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SYNOPSIS

Southern California Edison Company, San Diego Gas and Electric Company, the City of
Anaheim, and the City of Riverside (hereinafter, applicants) propose to construct a temporary
spent nuclear fuel storage facility at the San Onofre Nuclear Generating Station (SONGS),

. located in an unincorporated portion of northern San Diego County. The facility will house spent
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fuel used to generate electricity at SONGS Units 2 and 3. It will be located on an existing,
developed industrial site at Unit 1.

The applicants propose to construct three separate steel-reinforced concrete pads (covering an
approximate area of 25,550 square feet) and approximately 104 steel-reinforced concrete fuel
storage modules that will be placed on top of the pads. The facility will be designed and
constructed in accordance with the SONGS 2 and 3 Nuclear Regulatory Commission (NRC)
operating licenses and NRC regulations. The fuel storage facility will be constructed in three
separate phases from approximately 2002 to 2015.

According to the applicants, additional storage capacity is necessary to store SONGS 2 and 3
spent fuel until their NRC operating licenses expire in 2022. The SONGS 2 and 3 spent fuel
storage pools currently provide the capacity to store all fuel that will be used by both units
through roughly 2007. The applicants are proposing dry storage, as opposed to a new pool
storage facility, because the method is more economical and it places the fuel into containers that
can be removed from the SONGS site by the Department of Energy when its permanent
repository becomes available. Some fuel currently stored in water-filled pools will be transferred
to the proposed storage facility until the U.S. Department of Energy (DOE), under obligation
pursuant to the Nuclear Waste Policy Act of 1982, accepts the fuel for final disposal at a federal
repository. The applicants will continue to use the existing SONGS 2 and 3 pool spent fuel
storage facility. Spent fuel will be stored in these pools for a minimum of five years before it is
transferred to dry storage.

The U.S. Nuclear Regulatory Commission has sole jurisdiction over the regulation of nuclear
power plants, including radioactive hazards, safety issues, and spent fuel handing and storage.
The State of California is preempted from imposing upon nuclear power plant operators
any regulatory requirements concerning radiation hazards and nuclear safety. The
possession, handling, storage, and transportation of spent nuclear fuel similarly are precluded
from state regulation. The applicants’ SONGS 2 and 3 operating licenses require them to comply
with all NRC regulations that apply to the operations and activities conducted at those units, -
including the possession, use, and storage of nuclear fuel. The applicants will control and
monitor radioactive releases from the proposed project using the same programs and procedures
currently implemented for the commercial operation of the plant.

On November 14, 2000, the Coastal Commission held a public hearing and continued this
application, requesting that staff address the geologic stability of the proposed project, including,
but not limited to, potential hazards from earthquakes, tsunamis, and landslides, consistent with
Section 30253 of the Coastal Act. This staff report addresses these issues.

Coastal Act Issues

The San Onofre bluffs, site of the SONGS facility, are an area of high geologic, flood and fire
hazard. The Commission has identified the following geologic issues that must be considered to
find that the proposed development will minimize risk to life and property (including the
proposed development), and to assure stability and structural integrity at the site: seismic safety
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(including ground shaking, fault rupture, liquefaction, and tsunami runup), bearing capacity of
the foundation elements, safety from coastal bluff retreat and shoreline erosion, and stability of
slopes adjacent to the proposed development. As proposed, the project will minimize risk to life
and property and will not create nor contribute significantly to erosion, geologic instability, or
destruction of the site or surrounding area.

Because the proposed project will take place on an existing, industrial site currently occupied by
SONGS 1, no on-site biological resources exist. Potential lighting and noise impacts to nearby
environmentally sensitive habitat areas will be avoided. Recreation on and public access to the
adjacent San Onofre State Beach will not be restricted during project operations. All relevant air
quality permits, if required, will be obtained through the San Diego County Air Pollution Control
District.

Commission staff recommends approval of the proposed project, as conditioned.
1.0 STAFF RECOMMENDATION
1.1  Approval with Conditions

The staff recommends conditional approval of Coastal Development Permit application No. E-
00-014.

Motion:

I move that the Commission approve Coastal Development Permit Application No. E-00-
014, subject to the conditions set forth in the staff recommendation dated February 28,
2001.

The staff recommends a YES vote. To pass the motion, a majority vote of the
Commissioners present is required. Approval of the motion will result in the adoption of
the following resolution and findings.

Resolution:

The Commission hereby approves Coastal Development Permit E-00-014 and adopts the
findings set forth below on grounds that the development as conditioned will be in
conformity with the policies of Chapter 3 of the Coastal Act and will not prejudice the
ability of the local government having jurisdiction over the area to prepare a Local
Coastal Program conforming to the provisions of Chapter 3. Approval of the permit
complies with the California Environmental Quality Act because either 1) feasible
mitigation measures and/or alternatives have been incorporated to substantially lessen any
significant adverse effects of the development on the environment, or 2) there are no
further feasible mitigation measures or alternatives that would substantially lessen any
significant adverse impacts of the development on the environment.
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2.0 STANDARD CONDITIONS See Appendix A
3.0 SPECIAL CONDITIONS
The Commission grants this permit subject to the following special conditions:

1. Construction Debris. Construction debris generated as part of the proposed project shall at
the earliest practicable opportunity be disposed of at an appropriate offsite facility. Any
construction debris or material present on-site, including construction debris or material
subject to removal in accordance with the preceding requirement, that could potentially
contribute to increased sediment loading shall be covered and/or contained during
precipitation events.

2. Sump Monitoring and Maintenance. Sediment and other material that collects in the on-
site sump from the project site’s yard (storm water) drains shall be monitored and removed
before such sediment or material reach quantities sufficient to pose a risk to the proper
functioning of the sump.

4.0 'FINDINGS AND DECLARATIONS
The Commission finds and declares the following:
41 PROJECT DESCRIPTION

Project Location

The San Onofre Nuclear Generating Station (SONGS) is located in an unincorporated area of
northern San Diego County on the United States Marine Corps Base, Camp Pendleton (Exhibit

D).
Background and Preemption of State Regulation

SONGS Units 2 and 3 have operated as 1127-megawatt commercial nuclear power plants since
1983 and 1984, respectively. Both units were constructed on land leased from the U.S.
Department of the Navy, U.S. Marine Corp Base, Camp Pendleton. SONGS Unit 1, currently
non-operational and in the process of being decommissioned, is located adjacent to and
immediately north of Unit 2. The entire SONGS site covers 83.6 acres. SONGS 2 and 3 are
collectively owned by Southern California Edison (75.05% interest), San Diego Gas and Electric
Company (20%), the City of Anaheim (3.16%), and the City of Riverside (1.79%).

A power plant that uses radioisotopes in the production of energy is required to comply with the
federal Atomic Energy Act (Act) (42 U.S.C. Sect. 2011). The Nuclear Regulatory Commission
(NRC) was created to issue operating licenses under the Act and to enforce the requirements of
the Act and a plant’s operating license. Federal regulations (e.g., 10 CFR Parts 20, 50, 71 and
72) also govern the possession, handling, storage, and transportation of radioactive materials




CDP Application No, E-00-014
Applicants: Southern California Edison et al.
Page 5

from a nuclear power plant. The State of California is preempted from imposing upon the
operators any regulatory requirements concerning radiation hazards and nuclear safety.
In Pacific Gas and Electric Company v. State Energy Commission, 461 U.S. 190, 103 S.Ct. 1713
(1983), the U.S. Supreme Court held that the federal government has preempted the entire field
of “...radiological safety aspects involved in the construction and operation of a nuclear plant,
but that the states retain their traditional responsibility in the field of regulating electrical utilities
for determining questions of need, reliability, costs and other related state concerns.”

The possession, handling, storage, and transportation of spent nuclear fuel similarly are
precluded from state regulation. The applicants’ SONGS 2 and 3 operating licenses require them
to comply with all NRC regulations that apply to the operation of both units, including the
possession, use, and storage of spent nuclear fuel. The applicants will control and monitor
radioactive releases from the proposed project using the same programs and procedures currently
implemented for the commercial operation of the units.

On February 15, 2000, the Commission approved CDP E-00-001, authorizing the demolition of
the structures comprising SONGS Unit 1 and the construction of the SONGS 1 spent fuel storage
facility (19 fuel storage modules) that the applicants will undertake in connection with the
decommissioning of Unit 1. The proposed project will be constructed adjacent to and integrated
into the SONGS 1 storage facility, adding 104 fuel storage modules to house SONGS 2 and 3
spent fuel (Exhibit 3).

Project Purpose

According to the applicants, additional storage capacity is necessary to store SONGS 2 and 3
spent fuel until their NRC operating licenses expire in 2022. The SONGS 2 and 3 spent fuel
storage pools currently provide the capacity to store all fuel that will be used by both units
through roughly 2007. The applicants are proposing dry storage, as opposed to a new pool
storage facility, because the method is more economical and it places the fuel into containers that
can be removed from the SONGS site by the Department of Energy when its permanent
repository becomes available. Some fuel currently stored in water-filled pools will be transferred
to the proposed storage facility until the U.S. Department of Energy (DOE), under obligation
pursuant to the Nuclear Waste Policy Act of 1982, accepts the fuel for final disposal at a federal
repository. The applicants will continue to use the existing SONGS 2 and 3 pool spent fuel
storage facility. Spent fuel will be stored in these pools for a minimum of five years before it is
transferred to dry storage.

According to the applicants, the DOE does not expect to start accepting SONGS 2 and 3 spent
fuel or spent fuel from any U.S commercial nuclear power plant until 2010, at the earliest. Until
then, the applicants are required by NRC regulations to safely monitor and maintain the SONGS
2 and 3 fuel.
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Temporary Spent Nuclear Fuel Storage Facility

As stated above, until the U.S. Department of Energy accepts SONGS spent fuel for final
disposal at a federal repository, the applicants are required by NRC regulations and their
operating licenses to safely store and maintain it. The proposed project, an “Independent Spent
Fuel Storage Installation” (ISFSI) is comprised of an array of concrete fuel storage modules
(FSMs) located on a reinforced concrete pad. A stainless steel canister containing the spent fuel
assemblies is secured inside the FSMs. The proposed project will be located within the existing
Unit 1 boundaries on a generally flat area at an approximate elevation of 20 feet above sea level.
It will be a minimum of 180 feet away from the beach/seawall and a minimum of 150 feet from
the slopes surrounding the plant.

Approximately 104 steel-reinforced FSMs that will be placed on top of three steel-reinforced
concrete pads, covering an approximate area of 25,550 square feet (Exhibit 2). The concrete
pads will be a minimum of three feet thick (with the top being at the existing grade elevation)
and will be approximately 43 feet wide and long enough to accommodate the module array. It
will contain 7/8” diameter reinforcing bar (rebar) spaced on 12” centers running the length of the
pad (top and bottom) and 1-1/8” diameter rebar spaced on 12” centers across the width of the
pad. The minimum compressive strength of concrete is 4000 1bs. finch?. The pad will be
designed in accordance with the requirements of American Concrete Institute (ACI-349), “Code
Requirements for Nuclear Safety Related Concrete Structures”.

A FSM is shaped like a rectangular box and will be no more than 22 feet in height above the
existing grade by 9 feet wide and 23 feet long. The FSMs are constructed of reinforced concrete
and weigh over 400,000 lbs. each. Generally, rebar within the FSM will range in size from ¥2” to
1” in diameter with spacing ranging from 6” to 18”. The FSMs are tied together in arrays with a
combination of 1.5” bolts and 1” rebar. The minimum compressive strength of concrete is 5000
Ibs./inch®. The design and construction of the FSMs will be in accordance with ACI-349 and
ACI-318, “Building Code Requirements for Reinforced Concrete”.

Each FSM will house a NRC-licensed steel cask or canister that may contain up to 24 fuel
assemblies. A fuel assembly consists of 236 zircalloy metal tubes approximately 12.8 feet long
and 3/8” in diameter, in which ceramic uranium dioxide fuel pellets are placed. Known as fuel
pins, the tubes are completely sealed with welded end plugs. Each fuel assembly has an overall
length of about 15 feet and weighs approximately 1,500 Ibs.

As indicated above, the proposed project will consist of three separate reinforced concrete pads,
to be constructed in three separate phases. The first pad will be constructed adjacent to and
integrated into the construction schedule of the SONGS 1 spent fuel storage facility. This phase
is proposed to commence in November 2002. The second pad is anticipated to be constructed in
2008 after the SONGS 1 decommissioning is complete and as additional capacity is needed. The
third pad is to be constructed sometime between 2011 and 2015 as the need arises.

- The proposed fuel storage facility will be constructed within the existing, developed SONGS 1
site (Exhibit 3). The construction process will involve: (1) minor grading without breaking new
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ground; (2) placing the flat, reinforced concrete pad at ground level; (3) installing a chain-link
security fence, perimeter lighting, and cameras and; (4) lifting and setting the free-standing spent
FSMs, to be fabricated offsite, on the pad. This work will involve customary grading equipment
(such as a front-end loader and a compaction roller) and concrete construction equipment (such
as forms, concrete tooling, and a mobile crane). Concrete will be delivered pre-mixed from local
suppliers. Construction activities are scheduled to be performed during daylight hours.
However, the applicants state that some tasks, completion of which cannot be delayed, such as a
large concrete pour or finishing, could occasionally continue until after daylight hours.

The entire facility will be designed and constructed in accordance with NRC regulations (10
C.F.R. Part 72, Subpart K, “General License for Storage of Spent Fuel at Power Reactor Sites,”
as published in the Federal Register on July 18, 1990, 55 FR 29191) and the SONGS 2 and 3
operating licenses. The applicants maintain that the proposed project will be undertaken in
accordance with the existing programs that implement and comply with NRC and Occupational
Safety and Health Administration regulations. Existing lighting, telephone, and drainage
infrastructure may be modified to accommodate the storage facility. However, the project will
not change the existing drainage pattern from the site. All liquid discharges from the
construction project will be regulated under the current SONGS 1 National Pollution Discharge
Elimination System (NPDES) permit. There will be no liquid discharges or gaseous emissions
from the storage facility.

42  PRIOR COMMISSION APPROVALS

In 1974, the Commission conditionally approved the construction of SONGS Units 2 and 3 (6-
81-330). In 1991, the Commission further conditioned the same permit to require the applicants
to implement a compensatory mitigation program. In 1997, the Commission, among other
things, approved an amendment (6-81-330-A) to the SONGS 2 and 3 permit to amend the
condition that required mitigation for adverse impacts to the marine environment caused by
SONGS Units 2 and 3.

On February 15, 2000, the Commission approved coastal development permit E-00-001
authorizing Southern California Edison and San Diego Gas and Electric Company to
decommission Unit 1 and construct a temporary spent fuel storage facility for Unit 1. The
facility, slated for construction in November 2002, will consist of 19 fuel storage modules and
cover an area approximately 4067 sq. ft. and reach 38 feet high.

43 OTHER AGENCY APPROVALS
U.S. Nuclear Regulatory Commission

The U.S. Nuclear Regulatory Commission (NRC) has three principal regulatory functions: (1)
establish standards and regulations, (2) issue licenses for nuclear facilities and users of nuclear
materials, and (3) inspect facilities and users of nuclear materials to ensure compliance with the
requirements. The applicants are required to possess, use, and store radioactive waste streams in
accordance with federal regulations (e.g., 10 CFR Parts 20, 50, and 72) and their SONGS 2 and 3



CDP Application No. E-00-014
Applicants: Southern California Edison et al.
Page 8

NRC Operating License. NRC regulations allow licensees to store spent nuclear fuel either in a
wet (pool storage) or dry (cask storage) method. However, they require an applicant to obtain
either a specific or seek coverage under a general license'. Under a specific licensing process, the
NRC conducts site-specific review of the proposed storage site. A general license allows persons
authorized to possess or operate nuclear power plants to contract with an NRC-approved supplier
of spent fuel storage casks. The supplier has the obligation to obtain NRC approval (i.e., a
Certificate of Compliance) of its casks pursuant to 10 CF.R. 72, Subpart L.

In a letter dated October 4, 2000 to the NRC, the applicants informed the NRC that they will
pursue a general license and that they have contracted with Transnuclear West Inc. to furnish
storage casks. Transnuclear West Inc. submitted an application for a Certificate of Compliance
(COC) to the NRC on September 29, 2000. A COC expires 20 years after the date that the cask
is first used by the general licensee to store spent fuel, unless the cask’s COC is renewed.

In order to seek coverage under a general license, the applicants are required to comply with the
general license conditions pursuant to 10 C.F.R. 72.212 and others as indicated in 10 C.F.R.
72.13(c). Among other requirements, the former section requires the applicants to:

1. Formally notify the NRC at least 90 days prior to the initial storage of spent fuel.

2. Register use of each cask with the NRC no later than 30 days after using that cask to
store spent fuel.

3. Perform written evaluations, prior to use, that establish that conditions set forth in the
COC have been met and cask storage pads and areas have been designed to
adequately support the statis load of the stored casks.

4. Review the Safety Analysis Report (SAR) referenced in the Certificate of Compliance
and the related NRC Safety Evaluation Report, prior to use of the general license, to
determine whether or not the reactor site parameters, including analyses of earthquake
intensity and tornado missiles, are enveloped by the cask design bases considered in
these reports.

5. Protect the spent fuel against the design basis threat of radiological sabotage in
accordance with the same provisions and requirements as are set forth in the licensee's
physical security plan.

6. Review the reactor emergency plan, quality assurance program, training program, and
radiation protection program to determine if their effectiveness is decreased and, if so,
prepare the necessary changes and seek and obtain the necessary approvals.

' In issuing 10 C.F.R. 72.210, a general license for the storage of spent fuel in an independent spent fuel storage
installation was effectively granted to persons authorized to possess or operate nuclear power reactors. Applicants
wishing to seek coverage under this license must comply with the general license conditions pursuant to 10 C.E.R.
72.212 and others as indicated in 10 C.F.R 72.13(c).
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. Additionally, 10 C.F.R 72.122 specifies overall requirements the proposed project must meet.
Major requirements include:

(a) Quality Standards. Structures, systems, and components important to safety must be
designed, fabricated, erected, and tested to quality standards commensurate with the
importance to safety of the function to be performed.

(b) Protection against environmental conditions and natural phenomena.

(1) Structures, systems, and components important to safety must be designed to
accommodate the effects of, and to be compatible with, site characteristics and
environmental conditions associated with normal operation, maintenance, and
testing of the ISFSI [independent spent fuel storage installation] or MRS
[monitored retrievable storage installation] and to withstand postulated accidents.

(2) Structures, systems, and components important to safety must be designed to
withstand the effects of natural phenomena such as earthquakes, tornadoes,
lighting, hurricanes, floods, tsunami, and seiches, without impairing their
capability to perform safety functions. The design bases for these structures,
systems, and components must reflect:

1) Appropriate consideration of the most severe of the natural phenomena
. reported for the site and surrounding area, with appropriate margins to take
into account the limitations of the data and the period of time in which the
data have accumulated, and

(i)  Appropriate combinations of the effects of normal and accident conditions
and the effects of natural phenomena. The ISFSI or MRS should also be
designed to prevent massive collapse of building structures or the dropping
of heavy objects as a result of building structural failure on the spent fuel
or high-level radioactive waste or on to structures, systems, and
components important to safety.

(3) Capability must be provided for determining the intensity of natural phenomena
that may occur for comparison with design bases of structures, systems, and
components important to safety.

