August 1981. SCE 
improvement to mbet minimum additionally.will assess the local jurisdictions' 
criteria.. current qquipment against their needs and identify 

any deficiencies noted. SCE will provide staffing 
toassume a role of leadership in this function.  
SCE will provide training programs for wersonnel 
involved in use of the SOP's.  

Serious Concern" 

2. The interim -EOF shows a Until the permanent EOF is SCE will develop SOP's to make current EOF operations 
lack of clear operating completed; the interim EOF clearer and more manageable along the lines of the 
procedures, fragmentation should be relocated to a current planning arrangements. Limited physical 
of the facility, lackof single location separate improvements of the present facilities will be 
management direction com- from the San Clemente EOC identified and accomplished.  
munications, size of thet and staffed with management, 
facil-ity, and is a signifi- communicators and other 
cant impedance to the San support personnel necessary 
Clemente EOC operation. for EOF operations.  

(The schedule for these actions is identified infpages At4 and At5.  
**As a result of a meeting between FEMA and SCE on June 15, 1981, it is SCE's understanding that the significant 

concerns addressed 'in the FEMA Region IX Evaluation of the May 13, 1981Exerclise are covered in these planned 
actions.



FEMA CONCERNS FEMA RECOMMENDATION RESPONSES 

"Major Concerns" 

3. A need to clarify monitor- Develop a joint standard- (See item (1) above.) SCE will develop standardized 
ing and assessment duties ized multi-jurisdictional procedures for the five involved Counties to obtain 
for both plume and inges- response team. samples, conduct analyses,.and take necessary pro
tion pathways as they tective actions for the ingestion pathway emergency 
pertain to State OES, planning zone consistent with the State Radiological 
State Radiological Health Health proposed ingestion pathway procedures. Develop 
and local jurisdiction. an integrated radiological response team to be directed 

by the Offsite Dose Assessment Center (ODAC) to conduct 
field monitoring.  

4. Means to provide early Install sirens and provide SCE will proceed with current plans for siren installation.  
notification and clear warning dissemination SCE will develop SOP's for public notification via the 
instructions to the public capacity to remote areas Emergency Broadcast System (EBS) and local stations 
within the plume exposure where public address identified in the plans; SCE will develop SOP's for 
pathway EPZ have not been systems from surface or coordination and decisionmaking in use of sirens.  
installed or tested. airborne vehicle is 

required.  

5. Adequate emergency facili- SCE provide response equip- Agreements have been made between SCE and local-agencies 
ties and equipment to ment which was promised to that specific equipment will be orderedby the local 
support the emergency the local jurisdictions, jurisdictions and billed to SCE. Equipment procurement 
response have not been including sirens and addi- has begun and is continuing. SCE will follow up with 
provided. tional communications report on status of equipment received or on order.__ 

equipment. SCE Will review equipment needs and status of equipmentW 
procurementpactivities.  

6. Radiological emergency SCE, in conjunction with the (See items [1] and [3] Above.) SCE will develop and 
response training has State of California, should implement a program of training in the critical areas 
essentially not been develop the necessary train- of radiation monitoring and assessment, communications, 
provided to those who ing to meet the identified decisionmaking and coordination regarding protective 
may be called upon to needs in the local actions, etc.  
assist in an emergency. jurisdictions.  

respone team



FEMA CONCERNS FEMA RECOMMENDATION RESPONSES 

"Sufficient Concern to 
Remain a Major Issue" 

7. SCE has not made informa- Disseminate advance public SCE will proceed with the public education program that 
tion available about how information. includes an emergency response brochure and radiation 
the public would be notified information brochure mailer, preparation and.distribution 
or what the public's initial of flyers and posters, new ads, community meetings, etc.  
actions should be in an 
emergency.



SUMMARY OF PLANNED ACTION 

SCHEDULE 

Items (a) through (h): 
1. Develop SOP's covering the following topics: 

1st draft - 7/15/81 
a. Operation of the Offsite Dose Assessment Final draft - 9/1/81 

Center (ODAC) Implement - 10/1/81 

b. Radiation surveys by field monitoring teams 

c. Emergency Communications 

d. Use of the siren alerting system and public 
notification 

e. Coordination relating to protective actions 

f. Acquisition, display and use of meteorological 
data 

g. Operation of the EOF Item (i): 

h. Ingestion pathway monitoring 1st draft - 9/15/81 
Final draft - 11/1/81 

i. Existing SOP's covering other plan elements Implement - 12/1/81 

2. Obtain equipment required to carry out radiation 
monitoring functions 

a. Survey types and quantities of equipment 7/15/81 
actually in place 

b. Initiate procurement of equipment shortages - 8/1/81 

3. Develop additional communications capability 

a. Expand interagency phone network to include 7/15/81 
CHP 

b. Provide speaker monitors at EOC's 7/15/81 

c. Provide teletype message system network 10/15/81 
between all principal centers 

d. Provide additional communication circuits 10/15/81 
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SCHEDULE 

4. Make physical improvements to the EOF 

a. Identify possible improvements 9/1/81 

b. Obtain agreements to make improvements 9/1/81 

c. Construct improvements 10/15/81 

5. Install Sirens 50% by 7/1/81 
90% by 9/1/81 
100% by 10/15/81 

6. Accomplish training in use of new and existing 
procedures, facilities, and equipment 

a. Develop training program (long and short term) 7/15181 

b. Develop training material (short term program) 9/1/81 

c. Conduct training and drills (short term program) 9/1/81 through 
10/15/81 

d. Implement long term training program 11/1/81 through 
2/1/82 

7. Public Information Program Ongoing, 
Initial program 
complete 9/1/81 

A-5
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SAFETY EVALUATION REPORT 

SAN ONOFRE UNIT 1 
INTERIM SEISMIC ADEQUACY 

DOCKET NO. 50-206 

INTRODUCTION 

In accordance with 10 CFR 50.54(f) of the Comission's regulations, 
letters were issued on August 4, 1980 and April 24, 1981 to Southern 
California Edison Company requesting that the licensee: 

1. submit details of a seismic reevaluation program plan address
ing the scope of review, evaluation criteria and a schedule for 
completion; and 

2. provide justification for continued operation in the interim 
until the program is complete.  

In its response to both letters the licensee referenced its April 28, 
1980 submittal (Reference 1) as its basis for continued operation in 
the interim until the program is complete.  

On June 1 through June 3, 1981 the NRC and its consultants met with 
Southern California Edison (SCE) and their consultants relative to 
NRC sponsored seismic analyses of the San Onofre Unit 1 auxiliary 
feedwater system. At this meeting SCE provided drawings of prelim
inary modifications required to upgrade the four Turbine Building 
Extension structures and masonry walls to a level of earthquake re
sistance consistent with 0.67g Housner Spectra as input.  

Based upon the extent of these proposed modifications, and the potential 
consequences on plant safety of structural failure of either the North 
Turbine Building Extension or the West Feedwater Heater Platform, our de
tailed review of the seismic resistance of these structures was expedited.  

In their July 7, 1981 letter, the licensee committed to upgrade the North 
Turbine Building Extension and West Feedwater Heater Platform, if possible, 
during the outage following six effective full power months of operation 
or at the next extended outage after completion of detailed design of 
these modifications. In an August 11, 1981 letter the licensee committed 
to complete these modifications by June 1, 1982. Subsequently, they com
mitted that should the modifications not be complete, they would shut down 
the facility until the modifications are complete. The licensee also pro
vided a detailed evaluation of these Turbine Building structures to support 
continued operation until June 1, 1982.
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Seismic Hazard Considerations 

A. Geology and Seismology 

The geologic and seismologic investigations and reviews for 
the San Onofre Nuclear Generating Station (SONGS) site are among 
the most extensive ever conducted for nuclear power plants.  
This included seismologic and geologic studies of Southern 
California and Baja California in general and specific studies 
related to the immediate site vicinity.  

The Offshore Zone of Deformation (OZD) is about 8 km from the 
SONGS site at its closest approach to the site. The maximum 
earthquake on the OZD was determined from historic data and 
instrumentally recovered seismic activity and from fault para
meters, including slip rate, fault length and fault area.  

The vibratory ground motion at the site due to the occurrence 
of the maximum earthquake on the OZD was determined by the use 
of empirical methods, theoretical models and an examination 
of recent recordings of strong ground motion from earthquakes.  

The seismic record in the Southern California region extends 
back to the 18th century. From 1932 to the present a relatively 
complete listing of instrumentally determined earthquakes is 
available. Listings of earthquakes of Richter Magnitude 5 or 
greater within 320 kilometers of the site and all listed earth
quakes within 80 kilometers of the site, for which instrumental 
records are available, were reviewed. The spatial density of 
these events varies with location. The vicinity of the SONGS 
site (within approximately 30 km) appears to be one of rela
tively low seismicity.  

Based upon its evaluation for the SONGS Units 2 and 3 the staff 
concluded that an appropriate representation of the maximum 
earthquake on the OZD to be used in determining the safe shutdown 
earthquake (SSE) at SONGS is Magnitude, Ms = 7.0. The SONGS 
Units 2 and 3 design actually exceeds a conservative represen
tation of the ground motion expected from an Ms = 7.0 earthquake 
at a distance of 8 km.  

The NRC by letter dated August 4, 1980 directed the licensee 
to conduct a seismic reevaluation of San Onofre Unit 1 using 
0.67g Housner Spectra as the appropriate free field ground motion 
for the Safe Shutdown Earthquake (SSE). Based upon our continuing 
review of the final free field ground motion, the level will 
be no less than 0.67g Housner Spectra and no greater than 0.67g 
Modified Newmark-Hall Spectra. The design bases for San Onofre
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Units 2 and 3 are the 0.67g Modified Newmark-Hall Spectra.  
The range between the two spectra is narrowly centered about 
0.67g at very short periods (approximately less than 0.05 sec.) 
and diverge to a larger extent as the period increases. The 
basis for the conservatism of the 0.67g Modified Newmark-Hall 
Spectra is contained in the NRC's Safety Evaluation Report (SER) 
on Geology and Seismology for San Onofre Units 2 and 3, NUREG-0712 
(Reference 2). Our evaluation contained in Reference 2 addresses 
the seismic hazard at the San Onofre site.  