(c) Protection against fires and explosions. Structures, systems, and components
important to safety must be designed and located so that they can continue to perform
their safety functions effectively under credible fire and explosion exposure
conditions. Noncombustible and heat-resistant materials must be used wherever
practical throughout the ISFSI or MRS, particularly in locations vital to the control of
radioactive materials and to the maintenance of safety control functions. Explosion
and fire detection, alarm, and suppression systems shall be designed and provided

. with sufficient capacity and capability to minimize the adverse effects of fires and
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explosions on structures, systems, and components important to safety. The design of
the ISFSI or MRS must include provisions to protect against adverse effects that
might result from either the operation or the failure of the fire suppression system.

(e) Proximity of sites. An ISFSI or MRS located near other nuclear facilities must be
designed and operated to ensure that the cumulative effects of their combined
operations will not constitute an unreasonable risk to the health and safety of the
public.

(g) Emergency capability. Structures, systems, and components important to safety must
be designed for emergencies. The design must provide for accessibility to the
equipment of onsite and available offsite emergency facilities and services such as
hospitals, fire and police departments, ambulance service, and other emergency
agencies.

(h) Confinement barriers and systems.

(1) The spent fuel cladding must be protected during storage against degradation that
leads to gross ruptures or the fuel must be otherwise confined such that
degradation of the fuel during storage will not pose operational safety problems
with respect to its removal from storage. This may be accomplished by canning of
consolidated fuel rods or unconsolidated assemblies or other means as
appropriate.

(3) Ventilation systems and off-gas systems must be provided where necessary to
ensure the confinement of airborne radioactive particulate materials during normal
or off-normal conditions.

(4) Storage confinement systems must have the capability for continuous monitoring
in a manner such that the licensee will be able to determine when corrective action
needs to be taken to maintain safe storage conditions. For dry spent fuel storage,
periodic monitoring is sufficient provided that periodic monitoring is consistent
with the dry spent fuel storage cask design requirements. The monitoring period
must be based upon the spent fuel storage cask design requirements.

(5) The high-level radioactive waste must be packaged in a manner that allows
handling and retrievability without the release of radioactive materials to the
environment or radiation exposures in excess of part 20 limits. The package must
be designed to confine the high-level radioactive waste for the duration of the
license.
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Other requirements the proposed project must comply with specify criteria for nuclear criticality
safety (10 C.F.R. 124), criteria for radiological protection (10 C.F.R. 126), quality assurance (10
C.F.R. 140-176), and operator requirements (10 C.F.R. 190, 194).

Construction of the SONGS 2 and 3 dry storage facility will not require further NRC approval.
NRC staff may, however, inspect the construction of the fuel storage modules and the process of
loading and moving the spent fuel to the storage facility.

San Diego Air Pollution Control District (APCD)

The San Diego Air Pollution Control District (APCD) has permit authority under the California
Clean Air Act (CCAA) over direct emission sources in the project area. The APCD has not
established California Environmental Quality Act emission thresholds for construction activity
and instead relies on district rules to determine whether permit requirements are triggered by
construction-related emissions.

Since the proposed project’s emission sources will be construction equipment brought on the site
temporarily, the APCD will require permits, if necessary, for these individual sources of
emissions. The applicants will either obtain or contractually require vendors supplying the
equipment to obtain necessary permits from the APCD. Mobile construction equipment (e.g.,
cranes) used in connection with the project may be permit exempt, as determined by the APCD.

44  COASTAL ACT ISSUES
4.4.1 Geologic Hazards

Section 30253 of the Coastal Act states, in part, that:

New development shall:

(1) Minimize risks to life and property in areas of high geologic, flood, and fire
hazard.

(2) Assure stability and structural integrity, and neither create nor contribute
significantly to erosion, geologic instability, or destruction of the site or
surrounding area or in any way require the construction of protective devices
that would substantially alter natural landforms along bluffs and cliffs.

The San Onofre bluffs, site of the SONGS facility, are an area of high geologic, flood and fire
hazard. Accordingly, the Commission’s Senior Geologist has reviewed the documents submitted
by both the applicants and the opponents to the project, and has conducted his own literature
research. This section (4.4.1) contains his conclusions, which the Commission hereby
incorporates as findings.
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As described above, in section 4.1, the Commission is proscribed from applying section 30253—
or any section of the California Coastal Act—to issues related to nuclear or radiation safety.
Nevertheless, proposed development must assure geologic stability in order to conform to the
Coastal Act. The analysis that follows relates to the safety of the proposed development from
geologic hazard; it does not address the consequence of structural failure in terms of nuclear
safety. Such consequences are under the jurisdiction of the Nuclear Regulatory Commission
(NRC). The findings in this section relate only to issues of geologic stability pursuant to the
California Coastal Act.

The Commission has identified the following geologic issues that must be considered to find that
the proposed development will minimize risk to life and property (including the proposed
development), and to assure stability and structural integrity at the site: seismic safety (including
ground shaking, fault rupture, liquefaction, and tsunami runup), bearing capacity of the
foundation elements, safety from coastal bluff retreat and shoreline erosion, and stability of
slopes adjacent to the proposed development. :

4.4.1.1. Geologic Setting

The SONGS site lies in the Peninsular Ranges geomorphic province of southern California.
Bedrock at the site is the San Mateo Formation, a dense well lithified sandstone of Pliocene to
Pleistocene age. Borings indicate that this formation extends to at least a depth of 900 feet below
grade at the site. This bedrock unit is overlain by a series of marine and nonmarine terrace
deposits approximately 50 feet thick, which have been dated by correlation with similar deposits
containing mollusk fossils that are well dated at 80,000 to 180,000 years old (Fugro, 1975a;
Fugro, 1975b). The bedrock at the SONGS site is nearly flat-lying, dipping 10-15 degrees to the
northeast (Ehlig, 1977).

At the SONGS facility itself, the terrace deposits and the upper 10-20 feet of the San Mateo
Formation have been removed by grading, and the finished grade of the facility is set well below
the top of the coastal cliffs at an elevation of approximately 20 feet MLLW. The excavated
material was placed on the beach as sand nourishment, greatly increasing the width of the beach
in this area. Much of this material has now been removed by longshore drift, but a narrow beach
still exists seaward of the facility.

The Cristianitos fault, an apparently inactive low-angle normal fault (Shlemon, 1987), lies south
and east of the site, intersecting the seacliff approximately one mile south of the SONGS facility.
South of the fault, bedrock consists of the Miocene Monterey Formation, which is underlain by
the San Onofre breccia, well exposed in the San Onofre hills to the east. The marine and
nonmarine terrace deposits overlie the Monterey Formation as well as the San Mateo Formation.
In addition to the Cristianitos fault, which will be described in more detail below, four minor
faults have been mapped on the northwest flank of the San Onofre hills to the east of the site.
None show evidence of movement during the past two million years (U.S. Nuclear Regulatory
Commission, 1981). Several sets of shears in the San Mateo Formation were uncovered during
excavation for SONGS Units 2 and 3. These shears show displacements of 3 to 6 inches, but do
not offset overlying terrace deposits (Fugro, 1974a; Fugro, 1974b) (Fugro, 1976), and the NRC
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concluded that they do not represent recent faulting at the site (U.S. Nuclear Regulatory
Commission, 1975).

More distant geologic structures include the Newport-Inglewood-Rose Canyon fault zone
(variously referred to during NRC review as the “Offshore Zone of Deformation,” or the
“Southern California Offshore Zone of Deformation”), which passes approximately 8 km
offshore. Further offshore, in the region known as the California Borderland, lie several poorly
understood northwest-southeast trending strike-slip and/or thrust faults including the Coronado
Bank Fault Zone, San Diego Trough Fault Zone, Thirtymile Bank Fault Zone, and Oceanside
Thrust. Onshore, the northwest-southeast trending Elsinore, San Jacinto, and San Andreas Fault
Zones pass 38, 73, and 93 km from the site, respectively. Despite the proximity to these active
faults, the area is one of the most seismically quiet areas in coastal California, and historically
has experienced severe ground shaking relatively rarely.

4.4.1.2. Earthquakes and seismic hazards

Like most of coastal California, the SONGS site lies in an area subject to earthquakes. The site
lies approximately 8 km from the Newport-Inglewood-Rose Canyon fault system, 38 km from
the Elsinore Fault, 73 km from the San Jacinto Fault, and 93 km from the San Andreas Fault, all
of which have been designated “active” (evidence of movement in the past 11,000 years) by the
California Division of Mines and Geology (Jennings, 1994). Several relatively nearby offshore
faults, including the Coronado Bank Fault Zone, the San Diego Trough Fault Zone, the Thirty-
Mile Bank Fault, and the Oceanside Thrust also may be active faults by this definition.
Nevertheless, seismicity here has historically been relatively quiet compared to much of the rest
of southern California (Exhibit 4), probably because of the relatively great distance of the San
Andreas fault, which accommodates most of the plate motion in the area, and the relatively low
slip rates of the closer faults (Peterson et al., 1996). A magnitude (M) 5.4 earthquake,
associated with an unusually large swarm of aftershocks, occurred near the offshore San Diego
Trough Fault Zone in 1986, but no other moderate or large (> M,, 5.0) earthquake has occurred
within 50 km in historic time (Exhibit 4).

Seismic hazards at the site include ground shaking, surface rupture, liquefaction, slope
instability, and tsunami runup. All of these issues are addressed in these findings, but ground
shaking deserves special attention as it is the seismic hazard most likely to affect the proposed
development. To fully discuss the ground shaking hazard, an understanding of the means
geologists use to quantify ground shaking is necessary.

Ground shaking

Many different measures have been used over the years to assess earthquake magnitude. The
familiar Richter, or local, magnitude (Mp) is based on the ground shaking observed on a
particular type of seismograph that is most sensitive to short period (0.8 second) seismic waves.
These waves die out with distance, and so this measure is inappropriate when applied over long
distances (> ~500 km) to measure distant earthquakes. Moreover, for large earthquakes, the
Richter magnitude “saturates,” and fails to accurately reflect differences between large
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earthquakes of different magnitudes. The surface wave magnitude (Ms) was developed to
measure shaking of long period (20 second) waves, and is more suited to larger earthquakes. This ‘
scale, like its counterpart the body wave magnitude (Mg) also saturates in large earthquakes and,

like the Richter magnitude, is based solely on ground shaking, not the amount of energy released

by an earthquake. Currently, most seismologists prefer the moment magnitude (My) for

measuring large earthquakes. This measure is based on the strength of the rocks, the area of fault

rupture, and the amount of slip during an earthquake, and is a better measure of the amount of

energy released by an earthquake.

An earthquake of a given magnitude will produce different levels of ground shaking at different
locations, depending on the distance of the location from the earthquake hypocenter, the nature of
the soil or rock between the location and the earthquake, and soil and rock conditions at the site.
The level of shaking is expressed by a term called “intensity,” and is quantified by the Modified
Mercalli Index, whereby intensities ranging from I (not felt) through XII (near total destruction)
are assigned based on the level of damage sustained by structures. Better quantification of the
level of shaking also is possible; and the standard measure is peak ground acceleration (PGA),
usually expressed as a fraction of the acceleration due to gravity (9.81 m/s?, or 1.0 g). Peak
ground acceleration is typically measured in horizontal and vertical directions. It can be
expressed deterministically (“a given earthquake can be expected to produce a peak horizontal
ground accelerations at the site of X g”), or probabilistically (“given the seismic environment at
the site, there is a 10% chance that a peak ground acceleration of X g will be exceeded in 50
years”). The current trend is to express seismic risk in probabilistic terms. The State of California
has defined ground accelerations with a 10% chance of exceedance in 50 years as corresponding
to the “maximum probable earthquake” for the site. Ground shaking with a 10% chance of
exceedance in 100 years is defined as the “maximum credible earthquake.” Peak ground
accelerations depend not only on the intensity of the causative earthquake and the distance of the
site from the hypocenter of the earthquake, but also on site characteristics. Most important is the
depth and firmness of the soil and/or bedrock underlying the site. All of these parameters are
evaluated in producing a seismic shaking hazard assessment of a site.

In evaluating the response of structures to ground shaking, the frequency (cycles per second) of
that shaking is important—higher frequency shaking is more damaging to smaller, more rigid
structures, whereas lower frequency shaking is more damaging to larger, or more flexible
structures. The proposed ISFSI facility fits into the latter category. Different ground acceleration
values apply to seismic waves with different frequencies. The inverse of the frequency of a
seismic wave is its period. Thus, an earthquake with a peak ground acceleration of 0.7 g may
have a peak “spectral acceleration” (SA) of 1.1 g for waves of 0.3 second period, but only 0.5 g
for waves with periods of 1 second. A typical earthquake produces seismic waves with many
different periods, and a plot of spectral accelerations for an earthquake shows the ground
accelerations for waves of all periods. In addition, the duration of shaking appears to be
important in determining the amount of damage caused by ground shaking. The duration of
shaking correlates reasonably well with earthquake magnitude, but there are no currently
accepted means of estimating the expected duration of ground shaking from a given earthquake.




CDP Application No. E-00-014
Applicants: Southern California Edison et al.
Page 15

The SONGS Seismic Design Criteria

The applicant maintains that the seismic safety of the site has been assured through review by the
U.S. Nuclear Regulatory Commission, most recently the licensing review for Units 2 and 3.
Accordingly, it is appropriate to evaluate the SONGS seismic design criteria when considering
the safety of the proposed project, which would be located immediately adjacent to Units 2 and 3
on the site of the decommissioned Unit 1.

The recently-released seismic shaking hazard map of California (Peterson et al., 1999) portrays
the San Onofre area as a region of “low” seismic shaking potential, with a 10% chance of
exceeding approximately 0.3 g in 50 years. For comparison, the Big Sur coast is the only other
part of coastal California having a comparably low ground shaking potential according to this
assessment. The U.S. Geologic Survey’s latitude-longitude earthquake ground motion hazard
look-up page (http://geohazards.cr.usgs.gov/eqint/html/lookup.shtml) similarly reports an
expected peak ground acceleration of 0.32 g (10% chance of exceedance in 50 years). The
probabilistic peak ground accelerations and spectral accelerations for the San Onofre area,
assuming firm bedrock conditions, are as follows (determined from the USGS lookup page):

10% in 50 yr 5% in 50 yr 2% in 50 yr
PGA 0.32g 047 g 0.67g
0.2 sec SA 0.74 1.12 1.50
0.3 sec SA 0.64 1.06 1.38
1.0 sec SA 0.28 0.38 0.54

This assessment, however, is based only on current understanding of the likelihood of
earthquakes of varying intensities on nearby faults. A deterministic study undertaken at the time -
of the licensing permit application for SONGS Units 2 and 3 (U.S. Nuclear Regulatory
Commission, 1981) identified an earthquake on the Newport-Inglewood-Rose Canyon fault
system, centered on the portion of the fault nearest to the SONGS site, to be the seismic event
with the greatest potential ground shaking for the SONGS site. Other faults, such as the San
Andreas Fault, although capable of producing larger earthquakes than the Newport-Inglewood-
Rose Canyon fault system, are so far distant from the site that ground shaking would be less than
an earthquake on the Newport-Inglewood-Rose Canyon fault system. Because the applicant
refers to this assessment to assure the stability of the proposed project, analysis of how this
assessment was performed follows.

The 1981 NRC document reviewed several methods put forth by the applicant to arrive at an
estimate for the expected magnitude of a design basis earthquake (the “safe shutdown
earthquake” of the NRC). One method is the evaluation of historical seismicity on the Newport-
Inglewood-Rose Canyon fault system. Three historic earthquakes are known on this system, or its
possible extension into Baja California. Only the most recent, which occurred on March 11,
1933, can be accurately assigned a magnitude. That earthquake, the damaging Long Beach
earthquake, had a magnitude (Mw) of 6.4 (SCEC, 2001; the NRC (1981) reports both Mg and M,
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of 6.3). The locations of the two other earthquakes are not accurately known, but may be related
to this system. The first occurred near San Diego on November 22, 1800, and may have had a
magnitude of about 6.5 (U.S. Nuclear Regulatory Commission, 1981). The other earthquake, the
December 8, 1812 San Juan Capistrano earthquake, likely actually occurred on the San Andreas
Fault (SCEC, 2001) and may have had a moment magnitude of about 7.5. The NRC assumed in
1981 that the earthquake was centered on San Juan Capistrano, placing it on the Newport-
Inglewood-Rose Canyon fault, and estimated its magnitude as about 6.5 (Toppozada et al., 1979).
An 1892 earthquake in Baja California (Laguna Salada earthquake), with an estimated magnitude -
of 6.9 (Ms; Toppozada et al., 1979; Mw = 7.0 according to SCEC, 2001) probably is not related
to the Newport-Inglewood-Rose Canyon fault system (Gastil et al., 1979). From these data, the
NRC concluded that “the largest historical earthquakes which have an impact upon the
assessment of the maximum earthquake on the OZD [the Newport-Inglewood-Rose Canyon fault
system] are Mg = 6.3, 6.5, and 6.5 in southern coastal California and possibly Mg = 6.8 [sic] in
Baja California.” Earthquakes in southern California that have taken place since the NRC report
was published in 1981, including the 1992 Landers (Mw = 7.3; SCEC, 2001), 1994 Northridge
(Mw = 6.7; SCEC, 2001), and 1999 Hector Mine (My = 7.1; SCEC, 2001) earthquakes were not
associated with the Newport-Inglewood-Rose Canyon fault system. Shaking from each of these
events was minimal (< 0.1g) at the SONGS site (Collins, 1997).

A second approach to estimating the maximum earthquake likely to be produced by movement
along a fault is based on estimates of fault parameters, especially the long-term rate of slip on the
fault, estimates of the length of the fault that would rupture during an earthquake, and the amount
of displacement that would occur during an earthquake. David Slemmons, consultant to the
NRC, put forth over ten different estimates for the maximum magnitude of an earthquake on the
Newport-Inglewood-Rose Canyon fault system using various estimates of these parameters. His
analysis resulted in estimates of Mg ranging from 6.6 to 7.3 (U.S. Nuclear Regulatory
Commission, 1981). These estimates used a long-term slip rate of 0.5 mm/year, and rupture
lengths of up to 44 km (22 percent of the 200-km long system). Based on its own review, and a
limited review by the U.S. Geological Survey, the NRC concluded “that Mg = 7.0 is a reasonable,
yet conservative estimate of maximum earthquake potential based upon fault parameter
evaluation” (U.S. Nuclear Regulatory Commission, 1981). .

Estimating the amount of ground shaking expected at a particular location from a nearby
earthquake is challenging. At the time of the licensing of SONGS 2 and 3, the applicant
combined empirical data from recent earthquakes (especially the 1979 Imperial Valley
earthquake) and theoretical models to estimate the ground shaking expected at the SONGS site as
a result of the design basis earthquake (Ms = 7.0 at 8 km from the site). The theoretical estimate
was arrived at by 1) characterizing the nature of the fault slip in terms of fault type, rupture
velocity, dynamic stress release, and duration of slip; 2) propagating the energy released in (1)
through the earth structure between the fault and the site; and 3) calculating actual ground motion
by mathematically combining (1) and (2). The NRC and its consultants reviewed this procedure,
and required some modifications to the model. The applicants responded with a model that
assumes a rupture distance of 40 km, maximally focused at the site, with a fault offset of 130 cm
and a rupture velocity equal to 90% of the shear wave velocity. The mean spectra has a peak
acceleration of 0.31 g. After comparison with empirical models, and in order to build in
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conservatism for inaccuracies in the model, the NRC approved the calculated spectra multiplied
by a factor of about 2. The NRC approved spectra thus is pegged at a high-frequency peak
acceleration of 0.67 g (Exhibit 5) (U.S. Nuclear Regulatory Commission, 1981). Also shown in
exhibit 5 are spectral accelerations expected at the site from the design-basis earthquake
according to several newer models for the attenuation of seismic energy with distance.