The NRC letter dated March 15, 1981 confirmed our earlier direc
tion to the licensee to proceed with the seismic reanalysis 
of San Onofre Unit 1 using the 0.67g Housner Spectra pending 
NRC approval of the final spectra. If the appropriate ground 
motion for reanalysis is not the 0.67g Housner Spectra, the 
staff will evaluate the margins that exist in the structures, 
systems and components to determine if additional reanalysis 
using a higher spectra shape is necessary. The licensee has 
agreed in a letter dated May 11, 1981 to continue reanalysis 
effort using the 0.67g Housner Spectra.  

The staff expects to reach a final decision on the San Onofre 
Unit 1 spectra reanalysis following the Atomic Safety and 
Licensing Board's Partial Initial Decision on San Onofre Units 
2 and 3 with respect to geology and seismology issues.  

B. Near Term Seismic Hazard 

The staff has considered probabilistic estimates of earthquake 
occurrence and ground motions exceedance at and in the vicinity 
of the San Onofre site. These include: 

1. "Development of Instrumental Response Spectra with Equal 
Probability of Exceedance for Unit 1," Woodward-Clyde Con
sultants, April 18, 1980 - Submitted to NRC by letter dated 
April 28, 1980.  

2. A survey of probabilistic estimates of earthquake occurrence 
and ground motion exceedance at and in the vicinity of the 
San Onofre site presented to ACRS by the staff on January 
31, 1981.
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3. "Probability of Exceedance of 0.5g Housner Response Spectrum," 
submitted to NRC by letter dated October 19, 1981.  

In addition, the staff has also utilized the extensive review of 
theoretical and empirical studies regarding earthquake ground 
motion at the San Onofre site conducted for the San Onofre Units 
2 and 3 Operating License and summarized in the Safety Evaluation 
Report (NUREG-0712). Examination of the above with respect to the 
ground motion level defined by the Housner Spectra in the period 
range of 0.5 to 0.6 seconds at 4% damping indicate the following: 

a. Estimates of the probability of exceeding this level of ground 
motion at or in the vicinity of the San Onofre site in a 
period of 8 months range from approximately 7 X 10-3 to 
1 X 10-4 . The most detailed of these estimates were con
ducted by Woodward-Clyde Consultants for the site. The most 
recent study which takes into account new data and/or weighting 
procedures yields the lowest estimates (3 X 104- to 1 X 10- 4 

b. The Safe Shutdown Earthquake (SSE) for the San Onofre site as 
found in the staff Safety Evaluation Report for Units 2 and 3 
is a magnitude 7.0 occurring on the offshore .zone of defor
mation (OZD) approximately 8 kilometers from the site.  
Estima es of the probability of this event are of the order 
of 10- to 10- for this period. Our examination of the 
various techniques used to estimate the ground motion deter
ministically at the site from such an event indicate that the 
referenced level of ground motion is at about the median (50%) 
level that could be expected from such an earthquake.  

Although absolute estimates of probability with respect to earth
quake hazard cannot be made with great accuracy, it is the staff's 
judgement, based on the above, that the chance of exceeding the 
0.4g Housner Spectrum at periods of 0.5 to 0.6 seconds at 4% 
damping during an 8 month period is low.  

III. Seismic Resistance of Structures, Systems and Components 

A. Containment Sphere and Reactor Building 

The containment sphere and the reactor building were originally 
designed using the Housner Spectra with 0.25g and O.5g horizontal 
acceleration for the Operating Basis Earthquake (OBE) and the 
Safe Shutdown Earthquake (SSE) respectively.



In its Seismic Backfit Project, as discussed in Reference 3, the 
licensee performed a seismic reevaluation for certain structures 
(containment sphere and reactor building), piping (the primary 
reactor coolant system), and components (steam generators, reactor 
coolant pumps, pressurizer, and reactor vessel).  

The analyses were performed using 0.67g Housner Spectra. The 
containment sphere, the reactor building and the primary reactor 
coolant system are three subsystems considered in the system 
analysis. Each system model included the dynamic characteristics 
of all major subsystems in a coupled time history analysis. The 
effect of soil-structure interaction was included. The models 
used in these analyses were three dimensional, and torsional ef
fects were automatically included.  

The response spectrum method in conjunction with a three-dimension
al finite element model was used for the seismic reevaluation of 
containment sphere, foundation and the reactor building. The multi
directional components of the earthquake and the modal responses 
were combined in accordance with Regulatory Guide 1.92.  

Based upon their reanalyses, the licensee concluded for the con
tainment sphere, the reactor building and structural steel framing 
that these structures have resistance capacities in excess of 
those required to meet 0.67g Housner Spectra. As a result, 
modifications were not necessary. While we have not completed our 
review of these reanalyses, our preliminary review indicates that 
these results appear reasonable and are consistent with results from 
audit analyses performed by NRC for structures of other SEP plants.  