The approach outlined above is deterministic in nature: a design basis earthquake was
established, and that earthquake was used to calculate expected ground acceleration. In 1995 a
probabilistic study was undertaken. Three independent sets of consultants contributed to this
product: Geomatrix (1994; 1995a; 1995b) determined the seismic source models; Woodward-
Clyde (1995a; 1995b) determined the seismic wave propagation (attenuation) models; and Risk
Engineering (1995) integrated these results and performed hazard assessment. The results
represent the annual frequency of exceedance of various ground motions at SONGS, shown as a
family of seismic hazard curves and as seismic spectra corresponding to the “safe shutdown
earthquake,” (annual probability of occurrence of 0.00014, or recurrence interval of 7,143 years).
This spectra peaks at somewhat higher accelerations than the deterministic spectra (Exhibit 6).

Recent studies and implications to seismic potential at the site

Some opponents to the proposed project indicate that, as a result of research undertaken since the
licensing of SONGS 2 and 3, new information is available on the geologic environment offshore
of the SONGS site that indicate that the design basis earthquake (Mg = 7.0 at 8 km; with high-
frequency ground accelerations pegged at 0.67 g) may underestimate the seismic risk at the site.
This is not the first time that the seismic safety of the SONGS facility has been formally
challenged. On September 22, 1996, Stephen Dwyer, a geologist from southern California,
petitioned the NRC to shut down the SONGS facility “as soon as possible” pending a complete
review of the “new seismic risk.” Mr. Dwyer asserted that the design criteria are “fatally flawed”
on the basis of new information gathered at the Landers and Northridge earthquakes. In
particular, he cited 1) ground accelerations as high as 1.8 g that were recorded during the My =
6.7 Northridge earthquake; 2) horizontal offsets of up to 20 feet in the Landers earthquake, and 3)
the fact that the Northridge fault was a “blind thrust and not mapped or assessed.” These issues
were addressed by the NRC in “Director’s Decision-97-23” (Collins, 1997). The high ground
acceleration associated with the Northridge earthquake appears to be due to characteristics (still
poorly understood) of one particular instrumented site (Rial, 1996). Nevertheless, as the record
from strong motion instrumentation improves, geologists are obtaining more and more records
showing high ground accelerations from even modest earthquakes (e.g., 0.48 g from the M, 5.0
Napa carthquake of 3 September 2000; L. Jones, USGS, pers. comm., 2001). What is equally or
more important than ground acceleration, however, is the spectral frequency at which the
acceleration occurs and the duration of shaking. Most of these high acceleration values are of
very short duration and occur at high spectral frequencies. The horizontal offset at the Landers
earthquake is not germane to an earthquake on the Newport-Inglewood-Rose Canyon fault
system as the fault dynamics are very different in the two cases. The NRC similarly dismissed the
fact that the Northridge fault was a blind thrust as not being germane to the SONGS site in that
the Newport-Inglewood-Rose Canyon system is known to be a strike-slip fault, not a blind thrust
(Collins, 1997). There is, however, evidence (presented below) that a thrust component may
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contribute to this fault system. To summarize, the NRC found in 1997 that there was no basis for
the Dwyer petition, that the design basis earthquake was adequate, and that the SONGS seismic
design criteria exceed the expected seismic spectra from such an earthquake.

Dr. Mark Legg has expressed several concerns related to the proposed project (Exhibit 7). Like
Mr. Dwyers, he is concerned with information gained by seismologists since the SONGS Units 2
and 3 licensing review:

Newer attenuation relations based upon recent large earthquake activity including the 1989 Loma
Prieta, California; 1992 Landers, California; 1999 Chi-Chi, Taiwan; 1999 Izmit, Turkey; and
1995 Kobe, Japan, and moderate earthquakes including the 1994 Northridge, California; 1987
Whittier Narrows, California; 1983 Coalinga, California; and 1984 Morgan Hill, California are
more accurate in estimating ground motions than the relationships used for the Safety Evaluation
conducted in the late 1970s (Abrahamson and Silva, 1997; Boore et al., 1997; Campbell, 1997;
Sadigh et al., 1997).

This statement is true, and is in fact born out by similar data from even smaller earthquakes such
as the 2000 Napa earthquake. However, as shown in Director’s Decision 97-23 (Collins, 1997),
the SONGS design spectra exceeds the spectral accelerations expected at the site from the
design-basis earthquake according to the attenuation models cited by Dr. Legg (Exhibit 5). Even
these attenuation models, as well as that by Spudich and others (1997), failed to predict the 0.48
g acceleration measured from the Napa earthquake of 2000—by a factor of four (Miranda and
Aslani, 2001). Nevertheless, irrespective of the attenuation models adopted during the licensing
review, the design spectra for the ISFSI facility is sufficiently conservative to allow for much
larger ground accelerations than might be predicted by the newer attenuation models.

Dr. Legg also points out in his communication to Commission staff (Exhibit 7) that:

it is now recognized that major detachment fault systems in the region are reactivated as thrust
faults, some blind (not reaching the surface). The major Oceanside detachment/thrust system

underlies the San Onofre Nuclear Generating Station (SONGS). Consequently, large thrust or
oblique-reverse earthquakes on this system may generate shaking levels in excess of the design
level of SONGS units 2 and 3 (Bohannon et al., 1990; Bohannon and Geist, 1998; Crouch and
Suppe, 1993; Grant et al., 1999; Legg et al., 1992; Nicholson et al., 1993; Rivero et al., 2000).

He goes on to indicate that:

...the reverse fault character of microearthquakes recorded along the Cristianitos fault trend in the
mid-1970s and reactivation of minor faulting uncovered during site excavations is consistent with
overall reactivation of ancient normal fault structures by a new stress regime involving northeast-
directed shortening or transpression. This assertion has now been confirmed by recent geologic
studies in the neighboring offshore region...

and that, because of the dipping nature of these thrust faults, in an earthquake involving them

... the SONGS site would not be 5-7 km from the epicentral zone, but instead directly above the
potential fault rupture plane. Estimation of strong motion should use an epicentral distance of zero

).
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The studies cited by Dr. Legg, as well as other studies, do suggest that a complex system of low-
angle faults, which appear to be old normal faults (related to crustal extension) reactivated as
thrust faults (related to crustal shortening) lie offshore of the SONGS site. The thrust character of
these faults may be related to the bend in the Newport-Inglewood-Rose Canyon fault system
offshore of Carlsbad. In this area Kuhn and others (Kuhn et al., 2000; Shlemon, 2000) have
documented complex fault features that appear to be related to thrusting. It is probably significant
that the 1986 Oceanside earthquake (My) 5.4, which was centered on one of these low-angle
faults, showed a thrust fault mechanism.

Thus, there appears to be credible evidence that, in addition to the strike-slip faulting recognized
at the time of the SONGS licensing review, thrust faults exist in the area offshore of the SONGS
site which might interact with the Newport-Inglewood-Rose Canyon fault system in a complex
way during an earthquake. If these faults are active or potentially active, the increase in potential
fault rupture area has, at a minimum, the potential to increase the magnitude of an earthquake on
the integrated fault system. Geologists’ understanding of this area is rapidly evolving, and there
are few constraints on the parameters needed to assess the increase in earthquake risk (such as
slip rate on each of the potentially active faults, segmentation of the faults, and potential for
cascading failure between fault segments). One of the few published estimates is that of Shaw
and his students (Rivero et al., 2000), who hypothesize that the combined system may be capable
of an earthquake ranging from My 7.1 to 7.6, depending on which sets of faults are involved in
the earthquake (Exhibit 8). Shaw’s tectonic model for the area is, however, quite controversial
(Jones, USGS, pers. comm., 2001). Commission staff consulted with seismologists and
geologists at the U.S. Geological Survey, California Division of Mines and Geology, California
Seismic Safety Commission, within academia, and at private consulting firms. Although there
was near unanimous recognition that there is an increased earthquake risk given our emerging
understanding of the complexities of the region relative to a simple strike-slip model used in the
SONGS seismic hazard assessments, no one could assess the potential ground shaking that might
be expected at the SONGS site.

The Commission thus finds that there is credible reason to believe that the design basis
earthquake approved by the NRC at the time of the licensing of SONGS 2 and 3—a magnitude
7.0 earthquake on the Newport-Inglewood-Rose Canyon fault system 8 km from the site,
resulting in ground shaking with a high frequency component peaking at 0.67 g—may
underestimate the seismic risk at the site. This does not mean that the facility is unsafe—although
the design basis earthquake may have been undersized, the plant was engineered with very large
margins of safety, and would very likely be able to attain a safe shutdown even given the larger
ground accelerations that might occur during a much larger earthquake. Assessing the safety of
the SONGS facility is not under consideration with this application. As will be shown, the
seismic design of the proposed project, which is under consideration, so far exceeds the ground
accelerations anticipated from the design basis earthquake that it is reasonable to believe that it
will be safe from even a much larger earthquake whose focus is even closer than the design basis
earthquake.



CDP Application No. E-00-014
Applicants: Southern California Edison et al.
Page 20

ISFSI seismic design

Exhibit 9 shows the horizontal (X and Y) and vertical seismic spectra for which the proposed
project is designed, together with spectra corresponding to SONGS seismic design, derived from
the design basis earthquake described above. Superimposed on each is the Commission staff’s
calculation for the maximum spectra that would be required at the site according to the Uniform
Building Code (Seismic Source A, epicentral distance <2 km, soil profile type Sc). The spectra
labeled “SONGS?” is derived from the NRC-approved “free-field” spectra and takes into account
the interaction of the proposed structure with ground motions, which tends to amplify shaking.
The design spectra corresponds to NRC Regulatory Guide 1.60, “Design response spectra for
seismic design of nuclear power plants.” Comparison of the design spectra with the calculated
spectra corresponding to the design basis earthquake show a very large factor of safety. The
design spectra greatly exceeds that of the design basis earthquake at all frequencies. It is
accordingly reasonable to conclude that even a much larger earthquake, a much lower epicentral
distance, or both, will not produce ground shaking exceeding the design of the proposed project.

Accordingly, the Commission finds that the proposed project has been designed to assure, to the
greatest extent feasible, seismic stability, consistent with section 30253 of the Coastal Act.

Surface Rupture and the Cristianitos Fault

No active faults were found at the SONGS site despite concerted efforts during geologic studies
related to construction and licensing permits before the NRC (Fugro, 1977; Shlemon, 1977;
1979). Several faults were encountered, but without exception they are truncated by the overlying
marine terrace deposits, whose age has been established as approximately 120,000 years (1975a;
Fugro, 1975b), thus indicating that there has been no movement on those faults since at least that
time. Hence, the risk of surface rupture at the SONGS site is very low.

The largest fault near the SONGS site is the Cristianitos fault, which passes less than one mile
south of the site (Exhibit 10). This fault, which appears to be a low-angle normal fault, is
similarly overlain by undisturbed terrace deposits (Exhibit 11), indicating that there has been no
movement on it for at least 120,000 years (Shlemon, 1987). Green and others (1979) did indicate
that the fault may connect with the Newport-Inglewood-Rose Canyon system, based on limited
seismic data. Despite this potential connection, and the occurrence of two small (magnitude 3.3
and 3.8) earthquakes that occurred near (but not on) the fauit trace 30 km north of SONGS in
January 1975, the NRC and its USGS consultants concluded that the Cristianitos fault is inactive
(U.S. Nuclear Regulatory Commission, 1981). Without more compelling evidence to the
contrary, the Commission concurs with this assessment.

Commission staff received a letter from Aladdin Masry, a geologist from Hemet, California,
dated 26 June 2000 and originally addressed to “USGS” (Exhibit 12). In this letter, Mr. Masry
states that a “recent visit to camp San Onofre indicated that the San Christianitos [sic] fault has
moved and ruptures the ground.” Mr. Masry goes on to express concern for the safety of the
plant. Movement along a fault generally occurs through earthquakes. Movement sufficient to
produce surface rupture should produce a substantial earthquake. Commission staff reviewed the
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earthquake database from the Southern California Earthquake Center for the period January 1998
through July 2000 and found no earthquake that could have been associated with movement of
the Cristianitos fault. Commission staff visited the site on 10 January 2001, and found no
evidence for surface rupture at the site. There has been recent landslide activity approximately Y4
mile south of the intersection of the Cristianitos fault and the sea cliff, and associated with the
landslide are active ground fissures, some of them quite deep. It is possible that Mr. Masry
mistook this activity for surface rupture of the Cristianitos fault. Fissures associated with
landslides in the area have been previously mistaken for deep-seated faulting (Fugro, 1977).

Accordingly, the Commission finds that the stability of the site with respect to surface rupture
can be assured, to the greatest extent feasible, consistent with section 30253 of the Coastal Act.

4.4.1.3. Liquefaction

As discussed below, under “bearing capacity,” the SONGS site is underlain by dense sands of the
San Mateo Formation. The upper terrace deposits which formerly overlaid the San Mateo
formation were removed during construction of SONGS units 1, 2, and 3. Although the water
table is very shallow at the site (+5 feet MSL; Southern California Edison Company, 1998),
cyclic triaxial tests, field density tests, and very high blow counts during standard penetrometer
tests show that liquefaction during the design basis earthquake should not occur. The minimum
factor-of-safety against liquefaction in the plant area was calculated at 1.5 to 2.0 (Southern
California Edison Company, 1998). The NRC concurred with the applicant’s assessment that
these calculated factors-of-safety against liquefaction of the San Mateo Formation at the site, for
the design basis earthquake loading, are ample (U.S. Nuclear Regulatory Commission, 1981).

The applicant submitted a geotechnical investigation (Southern California Edison Company,
1995) in which liquefaction at the proposed project site itself was specifically addressed. They
used the empirical approach of Seed and others (1985) relating Standard Penetration Test (SPT)
blow count data from sites that have experienced liquefaction and at sites that have not
experienced liquefaction for specific cyclic stress ratios. Using empirical data appropriate to the
site characteristics (design basis earthquake, percent fines in the San Mateo Formation), the SPT
blow count data indicate that the sands will not liquefy during the design basis earthquake
(Exhibit 13).

Several geologists working in southern California have identified features in the San Onofre-
Carlsbad area that they interpret to be the results of liquefaction that has occurred at various
times in recent geologic history (Franklin and Kuhn, 2000; Kuhn et al., 1996; Kuhn et al., 2000;
Shlemon, 2000). These features, including sand dikes, lenses, and disturbed bedding, were also
mentioned by Dr. Mark Legg in his communication with Commission staff (Exhibit 7). Because
these features appear to disturb Native American middens (Kuhn et al., 2000), it can be inferred
that some of them, at least, are younger than about 10,000 years old, and perhaps as young as
2000-3000 years. Some such features occur in areas where the only likely source for the sand
injected into higher layers of the soil is well-consolidated sandstones of Eocene age (Franklin and
Kuhn, 2000). Kuhn (1996; Kuhn et al., 2000) cites these features as evidence for very large
earthquakes in the area in the past.
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Although these features are suggestive, the Commission does not consider them indicative of a
serious liquefaction hazard at the site of the proposed project. Liquefaction in sands as dense as
those encountered at the SONGS site have not previously been documented in even very large
earthquakes; it is far more common for unconsolidated sands or artificial fills to fail by
liquefaction. While it is possible that an earthquake much larger than the design basis earthquake
might be capable of causing liquefaction of the San Mateo formation sands, no estimates have
been provided by any of the cited studies as to the required ground shaking needed to induce such
cyclic stresses. In light of the high factor of safety evident on Exhibit 13, and without credible
data to the contrary, the Commission finds that the applicant has adequately addressed the
liquefaction hazard at the site.

Accordingly, the Commission finds that the stability of the site with respect to liquefaction can
be assured, to the greatest extent feasible, consistent with section 30253 of the Coastal Act.

4.4.1.4. Tsunamis

Several studies have been undertaken to address the potential for tsunami runup at the SONGS
site. The most recent are summarized in the Safety Evaluation Report prepared by the NRC at the
time of licensing hearings for SONGS 2 and 3 (Southern California Edison Company, 1998; U.S.
Nuclear Regulatory Commission, 1981). Both local- and distant-sourced tsunamis were
considered; the local-source tsunami (resulting from a magnitude 7.5 earthquake occurring 8 km
offshore along the Newport-Inglewood-Rose Canyon fault system) was specifically modeled by
Dr. Basil Wilson, consultant for Southern California Edison, at the time of original licensing
review. By assuming that the vertical ground movement associated with this earthquake would be
7.1 feet, he calculated that a tsunami of 7.6 feet would result. By superimposing this tsunami on a
7-foot high tide (the 10% exceedance Spring high tide for the site) and a one-foot storm surge,
the maximum “still” water level was found to be 15.6 feet MLLW. In its review, the NRC
generally agreed with this model, arriving at a maximum still water level of 15.83 feet MLLW. In
these calculations, the presence of the seawall was ignored.

The applicant submitted a geotechnical investigation (Southern California Edison Company,
1995) in which tsunami runup at the project site itself was specifically addressed. This evaluation
made use of the tsunami calculations prepared for the SONGS 2 and 3 licensing application
summarized above. Noting that the elevation of the proposed project’s foundation pad is 20 feet
MLLW, and the maximum still water level calculated by their consultant, the report notes that
the foundation pad would be about 4.4 feet higher than proposed wave runup. To address the
effects of breaking storm waves superimposed on this tsunami-generated still water runup, a
wave uprush study used in the design of the seawall at the time of the SONGS Unit 1 design was
applied. Again assuming that the seawall is not present, the wave would break at the riprap
revetment protecting the walkway along the beach. The maximum breaking wave was found
during the seawall study to be 8.8 feet high. If the seawall were not present, this wave would
disperse as a wedge of water as it moved inland from the walkway. Volumetric calculations show
that this wedge of water would fill the area between the riprap and the ISFSI site up to elevation
18.8 feet MLLW; 1.2 feet below the pad grade. The velocity of this wave would be low and the
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major impact to the site would be from flooding. Inundation of the pad itself would not harm
either the pad or the casks (T. Yee, SCE, pers. comm., 2001).

For the initial examination of SONGS Units 2 &3, the only tsunamis considered were those
generated by earthquakes. Several recent tsunamis have been generated by massive submarine
landslides (e.g., Kulikov et al., 1996; Rabinovich et al., 1999, Tappin et al., 2001[in press]).
These tsunamis are often localized, but very large events. There have been a number of studies

in recent years which appear to demonstrate that massive underwater landslides have occurred off
the southern California coast, particularly in Santa Monica Bay, in the recent geologic past. As
described by Dr. Legg in his letter (Exhibit 7):

1t is likely that large underwater landslides would be triggered by severe earthquakes, and the
possibility of both tectonic displacement and landslide inducement of tsunamis exists. Maximum
expected run-up maps for locally generated tsunami are currently being prepared for coastal San
Diego County (Bohannon and Gardner, 2001 (in press); Field and Edwards, 1993; Kuhn et al.,
1994; Legg and Kamerling, 2001 (in press); Legg et al., 1995; Locat et al., 2001 (in press); Tappin
et al., 2001 (in press); Watts and Raichlen, 1994).

These studies suggest that large local-source tsunamis could be generated by mechanisms other
than those considered during licensing for SONGS 2 and 3, the basis for the 1995 SCE report.
However, there have been no local runup studies based on this mechanism that are widely agreed
upon, and certainly none for the SONGS site itself. As Dr. Legg indicates, tsunami runup maps
are currently being prepared for San Diego County by individuals at the University of Southern
California in conjunction with the Office of Emergency Services, but they are not currently
available.

Commission staff accordingly concludes that although the proposed project may be threatened by
tsunami, the major effect from an earthquake-generated tsunami would be site inundation.
Possible inundation has been factored into the project design, and it would not adversely effect
the stability of the site. There is also a potential for a submarine landslide to generate a tsunami
that could threaten this site; however, current mapping and modeling do not provide any
information of how the site would be effected by such an event. Even if the current models for
locally-generated tsunami are insufficient, inundation of the pad by up to several feet of water
should not damage the foundation pads or the storage casks.

Accordingly, the Commission finds that the stability of the site with respect to tsunami hazard
can be assured, to the greatest extent feasible, consistent with section 30253 of the Coastal Act.

4.4.1.5. Bearing Capacity

The proposed ISFSI facility is a massive structure. The ISFSI facility for Unit 1, approved by the
Commission in February 2000, will consist of a concrete pad 43 feet 6 inches wide by 188 feet
long by 3 feet thick; the proposed pads for Units 2 and 3 will be of similar width, but may be
longer as necessary to accommodate the module array. Assuming a unit weight of 145 pounds
per cubic foot, the pad for Unit 1 will weigh approximately 3.5 million pounds. Each module
consists of reinforced concrete shaped like a rectangular box 20 feet high, 9 feet wide and 23 feet
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long and weighs approximately 400,000 pounds. Into each module will be placed a stainless steel
canister containing the spent fuel assemblies, weighing approximately 80,000 pounds. Thus, the
19 modules and pad approved for Unit 1 decommissioning will weigh approximately 12.6
million pounds. When completed, the complete project, which would consist of 104 modules,
would weigh approximately 70 million pounds.

For perspective, this figure may be compared with the weight of the terrace deposits and the
upper part of the San Mateo Formation formerly overlying the site. Since these deposits were
approximately 70 feet thick, and had a unit weight of approximately 102-117 pounds per cubic
foot, the volume formerly occupying the space above the Unit 1 pad weighed approximately 65
million pounds. Thus, even after the construction of the project, the weight applied to the San
Mateo Formation at the site will be only about 20% of the pre-development weight.

More germane to the question of the ability of the site materials to support the ISFS1 is a
calculation of the bearing capacity of the San Mateo Formation relative to general or local shear
failure. The applicant has supplied a calculation of static ultimate bearing capacity (Exhibit 14)
indicating that, assuming a 67-foot square footing, the bearing capacity for the San Mateo
Formation is 449,000 pounds per square foot. Commission staff has checked these calculations,
and finds that the applicant may overestimate bearing capacity because (1), the project design
specifications are for a rectangular (not square) pad only 43 feet six inches wide and (2), the
effects of ground water, typically located at about elevation 5 MLLW (15 feet below grade), were
not considered. Nonetheless, because the foundation will only be loaded to approximately 1750
pounds per square foot (Exhibit 15), a sufficient factor of safety exists to conclude that the static
bearing capacity of the San Mateo Formation sands will not be exceeded.

The applicant also has submitted a dynamic analysis, SCE Calculation No. C-296-01.04, Rev. A
(Exhibit 16), which demonstrates the capacity of the pad design under seismic loading, and an
analysis of soil response to ground shaking using two bounding cases for estimates of soil
properties (Exhibit 17). These calculations, which make use of 1.5 g horizontal and 1.0 g vertical
ground accelerations (considerably higher than the NRC-approved SONGS criteria),

demonstrates not only the adequacy of the foundation, but also shows that with the recommended -
steel reinforcement, the concrete pads will not fail during an earthquake with the specified

ground accelerations,

Accordingly, the Commission finds that the materials at the site have sufficient bearing capacity
to assure, to the greatest extent feasible, stability of the proposed development, consistent with
section 30253 of the Coastal Act.

4.4.1.6. Coastal Erosion and Bluff Retreat

The proposed development lies within an industrial site, protected by a seawall, and has been
protected from coastal erosion and bluff retreat for more than 25 years. To the south of the site, in
the footwall of the Cristianitos fault, bedrock is the Monterey formation. This rock unit is known
to be susceptible to landsliding throughout the state, and the seacliff in this area is collapsing
through a series of large, ongoing landslides. This process appears to be the primary mechanism
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of bluff retreat in this region. To the north of the Cristianitos fault, bedrock consists of the
relatively dense San Mateo Formation, a sandstone that is not highly susceptible to landsliding.
Although no large landslides comparable to those to the south occur, the overall rate of seacliff
retreat, measurable over geologic time (hundreds of thousands of years) would appear to be
comparable, as no “point” or “embayment” in the coastline occurs where the bedrock types
change. The mechanism for seacliff retreat in the San Mateo Formation are unclear, but the shape
of the seacliff suggests dominantly marine process, such as undercutting, block collapse, and
slumping of poorly consolidated upper bluff (terrace) materials.

The rate of bluff retreat in the San Onofre area is somewhat difficult to assess, due both to its
episodic nature and to the varying mechanisms of retreat along the coast. There is no doubt that
active bluff retreat is occurring south of the site, at San Onofre State Beach where bedrock is the
Monterey Formation and where runoff has been concentrated through the creation of new
drainage systems associated with the construction of Interstate 5 (Kuhn, 2000). In the vicinity of
the proposed project, however, there has been little appreciable bluff retreat or headward erosion
of the terrace deposits for at least the last 120 years. The U.S. Army Corps of Engineers reviewed
U.S. Coast and Geodetic Surveys (USCGS) along the San Diego Coast and, based on their ability
to locate all of the triangulation monuments installed by the USCGS, concluded that “the bluff
line had, between 1889 and 1934, remained unchanged” (U.S. Army Corps of Engineers, 1960).
The monuments also were located in 1954, indicating no measurable retreat of the bluff line at
that time as well. Although no data are available since that time, comparison of aerial
photographs and maps indicate that there has been little measurable bluff retreat through 1998
(Kuhn, 2000).

There is, however, substantial subaerial erosion of the terrace deposits and the Monterey
Formation south of the SONGS site (Kuhn, 2000). This erosion takes the form of headward
erosion of gullies, slumping of the face of bluffs, and deep-seated landslides. These landslides are
seated in the Monterey Formation south of the Cristianitos Fault, and do not affect the SONGS
site, which is underlain by the dense sandstones of the San Mateo Formation.

In any case, any bluff erosion has been severely retarded over natural rates at the SONGS site
because: 1) armoring of exposed natural and artificial cliff exposures in gunite, and 2) the
installation of a seawall protecting the entire site. The former tends to protect the affected cliffs
from subaerial erosion, and the latter effectively prevents marine erosion. The seawall consists of
~ asheet pile wall driven 18 feet below finish grade of the SONGS facility (to a depth of
approximately 2 feet MLLW), a 2.5 inch layer of gunite secured by wire mesh, and a rock
revetment extending seaward 12 feet from the seawall. Documents furnished by the applicant
indicate that the sheet pile wall is subject to corrosion, including through-going holes. This,
together with the shallow depth of emplacement, lack of foundation elements, and the lack of an
engineered key to the rip-rock revetment, suggest that continued maintenance of the seawall may
be necessary for its continued function. Nonetheless, the low bluff retreat rates indicate that it is
not needed to guard against bluff retreat at the SONGS site.

The applicants indicate further that the seawall is not necessary for the protection of the proposed
project; in particular the evaluation of tsunami hazard described above assumes that the seawall
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is not present. Given that section 30253 of the Coastal Act requires that new development not
depend on shoreline protection devices, it is necessary to evaluate whether the proposed project
would be safe from coastal erosion and bluff retreat without the seawall. No expected economic
life of the development is available, but the site is intended as a temporary facility awaiting
licensing of a Federal high-level nuclear waste depository, which will probably not be available
for at least ten years. The SONGS Units 2 and 3 operating licenses expire in 2022.

Given the setback of the proposed pad, at least 180 feet from the seawall, and its elevation at
approximately 20 feet MLLW, and the low rate of coastal bluff retreat where bedrock is the San
Mateo Formation, the Commission finds that facility should be safe from coastal erosion for its
anticipated useful life. Sea level rise that might occur over the expected life of the facility
likewise is not expected to effect the site, given its elevation of 20 feet MLLW and its setback
from the seawall.

Accordingly, the Commission finds that the proposed development will be safe from coastal
erosion and bluff retreat and will not require the construction of protective devices that would
substantially alter natural landforms along bluffs and cliffs, as required by section 30253 of the
Coastal Act.

4.4.1.7. Slope Stability

The proposed project is located approximately 200 feet south of a cut slope approximately 70
feet high, and approximately 170 feet west of a somewhat lower cut slope. Both slopes are
covered in gunite, although a small portion (approximately 1/3) of the slope to the north is not.
During studies for the SONGS Unit 1 ISFSI facility (Southern California Edison Company,
1995), the applicant produced slope stability analyses to determine the minimum factor of safety
of these slopes during seismic shaking corresponding to the design basis earthquake (described
above). These analyses, performed using the method of Makdisi and Seed (1977), are for four
cross sections through the cut slopes (Exhibit 18), and demonstrate minimum factors of safety
ranging from 1.77 to over 3. The study concluded that:

The small displacements estimated using the Makdisi-Seed procedure suggest that only minor
sloughing of the near slope surface material is likely to occur during design basis earthquake
ground shaking. Minor sloughing will not adversely affect the ISFSI which is located at distances
greater than about 60 feet [sic] from the toe of the slopes. Therefore, slope stability will not be a
concern for the ISFSI facility since the 60 feet offset provides a sufficient standoff distance.

Despite this conclusion, the applicant performed an additional evaluation to determine, if a slope
failure were to occur, what distance the soil could be expected to travel (Hadidiafamjed, 2000).
The concern was whether landslide material could bury the dry storage casks, blocking their
cooling vents (a nuclear safety issue). This calculation indicated that the maximum distance the
soil would travel would be 120 feet, and the site for the ISFSI was moved accordingly to isolate
the site from the potential runout zone.

The Commission finds that these analyses adequately address the stability of the cut slopes
adjacent to the proposed project. Concern has been raised that ground shaking during the
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maximum possible earthquake at the site may, in light of recent discoveries, exceed the design
basis earthquake (see discussion above, under “ground shaking”). Nevertheless, the high factors
of safety demonstrated by the calculations cited above suggest that it is reasonable to believe that
the cut slopes will remain stable even during a much larger earthquake whose focus is even
closer than the design basis earthquake.

South of the site, at San Onofre State Beach, several coalescing large active landslides affect the
coastal bluff (Kuhn, 2000; Kuhn and McArthur, 2000). These slides are each seated within the
Monterey Formation, which is known to contain weak layers and to be prone to landsliding
throughout California. The Monterey Formation is not known to occur near the surface north of
the Cristianitos fault, and landslides of the character occurring south of the fault have not been
observed to the north of it. The SONGS site, lying north of the Cristianitos fauit, is underlain by
the San Mateo Formation to depths of at least 900 feet as confirmed through boreholes
undertaken prior to development of SONGS Unit 1. Accordingly, there is very little risk that a
landslide similar to those in San Onofre State Beach south of the SONGS site could involve the
SONGS site itself. If the site is, nevertheless, subject to a slow-moving, deep seated landslide
similar to those south of the site, this should be manifested by differential vertical movement
across the site. Commission staff asked for, and received, settlement records from throughout the
SONGS site. These records show the elevation of over 100 survey monuments as determined by
repeated surveys extending from 1975 to 1999. Very little settlement occurred at the site,
probably due primarily to the overconsolidation of the finish grade due to removal of the
overlying terrace deposits. The maximum settlement observed is less than 0.1 inch, and there is
no indication of differential settlement across the site, as might be expected during a rotational
landslide.

Accordingly, the Commission finds that the stability of the slopes adjacent to and underlying the
proposed project is assured, to the greatest extent feasible, consistent with section 30253 of the
Coastal Act.

4.4.1.8. Conclusions

For all of the reasons described above, the Commission finds that the proposed project will
minimize risk to life and property pursuant to section 30253(1) and, pursuant to section
30253(2), will not create nor contribute significantly to erosion, geologic instability, or
destruction of the site or surrounding area. Further, the proposed project will not require the
construction of protective devices, and does not depend on the existing seawall installed at the
site.

4.4.2 Public Access and Recreation
Coastal Act Section 30211 states:
Development shall not interfere with the public’s right of access to the sea where

acquired through use or legislative authorization, including, but not limited to, the use of
dry sand and rocky coastal beaches to the first line of terrestrial vegetation.
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Coastal Act Section 30220 states:

Coastal areas suited for water-oriented recreational activities that cannot be readily l
provided at inland water areas shall be protected for such uses. ‘

The nearest public access to coastal waters or recreation areas is at San Onofre State Beach,
directly to the north and south of SONGS. A pathway directly in front of the SONGS site
connects these two beach areas. There is no public access to the beach through the SONGS site.

Public access to and recreation on San Onofre State Beach will not be restricted in any way by
the proposed project. Additionally, the pathway in front of the SONGS site will remain
accessible for pedestrian passage. The project will take place entirely within the SONGS 1, 2,
and 3 boundaries. No development will extend onto or adjoin San Onofre State Beach.

4.4.2.1 Conclusion

Because the proposed project will not affect public access or recreation areas, the Commission
finds that the proposed project is consistent with Coastal Act Sections 30211 and 30220.

4.4.3 Marine Resources, Water Quality, and Environmentally Sensitive Habitat Areas
Coastal Act Section 30230 states:

Marine resources shall be maintained, enhanced, and where feasible, restored. Special
protection shall be given to areas and species of special biological or economic
significance. Uses of the marine environment shall be carried out in a manner that will
sustain the biological productivity of coastal waters and that will maintain healthy
populations of all species of marine organisms adequate for long-term commercial,
recreational, scientific, and educational purposes.

Coastal Act Section 30231 states in part:

The biological ﬁroductivity and the quality of coastal waters... appropriate to maintain
optimum populations of marine organisms and for the protection of human health shall
be maintained and, where feasible, restored....

Coastal Act Section 30240 states in part:
Environmentally sensitive habitat areas shall be protected against any significant

disruption of habitat values, and only uses dependent on those resources shall be allowed
within those areas.

4.4.3.1 Marine Resources and Water Quality
According to the applicants, there will be no liquid discharges from the spent fuel storage

facility. Existing drainage infrastructure may be modified to accommodate the new facility but
the project will not change the existing drainage pattern from the site. The existing storm or yard .
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drains, water treatment facilities, and sump will not be altered. However, during construction of
the proposed project, stormwater may be generated and could contribute to sediment loading of
receiving waters.

Currently, stormwater and other non-radioactive liquid waste streams generated by SONGS 1 are
discharged under an existing industrial National Pollutant Discharge Elimination System
(NPDES) permit (#CA0001228), renewed by the San Diego Regional Water Quality Control
Board on February 11, 2000. The proposed project will be covered under this NPDES permit.
The permit contains specific numeric effluent limits for all suspected pollutants associated with
industrial activities at SONGS 1 and runoff from the site. Stormwater flows are co-mingled with
other industrial discharges and monitored for effluent limit exceedances at several stages prior to
final discharge through the SONGS 1 outfall. The applicants are required to report any
exceedances to the RWQCB within 24 hours and propose remedies for immediate compliance
with the effluent limits. During the construction of the proposed project, the applicants will
continue to perform routine sampling of liquid effluents consistent with the SONGS 1 NPDES
permit and NRC effluent control procedures.

Best Management Practices contained in the applicants’ Storm Water Pollution Prevention Plan
(prepared as a condition to the NPDES permit) specifically assess the potential for discharges of
hazardous waste and material to the ocean through plant site runoff, sludge and waste disposal,
spillage or leaks, and drainage from material storage areas. In addition, training for good
housekeeping practices and emergency response is provided to personnel, and regular site
inspections are performed. Water used for dust suppression will be collected and either filtered
or treated at the wastewater treatment plant prior to discharge. Stormwater runoff will be
collected, co-mingled with other discharges, monitored, and treated when necessary, prior to
discharge through the SONGS 1 outfall.

However, during precipitation events, exposed debris or soil materials can runoff into the
SONGS 1 yard drains and potentially contribute to increased sediment loading to receiving
waters. This increased sediment loading can potentially increase turbidity of coastal waters,
resulting in decreased water clarity, and over the long-term, can impact epifaunal organisms.
Special Condition 1 requires the applicants dispose of construction debris, at the earliest
practicable opportunity, generated as part of the proposed project at an appropriate offsite
facility. The condition also requires the applicants to cover or contain any debris or material left
on-site that could potentially contribute to increased sediment loading to receiving waters during
precipitation events.

Special Condition 2 requires the applicants to monitor and remove sediment and other material
collected in an on-site sump before such sediment or material reach quantities sufficient to pose a
risk to the proper functioning of the sump. This sump has a nominal capacity of 10,000 gallons
and collects stormwater flowing into yard drains from the SONGS 1 site. The sump has a weir
configuration designed to trap and settle sediment. As mentioned above, these waste discharges
are sampled and treated, if necessary, prior to discharge to receiving waters. However, if the
sump is not properly monitored and maintained, its ability to effectively remove sediment can be
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compromised, resulting in additional sediment loading and turbidity to receiving waters, as
discussed above.

In addition to regulating runoff from SONGS 1 essentially as a point source pollutant under the
existing NPDES permit, SONGS 1 is currently covered under a general stormwater NPDES
permit for industrial activities. However, because the effluents limits contained in the individual
NPDES permit, as described above, are more specific and stringent than the general stormwater
NPDES permit, compliance with the former provides a higher level of protection to receiving
waters.

4.4.3.2 Environmentally Sensitive Habitat Areas (“ESHA”)

The proposed project will take place on land that is currently occupied by SONGS Unit 1, an
existing, disturbed industrial site with no on-site biological resources. The entire SONGS site is
situated upcoast and downcoast from the San Onofre State Beach and is bordered on the west by
the Pacific Ocean and beach area. According to the resource ecologist overseeing the San Onofre
State Beach, high-quality gnatcatcher coastal sage habitat exists in the state beach approximately
1.5 miles north of SONGS 1 and 0.5 mile south of the SONGS Units 2 and 3 (Pryor, 2000).
Gnatcatchers have been observed in this habitat. The U.S. Fish and Wildlife Service listed the
gnatcatcher in 1993 as a federal threatened species.

The proposed project will involve the installation of lighting as required by NRC federal
regulations. The U.S. Fish and Wildlife Service has previously required that artificial lighting
from development be shielded or angled away from gnatcatcher habitat to minimize potential
threats such as predation, collision, and decreased breeding success (Miller, 2000). Current
lighting requirements for the SONGS 1, 2, and 3 site are specified by NRC federal regulations.
After SONGS 1 is fully decommissioned, the existing perimeter lighting will be removed. New
lighting will be installed, consistent with NRC federal regulations, for the SONGS 1, 2, and 3
fuel storage facility. However, the new lighting will not be more intense than the existing
SONGS 1 perimeter lighting. Thus, there is no potential for project-related lighting to adversely
impact nearby environmental sensitive habitat areas or the gnatcatcher.