B. Standby Power Addition Project and Sphere Enclosure Project 

The Standby Power Addition Project (including the Diesel Generator 
Building) and the Sphere Enclosure Project (including the Sphere 
Enclosure Building) were designed based on the 0.67g Design Spectra 
developed for San Onofre Units 2 and 3 (Reference 2). The design 
criteria and procedures used for these two structures are the same 
as those used for SONGS Units 2 and 3 which have been evaluated and 
accepted by the NRC staff. These projects were approved by the NRC 
in Amendment No. 25 to Provisional Operating License No. DPR-13 
(Reference 5).
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C. Reactor Auxiliary Building, Fuel Storage Building, Control Building 

For these three buildings, with the exception of masonry walls, 
the Housner Response Spectra scaled to 0.5g for the SSE and 0.25g 
for the OBE were used in the simplified dynamic analysis for 
the original design. The vertical spectra were 2/3 of the hori
zontal spectra. The stress components were combined by absolute 
addition for the vertical and horizontal direction.  

Design margins of at least 2 to failure typically exist in well 
built stuctures as a result of design code allowables, seismic 
design conservatisms and inherent seismic resistance. Therefore, 
34% increase in input motion, 0.67g vs. 0.5g Housner Spectra, 
should be accommodated safely by these structures, although 
modifications may be required to restore design margins for 
the higher seismic input.  

Evaluations of masonry walls in the facility considering the 
0.67g Housner Spectra are proceeding. The licensee's analysis 
to date indicates that masonry walls are capable of resisting 
this level of motion without collapse.  

D. Turbine Building Structures 

The Turbine Building structures consist of five separate free
standing structures, connected by common foundation elements.  
These structures are: 

1) The Turbine Pedestal; 

2) The North Turbine Building Extension; 

3) The South Turbine Building Extension; 

4) The East Feedwater Heater Platform; and 

5) The West Feedwater Heater Platform.  

The turbine pedestal consists of massive concrete slabs and 
columns and its initial seismic design basis was 0.5g Housner 
Spectra. The remaining turbine building structures were designed 
to a 0.2g horizontal static coefficient. These structures 
consist of post-tensioned concrete slabs supported by steel fram
ing. The columns are welded to the beams supporting the slabs 
and attached to theeconcrete foundation elements using embedded 
anchor bolts. Some reinforced concrete block masonry walls 
exist in each structure.
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During meetings and a site visit in early June 1981 the licensee 
identified the following preliminary modifications to the Turbine 
Building structures to provide resistance to the 0.67g Housner 
Spectra seismic input. The modifications include the addition 
of substantial lateral bracing from floor to ceiling 
in both the North-South and East-West directions for both the 
North and South Turbine Building Extensions and both Feedwater 
Heater Platforms to increase their lateral resistance to seis
mic motions and to prevent possible impact with the Turbine 
Pedestal.  

1. System Considerations 

The failure of any, or all, of the following structures could 
adversely affect safety systems: 

. North Turbine Building Extension.  

Earthquake induced collapse of this structure would impair the 
function of safety related systems, including the main steam 
lines and their isolation valves (i.e. the turbine stop valves), 
the feedwater and auxiliary feedwater (AFW) system lines, Emer
gency Core Cooling System (ECCS) lines, cables for instrumenta
tion and controls required for decay heat removal, and the power 
supply cables for the charging pumps, thereby eliminating all 
methods for providing water to remove reactor decay heat.  

. West Feedwater Heater Platform.  

Collapse of this structure, induced by an earthquake, would 
impair the function of safety related systems, including 
the AFW pumps, instrument air compressors, and steam and feed
water lines. All methods for providing water to the steam 
generators to remove decay heat would be eliminated. An alter
nate method for cooling of the core using primary system feed 
and bleed is possible and is discussed below.  

. East Feedwater Heater Platform 

Collapse of this structure, induced by an earthquake, would 
impair the function of safety related systems, including the 
feedwater and ECCS systems. The break of the feedwater system 
is postulated at the Feedwater Heater. Check valves are
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installed upstream of the heater on the three feedwater lines go
ing to each steam generator. Therefore, a path for decay re
moval using the auxiliary feedwater system is available. The 
alternate method for cooling the core using primary system feed 
and bleed is also available. Therefore, the consequences of 
collapse of this platform are less severe than those of the 
West platform.  

South Turbine Building Extension 

Collapse of this structure, induced by an earthquake, would im
pair the function of safety related systems including the remote 
Safe Shutdown Panel, loss of electrical power for ECCS loop C, 
loss of one loop of ECCS for recirculation mode, loss of off
site power and possible loss of the condensate storage tank or 
piping. However, an alternate suction suction path for auxil
iary feedwater would be available with operator action using 
the fire water system. The consequences of collapse of this 
structure are the least severe and would not prevent removal 
of reactor decay heat.  

Alternate Method of Decay Heat Removal 

In their August 11, 1981 submittal the licensee discussed an 
alternate method of decay heat removal, using primary system 
feed and bleed, which can be initiated by the operator from the 
control room. The charging pumps, taking suction on the refuel
ing water storage tank (RWST), would be used to deliver water to 
the primary system through the long-term post-accident recircu
lation flowpath. The pressurizer power-operated relief valves 
would be opened to reject heat to the primary containment.  
After sufficient water is in the sump the recirculation heat 
exchanger would be used to remove the decay heat to the 
ultimate heat sink.  

The equipment needed to implement the above means of decay 
heat removal are separate from and independent of a postulated 
failure of the west feedwater heater platform. The equipment 
can be powered from on-site power sources. Backup nitrogen 
supplies are available and may be needed to operate pneumatic 
components if the instrument air system is impaired.  

The licensee has calculated that a delay of 30 minutes before 
the alternate decay heat removal system is operational would 
not result in uncovering of the core. The calculations also 
showed that the alternate method has sufficient capacity to 
remove the decay heat load.
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As discussed in the licensee submittal of September 28, 1981, 
plant operating procedures were developed in response to post
TMI Bulletins and Orders for natural circulation cooling, for 
inadequate core cooling and for PORV operation. Primary feed 
and bleed using these procedures is a scenario that is covered 
in operator training.  

Although the staff has not reviewed the licensee calculations 
in detail, this alternate decay heat removal method would be 
available for cooling should the West Feedwater Heater Platform 
be damaged by a large earthquake.  

2. Inherent Seismic Resistance 

The licensee performed a detailed analysis to establish the 
structural capacity of the North Turbine Building Extension, the 
West Feedwater Heater Platform and masonry walls in the Turbine 
Building. These results were reviewed during a meeting with the 
staff on July 30, 1981. A simplified dynamic analysis of the 
entire Turbine Bulding considering soil structure interaction (SSI) 
was performed to determine the fundamental vibrational modes and 
mode shapes for the North Turbine Building Extension and the West 
Feedwater Heater Platform. To determining the capacity of the 
structures, accelerations from the 4% damped O.5g Housner Spectrum 
was used in a static analysis. Total force response in any one 
direction was obtained by combining 100 percent of the maximum 
response due to one earthquake component with 40 percent of the 
maximum response due to the other two earthquake components.  
During the meeting, the staff requested the licensee to verify 
by inspection that the welded connections were installed as designed 
and to evaluate the capacity of the column to girder connections.  
The results of the licensee's analyses and evaluations are contained 
in their August 11,1981 submittal. The results indicate that: 

1) the welded connections were installed in accordance with the 
original design; 

2) the connections are adequate up to the onset of yield in the 
columns; and
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3) the connections would exceed their elastic limit at significant
ly less than the full moment capacity that could be developed by 
the column.  

These results confirmed that the welded column to girder connections 
were the limiting element in the original design of these structures.  

The licensee has also performed a detailed inelastic analysis of the 
masonry walls u.sing an input of 0.67g Housner. The analysis results 
indicate that displacements up to 10" at midspan could occur but the 
wall would not collapse. The staff has not completed its review but 
believes that, although degradation (spalling and potential limited 
overstraining of rebar) could occur, collapse is not likely.  

For analyses of the North Turbine Building Extension and West 
Feedwater Heater Platform Structures, the licensee assumed a ground 
motion amplification factor of 1.4 (based upon their calculated fre
quencies and a 4% damped Housner Spectrum). The onset of structural 
yielding was predicted to occur at approximately 0.3g to 0.4g Housner 
Spectrum for the North Turbine Building Extension and for both East 
and West Feedwater Heater Platforms. The South Turbine Building Ex
tension would yield at a lower value.  

At the onset of ductile behavior, significant redistributions of loads 
in the members will begin to take place. Since the original column 
to girder connections could not develop the full plastic moment 
capacity of the columns, the licensee upgraded the strength of the 
connections on column lines B and D of the North Turbine Building 
Extension (a total of 5 of 8 such connections). These connections 
have been modified such that the full plastic moment capability of 
the columns can be developed. Considering that girder capacities 
are in excess of the column capacities and assuming that the column 
to foundation anchorages (i.e., bottom connections) are adequate, 
the top connections for columns line B and D are sufficient to 
allow some limited ductility for the North Turbine Building Extension.  
Column line B provides primary resistance to North-South motion, there
fore without considering restraint from adjacent structures (given the 
several inch gap that exists between the Enclosure Building and 
North Turbine Building Extension), these modified connections should 
be adequate to develop ductile behavior.
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The adequacy of the column to foundation anchorages in the North 
Turbine Building Extension is a key factor in the strength of the 
structure to resist earthquakes. Previous licensee analysis 
indicated anchor bolt capacities in the range of 0.39g to 0.48g 
Housner. These results indicated capacities in excess of the 
original top connections. Additional analysis considering the 
effects of column imbedment in the floor was presented to the 
staff on October 16, 1981, and is contained in the licensee's 
submittal dated October 19, 1981. Recognizing the limitations 
of using elastic analysis to predict ductile behavior and other 
uncertainties in the licensee's analysis of the anchor bolt 
capacities, the staff believes that the capacity of the structure 
to resist North-South ground motion is about O.4g Housner Spectrum.  

Column lines A and D provide the primary resistance of the North 
Turbine Building Extension to East-West motion. Only column line 
D is being modified. However, substantial restraint to the half 
of the structure supported by column line A is provided by the 
approximate 1 1/2 inch gap between it and the top of the spent fuel 
pool on the west side and the operating deck of the Control Building 
on the east side. Therefore, considering (1) the unmodified column 
line A connections should remain elastic up to a displacement of 
about 1 1/2 in., at which point the gaps would close and the restraint 
from the adjacent structure would be realized; and (2) the ductile 
behavior of column line D to resist seismic motions including any 
torsion which may result from the impacts with the adjoining structures, 
the staff concludes the seismic resistance capability of the struc
ture in the East-West direction should be comparable to that of the 
North-South direction.  