The U.S. Fish and Wildlife Service has established a 60 dbA (decibel) threshold or criterion for
analyzing noise impacts to the gnatcatcher or when assessing the level of a take of this species
(Hays, 2000). Noise levels at or above this threshold are assumed to indirectly affect the
reproductive success of songs birds, including the gnatcatcher, increase stress levels, and
interfere with predator avoidance, among other impacts (Miller, 2000). Thus, if project-related
noise reached beyond the SONGS site and into the gnatcatcher habitat, which includes Units 1, 2,
and 3, the gnatcatcher may be impacted, especially during nesting season (February 1 to July 15).
However, according to the applicants, any noise generated from project-related activities will be
short-term and is not expected to result in any noticeable change in noise levels beyond the entire
SONGS site.” Furthermore, the entire SONGS site is physically sited 50-70 feet below the

? It should be noted that a railroad line and Interstate Highway 5 lies directly to the east of SONGS and the San
Onofre State Beach.
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surrounding geography, providing a noise buffer. Any project-related noise extending beyond
the SONGS site is expected to attenuate to undetectable levels before reaching nearby
gnatcatcher habitat. Thus, the proposed project will not disrupt the resources of the adjacent
ESHA.

4.4.3.3 Conclusion

The Commission finds that with the imposition of Special Conditions 1 and 2, the proposed
project will be carried out in a manner that will sustain the biological productivity of coastal
waters, maintain healthy populations of all potentially affected species of marine organisms, and
protect environmentally sensitive habitat areas in conformity with the requirements of Coastal
Act Sections 30230, 30231, and 30240.

4.4.4 Visual Quality
Coastal Act Section 30251 states in part:

The scenic and visual qualities of coastal areas shall be considered and protected as a
resource of public importance. Permitted development shall be sited and designed to
protect views to and along the ocean and scenic coastal areas, to minimize the alteration
of natural land forms, to be visually compatible with the character of surrounding areas,
and, where feasible, to restore and enhance visual quality in visually degraded areas.

The SONGS site is situated directly on the Pacific Ocean and bordered on the east by Interstate S.
With the exception of the SONGS 1 sphere enclosure building (scheduled for demolition in
2006), which is partially visible from Old Highway 101 and Interstate 5, current views of the
SONGS 1 site are generally obscured or blocked. Looking south from the bluff north of SONGS,
the bluff blocks any view of the project area. From south of the SONGS site, Units 2 and 3 block
views of the project area. From the beach looking landward, an existing SONGS seawall blocks
most views into the project area.

The proposed fuel storage facility is estimated to reach 42 feet or 22 feet above the existing
grade, but will not be visible from areas accessible to the public. Similarly, construction
equipment, including a mobile crane, will not be visible from outside the SONGS site.

4.44.1 Conclusion

Since the proposed project will not be visible from areas accessible to the public, the
Commission finds that the proposed project is consistent with the requirements of Coastal Act
section 30251.

4.4.5 Air Quality

Coastal Act Section 30253(3) requires that:



CDP Application No. E-00-014
Applicants: Southern California Edison et al.
Page 32 )

New development shall:

(3) Be consistent with requirements imposed by an air pollution control district or the
State Air Resources Control Board as to each particular development.

Since the proposed project’s emission sources will be construction or other equipment brought
on the project site temporarily, the San Diego County APCD will require permits, if necessary,
for these individual sources of emissions. Internal combustion (IC) engines powering, for
example, generators and pumps, portable diesel generators, cranes and other construction
equipment brought on the SONGS 1 site will either have individual APCD permits, California
registration®, or be permit exempt (drive engines that power construction equipment are
exempted by the APCD).

4.4.5.1 Conclusion

The Commission finds that the project will be carried out consistent with the requirements of the
San Diego APCD and thus is consistent with Coastal Act Section 30253(3).

4.5 THE CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA)

Section 13096 of the Commission’s administrative regulations requires Commission approval of
CDP applications to be supported by a finding showing the application, as modified by any
conditions of approval, to be consistent with any applicable requirements of the California
Environmental Quality Act (CEQA). Section 21080.5(d)(2)(A) of the CEQA prohibits approval
of a proposed development if there are feasible alternatives or feasible mitigation measures
available that would substantially lessen any significant impacts that the activity may have on the
environment.

The project as conditioned herein incorporates measures necessary to avoid any significant
environmental effects under the Coastal Act, and there are no less environmentally damaging
feasible alternatives. Therefore, the Commission finds that the proposed project is consistent
with the resource protection policies of the Coastal Act and with the CEQA.

* Portable equipment can be registered with a local air district or the state Air Resources Board. The registration
process imposes emission limits on certain portable equipment (e.g., internal combustion engines, abrasive blast
booths) but is considered a more expeditious permitting process.
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APPENDIX A
STANDARD CONDITIONS

1. Notice of Receipt and Acknowledgment. The permit is not valid and development shall not
commence until a copy of the permit, signed by the permittee or authorized agent, ’
acknowledging receipt of the permit and acceptance of the terms and conditions, is returned
to the Commission office.

2. Expiration. If development has not commenced, the permit will expire two years from the
date on which the Commission voted on the application. Development shall be pursued in a
diligent manner and completed in a reasonable period of time. Application for extension of
the permit must be made prior to the expiration date.

3. Interpretation. Any questions of intent of interpretation of any condition will be resolved by
the executive director or the Commission.

4. Assignment. The permit may be assigned to any qualified person, provided assignee files
with the Commission an affidavit accepting all terms and conditions of the permit.

5. Terms and Conditions Run with the Land. These terms and conditions shall be perpetual, and
it is the intention of the Commission and the permittee to bind all future owners and
possessors of the subject property to the terms and conditions,
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APPENDIX B
SUBSTANTIVE FILE DOCUMENTS

Coastal Development Permit Application Materials
Application for Coastal Development Permit E-00-014, as amended.

Agency Permits and Orders

Order No. 2000-04, NPDES Permit No. CA0001228, Waste Discharge Requirements for the
Southern California Edison Company San Onofre Nuclear Generating Station, Unit 1, San Diego
County.

Environmental Documents and Reports

“Final Environmental Statement Related to the Operation of the San Onofre Nuclear Generating
Station Unit 17, Southern California Edison Company and San Diego Gas and Electric Company,
Docket No. 50-206, approved by the U.S. Atomic Energy Commission, October 1973.

“Final Generic Environmental Impact Statement on Decommissioning of Nuclear Facilities-
NUREG-0586", prepared by the U.S. Nuclear Regulatory Commission, August 1988.

“Environmental Assessment by the Office of Nuclear Reactor Regulation Relating to the
Conversion of the Provisional Operating License to a Full-Term Operating License”, Southern
California Edison Company and San Diego Gas and Electric Company, San Onofre Nuclear
Generating Station Unit 1, Docket Number 50-206, approved by the U.S. Nuclear Regulatory
Commission September 16, 1991.

Post Shutdown Decommissioning Activities Report for San Onofre Nuclear Generating Station
Unit 1, submitted to the U.S. Nuclear Regulatory Commission, December 1998.

Storm Water Pollution Prevention Plan, as amended, submitted to the California Regional Water
Quality Control Board, San Diego Region, September 27, 2000.

Lease Documents
Grant of Easement to Southern California Edison Company and San Diego Gas and Electric
Company by United States Department of the Navy, May 12, 1964.
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Comments on the Faulting and Seismic Hazard at San Onofre, San Diego County, California
Submitted by Mark R. Legg, PhD, California Reg. Geologist #6463, Reg. Geophysicist #948.
President, Legg Geophysical, Huntington Beach, California

It is now well established that the Rose Canyon and Newport-Inglewood fault zones are continuous,
via the South Coast Offshore Zone of Deformation. Consequently, the combined fault system is
capable of large earthquakes (M>7). [Fischer and Mills, 1991]

It is now recognized that major detachment fault systems in the region are reactivated as thrust
faults, some blind (not reaching the surface). The major Oceanside detachment/thrust system
underlies the San Onofre Nuclear Generating Station (SONGS). Consequently, large thrust or
oblique-reverse earthquakes on this system may generate shaking levels in excess of the design level
of SONGS units 2 and 3. [Bohannon and others, 1990; Legg and others, 1992; Nicholson and others,
1993; Crouch and Suppe, 1993; Bohannon and Geist, 1998; Mueller and others, 1998; Grant and
others, 1999; Rivero and others, 2000]

a. The SONGS site would not be 5-7 km from the epicentral zone, but instead directly above the
potential fault rupture plane. Estimation of strong motion should use an epicentral distance of
zero (0).

b. Newer attenuation relations based upon recent large earthquake activity including the 1989 Loma
Prieta, California; 1992 Landers, California; 1999 Chi-Chi, Taiwan; 1999 Izmit, Turkey; and
1995 Kobe, Japan, and moderate earthquakes including the 1994 Northridge, California; 1987
Whittier Narrows, California; 1983 Coalinga, California; and 1984 Morgan Hill, California are
more accurate in estimating ground motions than the relationships used for the Safety Evaluation
conducted in the late 1970s. [Abrahamson and Silva, 1997; Boore and others, 1997; Campbell,
1997; Sadigh and others, 1997]

c. The recent earthquake experience has shown that near source effects are substantial, resulting in
strong amplification of ground motions. The SONGS site lies directly above the
detachment/thrust system, and therefore is subject to such effects. These effects include
focusing of energy due to the rupture propagation and hanging wall effects wherein the seismic
energy is trapped and amplified in the wedge of crust above the fault plane.

d. As stated during my testimony during the NRC hearings in 1981, the reverse fault character of
microearthquakes recorded along the Cristianitos fault trend in the mid-1970s and reactivation of
minor faulting uncovered during site excavations is consistent with overall reactivation of
ancient normal fault structures by a new stress regime involving northeast-directed shortening or
transpression. This assertion has now been confirmed by recent geologic studies in the
neighboring offshore region, and in fact, may have been deduced from the proprietary
exploration industry data available to the Safety Evaluators in the late 1970s.

Geologic investigations along the coast in the Carlsbad and Camp Pendleton areas to the south of the
SONGS site have identified numerous paleoseismic features indicative of prehistoric large
earthquakes along the north San Diego County coastline. [Kuhn and others, 1996; Franklin and
Kuhn, 2000; Kuhn and others, 2000}

a. Abundant evidence of paleoliquefaction has been identified at numerous sites in the Carlsbad

and Camp Pendleton area. This liquefaction involved Pleistocene terrace deposits, and in some
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cases, older Eocene siltstone bedrock. It is rare that such older and densified, but not lithified,
materials liguefy. Consequently, the recognition of such liquefaction in Holocene time, as
evident by involvement of Native American midden deposits, implies that the strong motion
(shaking) was very severe. Reasons to expect such severe shaking were outlined above.

b. Some of the ground deformation features identified with the paleoliquefaction include sand blow
deposits and craters, low-angle slip surfaces associated with lateral spreading, and numerous
shallow sand filled fissures, sand injection dikes, and polygonal structures. Some of these
features look remarkably similar to features uncovered during the excavation of the building
pads for SONGS units 2 and 3; the nature of these features was unrecognized or unknown at the
time of the Safety Evaluations.

4. Large active landslides along the coast immediately south of the SONGS site, at San Onofre State
Beach, may have been considered ancient for the Safety Evaluation during the 1970s. The
reactivation, and continued movement for more than two (2) years demonstrates that the coastal
bluffs are highly unstable along the north San Diego County coastline. Although the surficial
lithology and structure are somewhat different at San Onofre, being in the hanging wall of the
Cristianitos fault, the relative straight or smoothly curving character of the shoreline and coastal
bluff suggests that some active coastal erosion mechanisms, possibly landsliding or block falls, have
acted in the past in the San Onofre area to keep pace with the active landslide headward erosion of
the coast to the south. This process needs to be investigated to determine what threat exists to the

San OnofTe site, and whether seawall installed provide adequate protection for such processes.
[Ehlig, 1977; Kuhn, 2000}

5. Locally generated tsunami, from large nearby offshore earthquake or submarine landslide, is now
recognized as a serious threat to coastal southern California. With the recognition of major oblique
components to offshore faulting, including blind thrusts, restraining bend uplifts and transtensional
sags along strike-slip faults, major seafloor displacement during large (Mag>6.5) submarine
earthquakes are likely to generate tsunami that attack the southern California coast with destructive
force. Indeed, long term uplift of coastal marine terraces may attest to infrequent, but large tectonic
displacements of the southern California coast. Furthermore, the steep slopes in unstable geologic
materials on offshore ridges, banks, and basins, may generate large amplitude tsunami that can be
locally destructive to the nearby coast, as occurred in Papua New Guinea. It is likely that large
underwater landslides would be triggered by severe earthquakes, and the possibility of both tectonic
displacement and landslide inducement of tsunamis exists. Maximum expected run-up maps for
locally generated tsunami are currently being prepared for coastal San Diego County. The presence
of steep coastal bluffs, like those near SONGS, also tend to amplify the wave so that narrow coastal
valleys or lowlands may expect even higher wave run-up than broader low-lying coastal areas. [Field
and Edwards, 1993; Lander and others, 1993; McCarthy and others, 1993; Kuhn and others, 1994,
1995; Legg, 1994; Watts and Raichlen, 1994; Bohannon and Gardner, 2001; Legg and Kamerling,
2001; Locat and others, 2001; Tappin and others, 2001]
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Oceanside and Thirtymile Bank blind thrusts: Implications for
earthquake hazards in coastal southern California
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ABSTRACT

We define an active blind thrust system in offshore southern California that extends from
Los Angeles south to the United States-Mexico international border. These blind thrusts formed
by tectonic inversion of Miocene extensional detachments. We attribute the 1986 Oceanside
(M, 5.3) earthquake, local uplift of marine terraces, seafloor fold scarps, and observed geodetic
convergence to motion on these faults. Single and multisegment fault rupture scenarios suggest
the potential for large (M 7.1-7.6) but infrequent earthquakes that would affect the Los Angeles

and San Diego metropolitan areas.

Keywords: blind thrusts, strike-slip faults, tectonic reactivation, earthquakes, Inner California Border-

land, Oceanside.

INTRODUCTION

The importance of blind thrust faults as sources
of destructive earthquakes in southern California
was demonstrated by the 1994 Northridge (M 6.7)
event, which caused more than $35 billion in
damage to metropolitan Los Angeles (U.S. Geo-
logical Survey and Southern California Earth-
quake Center Scientists, 1994). Similar blind
thrusts have been proposed to underlie much of the
Los Angeles basin (Davis et al., 1989; Schneider
et al., 1996; Shaw and Suppe, 1996; Shaw and
Shearer, 1999). In this paper we show that active
thrusting extends to the offshore California
Borderlands, on the basis of analysis of more than
10000 km of seismic reflection data. These
thrusts reactivate Miocene extensional detach-
ments (Crouch and Suppe, 1993), and may pose
significant hazards to coastal Califomia.

OCEANSIDE AND THIRTYMILE
THRUSTS

Recent studies invoke low-angle normal faults
in the Neogene formation of the Inner California
Borderlands and rotation of the Transverse Ranges
(Luyendyk and Hornafius, 1987; Crouch and
Suppe, 1993; Nicholson et al., 1994; Bohannon
and Geist, 1998; Ingersoll and Rumelhart, 1999).
Through detailed mapping and structural model-
ing, we demonstrate that two of these faults, the
Oceanside and Thirtymile Bank detachments,
extend south from Laguna Beach and Catalina
Island, respectively, to at least the United States—
Mexico international border (Fig. 1). The exten-
sional nature of these faults is reflected in the
normal separation of basement (Figs. 1 and 2), and
in the presence of extensional folds (rollovers) and
Miocene growth structures (Crouch and Suppe,
1993; Bohannon and Geist, 1998).

Here we document that large portions of these
detachments have been reactivated to form the
Oceanside and Thirtymile Bank blind thrusts,

*Corresponding author.

which compose the Inner California Borderlands
blind thrust system. Tectonic inversion of the
Oceanside detachment is reflected by a submarine
fold-and-thrust belt located offshore between Dana
Point and Oceanside (Fisher and Mills, 1991)
(Fig. 2A). In contrast to the extensional features,
these contractional structures deform Pliocene and
younger strata, and are commonly associated with
pronounced seafloor fold scarps. These structures
do not cut or fold the detachment. Thus, we inter-
pret that they sole into the Oceanside thrust.

The Oceanside thrust is mapped over an area of
more than 1800 km?. In migrated seismic reflection
profiles, the thrust is imaged as a coherent set of
strong reflections that dip to the northeast between
14° and 25° (Fig. 2). The thrust extends south along
the Coronado Banks to the international border
near San Diego Bay (Fig. 1). At Coronado Banks,
thrusting is reflected by tectonic inversion of the
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Coronado Bank detachment (Fig. 2B and 2C)
(Nicholson et al., 1993; Sorlien et al., 1993).

The Thirtymile Bank thrust is west of the
Oceanside fault, and also originated as an exten-
sional detachment (Legg et al., 1992). The fault
defines an almost linear, continuous scarp ex-
tending from southwest of Catalina Island to
Thirtymile Bank (Fig. 1). The hanging wall of the
thrust contains Neogene synrift strata that are
gently folded in a manner consistent with thrust
inversion of the underlying fault.

Growth strata in contractional folds above the
Oceanside and Thirtymile Bank thrusts suggest
that thrusting began in the Pliocene. The shallow,
east-vergent fold-and-thrust belt above the Ocean-
side thrust between Dana Point and Oceanside is
the most direct evidence for this tectonic inversion.
Folds in this belt generate pronounced seafloor
scarps that persist for ~30 km. Although these
scarps may reflect recent activity of the underlying
Oceanside thrust (Fig. 2), they are not definitive;
we lack precise age control on seafloor sediments.
However, young contractional folds also occur
along the coast and involve dated marine terraces.
These structures record recent fauit activity that
may be attributed to the Oceanside thrust.

The San Joaquin Hills are at the southern mar-
gin of the Los Angeles basin, where the mapped
part of the Oceanside thrust extends onshore. The
hills are formed by a northeast-vergent anticline
that uplifts and deforms marine terraces. Grant

Figure 1. Perspective view
of three-dimensional model
of Oceanside and Thirty-
mile Bank blind thrusts.
Gray surface is top of
basement (Catalina Schist).
Small triangles indicate
areas of recent uplift
(Lajole et al., 1979, 1992;
Barrie and Gath, 1992;
Kern and Rockwell, 1992;
Grant et al., 1999; Kier
and Mueller, 1999). Digital
shaded relief map of south-
ern California topography
was derived from digital
elevation data provided by
U.S. Geological Survey.
SAM—Santa Ana Moun-
tains; SUH—San Joaquin
Hills; PVP—Palos Verdes
Peninsula; SCl—Santa
Catalina Island.

Exhibit 8 891
E-00-014



Submarine Fold-Thrust-Belt

e v et ety + e+ e

Extensional Structure |.

gy@ A7

7
&

{Rollover)

T

Back-Thrust Zone NE o

Two Way Travet Time (sec.)

Oceanside Thrust (OST) &

T ot ity RPN Vot ST

e IEL -
T S N e T e

N

(4]

Two Way Travel Time (sec.)