The staff estimates that the East and West Feedwater Heater Platforms 
are likely to have the capability to resist earthquake input in-the 
range of 0.3 to O.4g Housner. The performance of the North Turbine 
Building Extension based upon the recent modification of the top 
connections and considering the displacement constraints offered by 
the adjacent structures is likely to have the capability to resist 
earthquake input of about O.4g Housner. The South Turbine Building 
Extension would be expected to fail at an earthquake level less than 
that-for the East or West Feedwater Platform due to the substantial 
added load that it must carry due to the crane which is normally 
positioned over the South Turbine Building Extension.
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E. Safety Related Mechanical Equipment 

The original design of the safety related piping was based on the ANSI 
B31.1 code for power piping using the Housner Spectrum (0.5% damping) 
scaled to 0.25g which resulted in response accelerations of 1.0g 
and 0.67g for horizontal and vertical components respectively (Refer
ence 4). The original design basis for all equipment (mechanical and 
electrical) initially classified as safety related was 0.5g Housner 
Spectra with 1% and 2% damping ratios.  

In its Seismic Backfit Project (as discussed in Reference 3), the li
censee performed a seismic reevaluation for certain structures (con
tainment sphere and reactor building), piping (the primary reactor 
coolant system), and components (steam generators, reactor coolant 
pumps, pressurizer, and reactor vessel). The analyses were performed 

using 0.67g Housner Spectra. The containment sphere, the reactor 
building and the primary reactor coolant system are three sub-system 
models considered in the analysis. For example, the system model for 
the coolant loops included a detailed model of the reactor coolant 
system, with simplified models representing other components, systems 
and structures (containment sphere and reactor building). The sim
plified models were developed from more detailed models. The analy
sis included the dynamic characteristics of all major subsystems in 
the coupled time history analysis.  

The analysis of the reactor coolant system was based on the direct 
application of ground motion input to the complete closed system 
model. Based upon the results of this analysis some support modifi
cations were made for large NSSS equipment (i.e., steam generators 
and pressurizer, etc.) to resist overturning and to accomodate large 
thermal expansion. We have not yet completed our review of these 
reanalyses. Attached branch piping was not included in this reevalua
tion, but was initially designed considering a 0.5g Housner Spectra.  

The equipment in the Standby Power Addition Project was designed for 
the same seismic input as San Onofre Units 2 and 3. The design basis 
was 0.67g Modified Newmark-Hall Spectra (Reference 2). The piping 
and mechanical equipment were designed (Reference 11) in accordance 
with the applicable sections of the ASME B&PV Code and are acceptable.  

The auxiliary feedwater (AFW) system was not originally designated 
as a safety related system. Therefore, the system was originally
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designed to resist a 0.2g static horizontal acceleration. New dis
charge piping and portions of the steam supply piping to the steam 
driven AFW pump have been installed and were upgraded in their seis
mic design to 0.67g Housner Spectra. However, other portions of the 
AFW system (e.g., the supply piping to the AFW pumps and the 
condensate storage tank) have not been and are not presently being 
upgraded. The seismic design basis for the portions of the system 
which have not been upgraded is a 0.2g static horizontal acceleration.  

On November 24 and 25, 1980, the NRC staff conducted a site visit 
and a walk-down of the SONGS 1 auxiliary feedwater (AFW) system.  
Based on our observations of the existing AFW system, the NRC Staff 
concluded that some inherent seismic resistance capability was pro
vided in the initial design and construction for much of the system.  
Piping, cable trays, equipment and components were generally pro
vided with lateral support.  

Three areas of concern were identified which required remedial act
ions prior to the resumption of power operation of SONGS 1. The 
first concern was the Station No. 1 battery racks. While the exist
ing racks provided for some degree of lateral seismic load resist
ance and are redundant to the much more substantial No. 2 battery 
racks, the configuration did not appear to have a level of integ
rity commensurate with the importance of the batteries to plant 
safety. These racks appeared less capable of continued integrity 
following a seismic event when compared to the No. 2 battery racks 
which were installed to the seismic design criteria specified for 
their diesel generator installation. Therefore, we required that 
the existing No. 1 battery racks be re-evaluated using the current 
SSE specified criteria, and modified accordingly.  

The second concern was the suction piping to the AFW pumps, which 
consists of a single header from the condensate storage tank to the 
pumps. The header has some lateral support. However, the conden
sate storage tank was not qualified to the initial or current SONGS 
1 seismic criteria for safety related systems. The tank is not anc
chored at its base. It merely rests on the ground. Also, the 
permanent alternate water supply is through the tank. There is 
a capability to install a hose from a seismically qualified water 
source to the AFW pump suction and bypass the condensate storage 
tank. We required that a hose be installed and kept attached to
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the appropriate connections to facilitate its use if it became 
necessary to do so.  

The third concern was with the main instrumentation and control 
panels in the control room. These are supported at the bottom by 
a concrete channel and at the top by steel knee braces anchored to 
the concrete ceiling with expansion anchors. The requirements 
of IE Bulletin 79-02 (the concrete expansion anchor and base plate 
issues) had not been applied to these anchor bolts and base plates.  
We stated that conformance with the IE Bulletin requirements for fac
tors of safety, considering base plate flexibility, must be assured 
for the original design of these panels. Also, some bolts and screws 
were missing in these panels. We required that the licensee inspect 
all screws, bolts and nuts in the panel for their presence and integ
ity. Missing fastening devices were to be replaced.  

These three actions were completed by the licensee prior to their re
start in June 1981.  

Based upon the detailed walk-downs of the SONGS 1 AFW system, the AFW 
system possesses an adequate degree of seismic resistance and redun
dancy to permit plant operation during the near term seismic reevalua
tion and upgrading of this system required of all operating PWRs by 
NRR Generic Letter dated February 10, 1981. However, this conclusion 
is contingent upon the structural integrity of the North Turbine 
Building Extension, the West Feedwater Heater Platform and any masonry 
walls whose failure could impair the function of the AFW system.  

F. Anchorage and Support of Class IE Electrical Equipment 

In response to the NRC's letters of January 1 and July 28, 1980, on 
tie-down of safety related electrical equipment, the licensee con
ducted a walk-through visual inspection of the plant and made a pre
liminary assessment of the adequacy of equipment tie down. The 
licensee surveyed approximately fifty-nine items and found that ap
proximately two-thirds were adequately secured. Based on the re
sults of these preliminary assessments, interim modifications were 
completed for the remaining items in July and August 1980.
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Following completion of these interim modifications, detailed anal
yses were performed on the anchorages of all identified items.  
These analyses were divided into two phases. The first phase includ
ed all equipment at grade elevation for which response spectra were 
available (the 0.67g Housner Spectra). The results of these analyses 
confirmed the adequacy of the preliminary assessments and the interim 
modifications with five exceptions. The five items were the battery 
racks, the Uninterruptable Power Supply battery rack, the High Volt
age control board, the 5kVa inverter and.the battery chargers.  

The second phase of the program included all equipment located in the 
control room. The analysis of the anchorage of safety related elec
trical equipment in the control room is based on the estimated 
floor response spectra with a peak floor acceleration of 2.0g. From 
the results of the analyses, additional modifications were found to 
be required for process control racks R1 through R7, RIO and R11, the 
nuclear instrumentation system, radiation monitoring system, vital 
bus assembly, and containment system actuation system logic Train A 
cabinets.  

All modifications identified by the licensee to be necessary to resolve 
all electrical equipment anchorage have been implemented. Our review 
of the adequacy of these modifications is continuing.  

IV. Seismic Reevaluation Program 

In accordance with 10 CFR 50.54(f) of the Commission's regulations, 
a letter was issued on August 4, 1980 to Southern California Edison 
Company requesting that the licensee: 

1. submit details of a seismic reevaluation program plan addressing 
the scope of review, evaluation criteria and a schedule for 
completion; and 

2. provide justification for continued operation in the interim un
til the program is complete.



-16.  

It was noted in our letter that the proposed program plans and 
schedule for an expanded program should include an evaluation of the 
following: 

1. the remainder of the reactor coolant pressure boundary (i.e., all 
attached piping/equipment), 

2. safety related mechanical and electrical equipment to bring the 
plant to cold shutdown, and 

3. safety related mechanical and electrical systems required to mit
igate the consequences of an accident.  

In its response to this letter the licensee referenced its April 28, 1980 
submittal (Reference 1) as its basis for continued operation in the interim 
until the program is complete. The program scope and schedule in this sub
mittal needed to be modified to include the reevaluation of piping and 
mechanical/electrical equipment.  

Subsequently, several meetings were held between the licensee and the NRC 
Staff to discuss the seismic reevaluation program scope and schedule.  

The licensee partially responded in a letter submitted on February 23, 1981, 
entitled "Balance of Plant Structures Seismic Reevaluation Criteria." This 
document provides a detailed description of the methodology and criteria to 
be used in seismic reevaluation of each of the plant strutures included in 
the program, with the exception of the upgraded projects previously dis
cussed which include the Reactor Building, Steel Containment Sphere, Sphere 
Enclosure Building, and Diesel Generator Building.  

A follow-up to the 10 CFR 50.54(f) letter was sent to the licensee on April 
24, 1981 requesting the information on the complete scope and schedule for 
the reevaluation program. In response to our April 24, 1981 letter, the 
licensee submitted a description of complete program scope and schedule on 
July 7, 1981.
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SCE has committed to complete the balance-of-plant structures and 
masonry wall evaluations by January 1982. SCE also proposed that 
any modifications be evaluated to determine if they would be impacted 
by other SEP topic evaluations and therefore should be deferred to the 
SEP integrated safety assessment. By May 1, 1982, SCE is scheduled 
to have reevaluated the remainder of the primary coolant pressure 
boundary and all structures and mechanical systems required to bring 
the plant to a safe shutdown. Accident mitigating systems will be 
completed by November 1982.  

V. Conclusion 

As discussed in the above evaluation, significant seismic upgrading of the 
San Onofre Unit 1 facility is underway, much has been accomplished and more 
is scheduled. The staff also agrees with the licensee's April 28,1980 
basis for continued operation for those structures, systems and components 
which were originally designed to meet a 0.5g Housner Spectra as ground 
motion input.  