Figure 2, Geometry of Oceanside thrust as imaged in seismic reflection profiles. A: Migrated seismic reflection profile imaging segment of
thrust south of Lasuen Knoll. Sharp and continuous reflections dipping to east define location of thrust. Note shatlow fold-and-thrust belt above
Oceanside thrust that produces seafloor fold scarps. This contractional deformation does not affect thrust; thus, we interpret Oceanside as
basal thrust of sequence. Note older (Neogene) extensional rollover structure buried by Pliocene and younger strata preserved on west end of
-gection. B: Migrated seismic image of Oceanside thrust northeast of Coronado Banks. Oceanside thrust motion is refiected by broad,
contractional fold involving shallow sedimentary units and forming broad seafioor siope. C: Migrated seismic reflection profile across Carisbad
thrust, which resides in hanging wall of Oceanside thrust east of Crespi Knoll. Fault is defined by offset of top basement reflection, and
produces contractional fold with pronounced seafloor scarp. Unit S, is Miocene and Oligocene(?) synextensional strata; S, is late
Miocene-early Pliocene postextensional drape; S, is late Pliocene(?)-Holocene syncontractional strata. §, and S, are grouped where
undifferentiated. Vertical scale is ~1:1; datum is sea level; s—seconds. Section traces are shown in Figure 1.

et al. (1999) proposed that the fold is developed
above an active, southwest-dipping blind thrust
that slips at a rate of ~0.42—0.79 mm/yr, based on
uplift rates of 0.21-0.27 mm/yr. Our seismic data
image the offshore extension of this structure
(Fig. 3), and confirm that it formed above a shal-
low blind thrust with an average southwest dip
value of 23°. However, this shallow fault is re-
stricted to the hanging wall of the Oceanside
thrust; at depth, we interpret that this shallow fault
soles into the thrust, forming a structural wedge
(Medwedeff, 1992; Mueller et al., 1998). We
combined the observed dip values for the back-
thrust system (23°) and the Oceanside thrust
(14°-25°) with the uplift rate at the San Joaquin
Hills into a structural wedge model and calculated
a slip rate on the thrust of 0.27-0.41 mm/yr. This
slip rate yields an uplift rate above the Oceanside
thrust, in the absence of the backthrust, of
0.07-0.17 mm/yr. This result is compatible with
the observed 0.13-0.17 mm/yr uplift rate of
marine terraces south of the San Joaquin Hills,
which extend to San Diego and into northern
Mexico (Lajoie et al., 1979, 1992; Barrie and
Gath, 1992; Kemn and Rockwell, 1992) (Fig. 1). If
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the Oceanside blind thrust is responsible for all or
part of this coastal uplift, it implies that the thrust
is active far to the south of the San Joaquin Hills.

We consider the calculated slip rates for the
Oceanside thrust to be minimum values because
they are derived from uplift rates, which may be
affected by isostatic compensation and/or flexural
subsidence that may occur due to crustal thicken-
ing (Shaw et al., 1994). To govern maximum slip
rates, we use geodetic observations that indicate
as much as 2 mm/yr of northeast-southwest
(N43°E) convergence between Catalina Island
and the coast (Kier and Mueller, 1999). Given
that shortening produced by the Oceanside thrust
should not exceed this value, we calculate a maxi-
mum slip rate for the thrust of 2.2 mm/yr. Simi-

.

Figure 3. Top: Kinematic model of blind thrust
faulting and terrace uplift beneath San Joaquin
Hills (Grant et al., 1999). LAB—Los Angeles
basin; NIFZ—Newport-Inglewood fault zone.
Bottom: Migrated seismic reflection profile
imaging offshore extension of this foid system,
which has developed above west-dipping back-

- thrust TWTT—two-way traveitime; s—seconds.

larly, the slip rate of the Thirtymile Bank thrust
should be no more than 0.96 mm/yr, such that the
resultant shortening does not exceed the geodetic
convergence rate of 0.86 mm/yr calculated
between Catalina Island and San Clemente Island

GEOLOGY, October 2000

Fd




L I

(Kier and Mueller, 1999), which is west of the
Thirtymile Bank thrust.

To further define activity on the Inner Border-
lands thrust system, and to determine if these
faults are seismogenic, we sought to establish the
origin of the 1986 Oceanside (M 5.3) earth-
quake. The mainshock had a dominant compo-
nent of thrust movement, whereas many of the
aftershocks were strike slip (Hauksson and Jones,
1988). Astiz and Shearer (2000) relocated the
mainshock and aftershocks of the Oceanside
earthquake by using the L,-norm waveform
cross-correlation method and quarry blast infor-
mation from Catalina Istand. The relocated earth-
quake sequence is clustered at ~8 km depth, and
defines a 25°-30° east-dipping surface (Fig. 4).
The orientation and position of the fault plane are
consistent with the downdip projection of the
Thirtymile Bank thrust. Thus, we suggest that the
carthquake ruptured a small part of the thrust, re-
vealing the activity and seismogenic potential of
thrust faults in the Inner California Borderlands.

SEISMIC HAZARDS

We assess the seismic hazard posed by these
blind thrusts using fault areas to predict earth-
quake magnitudes and recurrence intervals based
on empirical relations among rupture area, slip
rate, and moment magnitude (Wells and Copper-
smith, 1994). Lacking direct evidence of fault
segmentation, we consider complete ruptures of
the faults and thus maximum earthquake magni-
tudes, although ruptures may occur in smaller
and more frequent events.

We defined the seismogenic fault area as the
interval between § km depth and the base of the
seismogenic crust at 20 km depth. If the Ocean-
side thrust ruptures only along the extent of the
San Joaquin Hills (1390 km?), this would pro-
duce an earthquake of M, 7.1. This magnitude is
similar to that proposed for a south-dipping blind
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thrust (Grant et al., 1999}, but invokes an op-
posed northeast-dipping seismic source. We con-
tend, however, that the Oceanside and Thirtymile
Bank thrusts are active over a region much larger
than the extent of the San Joaquin Hills, on the
basis of the Oceanside carthquake, coastal uplift,
seafloor scarps, and observed geodetic shorten-
ing. To define these larger potential rupture areas,
we must first address the interaction of these
thrusts with active strike-slip faults in the region
(Fig. 5). The Newport-Inglewood-Rose Canyon
fault system is above or adjacent to the Oceanside
thrust. Similarly, the San Diego trough strike-slip
fault is above the Thirtymile Bank thrust.

We propose four possible interactions between
these two classes of faults, each solution invoking
a different fault geometry at depth that influences
hazard estimates, One solution would have
younger strike-slip faults cutting and precluding
further activity on older thrusts (Fig. 5A). We con-
tend that this solution is incompatible with the
seismologic, geodetic, and geologic evidence sup-
porting present activity on the thrust system.
A second solution would have the thrusts termi-
nate in the strike-slip faults (Fig. 5B). This scenario
would dictate that the strike-slip faults cut down
through the entire seismogenic crust, as is consid-
ered in most current hazard assessments, This
solution is plausible for the Oceanside thrust. In
this scenario, only the area of the Oceanside thrust
west of this Newport-Inglewood-Rose Canyon
strike-slip fault system should be considered as a
possible earthquake source. In contrast, the loca-
tion of the Oceanside earthquake indicates that the
Thirtymile Bank thrust extends east of the San
Diego trough fault (Fig. 4), precluding the type of
fault linkage shown in Figure 5B,

‘Alternatively, the thrusts may cut the strike-
slip fault zones (Fig. 5C). This solution would
permit coeval activity on both types of faults and
would yield two independent sources for each of

Figure 4. Three-dimensional perspective of Thirtymile Bank
thrust with relocated hypocenters of 1986 Oceanside earth-
quake (Astiz and Shearer, 2000). Note correlation between
mapped shape and position of Thirtymile Bank thrust with
surface defined by relocated aftershock cluster. S4H—San
Joaquin Hills,

the paired thrust and strike-slip systems. In the
final scenario, the thrust and strike-slip faults may
merge into a single structure at depth (Fig, 5D).
In this case, oblique slip on a deep fault would
partition into pure thrust and strike-slip motion
on the shallow faults. This linkage would imply
that the combined areas of the strike-slip and
thrust fauits should be considered to determine
maximum potential rupture areas.

Figure 5. Potential configura-
tions for thrust and strike-slip
fault Interaction (see text for
discussion).
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If the Oceanside thrust terminates in the
Newport-Inglewood-Rose Canyon fault zone, as
dictated in solution two, the thrust would have an
area of 1890 km?. A rupture of this entire fault
would generate an earthquake of M, 7.3, In con-
trast, if the Oceanside thrust extends through the
Newport-Inglewood-Rose Canyon system, then
it would have an area of 3180 km?, which could
produce an event of M, 7.5. An estimated seismo-
genic area of 2516 km? for the Thirtymile Bank
thrust would generate similar (M,, 7.4) carth-
quakes. If the Oceanside thrust and Newport—
Inglewood—Rose Canyon system are linked, as
described in the last solution (Fig. 5D), then the
combined fault area (4393 km?) could produce
M,, 7.6 earthquakes. This fault linkage scenario
would not affect the magnitude estimate for the
Thirtymile Bank thrust, because the San Diego
trough fault is confined to sediments in the upper
2 km of the crust. :

To estimate average recurrence intervals for
these earthquake scenarios, we use minimum slip
rates derived from terrace uplift (0.27 mm/yr for
the Oceanside thrust), and maximum slip rates
governed by the observed geodetic shortening
(2.2 mmvyr for the Oceanside thrust; 0.96 mmfyr
for Thirtymile Bank thrust). On the basis of these
rates, M,, 7.1 events on the Oceanside thrust
limited to the extent of the San Joaguin Hills
would occur every 6004600 yr. M,, 7.3 and 7.5
carthquakes on the greater Oceanside thrust would
occur every 7906400 and 11008800 yr, respec-
tively. M,, 7.4 events on the Thirtymile Bank thrust
would have minimum repeat times of 2100 yr.
For the M,, 7.6 rupture scenario linking the Ocean-
side thrust and Newport-Inglewood-Rose Canyon
faults, we must consider the oblique-slip rate that
is resolved on the thrust and strike-slip faults.
Onshore studies at San Diego Bay provide a slip
rate of 1.07 = 0.03 mm/yr for the Newport-
Inglewood-Rose Canyon systemn (Rockwell etal,,
1992). This strike slip combined with the range of
dip-slip rates on the Oceanside thrust (0.27-2.2
mm/yr) yields an oblique slip range of 1.19-2.91
mm/yr. On the basis of these ranges of oblique slip
rates, M, 7.6 earthquakes would occur on average
every 9602300 yr. These rupture scenarios pre-
dict very large, but infrequent, earthquakes similar
to those documented on other thrust faults in
southern California (Rubin et al., 1998). Alterna-
tively, stress on the Oceanside and Thirtymile
Bank blind thrusts could be released in smaller but
more frequent events.
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Basilons Rd. Exit
60 Mi. to Los Angeles
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Figure 1. Generalized location and geologic map of the San Onofre State
Beach and adjacent area. Geographic symbols: LA = Los Angeles; SD =
San Diego; SONGS = San Onofre Nuclear Generating Stations. Geo-
logic symbols: Qal = alluvium; Qt1 (younger), Qt2, etc. = marine terraces
and fluvial terraces of San Onofre Creek; Tm = Tertiary Monterey
Formation; Tsm = Tertiary San Mateo Formation; Tso = Tertiary San
Onofre Breccia; + 67’ = Medio triangulation station (modified from
Moyle, 1973; Hunt and Hawkins, 1975).
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June 26,2000
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has maved and ruptures the gmxmrl “Thie: fauli nms in ;maaposman to Sair
Onefre nuclear: power plant and.its movement endangirs ' ‘
inkégrity-and possibly résults ind nucléir disasterin the Sau:h}and of
Lahfmna, San’ Djega County,
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initiate immediate technical imvestigation fo detennme the size and nature of
the fault’s displacement far risk assessment. This iz s seriois sitpation that
requirss inimediate responss. -

{w;& w,.«&r” LAl ’i"""'f
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Although data were provided that address soil properties according to a “Seismic
System Analysis” in the document entitled “Foundation and Soil Properties,
Independent Spent Fuel Storage Installation, San Onofre Nuclear Generating
Station Unit 1,” no data were provided that demonstrate the stability of the pad
foundation for general or localized shear failure under static conditions. Such
data would be useful.

SCE constructed SONGS Units 1, 2, and 3 in accordance with the seismic
standards established by the U.S. Nuclear Regulatory Commission (NRC). The
NRC performed a comprehensive evaluation of the soil properties and stability oi
the site foundation prior to issuing the operating licenses for these units, in part,
for the purposes of assuring stability and structural integrity, and assuring that the
units do not create or contribute to erosion, geologic instability, or destruction of
the site or surrounding area. The results of the NRC’s evaluation is NUREG-
0712, NUREG-0712 Safety Evaluation Report related to the operation of San
Onofre Nuclear Generating Station Units 2 and 3, dated February 1981, which
was provided in pertinent part in Enclosure 2 of SCE’s December 21, 2000 letter
to Mr. Dan Chia.

The uniform static bearing load of the storage modules and pad on the soil will be
about 1.75 ksf. The ultimate bearing capacity of San Mateo sand was computed
for the most heavily loaded structures at SONGS and is greater than 400 kst. The
ultimate bearing capacity was determined using the soil properties and building
parameters given in UFSAR Section 2.5.4.10.3, page 2.5-215 (which was
provided in Enclosure 3 of the December 21, 200 letter and is included in
Document 1 of this transmittal).

SCE will construct the temporary spent fuel storage facility on a portion of the
site licensed by the NRC for the construction of the nuclear units. SCE will
design and construct this facility to meet the NRC seismic standards for such
facilities. These standards are included in 10 C.F.R. 72, “Licensing Requiremen *
for the Independent Storage of Spent Nuclear Fuel and High Level Radioactive
Waste”, Regulatory Guide 1.60, “Design Response Spectra for Seismic Design of
Nuclear Power Plants”, and NUREG 1536, “Standard Review Plan for Dry Cask
Storage Systems”. These federal design standards ensure the protection of public
health and safety relative to the nuclear fuel and fully bound standards used in
industrial construction, including PRC Section 30253.
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1. Introduction / Purpose

The purpose of this calculation is to design the reinforced concrete pad for the storage modules
of Independent Spent Fuel Storage Installation (ISFSI). There are multiple storage modules
placed on the concrete pad and they are connected together to form a single structure.

2. Results / Conclusions
Design loads are based on seismic accelerations of 1.5g horizontal and 1.0g vertical.

ISFSI concrete pad : 3'-0 thick
Moment (Capacity) = 268 foot kips > Moment (Design Load) = 260 ft kips
Allowable Soil Bearing = 23.5 ksf >Soil Bearing (Design) = 10.11 ksf

. 3. Assumptions - Stated in calculation.

4. Design Inputs

Module weight = 400 + 70 = 470 kips with back wall (SO1-207-1-C11, Rev. 4, Table H1 and
page H9). Used 471 kips in this calculation which is conservative.

Concrete compressive strength =‘4000 psi; Fy = 60 ksi for A615, Grade 60

Seismic load: DBE 1.5g horizontal and 1.0g vertical (Reference TN West design spectra
included in C-296-1.01, Rev. 0). SONGS requirements are actually based on a 0.67g seismic
event. The higher seismic accelerations were used to be consistent with the TN West design
and are not a design basis for SONGS.

5. Methodology

The multiple storage modules are placed in a single row without any separation between them.
The modules are not connected to the concrete pad. The ISFSI Pad Other Events Hazard
Evaluation, Ref. 6.7, demonstrates that the seismic event bounds the other events applicable to
the SONGS site. The configuration of the module array will tend to reduce the bending of the
concrete pad in the area under the modules.
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5. Methodology (cont.)

Soil pressure is calculated by using a two-component horizontal seismic load of 1.5g and a
vertical component of 1.0 g, and combining them by SRSS method. The reinforcing design is
based on the moment calculated for a 10 feet cantilever one-way slab, loaded with the resultant
of maximum soil pressure. Reinforced concrete design is in accordance with ACl 349.

The structural design and stability of the storage module are given in Ref. 6.4.

6. References

6.1  801-207-1-C11, Rev. 4, DSC/AHSM/0S197 Cask Component Weights, Mass
: Properties, and Lift Weight Calculation and Evaluation by TN West

6.2  SCE Calculation C-296-1.01, Rev. 0, Seismic Response of ISFS! Pad

6.3  ACI Manual Of Concrete Practice-Code Requirements for Nuclear Safety Related
Concrete Structures (ACI-349)

6.4 S01-207-1-M135, Rev. 0, Safety Analysis Report for the Standardized Advanced
NUHOMS Horizontal Modular Storage System for irradiated Nuclear Fuel, by TN West

6.5 SONGS 2&3 Preliminary.Safety Analysis Report, Appendix 2B, Seismic and Foundation
Studies for Proposed Units 2 and 3, San Onofre Nuclear Generating Station - Dames
and Moore

6.6  Designing Floor Slabs on Grade Design Manual

8.7 SCE Calculation C-296-01.02, Rev. 0, ISFSI Pad Other Events Hazard Evaluation

7. Nomenclature

ISFSI - independent Spent Fuel Storage Installation
AHSM - Advanced Horizontal Storage Module

TNW - TransNuclear West

SRSS- Square Root of the Summation of Squares
g - Acceleration of Gravity

q - Soil pressure
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Enclosure (%)

Foundation and Soil Properties
Independent Spent Fuel Storage Installation
San Onofre Nuclear Generating Station Unit 1

A

Reference: EQE Report No. 201038.02-R-001, “Soil-Structure Interaction of the
Independent Spent Fuel Storage Installation for San Onofre -
Nuclear Generating Station, Unit 1,” April 3, 2000.

The location of the Independent Spent Fuel Storage Installation (ISFSI) will be at
the existing site of the decommissioned Unit 1 plant at San Onofre. The ISFSI
pad size will be about 43'- 6" wide by 188 feet long by 3 feet thick. The pad will
support 19 spent fuel cask modules and may be expanded in the future to allow
for additional modules. The pad will be constructed with reinforced concrete that
has a minimum compressive strength of 4000 psi.

The soil beneath the pad is a very dense well graded sand of the San Mateo
Formation with a depth of about 900 feet under the plant. The sail properties are
given in Tables 1 through 6, and Figures 1 through 6, and represent the
parameters used in the soil-structure interaction analysis of the San Onofre ISFSI
pad (Reference). Table 1 is the low strain best estimate soil properties. Two
bounding cases were defined in accordance with NRC NUREG-0800, Standard
Review Plan for the Review of Safety Analysis Reports for Nuclear Power Plants,
Section 3.7.2, Seismic System Analysis, to account for possible variations in soil
properties. An upper.bound case was obtained by scaling the best estimate soil
modulus by 2, and 1 lower bound estimate was obtained by scaling the best
estimate soil modutus by 0.5. The P wave velocity for the saturated layers was
kept constant since it corresponds to the velocity in water. Table 2 gives the low
strain lower and upper bound soil properties. The shear modulus and shear
wave velocity profiles for the three low strain soil cases are shown in Figures 1
and 2. Shear modulus and soil damping relationships with shear strain are given
in Table 3 and shown in Figure 3.

Since the strain compatible upper bound soil properties were lower than the low
strain best estimate properties, a strain compatible soil profile was developed

and the shear wave profiles are given in Table 4 and shown in Figure 4. The
strain compatible soil damping ratios are given in Table 5 and shown in Figure 5.
The strain compatible P wave velocity profiles are given in Table 6 and shown in
Figure 6. - .

Also included are the results of the soil-structure interaction analysis. Figures 7
through 9 show the comparisons of the TN-West design response spectra for the
storage modules with the seismic demand of the San Onofre site specific Design
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| Basis Earthquake (0.67g ZPA) at the pad. The figures demonstrate that the

seismic design of the TN-West dry storage system will bound the seismic
. requirements at San Onofre.



Table {

LOW STRAIN BEST ESTIMATE SOIL PROPERTIES

Thickness Shear Unit
() Modulus Vs (1) Weight | Poisson's Vp (2)
Layer | (Surfaceat15.75") | (ksf) (tps) kef) o ratio ps

1 3.50 3,589.27 930.00 | 0.134 0.35 1,935.95
2 3.50 3,589.27 930.00 0.134 0.35 1,935.95
3 3.75 3,599.27 830.00 0.134 0.35 1,935.95
4 5.00 4,337.14 1,002.36 0.138 0.48 5,000.00
5 5.00 499160 1,075.33 0.139 0.48 5,000.00
6 5.00 5,605.60 | 1,139.55 0.139 0.48 5,000.00
7 5.00 6,187.62 | 1,197.24 0.139 0.48 5,000.00
8 5.00 6,743.43 1,249.86 0.139 0.48 5,000.00
‘g 5.00 7.277.19 | 1,298.38 0.139 0.48 5,000.00
10 5.00 7,792.04 | 1,343.53 0.139 0.48 5,000.00
11 5.00 8,290.41 1,385.83 0.139 0.48 5,000.00
12 5.00 8,774.22 | 1,425.69 0.13% 0.48 5,000.00
13 5.00 9,245.03| 1,463.44 0.13¢ 0.48 5,000.00
1 5.00 9,704.15 1,489.34 0.139 0.48 5,000.00
15 5.00 10,152.65| 1,533.59 0.139 0.48 5,000.00
16 5.00 - 10,591.45 | 1,566.38 0.139 0.48 5,000.00
17 5.00 11,021.34 1,597.86 0.138 0.48 5,000.00
18 5.00 11,443.01 1,628.14 0.139 0.48 5,000.00
19 . 5.00 11,857.04 | 1,657.33 0.139 0.48 5,000.00
20 5.00 12,263.96 | 1,685.53 0.139 0.48 5,000.00 |-
21 10.00 12,862.03 1,726.14 0.138 0.48 5,000.00
22 10.00 13,638.50 | 1,777.48 0.139 0.48 5,000.00
23 10.00 14,393.46 | 1,826.01 0.139 0.48 5,000.00
24 10.00 15,128.11 | 1,872.09 0.139 0.48 5,000.00
25 10.00 15,847.28 | 1,916.01 0.139 0.48 5,000.00
26 15.00 16,722.77 | 1,968.22 0.139 0.48 5,000.00
27 H.S.(-160.75'->) | 17,744.05| 2,027.43 0.139 0.48 5,000.00

(1) Lower limit for Vs = 930 fps
(2) Layers below water table, Vp = 5,000 fps (P wave velocity in water)
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Table 2

LOW STRAIN LOWER AND UPPER BOUND SOIL PROPERTIES

Thickness L.B. Shear U.B. Shear
(ft) Modulus L.B.Vs Modulus U.B.Vs
Layer | {(Surface at 15.75’ (ksf) (fps) (ksf) (fps} __
1 3.50 1,799.64 657.61 7,198.54| 1,315.22
2 3.50 1,799.64 657.61 7,198.54] 1,315.22
3 3.75 1,799.64 657.61 7,198.54] 1,315.22
4 5.00 2,168.57 708.77 8,674.27| © 1,417.55
5 5.00 2,495.80|  760.37 9,983.20] 1,520.74
6 5.00 2,802.80 805.78 11,211.21 1,611.56
7 5.00 3,093.81 846.58] 12,375.24] 1,693.18
8 5.00 3,371.71 883.78| 13,486.85 1,767.57
9 5.00 3,638.60 918.08] 14,554.38 1,836.19
10 5.00 3,886.02 950.02] 15,584.08 1,900.03
1" 5.00 4,145.20 979.93| 16,580.82 1,959.85
12 5.00 4,387.11 1,008.11 17,548.44 2,016.23
13 5.00 4,622.52 1,034.81 18,490.07 2,068.62
14 5.00 4,852.07] 1,060.19{ 18,408.30; 2,120.38
15 5.00 5,076.32{ 1,084.41| 20,305.30| 2,168.83
16 5.00 5295.72| 1,107.60] 21,182.90] 2,215.20
17 5.00 5,510.67 1,129.86f 22,042.68 2,259.71
18 5.00 5,721.50 1,151.27| 22,8856.01 2,302.53
19 5.00 5,828.52 1,171.81 23,714.08 2,343.82
20 5.00 6,131.98 1,191.85] 24,527.93 2,383.70]
21 10.00 6,431.01 1,220.568] 25,724.05) 2,441.13
22 10.00 6,819.25 1,256.87| 27,276.98 2,513.73
23 10.00 7,196.73| 1,291.18f 28,786.91} 2,582.37
24 10.00 7.564.55 1,323.77] 30,258.21 2,647.54
25 10.00 7,923.64] 1,354.82] 31,694.57| 2,709.65
26 15.00 8,361.39 1,391.75f 33,445.55 2,783.49
27 H. S. (-160.75" ->) 8,872.02 1,433.61] 35488.10] 2,867.23




Table 3

SOIL DEGRADATION CURVES
Shear Strain (%) ] G/GMAX [ Solt Damping Ratio (%)

0.0001 1.000 2.061
0.0003 0978 2.691

0.001 0.852 3.568

0.003 0.600 4.621

0.01 0.391 6.067

0.03 0.258 7.496

0.1 0.173 10.158

0.3 0.128 12,930
1.0 0.095 16.442

2.0 0.076 19.031

3.0 0.066 20.900
10.0 (1) 0.063 (1) 20.900 (1)

(1) These values were added to allow for larger deformation.




Table 4

STRAIN COMPATIBLE SHEAR WAVE VELOCITY

Vs lower bound| Vs bestest. |Vs upperbound| Vs bestest.
Thickness| {(strain comp.) | (strain comp.) | (strain comp.) {low strain)
| Layer (ft) __(fps) gps) _ (fo_§_)_ (psy |

1 | 350 "~ 376.53 649.40 1096.24 930.00
2 3.50 282.88 468.14 815.56 930.00
3 3.75 258.93 420.26 706.30 930.00
4 5.00 272.27 435.31 711.29 1002.36
5 5.00 282.28 453.55 739.86 1075.33
6 5.00 292.37 468.13 770.84 1139.55
7 5.00 303.64 484.66 802.93 1187.24
8 5.00 315.25 500.19 830.44 1249.86
9 5.00 326.79 5158.02 851.11 1298.38
10 5.00 335.88 530.08 870.48 1343.53
11 5.00 344.06 544.96 888.00 1385.83
12 5.00 352.37 558.23 904.67 1425.69
13 5.00 360.50 572.94 920.16 1463.44
14 5.00 368.44 586.32 §35.52 1499.34
15 5.00 378.22 589.22 951.48 1533.58
16 5.00 © 382.93 6098.76 967.29 1566.38
17 5.00 389.23 618.62 882.74 1597.86
18 5.00 385.14 627.55 998.87 1628.14
18 5.00 401.25 " 636.34 1014.40 1657.33
20 5.00 407.83 645.38 1029.59 1685.53
21 10.00 416.82 658.88 1052.18 1726.14
22 10.00 426.44 676.23 1081.71 1777.48
23 10.00 436.11 6392.98 1110.03 1826.01
24 10.00 445.82 707.37 1135.51 1872.09
25 10.00 45534 720.19 1153.43 1816.01
26 15.00 466.15 736.26 1173.24 1968.22
H.S 480.17 758.40 1208.53 2027.43




Table 5

STRAIN COMPATIBLE DAMPING RATIOS

Damping Ratio | Damping Ratio | Damping Ratio | Damping Ratio
Thickness| Lowerbound | Bestestimate | Upperbound | Bestestimate
Layer ft (strain comp.) | (strain comp.) | (strain comp.) (low strain)
1 3.50 0.067 0.054 0.042 0.021
2 3.50 0.088 0.076 0.061 0.021
3 3.75 0.113 0.082 0.072 0.021
4 5.00 0.117 0.097 0.077 0.021
5 5.00 0.123 0.100 0.082 0.021
6 5.00 0.127 0.104 0.084 0.021
7 5.00 0.129 0.107 0.085 0.021
8 5.00 0.130 0.110 0.087 0.021
9 -5.00 0.130 0.111 0.088 0.021
10 5.00 0.131 0.112 0.080 0.021
1 5.00 0.132 0.113 0.091 0.021
12 5.00 0.133. 0.113 0.093 0.021
13 5.00 0.133 0.114 0.094 0.021
14 5.00 0.134 0.114 0.095 0.021
15 5.00 0.134 0.114 0.095 0.021
16 5.00 0.135 0.115 0.096 0.021
17 5.00 0.135 0.1186 0.097 0.021
18 5.00 0.13€ 0.117 0,097 0.021
19 5.00 '0.136 0.117 0.097 0.021
20 5.00 0.136 0.118 0.097 0.021
21 10.00 0.136 0.118 0.098 0.021
22 10.00 0.137 0.118 0.098 0.021
23 10.00 0.138 0.118 0.098 0.021
24 10.00 0.138 0.120 0.098. 0.021
25 10.00 0.139 0.121 0.099 0.021
26 15.00 0.139 0.122 0.100 0.021
H.S 0.139 0.122 0.100 0.021




+

Table6&

STRAIN COMPATIBLE P WAVE VELOCITY

Vp lower bound| * Vp bestest. |Vp upper bound| Vp bestest.
- |Thickness| (strain comp.) | (strain comp.) | (strain comp.) (low strain)
Layer| () | _ (fps) ps) | (fps) (tes)
1 3.50 B 783.81 1351.84 ———2282.00 1935.95
2 3.50 588.86 974.50 1697.73  1935.95
3 3.75 538.00 874.84 1470.28 1835.85
4 5.00 3500.00 - 5000.00 5000.00 5000.00
5 5.00 3500.00 5000.00 5000.00 5000.00
6 5.00 3500.00 5000.00 5000.00 5000.00
7 5.00 3500.00 5000.00 5000.00 5000.00
8 5.00 3500.00 5000.00 5000.00 $000.00
9 5.00 3500.00 5000.00 5000.00 ( 5000.00
10 5.00 3500.00 5000.00 5000.00 5000.00
11 5.00 3500.00 5000.00 5000.00 5000.00
12 5.00 3500.00 5000.00 5000.00 5000.00
13 5.00 3500.00 £000.00 5000.00 5000,00
14 5.00 3500.00 5000.00 5000.00 5000.00
15 5.00 3500.00 5000.00 5000.00 5000.00
16 5.00 3500.00 5000.00 5000.00 5000.00
17 5.00 3500.00 5000.00 5000.00 5000.00
18 5.00 3500.00 5000.00 5000.00 5000.00
19 5.00 '3500.00 5000.00 5000.00 5000.00
20 5.00 3500.00 5000.00 5000.00 5000.00
21 10.00 3500.00 5000.00 5000.00 5000.00
22 10.00 3500.00 5000.00 5000.00 5000.00
23 10.00 3500.00 5000.00 5000.00 5000.00
24 10.00 3500.00 5000.00 5000.00 5000.00
25 10.00 3500.00 5000.00 5000.00 5000.00
26 15.00 3500.00 5000.00 5000.00 5000.00
H.S. 3500.00 5000.00 5000.00 5000.00
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Mrs. Sara Wan

Chairperson

California Coastal Commission
45 Freemont * Suite 2000

San Francisco, CA 94105-2219

RE: COASTAL DEVELOPMENT PERMIT FOR SONGS

Dear Mrs. Wan:

I have recently learned that the California Coastal Commission will hear an
application request for a Coastal Development Permit from the owners of the San
Onofre Nuclear Generating Station (SONGS) in mid-March in San Diego. The
permit, similar to the one the Commission granted in February of this year, is for
the development of a temporary dry cask storage area for spent nuclear fuel.

As you may know, I have represented southern Orange County and north San
Diego County (the home of SONGS) in Congress for the past 18 years. In
addition, I have also served as Chairman of the House Appropriations
subcommittee on Energy & Water, which has given me unique insights into the
nuclear industry and the critical need for safe, reliable on-site storage.

Until the Federal Government meets its obligation to find a suitable location for
spent nuclear fuel, safe, on-site locations must be developed. Having toured
SONGS on numerous occasions over the past 18 years, including a recent tour
where [ hosted U.S. Senator Pete Dominici (Chairman of the Senate Energy &
Water Resources Committee), I support the owners’ plan for a dry cask storage
area.

While I realize the Coastal Commission’s authority is limited to coastal
development issues such as noise, traffic and beach access, I think it is important

THIS STATIONERY PRINTED ON PAPER MADE OF RECYCLED FIBERS
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to know that the SONGS’ proposal calls for three seismically designed, steel-
reinforced concrete pads which will cover an area of only 400 feet in length and
80 feet in width. Unlike the present system of storing spent fuel in water pools,
the dry cask storage system will not require any operating systems such as
electrical systems of pumps and motors.

Instead, the fuel will be stored in a passive state inside sealed containers, which
are in turn loaded inside steel reinforced concrete faults. The storage containers
will undergo an extensive evaluation by the Nuclear Regulatory Commission
prior to any use at SONGS.

As you have no doubt read in the media lately, California is experiencing an
energy crisis and the need to insure the continued safe operations of such
facilities as SONGS is critical to meeting our state’s future electrical needs.
SONGS Units 2 & 3 have been safely operating since 1983-84 and on any given
day SONGS provides clean, safe reliable energy to over 2.5 million homes and
businesses in Southern California.

With that in mind, I would strongly encourage you and your fellow
Commissioners to support the request for a Coastal Development Permit during
your March hearings.

Sincerely,

%—17/ 4“"“"/(

RON PACKARD
Member of Congress

RCP:me
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Dan Chia EC 82000 -

California Coastal Commission CALIFORNIA

45 Fremont, Suite 2000 ‘ |

San Francisco, CA 94105-2219 COASTAL COMMISSIC,

RE: SONGS APPLICATION (E-00-014) PENDING BEFORE CALIFORNIA COASTAL
COMMISSION ~ PROPOSAL FOR ABOVE GROUND DRY STORAGE CASK FACILITY FOR
RADIOACTIVE FUEL ASSEMBLES - SAN ONOFRE NUCLEAR GENERATING STAION
(SONGS)

Dear Mr. Chia, and Commissioners —

Action on this item was postponed on November 14, 2000 at the Coastal Commission meeting for good
cause on this item, until updated seismic and tsunami hazard analysis is developed and presented for
future consideration by Coastal Commission, and a broader public notice procedure is undertaken.

During this interim, I (and others) have undertaken an effort to solicit support from local agencies in
north San Diego County for a citizens’ demand for more extensive seismic/tsunami hazard analysis,
broader public disclosure, and updated/upgraded emergency plans, and to elevate the levei of public
awareness on this important public safety issue, which so far seems to have been suppressed.

During this interim, new evidence on potential scismic events in this local and a larger area has already
been presented — (October 2000 journal of Geology article) — “Blind Thrust Faults capable of generating
seismic events between 7.1 and 7.6 Magnitude”. Also, prior evidence was already presented in article
(11-15-00 San Diego Union Tribune) which quoted Southern California Edison Officials, who
confirmed that “all facilities, including the two active reactors on the 83.6 acre site at San Onofre, were
constructed to withstand a quake of up to 7.0 in Magnitude.”

Based on new evidence already presented, it appears that SONGS continues operating at maxlmum
power levels, which exceed the seismic design limits this pladfwas constructed to withstand, and already
poses a public safety risk to some extent. '

Therefore, besed on facts and best evidence available to date, it appears San Onofre Nuclear Generating
Station is already operating at maximum power levels (and profit) at the expense of public safety. (Note
~FYI -Thave separately contacted, and requested immediate support and intervention by County of
San Dicgo and County of Orange, Emergency Response Divisions, to update and upgrade their
respective Emergency Plans in sach County. My contact letter also requested demand to reduce power
output at SONGS if necessary, and deploy immediate plant upgrades if necessary, to ensure absolute
public safety standards are not compromised or reduced in any way.‘)

i
The relevant point, or first question would be -~ why shouid this new proposal for an above ground dry
cask storage facility for spent radioactive fuel assembles even be considered, when the existing plant
appears operating beyond it’s seismic limits. Before potential plant upgrades, and emergency plan
updates and upgrades in both Orange and San Diego Counties are completed, to reflect the new
additional risks in public safety which are introduced with this new propasal, any approval action
would be entirely premature. - v
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As understood from Paul Gunter at NIRS (Nuclear Information Research Service) in Washington DC,
on the specific subject of dry storage facility for the radioactive fuel assemblies at San Onofre
(SONGS), “it is uncertain, as the specific level of magnitude of seismic events, which may damage
linings of fuel rods, to initiate criticality.”

This uncertainty of absolute safety (and the duration of safety limits) on the proposed dry cask storage
facility at SONGS is further brought up as another question, which still remains unresolved. In another
article published in North County Times (dated 11-12-00), author Phil Dieh! quotes Paul Gunter on
technical issues associated with this proposal for dry storage facility for radioactive fuel assemblies.
(Eatire article is included as Exhibit 2). Excerpts from this article include: “Problem is utility
companies arc moving fuel into dry storage too quickly, without adequate testing the containers, We
find ourselves with all these nuclear plants brimming with nuclear waste. Now the plants and Nuclear
Regulatory Commission are rushing into a policy to empty them, so they can continue to operate their
reactors” .

According to nuclear expert Paul Gunter, “storage containers approved by the federal commission have
flaws. For example, he said the metal linings of some approved container have been found to react with
borated spent fuel ponds to produce explosive hyrdrogen gas. *

Paul Guater also agreed with concerns that the storage facility would a potential target for sabotage and
terrorism, despite extensive security precautions at the plant. “We have serious concerns about the
vulnerability of these casks, enhanced targets that contain enough radiation to dwarf the Hiroshima
bomb. These are real concerns that we don’t think have been fully addressed. These casks nave not
been tested a long enough period to determine the level of safety, or uncertainty of duration for proposed

.14

storage purposes., °

Therefore, as a local citizen acting in public interest, ] assert that these uncertainties cause a much
greater risk, and until more extensive safety analysis is completed, and until emergency plans and
potential plant upgrades are updated/upgraded to reflect the degree of additional risk, the
Commission has no reason or authority to further consider this application. It is not possible to support
any SCE argument that these dry storage facilities are imperative (except to their own profit picture), or
are just minor assemblies which should be just “blended in” , or treated as minor addendums to current
operating plans and procedures at SONGS. '

Since it appears substantial technical analysis will be necessary by Applicant, and that submittal be
reviewed by your Staff , I ask that Commission allow sufficient public notice/disclosure and time to
review new material in advance. Please consider this need when this Application is again scheduled for
public hearing at the Coastal Commission, I appreciate your consideration. |

Patricia Borchmnn /(“t"“ M—"
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Patricia Borchmann
Dan Chia 176 Walker Way
California Coastal Commission Vista CA 92083
45 Fremont, Suite 2000

San Francisco, CA 94105-2219

RE: SONGS APPLICATION (E-00-014) PENDING BEFORE CALIFORNIA COASTAL
COMMISSION — PROPOSAL FOR ABOVE GROUND DRY STORAGE CASK FACILITY FOR
RADIOACTIVE FUEL ASSEMBLES ~ SAN ONOFRE NUCLEAR GENERATING STAION

(SONGS)

REQUEST FOR DELAY OF COASTAL COMMISSION HEARING IN ANTICIPATION OF NEW
INFORMATION ON INVALID SAFETY JUSTIFICATIONS PERTAINING TO IRRADIATED
FUEL STORAGE IN DRY CASKS

Dear Mr. Chia,

This moming I spoke with Paul Gunter from the Nuclear Information Research Service (NIRS) in
Washington, DC and wish to alert you to his understanding that there exists a soon to be released
United States Nuclear Regulatory Commission (NRC) report which makes public new information on
potentially invalid safety justifications relating to irradiated fuel storage.