However, not all safety related structures and systems were designed to 
this level of ground motion. In particular two critical areas of the 
Turbine Building complex (North and West Extensions), several masonry walls 
and the Auxiliary Feedwater system are in this category. It is the NRC's 
judgment that the inherent seismic capability of the AFW system and the ad
ditional water supply that bypasses the normal suction piping provide an 
adequate basis for continued operation during the seismic reanalysis and 
upgrading of the Auxiliary Feedwater System. Based on our review to date, 
we consider the masonry walls have adequate seismic resistance, although 
spalling and rebar overstraining may be expected to occur at levels some
what below the 0.67g Housner Spectra used by the licensee in his analyses.  
Our evaluation of the North Turbine Building Extension and the West Feedwater 
Heater Platform indicate an inherent capacity to withstand seismic events in 
excess of the original design (0.2g Static). As discussed in Section III.A.4, 
the staff estimates that the North Turbine Building Extension would have the 
capacity to withstand an earthquake input level of 0.4g Housner.  

The staff has concluded that certain modifications to (1) the North Turbine 
Building Extension and (2) the West Feedwater Heater Platform are necessary 
in the near term to increase the capability of certain plant structures to 
resist earthquakes at SONGS 1 to assure that continued operation of the 
facility is not inimical to the health and safety of the public.
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For the reasons discussed in Section II.B., Near-Term Seismic Hazard, 
the probability is low that ground motion at the reactor site greater 
than that characterized by 0.4g Housner Spectrum would be exceeded.  
Therefore, considering the plant's ability to resist strong ground 
motion, as discussed in Section III, Seismic Resistance of Structures, 
Systems and Components, and considering the low probability of the 
ground motion discussed above until June 1, 1982; the staff concludes 
that short term operation of San Onofre Unit 1 during the seismic re
evaluation of the facility and the implementation of any modification 
shown to be necessary as a result of seismic reanalysis is acceptable 
under the following conditions: 

(1) Structural upgrading of the North Turbine Building Extension 
and West Heater Platform by adding diagonal steel bracing is 
to be completed by June 1, 1982 or the facility is to be shut 
down until such upgrading is completed; 

(2) Results of seismic analysis of structures are to be submitted for 
NRC review by January 31, 1982 and for all other items on the 
schedule specified in the licensee's November 3, 1981 letter; 

(3) Any modifications shown to be necessary as a result of the 
seismic analysis which are not implemented by January 1, 1983 
are to be justified on a case by case basis with a schedule for 
implementation; and 

(4) Prior to upgrading of the North Turbine Building Extension and 
West Heater Platform, either the'gantry crane is to be parked at 
the extreme south limit of travel or the reactor is to be shut 
down during periods when crane movement is required.
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKET NO. 50-206 

SOUTHERN CALIFORNIA EDISON COMPANY 

SAN ONOFRE NUCLEAR GENERATING STATION, UNIT 1 

ISSUANCE OF DIRECTOR'S DECISIONS 

UNDER 10 CFR 2.206 

By petitions received since November 1979 (44 FR 75535, December 20, 1979) 

approximately 1560 California residents have requested that the Nuclear 

Regulatory Commission's Director of Nuclear Reactor Regulation suspend or 

revoke the operating license for the San Onofre Nuclear Generating Station, 

Unit 1. By letter dated July 10, 1981, Mr. Ralph Nader also requested that 

operation of San Onofre Unit 1 be suspended pending completion of a "license

review" for the facility. The petitions and Mr. Nader's letter have been 

considered under the provisions of 10 CFR 2.206.  

The petitions allege that San Onofre Unit 1 is not designed to withstand 

possible ground motions from earthquakes that may occur and that evacuation 

plans are inadequate to cope with a potential accident at the site. Moreover, 

in an updated petition distributed by the Alliance for Survival in 1980, the 

petitioners expressed seismic concerns in light of the Livermore earthquake 

of January 1980. The updated petition also pointed out that the Rogovin 

Report to the Nuclear Regulatory Commission on the Three Mile Island accident 

recommended that old reactors near major cities be shutdown until evacuation 

plans are-realistic. Mr. Nader requested that operation of San Onofre Unit 1 

be suspended until that review is completed.
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Upon review of information pertaining to the seismic and evacuation 

concerns at San Onofre Unit 1 and the information provided by the 

petitioners and Mr. Nader, the Director of Nuclear Reactor Regulation 

has determined that suspension or revocation of the operating license 

for San Onofre Nuclear Generating Station, Unit 1, is not warranted.  

Accordingly, the requests of the residents of California and Mr. Nader 

have been denied. The reasons for this denial are explained in two 

"Director's Decisions" under 10 CFR 2.206 (DD-81-19; and DD-81-20) 

which are available for public inspection in the Commission's Public 

Document Room, 1717 H Street, N. W., Washington, D. C. and at the 

Mission Viejo Branch Library, 24851 Chrisanta Drive, Mission Viejo, 

California.  

A copy of the decisions will be filed with the Secretary for the 

Commission's review in accordance with 10 CFR 2.206(c). As provided 

in this regulation, the decisions will become the final action of the 

Commission twenty-five (25) days after issuance, unless the Commission 

on its own motion institutes review of these decisions within that time.  

Dated at Bethesda, Maryland, this 16th day of November, 1981.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Harold R. Denton, Director 
Office of Nuclear Reactor Regulation