According to NIRS, reliable sources have stated that the risks are greater than previously analyzed for
both wet-pool and dry cask storage, due to heat-up from radioactive cesium with its 30-year half life.
For wet-pool storage, it can lead to zirconium fires if the water is drained from the pool. For dry
casks, it can lead to irradiated fuel damage if air gets inside the cask.

With regards to the San Onofre Nuclear Generating Station (SONGS) application to site an
independent spent fuel storage instailation, this NRC report would potentially raise new and
significant safety issues. More than 500 dry storage casks have already been loaded across the US on
potentially invalid safety evaluations. According to these sources, it appears that if a loaded dry cask
loses its helium, inerted atmosphere through an event such as seal failure or sabotage, and air gets
inside, fuel damage can occur at temperatures as low as 800 degrees Farenheit, considerably lower
than the 2,200 degrees Farenheit used in operating reactor analyses. If true, this NRC re-analysis
could significantly affect previous safety evaluations of the storage of high-level radioactive waste.
Such information should be released to the public and fully evaluated before the Coastal Commission
makes a decision.

For these reasons, I urge the Coastal Commission to delay any subsequent hearings on this important
public safety issue, until such time that the existence and contents of this report can be confirmed and
that the reported findings of this NRC re-analysis can be made public for a full evaluation.

Thank you in advance of your consideration,

Patricia Borchmann




LEAGUE of WOMEN VOTERS

ef CAPISTRANO BAY AREA
PO. BOX 2174 CAPISTRANO BEACH, CALIFORNIA 92624

January 24, 2001

California Coastal Commission
4S Fremont Street Stie 2000
San Francisco, CA 94105-2219

Dear Conunissioners and Staff

The League of Women Voters places high action priority on the achievement of an informed and
participatory citizenry in local and global public interest issues.

We have been informed that the Nuclear Regulatory Commission staff is not conducting a site-specific
study of San Onofte to assess its qualification as a safe location for repository of the—- lethal for 2 hundred
thousand years-—high-level radiation waste from generation of nuclear electrical power.

We note that Edison Company has applied for permit from the Coastal Commission for construction of a
facility, as reported in the news,“ternporary 50 year siorage.” Edison Company spokesperson Ray Golden
said that the Company has requested a “generic permit” which will only pertain to construction of the
proposed holding casks. Our inquiry into the site-specific study permit process, informed us that the NRC
conducts the study only if “requested by the owner.”

Since the NRC has pre-empted Coastal Commission consideration of radiation issues, if is essential that the
NRC be thorough, in its assessment to determine whether this site is acceptable measured against the NRC
criteria for long-term repository i.e.—critical population, evacuation egress, seismic and terrorist, efc.
statistics. The more than 25 year-old data provided to the Coastal Commission staff for its assessment is
not adequate

It is necessary that the Coastal Commission be provided a comprehensive NRC assessment of safety from
radiation hazards, on which the Commission can depend to assure protection of southern California’s
precious coastal resources.

Therefore, the board of the League of Women Voters of Capistrano Bay asks the Coastal Commission to
require Edison Company to request and obtain a site-specific study/location assessment, before the Coastal
Commission rules on the industrial construction aspects of the permit application.

Further, to facilitate informed citizen and local government action in repository sitfe selection, League asks
the Coastal Commission to request NRC to involve the Coastal Commission staff in the assessment
process, and in the comparisons of potential sites

Appreciative of the Coastal Commission’s courageous protection of our coastal resources,

/M\c a L. BDeow

3essica Dean, Action Chair.
League of Women Voters of Capistrano Bay
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From: Lyn Harris Hicks

Dan: There is a new coalition forming of local residents of
many organizations. It is called CREED Coalition for
Responsible and Ethical Environmental Decisions.

The task of preparing a presentation on the issues of the
Coastal Act involved in the San Onofre application is being
drawn by several of our American Association of University
Women contingent. You will get references to these issues
from them, and their finished work will come to you in the
CREED presentation. |

I wanted you to have this draft of our first segment.

Of course, these are the interpretations and conclusions we
hope that the staff and the Commission will adopt in some
form or other...these are the concepts.

ISSUES OF CALIFORNIA COASTAL ACT LAW
PUBLIC ACCESS AND RECREATION

CREED speaks for all citizens who stand firm with the Coastal Commission on
protection of the public right to use white sand public beach land. In guarding this right,
the Commission relies on both the letter and the spirit of the law.

San Onofre has violated the public access and recreation sections of the law from the day
the construction fences went up and the bulldozers gashed the beautiful sand stone bluffs,
destroying them to make space for the 80 acre industrial intrusion on the precious public
resource.

Edison’s violation of the Coastal Act was allowed by action of State and Federal
regulatory bodies which capitulated to the powerful nuclear industry. In the approval of
San Onofre 2/3, The Commission first upheld the Law; it denied the Edison application
as inconsistent with the Coastal Act. Then the staff and commissioners bent to the
demand of the powerful State Finance Committee, that threatened to eliminate all funding
for the Commission for the ensuing year, if the Commission did not reverse its ruling.

OPEN ENDED INTRUSION
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The intent of that Commission-- and of the thousands of citizens who were devastated by
the Commission’s subsequent act of concession to raw power---was set forth in a
condition that Units 2/3 would be removed, leaving the site in its original condition
except the grading, at the end of the time for which the permit was approved. Edison
agreed to that condition, knowing that neither the Commission nor the public it
represented were accepting an open-ended intrusion on the State beach resource.

Edison application E-00-014-—regardless of Edison spokesman Ray Golden’s assurance
that the proposed structure would remain “not longer than S0 years”—- is an open-ended
intrusion, which well might impact hundreds of millions of beachgoers for hundreds of
thousands of years.

The public has heard numerous assurances from the nuclear industry that proved to be
deceptions. The industry’s assertions---offered as justification for its creation of lethal
waste by-products which must be contained and maintained for 100,000 years---were that
nuclear power would be “safe, clean and cheap.” None of those has proven true, and the
public will pay, and pay and pay for the 100,000 years.

But the assertion which is material to Edison’s application E-00-014 is found in part 4.4.1
of the Coastal Commussion staff analysis, Edison says: “Public access to, and recreation
on, San Onofre State Beach WILL NOT BE RESTRICTED in any way by the proposed
project.” and “additionally, the pathway in front of the SONGS site will remain
accessible for pedestrian passage.” Truth is, the project would continue the non- .
conforming restrictions by retaining the wall and the industnial use long after the wall
should have been removed in the decommissioning years.

This was exactly the promise made to the public by Edison before construction began, -
that the public could frecly use the State beach sands without restriction. Instead, San
Onofre nuclear generating station has taken the middle of the State beach land. Dry~sand
beach land-~that belongs to all Californians--- has been walled into the San Onofre
generating site and covered with industrial buildings, while the strip of tidal beach in
front of the sea wall only surfaces at low-tide. ~

The true admission about this public beach is found in the same 4.4.1 section-—the
Commission staff statement, “There is NO PUBLIC ACCESS to the beach through the
SONGS site.”

Put the Coastal Act in here for sub-titles: The law, Section 30211 states:

@a%mmﬁaumum{mm%tﬁap«,ﬂw&wﬁba{zmw
bt not limited to, tﬁama{:duymmw@w@wm&e&wtﬁaw
The law, Section 30220 states:
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CREED submits that the loss of beach resource for an indeterminate time is alone
sufficient grounds for denial of the permit. The following land-use sections of the law to
which Edison cannot conform, provide conclusive elements for denial.

VISUAL QUALITY  Section 30251

All reasonable persons must conclude that the constructnon of San Onofre Nuclear Stauon
was a gross vmlatxon of Coasml Act Sectlon 30251, in part:

andz/uotecteéwszw vesounce of pulblic i

The gigantic structures, visible from the freeway, the State Park access road and from the
state beach and ocean,could not---because of their massive nature---be .

' Sited and designed to pratect views to and along the acean and
scenic coastal areas
Engineering requirements caused Edison to destroy the magnificent wind and rain
sculptured sandstone bluffs, undeniably violating the mandate to
The applicant’s proposal to substitute for the vast structures being removed from the Unit

1 site, a new massive installation which might extend by innumerable years the
incompatible visual degradation, is in direct opposition to the command of the law:

Where feasible, to vestore and enkance visual quality in visually
degraded areas:.

Approval of this permit to build an estimated million cubic feet of additional non-
conforming industrial structure on our beach would neither restore nor enhance visual '

quality..
END OF FIRST SEGMENT OF CALIFORNIA COASTAL ACT ISSUES
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P. O. Box 307, Laguna Beach, California 92652

Telephone (949)494-3268

February 21, 2001

To: California Coastal Commission :
Re: Edison Corporation application for San Onofre interim repository

Sierra Club action in the southern California coastal area has traditionally protected environmental and
recreational resources for current and future generations. This request is pursuant to that tradition.

Edison Corporation’s application to build an interim repository for lethal radiated nuclear fuel assemblies
on the beach of the San Onofre site must include a site-specific analysis of the proposed location,
conducted by the Nuclear Regulatory Commussion, which has the responsibility of certifying safety in
nuclear hazard conditions. An NRC site-specific study is only conducted “at the request of the owner.”

According to Edison’s Ray Golden, the company has not yet requested the study, and has proposed the
site, based on its cask supplier contractor’s assurance that casks can be designed to provide safe
containment of the high-level nuclear wastes, impervious to San Onofre’s unique hazards, for an
undetermined length of time. Golden said that the company does not intend to request other location
analyses of the NRC site specific permit. He said that Edison has requested a “generic permit” which is
restricted to consideration of cask safety only.

The Sierra Club, with thousands of members in the 50 mile evacuation zone of San Onofre, and members
outside that area who are concerned about the safety of the residents of the evacuation zone, and of the
impacts of extended industrial uses of prime state beach area land, expects a site specific study to assess
impacts and to consider population , transportation corridor, terrorist accessibility, seismic and other
issues in selecting an interim site.

Local governments and agencies can---and must---be involved in the process of site selection through a
site specific study.

The Sierra Club requests the Commission to require a site specific study by the NRC before the
Commission deliberates on the Edison application.

Thank you.

Sincerely,

David Perlman, Chair M
Orange County Conservation Committee D E L[D E |

|
Angeles Chapter LU L bl
Sierra Club . | U/}
FEB 212001 —-
CALIFORNIA

COASTAL COMMISSION
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Angeles Cbapter Szen'a Club
P. O. Bax 307, Laguna Beach, California 92652

Telephone (949)494-3268

(© 2:03 PM Din
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February 24, 2001

To: California Coastal Commission

Re: Clarification of Sierra Club policy on Edison Corporation application for nuclear waste reposnory

Sierra Club policy advocates on-site storage until a permanent high level nuclear waste repository is
accepted by the scientific community as secure for the appropriate period of decay and certified by the
government. We do not advocate movement of the material to off-site interim storage as our view is that
movement of the material is in itself a high risk. We consider the site specific study for the on site Edison
interim repository necessary to confirm that the most secure placement and design of the structure has
been proposed and to assure that the structure is unbreachable any conceivable natural or human caused

event even if such event has low probability.

Thank you.

Sincerely,

70

David Perlman, Chair

Orange County Conservation Committee
Angeles Chapter

Sierra Club

”E@Em

FEB 26 300,

CA
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AMERICAN
ASSOCIATION OF San Clemente - Capistrano Bay Branch
UNIVERSITY
WOMEN Califormia - AAUW

February 19, 2001

Dear California Coastal Commission Member:

The American Association of University Women, San Clemente-
Capistrano Bay Branch, expresses its support ¢f the staff and
commissioners of California Coastal Commission. We appreciate
your response to the mandate of the Coastal Act, particularly as
it relates to the analysis and action on the application to
construct an interim-level nuclear waste containment on the San
Onofre site.

Our organization supports the Commission’s direction for the
applicant to provide an analysis of the recent selsmic record.
We urge that the staff and commission review the seismic
assessment with serious consideration to developmental
requirements. The new seismic findings pertain to the “stability

. and structural integrity and the protection of special communities
and neighborhoods which, because of their unique characteristics,
are popular visitor destination points for recreational uses,” as
specified by the Coastal Act.

Moreover, we support the requirement that the applicant.
adhere to the Coastal Act ag it relates to land use. Our Branch
agrees with the Commission and the Coastal Act that we must
continue to protect parks, recreational areas with public access,
marine habitats, visual resources, natural land forms and good
water quality.

The organizations major concern is the containment of waste.
We know you are prohibited from assessing nuclear radiation
hazards. Since the waste is lethal and the site is in one of the
earth’s most active seismic zones, the question arises whether the
location is appropriate for the containment of the deadly radiated
assemblies.

San Clemente~Capistranc Bay Branch of American Association of
University Women supports the Commission and Edison in their
efforts to obtain from the Federal Government certified 51tes that
are safer and away from populated areas.

These issues cause us great concern. And we wonder if
additional industrial construction on the San Onofre site proposed
for “not more that 50 years” according to Edison spokesman Ray
Golden, may violate the condition of approval granted by
California Coastal Commission for Units 2 and 3 of San Onofre.
This condition assured that the coastal recreation resource would
be restored at the end of the permit span. This does not seem to
be the case if additional industrial comstruction appears to be in
progress. ‘
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AAUW wants to thank you for your careful scrutiny of these
issues.’ We wish to’support you as you carry out the important
responsxbllltles of 'the Coastal Commission to protect the health
safety and enjoyment of all our citizens.

Sincerely,

Makilyy, Oicer.

Marilyn O’Brien (co-president)

Joan Hill (co-president)
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REFERENCES TO SECTIONS OF PUBLIC RESOURCES CODE

DIVISION 20 CALIFORNIA COASTAL ACT OF 1976
As Amended by the Legislature

Foundation-—Line and Verse-—-for AAUW San Clemente-Capistrano Bay comments to
the California Coastal Commission re: application to construct a containment structure,
on site, for the most dangerous nuclear by-products of San Onofre nuclear energy
generation, the irradiated fuel assemblies— a Branch statement supportive of the
Commission and the Coastal Act.

Paragraph 1 of AAUW comments Mandate of the Coastal Act:

Section 30001 Coastal Zone Values (see Art. 1 Sec 30200 (a) and (b))

“The California Coastal Zone is a distinct and valuablc natural resource of vital and
enduring interest to all the people and exists as a delicately balanced ecosystem.”
“The permanent protection of the state’s natural and scenic resources is a paramount
concern to present and future residents of the state and nation “

Section 3001.5 Basic Goals of the State for the Coastal Zone

(a) “Protect, maintain, and where feasible, enhance and restore the overall quali IW of
the coastal zone environment and its natural and artificial resources.”

(b) “Assure orderly, balanced utilization and conservation of coastal zone resources,

. taking into account the social and economic needs of the people of the state.” -

(¢) “Maximize public access to and along the coast and maximize public
recreational opportunities in the coastal zone consistent with sound resources
conservation principles and constitutionally protected rights of private property
owners. (Note: the coastal zone at San Onofre is public land controlled by the
Navy; the tidal beach is public land of the people of the State of California)
There is pedestrian access along the base of the seawall only at low-tide, and
Section 4.4.1 of Commission staff analysis notes, “There is no public access to the
beach through the SONGS site.”

(d) “Assure priority for coastal-dependent and coastal-related development over
other development on the coast” (Note: The need for 2billion gallons per day of
ocean water for cooling made the reactors “coastal dependent;” the proposed
structure is for use which is not coastal dependent. _
Section 30101 definition of terms “Coastal dependent development or use mcans
any development or use which requires a site on, or adjacent to, the sea to be able
to function at all.” The proposed structure, thus, does not qualify. :
Further, the Act provides for divergent policies: Section 30007.5 “The
Legislature further finds and recognizes that conflicts may occur between one or
more policies of the division. The Legislature therefore declares that in carrying
out the provisions of this division such conflicts be resolved in a manner which on
balance is the most protective of significant coastal resources.”
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Paragraph 2 of Branch comments: Seismic update bearing on Act provisions for
“stability and structural integrity,” and on protcctlon of special communities in
rccxeat:onal arcas

Sacuon 30253 “New development shall: (1) minimize risks to life and property

In areas of high geologic, flood and fire hazard,

(2) assure stability and structural integrity....” Note: In November 14, 2000 '
Commission meeting, Edison representative, answering commissioner question about
seismic analysis, referred to materials from the San Onofre Safety and Licensing , data
from the carly 1970s. The Commission , then instructed Edison to provide update
material.

(5) “Where appropriate, protect special communities and neighborhoods which, because
of their unique characteristics, are popular visitor destination points for recreational use.”

Am‘glgv 2, gmgl;g Access, is spgclf_lc to pro ggt_ggg of public lang use

Section 30211 * 1 not int i lic’s right of ac
I i h use or legisl tivea thorization, includi limited to
the use of dry san coas hes to i trial v ion.”
302111 the i eV ection 30 lieves Edi 1
si ¢ S is permitted by the Coasta] Co
P h 5 AAUW comments Accessibility to safer si citizen participation j
Section 3001.5 (¢) En S | jnitjative an ion in prepann

ures to implement coordinated planning and ent for m ly be




February22,2000 - Surfrider
| o - Foundation

‘California Coastal Commission
45 Freemont Street (
San Francisco, CA 94105

l PN !—‘. o (.;.,/?\‘,f\
Dear Commissioners:

‘The San Clemente Chapter of the Surfrider Foundation has concerns regarding the
request by Southern California Edison for a permit to build a temporary repository for
spent nuclear fuel assemblies on the bluff adjacent to San Onofre State Beach. This site
is in the middle of a state beach, which is visited by 300,000 users each year. While we -
understand that the California Coastal Commission (CCC) does not have regulatory
authority over radioactive storage and safety, it is our opinion that the CCC does have
direct permitting authority regarding structures that are built in the coastal zone. *Any ‘
structure of the size and massing of what is 'proposed could have an impact as defined
‘under the coastal act and should be evaluated in that light. Given the proximity of the
“proposed structure to the bluff edge, the known unstable nature of the area to experience.
landslides and other geotechnical failures and recent discoveries of new earthquake
- related data, we request that the CCC ask the Nuclear Regulatory Commission to provide. -
them with a site-specific analysis and review of alternate sites being considered. We feel
the CCC needs to consider these ﬁndmg before making their decision. We are concerneq -
with the safety of beach goers in this hlghly populated area where earthquakes are -
“common. We expect a sﬁe—spemﬁc study to assess impacts and risks of having this
facility surrounded by a prime state beach. This should include both the nuclear safety
issues under the NRC jurisdiction as well as the potential impacts of the structure under
the Coastal Act. We request the CCC to cons:der the sn‘.e-speclﬁc study ﬁndmgs before
ruhng on the perrmt apphcatlon ;

Wendy Moms

The Surfrider Foundation, San Clemente Chapter
- POBox 865
- San Clemente, CA 92674

(949) 492-8248

Sincerely,
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Dorothy Boberg

10912 Nestle Avenue
Northridge, CA 91326
dkboberg@earthlink.net
818-363-6502 ~EaPi T T |
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California Coastal Commission ; o o
45 Fremont Street ' ﬁfﬁ\w@gi\’}";};qm.\g S
San Francisco, CA 94105 C LOAYTAL COMMISSIGAS

Dear Commissioners,
Please request frofn California Edison their analysis of possible seismic events,
- geological reports, land use plans and environmental impact report for the expansion of
the nuclear fuel waste storage in casks on the site of the San Onofre Station. "
This is a crucial issue for the coastal health issues of Californians.

When these reports are completed, please allow time for their revision and
comments by the public.

Please also review alternate sites for storage of high level nuclear spent fuel
from this plant. '

 Thank you for your assistance in preserving the coast and the health of
California citizens. ‘

Cordially,

Rty ey




